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FORORD.

- Eder, sjomin, havets raska gossar, tillingas deﬁna
skrift. Sem ni vet ('i'rl siémannen borte i frimmande
hamnstider ofta i fara att utsdttas for venerisk smitta

r ldngt mer én de, vilka leva sitt liv 4 hemmets och faﬁzil-

jens skyddande atmosfir, Fir er ar det ddrfor av stérsta

vikt att kinna till dessa, sjukdomar, derds’symptom och
behandling, och framfér allt att veta, hur man skall und- -
vika dem. Mdngen dldre .?jﬁmc;n har kanske i skryt-
samma ordaelag berdttat for de unge firsta resans gos-

-sarﬁa” om sina bravader och sjukdomar. — Hade det

icke varit forstdndigare att i stdllet giva dem ndgra goda

rdd och en faderlig varning?
Lisen nu alla, bdde dldre och yngre, denna lilla bok

och ligg pd minnet de rdd ni finna goda.
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Finlands Redareférening r.f. och Finlands Maskin-

mistarforbund r.f. hava givit sitt stdd at Féreningen far

Kﬁnssjukdomdmas Bekimpande r.f. vid tryckningén av

W

denna skrift.

Helsingfors den 22 november 1946. —

“FORENINGEN FOR KONSSJUKDOMARNAS |
BEKAMPANDE,
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SMITTOFARAN,

Konssjukdomarna #ro sedan gammalt spridda run%
jordklotet och ha nu efter kriget yitermera tilltagit i
orovickande grad. I Finland konstaterades &r 1945 dver
28.000 nya fall av konssjukdomar. Huru mycket skall
det dd ej finnas av dem annorstddes i virlden? Vad
tror ni f.ex. om den hamnstad dir bortom haven, dit
eder bat kanske just som bist 4r p& vig? Hir vore
kanske plats for eftertanke. Ja, man borde férstds vara
litet forsiktigare, medger ni. — Men hur gar det nu.
vanligen till? Jo, kommen till staden efter den linga
sjoresan viker ni in p& en krog och tar er ett glas eller
fler. Till ert séllskap sillar sig kanske ett par flickor
och med dessa tommas Sterigen glasen for att befédsta
den nya vinskapen, Si fortsitter man, och efter en
rundtur i staden slutar det hela med en natf hos flic-
korna. I birjan, nér ni var nyktrare, mirkte ni tydligt,
huru hérjade, smutsiga och illaluktande dessa flickor
sjidlva verket var. Men alkoholén, som férsvagar for-
standet och sinnena, fick dem att framstd som frestande
“blommor. Ni mérkte kanske inte, att de sminkade lip-
parnas kérleksldéften voro utslitna fraser, och att résten -
vart honungslenare alltefter omfanget hos er planbok?
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I storre hamnstédder hamtas till fartyget gendin spe-
ciella agenter adresskort dver bordeller, som std under
sk. likarkontroll. Dessa bordeller &ro vanligtvis be- _
ligna néra hamnen, med ingdng-frin gatan. Musik, <
sang och dans locka de nyfikna att sticka sig in. — QOch
vari bestar nu den mycket omreklamerade likarkontrol-
len? Kanske understkas flickorna en ging i veckan,
men ingalunda var gang en klient avlidgsnat sig. ~ Efter
den senaste ldkarbesiktningen ha flickorna mahénda re-
dan upprepade ganger varit i tillfdlle att skaffa sig nya
konssjukdomar, vilka de sedan lamna som minne it sjo-
ménnen. Aldrig bér man invagga sig i1 den tron, att en
dylik "kontroll” skulle eliminera smittofaran. Det har
mdéngen léttrogen person sjilv fitt dngra.

SMITTOFARANS BEKAMPANDE.

Hur skall man da skydda sig for smitta? Det sdkraste
séttet dr naturligtvis att sld ddvorat till for alla fres-
telser och helt enkelt ga forbi bade krogar och bordeller.
I de stora stdderna finnas nog bittre och mera bestaende
sevirdheter, Det erfordras bara viljestyrka och forméaga
att behidrska sig. Aterhillsamhet dr aldrig skadligt for
hélsan, varken for kropp eller sjal, fastdn man ofta for
att forsvara sin egen svaghet vill inbilla sig motsatsen.
I de allra flesta fall medfor emellertid en prostituerad
eller ldttfangad flicka fara for smitta.

Om ni trots allt idkat kénsumginge med en dylik
flicka, kan ni dock sjilv dnnu géra en hel del for att
forebygga sjukdomen. Det ghller i sd fall att handla

6

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8




__f

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA RDP80-00926A004800050026-8 -

snabbt,” Men #ven om flera timmar skulle ha férgatt
efter konsumgénget, bér man dock icke fdérsumma att
dnnu férsdka en prohibitiv (férhindrande) behandling.

Det hade givetvis varit bra om koénsdelarna redan fore
konsumginget blivit besmorda med en f6r detta dndamal
avsedd skyddssalva. Efter konsumginget dr det bést att
genast urinera. Dérefter rengtres urinrdret. Om till
forfogande finnes en stark, 10-—20°% protargollésning,
ricker det att 1 denna 16sning doppa en med vadd om-
lindad tdndsticka, vilken sedan infdres en eller higst 2
centimeter in i urinrérsmynningen och kvarhilles dir
2—3 minuter. Detsamma kan upprepas med en ny
sticka. Med samma lGsning rengdres #ven forhudens
insida och trakten kring urinrérsmynningen. Det vore
alltsi bra om varje sjéman vid sddana tillfdllen hade i
sin- vdstficka en liten flaska med 10—20 % protargol-
lI6sning eller 5% albarginlésning och litet vadd.

Om man endast har att tillgd en svag (Y2—2 %) pro-

. targollosning, kan man anvinda denna till insprutning
i urinrdret pd samma sitt som vid behandling av drop-
~ pel, men di endast en fjirdedels spruta. |
. Efter urinrérets rengdring insmdérjas konsdelarna

(dven innanfér férhuden) omsorgsfullt med skyddssalvan.

En atgéird, som &ven under de mest primitiva férhal-
landen kan genomfdras, &r vanlig enkel rengéring med
tval och vatten. Koénsdelarna och huden diromkring
intvilas grﬁndligt och ivittas noggrant, dock bor man
undvika att irritera huden.

Ett ganska gott medel mot smitta ér preservativet eller
den sk. kordongen. Den skyddar dock icke alla for .
smittan utsatta omrdden, och dessutom férefinnes faran,

7
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att preservativet gar sénder. Sidkrast ir att geﬁomfﬁra
den redan tidigare nimnda férebyggande behandlingen, "
dven om preservativet f6rblev helt, ty den mdojligheten
finnes, att vid preservativets avlidgsnande nigon enstaka
bakterie trots allt lyckats intringa i kdnsdelarna.
Ju tidigare skyddsbehandlingen gores, desto sikrare
dr dess verkan. Om ni varit berusad och glomt alla
. forsiktighetsatgdrder, gor vad ni kan dnnu dagen dérpa,
'ty ibland kan &ven en forsenad behandling &nnu vara
till nytta.

KONSSJUKDOMAR.

Vi ha hir nyss berirt smittofaran vid kénssjukdomar
och dessas férebyggande., Om det trots allt skulle hinda
er en maldr, &r det bra for er att veta, vilka och huru—'
dana de veneriska sjukdomarna &ro.

Det finnes 4 olika slag av kénssjukdomar. (Man kan
ibland ha tva eller flere av dessa sjukdomar samtidigt
utan att de &ndra sin karaktir.)

Syfilis

Drtippel eller gonerrhoea

Mjuk schanker eller ulcus molle

Negerschanker eller lymphogranuloma inguinale.

Syfilis,

Fére kriget forekom det i vart land ca. 1,000 nya fall
av syfilis per ar. Enbart ar 1945 konstaterades farsk
syfilis hos 5.381 personer. : :

Denna sjukdom fororsakas av en fin, tradliknande
mikrob, spirochaeta pallida. Genom frisk hud och slem-

8
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hinna har denna sannolikt icke kraft att {rénga in, men
om man har en den allra minsta skrama, kan I?likroben
tringa sig in i kroppen och framkalla syfilis. Spl:(:.u'chaeta
pallida dor i 40 graders virme, och for 1.:.orka__. ar .den
mycket omtilig. Diremot trivs den utmar.kt i .rums:—
temperatur och fuktighet .och halles s wid 11v' langa ti-
der. Déarfor kan man ocksé stgndom erhalla s;ukd?men
genom formedling av besudlade foremal. I 1_'ege1 :.'JVE“I'-
fores sjukdomen frin en person till en annan aniingen :
genom konsumgange, eller genom Kyssar.
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Hdaravfall i fléckar fororsakad av syfilis ¢ andra stadiet,

Efter en tid-av ungefiir tre veckor uppstar pi det be-
s.mittade stallet {orst ett sir. Det kan likna ett ob'etyd'—
ligt skavsir och 6mmar vanligen icke. Dess rand bru-
kar kinnas nigot hard, Séret innehiller ofta rikligt
rfued spirocheter. Sjukdomen sprider sig hirifridn has-
t1'gt vidare. Saret likes visserligen av sig s-jélvt Mmen
sjukdomen tilltager och sprider sig till andra stﬁ,llen i
t:.:.'oppen. dDe nirmast siret befintliga lymfkértlarna

annas redan tidi - 0
Vamjgen o gt ndgot hirda och svullna, mgn omma

10
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Utslay under det androa stadiet av syfilis.

Négra veckor senare uppstd pd huden. tairika bleka
(ibland ritt otydliga), brunroda flackar, eller i andra
fall sm& papulésa (eller finneliknande) upphéjningar,
vilka icke klia eller fjglla av sig. Detta &r ‘ett tecken pa
att sjukdomen intritt i sitt andra stadium. Genom det
s k. Wasserman-provet kan detta konstateras i blodet.
Utslaget forsvinner av sig sjélvt, och det hinder ibland,
att patienten icke ens mérkt det. Efter denna forsta
utslagsperiod uppkomma de mest olikartade wuislag.
Ibland hénder det att haret lossnar, s& att huvudsvalen
ter sig som en maldten pils.

11
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samtidigt kan patienten dven lida av allmén symptom,

sésom irriterande huvudvirk, aptitloshet, otalighet 0.5.V,,
Rosten blir ofta hes, halsen kinns sjuk, och patienten
tror sig lida av angina.

Symptomen i det andra stadiet forsvinna efter hand
De kunna ocksa vara s svaga, att patienten icke alltid
ldgger 'ndgon stérre vikt vid dem. I synnerhet kan si
vara fallet, om en tid férflutit sedan kénsumgénget, och
smittofaran redan ridkat i glémska. I sin okunnighet
om det ritta sakférhillandet tillmiiter patienten sin -
krdmpa icke nigon stérre betydelse, Eventuellt tinker
han kanske minst av allt p4 en venerisk dkomma. S3
fortsétter syfilis i lugn och ro sin férstorelse.

Foljer s& en skenbart sjukdomsfri period, vars lingd
kan vara nigra méanader, ett ir eller ett tiotal &r.

I det sk. tredje stadiet kan sjukdomen placera sig i
vilken del av kroppen som helst. Vanligen uppkomma
svirlikta sir. Sjukdomen kan skada bade ben- och
broskvivnader, lever och njurar samt férorsaka svara
fel i hjdrtat och blodkirlssystemet. Ofta forkortar den
livsldngden betydligt.

Ryggmirgslidanden och forlamning med tyatfoljande
invaliditet kan bliva féljden av syfilis. Det hinder icke
séllan, att patienten fér tillbringa iterstoden av sina lev-
nadsar pa ett sinnessjukhus. Under &ren 1939—44 ha
enbart pd de finska shnessjukhusen behandlats 2.002
fall av sjukdomar i nervsystemet som fbrorsakats av’
gammal syfilis.

For att undvika dessa svara recidiv och foljdtillstind

- méste behandlingen av syfilis ske p3 ett s3 tidigt stadium
som mojligt. I behandlingen ingér salvarsan- och vismut.

12
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Sér pd benet i det tredje stadiet av syfilis.

inspruiningar, vilka hos 0ss numera gifras i f.erier or.n

3 ' 10 injektioner.. Emellan behandlingsserierna r det cia

l" 4@ veckors viloperiod. Fér att resultatet av behind-
lingen skall lyckas, &r det absolut nﬁdvﬁndigt, att lika~
rens féreskrifter med allra storsta noggr.annh_et' efter-
{6ljas. Om sjukdomen behandlas pa relativi tidigt :s.ta—-
dium och behandlingen fullfdljes omsorgsfullt, kan sjuk-
domen helt botas. Under senare stadier kan 'gen?m .bg-
handling ernds, om ock ej alltid en fullstindig lékning,
s4 dock en avsevird forbitiring. -
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En botad syifilis medfér ingen immunitet. Den %‘.kyd-—

dar m.a.0. icke mot ny smitta. .

Driappetl eller gonorrhoea.

Enligt statistiken forekom i vart land fére kriget c:a
8.000 fall av droppel arligen. For ar 1945 steg siffran
till c:a 23.000. Sjukdomen framkallas av en bakterie,

den sk. gonokokken. P& fullvuxna smittar sjukdomen

knappgst pa annat sitt &n genom kénsumginge.
Samma person kan insjukna i glrﬁppel flera génger,

1y immunitet férekommer icke.
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Droppelns inkubationstid varierar mellan 3»——10 dygn,
vareffer en (i bérjan klar, senare varig) ﬂytnmg fran
urinréret blir synlig, &tf6ljd av sveda vid urinering,
Droppeln fororsakar ndmligen en katarr i urinroret.

Om sjukdomen icke i tid behandlas, kan den sprida sig
och firorsaka en blaskatarr med ofta pdkommande urin-
trangningar. Sjukdomen kan &dven sprida sig till bites
tiklarna, som d4 svilla mirkbart och bli ytterst Smms .
Om denna komplikation ér dubbelsidig, efterldmnar den
ofta sterilitet (forlust av fortplantningsférméga).

Dréppeln kan dven fororsaka en svar ledinflammation,
event. med styv led som pafoljd. Trakten omkring leden
sviller mirkbart och sjdlva leden kinns mycket om.
Den av droppel férorsakade ledinflammationen angriper
oftast endast en led och icke sidsom den vanliga led-
gingsreumatismen flera leder samtidigt. Genom orena
hénder kan dréppelsmittan dverféras pd 6gat med t.om.
blindhet som foljd. Det md ndmnas, att utslag vanligt-

vis icke férekomma vid denna sjukdom.

14
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Om ni trots forebyggande behandling mirker droppel-
symptom, vind eder di i nérmaste hamn till likare. Pa
egen hand féretagen behandling kan forsvara saken ogh
t.o.m. Astadkomma svara skador. Sjukdomen kan kvar-
st&, dven om besviren skenbart forsvunnit. Tablettlurer
tagna utan likarordination kunna t.o.m. bliva livsfarliga.

Mjuka schankern eller ulcus molle.

Schankern ftrekommer i Finland ritt oregelbundet,
men den kan ofta férekomma rikligt utomlands, Aven
den fororsakas av en bakterie. Négra dagar efter erhal-
len smitta uppkommer pé konsorganet eller i dess nir-
maste grannskap ett sir, som &ar mjukt och dmmande.
Ibland uppstar &aven en lymfkértelsvullnad i ljumsk-
. vecket. Liangre spnder sig sjukdomen icke. Saret bor
rengdras och férbindas. Om lymfkortlarna svullnat i
hogre grad, bor man intaga séangen.

Om ett sar (eller flera) uppkommit pa kinsorganen
eller i trakten déromkring, &r det alltid skl att miss-
tinka, att det kanske hirleder sig av syfilis, Det 4r dér-
£6r bist att hirvid genast beséka ldkare och att dessutom
efter nigra manader lita taga ett blodprov (iven om
lakaren ansett att sdret icke var syfilitiski).

Negerschunkern eller lymphogranuloma
inguinale.

Negerschankern &r en hos 0ss mindre vanlig konssjuk-
dom, i synnerhet nu, d4 sjofarten till sydligare lénder
varit instilld. Aven den 4r mycket smittosam. Laéng-

13

Declassified in Part - Sanitized Copy Approved for Release
2013/02/28 : CIA-RDP80-00926A004800050026-8



Declassified in Part - Sanitized Copy Approved for Release

2013/02/28 : CIA-RDP80-00926A004800050026-8 .
varig och svarbehandlad kriver den alltid sjukhusvard.

- Dess inkubationstid &r lingre #n mjuka schankerns, och
dess priméirsir kan ofta vara nistan omérkligt. I stillet
‘bildar den envisa fistulerande kortelpaket (s.k. buboneér)
i ljumskvecket, som limnade &t sig sjélva ofta behova
manga minader fér att ldkas. Hos kvinnan &r den ofta
en svir och pligsam sjukdom, som t.o.m. kan medfora
ddéden,

LAGEN OM KONSSJUKDOMARNA OCH. - )
BEHANDLINGENS REGELBU NDENHET.

I Flnland irddde lagen om konssjukdomarna i kraft
dr 1943. PA grund av denna lag har varje person ritt ‘
till avgiftsfri vird. Person, vilken icke efterkommer
lakarordinationen, kan forpassas tiil sjukhus. En speciell
tjinsteldikare ombesorjer utforskningen av smittokillan.
Polisen star vid behov till hans férfogande,

Sasom vi redan upprepade ginger framhallit, 4r vill-
koret for ett tillfrisknande fran dessa sjukdomar {ol-
jande:

1. att behandlingen pibérjas si snart som majligt,

2. att behandlingen sker systematiskt,

3. att den icke avbrytes for tidigt.

I slutet av var lilla bok &terfinnes en térteckning dver
sjukhus och polikliniker virlden runt, dér ni kan bli i
tillfidlle att erhilla sakkunnig vard och hjilp.

Efterkom med noggrannhet de réd ni erhdllit!

16
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SKABB OCH FLATLOSS.

'I'111 kénssjukdomar rdknas skabben och flatlusen 1cke
ehuru man ofta far dem pad kopet samtidigt som négon
av konssjukdomarna.

Skabben framkallar kliande nippor mellan fingrarna,
vid mellangirdet, pa fotterna och pad kdnsorganen. Kla-
dan #r virst om natten. Utslaget smittar synnerligen ldtt
till den som ligger i samma bidd. Skabben behandlas
med en darfor tillverkad salva efter speciell ordination.

Flatlusen bebor trakterna kring kénsorganen. 1 en-
staka fall férekommer den. dven i armhalan. Man far
den vanligtvis av sin singkamrat. Om man noggrannt
iakttager huden, méirker man huru flatlusen ror sig.
Den fororsakar klada. I fartygets likeskdp finnas lake-
medel som doda lusen. '

Bade skabb och flatléss sprida sig hastigt fran man
till man genom klider, bekvémlighetsinrdttningar o. dyl.
Dirfor &r det av stor vikt att genast genom omsorgsfull
behandling f6rgora dem.

AKTENSKAPET OCH FRAMTIDEN.

Kanske vill ni invdnda, att ni lever som ni sjélv be-
hagar, och att ingen har med den saken att gora, samt
att ni sjilv svarar for edra lrandlingar. Det bekymrar
eder kanske foga, om ni besmittar en flicka, som gar fran
man till man. Men har ni besinnat, att denna flicka fort-
sitter att sprida sjukdomen bland edra kamrater?
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N1 har kanske en kédr hustru eller fistmo, som q'r'\'r.’:intar
er hem. Ténk om ni belénade hennes trohet med en géva
av detta slag, som kanske kunde férstéra hela henneg liv.
Konssjukdomarna #ro nimligen fér kvinnan vida farli-
gare &n f6r mannen.

Dréppeln hos kvinnan kan sprida sig till dggledarna,
dér den &r svir att behandla och vanligtvis medfor steri-
litet. Som pafiljd kan dven riknas bukhinneinflamma-
tion och nigon ging t.o.m. forlust av livet.

Kvinnan har svart att mirka en begynnande syfilis,
emedan forsta sdrnaden oftast icke blir synlig. Om
symptomen till andra stadiet dessutom férbliva otydliga,
kan sjukdomen n4 sitt tredje stadium utan att det stac-
kars offret anar det. Hos oss fodas arligen bortat 150
syfilitiska barn, av vilka en del med bista tinkbara

vard icke kunna fis till sjilvférsdrjande medborgare.

Sjukdomen gdr under havandeskapet fr&n modern éver
Pa barnet. Ett syfilitiskt barn blir j fysiskt och psykiskt
hinseende undermaligt och far till f6ljd av sin faders
misstag oskyldigt lida hela sitt liv. Om modern under

havandeskapet erhiller ordentlig behandling, kan hon

diremot féda ett friskt barn, ,

Aven negerschankern ir betydligt riskablare for kvin-
nan an fér mannen. Den kan férorsaka henne langvarigt
lidande och en smirtsam déd.

Om ni vid hemkomsten frin er resa ir sjuk, bekénn
det d& for er hustru. .Utsfitt henne icke for sjukdomens
alla faror. Om ni férst senare, efter det ni redan varit
med eder hustru, mérker sjukdomssymptomen, si kom
ihag, att den av eder tidigare férvirvade och nu forst
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utbrutna sjukdomen under sin inkubationstid kan ha
*overforts pad er hustru. Dolj icke dessa fakta f0r henne,
dven om ni dirmed kanske kunde dventyra hennes kér-

lek, Om ni redan har familj eller stir i beredskap att
" bilda en sddan, kan ni icke pésta, att det liv ni lever
vore eder ensak. Ni bar ansvaret for er hustrus hélsa
och for edra barns framtid och vélférd.

Har ni varken hustru eller fistmd, s& har ni dock er
"idealflicka”. Ni saknar ett hem, dir ni efter edra seg-
latser kunde fa vila ut i hemtrevnad och lugn. Sa pur-
purglédande hamnstadsflickornas ,kérlek” &n &r, ér den
dock tekniskt beridknad. Den njutning de erbjuda &r en
forradisk dryck, som for stunden berusar, men efter-
limnar en besk smak i munnen.

Kdra vin. Du lever bara eit liv. Tdnk dig for, lonar
det sig verkligen for en njutﬁingsméittad sekund att for-

stéra sin dyrbara hilsa och gd miste om mdoijligheterna
till lycka?
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Sjoman, om du misstdnker, att du blivit besmittad
med konssjukdom, si vénd dig da genast till en likarel
I f6ljande forteckning angives orterna dér du kan erhdlla
sakenlig och firstklassig vard. P4 de flesta av dessa or-
ter 4r behandlingen for sjoméin avgiftsfri.

Undvik att anlita utlindska privatlikare, ty de kunna
mojligen fordra ett stort arvode och for behandlingens
_ forstklassighet finnes ej nigon garanti. .'

Det ar mojligt, att forteckningen pa dina stallen ar
brlstfalhg pa grund av eventuella férdndringar som 3gt
rum under kriget. S4 fort det finnes mojligheter att
kontrollera adresser blfogas de som tilldgg till denna
skrift.

I slutet av denna skrift finnes en forteckning over
finska beskickningar och konsulat i utlandet. .

KANNER DU TILL MARKET?

En stor fara f6r vart falle dr
kénssjukdomarna.

Med foljande maéirke har godkidnst for Foreningen for
. Kénssjukdomarnas Bekdmpande r.f. Motivet dr tre var-
ningstrianglar — de tre viktigaste kdnssjukdomarna,
Foéreningen fér Konssjukdomarnas Bek&mpande r.f.
svarar skriftligen pa fragor rorande konssjukdomarna
.och deras behandling. Adr. Unionsg. 45 B 23, Helsingfors.

Om ni misstdnker att ni blivit besmittad med négon
konssjukdom, sd 14t en ldkare understka Eder och 1at
for sikerhets skull taga blodprov for att £4 reda pa huru
saken forhdler sig. I fall ndgot &r oklart — si fraga!
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L

EUROPA

BELGIEN

ANTVERPEN

Centraal Kliniek |
33—37 rue Jardin des Arbalétriers (Schutierhofstr.)

Croix-Rouge de Belgique Schulstraat 15
Hépital Ste-Elisabeth
45, Rue Longue de Hépital (Lange GGasthuisstraat)

- GENT

Clinique Centrale

8, Rempart St-Jean (Sint Jans_vest)
Hopital Civil la Biloque

2, rue Kluyskens (Kluyskenstraat)

OSTENDE -
Hopital Civil Rue de I'Hoépital (Gasthuisstraat)

DANMAERK

KOPENHAMN
Konsultationsstuen, Kommunehospitalets 4. Afd,,
Gammeltoftsgade '
Polikliniken for Hud- og Kenssygdomme,
Rigshospitalet, Frederik d. V's Vej
Konsultationsstuen

21

Declassified in Part - Sanitized Copy Apbroved for Release
2013/02/28 : CIA-RDP80-00926A004800050026-8 ‘




Declassified in Part - Sanitized Copy Approved for Release
2013/02/28 : CIA-RDP80-00926A004800050026-8
Rudolph Berghs Hostpital Tietgensgade
Kliniken, Enghavevej 42

Kliniken, Nerrebrogade 18 A

Kliniken, @sterbrogade 56 D

Kliniken, Wildersgade 29

-

FAR-OARNA
Thorshavn, Vestmanhavn &
Suderf: Lénsldkare och provinciallikare

ISLAND

REYEJAVIK
St. Joseph Hospital

FRANKRIKE
AJACCIO (Korsika)
Dispensaire d’Hygi¢ne sociale Bd.- Lantivy
ARCACHON
Dispensaire d’Hygiéne sociale 35 Cours Tartas

BASTIA (Korsika)
Hdpital Civil -

BAYONNE

Bureau de Blenfaisance 14, rue Dover

Service de dermato-vener., Hépital t
BORDEAUX

Dispensaire central 82 b1s cours d’Albret
Dispensaire Ferdinand-Petit,

244 cours Balguerie Stuttenberg

Consultations Hopital Boursier

Dispensaire de la Cie des Chemins de fer du Midi
14, Tue Pelleport

BREST

Disp. Maritime de Inst. Prophylactique,
60, Quai de la Douane
Hoépital 8 rue Traverse
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CAEN

- Dispensaire géré par Office Public d’Hygiéne

sociale, 73 rue du Vaugueux

Disp. privé de la Miséricorde, Quai Vendeuvre

-

CALAIS
Hopital

CHERBOURG -
Hbpital Pasteur 46 rue Val de Saire

DIEPPE
" Hospices civils

DUNKERQUE
Disp. du Bureau de Bienfaisance, 10 rue Faulcomnier ’

FECAMP
Hopital, rue St. Nicolas

LE HAVRE
Hépital Général 55 bis rue Gustave Flaubert
Dispensaire de l'Institut prophylactique, 4 rue Fleurus
. HONFLEUR
Dispensaire de 1'Office publique d'Hygiéne socisle
rue Alphonse Allais

LORIENT
Hépital Bodélio

- MARSEILLE
Dispensaire maritilme Esplanade de la Tourette
Dispensaire de 1'Hotel-Dieu Place Davell
Dispensaire d I'Hépital de la Conception,
136, rue Saint-Pierre
NANTES
Office central des Qevres d'Hygidne sociale, 6, Tue Jean V.
Centre antivénérien de 1'Hotel Dieu, 13, Quai Moncqusu
NICE
Centre de prophylaxie Hépital Saint Roch 4, Place Defly
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PORT-VENDRES |
Dispensaire International Quai de la Douane : A

La ROCHELLE | . =
Hépital, 49, rue Thiers

ROCHERFORT
Hépital civil, 8, rue Emile-Combes

¥
- .

ROUEN
Dispensaire central 1, rue de Germont

I.es SABLES d'OLONNE
Dispensaire d’Hygiéne sociale, Hopital-Hospice

SAINT-BRIEUC
" Dispensaire central 76, ru de quintin

SAINT-MALO
Hdatel-Dieu 4, rue d’Estrées

SAINT-NAZAIRE

Hopital |
SETE - -

Dispensaire departemental rue de I'Hdpital :
TOULON

Dispensaire central

HOLLAND
AMSTERDAM
Poliklinik Conradstraat 18
Westerpark
Binnen-Gasthuis Grimburgwsll 10

ROTTERDAM
Poliklinik Nieuwehaven 87 _
Havnepoliklinik Institut for Tropesygdomme
Wijde Nieuwsteeg 4

VLIESSINGEN .
Poliklinik Hospital St. Joseph, Van Dishoekstraat
Hospital Bethesda Koudekerkstraat
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IRLAND ’
* BELFAST
« Royal Victoria Hosp.
Mater Infirmorum Hosp.
Unlon Infirmary

"DUBLIN _
Dr, Steevens Hospital Stevens Lane
. Sir Patrick Dunn’s Hosp.

LIMERICK
City Home & Hospital

LONDONDERRY
City and Country Infirmary

NORGE

AALESUND

Lage A. Mathiesen Skansetorvet
ARENDAHIL,

Stadslzegen Torvet
BERGEN

Poliklinik Jon Smdirsgate 11
DRAMMEN

Stadsleegen Ole Steensgate 18, Bragernes
FREDRIKSTAD

Siadslegen Storgaten 20
HALDEN

Leege Ulstad Storgaten 3
HAUGESUND

Stadslazgen Kirkegaten 147
KRISTIANSAND

Stadslsegen Dronningensgaten 41
KRISTIANSUND N.

Stadslsegen Fosnagaten 1
QSLO .

Poliklinik St Olavs Plads 5
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PORSGRUNN
Stadslegen Storgaten 88 : A

SARPSBORG

Stadslmgen Torvet
STAVANGER

Lage Tronslin, Muségaten 10
TRONDHEIM

Stadslsegen

TONSBERG
Stadslgen

M

PORTUGALIEN

LISSABON
Dispensaire de Prophylaxie gsociale, Pl. du Brésil
Hopital Do Desterro Rua Desterro

OPORTO
Hopital Anglajs Calcada de Monchique
Hdépital St. Antonio

SPANIEN
ALGECIRAS
Station Sanitaire
ALICANTE
Station Sanitaire
ALMERIA
Station Sanitaire
BARCELONA
Station Sanitaire
BILBAO
Station Sanitaire
BURRIANA - -
- Btation Sanitaire
CADIZ .
Station Sanitaire
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CARTAGENA
. Station Sanitaire
CORUNA
Station Sanitaire
FERROL .
Station Sanitaire -
GANDIA
Station Sanitaire
GITON
Station Sanitaire
HUELVA
Station Sanitaire
PORT MAHON
Station Sanitaire
MALAGA
Station Sanitaire
PALMA de MALLORCA
Station Sanitaire
PASAJES
Station Sanifaire
ST, SEBASTIAN
Station Sanitaire
SANTANDER '
Station Sanitaire
SEVILLA
Station Sanitaire
TARRAGONA
Station Sanitaire
VALENCIA
- Station Sanitaire
VIGO
Station Sanitaire
VILLAGARCIA
Station Sanitaire
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-~ STOR-BRITANNIEN
ENGLAND :
BARROW-IN-~-FURNESS

North Lonsdale Hospital

BARRY _ _
County Council Clinic Woolands Road
BIRKENHEAD
General Hospital
BOSTON .
V.D. Clinic Holland (County) Sanatorium London Road
BRISTOL
Guardian House Maudlin Street
CARDIFF

Royal Infirmary
Royal Hamadryad Seamen’s Hospital

CHATHAM
Clinic at 36 New Road, Rochester

DOVER
Royal Victoria Hospital

GOOLE
Bartholomew Hospital

GRAVESEND
22, Cobham Street

GRIMSBY
38, Queen Street

HULL
Health Department Mill Street

IPSWICH
Eeast Suffolk and Ipswich Hospital .

KING’S LYNN
West Norfolk and Lynn Hospital
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LIVERFPQOL
Central Clinic Mill Road Infirmary
~Royal Infirmary

¥ Seamen’s Dispensary
Cleveland Square, Paradise Str. 15—20

LONDON
Guy’s Hospital S.E. 1.
Miller General Hospital Greenwich S.E. 10.
Royal Albert Dock Hospital (West Ham)
=t. Bartholomew's Hospital, E.C. 1.
ot. Paul's Hospital Endell Street, W.C. 2.
31t. Thoma's Hospital S.E. 1.
Seamen's Hospital Soc. Dreadnought Hospital, Greenwich
Whitechapel Clinic Turner Street, Mile End, E.C. 1.
St. John’s Hospital Mordan Hill, Lewisham
West London Hospital Hammersmith Road, W.6.

LOWESTOFT
Lowestoft & North Suffolk Hospital

MANCHESTER
Ancoats Hospital
Manchester & Salford Hosp. for Skin Diseagses
Royal Infirmary
&t. Luke’s Hospital

MIDDLESBROUGH
Municipal Hospital

NEWCASTLE — on — TYNE
General Hospital
NEWPORT (Mon)
Royal Gwent Hospital

PLYMOUTH
City Hospital, Greenbank

POOLE

Royal Victoria & West Hants Hosgpital,
‘Boscombe, Bournemouth
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PORT TALBOT

County Council Clinic

PORTEMOUTH
Royal Portsmouht Hospital

PRESTON
Preston Royal Infirmary

au

ROCHESTER
36, New Road

SOUTHAMFTON
New Clinic, Vicarage Grounds, East Park Terrace

S50UTH SHIELDS
Municipal Clinics Stantope Road

SUNDERLAND
Royal Infirmary

SWANSEA
General & Eye Hospital

WEST HARTLEPOOL
Mill House, Stranton Green

SKOTLAND
ABERDEEN
Aberdeen City Hospital
Royal Infirmary
AYR
Heathfield Hospital

EDINBURGH
Edinburgh Royal Infirmary
GLASGOW
Bellahouston Dispensary, 87, Paisley Road
186, Broomielaw
Victoria Infirmary
Western Infirmaty
67, Black Street
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GRANGEMOUTH
Royal Infirmary, Falkirk
]_':EITH '
Seamen’'s Dispensary 65, Shore Street

MEDELSHAVETS flottbos
GIBRALTAR
The Colonial Hospital
CYPERN
Famagusta V.D. Clinic
T.arnaca V.D. Clinic
Limasgol V. D. Clinic
MALTA
Central Civil Hospital Piazza San Calcedonio, Floriana
VALETTA
King George V Merchant Seamen's Memorial Hosp..

w

SVERIGE
GEFLE
Stads Poliklinik S6dra Strandgatan 16
GOTEBORG
Holtermanska sjukhus Holtermansgatan
Social Huset ’
HALMSTAD
Dr. H. Laurell, Képmansgatan 2
HALSINGBORG
Thure Roringsgatan 4
HARNOSAND
Dr. Sinkowsky
KARLSTAD
Poliklinik
i“ LULEA
’ Dr. Borje Kjellander
b MALMO | |
‘ Malmd S_tads Poliklinik Allménna Sjukhuset
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NORRKOPING
Poliklinilk, Generalsgatan 5

SODERHAMN
Dr. F. Fex Kungsgatan 4

STOCKHQOLM
Kornhamnstorget 4
Dobelusgatan 58
Jungfrugatan 27
S8t. Goran Hospital

N

SUNDSVALL

Dr. G. Hedberg, Nybrogatan 21
UMEA

Dr. O. 8. Wahlin, Storgatan 52
VASTERAS

Poliklinik

AMERIKA
NOED-AMERIKA
CANADA

MONTREAL

Hopital Notre Dame 1560 Sherbroke Str, E.
Hépital General 6 Dorchester Str. E.
Hépital St-Luc 1038 St. Denis Street

St. JOHN

134 Sydney Street
VANCOUVER '

640 Hastings Street W.

U. 8, A, . - . 1
NEW YORK :
Red Hook-Gowanus Clinic 250 Baltic Street, Brouklyn -
Central Clinic 130 Leonard Str., Man. -
Central Harlem Clinie 2238, 5th Avenue, Man.
Eeast ‘Harlem Clinlc 158 East 115th, Man.
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“Kips Bay-Yorkville 411 E. 69th Street, Man.

Lower West Side 303 9th Avenue, Man,

Melnhard Clinic 130 E. 101st Str., Man.

Washmgton Clinic 123 Wooster Street, Man,

Mott Haven Health Center 349 E 140th, Bronx
Tremont Clinic, 1880 Carter Ave., Bronx

Astoria Clinic 12—26 31st Avenue, Astoria, L.I,
Bushwick 186 Grove Street, Brooklyn

Jamaica West Clinic 92—18 149th Street, Jamaica
Williamsburg—-Greenpoint, 151 Maujer Str.,, Brooklyn

CAMDEN N.J.
Cooper Hospital 6th and Stevens Sts.

JACKSONVILLE Fla, _
Duvall County Hospital Foot of W. 10th Street _

Los ANGELES, California
City Clinic 116 Temple Street
Graves Skin & Veneral Clinic 737 N. Broadway
White Memorial Clinic 312 N. Boyle

NORFOLEK, Virginia
Venereal disease Clinic Grigsby Plate

PORTLAND, Oregon
University of Oregon Dut—Patienbs Clinic- Marq.uam Hill

SAN FRANCISCO, Cahforma
Policlinic 1535 Jackson Street
Stanford University Hospital 2398 Sacramento Str.
University of California Luetic Clinic, :
3rd and Parnassus Avenues

SAN PEDRO
City Clinic City Hall

4

SYD-AMERIKA
BRASBILIEN
BAHIA .
- Centro de Saude Rua dos Artistas, Carcla No, 14
Centro de Baude Rua J.J. Seabia
Centro Se Saude Calcado de Bomfim 22
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RIO de JANEIRO

Hosp., Gaffre Guinla Rua Manz Barrog 369
SANTOS

Gaffre & Guinle Praca de Republica *

-

URUGUAY

MONTEVIDEO
Dispensario Central 18 de Julio 1892
Dispensario No, 1. 20 de Mayo 174
Digpensario No. 2 Calicia 873
Dispensario No. 1 och 2 ligga néra till hamnen.

ARGENTINA
BUENOS AIRES |
Consultorium No, 1 Calle Viamonte
ROSARIO

Dispensario antivenero del Departamento de Higiene,
Puerto de Rosario

CHILE

ANTOFAGASTA

Dispensario No. 7 Avenida Matta 1040
COQUIMEO |

Dispensario No. 22 Aldunate 972
IQUIQUE

Dispensario No, 6 Barros Arana 1095
SAN ANTONIO

Dispensario No. 14 Alberio Barros 330
TALCAHUANO

Dispensario No. 10 Bilbao 353
TOCOPILLA

Dispensario No. 26 Washington 1364/1376
VALPARAISO

Dispensario No. 9 Chacabuco 484
Dispensario No. 13 Cochrane 414
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FINLAND
HELSINGFORS

Dr. ¥. Salminen, Katrinegatan 3

- KEMI
Dr, V. Lindberg

KOTEKA
Dr. O, Rysé

ULEABORG

Dr. 17, J. Matinolli
BJORNEBORG

Dr. L. Sandell

RAFSYH
Dr, G. Svensk

TORNEA
Dr. N. Soilunen

ARO
Dr. C-G. Schauman

VASA
Dr. K. J. Leineberg
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BESKICKNINGAR OCH KONSULAT

NEDEELANDERNA

AMSTERDAM: Konsul Key Jzn, Gerrit, Houthaven 24, Fin-
lands. Konsulat, Scott, Watkin

JAVA Batavia: Konsul Haasmann, Leopold Th. Soera-
bajaweg 8, Haasmann, Batavia centrum, Java

VAST-INDIEN Willemstad (Curacao);: Konsul Mensing,
W. F, G, P.O, Box 125; c/o Messrs Mensing & Co

AMERIEKAS FORENTA STATER

WASHINGTON: Utomord. sidndebud och befullm. minister
Jutila, Kalle Teodor, 2144 Wyoming ave,
Leg.rdd. v. Numers, Sigurd Waldemar
Handelsattaché Smedslund, Ragnar
IL.eg. sekreterare Munkki, Olavi

NEW' YORK: Gen. Konsul Niskanen, Wille
v. Konsul Lindén, Kurt, 53 Broadway

ARGENTINA

BUENOS AIRES: Leg. sekreterare Mikkola, Erkki Veli Viljo,
Calle Montevideo 1693

BELGIEN
ANTVERPEN: Konsul Tuominen, Leo, Kipdorp 55

BELKISKA KONGO, Léopoldville: Konsul van Ruy-
teghemn, Theo J. Ch, Léopoldville
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BRASILIEN .

. _RIO DE JANEIRQ: Utomord. sindebud och befullm. nﬁinister
Orasmaa, Nlilo Y. G.,, Rua Duvivier 43, Copacabana
‘Attaché Mikeld, K.

BAHIA: V. konsul Gama da Costa Santos, Aloysio, Bahia

PORTO ALEGRE: Konsul Heitmann,_ Ernst, Caixa Postal 209,
Rua Mostardeiro 257

SANTOS: V., konsul Mossige, Qlav, Rua 15 de Novembro 183
SA0 PAULO: Konsul Arnesen, Finn B., Caixa Postal 1926

BRITTISKA RIKET

LONDON: Finlands polit. attaché Wuori, Eero, 79 Addison
Road, London, W. 14
Leg. rdd von Knorring, Helge
Leg. sekreterare Ingman, Martti
Handelsattaché Krogius Ali. Teleg. adr. Finlandia Hammer.

CARDIFF: Konsul Beecher, Archie, Atlantic Buildings, Mount,
Stuart Square

GLASGOW (Skotland): Konsul Graham, William Richardson,
12 Waterloo Str. Glasgow C 2

HULL: Konsul Good, Ambrose, Burnett avenue, Scalé Lane

LIVERPOOL: Konsul Holmes, Livingstone, 55/South Castle
street

SYD-AFRIEKA

- CAPE TOWN: Sekreterare Ranta, Yrjs, adr. Swedish Consu-
late :

BULGAERIEN

SOFIA: Gen. konsul Karakaschoff, Wladirmr Rue Aks=s-
koff 51T

EURGAS: Konsul Petroff, Mathien, Bourgas

GDANSEK
GDYNIA-GDANSK: V, konsul’ Wuoma, Juliugs Arvid.
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DOMINIKANSKA REPUBLIKEN

CITjDAD TRUJILLO: Konsul du Breil, Hipolito, Ciudad Trgu-
jillo, 5.D. :
.
SPFPANIEN

MADRID: Beskickningens adr.: Giunta del Berro al Final
de La Calle de Eduardo Aunos '
Konsul Cortés, Antonio, Calle de Ferrez 4
V. konsul Krabbe-Knudsen, Fr.

ALICANTE: V., konsul de Armona y Esparza, Réman, Ciudad
Jardin, Calle C. n:o 15 '

ALMERIA: V. konsul Terriza-Abad, Juan, Calle Aguilar

BARCELONA: V. konsul Fritsch-Catarineu, José, Avifio 33

BILBAQ: V. konsul Revig, Arne T, Calle 2 de Navarra 2

CADIZ: Konsul Grosso-Portillo, Antonjo Luis, Feduchy 14

CARTAGENA: V. konsul Guardiola-Diaz, Ricardo, Calle del

. Aijre 11 y'13

LA CORUNA: V. konsul Pedregal-Santullano, Tsmael, Plaza
de Orense 4 )

MALAGA: V. konsul Ojeda-Susrez, Francisco, Margues de
Larios 6

PALMA DE MALLORCA.: V. konsul Manera-Rovira, Enrique,
Avenida Antonio Maura 19 -

SAN SEBASTIAN: Konsul Harmens, Wilhelm Magnus, Calle
Prim 7 |

SANTANDER: V. konsul Lopez Doriga, Miguel, Paseo de
Pereda 32 _

SEVILLA: Konsul Justel-Santamaria, Victorio, Calle Adriano
h9—61 '

TARRAGONA: V., konsul Boada-Pigué, Juan; Calle de Go-
bernador Gonzalez 35

VALENCIA: Konsul Moroder-Gomez, Ricardo

VIGQ: V. konsul Barbini, Vittorio, 8. Maria del Giglio 2516

KANARISEA OAENA

LAS PALMAS: V. konsul Levy-Arata, Emilio (Sveriges konsu-
lat) '
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: IRAN ‘
TEHERAN: Utomord. sindebud o. befullm. minister Yrjo-
Koskinen, Arno, adr.: Ankara

ISLAND
REVEKJAVIK: Gen. konsul Andersen, Christian Ludvig, Hai-
narhusid, Truggvagitu
SIGLUFJORD: V. konsul Jénsson, Alfons, adr.: Grénugata 11

ITALIEN
. BARI: V. konsul Girone, Nicola, Via San Domeénico 9
CATANIA: V. konsul Comoni, Ferruceio, Via Mugeo Biscari 10
FIRENZE: Konsul Weil, Federico, Borgo degli Albizzi 27
GENOVA: Konsul Boesgaard, Einar Nils Laurberg, Piazza
San Siro 10
V. konsul von Tangen Kielland, Christopher
MESSINA: V. konsul Saccd, Franceseo, Via Natoli 59
MILANO: Gen. konsul Well, Federico, Via Piatti 9
PALERMO: V. konsul Grillo, Renato, Via Malaspina 11
SAVONA: V. konsul Frumento, Filippo, Via San Lucia 1
TORINO: Konsul Cibrario, Luigi, Via Ettore De Sonnaz 21
TRIEST: Konsul Giﬁgia, Matteo
VENEZIA: Konsul Barbini, Vittorio, 8. Maria del Giglio 2516

COLUMEBIA
. CARTAGENA: V. konsul Escallon, Carlos, Apartado postal 50

GREKLAND
CALAMATA: V. konsul Pastras, Christos
VOLO: V. konsul Panas, Constantin

CUBA
HAVANNA: Konsul Evertz, Guillermo, Avenida de Belgica 10

LIBERIEN

MONROVIA: Konsul Lowndes, Alfred, ¢/o Mesgrs Paterson,
Zochonis & Co. Ltd . \ .
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L UXEMBURG
- LUXEMBURG: Konsul Arendt, Max, 22 rue Joseph II

-F

MEXIKO
MEXICO CITY: Konsul Grénroos, Leo Karl
VERA CRUZ: V. konsul Barranco, Gabriel Luis, Apartado 211

NORGE

OSLO: Utomord. sindebud och befullm. minister Tarjanne,.
P. K., Thomas Helteysgt., 1
Gen. konsul, Bédiker, Johannes Mathias
Konsul Stephanson, Robert
Leg. sekreterare Brotherus, Heikki

AALESUND: V. konsul Wesenberg, Hjalmar, Finnlands Vice-
konsulat

' ARENDAL: V. konsul Thorsen, Thorlief
BERGEN: Konsul Gjestland, Birger, Finnlands konsulat
DRAMMEN: V. konsul Rddolf Jorgen, Finnlands Vicekonsulat

FREDRIKSTAD: V. konsul EKnudsen, S1gurd anlands Vice-
konsulat

HALDEN: V. konsul Rod, Alf.
HARSTAD: V. konsul Galschiédt, O,
HAUGESUND: V. konsul Haaland, Chistian

KIRKKONIEMI: V. konsul Nilsen, Mangor, Finnlands Vice-
konsulat .

KRISTIANSAND: Konsul Hegermann, Ditlev, Sparebankens g_ﬁrd

KRISTIANSUND: V. konsul Arentz-Hansen, Ludvig, Finn-
lands Vicekonsulat

. LARVIK: V. konsul Miirer, Carl Johan, Finnlands Vicekonsu-
lat

MANDAL: V. konsul Christensen, Christen Andreas, Finn-
lands Vicekonsulat

MOSS: V., konsul Vogt, Carsten, Finnlands Vicekonsulat
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SANDEFJORD: V. konsul Virik, Haldor

SARPSBORG: V. konsul Iversen, Einar

SKIEN: V. konsul Bertelsen, Carl Ferdinand, Finnlands Vice-
- i kongulat

STAVANGER: Konsul Rjelland, Ragnvald

TROMSSA: } Kongul Wennevold, Eivind
TROMSO:
TRONDHEIM: Konsul Ellingsen, Johan, Finnlands Vicekonsu-
lat
TONSBERG: V. konsul Berg, Thorvald
VESISAARI: ] V. konsul Esbensen, Andreas Brodtkorb,
VADSO: ' Finnlands Vicekonsulat
VUOREILJA: | jV. konsul Valle, Ingvald,
VARDO: Finnlands Vicekonsulat
PAVSETOL

VATIKANEN: Utomord. sindebud Holma, Harri G., Via dei
Monti Parioli 49
T.I. leg. sekreterare Stenius, Giran

PARAGUAY
ASUNCION: Gen. konsul Heikel, Paul

FORTUGAL . )
LISSABON: Gen. konsul Wang, Otto, Rua do Arsenal 160

OPORTO: V., konsul da Rocha Romaritz, Claudino Rua do
Infante D). Henrique 75 .

SETUBAL: V. konsul Liverio, Alexandre, Setubal

VILA REAL DE SANTO ANTONIO: V. konsul Ramirez, Emi-
lio, Avernida da Republica 37

| MADEIRA Funchal: Konsul Gomes, Joio Marcello, Rua
Murras 41
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POLEN ,
WARSZAWA: Utomord., séndebud och befullm. minister
Jédrnefelt, Eero, Hotel! Polonia
Leg. sekreterare Pyykko, Matti
GDYNIA: V. konsul Wuoma, Julius Arvid

FRANEKERIKE

PARIS: Utomord. sdndebud och befullm. minister Helo, Jo-
han, 30 Cours Albert Ier, Paris (Ville)
Leg. sekreterare Enckell, Ralph
Attaché Suomela, Pentti

PARIS: Konsul Brusin, Kaarlo, 11 rue de la Pépiniére, Paris
(VIIIe)
Konsul Enegren, Eino .

ANNOMASSE: T.. konsul Frondeville, J. M. F., 1 rue de la
Fancille (Haute Savoie)

BORDEAUX: Konsul Videau, Georges Louis Armand 135,
Cours de Midoc (Gironde) _
BREST: V. konsul Reillard, Ad,, 21, rue Aiguillon (Finistére)
CALAIS: V, konsul Pagniez, Paul Edouard Benoist Joseph,

198, rue des Quatre Coins. (Pas de Calais)

CHERBOURG: V. konsul Quoniam, Camille Théodore 9, Quai
de 1’Entrepot. (Manche)

DIEPPE: V. konsul Porte, Charles, Quai du Cours Bourbon
(Seine Inf)

NANTES: Konsul Beaupére, Paul Luis, 37, rue Lame riciere
(Loire Inf.)

NIZZA: Konsul Powilewicz, Charles Marcel, 20, Quai Lunel,
ROUEN: Xonsul Fondeville, Jean Marie Francois 15, rue
Lézurier de la Martell

ROUEN: V. konsul Fondeville, Bernard

ST. MALO: V., konsul Sabatier, Lucien

STRASSBOURG: Konsul Belot, Henri, 15, rue des Juifs (Bas-
Rhin) -

ORAN: V. konsul Dehaen, Albert, 5, rue El-Moungar
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RUMANIEN

BUKAREST: Gen. konsul Chrissoveloni, Nicolae Jean
“(GALATZ: Konsul Popa, Ervin Apostol P, Galaiz

*

SVERIGE

STOCKHOLM: Utomord., sindebud och be:fullm. minister
Gripenberg, G., Vistra Tridgirdsgatan 138 '
Leg. sekreterare Pohjanpalo, Taavi, leg. rad.

Leg. sckreterare Ahlgvist, Eric
Leg. sckreterare Palas, Reino
Tidningsattaché Frietsch, Carl Olof
Gen. konsul Salén, Sven Gustaf
Konsul Lindwall, Edward Wilhelm
V. konsul Sjédin, Erik Fr.

GAVLE: Konsul Nordstrém, Erik Gustaf -
GOTEBORG: Gen. konsul Numelin, Ragnar, Wasagatan 23
HAPARANDA: Konsul Svensk, Ake
HALMSTAD: V. konsul Westerberg, Nils 0., Gjuterivigen
HUDIKSVALL: V. konsul Arndt, Johan Eric Hamngatan 21
HALSINGBORG: V. konsul Borjesson, B. A., Jirnvigsgatan 7
HARNOSAND: V. konsul Ramstrém, Herman Robert, Skepps-
bron 17
_KALIX: V. konsul Larson, Ake, Kalix _
KALMAR: V. konsul Trolle, Carl Harald, Storgatan 16
EARLSHAMN: V. konsul Samuelson, Ernst Ivar, Drotining-

gatan 51

KARLSKRDNA: V. konsul Tordson, Per Lennart, Ronneby-
gatan 49 )

KARLSTAD: V. konsul Johnson, Johan H., Ké‘rlstad; Rbsen—
bad 2

KIRUNA: V. konsul Hammarén, Harald, Norra Skolgatan 3

KRISTIANSTAD: V. konsul Borg, Nils August, Barbark-
gatan 7 :

LANDSKRONA: V. konsul Weibull, Carl Walfrid, Landskrona,
Ostra Infartevigen 39 '
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LULEA: V. konsul Lindgren, Ernst Oscar, Nygatar 2
LYSEKIL: -V, konsul Berg, Wilhelm, Finska Vicekonsulat
MALM®: Konsul Kénsberg, Nils Allan, Skeppsbron 5

V. konsul Sirén, Ernst Bertil *

NORRKOPING: Konsul Hellman, Gosta, Sandgatan 12 A
OSKARSHAMN: V. konsul Svensson, Carl Otto Knut, Oskars-
hamn, Skeppsbron 3

OXELASUND: V. konsul Strim, Ture Viktor, Percy Tham Ab.

SKELLEFTEA: V. konsul Lundstrom, Karl Edvard, Skellefted

SUNDSVALL: Konsul Tigerman, Gosta

STROMSTAD: V. konsul Hessel, Karl Arthur, Radhuset

SODERHAMN: V. konsul Sandberg, John Helge Samuel,
Dammgatan 3

TRELLEBORG: V. kunsul Christensen, Axel Emil, Trelleborg,
Hamngatan 20 ‘

UDDEVALLA: V. konsul Sanne, Johan Herman, Uddevalla,
Norra Hamngatan 4

UMEA: Konsul Forsman, Johan Edvard, Kungsgatan 48

VISBY: V. kongul Ihre, Jacob Henrik Qlaus, Visby, Transhus-
gatan 25

VASTERVIK: V. kongul Flink, Yngve Fredrik, Kvarngatan 19

YSTAD: V. konsul Larsson, Lars Wilh., 8t, Ostergatan 21

ORNSHOLDSVIK: V. konsul Norén, Alf,, Villagatan 12

SOCIALISTISKA RADREPUBLIKERNAS
FORBUND

MOSKVA: Utomord. sindebud och befullm. minister Sund-
+strém, Cay, Krapotkinski per 15/17
Leg. sekreterare Vanamo, Jorma Jaakko
Leg. sekreterare Pulkkinen, Paavo

SCHWEIZ

BERN: T.t. chargé d'affaires, Leg. sekreterare Leppo, Heikki
Gen. konsul Schanwecker, Carl, Villa Sommerlust, Wabern
GENEVE: Konsul Wieland, Ph.
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BASEL: Konsul Hofmann-Hess, W, Gerbergasse 4
LAUSANNE: Konsul Krafft, Agénor, 2, rue Si. Pierre
T UGANO: Konsul Wullschleger, Fritz, Via Bellavista 3
LU¥ERN: V. konsul Akerson, Kurt, Sonnbiihlstrasse 3
ZURICH: Konsul Hatt-Bucher, Heinrich, Lowensirasse 17

DANMAERRK

KOPENHAMN: Utomord. sindebud och befullm. minjster
Hynninen, P. J., Hammerensgade 5
Leg. sekreterare Nyberg, Charles
Attaché Makkonen, Veikko
Gen. konsul Heyvald, Einar
Konsul von Christierson, Ténne

AALBORG: V. konsul Kjeldsen, Einar Peter, Nerresundby
7, AARHUS: Konsul Ostergaard, Peder Jensen, Norrebrogade 43
ESBJERG: V. konsul de Molade, Johannes, Nygaardsve)j 77
FAABORG: V. konsul Petersen, Johannes, @sterbrogade 18,
FREDERICIA: V. konsul Jergensen, Carl, Fredericia
FREDRIKSHAVN: V. konsul Hey, Carl Johan Danmarks-
gade 47 )

HADERSLEV: V. konsul Ouizen, Andreas Henrik, Store-
gade 80 S

HELSING@R: Konsul Bang, Erik, Helsingdr

HORSENS: V. konsul Raackman, Kai, Horsens _

RALUNDBORG: V. konsul Christensen, Marinug, Kalundborg -

KOLDING: Konsul Christensen, Oskar, Jernbanegade 52

KORSGR: Konsul Mogensen, Erik Carl Julius, Havnegade 17

' NAVSKOQV: V. konsul Kreyer, Tennes Georg, Nygade 4

NESTVED: V. konsul Grénholt, Rasmus Nielsen, Jernbane-

gade 3

NYBORG: V. konsul Schmidt, Bertil Peter

ODENSE: Konsul Henningo, Ove, Dronningensgade 3
RANDERS: V. konsul Hoeyer, Harald Sand, Carrecsgade 2
RONNE: V. konsul Bidstrup, Elfred, Ronne .
SVENDBORG: V. konsul Hayvald, Emil, Mellergade 64
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S@NDERBORG: V. konsul Falkenberg, Peter Christen, Norre
Havnegade 70 '

&
VESTERVIG: V. konsul Jepsen, Poul Carl Christian, Vestervig
-

TURKIET

ANKARA: Utomord, sindebud och befullm. minister Yrjé-
Koskinen, Aarno Sakari, Gilines Sokak 3, Kavakhdere
Handelsaitaché Kala, Toivo Ilmari

ISTANBUL: Gen. konsul Tiiten, Husseyin Sabri
V. konsul Weckman, K. B,
V. konsul Tammivuori, R. Olavi

ANKARA: Konsul Ahmet Hanifoglu, Ankara
MERSINA: Konsul Fevzi Yakup, Mersina
SAMSUN: Konsul Siilleiman Balcam Messfut, Samsun

URUGUAY
MONTEVIDEQ: Gen, konsul Mc Lean, Jorge

I fall Ni énskar upplysning i frdgor om kéns-
sjukdomar och behandlingen av desamma, kan
ni skriftligen vinda Er till Féreningen for kons-
sjukdomarnas bekdmpande r.f. Adr.: Helging-
fors, Unionsg. 45 B. 23.

'FORENINGEN FOR KONSSJUKDOMARNAS
BEKAMPANDE r.f.
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T8mi on Maikki. Detta Hr Maj.
Maikigss on eris tanti, Hon pligas av en sjukdom.,
Den kallas vanligen en

"ful sjukdom" eller "syffm,
Sjukdomens ritta namwn #r ‘
syfilis. Maj fick den av

en man. Syfilis lkan B
konstateras medelst

Sen tavallinen nimj on
"pehatauti® tailkuppa”,
Maikin taudin oikea nji-
®mi on syfilis, Maiklg
8 syfiliksen erdisti
mieheatd, Syfilig voi-

daan todeta verikokeella, blodprov.
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TEmd on Jukka. Dette dr John.

Jukka 18hti " juhlimaan”
Maikin kanssa.

FEn 5&1 Maikista syfi-
liksen. Syfilis levidi
gukupuoliyhdynnén vili-
tykselld. Syfilis on
aina saatu jostakusta
toiseste henkildsth.
Tandin alkuoireet JBE-

v5% usein momsamatta..

John gick ut och "festa"
med Maj. Han fick syfi-
14smitta av Maj. Syfi-
116 sprides genom
kénsumginge. Syfilis
kommer a2lltid frén nigon
annan pefson. Sjukdomens
férata symptom bli ofta

obeak’ade.
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"Maikin sukuelimissi oli ollut aikai-
‘fbemmin pieni haavautuma (ennen kuin
hin tapasi Jukan.) Maikld el mennyt

1HikHriin. Haaveuma ketosi. Kuitenkin

Maikki tunsi pitkit ajat olevansa

kehnossa kumnossa, Hin ei tietdnyt _
sajirastavansa syfilistd. . ) \k

Majs kinsorgan hade haft en liten sArbildning. Maj
gick ej till lékare. Sdrbildningen firsvann. Men
iange kiinde sig Maj vara vid 'd&lig vigdr. Hon

visste &) att hon led av ayfilia.

KLINIRRA

Senare konataterade

Mythemmin huomasi
aven John en sir-
bildning. Han gick
till en likare som
botade honom. Lika-
ren forklarade att
John hade fitt sy-
filis genom

Jukkakin itsessddn
haavauman. Jukka
meni ld#kdriin, jo-
ka paransi hidnet.
Ladkéri selitti,et-
td Jukka oli saamt
syfiliksen sukupuo-
1iyhteyden vialityk- kﬁnsumgﬁnge med
selld jostakusta, nigon, som hade
~ joka sairasti tuota denna sjukdom. John-
tautia. Jukka tiesi,
etti "tuo joku" oli

Maikid. .

visate att denﬁh

“nigon" var Maj.
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Jukke lihetti Maikin lhikériin.
Laskari tutki Maikin. |
Hién selitti, ettd Maikissa oli
syfilis. Hén lupasi hoitaa myés

si.

Joln sdnde Maj till lékare.
Denna understkte Maj och féi'r_kla.rade
att Maj hade syfilis. Han lovade
skita Maj. Maj blir snart frisk.

. -
1
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a
1
]
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ovat ystlvyksii. He eivit ryhdy
sukupuoliyhteyteen ennen kuin
~ ovat naimisissa. Heihin ei voi

‘8yfilis tarttua. Naimisiin eh-

dittydén he saavat terveitd
lapsia, Heled ja Heikki# odot-
taa omnellinen koti.

Har Aro Helen och Henrik. De

~ dro goda vinner. De inlédta
plg eJ p& kdnsumghnge fbrrin
de dro gifta. De kan ej bli
besmittade av gyfilis. Sedan
de gift sig f4 de friska barn;
De komma att f4 ett lyckligt

Kallea vidgyttdd aina. Hin ei pysty kun-
nolligeen tyohén. Kalle ei tiedd, miki
hintd vaivaa. Hinti haukutaan laiskuriksi.
Mutta Kalle on todella sairas. Hinessd
saattaa olla syfilis. Hidneasi saattaa olla

gonorrea. Kallen pitdisi mennid lddkdAriin.
I-----I-I--I------I----I---I-------- LB

Kalle kénner sig alltid trstt. Han ér
ofdrmdgen till ordentligt arbete. Kalle

vet ej vad som felas honom. Han kallas for
en ldtting. Men Kalle &r verkligen. ajuk.

Han kan ha syfilis. Han kan ha gonorre: 4’

Kalle borde g& till en likare.
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‘PEmd on J&mmu
Jammugsakin oli Byfllia.
- Hin ei mennyt léfkiriin.

Hian lmoli ennen a;l.kojaan.

Syfilis hiinet otti hengiltd.

Detta dr Jammu. Aven han har syfilia. Han B
gick ej till likare. Han dog i tidig &lder.
Syfilis tog livet av honom.

Tém& on Saara.
Saarassakin oli syfilis,
Saara ei mehﬁyt 148K Eriin,.
Saarasta tuli mielipuoli.
Syfilis voidaan osoittas

verikokéella.

mEEEEsssEssssEmEsmsamasEEs
Dette Hr Sara. Aven Sare hade syfilis. Sara gick ej
tiil 1akare;25ara blev vansinnig. Syfilis kan
p&visas ﬁedelst blodprov.
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- - Ténd on Ville. Villessd oll

Ty syfilis. Hin meni naimisiin
Sylvin kanssa. Syfilis tart-
tui hdnestd Sylviin. Sylvin
.esikoinen syntyi kuolleen#.
‘Sylvin toisessa lapsessa oli
syfilis jo syntyessi. Lapsi
ei elinyt monta viikkoaf

Detta #r Ville. Ville hade syfilis. Han giftel
sig med Sylvi. Aven Sylvi blev syfilisbesmit-
tad. Sylvis forsta barn kom dcdfott till
viirlden. Kven det andre barnet hade syfilis
redan vid fédelsen. Barnet levde ej méngs

vackor.
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Tamé wvekara on Jaalkko.

Hanen vanhempanse ovat
terveitd.
Ja hidn on itsekin terve.
Naapurin poike ei elényt
kanan. Hinen vanhemmis-
gaan oll syfilis. Poika
sai tartunnan jo ennen
syntymadnsd, koska #itid
. €1 holdettu rasksuden

aikansa,

Denna byting heter Jacke.
Hans férédldrar dro friska,
och dven sJdlv Hr han |
frisk. Grannens gosse
levde eJ ldnge. Hane f6r-
dldrar hade syfilis.
Gossen fick Ismiltan redan
fére sin fédelse, d& hans
mor ej blev omskdtt under
graviditetstiden.
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syfilisti. Mutta Hertassa on eris
toinen tauti, Sitd nimitetdéin y-
leensdi "tippuriksi". Hertan tau-

din toinen nimi' on gonorrea. Hert-
te sai gonorrean erd#std miehestd.

¢

ndssl, jos toisessa henkildsséd on ;
gonorrea. Hertta meni ladkdriin.

Lidkidri paransi hinet muutamassa tunnissa. Lidkiri selitti
lisgkasi, ettd goﬁorrea saattas tarttua Herttaan uudestaan~
kin. Hén selitti mySs, millé +avoin témén taudin vol valt-

Gonorrea tarttun sukupuoliyhdyn-

td8. Mutta Hertta unohti kaiken. Ja pian hén sairastuikin
uudestaan, koska oli ryhtynyt sukupuolisuhteisiin erddn

toisen gonorreas sairastavan miehen kanssa,

— N A i R S BN O B B BN AN AR N A W W O B W N ... L L E R L NN REY RN

Detta dr Hertta. Hertta har ej-syfilis. Men hon har én
annan sjukdom. Den kallaé 1 allminhet dréppel. Sjuk-
domens andra namn #r gonorré. Hertta fick sjukdomen av
en man. Gonorré smittar genom knsumgénge, om den andra
parten har gonorré. Hertte gick t111 en klinik. Likaren

- férklarade vidare, att Hertta kan f3 gonorrésmittan pi
nytt. Han forklarade Hven hur sjukdomen kan undvikas.’
Men Hertta gldmde allt. Snart insjuknade hon pé nytt;ty
hon hade varit i kénsumginge med en annan man som hade
gonorré.
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Témé on Paavo. Erééinid pH#ivind Paavo momasi saareensa
gonorrean. Hidn osti apteekista jotakin lﬁﬁkettﬁ. Paayo
haaskasi paljonkin rahas lddkkeisiin, mutts ei paran-
tumit. LA4kdri olisi parantamit hinet muutamassa tun-
nissa, Miksi Paavo ei mennyt lddkiriin? Hédn oliai voi-

nut saada h01don ilmaiseksi.

— i ey ———

e e - T
o e e T

Detta #r Paul. En dag upptéckte Paul att han fatt
gonorré. Han kipte pd apoteket ndgonslags medicin. Paul
‘sléeade mycket pengar pd medicin, men blev a]) bidttre.
Lékaren hade bhotat ‘hdnom p4 nigra timmar. Varfor gick
Paul ej tiil.lﬁk&re? ﬂhn hade kunnat erhilla bqhandﬂ
lingen gratis. '
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Kaikki pitiviit hinesti. Pojat ihai-

. Jlevat hiéntd. He kunnioittavat hinté.

Hilkka osas elBE siivosti. Hilkkaan
;j-a..,,eivﬁt sukupuolitaudit tartu.

Detta 4r Hilkka. Hon 4r en Wpa flicka,
Gossarna beundra henne. De higakta

" henne. Hilkka kan leva ordentligt. Hon
blir ej besmittad av kiénssjukdomar.
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KLINIKKA

Kom alltid ihdg:

Der ar klokt atl leva ordentligt
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Syfiliksen alluoireet: haaveums, ihottumat ym. voivat
- Wiivitd holdottakin tai jh#di mmomeematta, mtta tsatd
. oi" parane. Sydimen ja eivojen vioittumat tulevat esil-
le vasta monien vaosien kmluttua. Ja hidistd tautd
tarttuu lapseen jo raskauden aikana - lapsi usein luc-
lee tai vioittuu vaikesstl., Tauti veidaan oscittasa ve-
rikokeella., = On liikkeit&, Jollla se paranee.

Gonorrearn seurauksia on mm, hedelmitidmyye. Sen &i-
heuttajaa voi l1H8kdri belposti osoittaa je& nykyiein
hoito kestli vain vuorokauden.

Virkalibkiri hoitas sukupuolitauteja maksutta.

Sukapuolitauteja koskeviin kirjeellisiin kyeelyihin
vastaa Sukupuolitautien Vastustamisyhdistye (H:id,
Rumalistonk. 1.B.33).

LT T R T T T X T X RN DO B R B N 0 N B 0 N N - i e e wt S Fe W BN MR MR LR E A X K N ]

rekta:
De forsta syfilissymptomen: sirbildning, vtslag mm.
kunna férovinne dven utan vdrd ellar bli obeaktade,
mens ajukdomen finnes kver. De rubbningar %jukdomen

- &stadkommit i hjArnan och nerverna framtridda férsi
efter &ratsl, Barnet far sjukdomen av sin mor redan
under graviditetatiden - det dor ofta eller fAr svéra
defekter. Sjukdomen kan konstateras medelst blodprov.
Den kan botas med lidkemedel,

Gonorré firorsakar bl.a., sterilitet. Less firorsaksre
kar ldkaren 18tt pidvise och mumera gir den ati bota
pd ett dygn,

TJénstelikaren behandlar xzdnasjukdomarns sratis.

P& ekriftliges frigor betriffande kinssjukdomer svarar
Foreningen fér Konss)ukdomarnas Bekidmpande (H:fors,
Hoummelg. 1.B.33),
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Lehtisen laatimt
Sulupuolitantien Vastustamisyhdistys r.y.

Broshyren har utgivits av

e —— m——— e
g —

"_goreningen f8r Icanss:jukdomarnas Bekﬁmpande r.f.

R

et "
7 Tichinki 1949 Y OFFSET Oy:n aiza'viza,
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iseases in Finland.
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Tilastoja sukupuol. iudeista Suomessa.
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Tauiie 1.
Imoitettuja Lues recens ja

Table 1.
Reported Cases of Early

cphilis  and  Gonorrhea

1023 56 per 1000 of Popu-
lation.
Tauln 2.
Hmoitettujen lLues recens

ja  Gonorhea  tapausten

midri vuosittain 1923 500
Takle 2.

Number of Reported Cases

of Barly Syphilis and Go-

norrhea 1023 5.

Taulu 3.
1lm. Lues recens tapau
naisilla ja  michilli 9/
nais- ja miespuolisesta v
estistil. 19380,

Table 3.
Reported Make and Female
Cases of Farly Syph. per
1000 of Male and Female

Population.

Tawlu 4.

1im.  Gonorhea tapauksia

naisilla ja miehilla "/,

miespuolisesta vi-
i 194850,

Table 4.
Reported Male and Female
Cases of Farly Syph. per
1000 of Male and Female

Population.

Taulu 5.
Todettuja T.ues congenita

tapauksia 1943—50.

Table 5.
Reported Cases of Congeni-
tal Syphilis 1943-—30.

Wi o ' '

Incidence of Venereal

B 65 90 95 00 .03 -0 <15 -20 -25 30 -35 -40 -45 50

oo

120
!

N 100
30 3 31 A3 M 36 36 37 28 39 43 A1 42 43 A4 A3 A6 47 4B 49 50

r

35 36 27

38 39 40 -4 82 43 4% 45 46 47 -48 -43 -50

Taulu 6.
Lucs congenita. Alle 1 v.
i kuolleet

i vuosittain
Owissa syntyneistda 1936
. e L I
Table 6.

Syphilis Infant Mortality
Rate per 1000 Live Births
1936-—14.

Taulu 7.
Syfiliksen vuoksi sairaala-
hoitoon otetut °/gssa vi-

estostii 1R79—-1918.

Tuble 7.
Svphilities Hospitalized per
1000 of Population 1879

e LR

Tanhe 8.
Syfiliksen aiheuttaman
mielisairanden vuoksi ensi
kertaa sairaalahoitoon ote-

tut 1930--44,

Table &,
Cases of Neurosyphilis Hos-
pitalized for the First Time
per 10u0  of Population
1930-—44.

Taulu 9.
Ilmoitettuja Ulcus molle
tapauksia 1923--50.
Table 9.
Reported Cases of
Chancroid 1923—350.

Taulu 10,
Lymphogranuloma  ingui-
nale. llmoitetut tapaukset

1935—50.

Tuble 10.

Reported Cases of L_vmpho—ﬁr T

granuloma Venerum
1935—50.
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Syfilis fororsakar forandringar i blodet och
kan pivisas ndstan -samtidigt som siret upp-
stir. Fordndringarna i blodet forsvinner inte,

_ varfor sjukdomen alltid kan pdvisas genom
bledprov. Om blodprovet ir negativi, behover
man inte oroa sig for sjukdomen. Blodprov
kan tagas av varje likare.

DROPPEL ér en konssjukdom, som foror-
sakas av bakterier, som lever pa kiénsorga-
nens slemhinna. Sjukdomen smittar genom kénsum-
ginge. Négra dagar efter det man blivit besmittad, uppstir
sveda i kOnsorganen och nistan samtidigt avsondrar slem-
hinnorna war, som yttrar sig i flvtning t.ex. frin urinrbret.
Hos min #&r symptomen for det mesta tydliga, men hos
kvinnor déremot ofta obetydliga. Sjukdomen kan obemirkt
utbreda sig och &tfoljes dd av ledsamma sviter. Ifall sjuk-
domen ej hchandlas, kan den firorsaka lingvariga in-
flammationer t.ex. i kvinnans #ggstockar, och den kan for-
orsaka ofruktsamhet sdvdl hos min som kvinnor. De bak-
terier, som fororsakar drbppel, tringer sig i allmiinhet inte
genom slemhinnan, ej heller dstadkommer sjukdomen forind-
ringar i dvriga organ.

Dioppel kan snabbt botas.

Igcl-nicilliuhehandiing; forgir dréppelbakterierna forvinansvirt
hastigt och har hiérigenom viscntligt underlittat likarens
arbete. Endast en likare kan med siikerhet igenkinna deuna
sjukdom och behandla den.

Aven behandlingen av droppel ar kostnadsfri.

Men Lonssjuldomarna dr tngalunda de enda
ledsamma foljderne av etl ittsinnige kons-
wmgdange. En ung minnisla kan fivlora sin
sjalvaktning, hon formdr ej uppritthilla de
ideal, som hon har skapat sig i sitt hem, i
sitn skola eller i skriftskolun. Gér ditt lLiv
mnchdllsrilet, intressera dig for allt, som ér
gott, studera och roa dig pd elt rdtt sdtt. . .
‘Detta ar det bista sdttel att undvika ddligt VZ lz I‘a r
sallskap och daligoa sederv. Eit sddant v - - W
[oljes av sdvdl andliy som wmatericll vil-

- 2]
signelse. d 1010)
e Helsingfors 1049, Statsradets tryckeri pa Zl??g 0}}1" ,l A

FORENINGEN FOR KONSSJUKDOMARNAS K - j
BEKAMPANDE, — MEDICINALSTYRELSEN. / /e orente /ol i 4/ A ,]
D fleer e « € g ne

~ ——
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" Ungdome., bar numera myeket stérre frihet TILLFALLIGA FORb.NDEL- SYFILIS
in Girat, Var fids unedom far sjalv viilja SER IO i ENSKAPET . . .
ot Jhgdont dar sjaiv valje SER I ORE AKTE N £ , {forekommer i alla linder. Upphovet tili
sitt sillskap och sina intressen, den gver- ATENTYRAR VAR LIVSLYCK A ey - ; A
! ‘ B s ; S L A denna  sjukdom #dr en korkskruvformad
vakas inte mera paosamma sitt som tidigare OCHVARSJALVAKTNING.. R dren e S oS -
cenerationet ) Dii liter ett av sina ideal forfalla, for mikro-organism, en s. k. spiroket, som dr
| ‘)‘( l;)-”)z;'zlmlqamefi digt tilltron ill sin firmaga nira besliktad med bakterierna och kan
. (;f[ ] onl ! ];aét i dg de (.)'ML-('G Sidlvdis ci')ﬁaz overforas frdn en person till en annan. Den
o - . ;’ N .]m. a’_g_ Ly ',"7 ‘)Ch me s:ﬂ] ‘ Tz:él f('iZ]Zi a dr farlig ej endast for dig sjilv, utan dven
MEN ungdomen har diven ansvar fir sin ,’.‘.'f; .(”d Llll)" 'Of’llf““ it hlétc.r - oli;}‘a {6r din tillkommande maka (make), emedan
Jramtid - storre ansvar din forut. Bhuea j'(l” yonae SGI'A 7728(_ O.’..l o gk e enda. den lever i organismen i dratal. En viintande
den h':n' stora nm,]lug‘l]e_iyl' ;lltqllf\'?ckla sig i stag (“ viEa I“te sja St;gz 1 { i)d € ,e, 2 “ moder, som hider av syfilis, nedsmittar sitt
eod rikining, kan den dven pa mangahanda IZ?CI‘H(H{ et; I]‘I(l »)1;;:1?3 iir) yzgtqs]{ié deog';l/:;rli'tgqu barn redan fire fodseln.
]\‘“l Fiir ”‘”“\1;‘)‘ sll}l.\ I”;:’]th:h.‘ toll... dlﬁnl(‘ .d ?tt . I . Denna sjukdom smittar i allmanhet endast genom
RN l" (A eh Kall lata s1e terviatia 1 slo- . . v . konsumgiinge, da spiroketen triinger genom slemhinnorna in
hli och forsumma sin 111\'(‘(‘1{“1111’. Sil\il stu- K.‘Onss']ukdoma'rl‘la' ar SJuk‘.iOI.nar' .s.om i kroppen. Nigon ging kan Hven sjukdomen smitta genom
- PR ST .. nistan uteslutande smittar gemom intimt kons- _. R o .
Jdier och I\'""I’]’N"\'“mf-'.‘i”’- [ d“hﬂ sillskap 4nce. De ir mycket allvarsa a sjuk- en kyss eller via ett dryckeskir]l, som den sjuke anvint. DA
Jan den forvarva sie didiea seder. t l'{' umgang y Yikarbe- 2—8 veckor forflutit sedan man blivit besmittad, uppstir
N arva sie dalre: . toex. domar, som endast kan botas genom lakarbe 5 det stille. dir spiroketen tei 3 lemhi ¢
<hruk av tobak och alkohol. Det hiinder handling. Obehandlade kan de férorsaka lyten By Sl G spiroleten tringl genom slemhimnan, et
'”AI.'\\. ot i A o . g litet sér, i allminhet endasy 1 em i genomsnitt, men ibland
i v Bt att unedomen elinmner savil «in for hela livet. kan siret vara s obetydligt, att man inte ubserverar det.
sjilshen ‘l!\'i‘(‘](]lllf;‘ SON S :l]l(l]l;{':] behov., . _ N K Om négon vecka ldkes sfret, men samtidigt sprider sig
I n e n N \)Ill. nar r en l.()nas ul.‘dom wtan spireketerna 1 organismen och pabirjar sitt forstorelseverk.
- cyet forvallande. Ett sikert 0(‘74 — mdrk vl Tfall den sjuke icke blir behandlad, uppstir om nigon vecka
_ B . . - . tt und- pd huden ett karakteristiskt utslag och den sjuke har tq’lu
........ Ko S:lf_‘(’. Med slivre ./ rilel _fl)l(ﬁ)(’l' . det cnda sikra /‘? att/cz a Ha i peraturstegring och besviras av huvudvirk. Aven ldng\drlg,
. I"‘/"[ I‘“”‘"\ il 'l’)“’.'”' fir (.’ I””_" TR A (,” inflammation i svalget och heshet kan ibland tyda pd syfi-
slorre ansrar, bindelscr med teivelahtiga miin €H€' Fvin- lis. Ibland forstoras endast lymfkirtlarna och hdret faller
NOF ... att undvika kéinsumgdnge utom flickvis av. Ea svir omstindighet &r, att &ven dessa
""/..f{\”_\,]‘.”/,p/_ ]\' ONSS ) i Lhdomarna ar svmptom kunna vara ritt obetydliga, s& att den sjuke ej
= ) P f s ..} L . o - uppsoker likare. Detta dr Odesdigert, ty sjukdomen héller
NONSDRITFTENS (‘;\'(‘I‘I'IXS]((HH[(' H(_\'l'kﬂ ! ,).[ f o ].', ([ ave tt ,l’ ttsinni '(/{ 8¢ d s sig hiirefter dold och first flere Ar senare uppflammar den
Fornimuer den nutida minniskan redan viitt Lost i, helt oviintat pa nytt. Den forstdr di vir kropps #dlaste
o . .o e oy o R Sor hpped organ sdsom hjdrnan, hjdrtat och blodkiérlen ecller levgp
tidigt, 4‘I_I.1l] viinte har en god .mdh.; he 11“(1 VIKTIGA FAKTA o.5v. Di kan o] coe den bista mojliga behandling lifmee
Tk”l’f |"'”““}." Vi m".‘.' l.\:f‘:l” den “('h_ rika litt ) fornya de forstérda viivnaderna. i bista fall kan man £5r-
i pa villoviear, Konshivet och de 1 samman- I vart land forekommer tva olika slag av hindra sjukdomens vidare fortskridande.
hang ditvmed staende faktorerna mtresserar kinssjukdomar:  syfilis och dréppel eller
naturligtvis de unga, men vanligtvis ar det gonorrhé. Arligen torekommer i virt land SYFILIS KAN BOTAS. A

sit, att sadana typer” som skriivlar oeh si-
cer oanstindigheter, har de munsta kunska-
perna om kinslivet och dess allva

Kunskap gor tvetydigheter smaklésa.

¥

¢. 15,000 fall, vilket #r c. 4 ginger mera an
t.ex. i Sverige. Efter krigen har antalet fall
i hig erad tilltagit. Forut forekom dessa
sjukdomar niistan uteslutande i stiderna,
men numera ir de lika vanliga pa land%—
byreden.

Ju forr behandlingen péborjas, dess béttre resultat,
S4 snart behandlingen paborjas, forsvinner risken for
smitta, varfor sjukdomen icke behdver astadkommsa
avbrott i arbetet. Endast likaren igenkiuner me\‘L

“gikerhet sjukdomen och kan behandla den.

Behandlingen dr enligt lag kostnadsfri.

1
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VERIKOE ON OTETTAVA RASKAUDEN ALKAESSA,
" SEKA TOISTETTAVA SEN LOPPUPUOLELLA.

Syfilis voidaan aina parantaa iidisti, mutta hinen lapsensa terveyttd ei
voida aina ehdottomalla varmuudella turvata, ellei hoitoa aloiteta hyvissd
ajoissa ennen lapsen syntymaa.

Verikoe on siis otettava raskauden alkaessa, mutta se on mydskin tois-
tettava raskauden loppupuolella. Hoito on heti aloitettava.

Penisitliini on nopein ja varmin liike, Meillikin on penisilliinii
saatavissa raskaiden kuppatautisten itien hoitamiseksi. Hoito on ilmaista.

bhjoﬁhnuf Y :‘n 'ﬂ'kolfuf(!em

AITI.... Lastenapu (Uniceg)

Aiti — olet suuressa vastuussa lapsellesi ja koko yhteiskunnalle, Pieni
verimaird, joka kokeessa tarvitaan, ottaa harteiltasi suurimman osan vas-
tuusta.  Pyydd siis se ottamaan heti — parempi mydhdan — kuin liian
myS&hian,

N Saanko pojan vaiko tytén?

Ei taitavinkaan lagkiri voi vastata siihen, mutta syfiliksesta voidaan
lapsemme varmasti pelastaa,

aM;m ccmrome  ENSIMAINEN AIT|
254N DEISTA

, JOIsSsa ot

Sl SYFILIS (8 '
El S;%,_HOT%\N%TASAJ KESKOSEN - Jomdyuou - HAN ng ON
@ & TOINEN AIT ok ant %

Lo S Ny

¢ e 2 TUTKITTIN= HOIDETTIN-  JA ELI = O%ELL\SEN
7 AtALe A Caand s

SUKUPUOLITAUTIEN VASTUSTAMISYHDISTYS I!V - I.HKINWHAI)I.;ILIUS | S Y N T Y Y K o L A P s | s
} TERVEENA

{
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JOKAINEN AITI....

haluaa saada terveen lapsen ja hin tie-
taa, ettd sen vuoksi on hinen saatava
paras hoito jo raskauden aikana. Ja kun
lapsi on syntynyt, voi diti ylpeini niyt-
tdd lastansa, joka terveeni ja rakkau-
della hoidettuna hymyilee tyytyviiseni
koko uudelle suurelle maailmalle. Mutta

kaikki lapset eivit ole yhti onnellisia.

SYFILIS — SYNTYMATTOMAN LAPSEN
PAHIN VIHOLLINEN

Sadat lapset syntyvit maailmaan,
jossa heitd odottavat onnettomuus ja
karsimykset. Nami lapset ovat sai-
raita — he ovat iidiltidn saaneet
raskauden aikana kalvavan, tuhoavan
Jjopa tappavan sairauden, joka on piillyt
didin ruumiissa  nayttimittd  mitisn
ulkonaisia oireita. On tapahtunut sel-
laista, mitd diti ei ole osannut lainkaan
odottaa — lapsessa on syfilis — synty-
mattomien lasten pahin vihollinen.

Taliainen lapsi sairastaa synnyn-
naista syfilista eli kuppatautia. Usein
isd on tartuttanut taudin iitiin — hai-

nestd taasen lapsi saa tartunnan 5—6

raskauskuukauden aikana,

MITA SYFILIS ON?

Se on mikroskooppisen pienen kierteisen olion aiheuttama tauti. Se
tarttuu yleensd vain sukupuoliyhteydessa aiheuttaen usein aluksi pienen
haavauman tarttumiskohtaan, saattaa mychemmin aikaansaada kuumetta,
ihottumaa ja muitakin oireita, mutta voi my&s jiddi aivan huomaamatta.
Oireet haviavat muutaman kuukauden kuluessa, mutta tauti ei parane, vaan
piilee vuosikausia — jopa kymmenia.

Hoitamatonta kuppatautia — piilevaakin — sairastavan iidin synnytti-

mistd lapsista on tehty tilastoja. Tillainen on ollut tulos:

1 /2

L', lapsista kuoli ennen

'{, oli endi elossa
3 kk kuluttua.

1y 4&4/1"‘7 ,

1, lapsista kuoli alle
syntymii, 3 kk ikdisina,

Ve %‘.Az}‘ﬁd before oy p(é%tﬂz(wl.
MITA OIREITA ON LAPSESSA?

Eloon jianeitd on siis vain !/, ja namiakin usein ovat sairaita. Ne ke-
hittyvat hitaasti, usein vaivaa lapsia silmasairaudet, kuulo voi tulla huonoksi,
iholla on haavaumia, hampaissa ja luustossa on epimuodostumia. Ja miki
pahinta — henkinen kehitys viivistyy, jopa pysihtyykin. Joskus kehitys voi
olla normaalia kouluikddn asti, mutta nuoressa lapsessa on syfilis tehnyt jo

tuhojaan ja lopuksi oireet ilmenevat sitd pahempina.

AINOANKAAN LAPSEN EI
SAIRASTAA SYFILISTA

Terveet vanhemmat ovat paras vakuutus terveen lapsen saamisesta.

TARVITSE

Meilli on olemassa verikokeita, jotka osoittavat ovatko vanhemmat vapaita
taudista, Jokaisen didin on otettava raskauden alkuaikana tillainen koe —

neuvolassa se otetaan ilmaiseksi.
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t Kumpula Hospital, Helsinki.

Participants in the Symposium in the park ©

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 : CIA-RDP80-00926A004800050026-8



Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8 _

‘j_ ‘ K .
 ACTA DEBRMATO-VENEREOLOGICA
VOL. 31 SUPPLEMENTUM 24

TRANSACTIONS
OF THE

INTERNATIONAL SYMPOSIUM
ON THE STUDY OF SYPHILIS

HELD UNDER THE AUSPICES OF

THE STATE MEDICAL BOARD OF FINLAND

AND

THE WORLD HEALTH ORGANIZATION

HELSINKI, FINLAND, 4—10 SEPTEMBER, 1950

HELSINKI
MERCATORIN KIRJAPAINO

1951

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8



Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8

The collection and arfangemeﬁt of the
papers presented, and the roundtable discussions held at the
International Sympositm for the Study of Syphilis,
Helsinlki, has been carried out by:
Tauno Putkonen, M.D., M.P.H. and
Frank Reynolds, M.D., M.P.H.
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FOREWORD

The year 1950 offered the first real opportunity for taking stock of methods
used to overcome the health emergencies inheritcd from the second world war.
Particularly was this true in the field of venereal disease control in Europe. Here,
the resolute pursuit of large scale campaigns by National Health Administrations
limited opportunities for an exchange of ideas and experiences which would have
been a feature of more normal times.

The World Heallh Organization has shared in the tight against syphilis in a

‘varicty of ways in Europe since the end of the war. It now co~sponsors with the

Governments of Finland and France consecutive symposia on some aspects of
the modern control of syphilis. At these {wo symposia the experts of at least 16
countries representing the traditional European schools met in round table
discussion with their colleagues from the United States of America.

Itis always something of an undertaking to attempt reproduction in a readable
form of the lively and informal discussions which form an integral part of symposia,
and, Indeed, represent its true value. The authors of the publication on the Inter-
national Symposium on the Study of Syphilis in Helsinki are to be congratulated
on having completed this difficult task. It is hoped that, by assisting in this
publication, the European Office of the World Health Organization will have
furthered in some way the exchange of ideas and experience amongst venereal
disease experts in other parts of the world.

Norman D. Begg, MD. D.P.H.
Chief, Special Office for FEurope
World Health Organization
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INTRODUCTION

It has been recognized for some time that a different outlook has governed
syphilotherapy and serodiagnosis in syphilis in different parts of the world. The
uneven production, distribution and availability of penicillin preparations and
cardiolipin antigens, with resulting rapid accumulation of scientific data in some
countries, while experience is being gained more slowly in others, is only part of
the overall picture. A more direct contact between outstanding experts with
varied experience in syphilis control would make for a more fruitful exchange
of technical information.

To this end the World Health Organization took the initiative to encourage
round-table discussions on syphilis in Europe in 1950, resulting in the International
Symposia on the Study of Syphilis in Helsinki and Paris, so well organized by
the Finnish and French Health Administrations. In this work, Frank
Reynolds, M.D., M.P.H. of the Venereal-disease and Treponematoses Section.
of WHO Headquarters, and Alain Spillmann MD. WHO Regional
Adviser for Europe, acted as liaison officers with the respective health
administrations. _

The transactions of the Helsinki symposium are published in English in the
present supplement of the Acta Dermate-Venereologica Scandinavica and those
of the Paris symposium in Prophylaxie Antivénérienne. '

Thovystein Guthe, M.D.,, M.P.M.,
Chief, Venereal-discase and
Treponematoses Section

World Health Organization
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PARTICIPANTS IN THE SYMPOSiTUM

MAIN SPEAKERS

Dr. P. Mgller, Senior Associate, University Venereal Disease Clinic, National Hospital,
Copenhagen, Denmark.

Dr. T. Putkonen, -ChieI, Kumpula State Hospital for Venereal Diseases, Helsinli,
Finland. ] '

Dr. T. Vogelsang, Professor of Bacteriology, Gade’s Institute, Bergen, Norway.

Dr. E. Hollstrom, Assistant Professor in Dermatology and Venereology, Karolinska
sjukhuset, Stockholm, Sweden. :
Dr. B. Dattner, Associate Professor, New York University and Special Consultant, Rapid

Treatment Centre, Bellevue Hospital, New York City, N.Y., USA.

Dr. N. Ingraham, Assistant Professor of Dermatology and Syphilology, School of Medicine
and Graduate School of Medicine, Associate Director Institute for the Study of Venercal
Diseases, Chief, Division of Venereal-Disease Control, Department of Public Health, Phila-
delphia, USA.

Dr. M. Panghorn, Senior Biochemist, Division of Laboratories and Research, New York
State Department of Health, Albany, N.Y., USA.

Dr. C. Rein, Associate Professor of Dermatology and Syphilology Post Graduate Medical
School, New York University — Bellevue Medical Centre, New York City, N.Y., USA.

DISCUSSIONS LEADERS AND PARTICIPANTS IN ROUND TABLE DISCUSSIONS
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Messages of Welcome

Professor Oskart Reinikainen, President, The Finnish Medical Board.

It is my pleasure and honour first to extend 2 welcome to our distinguished
guests who represent the Government of Finland. Their presence here is evidence
of the interest of the Finnish State in these meetings. It is further my pleasure
to extend a warm greeting of welcome to all of the delegates, particularly those
from foreign countries. _

We are grateful that this important meeting is being held in our country.
Syphilology has an important place in the public health programme of our country,
and in other countries as well. All physicians, especially those who are specialists
in this field, are fully aware of the disastrous consequences of syphilis.

‘We who have helped to organize this symposium have attempted to secure for
the various sections of the conference the foremost specialists in pediatrics, in
neurology and in serology.

Medicine is not a subject confined to the borders of any one country. It is truly
international, for disease knows no boundaries. Fortunately, this makes it possible
for the medica! achievements of each country to be added to the common good
of all humanity.

A small country like Finland profoundly appreciates the great value of an
international organization like the World Health Organization of the United
nations (WHO). To therepresentatives of WHO, I should like to extend our thanks
for the help we have gratefully received. "We wish sincerely that your work will
continue in ever growing strength. We have in Finland a national committee to
work with the WHO that has been set up with the consent of our Government
and Parliament. We believe we were the first country to do this, and that it is
an indication of the importance we attach to the work of WHO.

We are happy to see here representatives from all of the Scandinavian countries.
We understand each other well; we co-operate with one apother; we are, indeed,
brothers, ‘although Finland may be the youngest in the family.

We also wish to greet the representatives of the United States of America.
‘We are profoundly grateful for the effective ald that we have received from the
United States during the past years. It is merely the truth to state that those
of us who have lived through hardships never will forget the assistance we have

Declassified in Part - Sanitized Copy Approved for Release 2013 :
CIA-RDP80-00926A004800050026-8 102128




S T R ——

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8

14 s - r

reccived. We hope you will extend our thanks and greetings to the American
Public Health officials and tell them that the numerous bursaries and scholar-
ships which we have received for studies in America have made us very happy
indeed, for we have seen how well these studies have been organized and how
much good has been done for our medical and public health services as a result
of them. Especially is this the case in the field of venereal disease control.

I wish you all welcome once more.

Dr. Frank Reynolds,. Venereal-Disease Section, World Health Organization.

- It is with great pleasure that I extend to you all on behalf of the Director
General of the World Health Organization a sincere and heétrly welcome o this
sympsium. We hope you will enjoy the meetings and-profit from the discussions.

One of the-cornerstones of WHO policy is that nations advanced in technical
skills and rich in material resources should share these skills and these resources
with countries that are comparatively underdeveloped. For this reason our pre-
gramme for treponemal disease control in Europe is quite different from what
it is in the Near East or in South-East Asia. o :

In Europe we have sought to stimulate the interchange of ideas: and concepts
of venereal disease control by sponsoring symposia such as that being held here
today. We have thought it desirable also to stimulate a wider acquaintance with
‘certain of the newer techniques such as penicillin in therapy and cardiolipin/
lecithin antigens in diagnosis. In a few countries in Europe — Finland, Czeche-
slovakia and Yugoslavia — advisory services and supplies have been made avail-
able for national vencreal disease control campaigns, whereas in others, such as
Italy and Greece, the emphasis has been on suppression of infantile and con-
genital syphilis. : = ;

In the under-developed areas of the world, the WHO programme is based upon
the vast needs of many nallons, and upon the- essential similarity -among the
several diseases caused by the treponemata. ‘Whether or not one accepts the
unitarian concept of the treponematoses, the fact remains that these diseases
— syphilis, yaws and bejel — have more points of similarily than points of
difference. Of greatest practical importance is the fact that all of these diseases
now can be effectively attacked on a mass basis by the application of relatively
new techniques, :

It is not feasible here to discuss all the various projects with which WHO is
presently concerned. There is a venereal disease demonstration team in India;
yaws control projects on a mass basis in Indonesia, Haili and Thailund, and in
the near future there will be a bejel control campaign in Iraq. Activities in
Afghanistan and the Dominican Republic are scheduled to start during 1950,
and next year programmes may be developed for Ceylon, Malaya, Burma and
the Philippine Islands. Few of these projects depend entirely upon the regular
WHO budget. Most of them are joint WHO/UNICEF enterprises, with WHO
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.éhp'lolying the technical advisory services and UNICEF the supplies and equip-
ment. T I P S R I

In the field of éerddié‘gnosis, there are severél'imlio'r‘tént aclivities. First,
information is being collected regarding which of the many serologic tests have
gained widest acceptance throughout the world. Second, an exchange of serum
specimens has been arranged among several outstanding laboratories in Copen-
hagen, Paris, London and New York. Third, plans are progressing for the
projected International Serologic Conference which may take place in 1952 or 1933.

The principles upon which this overall International Treponematosis Disease
Control Programme are’ based are those recommended by the WHO Expert
Committee on Venereal Infections and Treponematoscs.

In all these activities WHO looks particularly to the Scandinavian countries,
including Finland, for advice, leadership ‘and inspiration. It is a tacit recognition
of the leadership of the Scandinavian countries in the control of venereal diseases.

In this symposium we seek an interchange of ideas, regarding several of the
most important phases of syphilology: early syphilis, prenatal and congenital
syphilis, serology and neurosyphilis.-We sincerely hope that all present will join
actively in the discussions. ' : -

In closing, I should like to express our gratitude to the State Medical Board
of Finland, to the WHO Committee for Finland, to the Association for Com-
bating Vencreal Discases in Finland and to the Finnish Dermatological Society
for their splendid cc-operation in organising this symposium. Many persons
have assisted with the details and their help is sincerely appreciated.
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Section I: Early Syphilis

Chairman Tauno Putkonen

Problems in the Therapy of Early Syphilis

By

Charles R. Rein, M.D.
With the collaboration of Evan W. Thomas, M.D. and Delmas K. Kitchen, M.D.
New York, N. Y.

There has been a marked reduction in the incidence of reported early syphilis
in the United States. Physicians and clinics are noting a great decrease in the
nunber of new cases reporting for diagnosis and treatment. In a recent article,
Howell (1) gives Chicago as an example for cases that have dropped from 200
to 10 per week. This marked reduction is probably due to 1wo main factors; the
introduction of penicillin therapy and the subsequent development of adequate
and effective ambulatory schedules that can be easily employed by physicians.

Since the future of the control and ultimate eradication of syphilis lies in the
hands of the physician, it is necessary that he be acquainted with, and keep abreast
of the recent clinical and laboratory investigations in this field. Syphilis seminars,
such as this one, under the auspices of the World Health Organization, play a
very important role. They are of great value, in that they allow for informal dis-
cussions and exchange of ideas relating to the problems in the treatment of early
syphilis. The results of these discussions can then be disseminated to the various
teaching institutions and treatment centres throughout the world.

A voluminous amount of data on the efficacy of penicillin therapy in early
syphilis has been recorded since the first report in 1943 by Mahone y (2).
At that time, however, there was no definite knowledge regarding the total
dosage of penicillin required for the satisfactory treatment of early syphilis. As with
many new therapeutic agents, some of the earlier reports appeared inconclusive and
were interpreted as unsatisfactory. As a result of some of these early studies,
there are physicians who still believe that penicillin alone is unsatisfactory for
the treatment of early syphilis and should either not be used at all or only when
combined with arsenic and hismuth. Why did some of the earlier reports state
penicillin to be unsatisfactory in the treatment of syphilis? Where were the errors
in the interpretation of results? It is believed that the following discussion may
explain some of these discrepancies.
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Inadequate dosage

During the last World War, penicillin was urgently needed for many diseases
and conditions other than syphilis. In fact, the effectiveness in the treatment of
syphilis was unknown until its importance as a life-saving factor in curing other
diseases and infections following battle injuries was established. Since supplies
of penicillin were limited, very little could be allotted for the treatment of syphilis.
As a result, schedules were employed utilizing a total dosage of as little as 600,000
units of aqueous penicillin. It was rapidly learned, that although all palients with
early syphilis who received this relatively small amount of penicillin were rapidly
rendered non-infectious, the relapse and failure rates were exceedingly high. Some
physicians were unduly influenced by these unsatisfactory results. It is now an
accepted fact by most investigators that there is a minimal total dosage of penicillin
that must be administered if one is to obtain satisfactory results. Amounts below
this minimal total dosage will result in increasingly high failure rates.

Inadequate duration of therapy

Although Mahoney and his associates (3) treated their original patients
over a period of seven and a half days, some investigators felt that a more rapid
method of therapy was necessary and possible. Some schedules were introduced
wherein the treatment was administered in a period of three days or less, and again
a high percentage of treatment failures followed. It has been subsequently shown
that the time-dosage relationship (4) is most important and that there is a minimal
time during which penicillin must be administered to be effective. Keeping the total
dosage constant, the longer the period taken to administer the penicillin (within
certain limits) the more effective was the therapy. The likelihood of curing at
least 909, of all patients with early syphilis with any penicillin preparation which
will maintain a serumn concentration above 0.03 units per cc for a period of 72 to 96
hours, has been suggested by Mah oney (5) on the basis of analysis of the data
of his group since the beginning of his early schedules, Unless the duration of
therapy is adequate, there will be a relatively high incidence of failures. E a gle (6)
has found that the Treponema pallidum is the most sensitive of all the many
different pathogenic bacteria which he has studied, and that low concentrations
of penicillin are profoundly lethal. The killing time, however, is longer for Trepo-
nema pallidum than for other pathogens investigated, indicating again the neces-
sity of maintaining adequate levels of penicillin in the serum and tissues at the
site of infection for a sufficient period of time.

Inadequate knowledge of the chemistry of penicillin

Early in the development of penicillin products, little was known about the
chemistry of the various chemical structures of this antibiotic. From June of 1943
until the preparation of the various pure fractions of penicillin, there have. been

2
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many reports on the use of commercial amorphous calcium penicillin in the treal-
ment of early syphilis. When new techniques were developed for the production of
penicillin on a large commercial scale, the chemical character of the antibiotic
began to vary. There were variations in the components (penicillin G, F, X,
and K) in different commercial lots. With the changes of these constituent parts,
there may have been vériations in the efficacy of this antibiotic in the treatment,
of early syphilis. From the end of 1944 to May 1946 the penicillin  which was
available consisted chiefly of penicillin K. It was reported (7) that penicillin K,
unlike penicillin G, was rapidly destroyed or inactivated in the body, and thus
was relatively ineffective against 1he Treponema pallidum. It is quite possible, .
therefore, that the use of penicillin K during this period might have been respon-
sible for the reported failures in syphilo-therapy. As the situation was cor-
rected and the newer preparations comsisted predominately of penicillin G, im-
proved therapeutic results were reported. When the total dosage was raised to
2.4 million units, and the penicillin preparations improved, the perceniage of
satisfactory results was markedly increased (8, 9, 10, 11).

Inadequate interpretation of serologic response

Although physicians were satisfied with the rapid disappearance time of
Treponemata from the early lesions of syphilis and the prompt healing of cutaneous
manifestations, they were disappointed by the slow serolcgic response. This lag in
serologic reversal caused fallacious pessimism ameng those who locked for a more
rapid reversal of positive serologic tests for syphilis. It has been shown that months
and even years may elapse following successful therapy before serolegic tests
on all patients treated for early syphilis ultimately become negative. In fact, in
old latent syphilis, or in late congenital syphilis, it is only on infrequent oceasions
that there is reversal to sero-negativity within five years after treatment. As I
have pointed out in a previous publication, (12) there are a number of factors
that may determine the serologic response to penicillin therapy: (a) stage of the
disease, (b) serologic titer prior to the institution of therapy, (c) sensitivity of the
serologic tests employed, (d) amount, type and duration of therapy, () patient’s
individual immunologicresponse. These points will be discussed in detail in another
report dealing with problems in the serodiagnosis of syphilis.

When one realizes that the serologic response in high titered early syphilis
may be slow; that the serologic reversal in old latent syphilis is not to be expected;
and that the persistence of positive serologic tests for syphilis does not necessarily
indicate the persistence of infection, it will then be possible to appraise more
accurately and intelligently the results of penicillin therapy for syphilis. Further-
more, unless quantitative serologic tests are performed at rather frequent and
regular intervals on patients with high titered reactions, it may not be possible to -
determine whether there is a satisfactory trend following therapy.
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Inadequate clinical evaluation

It is true that many investigators are discouraged with. penicillin therapy
because they are of the opinion that the so-called relapse or failure rate is excessive.
Unfortunately, it is often quite difficult or impossible to differentiate between
relapse and reinfection. Since syphilis may be ¢cured» in a relatively short period of
time, it is possible for patients to be reinfected by subsequent exposure. In fact,
an individual may even be reinfected with his original spirochetes which were
deposited in his sexual contact soon after his first infection. There is no question but
that such instances of «ping-pong» syphilis are a much more frequent occurrence
than hitherto appreciated. Whether or not an adequately treated patient with early
syphilis will develop a new chancre at the site of inoculation will depend on the
extent of immunity he has developed from his original infection. The degree of
immunity is greatly dependent upon the duration of the original infection and it
may vary in degree with the size of the original inoculum. From all available evi-
dence from animal experimentation it appears that the extent of immunity in
syphilis may be classified roughly into three phases provided the dosage of the
challenge inoculum is maintained constant. The first phase of immunity is
manifested by the resistence to development of a new primary lesion at the

recognized in humans using the present routine method of study.

In 479, of these animals, complete immunity was observed.
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reinoculation site, associated, however, with the increase of Wasserman-Lype
antibodies and positive lymph node transfers. Thus Chesney and Kemp (13)
found. that rabbits treated for from 41 fo 68 days after am initial infection and
reinoculated ‘with virulent treponemes developed asymptomatic reinfection, as
‘manifested by an increase in serologic titer and the development of spirochete posi-
tive lymph nodes, in the absence of a new primary lesion at the injection site. This
first phase of partial immunity could conceivably be detected in humans treated
for a syphilitic infection who subsequently developed arisein serologic titer with
no other clinical evidence of the disease, following exposure to infcctious syphilis.

Magnusen and Rosenau (14) demonstrated that a further increase in
the duration of the original infection in rabbits resulted in still greater protection.
This degree of immunity may be classified as the second phase. In animals treated
from 12 to 24 weeks following an initial syphilitic infection, reinoculation resulted in
an asymptomatic reinfection which was manifested solely by positive lymph node
transfers, unaccompanicd by a rise in serologic titer. Unfortunately, such a pheno-
mena of asymptomatic reinfection, without a rise in serologic titer could not be

There is also a third phase of immunity in which rabbits will fail to develop
new primary lesions, manifest no rise in serologic titer and lymph nodes remain
noninfectious on transfer. This type of complete resistance has been demonstra-
tedby Arnold, Mahoney, and Cutler (15) in rabbits with early latent
syphilis of eight months durafion who were then adequately treated with penicillin
and challenged 10 days later with an homologous strain of Treponema pallidum.
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It may be possible, therefore, that certain patients with early syphilis rﬁagf
develop no immunity or only a partial immunity if therapy is administered very
early in their original infection. Such individuals, might, therefore, develop a new
chancre (a clinical reinfection) or an asymptomatic reinfection depending upon the
degree of immunity they develop as a result of their original infection and to the
size of the inoculum on re-exposure. If the only evidence of a reinfection is a rise in
serologic titer, it would be almost impossible with our present methods to distinguish
this from a serologic relapse. Therefore, the development of new early lesions, or
the increase in serologic titer without the appearance of a chancre oceurring in
patients who had received adequate treatment for a previous infection, does not
necessarily indicate a treatment failure. Furthermore, when such reinfections are
classified as failures, there is a false reduction in the cure rate.

When physicians realize that the five factors described as «inadequaciesy operate
in opposition to a favourable evaluation of penicillin therapy, they will undoubt-
edly appreciate that this antibiotic is by far the best single agent for the treatment
of syphilis. '

Development of absorption delaying penicillin preparations

The inconvenience and expense entailed originally in the frequent injections
(every iwo to three hours day and night) of aqueous penicillin stimulated many
investigators to discover and design superior repository forms, which would
maintain penicillin serum concentrations over longer periods of time. These studies
were directed along the following lines:

1. Development of Methods to Alter the Rate of Excrelion of Penicillin

It was observed that patients with certain types of nephropathy maintained
serum concentrations following injections for longer periods of time than indivi-
duals with normal kidney functions. Later, certain compounds were developed to
retard the urinary excretion of penicillin without the altering of desirable func-
tions and of these, caronamide has received the most attention.

2. Development of Insoluble Salts of Penicillin

Insoluble penicillin salts and derivatives have been prepared, but unfortun-
ately, many were considered either too toxic or too irritating. The procaine salt of
penicillin G however, is less soluble in tissue fluids than the sodium and potassium
salts. It is non-toxic and will maintain serum concentrations following injections
much longer than the soluble salts (16).

3. Development of Absorption Delaying Methods

Early attempts to delay absorption were made by applying an ice-pack to, or a
tourniquet below the site of injection. Both proved impracticable as were combina-
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tions of penicillin with vaso-constrictors. The most important early advance was that
of Romansky (17) who employed calcium penicillin in an absorption delaying
menstrum of 4.8 per cent beeswax in peanut oil. More recently, investigations
have been directed towards the use of water repellent agents such as the aluminum
salts of stearic acid (18). These investigators at Bristol Laboratories described a
combination containing procaine penicillin (small particle size) in peanut oil jelled
with 29, aluminum monostearate. Their animal evaluation disclosed that the serum
concentration of penicillin was maintained much longer with this product than
with a comparable amount of penicillin in peanut oil and beeswax or any of the
other products studied. A single injection (16) of one cubic centimeter (300,000
units) maintained a serum concentration of penicillin above 0.03 units per cubiccenti-
meter for 96 hours in approximately 90% of the 173 patients studied. In a subse-
quent report Kitchen and his associates (19) were able to show that the daily
injection of 1 cubic centimeter (300,000 units) daily for 15 days resulted in a pro-
gressive serum accumulation of penicillin. This began with a serum concentration
of 0.1 unit per cubic centimeter, 24 hours following the first injection, attaining
an average of about 0.4 unit per cubic centimeter by the eighth day, and main-
taining this same high level thereafter. A similar phenomenon resulted from the
injection of the same amount of penicillin at 48 hour intervals, but the accumu-
lation rate was slower and the serum concentration level lower at the end of the
eighth day, being approximately 0.2 units per cubic centimeter. In the same pub-
lication we also reported serum concentrations of penicillin following the single
injection of this penicillin preparation as follows:

Schedule 1. 1.2 million units (4 cubic centimeters) one depot.

Schedule 2. 2.4 million units (8 cubi¢ centimeters) one depot.

Schedule 3. 2.4 million units (4 cubic¢ centimeters) in each of two depots.

Schedule number 1 produced a peak level of approximately 0.5 units per cubic
centimeter in one hour and remained above 0.03 units per cubic centimeter for 6 -
to & days. Schedules 2 and 3 produced serum levels of approximately identical
magnitude. The one hour peak concentration for these was approximately 1 unit
per cubic centimeter. A gradual decline in the level which fell below 0.03 units per
cubic centimeter occurred in about 8 to 10 days in most patients. With this infor-
mation, our group at New York University-Bellevue Medical Centre (20) initiated
four schedules of treatment for early syphilis.

The ultimate objective in the treatment of syphilis from the public health
standpoint is to effect eradication of this disease. This will eventually be accomp-
lished by methods which will actually «ures or render non-infectious patients
in the early stages, We were, therefore, concerned in our work and in this study,
with early syphilis and have chosen subjects in the primary and secondary stages
of the disease for this evaluation. This report is not concerned with speculations
as to the therapeutic management and outcome of patients with old syphilis,
where irreversable, anatomical or serologic changes may have occurred. These
studies were started in May of 1948, Since they were the first patients to be treated
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on single injection schedules with the new penicillin preparations, and since we did
not wish the possibility of a high failure and relapse rate, we did not administer less
than a single injection of 1.2 million units in any schedule. Simultaneously with the
treatment schedules, sera were assayed for the concentration of penicillin produced
and maintained by the injections of these varying amounts of this product. The
four treatment schedules were as follows:

Schedule 1. A single injection of 4 ces (1.2 million units).

Schedule 2. A single injection of 8 ccs (2.4 million units).

Schedule 3. A single injection of 4 ccs once a week for two weeks (2.4 million

units). '

Schedule 4. A single injection of 4 ccs once a week for four weeks (4.8 million

units). ' ‘

At this time, I shall only report on the results obtained in those patients
whe received single injections of 4 or 8 ccs of procaine penicillin in oil and alumi-
num monostearate (schedules 1 and 2).* Since there was no appreciable difference
noted in the results obtained with these single injection schedules they will be
considered as one group. Onehundredandone had been followed for from 6 to 20
months at the time of this report (August 1950). When last examined, (see Table I)

Table L. “Treatment of Early Syphilis with One Injection of 1.2 or 2.4 Million Unils of Procaine
' Penicillin in Oil and Aluminum Monostearate (Rein et al)

Serologie Cure ~ .............._... .. 81 (80.2 per cent)
Serologic Improvement .............. 11 (10.9 per cent)
*Retreatment . ......... . . ....... ... 9 (8.9 per cent)
Total ... . ... 101

*4 reinfection

2 persistent high titered serologic reaction one year
following therapy

3 relapse or reinfection

81 (80.2 per cent) had negative serologic reactions with the complement fixation
and Kahn tests, 11 had shown reductions in serologic titers and 9 were retreated
for the following reasons: 4 were reinfected; 3 relapsed or were reinfected; 2had a
Kahn titer of more than 16 units one year following completion of therapy.

Although the data presented in this report are inadequate for valid conclusions
at this time, it appears that there is no advantage in weekly injections of pro-
caine penicillin G in oil and aluminum monostearate in the treatment of early
syphilis. _ .

The second study upon which we wish to report brictly is that of Love-
man, Buschmeyer, Zaug, and Fliegelman (21) carried out at
the University of Louisville. The same penicillin preparation was used in their

. *Grateful acknowledgement is made to Bristol Laboralories, Inc., Syracuse, N, Y. for
making this work possible by a grant-in-aid plus their product, Flo-Cillin «96,. '
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étﬁdy as in the study reported from the New York University-Bellevue Medical
Centre group. A total of 102 patients were selected for this study, of which 20
were in the seronegative primary stage, 29 were in the seropositive primary stage,
and 53 had secondary syphilis. Each patient was subjected to a clinical and sero-
logic examination prior to therapy, at weekly intervals while under treatment,
and at monthly intervals thereafter for one year. Spinal fluid examinations were
made from the 6 to 12 month following completion of therapy. Each patient
received one injection of 1 cc (300,000 units) of procaine penicillin G in oil and
aluminum monostearate once a week for 4 weeks (for a total of 1.2 million units).
These patients were followed for from 2 to 18 months. Of these there were 42
white and 58 coloured patients. Fifty were males and 52 were females.

It will be noted (see Table II) that 89.3 per cent had attained serologic cure

Table 11. Treatment of Early Syphilis with Four Weekly Injections of 800,000 Unils of Procaine
Penicillin in Oil and Aluminum Monostearate (Loveman et al)

Serologic Cure ... ieeie 82 (80.4 per cent)
Serologic Improvement _............. 7 (6.8 per cent)
*Retreatment ... ... ... ciaaaein 13 (12.7 per cent)
Total ..ot i 102

#2 reinfections
5 serologic relapse or asymptomatic reinfection
6 clinical relapse

or serologic improvement. In this study, 10.7 per cent were classified as failures,
of which 5 were serologic relapses or asymptomatic reinfections and 6 were clinical
relapses.

These results would seem to indicate that the results obtained at the New
York University-Bellevue Medical Centre with a single injection of 4 ccs were
somewhat better.

_ The third study is that of Wright, Nicholson and Arnold (22)
from the Venereal Disease Research Laboratory Staten Island, N.Y. They believed
that a single injection treatment of syphilis would be possible for the following
reasons:

1. A 72 hour treatment schedule (200,000) units of crystalline sodium G every
2 hours for 36 doses) gave excellent results as judged by more than 2 years of
observation. :

9. As little as 300,000 units of microerystalline procaine penicillin with 2%
aluminum monostearate would produce a detectable level of penicillin in the blood
for 72 hours in 979, of the patients tested.

The same type of penicillin preparation was used by this group as in the two
previous studies discussed in this report. They decided to use a single injection
of 300,000 units because other investigators were using single injections of larger
doses. Furthermore, they felt it would be worthwhile to ascertain whether the
low dosage would suffice, '
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This study was composed of 99 patients with early syphilis, who were Obser;e(i
from 1 to 16 months. At 9 months, a follow-up on 509, of the patients revealed
that 6 were retreated for serologic relapse and 5 for clinical relapse, with a cumu-
lative failure rate of 15.3 per cent (see Table III). It was of special interest, how-

Table IIT. Treafment of Early Syphilis with One Injection of 300,000 Uniis of Procaine
Penicillin in Oil and Aluminum Monostearate (Wright et al)

Serologic Cure .................... 65 (66.6 per cent)
Serologic Improvement ........... . .. 23 (23.2 per cent)
*Retreatment ......._.............. 11 (11.1 per cent)
Total ... . . ., 99

¥6 serologic relapse
5 clinical relapse

ever, that 669 had attained and maintained seronegativity. This is obviously
not an optimal schedule of treatment, In their series of 386 patients, who received
200,000 units of aqueous penicillin G every two hours for 36 doses, the cumulative
failure rate at the end of 9 months was only 1.1 per cent. Even after 2 years, the
cumulative retreatment rate was only 6.3 per cent and most of them were comn-
sidered to be reinfections. The investigators conclude, therefore, that:

«1. Maintenance of a detectable serum penieillin level for 72 hours is not a
guarantee of cure in early syphilis.

2. A single injection of 300,000 units of propenalate does not provide a suffi-
clently high cure rate in early syphilis to be used in this country».

The fourth and last report is that of Doctors Chargin, Sobel and
Rosenthal (23). This group had already reported on two other series of pati-
ents at the New York City Board of Health. The first series (24) of patients received
daily injections of 300,000 units of penicillin in peanut oil and beeswax for 16
days for a total of 4.8 million units. The second series (25) received similar injec-
Lions of the same type of penicillin preparation twice a week for a total of 8 weeks
for a similar total of 4.8 million units. The satisfactory results in these two series
were almost identical with a relapse rate of about 4%, In considering means of
improving the therapeutic results and, if possible, to reduce this relapse rate,
they instituted therapy in a third series of patients which had for the object, the
answer to the question: «does combined treatment with penicillin, marpharsen
and bismuth yield better results in earlysyphilis than penicillin given alone?
The study was carried out in the clinics of the Department of Health -of New
York City. Of 540 initially admitted unselected cases of early syphilis, 470 com-
pleted the full or nearly full course of treatment (see Table IV). The study covers
a period of a little more than two years. The treatment consisted of the admi-
nistration of penicillin G in oil and beeswax or of precaine penieillin in aluminum
monostearate, given daily for 10 consecutive days (omitting Sundays): the total
therefore, was 6,000,000 units. By far the'majority of patients received the pro-
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Table IV. Treatment of early syphilis with fen daily injections of 600,000 units of Procaine
Penicillin in Qil and Aluminum Monostearate plius Mapharsen and Bismuth (Chargin et al)

Serologic Cure ... ...t 264 (85.4 per cent)
Serologic Improvement .............. 35 (11.3 per cent)
Serologic Fastness  ................ G (1.9 per cent)
*Retreatment . .............. ... ... 4 (1.3 per cent)

*2 reinfection
1 clinical relapse
1 serologic relapse

caine penicillin. The penicillin therapy was followed by semi-weekly intravenous
injections of marpharsen for 10 successive weeks (dose 0.045 to 0.06) and this
in turn by 1 to 13 ccs of a 109, suspension of bismuth in oil for 10 weeks. In
some the marpharsen and bismuth were given concurrently. The entire treatment,
therefore, covered a period of from 10 to 16 weeks. In their summary the authors
state that the a priori expectation of a higher «ure» rate with combined therapy
has not been realized since the satisfactory outcome in the three studies are about
the same. So far as the effect upon the clinical manifestations is concerned, all
three schedules, of course, furnish highly satisfactory results. The outstanding
difference was the low retreatment rate with a combined schedule (approximately
1 per cent as compared to the 3.9 per cent in the 16 day plan).

Any therapeutic regime designed with the view ultimately to eradicate syphi-
lis must be primarily concerned with actually curing or rendering non-infectious
the disease in early stages. Accumulated experiences definitely indicate that this
can be accomplished with penicillin alone and that the adjuvant use of heavy
metals or fever therapy does not appreciably increase the cure and improvement
rate of the disease.

The question of what disposition to make of a patient in whom penicillin or
any other treatment has failed deserves special attention. The report of Th o-
mas and Landy (26) from Bellevue Hospital discloses that more than 4,000
patients have received various forms of therapy. Of these, 689 have been retreated
one or more times with penicillin because of relapse or reinfeclion. Of these,
409 have been followed upon completion of the last treatment for 12 to 53 months
Three hundred and thirty-three (81.4) were seronegative, 67 (16.4) had positive
Kahn tests in dilutions of 1: 2 or less, and 9 (2.2) had persistent Kahn titers in
dilutions of 1: 4. M ah o ney’s results (27) show that approximately 809, of all
failure may be successfully retreated with penicillin, So far, we have not
encountered evidence of a true resistance to penicillin therapy. Thus, retreatment
with penicillin after failures is indicated rather than subjecting the patient to
years of administration of toxic chemotherapy with arsenic and bismuth.

I should like to suggest the following schedule for the treatment of all pati-
ents with early syphilis. On the first day, administer one injection of 4 ccs of
procaine penicillin in oil and aluminum monostearate (1.2 million units), then,
if possible, arrarge to give that patient one injection of 1 ¢c once a day for 6 addi-
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tional days or 600,000 units twice a week for three weeks. The advantage of this
plan of therapy is that an adequate dosage of penicillin is administered on the first
day of treatment. Should that patient fail to return for additional therapy, the
physician can have the assurance that he has better than a 90 per cent chance of
rendering that patient non-infectious and «curing» his infection.

By-effects of penicillin therapy

A great deal has been reported on the subject of reactivity to penicillin when
administered by different routes. Most workers agree that approximately 5 per
cent of all the patients receiving the soluble penicillin salts (sodium, potassium or
calcium) by injection will manifest some degree of skin response in one form -or
another. This was viewed early as a compliéation of great importance, since
drug sensitivity in the past had proved to be most bothersome and often preclu-
ded the administration of an indicated medicament, Thomas (28) reporting
on the incidence of sensitivity in 10,000 patients treated with penicillin for syphilis,
analyzed the severity of the situation. In most instances skin eruptions were not
considered sufficiently important to withold penicillin by injection. It is now well
recognized that the urticaria appearing in the average patient sensitive to the
antibiotic may disappear in a few days even on continuation of treatment. During
this time large doses of antihistaminic drugs administered by mouth may help
considerably,

In Chargin’s last report (23) he writes, «during the first few months
of our study, POB (penicillin in 0il and beeswax) of the fluid varicty was employed
in treatment, and during this period approximately 10%, of the patients showed
reactions. Later, with a change to procaine penicillin there was a remarkable
drop in reaction to about 19. The type of penicillin reactions observed were
chiefly urticarial, immediate or delayed, contact type of dermatitis and activa-
tion of fungus sites. In none was it found necessary, except for a short period, to
interrupt treatment». Our own observations to date following the intramuscular
injections of procaine penicillin in oil and aluminum monostearate in over 3,000
patients indicated that the sensitivity rate is definitely less (approximately 19;)
with this product than with the older salts of penicillin used in the past. Severe
reactions to penicillin can ocecur and in 1947 Sawicky and I reported
two such patients (29}. The following classification of common reactions to peni-
cillin was previously reported by Romansky (30):

A. Toxic Reactions
1. Intrathecal penicillin reactions : _
2. Herxheimer reaction — Not peculiar to penicillin, but commeoen to all
potent spirocheticides and antibacterial agents
3. Therapeutic paradox
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B. Allergic Reactions
1. Pruritus, urticaria, angioneurotic edema, asthma, serum-sickness-like
reaction and anaphylaxis-like reaction’' (immediate or delayed)
2. Erythematovesicular desquamating type '
. Contact dermatitis type
4, Experimental
(a) Arthus type
~(b) tuberculin type
(c) anaphylaxis
(d) photosensitization (?)

W

In a cursory perusal of the recent literature, I was able to find reports of
7 fatalities following penicillin therapy. Of these, 3 are questionable. In 1, a
febrile course terminated fatally 9 days after an abdominal operation for carci-
noma. It is not possible in this case to exclude carcinoma as a cause of death.
The second patient was suffering from a streptococcal septicemia which may have
been the cause of death instead of the penicillin reaction. The third patient was
a 53 year old man treated for a furuncle on the neck with two daily intramuscular
injections of penicillin in an absorption delaying vehicle. Four days later he deve-
loped a pruritic rash which became generalized and began to exfoliate. Anuria,
dyspnea, nausea and vomiting developed. He died approximately 15 days later.
The patient had a history of nephritis and post-mortem examination revealed
that death was due to a chronic glomerulonephritis and exfoliative dermatitis.
When one realizes that millions of patients have received penicillin therapy, and
yet there are so few reported [atalities, penicillin can be considered an extremely
safe form of treatment for syphilis. '

Conclusion

Hitherto, confusion has existed regarding the proper place of penicillin in the
treatment of syphilis. The possible reasons for this misinterpretation of the pro-
blems are discussed. If we are to judge by the majority of reports in the literature
to date, penicillin is the drug of choice in the therapy of early syphilis and combined
therapy with arsenic and bismuth appears to be of no additional value. There
is complete agreement that the administration of penicillin alone in early syphilis
results in: (1) the rapid disappearance of Treponema pallida from lesions;
(2) the rapid healing of skin and mucous membrane lesions; (3) the reversal to
seronegativity of serologic tests in more than 90 per cent of the patients during
the first two years following therapy; and (4) the completion of therapy on an
ambulatory basis in the majority of patients. Another tremendous advantage
of penicillin therapy is its safety, since arsenical therapy by any schedule carries
a definite irreducible risk of reaction and even death. To place into effect the best
ambulatory schedule for the treatment of early syphilis will require the close
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collaboration of investigative clinicians throughout the world and a lonéer
observation period. International meetings of this type, which have been made
possible by the World Health Organization, where therapeutic problems can be
fully discussed, will help tremendously in solving this problem.'
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Clinical results and by-effects in early syphilis with
combined arseni_cal-bismuth treatment '

By

Povl Maeller, M.D.

The introduction of penicillin treatment of syphilis marks a forward step of

such magnitude that its full significance, 7 years after its adoption, is not yet
fully realised, although the drawbacks of this treatment have not been entirely
clarified.

However, 7 years of intensive research work, largely carried out in the United

States, have thrown some light upon the advantages and disadvantages of peni-
cillin. They will be briefly summarised here, and the results will be compared with
those of combined arsenical-bismuth treatment.

Adpantages:

Penicillin is non-toxic.

It may, like any other effective antisyphilitic treatment, produce a Herx-
heimer reaction, but in the early stages of the disease this reaction is of no
importance. '

Penicillin treatment may be completed in"a fraction of the time required for
effective treatment with arsenical-bismuth preparations.

Satisfactory results have been reported from treatment with 4—5 million
units during 8 —14 days. Extension of the cure beyond that period is stated
to serve no useful purpose [Thomas (16)].

Some workers claim to be able to cure early syphilis with a single injection
of penicillin [Mahoney (8)] in a high proportion of cases.

From an epidemiological point of view it is an immense advantage that the
treatment may be concentrated in the shortest possible period, thereby re-
ducing the difficulties in retaining the patients.

Disadvantages:

1) 10—20 per cent relapses in penicillin treatment are reported. The relapses
are stated to be most frequent 3—9 months after treatment, and infrequent
after 2 years [Thomas (16); Burchardt (2)]. Some of the relapses
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“are believed to be reinfections. In the available literature, very few reports
mention any attempts to confirm the allegation of reinfections. This might
be effected, for instance by looking for sources of infection among the persons
with whom the patient associates. One work in which such a research was
made reported 7 per cent of probable reinfections and 5 per cent relapses
(Schoch & Alexander (14)].

2) A certain number of relapses within the first 2 years will not be ascertained.
Most statistics have a large number of patients who fail to turn up for control.
The annual loss ranges between 20 and 60 per cent. The number of relapses
is hardly less among this category of patients. In the case of clinical relapses,
the patients may apply for treatment, but the sero-relapses will remain un-
detected and may manifest themselves as an outbreak of tertiary syphilis
several years later. ’

3) Thus far, nothing can be said as to the number of relapses occurring long

after the completion of the treatment. No penicillin treated syphilis patients

have as yet been under observation long enough for their final destiny to be
ascertained.

Combined arsenical-bismuth treatment.

The appraisal of this treatment is to some extent impeded by the same factors
as those which apply to penicillin treatment. As yet, reliable information is still
missing on the results achieved by successful intensive treatment — particularly
with a view to preventing late syphilitic complications. As will be seen below,
most of the patients observed for long periods originate from times when it was
believed sufficient to administer a small number of salvarsan (arsphenamine)
injeclions. ’ -

In Denmark, 551 patients treated in the years 1910—1914 were kept under
observation for 3—9 years by Pontoppidan (12). These patients were
given a few salvarsan injections (not exceeding 6) and 50—100 mercurial oint-
ment treatments. In this material he found 22 per cent clinical and 10 per cent
serological relapses.

Lomholt (7) in a more recent material of about 1,800 patients treated
between 1920 and 1927, found 5 per cent clinical and 10 per cent serological
relapses. These patients had been treated rather more intensively than Pox-
toppidan’s patients, 3—7 salvarsan injections of 60 or 40 ¢tgm. having been
administered in addition to about 50 mercurial ointment cures and 2-—3 series
of bismuth injections.

Padget (11), in his carefully examined material from 1939 observed hb1
patients through 10 years and found 15 per cent clinical relapses. This high figure
is surprising since the patients were treated at a time when the importance of
intensive therapy was realised. However, the explanation must be that the pati-
ents did not attend the treatments. (Thus, he reported that the 246 best treated
patients received continuous treatment for 6 months, either with arsphenamine,
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bismuth, mercury, or neosalvarsan albeit many of them had only a few inj:ecf
tions»). Consequently, the intensity of the treatment and the results both con-
form to Lomholt’s results.

The Cooperative clinical group in U.S.A. (3) found 9 per cent relapses in 167
patients treated for ome year with combined arsenical-bismuth cure. Irregular
treatment causes the number of early relapses to increase considerably
[Thomas (16)].

Garnier (4) found 5 per cent serological relapses in 98 patients observed
for 4—19 years. All the relapses were found among patients with secondary
syphilis; there were no relapses at all among patients with primary syphilis. The
treatment consisted of 2 series of combined salvarsan-bismuth. His results eon-
form to Mo ore’s statement (9) that a successfully completed arsenical-bismuth
treatment results in 95 per cent recovery.

However, the foregoing material represents early clinical or serologieal relapses.

The question is now: What are the chances for the patients to avoid the late
syphilitic complications?

The answer to this question appears to depend on the course of the early
syphilis.

Padget (11) found that in the cases without early relapses the chances
of cure were 72 per cent, but in the cases involving early relapses the prospects
of cure were only 28 per cent. Correspondingly, the incidence of neuro-syphilis
was 6 times as high in the patient group with sero-relapses. (36 per cent and 6 per
cent).

In a large Swiss material, Burchardt (1) found 6.8 per cent late com-
plications in poorly treated patients compared to 0.9 per cent in successfully
treated patients with early lues.

The patients in this material were observed for 10—15 years; well-treated
patients received 3—4 series (totalling 18—24 grammes) of neosalvarsan and 3—4
grammes of bismuth. He succeeded in carrying out post-treatment examinations
of only 20 per cent of the total number of the 475 patients treated.

Among 467 patients treated from 1913 to 1920 and observed through 29—36
years, Nielsen (10) found 13 per cent serious late complications. The
complications were 4 times as frequent when treatment was begun in the
secondary stage as when they were treated in the primary stage. _

These patients were treated with 3—6 injections of arsphenamine and with
mercury ointments, '

Advantages:

The mentioned investigations seem to confirm that intensive combined sal-
varsan-bismuth treatment at the earliest possible stage will reduce the number of
early and late relapses of syphilis to 5 per cent, probably even less.

Disadvantages:
However, there are serious disadvantages in this treatment:
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f) Tts by-effects may be so strong that the treatment must be interrupted; in
some cases it has even caused death. Accordingto Burchardt (1) neosal-
varsan is responsible for vomiting and nausea in 14 per cent of the patients,
exanthema in 14 per cent, erythrodermias in 0.9 per cent, icterus in 3. Gper
cent, and mors in 14 per cent.

Among 5,526 patients Genner (5) found 3 per cent with erythema, 2 per
cent with icterus, 3 per cent with albuminuria, 1 per cent with arthralgia and
subjective by-effects (nausea, etc.)

2) The treatment extends over a period which is so long that many patients will
fail to complete it.
Inadequate treatment with arsenical-bismuth may be worse than no treatment
at all. [Padget (11); Harrison (6)].

There is hardly any answer which covers all the aspects of the question as to
which treatment is preferable.

In some countries the patients cannot be prevailed upon to complete a pro-
tracted cure. In the United States the percentage of duly compléted treatments
is reported to be only about 25 [Thomas (16)], but other workers estimate
the figure at 50 per cent, [Reynolds (13)]. '

In this connection, the penicillin treatment offers advantages of such signi-
ficance that the 10—20 per cent relapses within the first 2 years, and the lack of
knowledge of potential late relapses must be considered the lesser evil.

In other countries, for instance in Scandinavia, conditions are different. The
difficulties in treating and observing the patients through a long period are much
less here, partly because the population is not numerous, and partly because the
possibilities of leaving the town or country are less. It may also be significant
that it is easier to explain the character of their disease to the patients, because
these countries provide easy access to free, expert treatment. In these circumstan-
ces treatment which gives the patient upwards of 95 per cent chances of cure is
preferable even if it does take time.

A. combination of arsenical-bismuth- and penicillin treatment which reduces
the period of treatment would appear to be advantageous. However, American
experiments have resulted in the same number of relapses as the penicillin treat-
ment alone. From the previously reported investigations, a limited number of
salvarsan injections are known to give comparatively many relapses.

In Denmark another factor is significant: The number of syphilis cases is
declining rapidly.

As will be seen from the curve (15), the incidence of early syphilis for 1948
was 4 per 10,000 inhabitants. The corresponding figure for 1949 was only 2.4,
and the incidence is expected to decline still further. Hence, this disease is likely
to lose its epidemical significance, since patients with early infectious syphilis
become so few that they no longer constitute any danger to the population.

For the patients themselves, however, the risk of the serious late symptoms

3
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is so decisive that the primary aim of a treatment must be to prevent this compli-
cation.

Vigorous combined arsenical-bismuth trealment seems capable of preventing
the late consequences of syphilis.

It still remains to be proved that penicillin has the same effect. The compara-
tively large number of early relapses suggest that caution should be exercised.

Author’s investigations.

A comparison between the two forms of treatment of a homogeneous and care-
fully observed patient material would help to clarify these problems,

In Denmark, experience with penicillin treatment of syphilis is still rather
scarce. On account of the declining incidence of the disease it will also be difficult
in the future to obtain sufficiently large materials.

Hence, I had to confine my investigation to the combined arsenical-bismuth
treatment. The objective of the investigation was to find the answers to the
following questions:

1) How frequent are the by-effects of intensive arsenical-bismuth treatment?
2) To what extent have the patients been prevailed upon to attend the treat-

ment? . .
3) For how long has it been possible to observe the patients after the completion

of the treatment?

4) How many relapses and sero-resistant cases are found after this treatment?

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926 A004800050026-8




Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8

[

- < + 35

Patient material. _

For my examinations I seclected the patients who attended the University
Clinic of Venereology at the National Hospital in Copenhagen during the years
1940—45. This material has the advantage that it is larger than that of the imme-
diately preceding and of the following years. _

At the same time, however, there was the drawback that because of the war
it was more difficult to control the patients than is the case under normal con-
ditions. Many patients moved to other parts of the country or even went abroad,
and the activities of the Register of Births, Marriages and Deaths were partially
suspended with the result that the addresses of patients failing to attend the treat-
ment were more difficult to find. Hence, the percentage of attendance was un-
doubtedly lower than in normal Danish patient materials.

A number of patients had their disease diagnosticated by the National Hospi-
tal but preferred treatment by their own doctor or by another clinic. In the cases
where the National Hospital has been notified that such patients reported for treat-
ment elsewhere, they are excluded from this material. _

A small number of patients (36) stayed away after 1—2 months’ treatment
without having been ascertained to have reported elsewhere. Since it has been
impossible to follow the course of their disease or to ascertain by-effects, if any,
these 36 patients are also disregarded (but they have been included in Table
No. 6).

From 1940 to 1945 the Clinic of Venereology at the National Hospital diag-
nosticated 1,207 cases of primary or secondary syphilis. 582 patients of this mate-
rial got then treatment on other clinics; the material thus consists of 625 patients,
viz. 292 men and 333 women.

Table 1. Sex distribution of patienls over the years 1940— 45,

Men: Women:
1940: 22 16
1941: 2 18
1942: 24 30
1943: 76 77
1944: 83 96
1945: 67 96

292 333

Table 2. Dislribution by age

Under 20 years .......... 65
2025 »  L....... 207
25—30 » e 134
30—40 » ... 163

over 40 » @ ... ..... 56
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Table 3. Distribution by disease s
Primary syphilis — WR ...... 162
Primary syphilis + WR ...... 143
Secondary syphilis ............ 320
T reatment.

Treatment was intermittent. As shown in Table No. 4, weekly injections
of neosalvarsan and bismuth were administered. Treatments were given concur-
rently for the first 6 weeks, after which bismuth was given alone. In 1944 and 1945
mapharsen was administered instead of neosalvarsan in 177 cases. Effects and
by-effects of this arsphenamine substance have not been found essentially different
from those of neosalvarsan. There was a pause of 1 to 2 months between the series.

Table 4. Schedule of doses

Men Women

Neosalvarsan ........ gr. 0.75 gr. 0.60 6 times once a week
Bismuth ............ » 0.3 » 02510 » » oy »
or:

Mapharsen .......... » 0.06 » 0.04 6 » OO S
Bismuth ............ » 0.3 » 025 10 » PR S

Table 5. Series of treatment

Number of patients:

2 series of treatment ....... S 111
3 » » D S 325
4 or more series of treatment ...... 189

Thus, about 84 per cent have received 3 series of treatment or more. 2 series
were mostly given to patients with sero-negative primary lesions whose diseases
showed no complications. _

For the purpose of recording the patients’ attention to the treatment, they have
been divided into 4 groups.

1) Attended the treatment well, i.e. they were not more than twice up to one week
late for treatment.

9) The patients of this group had to be summoned by letter once or twice, but
this did not delay the treatment by more than a fortnight or a month.

3) In this group there were repeated interruptions of the treatment which was
completed 3—4 months later than desirable.

4) This category of patients turned up only after numerous reminders. They
received written notices 5—6 times, and were-summoned for treatment through
the police 2 or 3 times. However, the treatment was ultimately completed,
but with 5—8 months’ delay.
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Table 6. Completion of treatments.

1st group ( 0—14 days’  delay) ...... 356
2nd  »  (%—1 month’s » ...... 149
3rd » (1—5 months’ » )...... 36
4th  » (58 » LI I 84 (+436)

The table shows that more than 50 per cent of the patients attended to the
treatment satisfactorily. 76 per cent of the patients (groups 1 and 2) completed
their treatment without unreasonable delay.

As already mentioned, the possibilities of exercising careful control over the
patients were somewhat reduced as a result of the war. The percentage of the
attendance in a Danish material today is likely to be considerably higher.

By-effects.

The intensive and comparatively well-attended treatment is likely to involve
a comparatively large number of by-effects. Particularly the bismuth doses were
rather large, and consequently caused bismuth-coloration of gingivae in a fairly
large number of patients. It may not be quite justifiable to mention this harmless
consequence of bismuth treatment among the by-effects. The bismuth treat-
ment was not discontinued in any of the cases ascertained, but the doses were re-
duced to {wo-thirds or one-half.

Table 7. By-effects of combined arsenical bismuth treafment

No by-effects .............. 279 (44%)
Bismuth line .............. 199 (32%)
Bismuth stomatitis .......... 8> (13%)
Arthralgia .................. 89 (14%,)
Vomiting, nausea .......... 63 (109%)
Albuminuria ................ 15 (29)
Dermatilis ........c0evean.. 18 ( 3%)
Teterus .................... 44 ( 7%)
Death ................ ... 1 (0.16%)

The table shows that almost one-half of the patients escaped by-effects. ITow-
ever, it must be justifiable to classify the next large group, bismuth seams, under
this category, because often this symptom was not noticed by the patient at all,
and did not cause interruption of the treatment. Hence, it may be said that more
than 75 per cent did not experience any inconvenience from the combined arse-
nical-bismuth treatment.

As was to be expected after the vigorous bismuth treatment, the number
of stomatitides is comparatively large (13 per cent). It caused the bismuth treat-
ment to be discontinued, but in many cases the symptom occurred at such a late
stage that the discontinuation hardly influenced the result of the treatment.
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About one-third of these patients also had stomatitis,

the preparation.
Albuminuria (2 per cent) was transient in all patients.

pital treatment.

day. Dissection revealed encephalitis haemorrhagica.

or its treatment are hardly responsible for the death. .

of each series of treatments.

Negative in 0 to 6 months ......................
» » Bto 12 » L
» later than 1 year ...........c..........
positive for the entire period of observation ......

Table 9, Length of observation

Observation for 0—1 year .............. 55
» » 1—2vyears .............. 185
» » 25 » ... 312
» » more than 5 years ...... 73
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Table 8. Seroreactions: Wasserman, Kahn, and Meinicke.

471

9%
30%
50%
11%,

x oo

The number of bismuth arthralgias was also comparatively large (14 per cent).

Vomiting and nausea was found in 10 per cent of the patients. It was relieved
by administering the mapharsen or neosalvarsan injection in glucose, or by changing

Several of the dermatitides (3 per cent) generally amounted to slight, itching
erythema at the end of a series of treatment, No attempt was made to distinguish
the bismuth dermatitides [rom the salvarsan-rashes. Only a few cases required hos-

The number of icterus cases was comparatively large (7 per cent). Most of the
cases were found in 1943 —44 (27 out of 44). Since it has been demonstrated that
they originated from epidemic hepatitis transferred by infected syringes or can-
nulas, this unpleasant complication can be avoided with certainty.

Ounly 1 death was demonstrated to result from the treatment. The patient was
a 25-year old man with secondary lues. Two days after the second injection he was
hospitalised while unconscious and suffering from cramps, and he died on the same

Three other patients are known to be dead, but they all died 1—3 years after
the completion of the treatment. In 1 case the cause is known to be nephritis with
cerebral oedema. In the other 2 cases the cause is not known, but at the last con-
trols, 6 months and 12 months before death, the W.R. was negative. The disease

As already mentioned, seroreactions were carried out before the beginning

759,
169
6%
3%

The table shows that the reactions was negative in 91 per cent of the patients
one year after the beginning of the treatment. 3 per cent showed declining reac-
tions, but did not become entirely negative during the period of observation.

Consequently, 61 per cent remained under clinical control between 2 and
10 years, It would be of the greatest interest to follow the patients for an even
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longer period. In Denmark this is made possible by special circumstances. All Was-
sermann reactions in this country are carried out by the State Serum Institute in
Copenhapen which has a central register of all syphilis patients in Denmark. Blood
tests [W.R.] are practised extensively, for instance on nearly all patients who
are admitted to hospital. This is illustrated by the fact that in a population of
4 million people 400,000 blood specimens were tested for W.R. in 1948,

The central register makes information about syphilis patients available,
regardless of the place where they have been examined or treated in this country.
The Wassermann Register obliged the writer by providing information at short
notice eoncerning a large number of the patients included in this investigation.
This is a task of considerable magnitude, since the Register, for reasons of discre-
tion, does not describe the syphilis patients by name, but only by the initial of
their surname, date of birth, and time of infection. The writer applied for informa-
tion about 572 patients, and the register succeeded in identifying them all, except
13 patients.

Additional information was provided about 184 patients with the result that
the period of observation was prolonged appreciably. '

Table 10. Information from the Wassermann Register on 184 palienis examined by clinics after
completion of their ifreatment.

Number
of patients:
Observed for 0—1 year ...........- 0
» y 1—2 VEATS o vvvivnnn--- 3
» ry 2—H »  Liiea 95
» » mmore than 5 years .... 86

Table 11. Observation periods for 625 patients on receipt of additional information from the Was-
sermann Register

Number
of patients:
Observation period 0--1 year .............. 28 49,
» »  1—2 years .............. 131 229,
» » 2= v i 311 509,
» » more than 5 years ...... 155 249,

It should be borne in mind that an increase in the observation time within
the period 2—5 years will not be reflected by Table No. 11.

The information received from the Register has been extremely valuable,
considering that the material in question only covers the last 10 years.

In the case of about one-third of the patients, 5 years of observation will thus
be the maximum period.

A blood test carried out within the last 18 months is available for 253 patients.

The Wassermann Register has been very helpful also in another respect, viz.
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by summing up the relapses. The material included 19 relapses, 10 of which were
found through the Register. From the information available, 7 of the relapses
are believed to be re-infections and 12 of them seem to be serorelapses. One patient
was first re-infected (with chancre and spirochaete pallida) and a few years later
suffered a serorelapse.

The number of patients with relapses was thus 18 (3 per cent).

Unfortunately examinations of spinal fluid have not been carried out in suffi-
cient numbeérs to make an evaluation serve any useful purpose.

Thé examination corroborates the view that in Denmark a combined arse-
nical-bismuth treatment may be profitably administered. Hence, it is doubtful
whether a new treatment should be introduced. The advantages of the new
treatment are obvious, but the effects in regard to the ultimate results are not yet
known.

I am indebted for assistance from the Wassermann Register and wish to thank
its acting chief, Alice Reyn M.D, For useful advice received for the prepara-
tion of this article, my acknowledgements are due to Professor H. Haxthau-
sen, M.D.,, and to Johs. P. Nielsen, assistant medical officer.

. Summafy

The disadvantages of the treatment of syphilis with arsenicals and bismuth
are:

1) The possibilities of by-effects.
2) The difficulty in ensuring that the patient pursues to conclusion a treatment,
which is of long duration.

The extent to which these two aspects of the question affect Scandinavian
countries is discussed in this paper, research having been directed principally
along the following channels:

1) The by-effects observed during treatment,
2) The patients’ attendance record during the course.
3) Observation of cases after completion of treatment.

Evidence was gathered from 625 cases of early syphilis treated by the Univer-
sity Clinic of Venerology at the National Hospital, Copenhagen, between 1940
and 1945.

1) 75 per cent showed no serious by-effects. About 25 per cent experienced by-
effects sufficient to cause interruption of the treatment, which was later
resumed. The treatment caused one death.

2) 76 per cent of the patients attended for treatment satisfactorily (i.e., they
completed the course with less than one month’s delay.)

3) 61 per cent of the cases were followed up by the Clinic for periods of 1wo
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years, and in 13 per cent additional information was received from the Central

Registry of Syphilis in Denmark.

19 relapses occurred, of which 7 were probably re-infections.

The conclusion is that the arsenical-bismuth treatment of syphilis in Denmark
yields satisfactory results.
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Round Table Discussion: Early syphilis.

I. Remarks of Discussion Leaders.

Dr. Malcolm Tottie (Stockholm): Epidetiological Aspects of Modern Antisyphilitic
Treatment,

A new case of syphilis offers manifold problems to the attending physician
What is his duty? How far should he go? The patient suffers from an acute disease.
A medical decision must be made, so that the patient obtains the best possible
treatment. In order to find out the kind, stage, and earlier course of the disease
a careful history is required, as well as clinical and laboratory examinations.

‘What will be the best treatment for the patient? Probably that which gives
the best prospects of cure, and which involves at the same time a minimum of
risk and trouble.

The physician has not only the task of curing the individual patient. He
also has obligations toward the community. Each person who is the carrier of
an infectious disease must be treated as a potential danger to the community.
Therefore, the physician must take measures to assure that the community runs
the smallest possible risk, but without forgetting his primary task: rapid, definite
cure of the patient.

But not only the patient himself is a potential danger to the community.
For some time, longer or shorter, he has been the bearer of an infection which
he may have given to others. These persons, the potentially infected, will require
some kind of intervention, partly for their own sake, partly to prevent their
spreading the infection.

How does the venereologist in Sweden and perhaps in other Nordic countries
look upon this problem? The diagnosis made, the patient must immediately be
cured. I believe that most of us are of the opinion that antisyphilitic treat-
ment «for safety’s sake» should be given only in exceptional instances. Such
preventive treatment will always convey to the patient a feeling of insecurity.
If he has the slightest neurotic disposition, each pathological change later in
life will make him believe that »it probably was syphilis after all». Such a person
is often faced with insoluble problems when he must answer questionnaires from
insurance companies, or when he asks for a certificate of health. Nor will the
physician be quite satisfied with this kind of treatment.
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How is syphilis treated in Sweden? There are no uniform principles. We tend

to work along familiar lines with arsenic and bismuth, but use penicillin as an

expedient. In Sweden it is supposed that most of the patients follow up their

treatment in a satisfactory way. With the low rate of venereal disease that

prevails in our country, the number of serious reactions caused by treatment
is relatively small, but there are some, of course.

It is possible that experience in other parts of the world will bring about other
modes of treatment. Fortunately, the number of our cases of syphilis is very
small — last year only about 705 new cases of infectious syphilis in the whole
country. It goes without saying that large series for comparison of results from
various methods of treatment cannot be studied.

"Each physician diagnosing cases of early infectious syphilis is obliged by
law to try to obtain the pame of the person from whom his patient acquired
the infection. He shall also endeavour to find out to what personor persons the
patient may have communicated the infection. A report on source of infection
and eventual contacts shall be made out by the physician and sent to the
Inspector of Health, who undertakes the epidemiological investigation. By
means of letter, telephone call, visit of a social worker or policeman, he summons
the person in question to a medical examination. To give you an idea of the
results of this kind of investigation, I might mention that the number of cases
of syphilis, gonorrhea and soft chancre reported during a period of five years
was 86,000. In about 40,000 of these cases, that is about 45 per cent, names
were given of sources of infection and contacts. It must be admitted that most
of the cases were gonorrhea, there being only about 6,000 cases of syphilis, and
further that many sources of infections wzre not registered; the two correspondents
might have gone together to the doctor or the social worker found the source
of infection without recourse to the Health Inspector. It is much to be regretted
that in spite of very careful investigations, more than 50 per cent of the sources
of infection and contacts cannot be found. A great number of persons (about 20%),
however, acquire their infections abroad.

In combating syphilis, the epidemiological investigation is especially im-
portant. This is much easier to carry out in a country, where the main part of
the population is permaﬁently resident than in countries where people move
about a great deal. It has proved that social workers, employed by VD Out-
Patient Departments have succeeded in checking real epidemics.

It is extremely important that the patient goes early to the doctor, but is
quite as important that the doctor who examines the patient does his utmost
to establish the diagnosis as early as is possible. It is certainly true that doctors
in countries with a low syphilis rate easily disregard the diagnosis of syphilis,
and thus lose valuable time. In recent years intensive propaganda regarding
prevalence of venereal diseases may have influenced some people and made them
consult a physician earlier than otherwise would have been the case. We do not
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believe, however, that this knowledge will prevent many persons from infecting
others before they know of the disease themselves. .o

Whether the now common use of antibiotics for the treatment of many dltferent.
kinds of disease is of importance in syphilis — Wh1eh may perhaps suppress.
some of the overt manifestations of the disease — cannot be decided at this time,
as we have not yet had enough experience It cannot be denied, however, that
as we now have ample quantities of penicillin and the public makc great demands
upon the physicians, penicillin is perhaps too often used,

From the public health point of view it would be highly desirable if the doctors
could come to an understanding as to which form of treatment will be the best
for the future of the patient. It is incontestable that in a small country with
few cases of syphilis the curative aspects of the treatment must be given the
same stress as the epidemiological aspects; whereas countries with high morbidity
must consider especially the necessity of rendering as many persons as possible
non-infectious as quickly as is p0551b1e

Dr. Axel Perdrup (Copenhagen): Penicillin versus Arsenical-Bismuth Treatment
in Early Syphilis. '

During the last quarter of a century Danish syphilologists have been using
combined arsenical-bismuth treatment given in three or more series over a long
period of time — knowing that this treatment will cure nearly 100 per cent of the
patients,

The special conditions in Denmark include: a small country with a homo-
genious population, well-organized public health services, adequate antivenereal
disease legislation, all of which make it possible to get most of the patients to
follow treatment of long duration. The number of new cases of syphilis is rapidly
decreasing, and with no imminent danger of an epidemic of the disease, our greatest
problem is to provide security of reeovery to each individual patient. This means
that in this country a probable epidemiolegical gain from a rapid treatment
scheme will, in my opinion, not be able to compensate for a loss in recovery rate.

Nevertheless, because of the above-named special conditions in Denmark and
because of the centralization of all serologic work in one laboratory, our regisira-
tion of the results of serologic tests of all known syphilitic persons enables us to
follow our patients longer than is possible in most othér countries. For this
reason we have thought it desirable to obtain a series of pemellhn-treatcd patients,
and this we started in February 1949. -

We who treat patients with penicillin often are asked: What is your opinion
of penicillin treatment as compared with arsenical-bismuth treaiment? The
only answer I can give as of the present is that thus far I have met with no
case in ‘which I regret that I chose penicillin. .

" In order to form the basis of a more objective comparison belween a series .
of “cases of early syphilis' well treated with neoarsphenamine and bismuth, I
have analysed our early syphilis cases from the year 1945, and thus have two
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ﬁseﬂ;‘ies which are from the same’ clinic, 1he same city, the same‘social milieu,
examined by identical serologic tests in the same laboratory.
. Our penicillin series has been observed for only a short time, since our clinic
started this sort of treatment only 18 months ago. We intend to continue the
penicillin treatment and thus enlarge our material and to follow the results for
as long a peried of time as is possible.

Both series contain only patients with early mucocutaneous syphilis, and
all latent cases were excluded. The penicillin-treated cases received 600,000- units
of procaine penicillin (without aluminum monostearate) daily for ten days. Some
patients (sailors and prostitutes) in whom there may be some difficulty in obtain-
ing suitable follow-up, received two such penicillin courses with an interval of
two weeks. Serologic tests were done every fourteen days for three months,
once a month until negative for three months and thereafter every third month.
Clinical symptoms disappeared rapidly in all cases. We have thus far had
three cases of known reinfection and one case that may be a relapse. Only 54
patients have been observed for more than 6 months and only 15 for more than
a year, hence it is too early to draw definite conclusions.

The neoarsphenamine-bismuth series, which I want to compare with our peni-
cillin series as regards serologic tests dates from 1945. The patients were treated
with three or more series, each series consisting of eight injections of about
0.06 Gm. of neoarsphenamine and 20 cg. of bismuth hydroxide. Our treatment
schedule was to give the patients two full courses after serologic tests had become
negative. The maximum was 6 courses, the minimum was 3 courses.

Three hundred and seventy four patients with early mucocutaneous syphilis
were treated in our clinic during 1945, but of these, 203 attended for only a short
period. There were 171 who took the treatment satisfactorily. Most of these
we have been able to follow for a long period, either through our own records or
through the index of the State Serum Institute. These patients form the basis
for comparison with the penicillin series.

The comparison of these two series which I am presenting today is a very
preliminary one. We have planned a long term follow-up study.

Regarding clinical symptoms, I have made no statistical analysis, but it is my
impression that these disappear equally well with both freatments. In respect
of the serologic tests, we use three reactions — Wassermann, Kahn and Meinicke.
The Wassermann and Kahn are indicated in degrees giving a logarithniic expres-
sion of the titer. The Meinicke is reported merely as strong, weak, doubtful or
negative, The sensitivity of the reactions and the method of expressing the results
were the same during the entire period of observation of both series.

In this table, figures outside the parentheses represent the neoarsphenamine-
treated series, and figures within the parentheses, the penicillin-treated series.
The proportion of the series which became seronegative at various periods of time
is indicated. :
 The table shows the time required for the Wassermann and the Kabn to
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Table 1. A Comparison- of lhe Respanse of Seroreactions fo Treatment with Arsph.-Bi ami

wilh Penicillin in Patients with Early Syphilis.

]

-

I II 111 v vV VI VII VIII
Total ; : Number of
otal num- | Number o Number of atients hein
Wassermanmn bbfer of pt.s pa-tients g_et- Z/gt;’f pa_tients gfat- :/gt:lf psero—l— moreg :/gtgf
titer eing sero+ tl_ng sero—- num- t11_1g Sero— him- than 6 —
at start of in first 3 ber in 3—6 ber months after ber
treatment months months start of treat-
~ ment
less than
7 46 (21) 45 (20) 98 (95)1 1 (1) 2 (5) 0 () 0 .(0)
or «Skews :
or with a faint
Meinicke
7—9 16 (8) 8 (@) 50 (50) 4 (2) 25 (25) 4 (2) 25 (25)
10-—-12 47 (11) 19 (2) 40 (18) 18 (5) 38 (45) 10 (4) 21 (36)
over 12 25 (10) 8 (1) 32 (10) 11 (5) 44 (50) 6 (4) 24 (40)
Total 134 (50) 80 (27) 60 (54) 34 (13 25 (26) 20 (10) 15 (20)
Kahn titer
less than
7 48 (22) 45 (21) 94 (96) 3 () 6 (4) 0 (0 0 (0)
or skew»
or with a faint
"Meinicke
7—9 38 (11) 19 (3) 50 (27) 9 (6) 24 (55) 10 (2) |26 (18)
10—12 47 (15) 16 (2) 34 (13) 21 (86) 45 (40) 10 (7) 21 (47)
over 12 1 (2) 0y |[—(=) 1.0 |—() o@ |-
Total | 134 (50) | 80 (27) ]60 (54)| 34 (13) [25 (26)| 20 (10) 15 (20)

First row of each column: Neoarsph.-Bi series; in parentheses: penicillin series.

»Skew» means that WR = 2 Kahn or Kahn = 2 WR.

Of the neoarsph.-bi series 37 sero-~patients stayed seronegative

» » penicillinseries 10 » »

» @ » 8 patients had a shghtly positive rapidly disappearing sero-
reaction immediately after treatment
{obs, time three months or more).

become negative. Starting at the bottom of the table, it will be noted that patients
who were seronegative at the start of treatment remained seronegative during the
period of observation, with the exception of 8 penicillin-treated patients who
had a slight and transiently positive reaction just following the beginning of
the treatment. Later all became and remained seronegative.

The upper part of the table shows the results of the Wassermann tests. Cases
were divided into four groups: patients with weakly positive rcactions (Wasser-
mann titer 16, or if higher, part of a «kew» reaction in which there is a signi-
ficant discrepancy among the three serologic tests) ‘and three groups of cases with
increasingly high serologic titers.

Considering the stronger serologic reactions (titre 7—9), it will be noted that
only 50 per cent of patients become seronegative in three months and that 25
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qpe"r cent are still positive after six months. In this group of patients there are no
differences between the two series. With still more strongly positive serologic
tests, (titer 10—12, and over 12), the percentage of patients becoming seronegative
decreases with the elevation of the serologic titer. It may here appear that more
penicillin-treated patients remain seropositive than is true with the arsenical-
treated group, but the difference is not significant.

The lower portion of the table, depicting the results of the Kahn reactions,
shows essentially the same results at with the Wassermann reactions.

This analysis shows, therefore, that serologic reactions respond approximately
the same whether patients are treated with neoarsphenamine or with penicillin.
It further shows the importance of dividing the series into groups depending upon
the strength of the reactions. It also confirms the value of initiating treatment
before strongly positive serologic reactions have had time to develop.

Table 1I. The behaviour of weakly posilive seroreactions.

Number of cases
WR+ WR—
Kahn— Kahn -+

_Ibefore treatment .......... ... . ..ol 7 3
Arsph'_bllduring or after treatment ...................... 3 27
[before treatment . .viiviiii i i iie i, 10 0
Penicilling after treatment ... ... . i iriennrsrtennns 26 8
ltransient reaction immediately after treatment i) 0

The next table shows the behavior of those faintly positive serologic reactions
we often meet before and after treatment. It is well known that the Wassermann
is the first test to appear after a recent infection, and it is also known that after
treatment, with neoarspenamine-bismuth, the Kahn is more likely to remain
persistently positive. It is therefore unusual that among our penicillin-treated
cases, it was the Wassermann rather than the Kahn that tended to remain posi-
tive the longer. I have no satisfactory explanation for this observation.

Before concluding, I should like to mention a few problems that I should like
to have discussed here today. I should like to know your ideas on penicillin dosage.
We do not want to run any risk, but, of course, we do not want to waste penicillin
needlessly. Another problem is the question of the need for spinal puncture in
well-treated cases of early syphilis that have become clinically and serologically
cured. To what extent is this procedure necessary? Another difficult matter is
the question of the advisability of prophylactic treatment, i.e., the treatment
of exposed persons during the incubation period of the disease. In our country,
it seems to be possible to control those persons who have been exposed so that they
can receive prompt treatment if they develop the disease. It is in many ways a dis-
advantage not to know whether a person Is really infected or not. I will admit
that in pregnant women, it may be wise to use prophylactic treatment.
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Finally, I should like to propose 2 manmer of registering and centralizing case
records for scientific purposes. As it is now, it is only possible to follow many
patients by sending out questionnaires which busy practitioners do not like to
answer. If every doctor could order from the health authorities forms of a size that
suited him, and that contained the mnecessary questions about symptoms and
treatment, and would use these forms as case records, they could be sent in to the
health authorities at regular intervals, the data copied and the original form re-
turned to the physician., In this way it might be possible to gather information
from large groups of patients, at Jeast in a small country such as ours.

Dr. ¥rjé V. Salminen (Flelsinki): Reinfection in Early Syphilis after Combined
Neosalvarsan and Bismuth Treatment.

Reinfection usually has been considered to be rare in the course of syphilis.
Most of the cases published in the first decades of the 20th Century do not stand
up well under critical analysis. Halley and Wassermann (6), who ana-
lysed 676 cases described in the literature, found that only 229 of them (approxi-
mately one third) fulfilled strict criteria for reinfection. The subject was discussed
extensively at the International Dermatology Congress in Copenhagen in 1930
by Truffi (15), Stokes (12), Brown (3) and Hoffmann (7), who
were in agreement as to the difficulties of differentiating reinfection from infec-
tious relapse. _

Bernard (2) in 1926 and Stokes (11) in 1931 published quite similar
criteria to establish the fact of reinfection. Stokes allowed for three degrees
of stringency, but accepts as incontrovertable only those cases which fulfill all of
the requirements outlined. ]

Laterly more moderate criteria have been suggested. Moore (10) accepts as
reinfections cases that meet the following requirements: 1) a first infection must
have been diagnosed either by the demonstration of Treponema pallidum in open
lesions or by positive serologic tests; 2) After an interval following antisyphilitic
treatment and at a site other than that of the primary lesion of the original infec-
tion, there must develop a lesion with characteristics of a chancre and in which
treponemes can be demonstrated; 3) At the time of the supposed second infection,
the serologic test must be negative and under observation for a period during which
treatment is purposely withheld, the serologic test becomes positive or the patient
develops manifestations of secondary syphilis. Thomas (13) accepts these cri-
teria and emphasizes that the new chancre must be at a different site from the
original one. Moreover, he considers it important that the patient be known to
have been exposed to a person with infectious lesions.

After the year 1930, a more intensive and shorter treatment for early syphilis
came into acceptance in many places. The fact that serologic tests now show greater
sensitivity than formerly makes it possible to follow cases more closely both
before treatment and after it. These circumstances have brought about an essen-
tial change, and experience has shown that relapses are becoming somewhat less
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fréquently reported, whereas there is evidence of more and more reinfections in the
literature — Cannon (4), Klauder and Butterworth 9, Tobias
(14), Kopp and Solomon (9), Hahn (), Allison (1). 1
. With the growing tendency to dispense with arsenicals and bismuth in the
treatment of syphilis in favour of penicillin, the question of relapse versus rein-
fection becomes more important. Before the change to penicillin is complete, it
is desired to report the cases of reinfection which have been seen at the Venereo-
logical Clinie for men in Helsinki. : o
The investigation comprises 1089 cases of syphilis observed in the years 1945 —
1949. Among this group, 69 patients had previously had syphilis for which they
had been given treatment that was considered to be adequate. These patients
were seen in the clinic with evidence of infectious syphilis. Table I shows these
cases classified by years., :

TABLE 1.
= Cases I
Year 1945 1946 _ 1947 1948 1949 total k
Diagnosed cases of syphilis 33 37 193 117 63 1089
“Probable reinfection -.....| 19 | 24 | 8 | 12| 71 |7 69

1 The same case anew second time.

These 69 cases from the material of the study and the author has personally
examined and treated each one. For corroboration of the previous diagnosis of
syphilis, a careful anamnesis was taken, including details regarding the first
infection, the site of the chancre, the swelling of the regional lymph nodes, the
eventual discovery of T. pallida in the chancre, the seroreactions. Inquiries were
made as to the treatment received, when it was terminated, and the serologic
results obtained following treatment. On appearance of the new symptoms in-
quiries were made particularly as to the following items: the possibilities of in-
fection, the time when infection-might have been acquired, and the source of in-
fection. The site of the previous chancre was always found either because of a scar
or through information obtained from the patient. T\ pallida were sought by dark-
field examination and serologic tests were carried out on the blood serum. Spinal
fluid examination was made if it had not already been undertaken during the
interval belween the first infection and the appearance of new symptoms. The
following treatment had been previously used in these cases: seronegative pri-
mary syphilis — two combined courses of 10 X (Bismuth 0.2 Gm. plus neosal-
varsan 0.6 Gm); seropositive primary syphilis and secondary syphilis — four
combined courses or more. The treatment was intermittent and the length of the
Intervals between the courses was from 5 to 6 weeks.

The age groups of the patients appear in Table IL. This shows that the average
age of the patients was 28 years when the first infection was diagnosed and 33.6
years on appearance of the new symptoms. The interval between the first infection
and the symptoms of reinfection was 5.6 years, on the average.
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TABLE IL
Age < —20|20—25(26— 30|31 35|36 — 40|41 — 4546 — > A":;:ge Cases
First -infeetion ...... 9 15 22 16 5 28 69
Probable reinfection . . T o e [T T 7T e | 338 | 69

The cases have been grouped according to the serologic reactions. The first
group contains 27 cases in which the seroreactions were negative during the first
infection as well ‘as on appearance of new symptoms, and 12 cases in which the
seroreactions were positive when the first infection was diagnosed but negative
on the appearance of new symptoms, Of the remaining 30 cases, 29 gave positive
seroreactions at the time their new symptoms developed, and one was a case of
congenital syphilis. This last patient developed new symptoms of primary syphi-
lis at the age of 46 years.

Stokes' criteria of reinfection have been.followed as far as is possible in the
analysis, but all of the cases do not meet all of these difficult demands. Thirty-
nine cases meet all save the following: that the physical examination be negative
two years after treatment; that the source of the infection be known; and that the
secondary eruption appear not less than twenty days after the chancre. The
remaining 30 cases in addition to the above considerations fail to meet the follow-
ing requirements: three negative blood tests for one year after treatment; and
serologic reactions of the second infection negative at the onset and and changing
to positive. Owing to these deficiencies, these 30 cases were excluded. One of the
cases, however, was so unusual that it is worthwhile to describe it in detail,

A mother and her five months old son came on Nov. 7, 1899 to the Dermatological
Department of the University of Helsinki. On examination it was found that the mother
suffered from venereally acquired syphilis and the boy from congenital syphilis (papular
syphilide on face and anal region, ozenaj. To this infant were given 40 doses of mercury
ointment by inunction. Later, in 1916, the patient received several intramuscular injec-
tions, but this was the entire treatment administered. At the age of 46 years the
patient came to the clinic (May 7, 1945) with all of the ugual manifestations of primary
syphilis. Treatment was started with arsenicals and bismuth and the clinical and sero-
logical response was entirely favorable.

Comments

Of interest is the high average age of the patients at the time the first infection
was diagnosed, as well as the high average age at which the new symptoms appear-
ed. Thismay be explained by the circumstance that most men from 20 to 46 years
of age were in the Army and under war conditions were more frequently exposed
to syphilitic infection than normally. Peace returned in 1944, and thereafter the
number of new cases of syphilis reached a postwar peak in 1946, but after this
a sharp decrease became evident. It was discovered that an unusually large num-
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ber (69 cut of 1089 cases) had previously had syphilis. They had been given treat-
ment that was considered to be sufficient, but now they had evidence of recurrent
manifestations of the disease. What is the explanation? If these were relapses, why
did they occur more frequently during the post-war years and with symptoms of
primary syphilis? On the other hand, it can readily be visualized that conditions
in the immediate post-war period would be especially condusive toincreasing the
number of reinfections. The fact that the 69 cases which previously had been
treated were the ones that developed primary syphilis speaks in favour of reinfec-
tion rather than relapse. Only some of the patients had been examined and shown
to be symptom-free two years or more after the treatment (oneof Stokes’ cri-
teria). This deficiency does not, in the author’s opinion, militate against reinfec-
tion.

Great difficulty arises with Stokes’ requirement that the source of the
second infection be identified. During the cenfusion of the post-war conditicns
it was possible to discover the sources of infection in cnly five of our cases. A
missing source of infection should not invalidate the poscibility of reinfection in
cases where the anamnesis indicates the incubation period to be of the usual dura-
tion. Most of the cases meet the requirement that the blood serologic test of
second infection be negative and change to positive. The seroreactions were con-
tinuously negative in a few cases. After the second infection had been diagnoszed
and treatment started blood samples were taken several times within an interval
of a few days. However, the author could not justify the withholding of treatment
until the seroreaction turned positive, considering the best interests of his patients.
Another requirement of Stokes is that there must be an ‘interval of 2 years
or more between the first and second infection. In what way the cases reported
herein meet this requirement appears most clearly in Table III. Six cases with nega-
tive seroreactions both during the first infection and on the appearance of new
symptoms are presented with an interval of less than 1wo years.

TABLE II1

Less than 2 years More than 2 years | More than 4 years

6 ‘ 63 29

In the case of congenital syphilis which had had rather inadaquate treatment,
two explanations may be advanced for the appearance of symptoms of primary
syphilis after 46 years. Here either there was spontaneous cure and reinfection,
or a superinfection occurred. The entire clinical picture gainsays relapse.

It is believed therefore that 39 cases meet the requirements of all the most
important criteria of Stokes, as well as those of Mo ore. The remaining 30
cases are considered to be probable reinfections.
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Stokes claims to have observed one case of reinfection out of 228 cases
of early syphilis. Moore and Kemp report onc case in a group of 131 infec-
tions. In our experience, however, reinfections are far more frequent than this,
oceurring in one out of 28 cases, or 3.6 per cent of 1089 diagnosed cases of syphilis.
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IT. Discussion

Q: Should arsenicals and bismuth be given together with penicillin in the lreatment
of early syphilis?

Dr. D anb olt. Our problem in Norway is similar to that in the other Scan-
dinavian countries. Combined treatment with arsenicals and bismuth was intro-
duced in Oslo by Bruusgaard 30 years ago. He found that patients
who received one course (15 injections of ncoarsphenamine and 15 injections of
bismuth) had a relapse rate of about 169, whereas patients who received two
such courses had a failure rate of 7 per cent. This represents follow-up chserva-
tions on approximately 309% of the original mwaterial. Nevertheless, the results in
general were good.
~In the Autwmn of 1946 sufficient penicillin became available in Norway to
enable us to treat cases of syphilis. On the basis of a trip to the United States
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(where I visited Philadelphia and Baltimore, and was particularlyimpressed by
the experimental work of Eagle on the synergistic action of penicillin and
arsenicals and by the opinion expressed by Moore at that time that the two
should be combined), I chose to recommend penicillin together with arsenicals
and bismuth, and this scheme has been uged in Norway since January 1947.

A follow-up study of these cases was made recently. We were able to obtain
a one year follow-up on 69 of 85 patients treated. Among these there were
five failures including reinfections. At the end of two years observation, the
failure rate was approximately 7 per cent. These results are good — so good that
we are continuing this form of therapy.

Some research workers report that penicillin affects only multiplying spiro-
chetes and that organisms in the resting phase will not be influenced. If this is so,
perhaps it is safest to use combined therapy, since the action of arsenicis differ-
ent from penicillin in this respect.

I should like to know the more recent American experiences in this matter.

Dr. Rein. I wish Dr. Danbolt could have visited New York prior to
going to Philadelphia and Baltimore in 1946. We in New York have complete con-
fidence in penicillin alone and have abandoned arsenicals and bismuth in the treat-
ment of early syphilis, o

We have used penicillin in both long and short courses, and noted very little
difference in the results. In one study, for example, the results with penicillin-oil-
beeswax given 300,000 units cnce a day for 6—14 days were not significantly
different from those obtained with cne injection ¢f 300,000 units of P.0.B. twice
a week for 8 weeks — approximately the same total dosage.

I mentioned in my formal paper the studies now going onin Dr. Thomas’
Clinic. We believe that with penicillin alone in adequate dosage we accomplish
everything we can with penicillin plus arsenic and bismuth. We must remember
that the «synergistic» concept was established in experimental animals and with
sub-curative amounts of the two medications. With curative amounts of penicillin,
there is no need for adjunctive therapy.

Since Dr. Chargin is here, I hope he will tell us about his recent experi-
ences along these lines.

Dr. Chargin. I appreciate the privilege of discussing this subject. Having
been through the days when mercury alone was used in the treatment of syphilis,
and through the days of arsenicals and bismuth, I have lived to see metal chemo-

* therapy almost completely replaced by penicillin in the United States.

Our opinions are based on extensive studies with large numbers of patients,
and we have concluded that penicillin is preferable because it is effective and
it is safe, whereas chemotherapy is not. In terms of therapeutic effectiveness we
now obtain almost 1009, favourable results with penicillin alone in seronegative
primary syphilis, 92.5%, favourable results in seropositive primary syphilis, and
77.69, favourable results in secondary syphilis. In early latent syphilis the results
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are less good, but no worse than with arsenic and bismuth. The reports of various
investigators differ considerably, depending often on the sensitivity of the serolegic
tests employed in determining serologic »cures. '
‘Does the addition or arsenicals and bismuth make the treatment better?
In a series of 476 cases, we found: in seronegative primary syphilis, no diffe-
rence; in seropositive primary syphilis, no difference; and in secondary syphilis,
the percentages also were comparable. We have observed a difference however
in the relapse rates. which under combined treatment dropped to less than 1 per
cent, We do not yet know the full explanation of this.

Dr.Putkonen. Do you mean by welapse rates the same as sfailure rate?

Dr.Chargin, Because of the difficulties in differentiating relapse from rein-
fection, we have made no distinction between them. But I do not refer to a «retreat-
ment» rate, which is quite another thing. '

Dr. Tottie: Do I understand that the difference in the failure rates hetween
penicillin alone and penicillin plus arsenic-bismuth is less than 1 per cent?

Dr. R ¢ in. I think the important point is that with penicillin alone the relapse
rate is somewhat higher than when penicillin plus arsenic are used together.

Dr. Putkonen. We all can readily appreciate the differences of opinion
in this question. I think that our experiences in the Northern European countries
are not greatly different from those in America. Is this opinion shared by others
from the Scandinavian ecountries?

Dr. Danbolt. We have gone over to penicillin, but have awaited more
information, 10'Ilger follow-up and larger series of cases.

Dr. Dattner. Regarding the differences Dr. Chargin has reported be-
tween patients who receive penicillin alone and those who receive penicillin plus
arsenic and bismuth, how long was the therapy with arsenic and bismuth con-
tinued after the penicillin was stopped? :

Dr. Chargin. About 10—12 weeks.
Dr. Dattner. In that case, the failure rate would surely be-lower because
you continue the treatment longer, and thus prevent more reinfections and relap-

ses, This would definitely influence the statistics involved.

Dr. Reynolds. I am quite prepared to believe that when penicillin treat-
ment is followed by a course of 10—12 weeks of metal chemotherapy there will
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_He a somewhat lower «failure» rate than if penicillin alone is given — if only because
‘the incidence of »ping-pong» infections would be reduced

The question I think we have to answer is: Do we increase the percentage of
ssuccessesy sufficiently to compensate for the inevitable increase in toxicity that
results from the added arsenic? If so, I think it should be given; if not, penicillin
alone should be used. "

Dr. R ein. I think we can accomplish everything with penicillin alone that can
be accomplished with combined therapy. Retreatments with pemullln alone have
been entirely satisfactory in our experience.

I recently had the opportunity of reviewing some of the reports WHO has on
endemic syphilis. In one village in rural Yugoslavia, Dr. Grin wasable to exa-
mine all the persons and to treat with penicillin alone all those with endemic
syphilis. Follow-up studies ten months later revealed no recurrences — probably
beczuse the possibility of reinfection was removed. -It seems to me that if all in-
fected persons were to receive adequate amounts of penicillin alone, this would
be adequate. '

Dr. Perdrup. Since bismuth is essentially non-toxic and its action might be
considered prophylactic, why not follow penicillin with a course of bismuth?

Dr. R ein. Prophylactic treatment of this nature, to afford a complete gua-
rantee against reinfection, would have to be continued for the remainder of the
patients’s sexually active life.

Q: What is the optimum dosage of penicillin in the treatment of early syphilis?

Dr. R ein. In order to cure patients with early syphilis it is necessary to main-~
tain a therapeutically effective penicillin level for from six to eight days. Any
schedule of administration and any time-dose relationship, that will do this is
highly efficacious.

A single injection of 1.2 million units. of penicillin in oil with 29, aluminum
monostearate will give a serum concentration of 0.03 units for 6 days in 909, of
the cases. A single injection of 2.4 million units will give an effective serum con-
centration for 9 days in 909, of the cases. : ‘

May I make one more comment on the subject of penicillin versus penicillin
plus arsenic and bismuth? Dr. Danbolt mentioned that Dr. J. E. Moore
once advised combined therapy. At the last meeting of the American College of
Physicians, Dr. Mo ore and I participated in a panel discussion during which
this question was raised. Dr. Mo or e specifically stated that in his opinion peni-
cillin alone was adequate, provided satisfactory blood levels were maintained 6 —8
days. I think the duration of therapy is important, for it now seems clear that
there is & minimum period of time over which the treatment must be prolonged.
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Q: Do the dala now available show any advantage of penicillin in oil with aluminum
monostearate over crystalline penicillin G? Is particle size important?

Dr. Kitchen. The search for a slowly absorbed penicillin preparation has
led to the development of many products, but the most suitable one is the pro-
caine salt of erystalline penicillin G. By suspending this in oil and gelling it with
aluminum monostearate, it is possible to maintain serum concentrations for days
at a time following a single intramuscular injection.

The important thing is to maintain the serum penicillin level, If injections of
penicillin in oil with aluminum monostearate are given daily there is a cumula-
tive effect. If injections are given every forty-eight hours there is also a cumulative
effect but on a lower level. A single injection of 2.4 million units (8 cc) will give
levels in excess of the theoretical minimally effective concentraticn for §—9 days
in the vast majority of cases.

The particle size of the penicillin crysials is an important factcr in suitable
maintenance of the serum level. Ordinarily 50 —60 %, of the crystals are below five
microns, but by careful screening this can be increased to 90 per cent. There may
be other factors as well, such as the electrical charge and other physical-chemical
considerations, but these are still imperfectly understood.

Dr. Reynolds. I have recently received from Dr. Bauer, Chief of the
Venereal Disease Divisicn of the United States Public Health Service, the latest
data they have on the comparative results with aqueous penicillin G and penicillin
G in oil with 29, aluminum monostearate. When only cases of secondary syphilis
are considered and the total dosage is constant, the cumulative failure rates with
these two preparations have been almost identical. There would be little reason
to expect anything different in terms of therapeutic efficacy.

The advantage of penicillin-oil-monostearate lies in the ccnvenience with
which it can be administered, since far fewer injections are required to produce
comparable serum concentrations over comparable periods of time.

Q:  Among patients ireated for early syphilis with penicillin, when should a lumbar
_ puncture be performed?

Dr.Dattner. Itisa generally accepted fact (based largely on work carried
out in Scandinavian countries) that if the spinal fluid is negative 3—4 years after
infection, it will not revert to positivity, provided no reinfection occurs. Hence, it
would be logical to postpone the spinal fluid examination for 3—5 years after
the patient has been treated. The difficulty is that if this is done, many patients are
lost from follow-up,

On the other hand, if the spinal fluid examination is made too early it is pos-
sible to miss later developments, since during the first few years reactivation of
the syphilitic process is always possible. For practical purposes, I should prefer
to set the date later than earlier.
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Dr. Maller: Do I understand that if a patient is treated with penicillin for

primary or secondary syphilis and the spinal fluid is found to be negative one

year later, that it is still possible for him to develop a positive spinal fluid 34
years later?

Dr. Dattner. In my experience, I have never seen a spinal fluid relapse, if
12—18 months following therapy the spinal fluid is negative. Yet to be on the
safe side, because of the possibilities of late relapses or reinfections, 1t would be
better to perform or repeat the spinal fluid examination later.

Dr. Moller. Then the possibility cxists for a neurorecurrence following
penicillin therapy of early syphilis?

Dr. Dattner. Yes, the possibility cxists, but it must be a rare occurrence.

Q: Is prophylactic treatment of contacls justifiable?

Dr. Rein. I have had no personal experience with prophylactic or abortive
therapy, largely because I agree with Dr. Perdrup that this is a dangerous
procedure. We have a considerable amount of data in America that suggests that
the procedure may have a public health value in reducing the reservoir of infection.
After all, about 509, of all contacts of patients with primary syphilis develop
the disease and by treating contacts before their disease becomes evident we may
be preventing further spread. The danger lies in undertreatment.

Actually, we are using prophylactic therapy every time we treat a patlent for
ganorrhea. With penicillin, the physician has at his disposal a drug that is effica-
cious in the treatment of both diseases. When penicillin was adopted by the Ame-.
rican Armed Forces as the standard treatment for gonorrhee, it was anticipated
that a concomitantly acquired syphilitic infection would be masked by the peni-
cillin, and many reports of this type have appeared in the literature. In most in-
stances the patient acquires syphilis concomitantly with the gonorrheal infection.
Promiscuous patients, however, may acquire syphilis immediately prior to or socn
after becoming infected with gonorrhea. The amount of aqueous penicillin (usually
200,000 to 400,000 units) which is adequate for the cure of gonorrhea is definitely
inadequate for the concomitant syphilitic infection. In such patients the follow-
ing may occur: ‘

1) Abort, If the patient received penicillin very early in the course of the
gonorrheal infection, and the syphilis is only of a few days’ duration, then relatively
small amount of penicillin may be sufficient to abort or cure the syphilis. This
has been corroborated by animal experiments where small amounts of penicillin
administercd a few days after infection were sufficient to effect a cure.

2) Mask. If the concomitant syphilitic infection is a few days older, the same
amount of penicillin may prevenl the appearance of the primary or secondary
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lesions. In such instances the only evidence of syphilis is the development of posi-
tive serologic tests several weeks or months following treatment of the gonorrhea.

3). Delay. In still older infections, penicillin therapy will tend to delay the
appearance of the early cutaneous manifestations for several months after the
disease has been acquired.

Dr. Tottie I am very glad to hear this, because this is a subject which
has been widely discussed in Sweden. I agrée that it is dangerous to administer
treatment to ‘exposed persons. What can we tell them after such treatment?
Should they be checked month after month? Should we do one or more spinal
punctures? Only by controlling these persons as closely as patients treated for
clinical syphilis can we be'sure they are cured. Otherwise, itis a dangerous practice.

I have followed the American Navy experiences with oral penicillin prophylaxis
with great interest. Perhaps this practice is justifiable when the chances of in-
fection are great. Certainly it is a simple procedure, but perhaps it should be car-
ried out before exposure.

Dr. Putkonen: I recall that during the first post-war Scandinavian Der-
matological Congress there was considerable oppositlion to the use of penicillin in
the treatment of gonorrhea because of the possible masking of early syphilis. I
think we now generally agree that penicillin should not be withheld from
gonorrhea patients because of this slight danger.

Q: How long aftef theraﬁy for early syphilis can infectious relapse occur?

Dr. Salminen. We have already discussed the difficulties of differentiating
relapse from reinfection. Certainly the majority of.the clinical manifestations of
syphilis we observe up to four or five years after infection are of the secondary
_variety, although relapses are very infrequent after that time. -

Dr. Tottie. The problem of differentiating relapse from reinfection is of
considerable importance from the epidemiological point of view. With a reinfection
we must 160k for new sources of infection; whereas with-a relapse, we worry less
about other persons and can concentrate more on retreating the patient.

Dr. R ein. I think we occasionally have much the same problem in the absence
of clinical symptoms. A patient is treated and the serolcgic tests become negative.
Some months Jater, the tests revert to positivity. Usually this is considered to be
a serologic relapse, but there is the additional possibilily of asymptomatic rein-
fection, which I am sure occurs. These patients also deserve epidemiologic rein-
vestigation. = " '

Q: Are quantilative serologic tests helpful in differentiating a reinfection from a
relapse? o ‘

Dr. Rein. At the Avmy Medical Centre.we had the opﬁortunity of frequent
clinical and serologic follow-ups of patients with penicillin-treated early syphilis.

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8



Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8

59
A battery of serologic tests was performed with serums of such patients at weekly
and monthly intervals, From our observations we feel it may be possible to dis-
tinguish between relapse and reinfection by carefully conducted serologic studies
at frequent intervals, Following penicillin therapy in patients with early syphilis, -
there is usually a progressive reduction in serologic titer. In reinfection the patient
usually attained and maintained complete seronegativity followed by the deve-
lopment of a darkfield-positive, sero-negative lesion at a new site. Shortly after-
wards such patients developed sero-positive reactions with rapidly increasing
titers. Reinfections can also occur in individuals who still have positive serologic
reactions from their original infection. In ‘treatment failures or relapse there was
noted a sudden increase in serologic titer followed in about one ' month by evidence
of a clinical relapse. If penicillin-treated patients would be subjected to serologic
examinations at weekly or monthly intervals, it might be possible to predict a
clinical relapse about one month before there is any clinical evidence, by a pro-
gressive increase in serologic titer on repeated examinations. Therefore, a rise,
in titer followed.by the development of a syphilitic lesion is suggestive of relapse,
whereas the development of a new syphilitic lesion followed by a rise in titer is
suggestive of reinfection. It is of utmost importance to educate patients to the
great need of reporting to physicians for serologic and clinical examinations at
regular monthly intervals for at least one year followmg the completion of peni-
cillin therapy.

Dr.Perdrup. It has been our experience that true relapses have some of the
characteristics of syphilitic infections of longer duration. That is, the serologic
relapse is slower in developing a higher titer and the serologic response to treat-
ment also is slower. Reinfections evolve the same way as first infect-ions, and
respond similarly to treatment.

Q: When can patients treated with penicillin for early syphilis safely marry?

Dr.Chargin. Irecall Fournier’s statement on this point. After express-
ing the opinion that a man whose infection was of at least four years duration
could safely get married, Fournier added: ». .. but not to my daughter, be-
cause we can’t be absolutely sure.» ‘ '

We cannot be sure, but we have reason to helieve that patients who have
received suitable penicillin therapy for early syphilis and whose clinical and sero-
logic response is prompt and maintained throughout one year- seldom will exhibit
recurrent infectious lesions, and hence can with reasonable safety get married.

Dr. R ein. In many cases this is largely an academic question. I once inquired
of a group of applicants for marriage licenses regarding the question of premarital
sexual contacts and found that about.859; already had had sexual intercourse with
the prospective marital partner In this question, patients seldom follow the
doctor’s advice! ' '
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Section II: Syphilis in Pregnancy and
Congenital Syphilis o

Chairmen Arvo Yippd and Ole Enkvist.

The Value of Peniéilliﬁ Alone in the Prevention and
Treatment of Congenital Syphilis

By

Norman R. Ingraham, Jr., M.D.
Philadelphia, Pennsylvania, U.S.A,

The complete suppression of congenital syphilis by prenatal treatment of
the syphilitic woman, a cherished dream of many French research workers dating
back at least as far as the eighteenth century [Mahon and Lamauve
(1804), Swediaur (1809), Bertin (1810), Fourmnier], was placed in
the realm of possibility by the invaluable pioneer contributions in the application
of artenicals and bismuth to this field by the distinguished Scandinavian inves-
tigators Boas and Gammeltoft andin other European studies. It is now
rendered distinetly probable through the discovery and use of penicillin, In parts
of the world where good syphilis control measures are possible and where adequate
prenatal care has been realized, fresh cases of syphilis acquired before birth have
already seen marked reduction and, from the theoretical standpoint need no
longer exist. The value of penicillin in preventing the passage of syphilis from
mother 1o child approaches perfection. Its ability to readily permeate the placenta
makes it possible totreat adequately and to cure the fetus already infected in utero.
In the increasingly unusual instance in which a newborn syphilitic infant may
result, the effect of penicillin, immediately applied, in seemingly eradicaling
this disease has become almost a certainly. For these reasons it is to be hoped that
this {ragedy of the family and of society may cease Jong before the complete
control of adult syphilis, becomes a realization.

The experience which forms the basis for this detailed discussion on the pre-
venlion and treatment of congenital syphilis with penicillin gees back to the fall
of 1943 at the University of Pennsylvanial and has been gradually expanded to

1 This work was coordinated by the Institute for the Study of Venereal Disease (John I
Stolkes, M.D,, Director), and the Department of Dermatology and Syphilelogy of the School
of Medicine, The following individuals contributed actively to the program: Herman Beer-
man, M.D., John W. Lentz, MD.; Elizabeth K. Rose, MD, and' Paul
Gyodrgy, M.D. (Department of Pediatrics); Alice M. Kresge, R. N, Jane Bar-
bara Taylor, R. N, and Henrietta M. Hanna, R, N, (supervision of attendance
follow-up); Verna M, Stein (Serologist); Emily Stannard (Statistician).
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._in(!:lude the much larger case material available at the Philadelphia General
Hospital 1, This work has Dbeen the subject of a series of previous reports the
cases from which, with considerable augmentation, more prolonged period of
observation, and better clinical control, are included in the present study. Since
the prevention of congenital syphilis is from every standpoint the most important
aspect of this program, the material dealing with the syphlhtlc pregnant womar
will be presented first. : ‘

Syphilis and Pregnancy
M aferial ' ' ’

This is a study of the outcome of pregnancy in 1959 women with syphilis. Four
hundred and. eighty-four of these were contributed by the Universily of Pennsyl-
vania and 1475 by the Philadelphia General Hospital. The group includes 179 (9 %)
White and 1790 (919%) non-White women, with a median age of 21.5 years for
those with early syphilis and of 31.3 years among the small series of cases with
Jate syphilis included, as described below, for purposes of comparison. Of these
women 1063 received penicillin either before or during their pregnancy. The only
basis for selection of cases other than presence of syphilis and stage of disease,
to be discussed more fully in the analysis material presented below, was the dura-
tion of medical follow-up of the infant after birth. It was the desire in this study
to keep under observation all surviving infants with at least monthly physical
examinations, blood serologic tests and, where indicated, roentgenograms of the
long bones, for a period of not less than six months. This was accomplished in
about 779, of cases, many of the infants being observed at intervals beyond the
first half year of life to the age of one year, two years or even longer. All cases
are included, however, in which the surviving infant was followed for at least
sixty days and in whom at the time of the last medical observation there seemed
no reasonable doubt as to the presence or absence of syphilis. Cases followed for
less than sixty days or in whom the diagnosis at the time of last observation was
in doubt have been excluded from the analysis. Most experts working actively
in this field would feel that, using as a basis for selection the criteria just described,
the margin of resultant diagnostic error would be very small, possibly in the
magnitude of one percent. -

For adequate clinical statistical analysis of the value of penicillin in the pre-
vention of congenital syphilis, it was felt that three types of control groups were
necessary. In the first place, since normal, or non-syphilitic, pregnancy does not
invariably result in the birth of a full term living infant, it was felt that data on
the results from a comparable group of pregnancies from which syphilis had been
excluded, in so far as possible, were a requisite. This information was obtained

1 Division Dermato-Syphilology, Department of Medicine (Service Norman R, Ingra-
ham, Jr., M.D.), the following staff members contributed actively to this study: Virgene §.
Wammock, M.D., OM, Carrozzino, MD.,, Ira L. Schamberg, MD., Nellie

Clair, R. N. ((attendance follow~up), Micha el J Burk e (Statistical Ep1dcm1olognsL
Dcpartmcnt of Public Health).
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through inclusion in the study of such a control group giving outcome of preg—
nancy in 10,323 mothers at the Ph1lade1ph1a General Hospital for the years 1945
to 1949 inclusive, in whom syphilis was ruled out by negative medical history,
physical examination and blood serologic tests. These years coincide appromma—
tely with the period when the major portion of the penicillin treated syphilitic
pregnant women were observed.

Secondly, it seemed necessary to cbtain information concerning the effect
of unirealed syphilis on the oufcome of pregnancy in comparable material over a
period concurrent with the study. Such information, though contained in earlier
publications is rather meager in the medical literature and, from other sources,
would not mecessarily be comparable with the results of this study. In the ten
years 1940 to 1949 inclusive it was possible to derive information at the Phila-
delphia General Hospital on the outcome of 302 untreated syphilitic pregnan-
cies, 220 with early syphilis and 82 cases with late syphilis at the time of delivery.

In controlling the results of penicillin therapy in. this field it also seemed
highly desirable to have information in a comparable series of cases concerning
the outcome of pregnancy when arsenic and bismuth, which it is proposed be
replaced by penicillin, is employed. Such-a group of adequately studied pregnant
women with early syphilis was found at the Philadelphia General Hospital for
the interval January 1940 to- August 1946 inclusive. This space of time partially
overlaps the period, starting in the fall of 1943, when data were collected on the
penicillin treated series. Information on the arsenic bismuth treated series ceases
to become available after 1946 because such therapy was discontinued at that time.
This group of cases numbers 594 who received varying amounts of arsenical and
bismuth, as given in more detail in the analyses below either before or during
pregnancy.

Anticipaled Results of Pregnancy as Shown by Conirol Groups

The probability of having a normal full term living infant among patients from
a control group comparable to the syphilis material at the Philadelphia General
Hospital is about 86 in 100 when the possibility of syphilis has been excluded
(Table I). Full term still born infants or neonatal deaths are very infrequent
(about one-half of one percent each). Premature infants, more than two-thirds of
whom are born alive and survive the neonatal period, occur in slightly less than
13 percent of total deliveries.

In comparison, the toll of unfreafed active early syphilis is enormous. A few
normal full term living infants will be born in the untreated syphilitic group, but
the probability of a dead or diseased child exceeds four in five pregnancies: In the
tabular compilation, all of the differences between the untreated early syphilis
group and the control group are statistically significant. The possibility of ohtain-
ing a living infant who survives the neonatal period is only 60 chances in one
bundred. Two-thirds of these babies, moreover, will have active congenital syphi-
lis, The possibility that the syphilitic infant will be premature' is only slightly
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Tab]e 1. Effectof untreated syphilis on oulcome of pregnancy at Philadelphia General Hospital
compared with resulis from non-syphilitic pregnancws'

Syphilis Status of Mother

Outcome of Pregnancy Non-Syphilitie Untrg{;?}c}ﬂ];".sarly Unt;t;fgﬁ?ﬁs]date
Number | Percent | Number | Percent | Number | Percent

Normal Full Term Living Infant.. 8,897 86.25 40 18.2 61 74.4
Living Syphilitic Infant ........| — | - - | 90 | 409 | 2 | 24
*Premature Non-Syphilitic Infant | 930 | 9.00 | 5 | 23 | 2 | 24
Neonatal Death | - | [ |

Fuoll term infant .............. 49 0.46 4 1.8 1 1.2
*Premature infant ............| 177 | 170 | 26 | 118 | 6 | .4
Stmborn | T

At fullterm .................. 57 0.54 40 18.2 10 12.2
Premature (miscarriage) -.......| 213 | 205 | 15 | 68 | o | 0.0

' Total | 10,323 | 100,00 | 220 |"100.0- | 82 100.0

* A premature infant is defined as weighing less than 5 lbs. (2.27 kg.)

increased in the syphilitic as compared to the normal control group (21 percent
and 13 percent respectively), but the likelihood that the diseased premature infant
will survive the neonatal pericd is only ope-sixth that of the otherwise healthy
premature infant. The prcbability that the ctuteeme of pregnancy will be a still-
birth at term is increased more than 32 times in the untreated mother with early
syphilis. _ '

Duration of syphilis at the time of pregnancy has an important effect on the
outcome. Untreated women with syphilis of more than four years duration have a
probability of 3 normal full term livirg infants in 4 pregnancies (Table I). While
this difference is statistically significant, the only other figure in this compilation
which will stand the test for accuracy is the percentage occurrence of stillbirths
at term which is still about 22 times the probabilily shown by the normal control
group. The likelihood of obtaining a living syphilitic infant, between two and
three percent among the untreated women with late syphilis, is not significantly
greater than the incidence of this accident in the treated syphilis material to be
presented. For this reason, conclusions based upon the cffect of treatment in pre-
venting congenital syphilis in any series which includes a substantial number of
patients with late syphilis is hardly valid without correction for duration of
disease. All of our subsequent analyce‘s on the usefulness of treatment during
pregnancy are, accordingly, based onJy upon the study of women with early syp-
hilis.

Arsenic and Bismuth in the Prevention of Congenital Syphilis

For comparison with the results of penicillin therapy to be presented the
value of types of syphilis treatment used immediately before the advent of the
antibiotics is summarized in Table II. This shows, as has been known for many
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Table II. Effect of arsenic and bismuih in prevention of congenifal syphilis -outcome in eérl;;
syphilis and pregnancy af Philadelphia General Hospital analyzed as to amount of trealmenl given
and compared to non-syphilitic control group

Treatment Status of Syphilitie
Mother
Non-Syphilitic *Small amounts of | More than ten
Outcome of Pregnancy Gontrol Group arsenical before or | weeks of arsenical
during pregnancy | during pregnancy
Number | Percent Number| Percent\Number Percent
Normal Full Term Living Infant..| §,897 86.25 138 65.1 244 91.4
Living Syphilitic Infant ........| — | — | 28 | 132 | 6 | 2.2
Premature Nom-Syphilitic Jofant ..| 930 | 9.00 | 6 | 28 | 2 | 07
Neonatal Death N
Full term infant .............. 49 46 2.8 1.9
Premature infant ..............| 177 | 170 | & | 3.8 | o | o0
stiborn | T
At full term ..ooovn e 57 .54 20 9.5 9 3.4
Premature (miscarriage) ........| 213 | 205 6 | 28 [ 1 | 0.4
Total 10,323 | 100.00 212 100.0 267 100.0

* T ess than 20 weeks arsenical treatment with or without bismuth prior to pregnancy and/or
less than 10 weeks arsenical treatment with or without bismuth during pregnancy.

years, that small amounts of treatment given either before or during pregnancy,
quantities well below the standards normally employed in bringing about the
«clinical cures of syphilis, are capable of having a markedly favorable effect on
the outecome of pregnancy. Less than 20 weekly injections of a trivalent arsenical
preparation, such as neoarsphenamine or a phenarsine derivative, given before
pregnancy with or without bismuth, or less than 10 injections of an arsenical given
during pregnancy, are capable of giving normal full term living infants almost
two times in three. When more than 10 weeks of arsenical therapy is given during
pregnancy, with or without bismuth, the results of pregnancy in all categories
analyzed are superior to those obtained in the normal control group with the
exception of some slight tendency to an increase in the number of infants stillborn
at term, but here, the difference will not bear the test for statistical significance.
Better than 91 percent normal full term living infants resulted and only 2.2 percent
living syphilitic infants.

Aqueous Penicillin by Frequent Injection in Hospitalized Patients

‘With the syphilitic pregnant woman, as with other types of syphilis, initial
trials and still by far the greatest experience has heen with aqueous penicillin by
injection at 2, 3 or 4 hour intervals. It was soon found, through trial and error, that
amounts of penicillin incapable of stopping progression of the disease in the adult
or preventing infectious relapsing lesions were likewise not capable of preventing
infection of the fetus in a satisfactory percentage of cases. Nonetheless, as with
previous chemotherapy using arsenic and bismuth, even small amounts of peni-
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Table III. Effect of penicillin in the prevention of eongenital syphilis. Oufcomme when aqueou s

penicillin isused by frequent injection, d ur ing pregnancy analyzed as lo lotal dose: whether
greater or less than 2.4 million oxzford units

Total Dose -Penicillin to Syphilitic Pregnant Woman
Outcome of Pregnancy Less than 2.4 million units | 2.4 million units or more
Number Percent Number Percent
Normal Full Term Living Infant .. 13 62 435 94.0
Living Syphilitic Infant ........| 5 | 23 | 5 | 11
Premature Non-Syphilitic Infant ..| 0 | o0 |z | 04
Neonatal Death | | [T
Full term infant .............. 0 00 1 0.2
Premature infant ..............| 1 1 | 5 | 4 T 0.9
B Y e
At full term ........ ... ...l 2 10 11 2.3
Premature (miscarriage) ........| o [ o | s 5 | 11
Total | 21 100 463 | 100.0

cillin (total dosage of 300,000 or less up to 1.2 million Oxford units)
are capable of producing a markedly favorable effect on the outcome of preg-
nancy (Table III). Optimum results, better than 90 percent mormal living full
term infants and about one percent living syphilitic infants, seem to be reached
by total dosage of 2.4 million Oxford units when agueous penicillin is used. Total
dosages of 4.0 to. 6.0 million Oxford units have been employed in periods from 7 to
12 days but significantly improved outcome of pregnancy has not been procured
over those obtained from the use of 40,000 units crystalline G sodium (or potas-
sium) penicillin in aqueous solufion every three hours for a total of 60 injections.
This last mentioned form of treatment, however effective, has, in the process of
evolution and from consideration of practicability and convenience, been largely
replaced. It has no great advantage apparently from the therapeutic standpoint
over the use of the currently available more slowly absorbed penicillin prepara-
tions which require less frequent administration.

Slowly Absorbed Penicillin Given During Pregnancy . .

Our experience with the use of peniciilin in absorption delaying vehicle in the
treatment of the syphilitic pregnant woman commenced in the fall of 1945, With
increasing accumulation of favourable results and improvement in the vehicles
available for treatment it has now completely replaced the use of aqueous penicillin
in our eclinics. The plan has been to maintain a satisfactory concentration of peni-
¢illin in the maternal and fetal tissues for a period of eight to ten days. The results
of the three different treatment courses utilized arc.summarized in Table IV. The
initial requirement of once daily injection has more recently been modified to
give less frequent injection though with total dosage of from 4.8 to 6.0 million
Oxford units. Application of the usual tests for statistical significance show no

5
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Table IV, Ejfecl of penicillin in the prevention of congenital syphilis. Quicome when penicillin

in absorption delaying velicle is used during pregnancy; three different schedules
and total dosages analyzed

Method of Treatment
Total dose  4.% mill. units| 6.0 mill, units| 6.0 mill. units| Total All
Result of Pregnancy | Number.inject. 8 10 5 Three Types
Number days 8 10 9
No. | Percent | No. | Percent | No. | Percent | No.| Percent
Normal Full Term
Living Infant .... 116 89.2 51 88 11 90 178 §9.0
Living Syphmitic | | T T T
fapt ............ 3 2.3 1 2 1 10 5 2.5
Prematare Non- | | | T T N
Syphilitic Infant.. 0 0.0 0 0 0 0 0 0.0
Neomatal Death | [T T B T
Full term infant .. 1 0.8 0 0 0 0 1 0.5
Prematurc infant..| T 3T Tas |71 2o o | e 20
Salbern T T TTTTTT T T T T
At full term .... 6 4.6 5 8 0 0 11 5.5
Promature  (mis| | N T T
carriage) ...... 1 0.8 0 0 0 0 1 0.5
Total | 130 | 100.0 |58 | 100 [12| 100 |200] 100.0

difference between the results obtained with the three different methods of treat-
ment employed using slowly absorbed penicillin. In the aggregate they have
resulted in 89 percent normal full term living infants and 2.5 percent living syphi-
litic infants. There was no statistical significance in the minor differences in results
obtained from aqueous penicillin by frequent injection when compared to slowly
absorbed penicillin given once daily or even less frequently. The choice of exact
type of drug and frequency of administration will accordingly be determined from
‘questions of convenience or suitability to the particular situation prevailing
rather than from concern for any difference in therapeutic efficiency.

Treatment Given Prior to Conception in the Prevention of Congenital Syphilis

If pen’cillin is an effective method of treatment in most cases of acquired syp-
hilis in the adult woman, the next pertinent question has to do with the need for
repetition of therapy during subsequent pregnancies if medical care has been ade-
quate prior to conception. This consideration has led to witholding penicillin
during pregnancy in instances in which women have had a normal response fo
treatment given before pregnancy. It has also led to a reevaluation of the out-
come of pregnancy and the necessity of retreatment when adequate amounts of
arsenic and bismuth were given prior to conception.

The appraisal of our own experience in this field shows that adequate precon-
ceptional therapy with either arsenic and bismuth or penicillin give results which
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Table V. Prevention of congenital syphilis; treatment of the syphilitic woman before but
not during pregnancy; resulls from penicillin therapy compared with arsenic and bismuth

Type of Treatment Given Before Conception
Outcome of Pregnancy. %Eﬁf&?&z&zﬁiﬁ lzg:je 2.4 Tég:gnog}gg; ?ci'ﬁrillilts or
muth

Numbey Percent - Number Percent

Normal Full Term Living Infant .. 106 192.2 345 91.0
Living Syphilitic Infant ..........| 0 | 0.0 | 2 | 05
Prematurc Non-Syphilitic Infant ..| & | Tss | TsTTTTTT 0.8
Neonatal Deatn | | T[T

Full term infant .............. 1 0.8 2 0.5
Premature infant ..............| 4 | 85 | 9 | 2.4
Stillborn 5 e I

At full term ...l 0 0.0 13 3.4
Premature (miscarriage) ........| 0 | 00 | s | 14

Total 115 100.0 379 | 100.0

again do not differ statistically from those obtained when adequate amounts of
treatment given during pregnancy (Table V). Among 115 mothers at the Phila-
delphia General Hospital who received more than 20 weeks of arsenical treatment
with or without bismuth prior to conception, but no specific treatment for syphi-
lis during pregnancy, more than 92 percent normal living full term infants resuted
and no living syphilitic infants. With 379 mothers who received a total dose of 2.4
million units or more of penicillin prior to conception but no specific treatment for
syphilis during pregnancy, 91 percent normal full term living infants resulted
and only 2 (0.5%) living syphilitic infants. These figures will be immediately recog-
nized as again better than the anticipated expectancy of normal full term living
infants as shown by the comparable non-syphilitic control group. Adequate treat-
ment of the mother prior to conception is accordingly just as effective as specific
therapy given during pregnancy in the prevention of congenital syphilis provided
observation throughout the period of gestation is adéquate and reinfection does
not occur.

Discussion of Penicillin Treatment of the Syphilitic Pregnant Woman

a. Blood Serologic Test During Pregnancy and at the Time of Delivery

Sinee only a short time will intervene between the date of treatment and
the date of termination of the pregnancy, in this group on an average three to
four months, the majorily of the syphilitic women will still be seropositive at
delivery. In actuality 81.6 percent of the mothers treated with penicillin during
pregnancy were seropositive at the time of birth of the child and 38.1 percent of
the mothers treated prior to conception were seropositive. In evaluating the effect
of treatment, repetition of the blood serologic test of the mother during preg-
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nancy is of little value unless a titér is performed to determine quantitati\;e
response. Minor variations Wthh may be indicative of activity of disease and at
times predlct infectious relapse may then be determined. A monthly examination
for syphilis, including laboratory tests and an inspection for presence of lesions,
from the time of treatment until termination of the pregnancy is essential to the
ideal handling of such patients and formed a part of the routine management
in this study. \

Mothers seropositive at the time of dehvery may give birth to seropositive
non-syphilitic infants. In this group 46.1 percent of the normal (non-syphilitic)
infant offspring of syphilitic mothers had positive blood serologic tests at the
iime of birth. Such normal infants dévelop negative blood tests in almost every in-
stance by the time they are one month old. Only occasionally does a percept:ble
‘amount of syphilis reagin remain for as long as 1wo to three months after birth.
The presence of a substantial titer of reagin beyond the third or fourth week of
life is usually indicative of prenatally acqulred syphilis and must always - be
regarded with suspicion. :

b. Reasons for Failure of Treaiment During Pregnancy

Failure of treatment during pregnancy results from two principal causes. In
the first place, the fetus may be diseased beyond all hope of survival at the time
treatment is instituted. This occurs in some cases when the mother with active
syphilis does not receive attention for her disease until the latter part of preg-
nancy, usually after the thirty-second week. The fetus may cccasionally die during
the course of treatment, in such instances or.be stillborn shortly after its comple-
tion. This is a problem of general prenatal care. It is the reason why statistically,
the stillbirth rate always has a tendency to be higher in the early syphilis group
than in the normal control group. The disease and mortality rate from this cause
cannot be reduced further as a result of treatment until the medication is given
uniformly in the early months of the pregnancy (prior to the sixteenth week).

The second cause of failure, which usually results in the birth of a living syphi-
litic child, comes from recrudescence of activity of infectionin the last weeks of the
pregnancy in spite of treatment or occasionally from fresh infection. This was a
problem in prepenicillin days as it is at the present time though for a slightly
different reason. When arsenic.and bismuth were used to prevent congenital
syphilis, about ten weeks of therapy were essential prenatally to be reasonably cer-
tain that the fetus was protected. W ith active syphilis in late pregnancy it was not
always possible from the practical standpoint to give this length-of treatment
course before the fetus was infected or the pregnancy terminated. With penicillin,
total treatment may be given in a week or two, which is a gréat advantage. But,
in the occasional case in which treatmient is ineffectual in controlling the maternal
infection and relapse occurs with or without the development of recognizable
surface lesions, or when the woman is reinfected through some failure in epidemic-
logic procedure, then a diseased infant may result. Careful observation of the mother
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through pregnancy will reduce. these risks to a minimum, but even retreatment
as indicated will probably not make possible the reduction of infantile syphilis to
an incidence much below the one percent now obtained in the offspring of syphilitic
mothers. : . .

Among the women in this series who received presumably adequate amounts
of penicillin 12 living syphilitic infants resulted (10 in mothers treated during
pregnancy; 2 in mothers treated before pregnancy). The occurrence of each of
these could be explained on the premises outlined above. All but one of these
infants had positive blood serologic tests at birth. The sole seronegative infant
became seroposilive after the third week. A definite diagnosis of syphilis was
established in six of these babies by the time they were one month old, in two in-
stances during the third month and in two during the fourth month. In the other
two infants medical follow-up-during the first four months was inadeaquate so
that the positive diagnosis was not accomplished till the age of 5 months and 17
months respectively. All of these infants responded well to subsequent treaiment
for syphilis.

¢. Relation of Week of Pregnancy in which Treatment is Given to Unfavourable
Ouicome

An analysis of the circumstances attendant on the birth of the living syphilitie
infants among the mothers who receive more than 2.4 million Oxford units of
penicillin during pregnancy will indicate the relative importance of the factors
above mentioned in inducing failure. Of the ten mothers concerned, three of these
women were treated after the thirty-second week of the pregnancy, but six were
treated before the midpoint of pregnancy (only one was treated between the
twentieth and the thirty-second week).

The reason for failure among those mothers treated after the thirty-second
week is easy to understand. These are instances in which in all probability the
fetus was already infected in ufero and the amount of trealment given the mother
was insufficient-to complete the cure of-the fetal syphilis prior to birth. That the
majorily of cases of fetal syphilis are cured in such circumstances, however, and
only a few are not, is attested by the fact that in this series 148 (22.39,) of the
mothers treated with penicillin during pregnancy received their medication after
the thirty-second week. In such instances it would be anticipated that women
with active early syphilis would have already transmitted the disease to the un-
born child in a large percentage of cases.

The instances in which the mother was treated in early pregnancy (or even
before pregnancy) and yet the infant was infected, can be explained usually only
on the premise that the active maternal infection was not controlled. Since this
occurred six times among 204 mothers treated before the iwentieth week, it is
apparent that the risk following a single course of treatment for active syphilis
given early in pregnancy was somewhat greater in this series than if treatment
was given in the latter months of the pregnancy. In these six failures among
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mothers treated before the twentieth week in pregnancy, infectious relapse at or
near ferm occurred in three cases, high sustained titer of the blood serologic
test for syphilis throughout pregnancy in two cases and serologic relapse at about
the termination of the pregnancy in the final instance. The majority of women
(479,) were treated between the twentieth and the thirly-second week and yet
only one failure in terms of birth of a living syphilitic infant developed in this
group.

Even though the total number of failures is small, the differences in failure
rate between the various periods of pregnancy is statistically significant (Table
VI) and seems to indicate that the best time to protect the fetus with penicillin is

Table VI. Syphilitic infants born of penicillin Ireated mothers referred to week in pregnancy that
treatment was given

Number | Failure
i Number of Mothers | Perecent | Living Rate
Period of Pregnancy |Treated with Penicillinl Total |Syphilitic| Per

Infants 1000

0 to 20 204 30.7 6 29
21 to 31 311 47.0 1 3
32 to term 148 22.3 3 20

Total 663 100.0 | 10 52

between the fifth and seventh months. The very occasional fetus which is infected
during this period will usually be cured in wiero and treatment at this time in
pregnancy will hold the maternal infection in abeyance in almost every instance
for a long enough interval to make infectious relapse prior to term unlikely. This
is, of course, a tentative observation only on limited case material an is not to
be construed as a recommendation for treating the syphilitic woman at any
other time in pregnancy than is close as possible to the date of the first prenatal
visit.

It is interesting to note that Cole, Plotke, Thomas and Jenkins
(1949) also found the greatest number of confirmed syphilitic outcomes in mothers
treated in the first trimester of pregnancy and the least when treatment was given
during the middle trimester. In addition, both of the living syphilitic infants in the
report (1950) with Bundesen as senior author were in mothers treated with
2.4 million Oxford units total dose of penicillin prior to the sixteenth week of
pregnancy. Some clinical research workers have advocated retreating late in
pregnancy all women with early syphilis who received their initial therapy before
the sixteenth week. Considering the small risk to the fetus, however, even with
the failures as described above, this can hardly be advocated as a routine proce-
dure.
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P

d. Response of Pregnant Woman to Treatment and Question of Refrealment in
Subsequent Pregnancies '

The value of arsenic and bismuth therapy given prior fo pregnancy in pre-
venting congenital syphilis has been answered even more conclusively than in the
present study with a larger series of cases (570 pregnancies in 363 women) by
Goodwin and Fab er (1948). Their results are similar to those described by
us in that none of the living infants were shown to have syphilis. This type of
material is not strictly comparable to that compiled from the study of syphilitic
women treated with penicillin prior to conception as shown in the present report
and in that of Tucker (1949), because the latter groups deal with recently
acquired infections and the arsenic and bismuth group largely with late syphilis.
Because of the prolonged period necessary to administer arsenic and bismuth
as compared to penicillin and the frequent failure to detect the disease at its
inception, relatively few of the women who were treated prior to conception with
the older remedies had syphilis of short duration when pregnancy resulted. To
such a group the element of time has been added to that of treatment. This, as
shown by reference to the control group of untreated syphilis in the present study,
would be expected to greatly improve the outcome of pregnancy.

The question of retreatment of the syphilitic woman in subsequent pregnan-
cies is intimately bound to the question of her response to initial penicillin
therapy. In an unselected series of 285 syphilitic pregnant women from the
University of Pennsylvania, 192 with early syphilis and 93 with late syphilis, we
have endeavoured to obtain some impressions on this point (Tables VIL VIII)
(Fig. 1) In the early syphilis group, which numbered 74 patients with
primary and secondary syphilis and 118 patients with early latent syphilis, maxi-
mum serologic response was apparently not obtained from the single course of
treatment until about the third year and then leveled off at between fifty and

Table VII. Response of syphilific pregnantwoman to penicillin the-
rapy alone; results of blood serologic test and number of patients retreated for
progression of disease over five year period; mother originally treated for eariy syphilis

Cases ) Period of Observation in Years
Observations Total 4 to b
Retreatment lest thanls | % to 1 |1to2|2to3|3tod or more

Number Cases .......... 192 192 165 138 103 58 38
Number Obscrvations 2537 1078 483 504 287 123 62
Number Seropositive . 1803 913 | 321 | 304 | 153 | 2| 32
Percent Seropositive - 849 | 864 | 60.3 | 53.3 | 42.3 | 516
Number Retreated ...... 7 4 1 1 1 0 0
Cumulative Percent Rel TTTTTTTTTYTTTT T (T
treated* .............. 4.7 2.1 2.7 3.4 4.3 4.3 4.3

*Based upon percentage patienté observed in each time period and ealculated by the life
table method described by Iskrant, Bowman and Donahue (1948).
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Table VIII. Response of syphilitic pregnant woman to penicillin

therapy alone; results of blood serologic testand number of pati-

¢ents relrealed for progression of disease over five year period;
mother originally freafed for lale syphilis

Case * . i Period of Observation in Years

Observations . Total

Retreatment lessthan % | % to 1 [1t02|2to3|3to4]| 4to5
Number Cases .......... 93 93 68 571 385 11 8
Number Observations 732 290 152 177 | 78 24 11
Number Seropositive T —657— _____ iig ______ 1_2_6 _____ 1_ 6_2_ __7_1__ H“2_0__ ____5_."
_Iiei'(ie_r‘lid%a_rglio_si_ti_v_e_:_._.._. — | 8h4j5____ __Eé-.g__. _EI_EH ‘51—6_ ?33?3 _____ 8 _1._8___
Number Retreated ...,.. 1 0 . 0 1 l 0 | 0 ’ 0

SYPHILITIC PREGNANT WOMEN TREATED WITH PENICILLIN _
RESPONSE OF BLOOD SERQOLOGIC TEST AND CUMULATIVE RETREATMENT
RATE EARLY COMPARED TO LATE SYPHILIS

. LEGEND
PERCENT EARLY SYPHILIS  —x——3—
) 100 ! LATE 5YPHNG —O-0O—0—
‘\\' ‘ ’ ‘ R - ]
%0 | -0 _ |
‘X /. . N '
B |
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S
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0
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Figure |. Prepared from data in Tables VII and VIl
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sixty percent seronegative, This is certainly no better response, if as good, as has
been obtained with non-pregnant patients, though probléms concerning age, race,
sex and stage of disease, which are difficult to correct for from available informa-
tion make true comparisons difficult. With symptomatic early syphilis and com-
parable types of treatment courses in the non-pregnant patient, the percentage
seronegative vary from 635 to 80 at 21 to 24 months after penicillin [Bauer,
Usilton and Price (1950)]. One point of interest among these pregnant
women is the low retreatment rate: only seven retreated in 192 cases of early
syphilis observed for periods up to five years, the majority of retreatments cceurr-
ing within the first year. This represents a retreatment rate of only 3.4 percent
at 24 months (Table VII, Fig. 1). In contrast, the available statistics on non-
pregnant patients with symptomatic early syphilis and comparable treatment
schedules show retreatment rates at 21 to 24 menths of from 16 to 25 percent-
[Bauer and Price (1949)].

In arriving at some conclusion with regard to the serolegic and clinical res-
ponse in lafe syphilis (largely 1ateh'l) in the pregnant woman, there are little or
no similar data for compariscn in non-pregnant groups. It is realized, moreover,
that short periods of observation (up to five years) may be less signjficant in this
type of material. Nonetheless, among 93 pregnant women treated with penicillin
for late syphilis there was very little indication of any favorable effect on the
blood serologic test (Table VIII, Fig. 1). About one-fifth of the patients became
seronegative within the first year of post treatment observation after which there
was no evidence of continued favourable response. There was, however, clinical
evidence of progression of the disease in these seropositive cases necessitating
retreatment in only one pregnant patient with late syphilis during this period.

The continued positive serologic test for syphilis in spite of treatment impo-
ses a number of practical considerations for the woman in the child-bearing age.
Without any true attempt to evaluate the efficacy of penicillin therapy in curing
maternal syphilis, which is beyond the scope of this paper, two observations are
pertinent. The first is that, if we use the response of the blood serolegic test as
the criterion for cure or for retreatment in subsequent pregnancies, many mothers
who have received standard courses of penicillin and who are capable of giving
birth to perfectly normal infants, retain their positive bloed serolcgic test. The
second point to be stressed is that the decision as to retreatment of the pregnant -
woman with latent syphilis, and this includes most cases of syphilis and preg-
nancy, must be largely founded on more or less arbitrary criteria [such as have
been outlined by Wammock, Carrozzine, Ingraham and Clair
(1950)], based upon clinical experience with large numbers of patients. Of women
who have received penicillin for symptomatic or latent early syphilis as many
as 50 percent will remain seropositive in subsequent pregnancies up to five years
after treatment and when we are concerned with symptomatic or latent lafe
syphilis, some 80 percent may be expected to remain seropositive in the same
period of observation. ' |
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Table IX.Summary of value of treatment inprevenii onofcongenital
syphilis. Trealment given before or during pregnancy compared with unireated ¢ontrol group

Treatment Status of the Syphilitic Woman

Outcome of Eal o g y nancy Only
Pregnance ~arty ate Y R . I
g y Syphilis Syphilis As and Bi | Penicillin | As and Bi Pep1c1111n
No. Per No. Per No. Per No. Per No Per No. f:;ft

cent cent cent cent “| cent

Living Infant ..| 40| 18.2| 61 | 74.4 ] 244| 91.4 | 613| 92.5| 106 92.2 | 345 91.0

Living  Syphilitie] | T T B R T
Infant ........ 90| 409 2| 24| 6 22| 10/ ‘15| of ool 2 o3

Premature Non-
Syphilitic Infant 5 2.3 2 2.4 2 0.7 2 0.3 4 3.5 3 0.8

Neonalal Dealk
Full term infant 4 1.8 1 1.2 ) 1.9 2 0.3 1 0.8 2 0.5

Premature infant —,_’Zg 11.8 4 7.4 0 0.0 8 1.2 4 3.5 9 2.4

Stillborn )
At full term ..| 40| 18.2 10 | 122] 9 34| 22/ 33| o o00] 13 3.4
Premature ....| 15| 68| 0| 0.0 1| o4| 6 09 o 0.0 5 1.4

Total | 220] 100.0 | 82 | 100.0 | 267| 100.0 | 663] 100.0 | 115| 100.0 | 379] 100.0

Table X. Summoary of the literalure in the prevention of congenital
sgphilis. Living syphililic infants born following penicillin therapy of the syphililic woman
from principal previously published reports

Living
‘When treat-| Total ot
Author(s) zg?irc- Total dose penicillin | ment given | Preg- S¥1]1)f21 lrlllg;;c
: ' P tion |(illion oxford units)| in relation | nancies
ation to pregnancy| Observed| No Per
‘| cent
Frazier ......... e (1946) 0.6 to 1.2 . during 9 none| 0.0
Olanskyand Beck (1947) 2.4 during 21 none| 0.0
Allen and Delp ...... (1949) 3.0 to 6.0 during 47 2 4.3
*Caole, Plotke, " ho-
mas, Jenmkins ...... (1949) 0.2 to 10,0 during 414 11 2.7
(1950) 0.6 to 9.6 before 229 1 0.4
*Cross, McGain, Hey-
MAN .. ovrrininirenn (1949) 4.8 during 39 2 5.1
FTUCKET ovouvvennnnn.. (1949)| 0.6 to more than 5.0 during 149 none| 0.0
(1949) 1.2 to 9.6 before 111 1 0.9
*Bundesen, Rodri-
quez, Aron, X orman| (1950) 2.4 to' 4.8 during 130 1 0.8
before 76 1 1.3
Total 1225 19 1.6

*Previous reports from same institution not cited, since it is assumed that all cases are in-
cluded in most recent publication.
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SUMMARY OF VALUE OF TREATMENT GIVEN BEFORE OR DURING
PREGNANCY IN PREVENTION OF CONGENITAL SYPHILIS COMPARED
WITH CONTROL GROUPS
TREATMENT SYPHILIS ..
STATUS STATUS 6 20 30 40 50 60 70 80 90 ft‘w“?,ﬁz?
§ EARLY
UNTREATED . ezo
LATE
a2
UNTREATED CONTROL { NONE
10,323
EARLY '
TREATED «
DURING ) AS<BIS 267
PREGNANCY EARLY —
| ‘u‘ 663
(EARLY
TREATED ATe | AS<BIS
BEFORE i s
FREGNANCY
LEGEND ‘EARlY PENICILLIN 379

uvine Non-symume TR | r 1 ! | | 1 x 1 | |
LIVING SYPHILITIC By =10 26 30 40 50 60 70 a0 90 100

STILL - BIRTHS AND
MEO-NATAL DEATHS [__]

Figure 2. Prepared from data in Tables | and IX

e. Recommended Treatment Schedule for the Pregnant Syphilitic Woman

A summarization (Table IX, Fig. 2) comparing, one with the other, the rela-
tive values of the different types of treatment used in the prevenlion of con-
genital syphilis shows that adequate therapy administered either before or during
pregnancy give identical results in fulfilling expectancy of full term living infants
normal for the sample of the population surveyed, and in reducing the number
of syphilitic births to the minimum (1 to 2 percent). The several major previous
publications in this field from other clinics in the United States when combined
show 2 failure rate following penicillin of 1.5 percent living syphilitic infants
among 1225 pregnancies (Table X) which is a figure strictly comparable to that
obtained in the. presently reported studies. The greater value of penicillin, which
makes it now the treatment of choice in this field is to be found not so much in
its increased efficacy over arsenic and bismuth since both methods of lreatment,
ideally applied, give approximately equal results. It is to be found rather in ‘ease
of administration of penicillin, in its lack of toxicity, its ability to treat the fetus
already infected in ufero, and in the shorter time period necessary to produce the
desired results. There are apparently almost no investigators, familiar with this
subject, who express a contrary point of view as recent complete summaries of
medical and public health thought show [Thomas (1949), Ingraham
and Beerman (1950) and Goodwin (1950)]. -
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The basic essential in treating the pregnant syphilitic woman to- protect or
cure the fetus is to maintaii catlsfactory pemcﬂhn concentrations over a ‘pericd
of seven to ten days. This, as we see it now, can best be accomplished by a total

dosage of 6.0 million Oxford units of procaine penicillin in absorptlon delaylng
vehicle, such as a vegetable oil with 29 aluminum monostearate. Individual
injections of 600,000 Oxford units once daily may be used, or perhaps a larger
amount of antibiotic at longer intervals, provided the concentration of penicillin
in the maternal blood is sufficient to permeate the fetal tissues in therapeutically
effective. amounts. |

" Congenital Syph111s .

The story of pemcl]hn treatment of congemtal eyphlhs 15, from the purely
scientific sLandpomt much less satisfactory and much less convincing than ‘the
material just presented on syphilis and pregnancy. This is inevitable since the
increasingly effective antepartum.syphilis care given in areas from which this
material has been collected, is making congenital disease a less and less frequent
occurrence.. Most cases of congenital syphilis.in Philadelphia currently arise from
poor prenatal supervision among the some 10 to 12 percent of patients who do not
report for medical observation until at or near the termination of pregnancy.
Many of these are sexually promiscuous young women and unmarried mothers.
The incidence and prevalence of syphilis and other venereal disease among them
is high and in the magnitude of 200/1000. This is largely a problem in sociology,
economics and public health education. The number of cases of congenital syphilis
which occur among those mothers who have had adequate ‘antepartum super-
vision is so small as to cause no concern. If good prenatal care occurred generally
there would be no possibility of completing the remainder of this presentation.
As it is, we have been able to collect in the slightly less than seven year period
of this study, from the combined services of the Universily of Pennsylvania and
the Philadelphia General Hospital only 183 cases of congenital syphilis adequately
observed after receiving penicillin therapy. Fifty-seven of these were infants less
than four menths of-age when treatment was instituted, 23 were between the
ages four months and-two years, the remainder (103 cases) were late congenital
syphilis classified as latent with stigmata, 40 cases; congenital neurosyphilis, 37
cases; active late syphilis of the skin and bone, 4 cases; interstitial keratitis, 22
cases. There were 79 (43 percent) males in the group and 104 (57 percent) females;
55 (30 percent) were White and 128 (70 percent) were non-White. A total of 1591
medical examinations including bldod serologic tests-and spinal fluid studies were
carried out on these 183 patients (Table XI).

Response of Blood Serologic Test Following Penicillin. . :

~ One of the most striking observations in the evaluation of congenital syphilis
comes in the response of the blood serologic test in the penicillin treated rmaterial
when analyzed by age at the béginning of therapy. (Table XII, Fig. 3).- In in-
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Table XI Early and late congenital syphilis.; Analysis of number of cases observcd durlng each tzme

Age When Period ‘of Medical Post Treatment Follow-Up in Years
Penicillin g more
Total
Treatment T [Up to 1|1 to 1)1 to 1%4[1% to 22 to 3|3 to 4[4 to 5| than
‘Was Begun N 5
Belore Nuﬁbef Patients 5'7 53 39 32 25 24 21 14 6
4 o [Number Observations| 496 | 209 | 100 |48 |37 759 | 3 | 19 | 9
months |—emm—m—mee | T T RN N IR,
¥ |Number Died 0] 10 0 0 [~ o o[ o | o o
4 months |Number Patients 23 22 17 13 | 14 10| 7| 4| 1
to Number Observations| 217 88 35 28 22 20 16 6 2
2 years Number Died 0 0 0 | 0 -0 0 0 0 0
Number Patients 103 94 76 63 16 44 29 22 17
more than | ———-——————————. et B et Bt B Bt et — |
2 vears Number Qbservatinns| 878 307 207 106 71 83..| 48 32 24
Number Died | 0 1 o | ol o | o o o of o
Number Patients 183
Tetal |- ———
Number Observations| 1591

Table XIIL Ea.rl_] and lale congenilal syphilis. Response of blood serologlc test Lo penicillin therapy
analyzed according to age when frealment was given

Age When g:?lﬁl_ Period of Medical Post Treatment Follow-Up in Years
Penicillin ber Blood Serdlogic At [ more
Treatment | "~ Test for Syphilis Start | up ¥%Bo|1to] 13 2 3 4 than
Was Given |, Treat-|{to |to1 | 1% |to2 |[to3 |to4 |[to5 y
ients 5
ment
Belore .
4months | .- |Number Seronegative*| 0 | 47 | 80 | 47 | 87.] 30| 35| 19| 9
(median 1.9 | (T T T TTTTT o T il At Rttt Bttt it |-
months) Percent Seronegative 0 | 22 |80 | 98 | 100 | 100 | 100 | 100 | 100
4 menths
1o 2 years 93 (Number Seroneg'ltn'e* 0 9 10 7 9 14| " 6 4 2
(median 8.6 | (77T T T TTTTITTTTOITTTC I A R R T
months) |Percent Seronegative 0 10 | 28 | 25| 41| 70| 38| 66| 100
more than
2 years 103 |[Number Seronegatu ek 8 30 |16 | 16 | "9 | 153] 11 8 4
(mediani16.1| [ T T T T ITTIT T Tl T Y i e
years) . Percent Seronegative 8- | H 8 | 15 13| 18| 23| 25| 17

*For total number of observations in each time period see preceding table. '

fants whose treatment was commenced prior to the age of four months (median
age 1.9 months) not a single infant followed beyond the age of 18 months failed
to become seronegative and clinically normal. One-fifth of the treated infants ob-
served during the first six month post treatment interval were seronegative,
four-fifths at 12 months were seronegative, 98 percent at 18 months and 100 per-
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EARLY AND LATE CONGENITAL SYPHILIS; RESPONSE OF BLOOD
SEROLOGIC TEST TO PENICILLIN THERAPY ACCORDING TO AGE WHEN
TREATMENT BEGUN

LEGEND
TREATMENT BEGUN
PERCENTAGE DEFORE 4 MOMTHS
AMONTHS 2 YEARS o 5
100 WMORE THAN 2 YEARS _ N .
90 [\
\f e
o _—— 0O
80 = End SOURN
: )ﬁ\ Q T =~ ._| MORE THAN 2 YEARS
o) [ i
70 SN
\ \
&0 N o
MO
~
\ \w \‘
50 T
40 \ et S
"= & MONTHS
o) TO 2 YEARS
30 o
20
o
o \’\ < - y , BEFORE 4 MONTITS
YEARS 1 2 3 4 g 6

Figure 3. Prepared from data in Table XI|

cent thereafter. This evidence of virtvally complete response to penicillin treat-
ment with almost total absence of clinical relapse or progression up to more than
tive years of observation is apparently peculiar to infantile congenital syphilis. It
has been remarked upon by several other investigators.

With increasing age at the beginning of treatment the serologic response
becomes less complete. In the group in whom treatment was started between the
age of 4 months and 2 years (median age 8.6 months) about one-fourth had become
seronegative at the end of cne year and about one-haif after 2 to 3 years of obser-
vation. In late congenital syphilis (median age at beginning of treatment 16.1
years) reversal cf the blood serologic test following penicillin is hardly noticeable,
One year after treatment there was no appreciable change in the blood serum
reagin titer for syphilis and even into the fourth and fifth year after treatment
no more than 20 to 25 percent of the cases had develeped completely negative
blood tests.
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“Treatment of Infantile Congenital Syphilis

In the management of infantile congenital syphilis the very considerable
mortality rate has given rise to much discussion about the technique of treat-
ment to be employed. In the present series it will be recognized that there were 10
deaths among 37 treated infants under 4-months of age: a rate of 17.5 per 100.
These all occurred within a short period following institution of therapy and are
the only deaths which resulted in the entire series of 183 patients many of whom
were followed for several years (Table XI). There is a natural feeling that treat-
ment may have caused the death of some of these infants, particularly when the
fatality resulted during the course of therapy. It is difficult in the individual case
always to be certain that the outcome would not have been different had some
other approach been used.

It is recognized that the most important reason for death in all of these cases
is the extreme debilitation caused by fetal and infantile syphilis. Irrespective
of treatment some fatalities from syphilis occur. A partial answer to this point
is obtained from the Philadelphia General Hospital material. In this group three
deaths happened among 24 penicillin treated cases, a mortality rate of 12.5/100.
In the same period (1946 to 1949), however, it was disclosed from the records that
10 infants with congenital syphilis were admitted to the wards and died without
receiving specific therapy. In some of these cases diagnosis cf the disease was
made at autopsy, in other instances laboratory studies and roentgencgrams which
established the presence of the infection were not returned until after death of
the infant. In actuality, therefore, among 13 infant deaths, known 10 have resulted
from syphilis at the Philadelphia General Hospital during the period in question,
three received penicillin and ten did not. Among the infants who received penicil-
lin twenty-one survived and three died. It is not possible to draw definite con-
clusions from such a small number of cases, but they do serve to illustrate that
many infants with syphilis are diseased beyond hope when first seen and that
death in such cases cannot reasonably bhe attributed to the therapy.

Therapeutic shock (Jarisch-Herxheimer reaction) occurs in infantile syphilis
following penicillin and may be severe. The most complete evaluation cf this
problem in the literature of the United States is thatof Pardo and Tucker
(1949). The best chance of controlling the aftermath of such a reaction is through
hospitalizing the infant and giving expert pediatric care directed toward restoring
normal fluid, salt and protein balance and correcting anemia. Parenteral feedings,
increased fluid intake and blood transfusions are sometimes essential. Almost
all small infants with congenital syphilis are the victims of intercurrent infec-
tion and death results in the majorily of cases, in our experience, from involve-
ment of the respiratory tract culminating in bronchopneumonia, otitis media, sep-
ticemia or similar serious complication. The presence of other infectious disease
which may also be helped by penicillin is a potent argument against reducing ini-
tial penicillin dosage. With limited experience and meager series of cases it is not
certain that any final answer can be made to the question of the seriousness of
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therapeutic shock in infantile syphilis. Clinical trial of alternalive methods of
approach’ which will stand critical analysis is, moreover, hardly feasible with
small case material. The treatment for infantile congenital syphilis, capable of
producing the results which have been described as approaching 100 percent in
surviving infants treated under the age of four months, is accordmgly somewhat
arbitrarily suggested as follows: ‘ : :

Duration of Therapy: 12 to 15 days
Tolal dose: not less than 100,000 Oxford units penicillin per kg. of body weight.

. Individual dose:
a, 1/120 of total dose, calculated in round numbers, of crystalline G penl-
cillin sodium (or potassmm) every three hours
or b. 150,000 to 300,000 Oxford units procaine G pemcﬂhn in absorption
delaying vehicle once daily (less frequent administration of slowly
absorbed penicillin has also been recommended but experience is very
limited).
Method of Administration: by injection. There should be no reductlon in
dosage of initial treatment(s).

The recommendations just given are similar to those contained in the prin-
cipal studies in the United States in this field [Platou (1949); Platou, Hill,
Ingraham etal (1947)] based upon a somewhat larger series of cases, though
on shorter periods of observation. Chief difference of opinion in the management
of infantile congenital syphilis centers about the need for reducing the initial dose
to avoid therapeutic shock and the question of supplementing penicillin with
metal chemotherapy, on which subjects there is prebably insufficient material
available to come to a final opinion. Nabarro (1949), Debré (1949), Bat-
chelor (1949), Morgan (1949) among others have recommended reduced
initial dosage to avoid dangers of therapeutic shock. Debaucens (1948),
Debré (1949), Batchelor (1949, Enkvist (1947) (1948), are some of
the clinical investigators who feel that supplementing penicillin with arsenic or
bismuth may be of some value in the treatment of infantile congenital syphilis.

The excellent results: obtained with penicillin alone in infantile syphilis make
use of adjunct metal chemotherapy (arsenical and bismuth) appcar unnecessary.
Penicillin therapy by mouth seems unwarranted under normal circumstances even
with expert supervision because of gastrointestinal disturbances which often
occur in the debilitated syphilitic infant and the uncertainties and irregularily of
absorption. Relegation of such therapy to the even less experienced unsupervised
parent would seem even less justifiable except for a total lack of other facilities.
One matter for comment has been the infrequency of preogression or relapse in
infantile congenital syphilis, following penicillin therapy. This has occurred in
only about one percent of cases. Satisfactory response has been induced uniformly
in these infants by repetition of the penicillin course, usually with somewhat Jar-
ger total dose of the antibiotic.
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Late Congenital Syphilis

With late congenital syphilis evaluation of penicillin therapy is hampered not
only by the meagerness of the case material but also by the prolonged period
of observation which is necessary to reach conclusions on most points. In the
patients in this series it has been customary to use what has been considered to
be adult dosage of penicillin, Few patients received a total of less than 6.0 million
Oxford units and many of the patients, particularly those with interstitial kera-
titls or involvement of the central nervous system, received 9.0 million Oxford
units total dose or more, Patients with latent syphilis or benign symptomatic late
syphilis (osseous, cutaneous) were treated on an ambulatory basis with 600,000
Oxford units penicillin in absorption delaying vehicle over a period of 10 days.
Those with more serious manifestations of the disease were usually hospitalized
and many received aqueous crystalline G sodium penicillin in dosage of 80,000
Oxford units every three hours for 15 days.

Gummatous skin and bone involvement as an accompaniment of late congenital
syphilis heal promptly following penicillin therapy with scarring but with little
tendency to relapse at least within the periods of observation.

The impossibility of evaluating the results of penicillin therapy in late:latent
congenital syphilis is manifest from the discussion on serologic response in the
preceding section. The results with this material is similar to those presented by
Hollstrédm and Hard (1948) in the evaluation of this form of treatment
in seroresistant patients with congenital syphilis. No recognizable response of the
blood serologic test to penicillin was found. The thought with these patients has
been to give an arbitrarily predetermined single course of penicillin as described
above and then to await results of prolonged periods of observation.

Table XIII. Late congenitfal neurosyphilis. Response of spinal fluid
to pepicillin therapy

Number and Pereentage of | Before | Teriod of Medical Observation After Treatment in

Cases Showing Each Type | Treat- Years
of Spinal Fluid ment |y to 34|74 to 1]1 to 22 to 3[3 to 4[4 to 5|5 to 6]6 to 7
Total Number Cases ........ 37 33 23 27 20 12 10 5
Total Number Observations - 7 36 | 44 29 15 12 3 2

Percentage each
Type of Spinal Fluid*

Type III . ............. 84 52 37 30 14 7 0 0 0
Type IT ................ 0 18 14 | 11| 24 o] o] o
Type I........... ... 0" 16 30 | 49 | 59 | 62| 86 | 100 | 100 | 100
Normal

*For spinal fluid types see Cooperative Clinical Group Classification (1937) as modified by
Stokes,Beerman and Ingraham (1944),
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Figure 4. Prepared from data in Table XIII

The response of late congenital neurosyphilis* to penicillin is of interest even
though the number of collected cases is small. The effect of treatment on the spinal
fluid is summarized in Table XIII (cf. also fig. 4). Type I1I fluid is the most active
and exhibits high cell count, definite increase in the total protein, strongly posi-
tive serologic reaction, and markedly positive colloidal mastic'curve. This classi-
fication is the same as that used by the Cooperative Clinical Group in the United
States (1937) as modified by Stokes, Beerman and Ingraham (1944).
The spinal fluids negative at the commencement of treatment all occurred among
the patients with eighth nerve deafness (3 cases) or meningovascular neurosyphi-
lis (3 cases). There were four additional cases of meningovascular neurosyphilis,
eleven cases of juvenile paresis, 6 cases of taboparesis, one case of tabes dorsalis
and nine cases of asymptomatic neurosyphilis all with strongly positive spinal
fluid reactions at the start of freatment.

Following treatment, all of the patients who were observed for the longest
period of time (4 to 7 years) developed mormal or near normal fluids. Almost

1 Medical diagnosis, supervision and study of clinical progression in these cases was assisted

by the Department of Neurology, University of Pennsylvamia, George D. Gammon,
M.D., Clinical Professor.
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50 percent of those observed had reached this state by the end of the first year of
post treatment observation, 62 percent by the third year and improvement seemed
to continue without evidence of relapse beyond that period.

Since some of these cases had, prior to the institution of penicillin treatment,
advanced degenerative changes of the nervous system which could not be expected
to be restored, the symptomatic response was not as dramatic as the spinal fluid
response, but further progression was averted and in the asymptomatic cases
prevented. Similar experience has been reported by Calloway, Flower
and Hirschmanun (1950) in 17 cases of congenital neurosyphilis.

The results obtained in the 22 cases of inferstitial keralitis! associated with
late congenital syphilis in this series are similar to those discussed by Klauder
(1947) and do not improve upon his observations, Among 94 involved eyes and
periods of post treatment observation of from 9 to 33 months (mean 18.7 months)
he obtained remission of acute symptoms following penicillin alone (dosage 0.5
to 7.8 million Oxford units) with final visnal acuity between 6/6 and 6/21 in 84.5
percent of cases and with final visual acuity of less than 6/60 in 4.2 percent of
cases. London and Noojin (1948) report similar results in nine patients.

Since the eye involvement does mot represent an active syphilitic process in
the sense that the causative organism is presént in the lesion, the response to
penicillin treatment is unpredictable and not always immediately favorable. The
immediate outcome, insofar as it can be evaluated with small numbers of cases
is as good but no better following penicillin than after metal chemotherapy. As
with other forms of treatment, penicillin does not always prevent initial attack
of interstitial keratitis, it does not stop involvement of the second eye when
only one is involved and does not prevent recurrence of the disease in the previ-
ously affected eye. It is customary to use fever therapy in addition to maximal
penicillin dose in this condition. Our experience with attempts to concentrate the
penicillin in the active Jesion by local instillation or injection of the antibiotic as
has been advocated by some [eg. Sorsby (1949)] or by greatly increasing the
dosage of the parenteral injections, has not seemed to modify the expected results,
and considering what is known of the underlying process may actually be an illo-
gical approach. . _

Congenital syphilis is rapidly ceasing to be a serious medical and public health
problem where good control measures are possible. Still, it will continue to be a
threat as long as syphilis is prevalent in any degree in the adult population. With
modern public health practice and the effectiveness of penicillin during pregnancy
the crippling, death dealing impact of infantile and late congenital infection
results almost completely from neglect in application of our knowledge. The
fact that an appreciable number of infants or children with prenatalty acquired
infection exist shows that, even in areas where general public health practice

! Medical supervision of these cases was under the supervision of William O. La
Motte, MD., Department of Ophthalmology, University of Pennsylvania.
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is considered to be good, too many cases of syphilis are escaping detection in
marriage and pregnancy. While this is not always the fault of the physician who
handles the individual case and may often be attributed directly to the short-
comings of the patient, yet, it does represent a defect in social organization which
can be remedied to the benefit of civilization and all mankind.

Summary and Conclusions

Experience at the University of Pennsylvania and the Philadelphia Gene-
ral Hospital over a seven year period, with the penicillin treatment of the syphi-
litic pregnant woman and of infantile and late congenital syphilis, is the subject
of this report. One thousand and sixty-three pregnant women treated with peni-
cillin for primary, secondary or latent early syphilis; 80 infants under 2 years of
age with congenital syphilis, and 103 patients with symptomatic or latent late
congenital syphilis are analyzed. As clinical controls, 10,323 pregnancies in a com-
parable group of women in whom syphilis was excluded by routine methods, 302
syphilitic women untreated during pregnancy and 594 pregnani women treated
with arsenicals and bismuth are used.

The analysis reveals that, in the type of material reported upon, the proba-
bility of pregnancy, uncomplicated by syphilis, resulting in a normal full term
living infant is about 86 percent. The most frequent complication is prematurity
(12.75 percent). Stillbirths (2.6 percent) and neonatal deaths (2.2 percent) are
of low frequency. Untreated early syphilis in an otherwise similar group of pati-
ents resulted in a dead or diseased infant in about 82 percent of cases, increased
the possibility of neonatal death six times and of stillbirth at term 32 times over
the normal control group.

Even a small amount of treatment with either arsenic and bismuth or peni-
cillin was able to produce a markedly favorable effect on the outcome of preg-
nancy in the syphilitic woman. It is also revealed that the likelihood of favorable
outcome of pregnancy increases with the duration of syphilis irrespective of treat-
ment. In a group of 82 untreated women with late syphilis the likelihood of a nor-
mal full term living infant was three in four and of a living full term syphlllt]c
infant only 2.4 percent, though the stillbirth rate at 12.2 percent continued to
remain higher than that of the normal control group.

Effective dosage of penicillin given to 663 women with early syphilis during
pregnancy resulted in 92.5 percent normal full term living infants and only 1.5
percent living syphilitic infants. In separate analyses of patients treated with
penicillin in aqueous solution by frequent injection and with three schedules of
slowly absorbed penicillin given by injection once daily or less frequently, it is
shown that there is no statistical significance in the minor differences in the out-
come depending on the type of preparation or course of therapy employed. The
results attained, as measured by normal full term living infants with the adequately
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treated syphilitic women, was in this series, at least equal to those exhibited by
the non-syphilitic control group.

The exact method of treatment with penicillin is accordingly a matter of indi-
vidual preference or expediency in meeting existing condition provided an ade-
quate maternal (and if treatment is given in late pregnancy) fetal tissue level is
maintained for from 7 to 10 days. The most practical tested course for average use
would consist in 600,000 Oxford units procaine penicillin G in oil with 29, alumi-
num monostearate once daily for 10 days. Less frequent injection, for example
1.2 million Oxford units every other day to a total of six million Oxford units,
has yielded similar results with smaller series of cases.

An analysis of 267 pregnant women treated for early syphilis with more than
10 weeks of arsenicals, with or without bismuth, in the period immediately pre-
ceding the introduction of penicillin yielded results not statistically different from
the penicillin treated group. Nonetheless, ease of administration and short dura-
tion of therapy, the lack of toxicity and the ability to cure in ufero the already
infected fetus, makes penicillin alone the preferred treatment in the prevention
of congenital syphilis.

Congenital syphilis case material is limited because of the widespread applica-
tion of effective antepartum treatment for syphilis in the part of the world from
which this study emanates, The infants with syphilis which do result are almost
entirely from mothers who have had little or no prenatal care, rather than from
failure of treatment as such.

Tt was possible to observe over varying periods up to five years 80 babies
treated with penicillin alone. In surviving infants, the clinical and serologic
response approaches perfection (in this group of cases the cure rate actually was
100 percent) when treatment is commenced prior to the fourth month of life.
In older infants the clinical response has been good but the reversal of the blood
serologic test to negativity is less satisfactory.

The mortality rate was 17.5 per 100 in the penicillin treated syphilitic infants
less than four months of age. These deaths all occurred during the course of peni-
cillin therapy or shortly thereafter. It is felt that death was the result of debility
produced by syphilis and was not caused by treatment. Additional evidence is
presented to show that the mortality rate from untreated infantile syphilis is
high, in this same age group. No modification in the course of treatment to avoid
therapeutic shock is suggested.

Since limited case material does not admit broad eclinical trial of several
methods of approach, the treatment course employed for infantile congenital
syphilis is somewhat arbitrary. The suggested dosage which has been found to
be effective consists in not less than 100,000 Oxford units of penicillin per kg. of
body weight. This is given over a fifteen day period without additional specific
treatment other than supportive pediatric care which is of extreme importance
in debilitated infants. Specifically the total dose of penicillin ¢rystalline G sodium
(body weight in kg. x 100,000 Oxford units) in aqueous solution may be divided
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into 120 individual doses to be given every three hours. Alternatively, 150,000
Oxford units procaine penicillin in oil with 29, aluminum monostearate may be
given once daily (or in larger amounts less frequently) over a period of 15 days.

Patients with late congenital syphilis are given up to 9.0 million or more
Oxford units of penicillin, if possible on an ambulatory basis, 600,000 Oxford
units once daily (or larger dosage less frequently) of procaine penicillin in oil with
29, aluminum monostearate for 15 days.

The blood serologic test in latent or symptomatic late congenital syphilis
(103 cases) is not markedly affected by such:a course of treatment in periods of
observation up to five years.

Late gummatous skin and bone syphilis heals promptly with such treatment -
without recurrence for the time period observed.

In congenital neurosyphilis (37 cases) response of spinal fluid following peni-
cillin to normal or near normal is virtually complete in patients observed up to
seven years, and relapse seldom occurs. Advanced irreparable damage to the nerve
tissue in some symptomatic cases makes restitution of normal function impossible.

Interstitial keratitis associated with late congenital syphilis (22 cases) does
not respond any better to penicillin than to other previously tried remedies and
final results leave much to be desired. Penicillin should be supplemented by fever
therapy routinely, if possible.
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A Follow-Up Study of the Results of Treatment in Children
with Congenital Syphilis at the Welander Home, Stockholm,
between 1900 and 1950

(Preliminary Report)

By

Einar Hollstrém, M.D.
Stockholm

In December of 1900 the Professor of Syphilology, Edward Welander
opened the so-called Welander Home in Stockholm. He intended to create with
his institution both a speciality hospital and a school and home for children with
congenital syphilis. He himself called the hospital «The Little Homes (L.H.). Up
to July 1, 1950, 500 children had been admitted.

Examination of the records reveals that 327 of these 500 presented definite
signs of congenital syphilis, while 173 must be classed as uncertain or purely obser-
vation cases. None the less, 143 of 1hose without demonstrable symptoms of syphi-
lis have received specific therapy. The indications for treatment have thus been
broad, and understandably so considering that the therapeutic agents formerly
in use, especially at the beginning of the century, possessed neither the rapid
action nor the efficacy of those at our disposal to-day. One finds that children of
untreated syphilitic mothers in particular received the treatment, although no
demonstrable symptoms of congenital syphilis were present. Edward Welan-
der and his associate and successor, Karl Marcus, both eminent syphilo-
logists, held the opinion that with regard to syphilis it was better to forestall
than to be forestalled. They knew from experience that the earlier specific therapy
is instituted, the sooner and better will be the results. In this respect it was con-

- sidered of secondary importance if one or another non-syphilitic child received
treatment. Moreover, the children of 1he Little Home often came from a bad
environment, so that it was necessary for social reasons to take them in hand. An
idea of this environment is conveyed by the fact that 354 of the children, or 70.8
per cent, were born of unmarried mothers.
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On two occasions previously, follow-up investigations have been made with
respect to the children treated at L.H.; namely, by Welander in 1915 and by
Marcus in 1925. Welander found that only in one of 112 children had
symptoms of syphilis redeveloped after discharge from the hospital. When Mar-
cus conducted his investigation in 1925, 231 children had been admitted to L.H.
If we deduct the 37 inmates at the time and the 20 children who had died of inter-
current diseases, 174 cases were followed up. Of this group 18 had died of non-
syphilitic diseases and in 16 cases the patient could not be contacted. The remain-
ing 140 cases Marcus divided into two groups, successful and unsuccessful. The
second group consisted of 22 cases (15.7 per cent) in which more or less severe
defects were found which could be definitely, probably, or possibly attributed to
congenital syphilis. Only three patients showed definite syphilitic changes with
positive Wasserinann reactions. The remaining 19 had mental disorders of varying
severity. Marcus classified 118 as successful; 71 of this group had had sero-
logic control during the last year.

Twenty-five years have now elapsed since Marcus did his follow-up I
have therefore felt that it would be of value to conduct an all inclusive follow-up
investigation of the congenital syphilitic children that have been treated at L.H.,
partly to elucidate their fate and partly in the hope that the results may be of

" future use as a comparative basis for evaluating the effect of modern antisyphili-
tic agents. Many of the former patients I have been unable to contact, for they
are scattered throughout the country, their whereabouts being unknown. I have
secured information about some through local or central authorities, or through
parents and foster parents. Many have no knowledge of their past syphilitic in-
fection, so that it was not possible to approach them directly without the risk of
causing psychic trauma. In these cases, second-hand information has had to suffice.

The various forms of therapy at L.H. have kept pace with progress in the
field of medicine. Early this century the treatment consisted almost solely in the
use of mercury preparations, either in form of an ointment for inunction, or of
the so-called «loth-bag-treatment», which was preferred by Welander. As a
rule the treatment was given in intermittent courses; a month of treatment fol-
lowed by a month’s rest. Even if the symptoms of syphilis disappeared immedi-
ately, the children were still treated for three years and generally held over for
another year of observation. When arsenic preparations of different types came
into use, they were employed in combination with the previous forms of therapy.
Tt was not until salvarsan preparations for intramuscular administration, and
bismuth preparations, were introduced that the mercury therapy was discarded.
Even during this epoch the treatment was continued intermittently for three
years, and in resistant cases for still a longer period, after which the children
were usually kept under observation for one year. In general the children were
treated for a minimum of one year after their Wassermann rcaction had become
negative. About 10 years ago the treatment was intensified, the doses being rai-
sed to the levels indicated in Table I.
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Table I.
‘Weight Solusalvarsan Iodine-Bismol
kg ml. ml,
5 1.0 0.25
10 1.5 0.5
15 2.0 0.75
20 2.5 1.0)
25 3.0 1.25
30 3.5 1.5
35 4.0 1.5

The above doses of colusalvarzan and bismuth are not suited, however for
conslitutionally weak, cachectic children. Enk vist found at Hagahemmet in
Helsinki, a counterpart of the Welander Home, that during the years immediately
after the war the congenilal syphilitic children, in general, were so severely under-
nourished that they could not withstand the doses commonly used in Stockholm.

In 1946 penicillin commenced to be used in the treatment of congenital syp-
hilis at L.H., but almost invariably in combination with salvarsan and bismuth.
In the beginning penicillin was given on a three-hour schedule with the total dose
calculated on the basis of 50,000 units per kilogram of body weight. Later the
total dose was raised to between 100,000 and 200,000 units per kilogram of body
weight, with four intramuscular injections per 24 hours. At the present time
procain penicillin is commonly used, with one injection a day for 8 or 10 days.
Syphilis therapy at L.H. to-day is always initiated with a course of penicillin,
followed by salvarsan-bismuth therapy. Courses of penicillin are often repeated
one or more times, usually when intercurrent infections appear. Fever therapy has
occasionally been resorted to in Wassermann-resistent cases, and previously in all
cases with central nervous systeminvolvement and in some with interstitial keratitis.

The preliminary results of treatment are shown in tables II—X. The follow-up
is still proceeding, so that many points are not yet ready for detailed discussion.
The observation time given in the tables is the interval between the last treatment
and the last follow-up serologic examination.

Group I: Cases with manifest congenital syphilis.
» II: » uncertain diagnosis of congenital syphilis.

Table II. Children freated with mercury. (In 7 cases besides small amounts of KI).

Died of - Complications o 1. .
Number | intercurrent | of treatment Flndmgss-tle;tl Ig)llow-up-
infeetion |“Died | Not dicd ¥
A B | c¢|] o |"E| F G H
Gr. I ...... a8 18 3 l 9 2 10 0 15
Gr. 11 ...... 73 1 1] 4 0 o | o 5
Observation Time.
|
Year %1 | 2 : 314{5|67]8]|9 [10[11—15[16—20{21—25/26—30(|31—40
Gr. 1 EAAE o553 |1 |1|2l2] 9 3 4 1 1
Gr. II ..... 3|7 7’2 51821212 9 3 3 .0 1

LE = Pos. Wali; ¥ = Eye changes;- G = C. N. S. symptoms; H = Mental changes.
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Table IIL. Children freated with mercury and arsenic (in most cases, salvarsan).
AlB|lc|Dp|Ee|r]|e¢|mn
Gr. I 25 4 0 2 1 1 0 4
Gr. II 6 0 0 0 0 1
Observation Time.
Year: 1 31458 10/11—15{16—20|21 —25|26 —30
Gr, I 1|3 2 1|1 0 4 2 1 2
Gr. I 1(0(0f(0]|1]|0;1 1 1 0 0 0
Table 1V. Children freated with mercury, bismuth, and arsenic (in most cases, salvarsan),
AlBlc|Dp|E|F|e]|mHn
Gr. I 37 2 0 3 2 Z 1 8
Gr. 11 12 0 0 0 1] 0 0 0
Obserpation Time.
Year: 1 1] 2 4 5 6 111512125
Gr. I 5111 ] 2 1 2 1 2 3 2
Gr. 11 4 6| 1 0 0 0 0 0 0 0
Table V. Children Ireated with mercury and bismuth.
A B C D E F G H
Gr. I 7 1 0 0 0 1. 0 1
Gr. II 4 1 0 0 0 0 0 0
Observation Time.
Year b 1 2 4 8 [11—1521-25
Gr. T .......... 1 1 1 0 0 1 1
Gr. II .......... 0 0 1 1 1 0 0
Table VI. Children freafed with only bismuth or arsenic.
Al c || e Fr|¢|H
Gr. I 4 0 0 -0 0 0 0 2
Gr, 11 17 0 0 1. 0 0 0 1
Observation Time.
Year 14 1 2 11—15 16—20
Gr. T ... .00, 0 2 1 0 1
Gr. II .......... 0 0 0 0 0
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With arsenic alone only three children were treated. One died of intercurrent
diseases. The rest were symptomfree after 9 years of observation.

Table VII. Children treated with arsenic (salparsan preparation) and bismuth.

A B G D E F G H
Gr. 1T ... .. 76 2 1 8 5 7 3 14
Gr. IT . ..., ... . .. ... 24 2 0 0 1] 4] 0 6
Observalion Time.
Year: % 1 2 3 4 5 6 8 10 {11—15(16—-20
Gr. T .. 7 14 9 2 3 4 1 1 1 4 5
Gr. 11 .. 3 9 3 2 0 0 0 0 0 0 2

Table VIII. Children ireated with arsenic (salvarsan preparation), bismuth and penicillin.

A | B C p || F|]c¢|=H
Gr. I ....| 42 1 0 10 3 3 2 5
Gr. II .... 2 0 0 0 0 0 0 0
Observalion Time.
Year: 1
Gr. T .............. 5 6 2 2
Gr. 1T ... ...l 1 0 0 0

AlB|c|p|E]|F]|e]|mn
Gr. T ... 2 0 0 0 0 0 0 0
Gr. 11 _. .. 3 0 0 0 0 0 0 0
Observation Time.
Year: 1
Gr. T ... ... 1 0
Gr, II .................. 1 0

AlB|lc¢c|p|le|Fr|ce|mH

Gr. 1 ............ ot | o | o |« | s | 6| 1| s

Observation Time.

Year: 14 1 2 3 6 7 9 10 [11—15
Gr. I .... 1 4 2 3 1 1 1 1 1

On studying the tables one is struck by the decrease in the number of cases
with uncertain diagnosis of syphilis (Group II), which in the hospital charts have
usually been designated as «symptom-less congenilal syphilis», To-day the child-
ren without manifest symptoms, or with only a temporarily positive Wasser-
mann reaction, are not treated.
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The number of deaths from intercurrent diseases shows a conspicuous decline,
which probably reflects the general trend toward a mounting incidence of cures
in infections of various sorts. Most of the deaths were due to bronchopneumonia or
other infectious pulmonary diseases (i.e. influenza epidemica) and dipktheria.

Complications following treatment led to death in five cases. Four children
died following mercury intoxication (Table 2), one of toxic nephrosis and three of
acute gastroenteritis. The fifth child developed a severe recalcitrant agranulocy-
tosis resulting in death. ' : "

Complications after treatment but not resulting in death have not been un-
cemmon. Of 171 treated with mercury alone, complications occurred in 13 cases
(7.6 per cent), These foxic reactions consisted of acute gastroenteritis with or
without sanguineous diarrhea in 9 cases, and nephrosis in 5 cases. One of the
children had developed both complications. The complications indicated in table 3
consisted in dermatitis caused by sulfoxylated salvarsan and mercury respec-
tively. Among those who received the combined Hg-As-Bi treatment, nephrosis
occurred in one patient and stomatitis in another (table 5). Among those receiving
bismuth alone, nephrosis developed in one (table VI).

When the first salvarsan preparations were introduced, attempts were made to
administer them (Bayer 606, sulfoxylated salvarsan etc.) intramuscularly, but in
nearly every case ilhere developed slow-healing infiltrations, with or without
subsequent necrosis. This form of treatment was therefore soon discarded, and the
above-mentioned complications have not been included in the tables.

Treatment of 165 children wilh the salvarsan-bismuth combination (tab. 7,
8, 9, and 10) resulted in complications consisting of nephrosis (7 cases), hepatitis
(1), agranulocytosis (1), salvarsan dermatitis (4), skin and mucosal extravasa-
tion (1), and gluteal infarction or infiltration with abscess formation (5): two of
these patients had permanent anomalies of gait. Of the total number treated with
the As-Bi combination, 13.5 per cent thus developed some complication.

Of all the children with manifest syphilis treated at L. H., excluding those
who died at the hospital, 21 (15.3 per cent) showed a positive Wassermann reac-
tion on the completion of treatment or at the follow-up examination. In 50 per
cent of these cases the therapy had been initiated after the age of two years. Cal-
culated as a percentage the best results, in regard to the Wassermann reaction,
seem to have been obtained with mercury treatment. This is probably due largely
to the fact that Table I comprises infants alone, while the late-treated children
occur most in Tables IV—X. Of the 21 WaR positive, seven (5 per cent) seem
to be real relapses. The children who received fever therapy were, in general,
those who were WaR resistant despite intensive and protracted courses of As
and Bi, as well as penicillin in five instances. _

Persistent syphilitic changes of the eyes have occurred after all forms of the-
rapy: Hg (table IT) 10 per cent; Hg + As (table ITI) 4 per cent; Hg + As + Bi
(table IV) 5.4 per cent; As + Bi (table VII) 9.2 per cent; As + Bi 4 Pe (table VIII)
7.1 per cent; fever, ete. (table X) 38 per cent. Only in three cases could definite
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recrudescences of the eye affections be verified. However, relapses of WaR and eye
symptoms durirg treatment were not rare.

Changes in the central nervous system were found after treatment in seven,
of which five showed the manifestations of epilepsy, athetosis, etc., but only
two a definite relapse of syphilis.

It is surprising to find such a large number of mentally defective children
among those with manifest syphilis (Group I), compared with those in whom the
diagnosis was uncertain but who were nevertheless treated (Group II), thefigures
being 20.3 and 10.3 per cent respectively. The most commonly occurring mental
disorders have been varying degrees of intellectual deterioration, though psycho-
pathia, psychasthenia, etc. have also been observed.

As stated previously, the statistical treatment of the series is not yet com-
plete, so that I am unable to discuss here some points that are worthy of mention,
i.e. the serologic relapses during freatment.

The stage we have now reached at L.H. is the transitional period between
the As-Bi regime and treatment with penicillin alone. These forms of therapy are
at present being combined, but it is becoming increasingly clear that penicillin
is the drug of choice. I feel, therefore, that Welan der’'s creation, the Little
Home, which has undoubtedly played a very mnecessary and important role in
the care of these unfortunate children during the past fifty years, will soon be no
onger required and in one or two years time may be closed down.
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Round Table Discussion: Prenatal and congenital syphilis

I. Remarks of Discussion Leaders

Dr. Ole Enkvist (Helsinki)) The Severity of Congenital Syphilitic Infection in
Offspring of Mothers, Treated or Untreated during Pregnancy.

In this investigation were included 555 congenitally syphilitic children, aged
0—2 years. They were all treated as in-patients in the State hospital for conge-
nital syphilis in Haga, Helsinki, Finland, during 1930—49. The diagnosis was
based on obvious clinical sympltoms and/or increasing positivity of serologic
reactions.

The mothers of 102 children were insufficiently treated with bismuth and
neoarsphenamine during pregnancy (group I); and the mothers of 453 were un-
treated during pregnancy (group II). The age of the children by onset of initial
symptoms was the same in both groups. There were 5.9 per cent prematures born
in group I, and 14.5 per cent in group II (birth-weight 2,500 grams or less). The
death-rate of group I was 26.4 per cent, of group 11 36.2 per cent. The death-rate
among sick children was generally very high in Finland during the wars and the
post-war period (1939 —46).

Evidently arsenic-bismuth therapy during pregnancy had a slightly ameliorat-
ing effect on the children of syphililic women, even in cases insufficiently treated,
the intrauterine infection not being prevented or curcd. The percentage of uncom-
plicated cases was 72.5 in group I, but 62.1 in group II. Visceral syphilis with
enlarged spleen was less common in group I, 16.7 per cent, than in group II, 24.9
per cent. Clinically evident syphilis of the bones was also less often observed in
group I (4.9 per cent) than in group II (7.9 per cent).

Neurosyphilis was, on the contrary, more common among children of mothers
treated during pregnancy. Among the 102 children of group I we found five cases
of neurosyphilis (4.9 per cent). In group II there were 13 cases among 453 patients
(2.9 per cent). This fact seems to coincide with the old experience that inadequate
treatment of syphilitic adults predisposes to involvement of the central nervous
system. Unfortunately my material is too small to confirm this presumption,
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: Dr. Arvo Oksala (Turku); The Duration of Syphilitic Stigmas and Signs in Patients
with Keratitis Parenchymatosa and Lues Congenita.

There have been many publications concerning the frequency of signs and
stigmas in cases of lues congenita tarda and keratitis parenchymatosa, but rela-
tively little has been written on the duration of these stigmas, although this is of
considerable diagnostic importance, especially in older patients. According to
Stokes, Beerman and In graham, the diagnosis of congenital syphilis
after the age of twenty has to be established by clinical signs alone in more than
50 per cent of the cases. In the present study, which comprises 109 patients in
whom the average age was 22.8 years, serologic tests were positive in 45 per cent,
and in poorly treated or entirely untreated cases, 32 per cent. It is obvious that
after the age of twenty years, the diagnosis of lues congenita is more reliably
established by clinical signs than on the basis of serologic tests alone.

Wile and Mun dt (1942) observed one or more signs of congenital syphilis
in 86 per cent of cases of late congenital syphilis that were observed under hospital
conditions. Igersheimer (1928) ascertained among his 165 patients with
interstitial keratitis only 9 per cent that were entirely free from other stigmas of
syphilis. In my own material (126 cases of keratitis parenchymatosa) 1 have
observed only 9.4 per cent who were otherwise clinically negative. In Table I have
presented the signs of congenital syphilis that were found in these 126 cases of
keratitis parenchymatosa, and a comparison of the frequency of each with the
reports of other investigators.

Table I.
—— —e —
. Carvill-| Klauder
. Derpy Vando_ren 12(()31;:{?.3];1?5
145 patients 532 patients
Hutchinsonian Incisors 76.0 per cent| 40.0 per cent |57.1 per cent
Mulberry Molars . ....... — — 9.5 » »
Saddle Nose ............ 2.7 » » 3.9 » » 8.7 » »
BRhagadic scars .......... 11.7 » » 39.7 » »
Deafness .............. 19.2 » » 10.0 » » 4.8 » *
Sequels of Periostitis ....[35.1 » » 16.5 » » 4.8 » ’
Clutton’s joints ........ 12.3 » » 9.4 » » (127 » »
Frontal bosses ........,, — 6.4 » » J19.8 & »
Facial Assymmetry ....., — — 12,7 » »
Thickened clavicles ... —_ - 3.2 » »

It is to be expected that the figures of various investigators should -differ
considerably. There are conditions in the patient’s environment that influence
the signs; the age at which the patient was examined is a factor; and there also
are subjective factors, since it often is extremely difficult to differentiate between
normal variants and minor luetic stigmas. In my own experience there is no
significant difference in the frequency of signs and stigmas between those patients
with keratitis parenchymatosa and those without this complication,
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In Table II, the patients are divided into two age groups, with the dividing u
line at twenty years, and the frequency of the various stigmas is compared in
these two groups. The average age of the entire group was 22.8 years, that of the
younger group 14.7 years and of the older group, 28.5 years.

Table II.

Entire Material | Under 20 Yrs, | Above 20 Yrs.

126 patients 52 patients 74 patients
Hutchinsonian Incisors ..| 57.1 per cent 65.4 per cent 51.4 per cent
Mulberry Molars ........ 9.5 » » 15.4 » » 54 » »
Gaddle Nose ............ 8.7 » » 58 » # 10.8 » »
Rhagadic Scars .......- 39.7 » » 32.7 » » 44.6 » »
Sequels of Periostitis .... 4.8 » » 1.9 » » 6.8 » »
Deafless . ...oersvrrras 4.8 » » 3.8 » » 5.4 » »
Clutton’s Joints ........ 12.7 » » 7.7 » » 16.2 » »
Frontal Bosses ........ 19.8 » » 34.6 » » 9.5 » »
Facial Asymmetry ....-- 127 »  » 7.7 » » 16.2 » »
Thickened Clavicles .... 3.2 » » 1.9 » » 4.1 » »

From Table II can be drawn some interesting conclusions. Hutchinsonian
incisors are observed with equal frequency in the two groups, and it is rather
remarkable how little advancing age appears to affect this important sign.
With mulberry molars on the other hand, there is a distinct age difference, since
this sign was observed three times more frequently among the younger group of
patients. It is clear that the process of deterioration affects the molars more than
the upper central incisors. With regard to saddle nose and rhagadic scars there are
no differences between the two groups, but the incidence of rhagadic scars in the
present material is notably higher than in previously reported series. Sequelae of
periostitis appear more frequently in the older group, perhaps because of chance,
or possibly because some of these signs may not develop until later in life. In
regard to Clutton’s joints, the difference in favour of the older group may be
explained partly by the fact that these also are late in developing. In 15 of my 16
cases, this condition appeared before or during active keratitis parenchymatosa,
and in only one case did it appear one year later. The greater frequency of frontal
bossing in the younger group perhaps shows that some of the bosses partly
disappear as the patient grows older. Asymmetry of the face, which is not uncom-
monly seen, is, of course, more frequent in older persons, probably because of
the smoothening effect of the soft tissues being less evident in older persons.
This holds true especially in asthenic patients, who were in a clear majority
among these patients. The congenital syphilitic facies is twice as common in the
older group, which I believe to be due to psychological factors which affect facial
expression. Patients without stigmas of any kind (with the exception of keratitis
parenchymatosa) are also to be found twice as frequently among the older group.
The youngest among the group without signs was eighteen years, and the oldest,
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53 years. The average age of the group without signs was 30.2 years, which is
considerably higher than the average age of the entire material (22.8 years),
suggesting that the signs tend to disappear as patients grow older. In the entire
material there were only five patients who bad only one stigma that might have
been questionable, such as the facies or rhagadic scars. Clavicular enlargement
was found so seldom that no conclusion can be drawn as to differences between
age groups.

Keratitis parenchymatosa is the most important sign of Jues congenita tarda.
Opinions as to its frequency differ greatly. In the literature there are reports that
range from five to ninety per cent, but the most often mentioned frequency is
30—40 per cent. These striking differences seem to depend partly on the age at
which the patients are examined, partly also on diagnostic difficulties. The disease
may appear in a very mild or abortive form, that impares the patient’s vision,
hardly at all. There were about six per cent of such cases in my material. More-
over, certain other ocular discases (keratitis tuberculosa, keratoconjunctivitis
phlyctaenulosa and iritis luetica) sometimes cause great difficulties in differen-
tial diagnosis.

Keratitis parenchymatosa usually leaves permanent changes in the cornea and
iris. In the cornea can be found scars in the deeper layers, in this series in 93.5
per cent of the corneae examined by slitlamp, Dalsgaard-Nielsen (1938)
observed such scars in 86 per cent of his cases. Generally the scars of congenital
luetic keratitis parenchymatosa are in no way typical. More important from the
diagnostic point of view are the residuals of deep cormeal vascularization of the
cornea, stressed especially by Klauder and Cowan (1939), who mentioned
that these may be the only persistent signs of congenital syphilis. In 178 corneas
examined, I have found deep vascularization in 84.8 per cent. Dalsgaard-Nielsen’s
corresponding figure was 88 per cent. A change in the eye that is quite charac-
teristic and not uncommon in association with keratitis parenchymatosa and
some diseases of the central nervous system is atrophy of the iris, one variety of
which is known as Lemoine’s sign. In the present material, atrophy of the iris
was present in 64.6 per cent, of which the Lemoine’s sign represents 20 per cent.

In this short report I have tried to emphasize the importance of a thorough
knowledge of the clinical signs and stigmas of congenital syphilis from a diagnostic
point of view, not only at the active stage of the disease but also decades later.
Especially I have tried to stress the importance of the ocular signs, particularly
those in the cornea and iris, since these can readily be identified, even by physi-
cians who are not ophthalmologists.

Dr. Ole Enkvist (Helsinki): Penicillin Treatment of Congenital Syphilis,

In the State Hospital for syphilitic children in Haga, Helsinki, Finland, 199
infants under two vears of age were treated with penicillin during the period 1
January 1946—1 May 1950. 157 suffered from congenital syphilis, one from.
acquired syphilis, and 41 received prophylactic treatment since their mothers
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were syphilitic and had been inadequately treated during pregnancy, The diag-
nosis of congenital syphilis was based on obvious clinical' symptoms and/or in-
creasing positivity of serologic reactions.

There were 101 congenital-syphilitic infants admitted at an age of four months
os less, 38 were four months to one year old; and 18 were aged one to two years.

Among the patients under one year of age suffering from congenital syphilis
the death-rate has decreased continually from 32.2 per cent in 1946 to 10.0 per
cent in 1949—1950. In these figures all known deaths are included, even those
depending on other sources than syphilis.

The children younger than four months received penicillin only, the older
ones penicillin combined with arsenic and bismuth. In both groups therapy was
initiated with 200,000—300,000 Oxford units of penicillin per kg. body weight.
In the grO‘up «penicillin plus other treatments the patients subsequently received
bismuth and neoarsphenamine continually.

No clinical relapses occured. Superficial mucocutaneous symptoms were cured
in a week. Sixteen cases of Parrot’s syndrome required 10—15 days, deeper bone-
lesions 3—4 months, for healing.

Two serological relapses were observed, one of them in the group of children
aged four months — one year, the other by a patient over one year of age, Both
were rapidly restored to seronegativity by a repeated penicillin treatment.

Quite young infants respond to therapy better than children some months
older. We emphasize the importance of early penicillin treatment of patients with
congenital syphilis.

Dr. Th. M. Vogelsang (Bergen): Serological Syphilis Control in Pregnancy in
Bergen, Norway.

During and after World War I, there was a marked rise in the number of cases
of acquired syphilis in Bergen. However, the 1930 decade witnessed a gradual
and considerable decline in the number of notified new cases of acquired syphilis.
Congenital syphilis became at the same time so rare that the Welander Home
came to be regarded as superfluous and was closed down in 1940.

The German occupation of Bergen in 1940 led to a marked rise in the number
of cases of syphilis from 1942 onwards. On account of this considerable rise in the
number of notifications of acquired syphilis, particularly in women, a simul-
taneous rise in the number of cases of congenital syphilis was to be feared. In 1944
a system of wholesale serological examinations for syphilis during pregnancy was
therefore started in Bergen. A report of the results of these serological examina-
tions during the period 1944 —1948 has been given by ldsee and myself
(Brit. J. Vener. Dis. 26: 63, 1950).

All the specimens of blood were examined by the WaR with a crude antigen
and from 1946 also with cardiolipin antigen, by Kahn’s standard reaction and by
Meinicke’s clarification test. In addition other flocculation reactions have also
been employed from time to time. '
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The specimens were handled, and the results communicated to the doctors
by the Venereal Disease Department of the Bergen Public Health Service, which
saw that doubtful specimens were revised and that pregnant women found to be
syphilitic were given specific treatment either by the Public Health Service or by
doctors in private practice. Prior to 1946 the standard neosalvarsan-bismuth treat-
ment was given. Since that date and after penicillin became available, most
of the patients were treated with it, in a few cases in combination with arsenic
and bismuth. The babies were examined directly after birth and thereafter at
2, 4, 6, 9 and 12 months. After this age an attempt has been made to carry out
yearly examinations, both clinical and serological, for at least three years.

The report does not deal with women already under treatment and super-
vision for syphilis who had been found te be syphilitic in some other way and
had meanwhile become pregnant. Incidentally, it is not such women who transmit
their syphilis to the foetus, but the undetected cases of syphilis, usually latent
which present the real danger during pregnancy. It is these undetected cases which
mass examinations are designed to diselose.

Altogether 4,961 pregnant women were serologically examined during the
years 1944 —1948. In the same period there were 10,647 confinements in Bergen.
About 10,000 women were confined in hospitals where serological tests for syphilis
were also undertaken.

The examinations led to the discovery of syphilis in 44 women or 8.9 per
thousand of those examined. As a result of prepatal treatment the final result
was the birth of 35 healthy infants who have been kept under observation for
periods up to three years. This result entirely justified the mass examinations
undertaken, and we have every reason for continuing these serological examina-
tions of pregnant women and for the extension of this system to include all preg-
nant women, whether married or unmarried, primiparae or pluriparae.

Dr. Else Vogt (Oslo): Serological Examination of Pregnant Woman for Sypailis.

From 1 May 1948 to 1 May 1950, the serodiagnostic department, State Insti-
tute of Public Health, Oslo, Norway, examined blood specimens from about
64,500 pregnant women. About 19, showed a positive reaction to syphilis tests.
The data show:

1. A deciease in frequency of pregnant women with seropositive syphilis tests
— about 1.23%, in 1948 -49, as compared with 0.819, in 1949—50.

2. The younger age groups still have the highest frequency.

3. The specimens are taken from a greater number of subjects than last year,
but still too late in pregnancy. Only about 39% are taken during the first
five months.

Conclusions:
Prenatal blood testing is indicated to prevent congenltal syphllls
Premarital blood testing of both husband and wife should be required.
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Dr. Tauno Putkonen, (Helsinki); Serological Tests for Syphilis in Pregnant Women
in Finland 1946—1949; Results Compared with the Incidence of Congenital Syphilis
and Acquired Fresh Syphilis.

Dr. Vo gt gave us some interesting information relating to serological exa-
mination of pregnant women in Norway. Therefore I will present here some data
on corresponding examinations in Finland and compare the results with the
incidence of congenital syphilis and of acquired fresh syphilis.

Examination of Pregnant Women

There is no prenatal law in Finland making a serological test for syphilis com-
pulsory for pregnart women, but they come for medical examination because
of our Maternity Benefit Act which demands a certificate of pregnancy (signed
by a physician or midwife) for the benefit. At present such an examination must
be made before the end of the fourth month of pregnancy. In connection with it
a blood specimen is taken in cases in which the examined do not object.

Pregnant women are examined free of charge at the Maternity Centres of which
there were already 1,246 throughout the country in 1947. As many as 86 per cent
of all pregnant women called at these Centres that year. Data concerning the
serological tests for syphilis at the Maternity Centres are collected in Table 1.

Table J. Serological Examinations of Pregnanl Women for Syphilis at Maiernity Cenltres in
Finland 1946 —1949,

Pregnant Women ‘Wassermann Only Kahn Total STS
Year Tested Positive Positive Positive

Number % Number % Number % Number %
1946 | 43,231 41 437 1.01
1947 | 54,558 50 308 0.56 165 0.30 473 0.86
1848 | 63,073 58 364 0.58 233 0.37 597 0.95
1949 | 74,655 72 411 0.55 314 0.42 725 0.97

The table shows that 41 per cent of the pregnant women in Finland were
subjected to a serological examination at the Maternity Centres in 1946. This
figure has since soared to reach 72 per cent in 1949. To this are to be added the
examinations made by private practitioners,

This result was achieved by means of powerful propaganda among the general
public, midwives and physicians. The support received from the United Nations
Children’s Emergency Fund (UNICEF) has been particularly valuable. This
organization has supplied Finland with sorely needed laboratory and hospital
equipment and with penicillin for the prevention of congenital syphilis. Of no
less importance was the moral support of this international organization which
lent strength to the educational work and stimulated our actions. Yet this for-
eign assistance was not fully effective until the latter half of 1949 and its results
will therefore be clearly shown for the first time in the percentages for 1950. The
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number of serological examinations will be further increased by the competition
announced by the Society for the Prevention of Venereal Diseases: the number
of pregnant women tested in the different localities will be published and the
localities with the best results will receive prizes.

Results of Serological Examinations for Syphilis

Facilities for serological examination of blood specimens are available in six
laboratories in Finland. They all use the same tests, i.e., the Wassermann reaction,
the cholesterol Wassermann reaction, and the Kahn test. Neither of the comple-
ment fixation tests is particularly sensitive, but the Kahn test is on an internatio-
nal level. This was found out at the end of 1949: our results were compared with
those obtained at the Venereal Disease Research Laboratory, Staten Island, when
specimens were sent by air mail across the Atlantic.

Table I shows that about one per cent of the pregnant women were seropositive
and this percentage remained about the same in the years 1946 —1949, in spite of
the fact that the number of fresh cases of syphilis at the same time decreased
abruptly (Fig. 1). This disparity indicates clearly that syphilitic infection in the
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pregnant women for the most part was of earlier origin. The only change that
appeared in the reactions of the pregnant women during 1947 —1949 was the in-
crease in the number of cases in which the Kahn test alone was positive. The natural
explanation of this development is probably that the syphilitic women partially
recovered, either as a result of treatment or spontaneously with the progress of
time; this also brought about a weakening of the serological reactions.

Incidence of Congenital Syphilis in Finland

The figures for recorded cases of congenital syphilis (Table II) are very high
considering the population — 4 millions. No clear falling trend appears during the
last five years. This may be due to the fact that the statistics include all pre-
viously untreated cases, regardless of age. The changes in the incidence of con-
genital syphilis would, of course, appear most rapidly in the age group of infants.

Table II. Recorded cases of congenilal syphilis in Finland 1943--1949.

Year 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949
Cases of
Congenital 182 165 125 137 115 131 106
Syphilis

But this cannot be separated in our present statistics, in which the youngest age
group consists of the 0 to 4 years old. These numbered 59 in 1947, 78 in 1948, and
53 in 1949. Even these figures show no distinct reduction, perhaps because the
decrease in congenital syphilis had not yet properly started in 1949. It is more
probable, however, that the figure for 1949 is increased by the syphilitic children
discovered when also the older children of syphilitic pregnant women have been,
more extensively examined.

Acquired Syphilis and Congenital Syphilis

The prevalence of acquired syphilis. in Finland is responsible for the high
incidence of congenital syphilis. Fig, 1 compares the incidence of primary and
secondary syphilis in Finland with that of Sweden. It appears that before World
War II there was seven times as much acquired fresh syphilis in Finland as in
Sweden, in relation to the population. The figure also shows the great increase
in fresh syphilis in Finland resulting from the war. From these years there
still remain a great number of undiscovered and untreated cases of syphilis,
especially among women, and they are continually a source of congenital syphilis.

Since 1946 the curve of fresh syphilis has fallen so sharply that this year it
will reach the same low level as Sweden’s judging from the figures for the first
seven months. Thus in four years we shall have caught up with Sweden whose
figures were in 1946 less than one-sixth of ours. Though this fall in fresh syphilis
will, of course, in time result in a great reduction of congenital syphilis, the un-
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treated old cases are still a potential source; consequently control measures must
be intensified rather than relaxed.

Dr. N. Danbolt (Oslo): Combined Penicillin and Metal Chemotherapy in Syphilis
during Pregnancy.

I should like to report briefly on our schedule of therapy utilizing 5.0—6.0
million units of penicillin together with seven injections of arsenoxide and twelve
injections of bismuth. . .

The series includes 45 women observed in 48 pregnancies. Six of the 48
pregnancies were complicated by early syphilis: of these, there were five children
born without syphilis and one miscarriage at three months that was not due
to syphilis. Twelve pregnancies occured in women who had previously received
antisyphilitic treatment; there were three stillbirths (none due to syphilis); all of the
others gave birth to normal children, Thirty women had latent syphilis: in all
these, the outcome of pregnancy was non-syphilitic children.

IT Discussion
Q: If penicillin therapy is given early in pregnancy, should it be repeated Later?

Dr. Ingrah am. It depends somewhat upon the ability to follow the patient
throughout the remainder of her pregnancy, and also upon the facilities for
quantitativé blood testing. Ordinarily if a woman has had adequate treatment
during the early months of pregnancy, the possibility of the child being syphili-
tic is very slight; hence if the additional therapy were given routinely, we would
be treating many who did not require it.

Ideally the patient after receiving treatment early in pregnancy should be
observed once a month until delivery, and the examination should include a

- quantitative serologic test. If the woman originally was treated for early syphilis,
we would expect a decreasing titer as a result of therapy. If this is not observed.
retreatment during the later months of pregnancy would be advisable. Unfor-
tunately as we all realize, the majority of the pregnant women we see have Jatent
syphilis, usually of unknown duration. Perhaps the best general rule is not to
retreat unless we have evidence that the earlier treatment was not effective.

Every case we have seen that was a treatment failure had either a clinical or
serologic relapse or there was a sustained high titer following treatment for early
syphilis. From a practical standpoint, it would be unadvisable to retreat routinely
in late pregnancy since there is so little likelihood that the child will be diseased.

Q: What evidence is there as to the time af which the fetus is infected?

Dr. Danbolt. There have been done several studies of miscarriages
‘oceuring in women with syphilis, but usually no syphilitic manifestations are
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found before the sexteenth week, Therefore the general opinion is that fetus is
not infected before that time.

Dr. Ingraham. There are also other ways of determining when the fetus
becomes infected in utero. One has to do with the roentgenologic examination
of the long bones socn after birth, since the depth of the syphilitic process in the
bone at birth is a reasonably accurate index of its duration. These studies also
indicate that the fetus is not infected before the sixteenth or twentieth week.
More than that, these studies suggest that in many instances the fetus is not
infected until very late in pregnancy. Perhaps as many as 60—759, of the infants
are not infected until the last two months.

Some infants have negative STS at birth. These, I believe are those infected
late in pregnancy. Children who at blrth have strongly positive STS probably
were infected earlier.

Q: Is it possible lo have third generation syphilis without stigmas, i.e., with only a
positive serelogic fest?
Dr. Perdrup. Having seen only two cases of probable third generation
syphilis, it is difficult for me to suggest an answer.

Dr. Putkonen. This question was discussed at the Zurich Meetling of
the International Union against Venereal Diseases. The concensus there was
that if this oceurs it is very rare indeed and not susceptible of definitive proof.

Dr. Hollstrém. We have studied the question of third generation syphi-
lis and have two and perhaps three cases that are definitely established. Whether
the condition occurs with no clinical signs or stigmas would be extremely difficult
to establish incontrovertably.

Q: What is the treatment of choice for interstilial keratitis?

Dr. Enkvist. When I visited Philadelphia some time ago I heard that
ACTH. was being tried for interstitial keratitis. What was the outcome?

Dr. Ingrah am. This work was done by Dr. Klau der at Wills Hospital,
who presented his findings at the last syphilis symposium in Washington. There
was evidence indicating endocrinologic abnormalities in many patients with
interstitial keratitis, but ACTH proved to be not particularly helpful.

We have used large doses of penicillin — 9—10 million units, plus fever
therapy, usually with typhoid vaccine.

Dr. Enk vist. Werecently combined penicillin therapy with fever produced
with intravenous pertussis vaccine, and had good results.

Dr. Dattner. The results of treatment in interstitial keratitis are still
disappointing. If is not uncommon to have the second eye become involved
during active therapy. We tend to use everything — penicillin, fever, arsenic
and bismuth, and still the results are none too satisfactory.
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Dr.Hollstr 6 m. In our Welander Home we too have nused at most everyth-
ing. We think malarial therapy is the best, but even with this there have been
relapses.

Dr. Oksala. Our routine treatment consists of pénicillin plus fever pro-
duced by injections of sterile milk plus vitamin E, but it is not always satisfactory.

Q: Is procaine penicillin G in oil with aluminum monostearate as efficacious as
other forms of penicillin in the irealment of prenatal syphilis?

Dr. Enkvist. There is reason to believe that if properly administered,
the effect of comparable dosages would be the same.

Dr. Ingraham. Yes, the important thing is that therapeutically effective
concentrations reach the fetal tissues, especially if treatment is given late in
pregnancy. All the evidence we have indicates no superiority of one type of peni-
cillin over another.

Q: Why is the Wassermann more frequently positive than are flocculation lests in
non-syphilitic children born of mothers with treated syphilis?

Dr. R ein. The work of Wiener on the Rh factor has stimulated interest in
the study of multiple antibodies in syphilis. He has shown that two antibodies
are produced in the Rh-sensitized mother: the bivalent antibody (agglutinin),
which is retained by the intact placenta, and the univalent antibody (glutinin),
which passes through the intact placenta and is responsible for erythroblastosis
in the fetus. The latter antibody has the capacity to fix complement.

In the comparison of titers of reagin antibody in adequately treated syphilitic
mothers and in their normal fetuses, it has been observed that a similar separa-
tion of univalent and bivalent antibodies seems to be effected. In the comple-
ment-fixation tests for syphilis (detecting univalent antibodies) similar titers of
reagin are found in the mother and in the fetus. In the flocculation tests (detecting
bivalent antibodies) the level of reagin antibody titers in the infant is minimal
as compared with that in the mother.

Thus it is apparent that two varieties of antibodies, the univalent and the
bivalent, may be produced in syphilitic infection. In syphilotoxemia (the passive
transfer of reagin antibody to nonsyphilitic offspring of syphilitic mothers), the
univalent antibodies predominate. In true prenatal syphilis both varieties of anti-
bodies may be found in similar amounts. Furthermore, this observation serves to
explain why maternal reagin in the infant’s blood has always been more readily
detected by complement-fixation than by flocculation technics. In his textbook
on the treatment of syphilis, Mo ore was unable to account for the fact that
113 of 292 normal offspring of syphilitic mothers gave positive complement-
fixation tests for syphilis, whereas only eight of a similar group of 158 infants
gave positive flocculation reactions. These facts are explainable on the basis of
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these newer concepts of two antibodies — the univalent complement-fixing
antibody, which readily passes through the intact placenta, and the bivalent
flocculation antibody, which does not.

Dr. Per dru p. This suggests that if the infant at birth has a high titer floc-
culation test, he probably has syphilis. '

Dr. Reyn. We can confirm the fact that the Wassermann is more frequently
positive in new-born children. These data will appear subsequently in the Acia.

Q: To what extent does penicillin enter the fetal circulation when the mother is being
treated with it? _

Dr. Kiteh en. We have recently made a study of this at Bellevue Hospital,
following a suggestion from Dr. R ¢in. Two hundred women in labour were given
300,000 units of penicillin in oil with 29, aluminum monostearate, and following
delivery, simultaneous penicillin assays were made on the maternal and cord
blood. It is obvious that the period of time from injection to delivery would
vary greatly; yet we found that in practically every case we could demonstrate a
theoretically effective concentration of penicillin in the cord blood. The pattern
was remarkably constant, with the concentration of penicillin in the cord blood
only slightly below that of the maternal circulation. To be sure penicillin had
not previously been administered, we made pre-injection penicillin assays of the
mother’s blood in each case.

Q: If serologic tests are performed simultaneously on both mother and newly-born
child and the child’s titer is the higher, does this mean the child has congenital
syphilis?

Dr. R ein. Theoretically it is impossible for the mother to pass to the fetus a
higher concentration of reagin than she herself has. To adjudge accurately this
situation, we would have to be assured of the technician’s accuracy by repeating
the tests. If confirmed, it would be presumptive evidence of syphilis in the child.

Dr. R eyn. We have seen cases where at birth the titers of the mother and
child were the same. Later the child became seronegative only to relapse into
seropositivity with clinical evidences of congenital syphilis.

Dr.Ingraham.I have been interested in trying to collect cases in which
the serologic test of the infant is higher in titer than that of the mother. It must be
extremely rare, for in our cases this situation obtained was in only 0.5%, of the
cases.

Q: Is if possible for a child born with congemtal syphilis to acquire syphilis in adult
life?
Dr. Salminen. In the cases I have analyzed, there was the one patient
who had been treated with mercury early in hfe, and who upon reaching adult life
contracted primary syphilis. ‘
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Dr. Reynolds. Itis, as Dr. Salminen has observed, quite possible
for a patient with congenital syphilis also to have an acquired infection upon
groWing into adult life. We now are entering an era during which patients who
as infants Teceived effective antisyphilitic treatment for congenital syphilis,
now as adults are exposed to the possibility of the acquired disease. Indisputable
cases have been reported by Hahn and by Allison, and Dr. Salmi-
nen’s case now adds to the number recorded. The interesting thing is that all
of the cases of which I am aware, have received considerable antisyphilitic therapy
in infancy and in most of the cases are known to have become seronegative prior
to the exposure that caused their second infection. I think more and more cases of
this kind will be encountered in the future, and that we should be on the lookout
for them. '

Q: The «paradox» that it is easier lo cure syphilis in the unborn child than in the
mother: what is the explanation for this?

Dr. Rein. This observation seems to support the group that is willing to
admit to more reinfections after penicillin.

Dr. Ingraham. It certainly is true that infantile congenital syphilis
responds better to treatment than does adult syphilis, and I agree with Dr. Rein
that this fact may be something of an argument in favour of more reinfections in
the adult disease. It is a very interesting observation.

Dr. Reynolds. I should think that the information we already have
considered regarding the time of infection of the fetus also applies to this question.
We know that the fetus is not infected until pregnancy is fairly well advanced;
hence in quite a few cases we are treating not the infected fetus but rather the
mother in order to prevent fetal infection. .

Another consideration is that the response to penicillin therapy is directly
related to the duration of the infection. In most cases the infection of the mother
will be considerably longer than the infection of the fetus, hence one might logic-
ally expect it to respond more readily. Perhaps there is less of a paradox here than
has been presumed. '

Q: Please discuss the Herxheimer reaction in infants with congenital syphilis who
are being treated with penicillin.

Dr. PurkoneN. The Herxheimer reaction in children with congenital syphilis
treated with penicillin was studied by Parpo and Tucker. Of previously un-
treated children under 2 years of age, 48 per cent had a febrile Herxheimer reac-
tion, which often recurred after repeated injection. These workers are not afraid
of beginning the treatment of the disease with large doses of penicillin.
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This question has been studied at the Kumpula Hospital and a paper con-
cerning it has recently been sent to Dermatologica. The series comprised 16
infants under 6 months of age, 15 of whom gave a febrile Herxheimer reaction.
Of the previously untreated children who were over 1 year of age, 2 out of a total
of 26 gave a febrile reaction. One of them had juvenile paralysis, the other a
severe bone syphilis. According to our observation, thus, congenital syphilis
resembles acquired syphilis in that it gives regularly a febrile Herxheimer reac-
tion at the beginning of the disease; later, however, this reaction becomes rare
in congenital syphilis.

We were also able to corroborate the observation of Parpo and Tucker
that a febrile Herxheimer reaction repeats itself in infants after the second injec-
tion of penicillin, even if the first dose has been large. In this respect congenital
syphilis differs from acquired syphilis. In our series there were no dangerous reac-
tions when the treatment of children was started with large doses of penicillin.

Dr. Enkvist. We do not fear the Herxheimer reaction very much in
treating infants with penicillin. I have only once seen a really dangerous reaction
of this kind. Dangerous complications occur usually later on, about 2—3 weeks
after starting of therapy.

Q: Why do we still see cases of congenilal syphilis in Finland?

Dr. Enkvist. I think there are several important factors: 1) in rural
districts, patients may be far removed from the Maternal Health Centres. To
attend means loss of work and considerable expense to the patient for travel;
2) we still see cases in which the mother’s prenatal serologic test is negative and
when the child is born it has congenital syphilis. Of 77 women with congenitally
syphilitic children, 40 were seronegative on the one test that was done; 3) we
treat the mother and we treat the children, but sometimes we neglect to treat the
father and thus occasionally have cases due to «ping-pong» infection.
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Section III: Neurosyphilis
Chairman Martti Koila

Diagnostic and therapeutic problems in neurosyphilis

Bernhard Dattner, M.D.
New York, N. Y.

Neurosyphilis comprises a variety of clinical syndromes. It is customary to
classify them according to the prevalent involvement of specific tissues of the
central nervous system. If the meninges are affected we speak of syphilitic menin-
gitis. If the cerebral vessels alone are implicated we designate this form of syphi-
lis as vascular neurosyphilis. If both, meninges and vessels bear the brunt of the
inflammation, we name it meningovascular syphilis. It is obvious that these diag-
nostic categories refer primarily to the pathologic anatomic changes in the brain
or spinal cord. Any clinical classification based on such changes is assuming first,
that the syphilitic process is limited to only one kind of structure, and second
and still more important, that there is a close parallelism between anatomical
alterations in the central nervous system and clinical syndromes. The first assump-
tion is easily disproved by the neuropathologist who frequently finds the menin-
ges and vessels simultaneously involved and sometimes in addition even the
parenchyma itself. T wish to quote only one author, Adams from Harvard. He
states, «Clinical syndromes such as syphilitic meningitis, meningovascular syphi-
lis, general paresis, tabes dorsalis, optic atrophy, etc. are abstractions which at
autopsy seldom exist in pure form. More often, since all of them have a common
origin in a meningitis there is a combination of two or more syndromes, i.e. menin-
geal and vascular syphilis, tabes and paresis, etec. The second hypothesis that
there is a close parallelism between anatomical changes and the clinical syndromes
is also refuted by the fact that the syphilologist had to create a special diagnostic
category, i.e. asymptomatic neurosyphilis. By definition, asymptomatic neuro-
syphilis implies a syphilitic process in the central nervous system which does not
manifest itself by clinical signs or symptoms. In other words, pathologic changes
may take place in the central nervous system without revealing themselves to
the examining physician. Therefore, the clinician is forced to surrender his pre-
rogative to the laboratory which establishes the presence or absence of a pathologic
process.

If this holds true for asymptomatic neurosyphilis, then there is no reason why
it should not apply to the other diagnostic categories mentioned before, especially
to the syndrome of meningovascular and vascular neurosyphilis. If a closer analy-

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8



Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 .
CIA-RDP80-00926A004800050026-8

112

-k

sis of the concept of these diagnostic entities.is attempted one becomes aware that
asymptomatic and symptomatic neurosyphilis are caused by identically the
same processes looked upon at one time from the clinical point of view, at another
time from a pathologic-anatomic standpeint. The discriminating factor between
asymptomatic and symptomatic neurosyphilis is the appearance of clinical signs
and symptoms. What, then, constitutes a clinical sign? An anomaly which has
been found by keen and reliable observers as significant in revealing a specific
pathologic process. As an-example, let us take the -Argyli‘Robertson pupil and
Westphal’s sign. It is clear, that a sign must be known to the examiner either by
personal experience or by textbook information because otherwise it will be missed
even by the most conscientious physician. That is what happened to all experts
examining syphilitic patients before 1869 and 1875 when Argyll Robertson and
Westphal had not yet described their respective signs. But even if a «ign» is
already known and the medical profession is familiar with it, its detection is still
dependent on the thoroughness of examination. Furthermore, as long as clinical
signs are taken as a guide for diagnosis, one has to register even the slightest
deviation from the norm as an indication of a pathologic condition. To detect
them, one ought, therefore, to utilize the most refined aids, e.g. in the case of
Argyll Robertson pupils the cinematographic registration of movements of the
iris, the audiometer in testing the acoustic nerve or in studies of visual function
the Bjerrum screen, ete. Since a syphilologist rarely, if ever, will be able to use
these tools, many of his patients will be considered as patients with asym-
ptomatic neurosyphilis, whereas in fact they may be patients with early mani-
festations of meningovascular or parenchymatous neurosyphilis. '

Still more difficult is the task of evaluating the «symptoms» of our patients.
Irritability, nervousness, insomnia, lack of initiative, and memory impairment
may be present, but not volunteered by the patient. Quite frequently some of our
patients state after termination of treatment that they feel much better than
ever before and often they become conscious of their former shortcomings. Since the
initial personality changes in general paresis, for example, are often insidious, they
remain unnoticed by the patient, his family and friends and even the physician,
especially if the latter has not known the patient before. The patient, therefore,
will be labelled as asymptomatic whereas he may already be affected with paren-
chymatous neurosyphilis.

These are only a few of the arguments which militate against any attempt to
classify neurosyphilis according to clinical signs and symptoms. Since, as pointed
out before, there is no difference in the nature of the underlying processes in
asymptomatic and symptomatic neurosyphilis — the appearance of clinical signs
and symptoms depending partly on the alertness of the physician and partly on
the localization and extension of the pathologic involvement — one should not
place too much reliance on a clinical differentiation which only confuses the real
issue, namely the presence or absence of a syphilitic infection of the central ner-
vous system. '
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But even if clinical signs and symptoms are apparent they do not necessarily
incrirhinate syphilis as their principal cause, since none is exclusively characteris-
tic. For example, the Argyll Robertson pupil, generally considered one of the
most specific stismata of neurosyphilis, has been observed in neurologic compli-
cations of diabetes mellitus, in lethargic encephalitis, in alcoholism, in brain

tumors, following head injuries etc. The Adie pupil, seemingly a harmless anomaly, = -

has {requently been mistaken for an Argyll Robertson pupil. Westphal’s sign,
i.e. absent knee and ankle jerks, can be found associated with so many pathologic
conditions other than syphilis that we must abstain from enumerating them.
The hypotonia and ataxia of the tabetic are encountered with cerebellar disorders.
Painless fractures and Charcot joints can be associated with diabetes, syringo-
myelia or Morvan’s disease. Primary optic atrophy may be due to pressure upon
the optic nerves or to toxic agents. Mental changes resembling those frequently
encountered in general paresis may be manifestations of chronic alcoholism,
abuse of the barbiturates, presenile involution of the brain, etc. The term pseudo-
paresis has been coined for this condition. Even the entire clinical syndromes of
tabes and paresis can be closely, simulated by pathologic processes other than
syphilis so that often great effort and the aid of physical means like X-rays, myelo-
grams, electro- and airencephalograms are required to establish a correct diagnosis,
We have seen numerous patients suspected of having neurosyphilis who by further
studies were found to have brain or spinal cord tumors, metabolic disorders, like
diabetes, blood dyscrasias, including pernicious anemia, and often obscure diseases
of undetermined etiology. I do not doubt that many of you have had similar
eXperiences.

How, then, can neurosyphilis be diagnosed? The answer is that we must depend
on laboratory tests of the spinal fluid. No one will challenge this statement with
regard to asymptomatic neurosyphilis. Since, as mentioned before, asymptomatic
neurosyphilis differs from symptomatic only by the absence of observed signs
and symptoms and since the cause of both is identical there is no reason why
the spinal fluid examination should not be used the same way for both,
symptomatic and asymptomatic neurosyphilis. What are the essential changes
of the spinal fluid in syphilis and what does each signify?

The first important test is an accurate cell count. It is a clinically well esta-
blished fact that most infectious processes involving the central nervous system
give rise to a pleocytosis. Inasmuch as the meninges may be invaded by spiroche-
tes in the early stages of syphilis, abnormal cell counts arc often the first sign
of syphilitic involvement of the central nervous system. In early neurosyphilis
pleocytosis quite frequently is the only sign of the syphilitic infection. It is also
generally accepted that with the arrest of the syphilitic process the abnormal cell
-count returns to normal. For this reason, correct cell counts should be obtained
first.

The second obligatory test of a spinal fluid is the total protein determination.
Increase of total protein is encountered in many inflammatory or degenerative

8
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processes of the central nervous system. With the use of an electrophotometer,
measurements of the protein content of the spinal fluid can be performed with a
high degree of precision. Values so obtained can be duplicated without difficulty,
It is, therefore, possible to observe changes in the pathologic process in the cen-
tral nervous system by comparing total protein values over periods of time..As
with the cell count, the total protein closely follows the intensity of the inflam-
matory-degenerative alterations of the nervous tissues.

A third desirable test is one of the colloidal reactions. They were originally
designed for the determination of the various globulins and albumins constituting
the total protein. Lange, the author of the colloidal gold test, assumed that by
its application it would be possible to differentiate between interstitial
and parenchymatous neurosyphilis, Many difficulties are encountered in the
preparation and proper standardization of colloidal sols, especially the gold sol,
with the effect that the curves obtained cannot always be duplicated and, there-
fore, reliable comparisons cannot be made in the follow up of patients. Some
6 years ago Lange devised a new technic for the colloidal gold which affords
not only dependable qualitative but also quantitative results. By adding the
figures for the color values in each tube the sum total affords quantitative infor-
mation.

The last, and the only so called specific test for syphilis of the central nervous
system are the serologic procedures (the complement fixation and flocculation
tests). Assays of the syphilitic reagin have been greatly refined in the past decade.
Cardiolipin was recently introduced as an antigen. It constitutes chemically known
substances which have rendered the test more accurate. At the same time pro-
cedures for a more exact quantitative determination. of reaginin blood and spinal
fluid have been made available.

The four just mentioned are obligatory examinations of the spinal fluid in
neurosyphilis. They form a syndrome which must be interpreted as a whole.
No single item will give adequate information. If all four are positive
neurosyphilis is present and if all are negative the diagnosis of neurosyphilis must
be looked upon with great doubt.

Since the spinal fluid examination has to serve as an aid for the diagnosis, the
question arises to what extent the spinal fluid syndromes correlate with the signs
and symptoms of the different clinical entities of neurosyphilis. It is quite obvious
that, inasmuch as there is no strict parallelism between struetural changes in brain
and spinal cord and clinical symptoms, as illustrated by asymptomatic neuro-
syphilis, there can also be no correlation between spinal fluid findings and clinieal
signs and symptoms, This rule works both ways. There may be no clinical evi-
dence of neurosyphilis and the spinal fluid may reveal a very active syphilitic
process in the central nervous system, and on the other hand a completely nega-
tive spinal fluid may be associated with signs and symptoms of healed neurosyphilis
of any type. The term burned-out tabes may serve as illustration. It must therefore,
be concluded that there is neither a constant parallelism between the clinical
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status and the pathologic process, nor one between the clinical status and the
spinal fluid syndromes. This fact is clearly indicated by the failure of all syphilolo-
gists and neuropsychiatrists to establish typical spinal fluid syndromes for the
different diagnostic categories of neurosyphilis. Although it is true that almost
all untreated paretics demonstrate what has been called a group I splnal fluid
formula, i.e. high cell counts and protein, a first zone colloidal gold curve and a
positive complement fixation test in high dilutions, there are numerous patients
with asymptomatic and meningovascular necurosyphilis who exhibit the same
syndrome; ‘On the other hand, patients, in whom the diagnosis of general paresis
might be justifiable from their clinical status may have a Group II spinal fluid
syndrome which has often been considered characteristic for meningovascular
syphilis, These may be the cases alluded to by Adams where one wonders if
the results of the spinal fluid tests should not have precedence over the clinical
judgement. From these observations it is evident that a spinal fluid examination
per se does mot always provide a diagnostic clue to the type of neurosyphilis we
are dealing with. It does, however, minimize mistakes with regard to the syphilitic
or non-syphilitic nature of a neuropsychiatric disorder and in addipioﬁ, as will be
discussed later, it gives us information about the activily, subsidence or arrest
of the syphilitic process.

Let us now turn to the second part of the paper, that is the the1apeut1c pro-
blems in neurosyphilis. In dealing with diagnostic problems of neurosyphilis we
have learned to accept the spinal fluid tests as an essential aid. A similar approach
will be necessary if we wish to understand the potentialities and limitations of
therapy for neurosyphilis. It is easily understood that the primary goal of treating
neurosyphilis is to eliminate the etiologic agent and thereby stop the progress
of the syphilitic infection. It is also desirable to efface the clinical signs and sym-
ptoms which may have resulted from the inflammatory process, The ideal aim
of the syphilologist, therefore, is first, to kill the spirochetes and second to dispose
of their deleterious effects. Consequently, in evaluating success or failure of
therapy we must consider both, the status of the inflammatory and/or degene-
rative process, and the clinical status. Since both, as discussed before, do not
correlate, it will be necessary to discuss them separately.

Starting with so called asymptomatic neurosyphilis, the therapeutic problem
resolves itself very easily. Since there are no apparent clinical signs and symptoms, -
the optimus results are obtained with the permanent return of the pathologic
spinal fluid to the normal state. It is a generally accepted view that once anormal
spinal fluid has been achieved and maintained there is no danger of subsequent
appearance of clinical manifestations. I would like to stress at this point that when
-we speak of normal or abnormal spinal fluids we do not mean to imply that the
spinal fluid is diseased but that the spinal fluid findings reflect normal or abnormal
conditions of the central nervous system. If following therapy we secure a normal
spinal fluid we have reason to assume that the diseased central nervous system
‘has been favorably influenced by the therapy..
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From the laboratory point of view, the same situation prevails in symptomatic
- neurosyphilis with regard to the arrest of the process. As mentioned before, there
is adequate evidence to warrant the statement that a normal spinal fluid indicates
inactivation of the syphilitic infection. If, therefore, therapy reverses a patho-
logic spinal fluid to one that is normal the optimum result has been obtained.

Many ditficulties arise if we try to evaluate therapeutic success from the clinical
point of view only. It is common knowledge that many signs of neurosyphilis
are irreversible. The Argyll Robertson pupil provides a good example. Once
the reaction of the pupil to light has been abolished by the syphilitic process —
no one knows when and how it occurs — there is no restoration of normal function
possible by any means now at our commant. Once the knee and ankle jerks have
disappeared in tabes, they remain absent forever. One can enumerate many other
types of such permanent damage as a result of syphilitic infection. How, then,
do we know, whether or not our treatment has been successful, if we are faced
with these constant changes? On the other hand it should be pointed out that
some clinical signs and symptoms disappear quite rapidly with or without treat-
ment. How can we be sure, that the reversal when it occurs is due to
the therapeutic agent? It is obvious that no amount of neuropsychiatric acumen
. and experience enables the physician to express an opinion as to the effect of
treatment in such cases. Keeping these facts in mind we are reluctant to rely
solely on a clinical evaluation of the patient’s condition after any type of therapy.

Many more reasons can be given for this attitude. In the instance of general
paresis it is well known that spontaneous remissions may occur lasting for many
months, later to be followed by a relapse which may result in the death of the
patient. It also happens quite frequently that the patient does not show any
clinical improvement and still has been benefited by the treatment as evidenced
by his unexpected long survival. In meningovascular syphilis there may be dis-
appearance of a hemiplegia or an aphasia and the syphilitic process may continue
unchecked. Conversely, nerve deafness, Bell’s palsy or a squint may persist
although the syphilitic meningitis has been cured. The tabetic Charcot joint may
remain unchanged although the infection has been arrested, ete. The situation
becomes still more complicated when there are symptoms the pathogenesis of
which is totally obscure. To them belong the phenomena of lightning pains and
gastric crises in tabes, paranoid-hallucinatory states in paresis, etc. Shall we assume
that the persistence of these manifestations is proof of treatment failure? There
is good evidence against any such assumption.

What then is the solution of our problem? Let us go back to our discussion of
the importance and significance of spinal fluid examinations. We have stated
that the spinal fluid syndromes best reveal the syphilitic nature of a neuro-
psychiatric disorder. We have also briefly alluded to the fact that there is a con-
stant and close interrelationship between the spinal fluid spectrum and the trend
of the infectjous or degenerative involvement of the central nervous system. As
mentioned before pleocytosis appears very early in the history of neurosyphilis.
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Occasionally, there is also a slight increase in protein at the same time. Only with
the very sensitive colloidal gold test of Lange can changes in the gold sol be ob-
served in the earliest stages of syphilitic central nervous system involvement. If
the infectious process continues, then the cell count remains high, the total protein
increases and the colloidal gold and serologic reactions show pathologic values.
In the most severe form of neurosyphilis, in general paresis, the so-called group
III spinal fluid formula becomes established. On the other hand, if the process
subsides, then the spinal fluid eventually returns to normal.

Is there any further evidence supporting our concept that the spinal fluid
findings best mirror the pathologic-anatomic involvement of the central nervous
system and its resolution? Here, a brief review of our past experiences may be
justified. When malaria therapy of general paresis was introduced by Wagner-
Jauregg very little was known about the reversal of positive spinal fluid findings
in neurosyphilis. Since the previous methods of treatment rarely if ever had
success and the patients died within a few years there waslittle opportunity
to study this problem. Soon, however, it became obvious that malaria fever was
a potent weapon in controlling this fateful disease and more and more of the
patients treated surpassed their short life-expectancy. It, therefore, occurred to
me that it might be advantageous to examine the spinal fluids of the patients
simultaneously with their clinical follow up to learn what if any effect treatment
had on the spinal fluid. Such an undertaking seemed the more desirable because all
attempts to classify the results of treatment by clinical metheds proved unsatis-
factory. Some patients, who showed a definite improvement of their mental status
and should have been considered as successfully treated, were regarded as treat-
ment failures because they were unable to attain their former social status. Other
patients who did not show the expected remission remained alive for long years
which seemed to indicate the arrest of the progressive disease. Early in our studies
it was found that the complement fixation test stood in the foreground. Very little
was known at that time about the significance of the cell count and the protein con-
tent. Since the Wassermann reaction remained positive in patients with clinical
improvement and the colloidal gold curve, whenever such a test was done, like-
wise did not become normal, many authors — among them even Wagner-Jauregg
— attached no importance to a spinal fluid examination. There was, however,
a definite modification observed in the two other components of the spinal fluid,
if the treatment resulted in clinical remission. The cell count became normal
within a few months and the total protein showed declining values. Then in the
course of some years the results of the Wassermann reaction -and the colloidal
gold tests tended toward the normal and it finally became apparent that there
was a slow retrogression of all the pathologic findings in the spinal fluid, the
pleocytosis disappearing first, the total protein diminishing next and the Wasser-
mann and the colloidal gold reactions lagging behind for a considerable period of
time. On the other hand, patients who were clinically progressive, maintained
a highly abnormal positive spinal fluid syndrome. It is noteworthy that each
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of the four tests wz have mentioned, represemts a totally different and
independent approach to the study of the pathologic processes in the central
nervous system. Each, with the possible exception of the Wassermann reaction,
may be the only one registering abnormal values in the presence of various disea-
ses of the central nervous system. Thus, in benign Iymphocytic choriomeningi-
tis there may be no abnormal findings except a pleocytosis; in infectious polyneu-
ronitis (Guillain-Barré-Strohl syndrome) only the total protein is high; in disse-
minated sclerosis, we may find nothing more than a «first zone» gold curve. If
then, in neurosyphilis, all these tests form a composite picture of progression or
regression, one is justified in assuming that this represents activity, recession or
arrest of the patholngic process.

Based on my experience in Vienna and more recently on observations at
Bellevue Hospital in New York, Thomas and I have determined that following
successful treatment of all types of neurosyphilis the cell count drops to 3 or less
cells per mm? within approximately 6 months and, that, therefore, a normal
cell count is the most sensitive index of the arrest of the syphilitic process. The
total protein values show a more gradual but still a relatively prompt decrease
and for this reason in conjunction with.a normal cell count can be accepted as
evidence of the inactivation of the disease. The serologic tests for syphilis and the
colloidal gold reactions in their qualitative aspects do not as a rule contribute to
the prognosis. If, howaver, the quantitative values of the complement fixation test
and the colloidal gold reaction are taken into consideration, then it becomes
apparent that these as well help to differentiate between activity and inacsivity.
We, therefore, feel that all four tests of the spinal fluid give us definite information
as to whether the syphilitic process in the central nervous system is progressing,
regressing or has been definitely checked, and we regard them as obligatory in the
treatment of neurosyphilis.

No one, therefore, should be surprised that we so consistently stress repeated
spinal fluid examinations. That does not mean that we are not eager as are all
workers to evaluate all the available clinical data. We bzlieve, however, that for
the intelligent interpretation of therapeutic results in neurosyphilis the spinal
fluid syndrome takes first rank. If clinical improvement parallels the trend of the
spinal fluid findings in cases in which the syphilitic process has been arrested, we
are content, as Earle Moore states it, with «the patient, his family, or his physician».
If, however, the patient does not recover normal function because of injured or
destroyed tissues and there is a divergence between the clinical and spinal fluid
- findings, we rely largely on the latter in gauging results, We are certainly not
sanguine when a treated paretic continues to have signs of activity as demonstrated
by the spinal fluid, even though the patient has improved clinically, On the
other hand, we cannot attribute failure to the treatment if the patient continues
to exhibit clinical signs and symptoms provided the spinal fluid spectrum gravitates
t owards normal. It appears to us that our concept of the spinal fluid serving as a
mirror image of the pathologic processes in the central nervous system will finally
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lead .to a better understanding of the dynamics of clinical signs and symptoms. .
Lightning pains and gastric crises may exemplify what we have in mind. As is
well known, tabetic patients often continue to suffer from these painful phenomena,
even though the spinal fluid is inactive or entirely negative, indicating a burned-
out process. Since these pains are by no means constant but attack the patient
periodically and with varying intensity, is it not likely that they are caused by
factors other than the spirochetes? Or, if a paretic patient continues to exhibit
a psychotic behavior for many years, sometimes even for decades, in the presence
of an inactive or even a negative spinal fluid, should we not believe that he suffers
from the sequelae of his disease rather than from a continuation of the infection
itself? Unquestionably many different mechanisms may influence a:permanently
damaged central nervous system resulting in clinical phenomena in spite of the
evident arrest of the infection, Their exact nature is not known and I am afraid
that it will require long future research before they can be fully understood.
Summarizing our analysis of the diagnostic and therapeutic problems in neuro-
syphilis, we have to stress again that no syphilologist is able to deal with his
patients successfully without a proper understanding and evaluation of the spinal
fluid syndromes. It is my conviction that much confusion about the best methods
of treatment could be cleared and occasionally mueh harm to the patients could
be prevented, if physicians dealing with neurosyphilis were aware of the fact that

~clinical signs and symptoms are by no means reliable guides to the effectiveness of

therapy and that further attempts to kill spirochetes are useless when the infection
has already been arrested or cured.
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Febrile Herxheimer Reaction in Neurosyphilis

By

Tauno Putkonen and Katri Rehtijirvi
Helsinlki

In neurosyphilis, as in other types of syphilis, penicillin treatment has been
found to produce the so-called Herxheimer reaction (HR) which may appear as
an exacerbation of local signs and as a rise in temperatore. Much attention has
beendirected to the dangers which the symptomatic reaction may involve[(Bark s-
dale (1), Gammon, Stokes and others (7), Shaffer and Shen-
kin (20), Stokes and others (22), Tucker and Robinson (23)]. Yet
further experience has shown that severe exacerbation of the symptoms and signs
is rare and not of great importance. On the other hand, the febrile HR has received
Increasing attention in recent years [Callaway and others (2), Hoekenga
and Farmer (8)]. Since the end 1947 we have studied this reaction, which is
of great theoretical interest, and also apparently of diagnostie importance. Our
results will be reported below.

Material and Methods

Our material comprises 229 patients with neurosyphili's*). Of these 142 were
from the Kumpula Hospital, 52 from the Neurologic Department of the Kiveli
Hospital, 21 from Nikkild Mental-Hospital, and 14 from Lapinlahti Mental Hos-
pital. Men numbered 87, women 138, and children 4. The unusually marked
female predominance is due to the fact that the Kumpula Hospital has until
recently admitted almost exclusively women patients.

The diagnosis was dementia paralytica in 49 cases, tabes dorsalis in 38,
meningovascular neurosyphilis in 48, and asymptomatic neurosyphilis in 94 cases.

A psychiatrist was consulted in borderline cases of dementia paralytica. Cases
of taboparalysis were classified as dementia paralytica. For the diagnosis tabes
it was required that the patients had at least two of the symptoms or signs of this
disease; one of these was usually Argyll Robertson pupils. This group also ingclu-
ded b patients with primary optic atrophy in addition to the other signs of tabes,

* Some of the results (in 57 of these cases) have been previously reported in another con-
nexion (17).
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and 3 patients who had Charcot’s disease; one case in which primary optic atrophy
was the only manifestation was also regarded as tabes.

The cases of manifest neurosyphilis which could be placed in neither of these
two groups, also those showing no other signs than pupillary changes, were in-
cluded in meningovascular neurosyphilis. The patients with no neurological signs
but with abnormalities in the cerebrospinal fluid were put in the group of asympto-
matic neurosyphilis. All patients with primary or secondary syphilitic lesions
were intentionally excluded.

Table 1. Age Classifieation and Average Age of Patienls in Various Diagnoslic Types of Neuro-

syphilis.
Age Asympto- Meningo- Dementia Tabes Total Number
in Vears matic vascular paralytica dorsalis of Cases
0—10 2# - 1* — ' 3
11—-20 3 — 2% — 5
21—30 33 9 (1%*) 2 (1%%) - dd
31—40 28 15 12 (1*%) 0] 60
41--350 19 (1*¥) 16 15 (6%*) 19 69
51—60 7 4 14 (10%¥) 11 (1%%) 36
Above 60 2 4 3 (3%%) 3 12
Total 94 48 49 38 229
Average |Men 38 45 45 49
age*** Womnien 34 38 39 48
Both 35 40 43 49

*Congenital neurosyphilis.
**#*Number of patients with previous malarial therapy.
**x*Average age of all patients excluding those marked * and **.

Table I shows the age classification and the average age of the patients with
different diagnostic types of neurosyphilis. It will be seen that the average age
of the patients increases gradually while passing from the group of asymptomatic
neurosyphilis to that of meningovascular neurcsyphilis, and then to dementia
paralytica and tabes dorsalis. In our series the average age of the women was
lower than that of men. Data regarding the duration of syphilitic infection were
mostly so indefinite that it was impossible to classify the cases according to it.

As regards previous treatment our cases were distributed as tollows: 92 had
never previously been treated for syphilis, and 94 had received As- andjor Bi-
treatment (chemotherapy); in 25 of this latter group treatment had been stopped
within the last half year, in all others 1 to 10 years previously. Therapeutic mala-
ria had been induced in 35 patients. None of the patients had had penicillin treat-
ment for early syphilis, only 4 had had it for neurosyphilis, and 4 patients knew that
they had received penicillin for some other disease than syphilis. Here it must be
taken into account that penicillin was regulated in Finland until the beginning
of 1949.

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8



Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 .
CIA-RDP80-00926A004800050026-8 s

122

The cell count of the cerebrospinal fluid was determined in Fuchs-Rosenthal’s
counting chamber, and the total protein content with photometric absorptiometer
(Hilger) using sulfosalicylic acid. The Wassermann test on the cerebrospinal
fluid was made in two dilutions [Sievers (21)], but only the negative and positive
reactions are differentiated in our paper. The mastic test was made according to
Emanuel, Jacobstahl and Katka (5), using 0.5 cc. of cerebrospinal
fluid and serial dilutions of 10 tubes.

The pathological spinal fluids were classified according to Moore (14) into
grades I, IT and III as follows: the fluids in which the cell count and/or the protein
content were increased, but the mastic test and the Wassermann reaction normal,
were considered as grade I. We have arbitrarily regarded a cell count of 5 and a
protein content of 40 mg per 100 ml. as the highest normal values*). Of grade I1I
were the fluids in which all four findings were abnormal and the mastic test was
of paretic type. Spinal fluids of an intermediate type belonged to grade II.

For the purposc of studying the Herxheimer reaction the patients were given
at least 100,000 units of penicillin by one injection before initiation of treatment.
The axillary temperature was recorded immediately before the injection and after
it at hourly intervals for at least 24 hours, the patients being kept in bed all this
time; in 52 cases temperatures were recorded at two-hour intervals.

Results

We have not paid attention systematically to the intensification of the neuro-
logic signs. However, no alarming reactions appeared. In a few patients with
dementia paralytica increased confusion was noted during the febrile response.
In addition, a child of 12 who had earlier had epileptiform attacks due to juvenile
paralysis and lasting 5 to 10 min., now in connexion with the fever peak had a
convulsive seizure which lasted about one hour.

The paltern of the febrile reaction in neurosyphilis

The earliest elevations of temperature appeared 3 te 10 hours after the penicillin
injection. In a few hours a peak was reached and the patients were again afebrile
24 hours after injection. The maximal elevation, which in patients with primary
or secondary syphilis usually appears 6 to 10 hours after penicillin administra~
tion [Farmer (6), Putkonen and Rehtijarvi (17, 18)], appeared
considerably later in the patients with neurosyphilis. Among the 43 patients, in
whom the maximal response was at least 37.6° C., it occurred in only 7 within 10
hours of the injection; in all others the maximum was recorded later, and in 22
patients (50 per cent) 12 to 16 hours after injection. These results of ours support
the observations of Hoekenga and Farmer (8) as to the febrile response
being slower in neurosyphilis than in early syphilis. In their series, too, the maxi-

* In our investigation the total protein values are too high and their importance is only
relative.
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mal elevation occurred in about 50 per cent of the cases 12 to 16 hours after injec-
tion. :

We regarded the maximal elevation of the temperature as an index of the in-
tensity of the febrile reaction. According to the intensity of the response, the cases
were grouped as follows: a temperature of 37° C. or less was defined as HRO and
the following groups, always increasing by 0.5° C., as HR1, HR2, etc. The bottom
row of Table IT shows the result in all cases by this classification. It appears that
in about 50 per cent of the patients the maximal temperature was 37° C. or less
(HRO), in over 30 per cent it ranged from 37.1° C. to 37.5° C. (HR1), and in only
43 patients, about 19 per cent, it was 37.6° C. or over. This latter was regarded
as the lowest positive reaction and is here referred to as the threshold level. In 40
patients with this reaction the fever curve was of typical pattern. In the HR1
group, on the other hand, typical fever curves were seen in only 30 per cent-of the
cases, the others having only incidental elevations entirely unrelated to real febrile
reactions.

Febrile response in the different diagnostic types of neurosyphilis

Table II shows the incidence of febrile reactions in the different types of ncuro=-
syphilis in relation to previous treatment.

In patients with dementia paralytica febrile reactions were frequent. In 22 of
49 patients the maximal response was 37.6° C, or more, in 18 over 38° C,, and in
one 41.1° C.

Studying the relationship of the febrile reactions to previous treatment it is
observed that all 12 patients with dementia paralytica never previously treated
had reactions of at least 37.6° C. In 9 of 10 patients who had received only chemo-
therapy the response exceeded this limit, and in only one it was lower, 37.4° C.,
but the pattern of fever was so typical even in this case that the reaction can be
regarded as definitely positive. Nine years previously this patient had had a course
of 10 neoarsphenamine and 10 Bi-injections and then interrupted the treatment.
His only signs were syllable stumbling and impaired memory. In the cerebrospinal
fluid the Pandy and Nonne reactions were positive, the cell count was 13, the
mastic test 4443221100, and the Wassermann reaction pusitive.

One of the patients with dementia paralytica had been given 20 million units
of penicillin because of febrile abortion 3 months previously. Mentally she was con-
fused but the spinal fluid, which had also been examined one month earlier, had
improved much; the cel count had fallen from 75 to 6 and the Wassermann reac-
tion had become negative. Another patient of this group had also been given peni-
cillin about 6 months earlier and the cell count of the spinal fluid had fallen from
110 to 4. In neither of these patients did a febrile response occur.

Therapeutic malaria had been induced in 25 of the patients with dementia
paralytica. The reactions to penicillin were as follows: in 19 HRO, in 5 HR1, and
in only one case a real febrile response. In this last case malaria had been in-
duced one year previously but it resulted in only three paroxysms. This patient

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926 A004800050026-8



Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8 : :

124

1
T

Table II. Type of Neurosyphilis and the Maximal Elevation of the Febrile Herxzheimer Reaction (HR).

HRO | HR1 | HR2| HR3 | HR4 | HR5| HR6 | HR7 | HR8 | HR9
Type of Neurosyphilis 5 = ) % o Total
and Previous = =2 2 & R 32 i‘;f %‘. % | Number
Treatment R ‘_1( i - q]: 1_|‘ o4 ﬁ’ J ‘_|| of Cases |
5|5 |28 |8 |88 |5 |3 |
Untreated — — 3 2 3 1 — — — 12 ;
Dementia |Chemotherapy 11 1 3 1| — — | = — 1 10 |
paraly- Penicillin 1 1 — — — — — — - — | 2 |
tica Malaria 19 3| — | — | 1| = | 11121 2 ¢
1 I
Total 20 7 4 [§ 7 3 1 — — 1 49 {
Untreated 6 7 — — — — — — — — 13 |
i
Tabes l(ihefnlotlhera.py 10 7 3 -— — — — — — — 20
dorsalis enicillin 1 - — — — - — — — | 3 |
Malaria 1 1| - | = — — | = = =1 = 2 |
Total 116 3] - -]~ —1]_1]=1¢%2 38 |
Untreated 7 3 1 1 1 1 — — — — 19
Meningo- Chemotherapy | 13 9 3 — — — — — —_ — 25
\ Penicillin — — — — — — — —_ — - —
vascular
Malaria 4 — — — - — — — — — 4
Total 24 17 4 1 1 1 — — — - 48
Untreated 28 19 | 2| 1| 2| - 1] |~ ]_ 48
Asympto- Chemotherapy | 20 15 4 - — — — — — — 39
. Penicillin 2 1 — — — — — — — — 3
matic
Malaria 2 1 1 — — — — — — — 4
Total 47 36 7 1 2 — 1 - — — 94
Total number of cases |110 ’ 76 18 8 10 4 2 — — 1 229

was the only one among those given malarial therapy who still had an increased
cell count (15 cells) in the spinal fluid. All abnormalities of the fluid had disap-
peared in 10 patients in whom therapeutic malaria had been induced, in 4 the
Wassermann reaction was still positive and in 11 the mastic test was abnormal.
The blood tests for syphilis were negative in 16 patients, in 3 the Kahn test was still
positive, and in 5 both the Wassermann and the Kahn tests were positive.

Our cases show clearly that a febrile HR is characteristic of dementia para-
lytica. It occurred regularly in the case of previously untreated patients or such
as had earlier received only chemotherapy. Induced malaria, on the other hand,
had suppressed the capacity of reacting to penicillin by fever. The same cffect
was produced by penicillin in the two cases previously thus treated.

The group fabes dorsalis included 38 patients; in 19 of these the reaction was
HRO, in 16 HR1, and in 3 HR2. More strongly positive reactions failed to appear
in this group in spite of the fact that only two of the patients had previously
recelved malaria and only three penicillin. The abnormalities in the spinal fluid
were also less in the patients with:tabes than in the others: in only 12 cases was
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the cell count over 10, and only 18 had a positive Wassermann reaction. Although
the number of cases is small it shows that a febrile Herxheimer reaction is not
usaally a feature in tabes dorsalis.

In meningovascular neurosyphilis HRO was observed in 24 and HR1 in 17 pa-
tients. Seven patients of 48 (15 per cent) had higher elevations; of these 4 occurred
in cases never previously treated for syphilis and 3 in patients who had earlier
had chemotherapy.

Of the patients with asymptomatic nzurosyphilis, totalling 94, the majority
failzd to react: HRO occurred in 47 patients and HRI in 36. R=al febrilc responses
were observed in 11 patients, or 12 per cent. Six of thesec ware previously un-
treated, four had had chemobtherapy, and in onz therapzutic malaria had been
induced.

The few patients with asymptomatic or meningovascular nzurosyphilis in
whom febrile responszs oceurred, generally showed marked abnormalities in the
cerebrospinal fluid; 16 had a positive Wassermann reaction, and in 10 of the 15
patients on whom the mastic test was made it was of paretic typz and the spinal
fluid of grade III. It is therefore probable that at least in part of the cases there
was a parenchymatous process but it was not yet far advanczd enough to cause
symptoms of dementia paralytica. The same observation has been made by
Callaway (3) who states that some of the asymptomatic neurosyphilis
paticnts who showed a febrile response would have bzen classified as pre-paresis or
early paresis if these patients had had careful psychometric examinations.

We have pointed out earlier that there were a number of reactions below
37.6° C. but with a fever pattern typical of a positive reaction. This appears also
from the relationship between the groups HR1 and HRO in the different diag-
nostic types of neurosyphilis. For instance among the paralytics previously treated
with malaria the group HR1 was small in relation to HRO (5: 19). But this ratio
was considerably higher (27: 30) among the patients with untreated meningo-
vascular or asymptomatic neurosyphilis.

Relationship of febrile reactions to abnormalities of the cerebrospinal fluid

Table IIIshows the relationship of the febrile HR to the cell count, total protein,
Wassermann reaction and mastic test in the cerebrospinal fluid and to these
findings as a whole, according'to Mo ore’s classification.

The cell count ranged from O to 5 in 78 cases, from 6 to 10 in 21, and exceeded
10 in 129 cases. In the first group (less than 6 cells), fever occurred in only one
patient (1.3 per cent) and it was as low as 37.6° C. In the second group (6 to 10
cells) there were 3 febrile reactions which were almost as low. However, the pati-
ents with a cell count more than 10 included 39 (30 per cent) with febrile reac-
tions and all elevations above 38° C. occurred in this group. It should also be
noted that the ratio of HR1 to HRO was 48: 42 among the patients with a cell
count of more than 10, but only 31: 64 among those with counts of 0 to 10. This,
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Table 1II. Cerebrospinal Fluid Findings and the Maximal Elevation of the Febrile Herxheimer
Reaction (HR).

HRO| HR1|{ HR2| HR3| HR4 | HR5 | HR6 | HR7 | HRS | HR9
. in ) I iy el Total
Cerebrospinal 5; gg ;’8' :‘3 %g é _:,': ;’; ‘.:,' Number
Fluid Findings o i o | i | I | | I C
Sl o]e|x]e|x]e| g T
| S| &8 | &5 |8 | & (8% FIF
Cell . l 0—35 51 | 26 1|l - =-1-1-1-1-1=- 78
. 6—10 13 5 3|l - | = =]1=1=71-=-1-= 21
count
11— 42 48 14 8 10 2 — — 1 129
—30 mg%, | 26 | 14 2| - | - - =1 =1=1= 42
Total 31—40 mg% | 19 | 17 4 — 2 — — — — — 42
protein 141—50 mg9% | 15 9 1 1 1 — 1 — — — 28
l51— mg% | 21 13 1 3 4 2 — — — — 44
‘Wassermann I negative 34 20 3 — 1 — — — — - 58
reaction lpositive 75 57 15 § 9 4 2 — — 1 171
normal 37 19 1 — — — — — — — 57
Mastic luetic or 2% 29 9 1 9 1 _ _ _ _ 54
test meningitic
paretic 32 24 11 5 5 3 2 — — — 82
normal 11 5 — - - — — — — - 16
CSF grade I 10 6 1 — — — — — — — 17
» 11 52 38 2 — 2 1 — — — — 95
» 11X 22 17 11 6 4 3 2 — — - 65

again, indicates that an elevation of 37.1° to 37.5° C. may be a real Herxheimer
reaction.

The fotal protein content was determined in 156 patients*, In 42 it was 30 mg.
per 100 ml. or less; in this group only iwo patients had a low febrile response. In
42 patients the protein content was 31 to 40 mg per 100 cc. and in 6 of them fever
occurred. The remaining 14 febrile reactions appeared in the 72 patients in whom
the total protein content was higher. These findings clearly show that febrile
reactions increase with the increasing protein content.

The Wassermann reaction in the spinal fluid was negative in 58 patients of
whom only 4 (7 per cent) had a febrile HR. In the remaining 171 the Wassermann
reaction was positive and in 39 of these cases (23 per cent) fever oceurred.

The mastic test was made on 193 patients. It was normal in 57 and only one of
them had fever, 37.6°C., but not a typical temperature curve. The test was of luetic
or meningitic type in 54 patients; in 6 of these (11 per cent) a febrile response ‘was
observed. All other febrile reactions occurred among patients in whom the mastic
test was of paretic type. Such patients numbered 82 and 26 of them (32 per cent)
showed a febrile HR.

*Ci. foolnote on p. 122.
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The cerebrospinal fluid was entirely normal in 16 cases. In none of these did
a febrile HR appear. A low reaction appeared in one of 17 patients whose spinal
fluid was of grade I. The reaction was observed in 5 of the 95 patients (5 per cent)
of grade II, and in 26 of 65 patients (40 per cent) of grade III.

These results indicate that the incidence of febrile responses increases with
that of abnormalities of the cerebrospinal fluid. Yet this correlation is not definite;
for instance among the patients with asymptomatic or meningovascular neuro-

syphilis there were 14 with a cell count of more than 100, and only 5 of these showed
a febrile HR.

Discussion

The cases here studied support the results of previous observers but our results
nevertheless differ in some important details which call for a closer consideration.
The incidence of febrile Herxheimer reactions in neurosyphilis varies in reports

published by different investigators. This is evident from Table IV, in which our
results are also included.

Table IV. Incidence of Febrile Reactions According to Different Observers.

— — —

Total Number Incidence of
- of Febrile Reactions Threshold of
Observer Neurosyphilis Febrile Reaction
Cases Number % . ]

Callaway and others ........ 100 47 47 37.49
Kotecen and others .......... 111 17 13 38.0°
Hoekenga and Farmer 349 119 34 37.9° (rectal)
Putkonen and Rehtijarvi 220 13 19 37.6°

The last column. in the table shows that the lowest temperature defined as a
febrile reaction is not the same in all the reports. This «threshold» is lowest in the
studies of Callaway and others and Hoekenga and Farmer (37.9°C
rectal = 37.4° C. axill.) and highest in the study of Koteen and others (12).
The frequency of the HR clearly increases the lower this threshold is. If, in our
material, the threshold is lowered from 37.6° to 37.4° C., the incidence of reactions
increases from 43 to 66, or from 19 per cent to 29 per cent. But in only about
one-half of the cases thus added was the fever pattern typical of HR.

The variability of the results depends also upon other factors. Such are for
instance previous treatment, the diagnostic type of neurosyphilis, and abnorma-
lities of the cerebrospinal fluid. The relationship of previous treatment to the
incidence of febrile responses is shown in Table V which compares the results
obtainedby Hoekenga and Farmer with ours. The results show con-
sistently that previously induced therapeutic malaria makes the patients with
neurosyphilis much less liable to react to penicillin by fever. Hoek enga
and Farmer observed febrile reactions in only one such patient of 14, and in
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T W
our series they were observed in 2 of 35; in on2 of these two the reaction was low
and thz other ocsurrad in a patiznt wao had praviously had only three paroxysms

during induced therapeutic malaria.

Table V. Relationship of Previous Treatmen! o Frequency of Febrile Herxheimer Reaction in

Neurosyphilis.
. Chemo- " - R
Untreated therapy Malaria Penicillin
Observer Num-| Tncidence |wum.| Incidence |wumpm-| Incidence |Nym.| Incidence

ber | of Febrile || pey | of Febrile | pep | of Febrile | per | of Febrile
of | Reactions || o | Reactions | o | Reactions | of | Reactions

Cases| No. | 9, |[Cases| No. | o |[Cases| No. | o [Gases| No. | %

Hoekenga and
Farmer ....| 107 41 38 87 28 32 14 1 7 9 2
Putkonen and -
Rehtijidrvi 92 22 24 94 13 17 35 2 6 8 0

Previous penicillin treatmsnt seems to influence the incidence of febrile reac-
tions in the same way as malaria. True, the figures in Table V arc low but they
are supported by the fact that repatition of the febrile response was not observed
in our material after the szcond injection of penicillin.

Hoekenga and Farmer strsss that the incidence of reactions was
similar in patients reczntly given chemotherapy and in previously untreated
patients, In our series the incidence of febrile responses was somewhat lower
among the patients given chemotherapy than among those never previously
treated, in spite of the fact that at least one year had in most cases (71 of 92)
passed since such treatment. Howsver, the difference bztwzen the two groups
is not statistically significant (42 = 0.97,.P = 0.33).

In Table VI w: havs compiled the data from the literature concerning the
frequency of the febrile HR in different diagnostic types of neurosyphilis. Of our
cases we included only those not previously given malaria or penicillin treatment.
Jones and Perk’s six cascs are also previously untreated. Exact data about
the pravious treatment arz not given in the other materials, but at least three of
them includz also patients givan malarial therapy or penicillin.

Accordingly it may b= concluded that in dementia paralytica practically all.
the przviously untreated cases show a febrile response. Evidence of this are
Jones and Perk’s 6 patients — all reactors — and our 22 cases in only one of
which the reaction was as low as 37.4° ., evan that showing a typical pattern of
fevar. Tt se2ms probable that in the other series, in most cases at least, the HR
was absant in previously treated patients. We feel that the absence of a febrile
reaction actually argnes against the diagnosis dementia paralytica, if thera-
peutic malaria or panicillin have not bzen used earlier. In other types of neuro-
syphilis the incidancs of febrile reactions is lower than in dementia paralytica,
according to all observars, Tais difference is least in the cases reported by Call a-
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Table V1. Febrile Reactions in Different Diagnostic Types of Neurosyphilis
Dementia para-
lytica and Tabes dorsalis (| Meningovascular| Asymptomatic
Taboparesis
Observer Num-| Febrile [[Num-| Febrile |Num-| Febrile [Num.| Febrile
ber | Reactions || ber | Reactions || ber | Reactions || ber | Reactions
of of of of
Cases| NO- | % | Cases| NO. | % [Cases| No- | % |Cases| No- | %
|Gallaway and
~others (2) ....] 39 24 62 11 4 36 6 3 50 37 12 33
Reynolds and i
others (19) ....I 24 19 79
Jones and
Perk(16) .... 6 6 | 100
Hoekenga and
Farmer(8) ..| 55 41 74 || 40 9 23 78 28 36 || 136 33 24
Chesney and '
Reynolds (4) _ 33| 4 12
Putkonen and :
Rehtijarvi 22 21 95 33 3 9 44 71 16 87 10 12

way and others, and greatest in our cases which included only three weak reac-
tions among 33 cases of tabes, the incidence of HR being as low as 16 per cent in
meningovascular neurosyphilis and 12 per cent in asymptomatic neurosyphilis.
The higher percentages in these types in the material of Callaway and
others and of Hoekenga and Farmeér can probably be explained by the
lower threshold level for a positive reaction. In order to show how our results
would be affected by the use of a lower threshold weinclude in Table VII the inci-
dence of febrile reactions when defined as a rise to at least 37.4° C. and 37.2° C.

Table VII. Varialions in the Percertage of Febrile Reactions in Different Types of Unireated Neuro-
syphilis with Different Tresholds of Fever.

. Lowest Treshold of IFebrile Total
Type of Neurosyphilis, Reaction Number
Untreated 37.6° | arac | 370 | Of Cases
Dementia paralytica ....,. 959, 1009, 100 9% 22
Tabes dorsalis ............ 99, 249, 45 % 33
Meningovascular .......... 16 9, 329, 55 % 44
Asymptomatie ............ 129, 199, 499, 87

Table VII shows that such a lower threshold does not appreciably affect the
results in the group dementia paralytica which as it is includes 95 per cent reac-
tors. In the other types of neurosyphilis, however, the incidence of febrile respon-
ses increases when the threshold 37.4° C. is substituted for 37.6° C. But.about 50
per cent of the cases thus added do not show a typical fever pattern. If a still
lower rise (37.2° C.) is defined as a reaction the percentages become even higher

9
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and an increasing number of fever curves do not show the typical pattern of
the HR. These unspecific rises reduce unduly the differences between the
groups.

In early neurosyphilis the incidence of reactions may increase because of
other factors. We (17, 18) have previously demonstrated that a febrile HR begins
to appear in patients during the seronegative primary stage, is regularly present in
seropositive primary syplilis, and is most intense in the late primary or early
" secondary phase. Then the reaction becomes weaker and often disappears during
the late secondary stage when the practically HR-negativc latent phase is appro-
ached. In early neurosyphilis reactions may then be observed which are in no way
related to the localization of the disease to the central nervous system. Because of
this we excluded from our series all cases with primary or secondary manifesta-
tions. If such cases occur among those studied by Callaway and others and
by Hoekenga and Farmer, they may partly contribute to the high in-
cidence of febrile responses in early neurosyphilis.

A third important factor influencing the incidence of febrile reactions is the
cerebrospinal fluid finding. Hoekenga and Farmer have demonstrated
that this incidence increases with the cell count and total protein, and with the
degree of positivity of the complement fixation reaction in the spinal fluid. Our
results support this opinion. However, a close comparison in this respect has not
been possible because Hoekenga and Farmer in their study combine
the cell count and the protein content and include the weakly positive Wasser-
mann reactions with the negative. It may be mentioned that they obtained a 93
per cent incidence of febrile reactions in cases of dementia paralytica with in-
creased protein content and cell count. This observation lends strength to our
statement that in untreated dementia paralytica the incidence of reactors is
nearly 100 per cent.

The cerebrospinal fluid findings also explain why the cases studied by Cal-
laway and others include an exceptionally great proportion of reactors; the
cases were selected so that all showed an increased cell count and/or total protein
content, in addition to a positive Wassermann reaction, '

Finally we wish to stress the peculiar similarily belween dementia paralytica
and late primary or early secondary syphilis. At these 1wo phases of the disease a
febrile Herxheimer reaction is obtained in almost 100 per cent of the cases, but in
all other phases of acquired syphilis it is rare (18).

If — as is generally believed — the febrile HR is caused by destruction pro-
ducts of spirochetes, then its frequency in dementia paralytica proves that a
marked spirochetosis is present at this stage, as in the initial stage of the disease.
The spirochetes are only localized to different areas. In early syphilis they are
most numerous in the perivascular tissue, in dementia paralytica in the brain sub-
stance. Their different localization also perhaps explains the fact that the maximal
elevation of temperature occurs many hours later in dementia paralytica than in
early syphilis, Penicillin, possibly does not penetrate into the brain substance so
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rapidly as into foci of spirochetes concentrated in the perivascular tissue during
the early stages of syphilis.

Noguchi and Moore (16) were the first to find spirochetes by the
method of Levaditi in the brain of paralytics. Later Noguehi (15) found
them in 24 per cent of 200 cases studied. Valente (24) demonstrated spiro-
chetes in 70 per cent of his dark-field examined cases, and L.evaditi, Marie
and Bankowski (13)in all of their 8 patients who died in convulsive seizures,
It has also been noted that very great numbers of spirochetes may occur in the
brain of paralytics, occasionally even more than in the organs of patients suffering
from early congenital syphilis (9). In tabes dorsalis, on the other hand, spiro-
chetes are not usually demonstrated in the spinal cord (15, 9), neither will they
be easily discovered in the brain of paralytics in whom therapeutic malaria has
been induced. These observations are also in harmony with the opinion that
marked spirochetosis is a prerequisite for a febrile Herxheimer reaction,

Summary

The febrile Herxheimer reacticn has been studied in 229 patients with neuro-
syphilis by administering an initial therapeutic dose of at least 100,000 units
penicillin and recording the temperature of the patients at hourly intervals.

All 22 patients with dementia paralytica without previous malarial or peni-
cillin treatment showed a febrile response. In asymptomatic neurosyphilis this
reaction occurred in only 12 per cent, in meningovascular neurosyphilis in 16 per
cent and in tabes in 9 per cent of the cases. Previous chemotherapy (As- and/or
Bi-treatment) may perhaps reduce the incidence of febrile responses to some extent
and previous malarial or penicillin treatment generally make a febrile reaction
impossible.

Increased abnormality of the cerebrospinal fluid caused an increase in the
incidence of febrile respcnses. When the cell count rose to over 10 the incidence of
febrile reactions increased eightfold, and when the Wassermann reaction turned
positive, threefold. This incidence also increased when the protein content be-
came higher and the mastic test became abnormal. When the spinal fluid was of
grade ITT, 40 per cent of the patients showed a reaction, whereas those of grade
IT included only about 5 per cent reactors.

The maximal elevaticn of temperature oceurred a few hours later in neuro-
syphilis than in primary and secondary syphilis, mostly 12 to 16 hours after
injection of penicillin. This delay may be due to the fact that penicillin penetra-
tes into the perivascular foci of spirochetes of early syphilis more rapidly than
into the spirochetes present in brain substance.
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Round Table Discussion: Neurosyphilis

I Remarks of Discussion Leader
Dr. G. H- Flodén (Stockholm): Summary of Questions to be Raised.

I Are there any objective signs of «activity» of the neurosyphilitic process,
and is the so-called Dattner-Thomas concept of neurosyphilis justified?

The clinical picture alone is misleading in many instances as it does not
identify asymptomatic cases and may give an impression of activity in burnt-
out cases. Spinal fluid findings on the other hand can now claim to reflect the
activity of the neurosyphilitic process, fairly accurately, the diagnostic mea-

. sures having attained a high degree of reliability.

II  Is it possible to make the spinal fluid examination still more exact?
Protein determination with the methods hitherto generally employed is
lacking in exactness. With a more accurate determination of total protein
globulin, albumin and globulin/albumin ratio, there would be a greater chance
for comparison of punctures with short intervals in the same patient as well
.as in different patients, enabling us for instance to evaluate more rapidly the
results of treatment. I think the method evolved by Izikowitz offers the
. advantage of an exactness as great as the Kjelldahl method. We have made
it the standard procedure for protein determinations in the dermatologic clinic
at Karolinska Sjukhuset and have found it very reliable and not too difficult
to carry out. ‘ '

IIT © Ts penicillin the best antisyphilitic agent?
Penicillin is to-day a most effective antisyphilitic agent with few ill effects,
but we still do not know the full extent of its possibilities and limitations.

1) What is the optimal time-dosage relationship?

2) To avoid Herxheimer effect and therapeutic paradox it seems advisable
to give some treatment with iodide or bismiith prior to penicillin therapy
especially in cases with vascular involvement and/or myocardial damage.

~ 3) To make results of penicillin therapy more lasting a course of bismuth
and arsenic may be valuable following penicillin therapy.

4) Is it possible that the institution of penicillin alone can lessen chances

~ of a good result in certain cases through loss of time or through makihg
the infection more resistant towards therapy.
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5) Is it advantageous to directly institute malaria therapy, alone, or in
combination with penicillin, for instance in cases of general paresis
with a psychotic trend and in primary optic atrophy?

6) What is to be done in cases where penicillin fails?

IV Could we lay down. some general rules for the management of neurosyphilis?
The scheme followed at the dermatologic clinic at Karolinska Sjukhuset is:

1. Management of neurosyphilis can only be carried out in conjunction
with spinal fluid examinations.

2. Neurosyphilitic involvement in early syphilis generally is reversible
and does not require special treatment. If there should still be abnormal
spinal fluid findings 6 months after institution of therapy those cases are
treated as late neurosyphilis. '

3. In neurosyphilis after primary or secondary stage 600 000 units of
procaine penicillin are given daily for 15 days, preceded by lodides by
mouth and bismuth injections for some time dependmg on the state
of heart and vessel.

4. In cases where a more rapid effect is desired, i.e., paralyses of psychotic
type and primary optic atrophy, malaria is given in combination with
penicillin. e

5. Penicillin treatment is followed by a course of bismuth and arsenic.

6. Results are evaluated through spinal fluid examinations after 3—6—9
etc. months. As long as the tendency is towards a normal state no more
treatment is given. Should the amelioration cease or change into a
trend to the worse another course of penlcllhn Wlth or without fever
is given. :

7. When the cerebrospinal fluid has been normal for a year after treatment

* thereis considered to be no risk of a flare-up of the neurosyphilis process.

II Discussion vl

Q: If patients with early syphilis were to receive no Ireatment at all, how many. of
them would develop neurosyphilis?

Dr. Danbolt. I believe we now have additional information on this point.
You will recall that in Norway, Professor Boeck (1890—1910) considered
mercury treatment to be harmful and his patients with early syphilis were hospi-
talized without treatment until all evidence of early syphilis had disappeared.
Twenty years ago, Bruusgaard reported on the fate of these patients,
having been able to obtain follow-up observations on about 239 of them, We are
now restudying this important material, and hope to obtain follow-up informa-
tion on approximately 809, of Boeck’s original patients. We find, from a
preliminary sample of the group, that app1 oxunaLer 59, of the untreated patients
developed mneurosyphilis. :
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Q: In early syphilis, does pleocytosis in the spinal fluid indicate neurosyphilis if
the Wassermann reaction is negative?

Dr. Flodén. We believe the first abnormalities to appear in the cerebro-
spinal fluid are alterations in the globulin/albumen ratio and an increase in lym-
phocytes. The positive Wassermann develops later. The Wassermann reaction
assumes greater importance in late cases. In cases of tabes dorsalis, for example,
if there is an increase in cells and an increase in protein associated with a nega-
tive Wassermann, it would be desirable to repeat the spinal fluid examination.
In general, we should consider the entire spinal fluid picture, although occasion-
ally isolated parts of it are of some importance. '

Dr. D attner. We recently have been using a new and more sensitive colloi~
dal gold test. With this we are seeing more and more cases where changes in
the protein components are the first abnormality to appear. It certainly is true
that active neurosyphilis may occur without a positive spinal fluid Wassermann.

Q: How frequent is asymptomalic neurosyphilis?]

Dr. Putkonen. When routine spinal fluid studies are made, asymptomatic
neurosyphilis is not infrequent. About 13%, of more than 400 STS positive preg-
nant women at Kumpula Hospital had spinal fluid abnormalities. Only 3%, had
symptoms or signs of neurosyphilis, and 10% were asymptomatic,

Q: When should the spinal fluid first be examined? How frequently?

Dr. Flo dén. If we could be sure of our follow-up examinations, it would
be advisable to do the spinal puncture early and repeat it several times. If only
one examination can be made, it would be better to defer it for 3—b years after
the infection. In cases of late syphilis, of course, the examination should be made
without delay.

Dr. Dattner. As to the frequency of spinal fluid examinations, I have
never seen a patient whose initial spinal fluid examination was negative develop
neurosyphilis, unless a reinfection occurred. Were the spinal fluid tests negative
one year following the course of therapy, I think we can safely assume that neuro-
logical relapse will not occur.

Dr. Kaila. This is an impertant consideration in Finland, since it frequ-
ently is difficult to obtain repeated spinal fluid examinations for control purpose.
Q: Can we estimate the amount of penicillin required from the spinal fluid findings?

Dr.Danbolt. In Oslo we bave used routinely 6.0 million units for asympto-
matic peurosyphilis, but with symptomatic neurosyphilis, especially general
paresis, we give more, usualy 10.0 million units.
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Dr. Dattner. If it were possible to assay the sensitivity of the spirochetes'
in cases of paresis as we do with bacterial endocarditis, we could readily estimate
the amount of penicillin required. Since we cannot, it is difficult to forecast how
much penicillin will be required in any particular case. We have cases that failed
to respond to six, mine or even fifteen million upits of penicillin, but who did
respond to thirty miliion units. With the amount of penicillin given routinely,

- we have approximately 49, failures, but if we knew in advance about the sensi-
tivity of the organism, I am confident we should have hardly any.

Q: Is antisyphilitic treatment e/feciive if the spinal fluid of patients with neuro-
syphilis is normal?

Dr. Danbolt. If the cerebrospinal fluid is negative, there is probably no
benefit to be derived from further antisyphilitic therapy. It is reasonable to give
additional treatment, but we should not expect much in the way of results.

Dr. Flodén. I agree with Professor Danbolt that in the absence of
spinal fluid changes, little can be expected from additional therapy, I have seen
a few cases of urinary incontinence associated with a normal spinal fluid in which
the patient appeared to improve after penicillin treatment, although the effect
may not have been on the syphilitic infection.

Dr. Dattner. I have never seen neurosyphilis improve further once the
spinal fluid is normal, There no doubt are cases where an intercurrent infection
that is causing symptoms may benefit from additional treatment with penicillin,
but this effect is not on the neurosyphilitic process itself. T should suspect that
Dr. Flodén’'s patients with incontinence will not remain continent, but will
develop further urinary difficulties.

We must carefully interpret «progressions of the disease in neurosyphilis.
The development of a Charcot’s joint, for example, is not true progression, but
rather the ultimate outcome of a disease process long since dormant.,

Dr. K aila. Then you are of the opinion that it is useless 1o treat with peni-
cillin a patient with severe lightning pains if the spinal fluid is normal?

Dr.Dattner. That is my opinion, qualified by the comment that at times
lightning pains are associated with some infection which may be favourably
affected by penicillin. There also is another factor, the tonic action of penicillin

- upon patients who although not aware of any disability feel generally better
after a course of treatment.

Q: How can one interpret a bloody spi'nalfluid tap?

Dr.-Putkonen: The tap should be repeated if possible. Some information,
however, can be obtained from a comparison of the numbers of RBC and the WBC,
that are present in the spinal fluid. We have some data which suggest that a small’
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amount of blood does little harm. If cne adds Wassermann positive whole blood
to spinal fluid it takes a surprisingly large amount to cause a w]gmflcant change
in the spinal fluid titre.

Dr. Flo dén. I agree that a small amount of blood in the spinal fluid makes
little difference, but it is important that the examination be cause promptly, and
that the presence of blood be recorded in the report.

Dr. Danbolt. I am very reluctant to accept reports of spinal fluid tests
when even a small amount of blocd is present.

Q: Is il possible lo have a false posilive spinal fluid Wassermann?

Dr. Reynolds. Some years ago, Dr. Virgil Scott, Dr. Charles
Mohr and I studied this question. We were able to collect seven cases of con-
firmed false positive spinal fluid Wassermann reactions in nonsyphilitic persons
and other cases in which we suspected there had been a passive transfer of reagin
from the blood to the spinal fluid. These were mostly cases of meningitis-1uber-
culous, meningococeal and Iymphocytic choriomeningitis.

This is not a common occurrence, but false positive spinal fluid Wassern*ann
tests may occur and a diagnosis of neurosyphilis based ¢n the Wassermann reac-
tion alone is not justified in patients with meningitis and perhaps other inflam-
matory conditions of the central nervous system.

Q: Do patients with early syphilis who have spinal fluid changes require more inien-
sive therapy than those whose spinal fluids are normal?,

Dr. Flo dén. We have no precise data on this point, but I have a clinical im~
pression that the early spinal fluid changes respond readily to antisyphilitic
therapy and that treatment in these cases need not be intensified,

Dr. Dattner. We can answer this question only indirectly. It seems prac-
tically certain that these are the patients who if untreated would develop neuro-
syphilis later in life. Whether they need more intensive therapy with penicillin
is difficult to prove, since this has been used for too short a time 1o be sure.

Q: In a patient who received anfisyphilitic therapy during the early stages of the
disease, there is observed an Argyll Robertson pupil. The spinal fluid is normal,
but the blood is positive. Does this patient have central nervous system syphilis?

Dr. Dattner. An Argyll Robertson pupil is presumptive evidence of neuro-
syphilis, although it is well established that this may be «burnt outs. There is
no strict correlation belween the serologic findings in the blood and in the spinal
fluid, but it seems highly probable that this patient had involvement of the
nervous system which left its mark but which burned out bhefore more serious
involvement occurred.
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Q: How frequent are clinical Herxzheimer reaclions in patients with neurosyphilis?
Is there ever permanent damage to the nervous system that might be considered
a therapeutic paradox?

Dr. Putkonen. For minor transient intensifications of the clinical syn-
drome we usually are dependent upon the observations of the attending nurses.
In our series of cases there were 43 patients who developed a marked febrile reac-
tion. Three of these appeared to have some increase in clinical signs. It has been
reported that some cases of gencral paresis have become unmanageable on open
wards but we have not observed this.

Dr. I_{ aila. We had one such case.

Q: Are there clinically active cases of neurosyphilis in which the only spinal fluid
abnormality is an increase in the spinal fluid protein?

Dr. Flodén. The answer to this question depends on what methods are
used in the spinal fluid protein determinations. With usual methods, it is not
infrequent to have active neurosyphilis with a normal total protein. With the
Izicovitz’s method, more subtile changes are detected. It is not common, but
with sensitive procedures, we do see cases in which alterations in the spinal fluid
protein constitute the only spinal fluid abnormality. More often there is an ac-
companying pleocytosis.

‘Dr. Kaila. Perhaps protein determinations are more helpful in post-treat-
ment observations, because following treatment the cell count may respond
rapidly but changes in the prozein content persist for a far longer time.

Q: Should pentavaleni arsenicals be used following penicillin ireatment of patients
with neurosyphilis?

Dr. Dattner. We have completely abandoned the use of tryparsamide and
other pentavalent arsenicals in the treatment of neurosyphilis. These are toxic
drugs of limited value therapeutically and now that we have penicillin there is
no recason for their continued use.

Q: Do certain types of paretic psychoses respond better to therapy than others?

Dr. Donner. In our experience paretics who are maniacal respond most
satisfactorily as a rule.

Dr. Reynolds. One might think that paretics whose type of psychosis
would bring them promptly to medical attention would respond better than
those whose mental deterioration comes about gradually. The duration of the
psychosis. prior to treatment is an importanl consideration.

Dr. Donner. The duration of the cerebral inflammation is an important
factor, but there are quite a few exceptions to the general rule.
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Q: Is pleocylosis of the spinal fluid a more sensilive index of activity within the
central nervous system than, for example, leucocylosis is of a systemic infection?

Dr. Dattner. I can only say that the presence or absence of cells in the -
spinal fluid is a very sensitive index of the activity of the neurosyphilitic process.

Q: Should penicillin alone be used in patients with progressive primary optic atrophy?

Dr. D attner. All too often by the time we see the patient, his optic atrophy
has progressed very far indeed. As Dr. Klauder has pointed out, if routine
and very careful perimetric studies are made, the diagnosis can be established
much earlier. ,

I recall that when malaria therapy was introduced, there was considerable

opposition to it because in some cases the patients became completely blind
while being treated. Thus it is surprising that some now advocate treatment with
malaria and penicillin rather than with penicillin alone. As you know, there is
an incubation period of about three weeks with therapeutic malaria, and this
means the loss of valuable time. With penicillin, treatment can be started the
day the patient comes to our attention.
I have thus far treated 37 patients with primary optic atrophy by the use of
penicillin alone, and the results have been very satisfactory. There are patients
who hecome blind, but these are the ones whose atrophy was far advanced. We
have patients in whom the condition has remained arrested for as long as four
years. I see no reason from the past experiences with malaria and the present
experiences with penicillin to use fever in primary optic atrophy.

Dr. Danbolt. It seems likely that some of the unfavourable results from
penicillin therapy are due to the use of large doses of penicillin at the start. It

-might be better to initiate treatment with smaller doses.

Dr. Dattner. We have given full therapeutic doses of penicillin to all pati-
ents, even to those with cardiovascular syphilis. Perhaps there is an occaslonal
one who reacts unlavourably, but we do not like to deprive the others of treat-
ment which is fairly often dramatic in its effectiveness.

Q: Do post-mortem examinalions of penicillin-treated parelics indicate complete
absence of inflammatory changes in the brain tissues?

Dr. Dattner. There are now altogether eleven cases in the literature in
which penicillin-treated patients have been examined post-mortem. Cases reported
in which the autopsy was performed 30—108 days after penicillin was started
revealed distinctly less inflammation than. in the average case of untreated gene-
ral paresis, and were comparable pathologically with the changes found after
malaria. A recent report from Bruetsch, a very careful and competent wor-
ker, also states that penicillin arrests the signs of cerebral damage as effectively as
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does malaria. There is the same reduction in perivascular infiltration and the
same reduction in iron pigment. In one of four brains, B ruetsch found a
single spirochete. On the basis of this he recommends 15 million units of peni-
cillin in the treatment of general paresis. Bruetsch concludes that penicillin
is equal to malaria therapy in effectiveness and may even surpass it by a small
margin. I might mention that he did not favour penicillin alone some time back,
but that he has convinced himself by hlstopathologlc studies that penicillin is as
effective as malaria.

Dr. Kaila There are patients whom penicillin alone does not help. Shou]d
we not give them the benefit of malaria?

Dr. Dattner. I should certainly give them malaria in combination with
additional penicillin, because our first function is to do everything possible to
help the patient. For the sake of our research studies, we have restricted therapy
to penicillin alone, and retreatment with larger and larger amounts of penicillin
has always been successful.

Dr. Kaila. I agree and should also advise malaria and penicillin. I am in-
clined to believe that a neurosyphilitic process is not completely inactive until
the spinal fluid is entirely negative, except for the persistently positive Wasser-
mann reaction.
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Section 1V: Serodiagnosis of Syphilis and
Laboratory aspects

Chairman K. O. Renkonen

- Problems in the Serodiagnosis oijyphilis

By

Charles R. Rein, M.D:
New York, New York

Physicians have often been confronted with the problem of how to evaluate or
interpret serologic reports obtained from the laboratory in determining the pre-
sence or absence of a syphilitic infection. Most. physicians have probably had
patients with clinical syphilis in whom the routine serologic tests gave negative
reactions, as well as nonsyphilitic patients with unexplained positive serologic
reactions. Such discrepancies are to be expected, since it is well known that there
are no true specific tests for syphilis, with the possible exception of the Nelson
treponemal immobilizing test (1). When Wassermann, Neisser and
Bruck (2) developad the first serologic test for syphilis nearly half a century
ago, they felt that they had devised a specific and a sensitive laboratory proce-
dure for the diagnosis of syphilis. They considered their test specific because they
employed a saline extract of syphilitic liver for the antigen. They thought it was
adequately sensitive because positive reactions were obtained with the blood of
many individuals with active clinical syphilis. It was, however, soon discovered
that not only were these antigens nonspecific, but that alcoholic lipoid extracts
obtained from normal tissue were more «specificsy and more sensitive than the
aqueous extracts of syphilitic tissues, Fortunately the combined efforts of rese-
arch-minded serologists and clinicians have done much to improve those proced-
ures which are employed today in the serodiagnosis of syphilis. The followingis a
brief description of some of the improvements made in laboratory techniques and
in materials employed in serologic tests for syphilis. _ .

Collecting Tubes. The use of wet and non-sterile syringes in the collection of
blood specimens rendered many of them unsatisfactory for serologic testing. The
development of inexpensive dry and clean vacuum tubes for the collection and
mailing of blood specimens has done a great deal to decrease the number of unsa-
tisfactory specimens received by the laboratory. Sterility is not an absolute neces-
sity when clotted bloods are shipped, since the clot seems to exert a bacteriostatic
effect on the serum, It is important, however, that the collecting: and mailing
tubes be clean and dry. - )
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Serum Preservatives. In warm climates, clotted blood specimens become hemo-
lyzed and may therefore become unsatisfactory for testing. Army facilities found
it necessary to separate the serums from the clots to eliminate hemolysis. Fre-
quently it was necessary to ship these serum specimens to distant laboratories,
and it was sometimes difficult and often-impossible to ensure sterility in the
collection and preparation of serum. During the several days required for the
specimens to reach the laboratory they became badly contaminated and unsatis-
factory for testing. It was mnecessary to find a suitable substance which would
prevent this coentamination and not interfere with serolegic testing. Merthiolate
answered this need. Merthiolate (sodium ethyl mercuri thiogalicylate) is an excel-
lent bacteriostatic and bactericidal agent for the preservation of serums, and for
the past several years has been employed by the United States Public Health
Service, United States Army and other agencies for the preservation of serum and
spinal fluid specimens intended for shipment over considerable distances. In the
Division of Serology at the Army Medical School (3), sera preserved with one
mg. of merthiolate per millimeter have been used routinely with excellent results.
The use of merthiolate as a preservative has markedly decreased the number of
specimens rendercd unsatisfactory for serologic testing because of bacterial con-
tamination. In a series of more than 20,000 merthiolated specimens received in a
central laboratory for special serologic studies, less than 0.1 per cent were unsatis-
factory for testing because of bacterial contamination.

Inactivation of Serum. For many years it was believed that it was not necessary
to heat or «ractivates serums prior to testing with the various flocculation tests
for syphilis, and that such «inactivation» was only necessary to destroy the native
complement present in fresh serums when tested with the cemplement-fixation
proceduras. Investigations by Rein and Pillimer (4) have indicated that
fresh syphilitic serums contain a thermolabile substance which inhibits or retards
the aggregation of lipoidal antigens in flocculation reactiong, Strongly positive
serums would often give negalive reactions when tested in the raw or unheated
state. It was found that all serums bad to be heated (5) before tesling with com-
plement-fixation or flocculation prccedurcs. Serums heated for ten minutes at
56° C., for one minute at 69.5° C., and seven seconds at 100° C. (in boiling water)
gave results that were practically identical with those oblained with serums
heated for the routine thirty minutes at 56° C. It was also found that the unne-

. cessary prolongation of the heating period tends to destroy come of the reagin in
the serum. The rapid dnactivation» of serum is especially valuable as a time-
saving factor where the rapid flocculation tests are used for the detection of
syphilis in donors just prior to transfusion,

Antigens. Considerable pregress has been made in the improvement of the
various lipoidal antigens. The isolation by Pangborn (6, 7 and 8) of the
substance cardiolipin from beef heart and the development of methods for the
purification of lecithin (9) prepared from both heart and egg yolk, has been the
greatest contribution for the improvement of the serodiagnosis of syphilis in
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recent years. Several investigators, Harris and Portnoy (10), Harris
Rosenberg and Reidel (11), Kline (12), Brown (13), the Mal-
taners (14), Kahn (15), Kolmer (16) and Mazzini (17) bave
described the preparation of cardiolipin antigens for use in various complement-
fixation, macro and microflocculation tests. At the Army Medical School, a car-
diolipin antigen (18) was successfully adapted for use in a microflocculation slide
test for the serodiagnosis of syphilis. The sensitivily of this test was higher than
that obtained with the Kline diagnostic, Mazzini, Kahn, Hinton, Eagle, Boerner-
Jones-Lukens and Kolmer tests. It was of interest to note that this increased
sensitivity was obtained without any apparent increase in nonspecificity, In fact,
the extraordinary specificity of the cardiolipin antigen in the presence of malarial
infection was repeatedly demonstrated (19).

Preserved Sheep Blood. One of the difficulties encountered in the performance
of complement-fixation tests is in obtaining satisfactory sheep blood. The smailer
hospital Jaboratories with no facilities for the raising of sheep have to obtain their
supply from the slaughter house. Many times the red blood cell suspensions pre-
pared from such sheep blood prove to be unsatisfactory. A preservation technique
for maintaining uniformity in the properties of sheep cells would be a great labo-
ratory convenience. It would be advantageous to employ preserving fluids which
would maintain the properties of sheep blood over long periods and particularly
during periods of trancportation. Quantilative studies (20) indicate that aseptic
collection of sheep blood in modified Alsevers’ solution at ordinary temperatures
and subsequent refrigeration permit the preservation of the blood for several
months without the development of appreciable heniolysis or change in suscepti-
bility to lysis by guinea pig complement and rabbit amboceptor. Blood collected
in this fashion by the United States Army Laboratory has been used for the past
five years with excellent results. Preserved sheep cells are now commercially
available.

Spectrophofoneter. Accurate standardization of the hemolytic system in the
complement-fixation tests has become of paramount importance in maintaining
a constant level of sensitivily. To this end the spectrophotometer has been adap-
ted (21), not only for quantitative titration of complement and amboceptor, and
for the standardization of sheep cell suspensions, but also for the final readings
of the tests themselves, The use of this instrument has been adapted for the com-
plement-fixation test for syphilis as well as for complement-fixation tests emp-
loyed in the serodiagnosis of other diseases, such as malaria (22) and amebiasis (23).

Amboceptor. The preparation of antisheep amboceptor with the elimination of

~rabbit shock has also proved advantageous to laboratories performing comple-
ment-fixation tests. The chief difficully in preparing amboceptor has been the
heavy loss of rabbits by shock, particularly following the injection of the second
dose of cells. Furthermore, when whole cells are employed, the finished ambo-
ceptor may contain relatively large amounts of agglutinogens or precipitins, ren-
dering 1t unsatisfactory for use. A method (24) was developed at the Army Medi-
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cal School for the preparation of antisheep amboceptor utilizing the cell stroma
instead of the packed washed cells. The stroma is prepared by specifically hemo-
lyzing washed sheep cells with amboceptor and complement. Satisfactory ambo-
ceptor has been produced in about ten days, and the titers are higher than those
usually obtained by other methods. :

Complemenf. The majority. of small laboratories do mnot have facilities for
maintaining their own colony of guinea pigs which are necessary for their supply
of guinea pig complement. Dried or lyophilized guinea pig serum has been used at
the Army Medical School in various types of complement-fixation tests with
excellent results. Dried guinea pig complement supplied to the Army Medical
School had to meet the following requirements:

1. Titer: The exact hemolytic unit should be contained in no more than

0.45 ml. of a 1: 30 dilution when titrated by the Kolmer method.

Moisture Confent: Should not exceed 1 per cent by weight.

Homoglobin Content: Should bz minimal. '

Source of Guinea Pigs: The serum should be obtained from mormal healthy

guinea pigs which have never been used for any other purpose.

. Preserving Fluid: Supplied with the dried products should contain 6 per
cent sodium acetate and 2 per cent boric acid. '

w1

won

Several commercial concerns prepare dried guinea pig complement which meet
the above requirements and give satisfactory results.

Serum Controls. A positive and negative serum control should be included
every time serologic examinations are made, This helps to ensure the sensitivity
and specificity of the test employed and tends to minimize the occurrence of
technical errors. Unfortunately, many laboratories select a strongly positive
serum for their control. Such controls are unsatisfactory for detecting a decrease
or increase in the sensitivity of a serologic procedure, for if the sensitivity has
been reduced or increased as much as 50 per cent, a strongly positive serum might
still give a four-plus reaction. The use of weakly positive or partially positive
serums would more readily detect a change in sensitivity due to technical error or
to deterioration of materials employed. If strongly, positive serums are utilized,
they should be subjected to serial dilutions and the test performed on each dilu-
tion. A reduction or increase in fifer would indicate a change insensitivity. The
routine utilization of a strongly positive serum (quantitative control) or weakly
positive serums (qualitative controls) is of utmost importance in controlling the
sensitivity level of a serologic procedure,

There have been many more improvements such as the use of recalcified
plasma (25) instead of serums for serologic testing; the use of the 50 per cent hemo-
lytic unit (26) instead of 100 per cent end point of hemolysis in determining the
degree of fixation of complement by specific antigen-antibody complex; the
introduction of the new wetting agents for the proper washing of serologic glass-
ware; the use of buffered solutions in preparing the antigen emulsions, .comple-
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ment and amboceptor dilutions and for diluting strongly positive serums for the
various quantitative tests; and the prevention of non-specific and prezone reac-
tions in the complement-fixation test with spinal fluid by the addition of egg
albumen or normal serum to the complement. Suffice to say that all of these
advances have helped considerably in the improvement of our serodiaghostic
procedures.

Quanlitalive serologic tests for syphilis

The demand for quantitative serologic testing by the practicing physician has
shown a marked increase since the introduction of rapid therapeutic mecasures for
the treatment of syphilis with penicillin. These requests for quantitative serologic
reports will become more numerous as the recently advocated schedules of peni-
cillin therapy are more generally adopted. It must be pointed out, however, that
a quantitative serum test is not necessarily an aid to diagnosis, but merely deter-
mines the maximum dilation in which that particular serum still gives a positive
reaction. A patient whose serum 1s positive in a 1: 16 dilution is no less syphilitic
than the individual whose serum is positive in a dilution of 1:256. Too much
emphasis has been placed on the pseudoquantitative method of reporting weakly
positive reactions as 1 plus, 2 plus, 3 plus and 4 plus in the routine qualitative
tests. The physician is often Iulled into a sense of false security on serologic recheck,
if the laboratory reports a reduction in titer from 3 plus to 1 plus, and again he
and the patient may be unduly concerned if the titer rises from a 1 plus to a 3
plus reaction. Furthermore, a 4 plus reaction does not mnecessarily indicate a
sstrongly» positive reaction since some «4 plusy serums may only be positive in
a dilution of 1: 2 whereas another 4 plus serum may continue to give positive
Teactions in a dilution of 1: 256. Obviously the latter serum is 128 times more
positive than the first serum, yet both were reported as 4 plus or «stronglys posi-
tive by the routine qualitative method. The value and importance of carefully
performed and properly interpreted quantitative tests cannot he overempha-
sized. Unfortunately, there has been a great deal of confusion regarding the pre-
sent status of quantitative procedures because of the dissimilar methods of per-
formance, interpretation, and reporting of the tests.

The chief value of quantitative tests lies in the fact that the physician can
more adequately evaluate the serologic response of his patient to a particular
treatment schedule from the very onset of therapy throughout the period of
clinical and serologic follow-up. A reduction in serologic titer may be of great
value and is often the only clue to the success of the previously administered
anti-syphilitic therapy. _

The following are a few instances where carefully performed and properly
interpreted quantitative tests may be of value to the practicing physician.

1. As a guide of response to treatment. :

Short intensive methods -of therapy, especially with penicillin, are completed

10

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8




Declassified in Part - Sanitized Copy'Approved for Release 2013/02/28 .
CIA-RDP80-00926A004800050026-8 =

146

or terminated while the patient is still seropositive. If the serologic tests are to be
of any value in determining the efficacy of the therapy, quantitative procedures
performed at regular (monthly) intervals to indicate the degree of positivity are
necessary. If the quantitative tests remain strongly positive long after a reversal to
seronegativily is anticipated, one may consider that patient as treatment failure.
There are, however, several factors which may influence the length of time re-
quired to attain seronegativity, and they will be discussed later on.

2. As a means of differentiating between serologic relapse and re-infection.

3. Differentiate between prenatal syphilis and syphilotoxemia.

4. To determine reagin fastness or seroresistance.

5. To differentiate between true and false positive se‘rolo'gic reactions for
syphilis.

Carefully performed and interpreted quantitative serologic tests under uni-
form and standard conditiens are of definite value Lo the practicing physician.

Antibodies

On the basis of experiments with «palligens, Eagle and Hogan (27)
demonstrated the presence of two axntibodies in syphilitic serum: an antilipidal
antibody and an antitreponemal antibody. When syphilitic serum was adsorbed
with an excess of beef heart lipidal antigen, all reagin antibody was removed.
The reagin-free filtrale still gave agglutination and complement-fixation reac-
tions with spirochetal suspensions in the same titer as in the original serum.
However, when the same serum was adsorbed with spirochetal suspensions, its
reactivily with both lipidal and spirochetal antigen was removed.

Recent studies by a group of other investigators confirmed the presemce of
multiple anlibodies in syphilitic serum, D’Alessandre (28), in working with
«palligeny, demonstrated the presence of three distinct amlibodies in syphililic
serum: antilipidal, antitrcponemal (thermolabile) and antitreponemal ther-
mostable). He expressed the belief that in early primary syphilis the antitrepone-
mal antibodies manifest themselves before the antilipidal antibodies. In second-
ary and tertiary syphilis both types run a parallel course. In eases of prenatal
syphilis the antilipidal antibody often exists alone.

The work of D’Alessandre was confirmed by Puccinelli and
0Oddo (29), who described the techmic of demonstrating the three antibodies.

The most convincing evidence to date of the existence of a specific antitre-
ponemal antibody in syphilitic serum stems from the work of Nelson and
Mayer (30). These workers demonstrated the presence of immobilizing anti-
treponemal antibodies. Employing the virulent Nichels strain of T. pallidum,
kept alive on a special basal medium, they showed that these actively motile
spirochetes lost their motility when incubated at 35° C. for sixteen hours in the
presence of syphilitic serum. No such immobilizing effect was observed with nor-
mal and with false positive control serum. In addition, these workers demonstrated
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that this immobilizing antibody was distinct and separate from the antilipidal
antibody. On the adsorpiion of all the reagin of syphililic serum with lipidal
antigens until the filtrate gave negative flecculation and complement-fixation
reactions, the immcbilizirg effect of the serum remained unaltered. The same
specific immobilizirg antibcdy has been demonstrated by these workers in the
spinal fluids of patients with unireated syphilis of the central nervous system.

Because a truly virulent T. pallidum was employed in this work, these wor-
kers have made a distinct conlribution to the immunclcgy of syphilis by demon-
strating what appear to be a truly specific antitreponemal antibody.

Serologic response in penicillin treated syphilis

Some physicians are often disappointed when serolegic tests remain positive
for several months or lorger following penicillin therapy for yphilis. There are,
however, several factors (31) which influence the lengih of time required to attain
serc-negativily.

State of Disease. The older the disease, the longer the hplrochetes are present
and the lorger it {akes for the body cells to stop formirg antibcdies. As a rule
pauents with secondary syphilis require more lime to acquire sero-ncgau\rlty
than patients wilh serc-posiiive prircary lesions.

Immunologic Response of Individual Pafienfs. Some palienls with gyphilis
develop more aniibcdies than do others afler the same type of slimulus. The
former patients usval’y require more time to atlain serc-ncgaiivily.

Serologic Tifer. As a rule, tatients with high serclcgic tilers at the onset of
thexapy way require more time than those with relatively low titers to attain
serg-negatlivi’y,

Sensitivily of the Serologic Procedure. The mocre sensitive the serolcgic test,
the lorger it will {ake 1o altain sero-negativity. When a serolcgic baltery con-
sisting of tests with varyirg sensitivilies is crrpleyed, Togaiive rcacticns mway
be obtained with the less sensitive tests lorg before 1he mcre sensitive tests be-
come negalive.

Type of Test. Cerlain fypes cf tests way rerain pesitive lerg after cfker tests
have beccme negative, even thergh they mway be of 1he seme relative rarge of
sensitivily.

Trealment Schedule. Tke amount, duration and 1ype of 1herapy ray also affect
the lergth of timre rcquired 1o altain sero-ncgativity. As a rule, {te Figher the
total dosage of penicillin ard the lorger the pericd of 1ime durirg which the
treatment is admiristered, {ke shorler the time 10 allain serc-rega’iviy.

It must be pointed cut, Lewever, that there are wary varia’ ions to the above
factors, and no set rules can be made to determine or anticipate the lerg!h of time
required to attain sero-negativi'y. It is generally agreed ikat the persisiance of
serologic reaclions dces nct mecessarily indicate 1he persisiarce. of a syphililic
infection. Therefore, it should not be mecessary to retreat patiemts if they do
not revert to sero-negativity scon after completion of therapy.
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Limitations of serodiagnostic procedures for syphilis

While it is true that most positive serologic reactions obtained with our current
nonspecific lipoid antigens are due to syphilis and perhaps represent some type
of immunologic response, it is no less true that some positive results are unrelated
to syphilis and represent a general biologic phenomenon. Such false positive or
nonspecific reactions may be caused by a variety of infectious diseases, immuniza-
tions and metabolic disturbances. It has also been shown that similar nonspecific
(nonsyphilitic) reactions may occur in individuals who show no evidence of any
pathologic state. Since false positive reactions may occur in the absence of syphilis,
unquestionably many persons have been stigmatized and have been given treat-
ment solely on the basis of positive reactions disclosed by routine serologic exami-
nations, in the course of, or immediately following, a nonsyphilitic disease. Com-~
pulsory preinduction, prenatal, premarital serologic examination, and the in-
creasing widespread use of routine blood testing in medical practice, industry,
and on separation from the armed forces, have undoubtedly increased the number
of individuals needlessly subjected to antisyphilitic treatment.

Since serodiagnostic tests are mot truly specific for syphilis, the physician
must be aware of those conditions, other thap syphilis, which may produce non-
specific (nonsyphilitic) reactions. False positive reactions may be either technical
or biologic. Technical false positives may occur in serum containing no antibodies
and may be due to: 1. technical errors in the collection and labelling of specimens;
9. the use of unsatisfactory blood specimens (contaminated or hemolyzed); 3. errors
in the performance of the serologic tests; 4. the use of faulty materials and reagents
in the test or; 5. errors in recording or reporting the final results. With the impro-
vement of serologic technics and the use of improved materials, especially purified
antigens of the cardiolipin type, there has been marked reduction in the incidence
of technical false positives.

Biologic false positives may be due to: 1. the presence of antibody-like sub-
stances similar to the antibodies produced in syphilitic diseases; 2. an increase
or alteration of the sero-glcbulin fraction or; 3. an increase or alterations of some
chemical substance or substances in the blood.

As a result of a series of studies at the Army Medical School, it was found
that there are a number of factors involved in the incidence of false positive
reactions for syphilis (32). Time does not permit a discussion of all of these fac-
tors, but it was found that almost any condition or nonsyphilitic disease may
evoke a nonspecific reaction in a susceptible individual (serologic reactor). Since
the majority of these false positive reactions are of the transient type and revert
to sero-negativily within a short period of time, it is suggested that all individuals
with positive serolegic reactions for syphilis, unconfirmed by history or clinical
evidence, should be followed serologically and without treatment for a period of
three months, serolegic tests being performed at two to four-week intervals. At

he end of that time the patient should be completely reappraised to ascertain
whether or not syphilis may be present. A continuing drop in serologic titer in a
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relatively short period of time, without the administration of antisyphilitic treat-
ment, is strong evidence in favour of nonspecific serologic reactions. Irreparable.
harm has been done by an ill-considered or hasty diagnosis. If treatment is started
prematurely, the evidence which could finally lead to an accurate diagnosis is
often obscured. Serologic tests may become negative with a few injections, and
one is at a loss to know whether the sero-negativity represents response to therapy
or merely reflects the fact that the patient never had syphilis.

Another serious limitation of our serodiagnostic procedures is the occurrence
of false negative reactions. When the serum of a patient with clinical syphilis gives
a negative reaction, that patient is said to have sero-negative syphilis, and the
reaction is considered as falsely negative. Actually the serum contains so little
reagin that the particular test used is unable to detect its presence. Yet, if that
same serum is rechecked by a more sensitive test, it would frequently yield a
positive reaction. Such discrepancies are often observed in patients with primary
syphilis. After the development of the primary lesion, the serum may give nega-
tive reactions with the insensilive tests for a week or longer, while with the more
sensitive tests, a positive reaction may be obtained within a few days after the
appearance of the chancre. In an unpublished study (33) of experimental syphilis
in rabbits, it was possible to detect the evidence of syphilis by means of a sensitive
serologic test as much as five days before the clinical appearance of the chancre.
This suggests, at least, that antibodies begin to appear in the blood serum soon
after inoculation with the Treponema pallidum, but the routine tests are mot
sufficiently sensitive to detect their presence. Therefore, the incidence of sero-
negative primary syphilis depends not only on the time which has elapsed since
inoculation, but more so on the sensitivity of the tests employed.

The same holds true in sero-negative late syphilis. It is not uncommon to find
that patients with syphilis of the aorta may have negative blood tests. In the
literature there are reports that the incidence of sero-negative cardio-vascular
syphilis and neurosyphilis is as high as 40 per cent. This high incidence is based
on the fact that the tests used in these investigations were relatively insensitive.
‘When the more sensitive tests are used, the incidence of negative reactions is
markedly decreased. Therefore the number of cases of sero-negative late syphilis
does not depend entirely on the clinical manifestations of syphilis, but rather
on the sensitivity of the particular tests. Yet even with the most sensitive tests
available today, one may obtain a negative reaction in a patient with clinical
syphilis. The clinician, therefore, must be careful in the interpretation of serologic
reports because syphilitic patients may give negative reactions.

Sero-negative syphilis may be due to a number of factors, as 1. the amount of
antibody as minimal and cannot be detected by tests with ordinary sensilivity;
2. the presence of too much antibody so that false negative zone reactions occur;
3. the use of serologic tests with low levels of sensitivity; 4. the use of fresh serum
containing considerable amounts of thermolabile-inhibiting substances, and 5. the
presence of a thermostabile-inhibiting substancein the albumin fraction of the serum,
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Conclusions

1. Modern serodiagnostic tests for syphilis, employing purified antigens, are
extremely valuable to the physician in establishing or excluding a syphilitic

infe

ction.

2. With improvement in techniques and materials employed, the specificity
and sensitivily of the serodiagnoslic procedure has been appreciably increased.

3. There are certain limilations (false negative and false positive reactions)
inherent in the currently employed tests. The physician must be aware of these
limitations, for otherwise serious errors of omission and commission will be made.

4. There is a great need for the development of a procedure which would
consistently differentiate between true and false positive reactions.
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Problems in the Preparation and use of Cardiolipin Antigens
By
Mary_ C. Pangborn

(From lhe Division of Laboralories and Research, New York Siale Department of Heaith, Albanyy

The history of the use of alcoholic extracts of beef-heart tissue as antigens
for the serodiagnosis of syphilis is too familiar to all of you to need review. The
difficulties in preparing and standardizing such antigens have always been con-
siderable since the extracts contain & very complex mixture of lipides. It had
long been evident that purification of the active ingredient of the antigenic extracts
would simplify this problem, and the work of many investigators directed toward
this end had established the fact that the serclogic activity was associated with the
phospholipide fraction, in particular with the lecithin, It was logical to assume,
therefore, that by careful purification of the crude lecithin and examination of
the fraclions removed during purification one could expect to find in such frac-
tions the substance responsible for the serologic activity of the extracts.

When this was attempted, however, it soon became evident that the problem
of the antigen was not merely that of identifying a single active substance. Puri-
fied lecithin was inactive, but all the fractions séparated from it were also inactive,
provided they had been adequately freed of lecithin. Only when such fractions
were recombined with purified inactive lecithin could the serologic activity
characteristic of the original extract be demonstrated. Thus it was certain, even
before any new compound was isolated, that not one but two substances, one of
them lecithin, were neccssary for the serologic activity. The second substance, a
previously unknown phospholipide, was finally isolated and purified and was
given the name cardiolipin (1, 2, 3).

Now the fact that two substances are involved makes it mecessary to study
more than one kind of problem before we can make practical use of a purified
antigen. We must first secure both substances in a satistactorily pure state, and
then study how they should be combined and how the mixtures ean he used as
diagnostic reagents. 1 should like to divide today’s discussion into these two
topics and consider first the actual production of cardiolipin and. lecithin and
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then some of the preblams involved in {the standardizaticn and serolegic use of
these substances.

'In most of the antigen mixtures now in use there is a third ingredient, choles~
terol, since the sensitizing effect of cholesterol that had already been observed with
extract antigens has proved notably useful in the purified anligens” also. How-
ever, cholesterol is crystalline and its purification is not very difficult. The iwo
‘problems in producing the anligen are the purificaticn cf cardiolipin and of leci-
thin. We shall ccnsider first the simpler half: the purificaticn of cardiolipin.

Cardiolipin is a complex phosphatlidic acid: that i¢, a phospholipide containing
no nitrcgenous base but having certain acid valences of the phosphoric acid
groups free. It therefore forms true salts, and it evidently exists in tissue extracts
in the form of salts. The methed of purification outlined in Figure 1 is base don
the formation of salts of different solubility in organic solvents. Although this
looks like a complicated chart with numerous steps, the method is not particularly
difficult or tedious in actual operation. A modificalion of the methed, employing
in part the frec acid form of cardiolipin, has been successfully used by Faure
and Coulon (4). I have preferred to work exclusively with salte because the
free acid 1s unstable.

Fig. 1. Preparation of cardiolipin

(1) CH,O0H extract precipitated with BaCl,
(2) Crude Ba salts converted to Na salls
(3) CH,0H soluble portion of Na salts reprecipitated with BaCl,
(4) Ba salts frem (3) Teprecipitated several times from ether with acetone
(5) Ba preeipilate from (4) is nearly pure cardiolipin. Converted to Na salt and dissolved in
absolute alcohol.
11
(6) Na salt from (3) precipitated with CdCl,
(7) CA salt reprecipitated from ether with acelone
(8) Purified Cd salt converted to Na salt
(9) Purified Na salt frem (8) dissolved in absolute alcohol.

Most of the known lipides are not simple chemical individuals but mixtures
of closely related homolcgues. It is evidently quile pertinent to inquire whether
cardiolipin is also such a mixture and if so, whether this intreduces an element of
uncertainly in its use in antigens. We shall need to consider the chemical struc-
Lure in order to discuss this point.

The formula tentatively suggesied on the basis of a sludy of the hydrolysis
products (5) is illustrated in figure 2. It must be emphasized that this is tenta-
tive and is offered only as the simplest type of structure that would fit the known
tacts. These facts were; that the products found cn mild hydrolysis were fatly
acids and a peculiar polyglycerophosphate complex, breaking down rather easily
to glycerophosphoric acid and glycerol. The proportions of the isolated compo-
nents were in rather closc agreement with the composition of the molecule as
illustrated. The actual spatial configuraticn and the positien of the various link-
ages are, however, not known.
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. Fig. 2. Probable composition of cardiolipin
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Let us use the illustrated formula as a starting point to see how many varia-
tions on this theme might also fit the facts. For example, there might be §-ester
linkages instead of the a-linkages shown, or there might be a branching structure.
Isomers of this sort would probably be so much alike in solubility and chemical
properties that they would be all but impossible to separate. Hence, even if abso-
lutely constant analyti¢al data were oblained, we could not assert that cardioli-
pin was necessarily a single chemical species. A second type of varialion might
be the occurrence of different combinations of fatty acids. This would be re-
flected in variations in the iodine number, The actually observed variations in
iodine number are not great, and it is always difficult to be sure that a low iodine
number is not due to partial oxidation during preparation. The only fatly acids
that have been demonstrated in samples studied by hydrolysis are linoleic and
oleic. However, the possibilily of this iype of variation is not excluded.

Finally, we might have two or more molecular species conforming to the same
general type structure but differing somewhat in molecular size, possibly having
longer or shorter polyglycerophosphate chains or different numbers of fatty
acid radicals. Such molecules would be very similar in all chemical properties but
would probably be separable, though only with difficulty, and their composition
as determined by chemical analysis would be different.

Now the experimental evidence does suggest that this last supposition is
probably true: that there are in fact at least two cardiolipins of slightly ditferent
composition. The variations in results of chemiceal analysis, though not great, are
outside the limits of cxperimental error and are not readily accounted for by
assuming the presence of dmpurities.» Our attempts to fractionate cardiolopin by
means of various salts have given some evidence of separation into fractions of
different carbon content. Surface film studies by Shulman and his colleagues
at Cambridge (6) have indicated the presence of two components, one of which
spreads less readily on aqueous solutions than the other. Faure and Co u-
lon (4) reported that paper chromatography showed {wo components, and
Rice and Osler (7) stated that they had succeeded in separating two compe-
nents by chromatographic adsorption. As a working hypothesis, it can be assumed
that cardiolipin is a mixture of two very closely related compounds.

But if we now inquire what is the practical aspect of this — what bearing
does 1t have on our attempts to make a constant antigen — it appears that we
really do mot need to worry about it. In our laboratory, experience in testing
cardiolipin antigens has now extended over a number of years during which we
have tested many samples prepared in other laboratories as well as our own, and
we have observed a remarkable constancy in the serologic activity of different lots,
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even though the ratios of phosphorus to carbon might vary enough to indicate
significant differences in the proportions of the postulated two compounents.
Rice and Osler (7) stated that the two components they separated by
chromatography both gave satisfactory antigens, though no quantitative details
were given. It seems fairly safe, therefore, to include in our working hypothesis
the assumption that the two components of cardiolipin have the same activity in
serologic tests for syphilis. Obviously the best way to study this would be to
separate the two components in a pure state on a large enough scale so that
thorough chemical and serologic studics could be made of both. This is a problem
for the future. In the meanwhile the recognition that cardiolipin is a mixture does
not need to introduce any uncertainties into the work of preparing standard
antigens, since it is not difficult by present methods to produce a «mixed» cardio-
lipin of constant serologic activity. I will come back Lo this question of constant
aclivity a little later in discussing standardization.

The second ingredient in the antigen mixture is lecithin. Although this sub-
stance has been known and studied for a long time, it has presented much greater
difficulties in purification than the recently discovered cardiolipin. As soon as a
thoroughly satisfactory method of preparing uniformly pure lecithin is developed,
the practical problem of producing a standard antigen will be solved. We are now
reasonably close to this goal. I am sure, however, that everyone who has become
interested in cardiolipin antigens is aware that lecithin has been rather a stumbling
block, and I should, therefore, like to discuss certain aspects of this problem in
some  detail.

The commonly accepted structure of lecithin is shown in Figure 3. This struc-
ture has recently been questioned by Fleury (8) who discovered interesting
evidence that lecithin may actually be a polymer. The structure suggested by
Fleury is illustrated. In any case it is recognized that naturally occurring
lecithins are not chemical individuals but are mixtures of homologues containing
different combinations of fatty acids. In speaking of purification of lecithin we
therefore do not imply the preparation of a single compound bul rather the
removal from the mixture of all substances not having the composition indicated
by the illustrated formulas.

Fig. 3. — Lecithin

CH.OR Gl-R, GI-R, Gl.R,
o T
CHOR (Gl-R)) Q (0] (8]
| [ | | 1
CH, HO—P—0O0—P—0—P—...
| (Ch.) NN N
O0—P—OCH, CH,N(CH,), O 0 0 0 O 0
AN I U R
O OH OH i (Ch) | (Ch) } (Ch)
I T
H | H| H |

OH OH (0] 71
Suggested by Fleury
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Such removal of substances other than lecithin is rendered particularly diffi-
cult by two facts.

In the first place, lecithin does not form a variety of derivatives usable in puri-
fication. It is a neutral compound, not combining significantly with either acids or -
bases. This is presumably due to internal neutralization of the basic group of
choline by the acid group of phosphoric acid. Lecithin does form one well-known
derivative, the double salt or complex with CdCl,, and for purification we are prac-
tically limited to this; we cannot prepare a variety of true salts as with cardio-
lipin. Most of the methods that have been used for purifying lecithin are bascd
on treatment of the CdCl, complex with various organic solvents.

In the second place, separation of impurities from lecithin is rendered very
difficult by the marked ability of lecithin to hold other substances in solution.
Thus, such substances as »cephalins or sphingomyelin are only sparingly soluble
in absolute alcohol yet they dissolve to an appreciable extent in alcoholic solu-
tions of lecithin. Water-soluble substances such as urea, sugar, etc,, may also be
held in solution in organic solvents by lecithin (9, 10). Therefore a marked differ-
ence Jn solubility between two substances, such as lecithin and sphingomyelin,
does nol mean that these iwo can be sharply separated by treatment with sol-
vents. Moreover, the similarity in analytical composition of the various lipides
means that chemical analysis is nol a very sensitive method for detecting small
quantities of one in the presence of another.

Now, since lecithin is found in practically all types of animal and plant cells,,
there is a wide choice of sources from which it might be made, and lecithins from
diffcrent sources can be expected to differ chemically in lwo ways. First, they
may contain different combinations of fatly acids; and second, they may be
accompanicd in the crude state by quite different kinds and amounts of other
lipides, so the methods necessary for purification may vary greatly with the source
of the lecithin. This is a point of great practical importance, and we shall return:
to it in a moment.

In a word, then, we have to consider two possible reasons for the oecasionally
observed variations in the properties of different lots of purified lecithin. On the
one hand, even if we succeed in removing every trace of substance other than
lecithin, we should still expect some variation in chemical composition due 10 the
presence of different fatty acids. On the other hand, because of the diffteulty in
removing every trace of «impurities» we may have two lots that differ in their
content of residual substances other than lecithin; in particular, lecithins from differ-
ent sources may be expected to differ in the amount and nature of these residual
impurities. Thesc are two separate problems and by treating them separately,
we shall reach the soundest basis for decisions on standardization of our antigens,

Let us look first at the question of variable fatly acid composilion because this
has been used by some workers as an-argument for the necessity of restandardiz-
ing each lot of lecithin, If we confine our work to lecithin from a single source,
such as beef heart, this variation will.be kept to a minimum, though not elimi-
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nated. If we study lecithins from different sources, however, we shall find that
the iodine numbers differ considerably and therefore we know that the proportions
of saturated and unsaturated acids are different. We may also compare hydro-
genated or partly hydrogenated lecithins (11) or a natural or synthetic hydro-
lecithin (12, 13) with the ordinary mixed lecithins from various sources. The
experimental evidence on this point is not very copious as yet, but as far as it
‘gocs, it supports the idea that fairly marked differences in fatty acid composition
do not significantly alter the serologic properties. For example, the iodine num-
ber of beef-heart lecithin is usually between 75 and 85 while that of egg lecithin is
about 53, showing that there is a higher percentage of saturated fatty acids in
egg lecithin. Serologic comparison of carefully purified egg and beef-heart leci-
thins have recently proved that these two can be used interchangeably in the

~ previously determined formulas for the complement-fixation antigen and also
for certain slide [locculation tests; mo differences were observed either in sen-
sitivity or specificity.

Now these facts simplify the problem of standardization very greatly; for if
we can work on the assumption that the inevitable variation in fatty acid con-
tent is not an important factor, we are left with only one problem, logically simple
if technically rather difficult. This is, to employ means of purification which
will remove all traces of substances other than lecithin, or, more precisely, will
reduce these trace impurities to such low levels that they produce no detectable
differences either in chemical analysis or serologic activity. To a considerable
degree this has already been done. Both in our laberatory and others, there have
been prepared and used many lots of purified lecithin which did check each othex
within the limits of precision of serologic testing. However, there have also been
an annoyingly large number of unsatisiactory preparations,- and the methods
are ralher tedious. There is a need, therefore, for ways of accomplishing the
required purification more easily and with more consistent success. The methods
now in use for purification of beef-heart lecithin are outlined in Figure 4.

Fig. 4. Beef-heart lecithin

{1) Cd salt three times precipitated from CHCI, into C,F,0H

{2) Cd removed, free lecithin dissolved in ether. Ether solution chilled and precipitate discarded

(3) Lecithin in C,H,O0H + Ba(QH), and CO, Discard precipitate

(4) Solution from (3) reprecipitated with CdCl,

(5) Ca precipitate from (4) two times precipitated from CHCI, into C,H,0H

{6) Cd precipitate from (8) treated once with petroleum ether and 809 aleohol. Concentration of
alcoholic layer — precipitatc of Cd lecithin

\7)} Cd removed and cold-ether treatment rcpeated

\ 8) Purified free lecithin dissolved in absolute alcohol.

One suggestion that keeps coming up in discussions of this problem is that
we ought to use a synthetic lecithin in antigens rather than a natural product.
This would not necessarily simplify matters; the use of a synthetic product does
not climinate the problem of purification but merely introduces a different set of
such problems, concerned with the removal of by-products and reagents em-
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ployed in the synthesis. At present, moreover, there is no easy and practica]
synthesis available by which synthetic lecithin could be made in quantity., How-
ever, this suggestion introduces a related one which deserves further study.

The lecithins so far synthesized have contained only the saturated fatly
acids. Now hydrolecithin can be easily prepared by direct hydrogenation of the
ordinary mixed lecithins and such a product would have the advantage of stability
to oxidation and lesser chemical complexity. Some preliminary studies of bydro-
lecithins in antigen mixtures have been reported by Faure (11) and by
Rosenberg (12), but much more work would be needed before we could
judge whether this method of attacking the lecithin preblem is a useful one.

Another approach is simply to continue the study of purification methods in
the hope that we can make them still better. A great deal of effort has already been
expended on this, but it is always possible that more can be done. Progress is very
Iikely to come through the application of new procedures such as chromatography.
Rice and Osler (7) have reported separating lecithin by chromatographic
adsorption into three fractions, only one of which could be used in antigens. These
authors have not yet described their results in sufficient detail to permit evalua-
tion of them, but this line of stu dy evidently should be pursued further.

Now I should like to offer a third suggestian, very simple and unexciting,
which I think is the easiest immediate solution for the practical problem of pre-
paring a uniform standard lecithin. Much of the difficully in making such stan-
dards has been due to the unfortunate historical accident that we used beef-heart
lecithin for the first studies on éardiolipin antigens. This was done because all
the emphasis of previous serologic studies was on the use of beef-heart extracts,
and because beef-heart leci{hin was available from the same extracts that yielded
cardiolipin. We can see now, however, that this was an unwise choice. Beef-heart
lecithin has proved very difficult to purily adequately because of the complexity
of the lipide mixture extracted with it, and this would be equally true of lecithin
from other adult animal tissues, In egg volk, however, we have a much simpler
and morc easily handled source material, Comparison of the two charts on pre-
paration methods (Figure 5) graphically shows the difference in ease of purification.

Fig. 5. Egg lecithin

(1) Ca salt four times precipitated from CHCI, into C,H,0H
(2) Precipitate from (1) treated once with petroleum ether and 809 alcohol
(3) Cd removed, free lecithin dissolved in ether. Ether solutjon chilled and precipitate discarded
(4) Purified free lecithin dissolved in absolute aleohol, : -
el

Since the impurities characteristic of beef-heart lecithin are either absent or present
in mueh smaller amounts in egg yolk, the purification can not only be accom-
plished with a smaller number of steps but also with a much more salisfactory
.degree of uniformily in successive lots. Qur recent studies have shown that egg
lecithin can be directly substituted for beef-heart lecithin in at least two of the
antigen mixtures in current use without changing the formula of the anligen or
any of the test conditions. My own opinion, therefore, is that we should discon-
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tinue the use of beef-heart lecithin altogether and prepare our cardiolipin anligens
with purified lecithin from fresh egg yolks.

This discussion of the problem of producing cardiolipin antigens may be
summed up as follows. While it is certainly true that more remains to be learncd
by fractionation and purification studies on both cardiolipin and lecithin, it can
be confidently asserted that our present knowledge and experience is sufficient
for the production of both these substances in such a state of purity that their
serologic properties are constant within the limits of accuracy of serologic tech-
nics. We may therefore turn next to a consideration of the use of these substances
in antigens. : :

The labours of many serologists have now made it clear that any type of <ero-
logic test for which beef-heart extracts had been used can be carried out with
suitably adjusted cardiolipin antigens. Emphasis is on the qualification «uitably
adjusted»: since these antigems are three-component mixtures, careful studies
of the effects of varying the proportions of the three were needed. As an example
of the systematic type of study that is necessary, let us consider the work on the
complement-fixation antigen.

The relationships of cardiolipin, lecithin, and cholesterol in the complement-
fixation test were very carefully studied by Doctor and Mrs. Maltaner (14).
Cardiolipin and lecithin were first tested separately. Neilher substance alone had
any significant activity; nor was any activity shown by mixtures of cardiolipin
and cholesterol or lecithin and cholesterol, Mixtures of cardiolipin and lecithin,
however, were active antigens. Cardiolipin alone was anticomplementary; but the
optimally active mixtures of cardiolipin and lecithin were noct.

The method of study was, therefore, first to determine the cptimum propor-
tions of cardiolipin and lecithin and then to study the effect of adding varying
amounts of cholesterol. A fairly definite optimum ratio lecithin: ¢ardiolipin == 5: 1
was found. This ratio was still found optimal in cholesterolized mixiures; the effect
of adding cholesterol was to make it possible to detect a given serum reaction

- with a much smaller amount of cardiolipin and lecithin. As a result of this work,
the antigen formula illustrated in figure 6 was adopted and this antigen has been
officially used in our regular diagnostic service since January 1945.

These studies were all carried out by means of the quantitative complement-
fixation test developed by Wadsworth, Maltaner, and Malta-
ner (13). Under the conditions of this test, a linear relationship exists between

Fig. 6. Complement-fixation antigen

Percentage composition Ratios
SR TR cetes i Lecithin Cholesterpl
Cardiolipin Lecithin Cholesterol Cardiolipin Lecithin
Qptimal formula .... 0175 } 0875 3 i 5:1 - 3.4:1
Hypersensitive for- i . :
mula ............ 035 .05 .3 1.43:1 G:1
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the reagents employed; both antigen and complement may be accurately titrated
and the amounts used in tests adjusted to any degree of serum reactivity, so that
the maximum reactivity of the serum is brought out. The reaction is measured
in terms of the amount of complement required to give 50 per cent hemolysis
which is much more accurate than estimations based on complete hemolysis.
Although this method in all its refinements is not used as widely as it deserves, the
conclusions reached in this study have been found directly applicable to the simpler
and better known variants of the «Wassermann» test. Thus Kent, B oyd,
and Sanders (16) showed conclusively that the same antigen formula as that
used by the Maltaners was also optimal in the Kolmer complement-fixation
test. In one modification or another the complement-fixation test is very widely
used, and in all modifications the basic conditions for combination of antigen
and reagin are the same: the evidence is that the antigen formula developed by
the very thorough studies of the Maltaners is the best to use in any of the vari-
elies of complement-fixation tests.

Now this formula was actually not the one which showed the highest apparent
sensitivity, and this point illustrates some of the pitfalls of work with the three-
component antigen., When the ratio lecithin/cardiolipin was decreased below 5,
it was necessary to increase the cholesterol/lecithin ratio in order to bring out
maximum reactivity; that is, addition of cholesterol could be made to compen-
sate for lack of lecithin. Shifting the proportions in this direction gradually pro-
duced mixtures that appeared more active than those containing the optimal
lecithin/cardiolipin ratio of 5: 1; maximum sensitivity was found at about lecithin/
cardiolipin = 1.5 and cholesterol/lecithin = 6. Such a mixture has actually
received considerable trial and has been recommended by certain authors (17, 18).
However, the weight of experience is definitely against its use. The Maltaners
considered it probably unsuitable on logical grounds because the amount of
lecithin in this mixture was known to be insufficient to overcome the non-specific
anticomplementary effect of cardiolipin, and low dilutions of the cholesterolized
mixture were somewhat anticomplementary. Prior to these findings, the mixture
had been given experimental trial in our routine diagnostic service, and it gave
occasional reactions that were considered non-specific. The same tendency for
this mixture to give non-specific reactions was noted by Kcnt, Boyd, and
Sanders (16).

This experience illustrates a gemeral principle which can hardly be over-
emphasized in discussion of cardiolipin antigens. Mere purification of the antigen,
no matter how perfectly it might be done, will never be enough, because both
the sensitivity and specificity depend on the proper balance of the three compo-
nents used. This is very noticeable in the various flocculation tests where the
situation is much more confused than in complement fixation.

The number of flocculation tests has now multiplied so greatly that to do
Justice to this topic will require separate discussion at another point on our pro-
gram. Here it is enough to point out that several different types of floccul-
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ation reactions with cardiolipin have been developed: tests to be read on a micro-
scopic slide, as in the Mazzini or Kline type of technic; or to be read in a tube as
in the Kahn test; and the end is not yet. It is apparently possible to adjust the
sensitivity of these tests at practically any level by varying the antigen formula
and the conditions of the test. The large number of competing and only slightly
dissimilar tests is becoming embarrassing, and it is highly désirablc that a con-
certed attempt be made to evaluate these testq so that practices in different
laboratories can be made more uniform.

From these remarks it is evident that the actual results obtained by the use of
cardiolipin antigens will depend greatly on the type of test and the antigen for-
mula employed, so that it is meaningless to make any general statement about
the sensitivity and specificity of cardiolipin antigens as such. Such statements
can be made only with reference to particular tests. With this qualification it -
can be stated that where well-adjusted tests have been used, it has proved possible
to attain highly satisfactory levels of sensitivily and specificity. In certain types
of cases the purification of the antigen has evidently increased its specificity.
Thus the early work in our laboratory indicated that the cardiolipin antigen
would prove somewhat more specific in patients with malaria and in vaccinated
persons, cases in which false positive results are often encountered. Later expe-
rience has confirmed this. Simijlar conclusions were reported by Rein and
Bossak (19), Rein and Kent (20), and Kline (21), who found car-
diolipin antigens much more specific than crude antigens in cases of malaria, But
there seems to be no logical basis for supposing that all non-specific reactions
are due to characteristics of the antigen, and it should therefore not be expected
that the use of cardiolipin antigens will solve all these problems.

The great advantages that can be confidently claimed are the uniformity and
reproducibility of the purified antigens and the far greater ease of standardiza-
tion. It would now be possible to set up an international standardization for ear-
diolipin and lecithin which would ensure that identical antigen materials would
be available to serologists in all countries. Qur present knowledge of these sub-
stances, in spite of the gaps in it that [ have mentioned, is adequate for this par-
pose. Much collaboration and organization would, of course, be necessary to work
out the bhest way of doing this: here I would like merely to say something about
the principles on which such standardization can be based.

The practice which has been found satisfactory in our laboratory is as follows.
Each new lot of cardiolipin or lecithin is first analyzed chemically; N, P and iodine
number-are the determinations usually made, and in the case of lecithin we usually
determine amino-nitrogen also. On account of the difficulty of determining an
accurate dry weight on lipide samples, the concentration of the solution is usually
calculated from the phosphorus. If the purification methods have been properly
carried out, there is little likelihood that a sample will be rejected on the basis
of chemical analysis. As examples of possible rejection at this point, it could

11
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be mentioned that an iodine number lower than 110 would cause rejection of a
cardiolipin sample, or N greater than 0.1 per cent in cardiolipin would require
repurification. _

But we cannot rely on chemical analysis alone, partly because the available
analyses are not sensitive enough and partly because we do not know exactly
what we should look for: we do not know just what trace impurities are responsible
for the occasional unsatisfactory samples. We therefore submit all samples to sero-
logic testing as a final check on their acceptability. If I spend some time on this
apparently simple point, it is because there is a deep-seated disagreement about
how this should be done and this disagreement would have to be resolved before
any international standardization could be set up. .

Our practice is as follows: Each new lot of cardiolipin or lecithin is used to
- compound an antigen in which the other ingredients have been previously tested
and found satisfactory — a new cardiolipin with previously tested lecithin, for
example, In compounding this antigen, the formula previously found satisfactory
is followed exactly. We do nof attempt to repeat the original slandardization exper-
iment by making up solutions containing the ingredients in varying propor-
tions. A new sample is preferably tested in more than one type of antigen: 'l;ha:t
is, in complement fixation and in one of the flocculation tests. The new solution
is then compared with previously tested aniigen by making a series of parallel
tests with the two antigens on both reacting and nonreacting sera. Suppose we
are testing a new lecithin sample; we thus compare two solutions of identical per-
centage composition, differing only in that they are made with different lots of
lecithin. If the new lecithin is satisfactory, the readings of the tests with the
two antigens will agree as closely as duplicate tests done under the same condi-
tions with the same antigen. This, of course, does not mean that the readings will
always be identical; it is essential in evaluating antigens in this way to know what
degree of precision in duplicating readings can actually be expected from the
serologic test in question. This may require more careful statistical studies than
are usually thought necessary in serologic testing.

Now, suppose the two solutions show discrepancies greater than could reason-
ably be expected in duplicate readings. What shall we do?

According to our practice, the new sample which failed to check would not be
accepted for use in antigens. The decision whether to discard it altegether or to
try reclaiming it by further purification would depend on several factors — the
history of the preparation, the chemical data, the quantlity of the total lot, and
so on. If repurified, it would have to be retested as a new sample.

In our laboratory, we thought this procedure seemed not only logical but
obvious; but certain serolegists approach the guestion in a totally different way.
Kahn (22), and Harris (23) for example, have preferred to redetermine
the optimum amount of lecithin de novo for each new lot. The constancy of activity
of cardiolipin is such that the question hardly arises in this case, but with lecithin
it has been a real practical problem. The argumecnt seems to be that it is better to
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expend the labour necessary to restandardize each lot separately than to waste the
occasional batches of lecithin that fail to check, This seems to me very shortsighted
economy. In the first place, if this principle is generally accepted, it will postpone
indefinitely the day when antigens composed of genuinely standard materials can
be made available. As long as these lots that fail to check are considered accept-
able, 1t will be impossible to secure the necessary cooperation of serolegists cn the
real problem- which is to prepare and distribute antigen materials of uniform
activity. In the second place, the excuse for this restandardization of unsatis—
factory lots is rapidly vanishing becausc, as I have pointed out above, there is a
very good prospect that preparation of uniform lecithins can be made much easier
and the waste involved in discarding occasional poor preparations can be made
negligible. It is negligible in any case, I think, compared to the dicadvantages
of a failure to put this matter on the soundest possible basis by insisting on the
use of antigens of constant composition. .

I should like to summarize this problem of standardization somewhat as
follows: New lots of cardiolipin and lecithin must be checked by serolcgic as
well as chemical methods because the available chemical methods are not suffi-
ciently sensilive to detect all traces of impurities that might affect the serolegic
properties. But the serolegic tests should be regarded as an additional check on
the uniformity of the sample, a hypersensilive test for chemical purily if you will,
not as a basis for restandardizing the antigen formula. Only those samples which
do in fact pass this uniformity test should be used. I would go further, in fact, and
offer as my personal opinion that no cardiolipin test sheuld be accepted for study
as an internationally acceptable standard procedure until it has been standardized
on the basis of a constant antigen formula,

We have seen from this discussion that in two respects the preblem of a puri-
fied antigen for the serodiagnosis of syphilis has been reascnably well solved. We
know how to produce and standardize cardiolipin and lecithin in a sufficient state
of purity so that their serolegic properties will be uniform. We kncw that by
appropriate combination of these substances with cholesterol, we can prepare
antigens that have definite advantages over the crude extracts formerly used, and
we have accumulated considerable experience in the use of such aniigens. But we
now have on our hands a third problem for which no soluticn is in sight as yet.
This is the increasing multiplicity of cardiolipin tests. The situalicn at present
seems to be that everyene who has had a sample of cardiolipin to work with has
developed his own favorite test. This is obviously a prcblem cn which a mere
chemist has nothing to offer; it will have to be setlled somchow by agrecment
among serologists — if such a phenomenon is possible,

Jesting aside, I should like to recapitulate in elosing how the very nature of
this antigen has placed a new and heavy responsibility on the serolcgist. We do
not have a single substance which requires cnly adequate purificaticn to provide
us with a good an'igen. We have instead a complex and delicately balanced
collotdal system, very sensitive not only to variations in the proportions of the
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components but also to-such technical factors as methods of dilution and heating
_.of antigen suspensions. By variations in such details sensitivity and specificity
may be greatly altered. This is not altogether new, of course, since the crude
extract antigens were also prepared at different sensitivity levels by various
adjustments, but such adjustments can evidently be made with much greater
precision and in greater variety by the use of the pure components. To determine
what sensitivity levels are safe and desirable and which of the many suggested
tests can best supply the information needed by the physician is a problem still
needing much thought-and collaboration between serologist and clinician. Such
an international meeting of minds as this which the World Health OrganiZati,on
has made possible will surely make it easier to solve such problems as this.

Summéry

Cardiolipin antigens are mixtures of cardiolipin, lecithin, and cholesterol,
The problem of producing purified antigen is to secure adequate purification of
the two phospholipide components, cardiolipin and lecithin. Cardiolipin is prob-
ably a mixture of two closely related compounds not yet separated for study. The
evidence suggests, however, that these two have essentially identical properties -
in reactions with syphilitic sera; and the experience of several years in preparing
cardiolipin by present methods has yielded many lots of constant serologic activity.
The chemical and physical properties of lecithin render its purification a more
difficult problem, although preparations of satisfactory comstancy have actually
been made and used on a large scale. It is probable that the differences occasion-
ally observed in the serologic properties of lecithin are not due to the variations
in fatty acid composition but to residual traces of impurities. Hence a purifica-
tion method that would remove all substances other than lecithin could be expect-
ed to yield a satisfactory product even if the chemical composition of the mixed
lecithin varied somewhat. This might be accomplished (1) by using a safurafed
lecithin; (2) by continued modification of purification methods; or (3) by em-
ploying the most easily purified natural lecithin, that from egg yolks, as the stan-
dard in all cardiolipin antigens. It is suggested that the latter course is the most
practical at present and should be adopted. _

In order to utilize cardiolipin antigen for a particular serologic technic, the
proportions of the three components must be carefully adjusted. Methods for
studying these proportions are illustrated by discussion of the standardization
of the complement-fixation antigen. Cardiolipin is not active alone or mixed with
cholesterol, but mixtures of cardiolipin and lecithin are active; addition of cho-
lesterol makes it possible to detect a given serum reaction with smaller amounts
of cardiolipin and lecithin. Both sensitivity and specificily depend neot only on
purity but on proper balance of the three components; certain ratios yield hyper-
sensitive antigens which tend to give non-specific reactions. The same principles
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apply to flocculation tests; each serologic technic requires special study for adjust-
ment of the antigen. When well-adjusted antigens have been used, highly satis-
factory levels of sensitivity and specificity have been obtained in various types of
serologic techmic; in particular, the incidence of false positive reactions due to
malaria is less with cardiolipin than with crude antigens.

New lots of cardiolipin and lecithin must be tested by serologic as well as

chemical methods because chemical analysis may not detect all factors that might
affect the serologic reaction. It is recommended that this be done on the basis of
a constant antigen formula and not by restandardizing the antigen formula to
allow for lack of constancy in the phospholipides.
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The Wassermann Reaction carried out with Cardiolipin and
Crude Antigens

By

Th. M. Vogelsang, M.D.
Bergen, Norway

1. Iniroduction

In a paper read before the Eighth Seandinavian Pathological Congress in
Uppsala on 8 July 1947, a preliminary report was given of experiences with Was-
sermann’s reaction (WaR.) carried out with cardiolipin-lecithin-cholesterol antigen
(Vogelsang, 1948). The material consisted of 5,630 sera examined. Among
them were 700 sera from persons known to be syphilitic. The following three
parallel tests, used as a matter of routine at Gade’s Institute, were compared with
each other: WaR. carried out with a cholesterolinized extract of ox heart, the Kahn
standard test, and the Meinicke clarification test, The investigations confirmed
that with the aid of chemically pure substances it is possible to produce an antigen
which is satisfactorily sensitive and so reliably specific that it can be employed
in the complement fixation test for syphilis. WaR. carried out with the cardio-
lipin antigen gave fewer false positive results than the three other tests.

There is already considerable literature on the subject of the employment
of the cardiolipin antigen not only in complement fixation tests, but also in macro-
flocculation and microflocculation tests. The various observers have agreed that
the cardiolipin antigens are very valuable in the serological diagnosis of syphilis,
being more specific than the older lipoidal antigens. K1ine (1949) maintained
that Pangborn’s discovery is the most brilliant contribution to the serological
diagnosis of syphilis since the introduction of the WaR.

Among the complement fixation tests it is particularly Kolmer’s, and here
in Scandinavia Merch’s method which have been employed in connexion with
the new antigenic component. The technique employed for the WaR. at Gade’s
Institute is in the main the same as that described by Eagle (1937). The
differences between this method and the two others mentioned include not only the
preparation and the properties of the antigen suspension, but concern also Lhe
doses, the fixation time and the reading of results. '

In 1947, an opportunity presented itself, with the aid of a small material
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consisting of some 1000 sera, to compare the Bergen test with the Copenhagen
test (Merch’s method). It was shown that the sensitivity of the Bergen test was
greater than that of the Copenhagen test. While the latter had a sensitivity of
2.9% and the Kahn standard test a senq1L1v1ty of 4.19,, the Bergen test showed a
sensitivity of 59,. The material was not large enough to prove that the Bergen
test gave more non-specific reactions thanm the Copenhagen test. Meanwhile,
among a total of 16 non-specific sera there were 13 giving positive results with the
Bergen test and 12 with the Kahn standard test, while there were only six giving
positive results with the Copenhagen test (K rag & Vogelsang, 1948).

This comparison seems to confirm that the’ Bergen test is exceedingly sensi-
tive. But it confirms the experience that the most sensitive reactions are, as a
rule, liable to give more non-specific results than the less sensitive reactions. It is
this Bergen test which was also used when the cardiolipin antigen was employed.
This test should be well suited to an evaluation of the specificity of this antigen
in relation to the crude antigen. It is for this reason that I feel justified in presen-
ting as a contribution to this international syphilis symposium the results of our
further investigations with the cardiolipin antigen.

2. Technigue

The antigen employed for WaR. is prepared at Gade’s Institute from ox heart
muscle which is first given preliminary treatment with acetone, and after it has
been dried and pulverized has been treated with ether for the removal of undesir-
able substances. The antigen itself is an alcoholic ox heart extract to which 19 of -
cholesterol js added. During the test it is used in a dilution of 1: 120—1: 140. A
detailed account of the preparation of the antigen and of the carrying out of the
test has been given in an earlier publication (Vogelsang, 1940).

To 0.20 m! inactivated serum or dilutions thereof are added 0.20 ml 109
complement without previous titration and 0.20 ml antigen. After fixation over-
night at a temperature of 4 2—4° C, followed by incubation for half-an-hour at a
temperature of 37°C in a water-bath, add 0.40ml of a mixture of equal parts of
3% sheeps’ blood corpuscles and amboceptor, 235 —3 times stronger than the litre
obtained on each occasion. Read off when the controls in the glasses to which ne
antigen has been added are dissolved. :

The cardiolipin antigeu used in the comparative 1nvebugatlons has been kindly
provided us by Dr. Mary C. Pangborn It has had the following

composition:
.Cardiolipin  ,............. 0.0175.%,
Lecithin  ................ 0.08759,
Cholesterol .............. 0.39%,

It will thus be seen thal the antigen contains five times more lecithin tham
cardiolipin, and about 3.4 times more cholesterol than lecithin.
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In the complement fixation test, the crude antigen has been replaced by car-
diolipin antigen, but in other respects the procedure has been exactly the:.same.
An addition of 0.20 ml cardiolipin antigen has been made in a dilution of 1: 130.
An antigen prepared by ourselves has been used for the Kahn standard test, but
for the Meinicke clarification test the Swedish Astra antigen has been employed.

3. Malerial

The comparative investigations were carried out at Gade’s Institute on current
material, the sera received being examined by the following four tests:

1. WaR. carried out with cardiolipin antigen

2. WaR. carried out with crude antigen

3. The Kahn standard test

1. The Meinicke clarification test

The cases in which there was not enough serum for carrying-out all the four
tests are not included in this study. The sera which were not too obviously damag-
ed were included in the routine examinations, but when the sera showed miarked
anti-complementary action, they were excluded from this study.

Altogether this study deals with 30,000 sera which were claseified in two main
groups according to anamnestic or clinical evidence pointing to the presence or
absence of syphilis. Included among the sera classed as syphilitic in this study
are those from cases in which at the time of the scrological examination there
was no information indicative of syphilis, but in which subsequent clinical exa-
minations showed the presence of this disease. '

4. Results

Table I shows the WaR. vesults obtained with cardiolipin antigen and with
¢rude antigen.

The 4,651 syphilitic sera were classified in different sub-groups. Either they
were examined with a view to the diagnosis of syphilis before specific treat-
ment had been instituted, or they were examined in the course of such treatment
or after its completion for the purpose of supervision during the following four
years. The sera from patients who had not received specific treatment during the

Table I
N of Identical Pesults Conflicting Results
T, 0 :
Sera from gera | Nr. of o/ N Nr. of Card. Crude
+ ; !
sera 0 ; sera antigen antigen
Untreated Syphilis 1579 1510 95.6 1347 - 163 69 6 63
Treated Syphilis. . 2226 2068 92.9 208 1160 158 42 116
Latent Syphilis .. 846 776 91.7 467 309 70 13 a7
Syphilis — ...... 4651 4354 93.6 2722 1632 297 - 61 236
Syphilis — .....- _ 25349 25114 §- 20.1 - 205 24909 235 39 196
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last four years before the examination, or had not presented clinical evidence of
syphilis during the same time, come under the heading of latent syphilis.

Among the patients with untreated syphilis, the WaR. results were concordant
with the two antigens in more than 959 of the cases, whereas there was a greater
number of conflicting results among the patients who had been treated and those
whose syphilis was latent. Among the cases of untreated §yphilis with conflicting
results, it was notably the cardiolipin antigen which failed. Even though among
the cases of latent and treated syphilis there were more positive results with
crude antigen than with cardiolipin antigen, the difference in favour of the former
was not so marked here.’ '

On the whole, among the 4,651 sera from persons known to be syphilitic there
were 4,354 or 93.69, giving concordant results. Of the remaining 297 sera, only
about one-fifth gave a posilive reaction with cardiolipin antigen while about
four-fifths did so with crude antigen.

There was no evidence, clinical or anamnestic, of syphilis connected with
25,349 sera. Of these, 235, or 0.9% gave conflicting results. Here again we find
the same state of affairs as with the syphilitic sera: the erude antigen gave the
greatest number of positive results. But this finding was still moré marked in
connexion with the sera unaccompanied by information indicative of syphilis, for
here more thanfour-fifths of the sera showing conflicting results gave a positive
reaction oaly to the crude antigen. :

Further, to form an opinion of the usefulness of the cardiolipin antigen, Table 11
was drafted so as to compare the results of the two different WaR. antigens and
of the two flocculation tests carried out on the current material of Gade’s Institute.

Table II

Nr. of Identical Results Conflicting Results

o T. 0

Sera from sera |Nrof[ o Nr. of| - Nr. of posilive tests
sera o + sera, 3 2 1

Untreated Syphilis .. 1579 1338 84.7 1215 123 241 [123 (93) 90 (45) 28

Treated Syphilis ... | 2226| 1574 70.7 654 920 652 [231 (199) 209 (88) 212 (9)

Latent Syphilis ....| 846] 641 75.8 381 257 205 | 93 (72) 67 (22) 45 2)

Syphilis + ... ... 4651 3353|764 2253 1300| 1098 |477 (364) 366 (155) 285 (11)

Syphilis 4+ ........ 25349| 24557| 96.8 47 24510) 792 [101 (81) 274 (105) 417 (11)

Number of positive results with cardislipin -antigeﬁ ig given in brackels.

Here too, it will be seen that concordance is best among the untreated cases of
syphilis, whereas among the treated cases there is a discrepancy of about 309,
and among the latent cases a discrepancy of about 259%,. On the whole, the results
were conflicting in 23.69 of the 4,651 syphilitic sera examined. When only one of
the tests failed, this- was so in less than one-fourth of such cases with the cardio=
lipin antigen. Less than half the number of the sera giving a positive result to
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- WaR. with cardiolipin antigen positive in 2,783 sera, i.c. in 59.8%,

» » .erude » » » 2,958 » 63.69, -
The Kahn standard test » - » . » 2532 ». 34.49,
The Meinicke clarification test » » 3,097 » 66.697

Among the 23,349 sera unaccompanied by any evidence of syphilis were 1,103
with no data concerning them. Here there may therefore have been some sera from
patients with a history of syphilis and from.others with definite clinical manifesta-
tions of this disease. In Table IV, in which the material without evidence of syphilis

Table 1V
. of Identical Results Conilicting Results
' Nr.o
Sera from sera | Nr. of Nr. of Positive Tests
Sera o + + sera |Card. Crude Kahn Meinicke

Varipus Diseases 14480 13916] 96.1 26 13890] 564 126 238 160 384
Control in Preg-

nancy  ...... 7010| 6893| 98.3 6 6887 117 13 68 20 58 °
Health Gerlificate | 2756] 2700 98.— 2 2698| 56 12 14 10 44
No notes ...... 1103| 1048 95.— 13 1035| 55 16 34 7 34
Syphilis — .... | 25349| 24557| 96.8 47 24510‘ 792 | 197 354 19 520

is classified in several sub-groups, it will be seen that among the above-men-
tioned sera there were 13 which gave concordant positive reactions to the four
tests. ' :

There were 14,480 sera accompanied by data concerning various diseases while
there was nothing known about any infection with syphilis. Among these sera
were 26 giving positive reactions to all the tests, while there were 564, or 3.9,
giving conflicting results. Among the same sera were 1,230 from patients with
diseases of the respiratory tract, mainly bronchitis, pncumonia and pulmonary
tuberculesis. Among these again were 26 giving a positive reaction to three tests,
38 giving a positive reaction to two tests, and 52 to one test. Thirly-six of these
sera gave a positive reaction to the cardiolipin antigen, whereas twice this num-
ber, 72, gave a positive reaction to the crude antigen. '

In connexion with recent legislation in Norway, 7,010 sera of pregnant women
were sent to the Institute for examination, and 2,756 sera were from healthy persons
willing to serve as blood donors or requiring health certificates, etc. Among these
sera were 8 giving a positive reaction to all four tests, 16 sera to three tests, 64
sera to two tests, and 93 to one test. Sixty-three of the sera gave a positive reac-
tion to the cardiolipin antigen. Most of them were presumably false positive reac-
tions, whereas in other cases there were doubts in the minds of the clinicians as
to the existence of syphilis also after the serological control examination. As
syphilis was not diagnosed in these cases, the corresponding sera were classed
among the non-syphilitic sera.
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two tests did so to the cardiolipin antigen, whereas most of the sera giving a posi-
tive reaction to only one test were regative to the cardiolipin antigen.

With regard to the sera from persons with no evidence of syphilis and giving a
positive result with three of the four tests, the result with the cardiolipin Aantigen
was positive in four-fifths of the sera. Of the 417 sera giving a positive result with
only one test, only 11 did so with the cardiolipin antigen. :

Table IIT shows how many positive results were obtained with the different
tests in the various groups of syphilis. The cases of untreated syphilis are classi-
fied in the various stages of the disease according to available information.

Table III
| Identical Results Conflicting Results
Sera from Nr. of itive
sera | Nr. of L | Nr.of Positive Tests

sera l Se14 | Card. Crude Kahn Meinicke
Congenital syphilis 94 52 52 42 24 38 15 13
Primary » 199 [ 127 59 68 72 31 53 26 54
Secondary » 222 | 221 221 1 1 1 1
Tertiary » 860 [ 760 | 724 36 | 100 64 - 83 26 83
Cerebral » 204 | 178 | 159 19 26 19 20 4 21
Untreated » 1579 | 1338 | 1215 123 241 | 138 195 72 172
Treated » 2226 | 1574 | 654 920 | 652 | 296 370 158 499
Latent » 846 | 641 | 384 257 | 205 | 96 140 49 173
Syphilis + ...... 4651 | 3553 | 2253 1300 | 1098 | 530 705 279 844

The Meinicke test gave the greatest number of positive reactions, and the
Kahn test the fewest of the four. The two WaR.s hold an intermediate position in
this respect, but with the crude antigen there were altcgether-705 positive reac-
tions among the cases with conflicting results as compared with 530 with the
cardiolipin antigen. If we study the disease stage by stage, we find that it is
only in cases of cerebral syphilis that the positive results with the cardiolipin
antigen are as numerous as with the crude antigen. But the number of conflicting
results under this heading is small.

In cases of secondary syphilis, the positive results were concordant in all but
one case in which no importance can be attached to the failure of the cardiolipin
antigen. The difference with regard to primary syphilis is noteworthy. Here WaR.
was positive in 25 cases with the crude antigen and negative with the cardiolipin
antigen, whereas the reverse was the case with only three sera, It may also be
noted that among the sera giving positive results with both WaR.s there were
several which gave a stronger reaction with the crude antlgen than with the car-
diolipin antigen.

Altogether, among the 4,651 sera from persons with ev1dence of syphilis the
results were as follows:
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the proper proportions of the three chemically pure components, cardiolipin,
lecithin and cholestercl, to elhyl alcohol. The sensitivily and the specificity of the
antigen depend not only on the quantitative relalionship of these three compo-
nents, but also on how the saline solution is added to the alcoholic solulion in the
preparation of the colloidal suspension.

At the present time various laboratories carry out the complement fixation
test according to widely different methods. This means that the results may be
most divergent, not only with regard to sensitivily, but also with regard to speci-
ficity. It would therefore be a great advance in the serolegy of syphilis if a standard
method could be agreed on and if the various laboratories were chliged to adopt
it. The increase of specificity achieved with the cardiolipin antigen seems at the
present time to justify the use of this antigen in the standard method till more
specific reagents are evolved.

It is therefore important to supply with sufficiently chemically pure substan-
ces the various laboratories in which different methods are emploved in a search
for the most convenient composition and preparation of the cardiolipin anligen
with a view to achieving the optimal level of sensitivily. When this cbjective
has been reached, the various methods should be compared in respect of their
specificity and sensitivity. For thisreason the World Health Organisation is to be
congratulated on having taken the initiative in calling a serological conference
a year or two hence. We have every reason to hope that such a conference will
previde a useful contribution to the solution of the problem: the use of recognized
standard procedures.

6. Conclusion

It is with regard to its specificity that the cardiolipin antigen first and fore-
most is of greal value and really constitutes a decisive advance in the serology
of syphilis. With the aid of the three chemically pure component parts of this
antigen 1t scems possible to arrive at a standard method which the various labo-
ratories must be obliged to adopt.
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‘Among the 25,349 sera from persons W1Lh0ut evidence of syphlhq there were
altogether the following:

WaR. with cardiolipin antigen posilive in 244, i.e. 19,

» » crude » » » 401 » 1.69
The Kahn test ‘ > 244 » 19
‘The Meinicke clarification lest » » 567 » 229

Among the pfegnant and healthy perszons were:

WaR. with cardiolipin antigen positive in 63, i.e. 0.6%

» '»  crude » » » 90 » 0.99
The Kahn standard test » » 38 w049
The Meinicke clarification test » » 100 » 1.19% -

9. Discussion

These comparative investigations, concerned with a material of 30,000 sera,
show that WaR. carried out with cardiolipin anligen revealed a sensitivity inferior
to-that of the Meinicke ¢larification test and that of WaR. carried out with a crude
antigen. But on the other hand, its sensitivity was considerably greater than
that of the Kahn standard test. This state of affairs was demonstrable not only
with regard to certain definite forms of syphilis, but also with regard to treated,
and latent syphilis. In particular it should be emphasized that, in early syphilis,
‘WaR., carried out with the crude antigen in a series of cases, not only reacted
earlier, but also more strongly than when this test was carried out with the car-
diolipin antigen. The same observation has recently been made in another Scan-
dinavian laboratory (Lundbiédck, 1949).

When, however, the specificity of the cardlolipin antigen is considered, the
evidence in favour of it is by contrast quite strong. Even though several réactions
which must be regarded as falsely positive were observed -in response to this
antigen also, their number was considerably smaller than was the case with either
the Meinicke test or WaR. carried out with the crude antigen. It is therefore first
and foremost by virtue of its specificity that the cardiolipin anligen is to be
recommended and 1s to be regarded as a definite advance in the serology of syphi-
lis,

It should be pointed out that in these investigations a comparison is made
with a definite WaR. technique between a definite ¢crude antigen cholesterolinized
ad maximum and a cardiolipin antigen of definite composition. The ¢crude antigen
was found to be very sensitive, but it seems to be so at the expense of its speci-
ficity to a certain extent. Attempts are therefore being made to improve the
specificity of this antigen by changing its cholesterol content. Conversely, it is
conceivable that the cardiolipin antigen may possibly be rendered mere sensitive
without impairing its specificity. The complete antigen is prepared by adding
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Round Table Discussion: Serology

I Remarks of Discussion Leaders
Dr. K. 0. Renkonen (Helsinki) Serology and Syphilis

There are many good reactions used mainly for the diagnosis of syphilis.
When comparing them, constanecy of the reaction, its sensitivity and specificity
must be taken into consideration.

Most of the commonly used reactions are fairly constant. IFor instance, the
Kahn test gives practically the same results in New York and Helsinki, if both
laboratories perform the tests with antigens which they themselves consider 1o be
good. A comparatively simple method with a simple antigen is easier to keep
constant than is a complicated one.

According to the general rule, increased sensitivity is frequently accompanied by
decreased specificity. That is the fact we have to keep in mind when selecting
our test for the mass examination of, for instance, pregnant women, especially
if the incidence of true syphilis is low among this group. Increased sensitivity
without a significant decrease in the specificity has been the purpose of almost all
improvements in the tests. We know, however, from many investigators that the
highest occurrence of discrepant results is to be found among the lues medicata
group. Vogelsang, for instances, gives the following figures:

. Positive results in per cent
Number of obtained with:
samples:

B.W. Kahn | Meinicke | Miiller

Lues non medicata 1,513 92.8 03.4. 94.4 93.0

Lues latens ...... 888 29.6 33.7 | 38.3 31.8
Lues medicata .... 2,150 48.7 54.1 60.3 54.4

The difference betwecen the results obtained with the most sensitive and those
obtained with the least sensilive tests was in the group lues non medicata 2.6%,
but in the group lues medicata 11.69%,.

Apparently a possible increase in the sensitivity of «idealy future tests can be
expected to be due to an increasing number of positive reactions from the group
of lues medicata, But do we need that, do we have much use for a test to which all
syphilitics react, however well they have been treated? Physicians ascribe
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frequently all the signs and symptoms of an illness to syphilis and treat the patient
accordingly even if only the most sensitive test is positive. That is certainly wrong.
We have use for a test to diagnose cases of active syphilitic infection, but the
commonly used tests, however, do this. We have use for a test indicating a possible
reactivation of temporarily latent infection. This is done either by titration of the
degree of reaction or by using a parallel and distinctly less sensitive test as we
have done for 20 years in Finland.

i

Even now it is extremely difficult to evaluate and interpret the significance of

a weak Kahn or VDRL reaction if the patient has received «adequates treatment,
Perhaps a weak Kahn reaction after bismuth and salvarsan treatment has a diffe-
rent significance from a similar reaction after penicillin treatment. With still
more sensitive tests a proper evaluation would be almost impossible. The clinical
analysis of the serological findings is most essential. We still have many unsolved
prablems with our present tests.

Dr. Alice Reyn (Copenhagen). The Specificity and Sensitivity of Cardiolipin-lecithin

Antigens with Special Reference to the Problem of Biologic False Positive Reactions

I think it is agreed that cardiolipin-lecithin antigens are generally more speci-
fic and more sensitive than mest of the older antigens that have been used for the
serodiagnosis of syphilis. However, both specificity and sensitivity depend on the
material examined. Non-specific reactions, even with the samec technique, are
found to a highly variable extent in different parts of the world, partly according
to thie frequency of diseases which can cause non-specific reactions, and as reported
Tecently, partly becduse of unknown factors (G u't he, 1949). The sensitivity of
the antigens depends in addition to the technique on the origin of the syphilitic
wera. ' T '

Lundback (1949) found that the Moerch-WR was significantly more sen-
siltve than the cardiolipin-WR in cases of primary lues, and this result has recently
been confirmed in our own laboratory (Henning Schmidt, 1950), and
also in Professor Vogelsang’s laboratory in Bergen, Norway.

If. the main purpose of a given serological examination is to diagnose fresh
cases as early as possible, then the Moerch-WR serves this purpose better than
the cardiolipin-WR, but the greater sensitivity is gained at the expense of an in-
creased number of non-specific reactions. If the incidence of fresh syphilis is
high and routine serological examinations not very commonly used, a sensitive
test like this at least as a screening procedure is of great value; but when the
Iresh cases are few and the routine use of serological examination in hospitals and
maternal clinics is great, the non-specific reactions will cause much trouble to
both doctors and patients. ' ‘ -

According to the Act of Pregnancy, which took effect on 1 October 1945, all
pregnant women in Denmark are entitled to free examination by their physician,
including serological examinations for syphilis, Among the first 30,000 pregnant
‘women examined, there were 49 syphilitics and in addition 64 with presumably
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biologic false reactions (Krag and R¢jel, 1947). As about 80,000 specimens
of this nature from pregnant women are examined yearly, one may expect about
150—200 false positive reactions among such people alone.

Furthermore, it was found by Wiingaard (1948) that the incidence of
false positive sero-reactions in specimens examined in the State Serum Institute
was about 0.24%;, i.e. 1,000 of the 400,000 yearly cxaminations. Most of these
reactions were weak and were found in patients suffering from diseases with a
known tendency to cause non-specific reactions, but about one fifth of them were
from pregnant women. These reactions may cause diagnostic difficulties and the
tesponsibility of the physician is great. -

On the other hand, the incidence of notified fresh cases is rapidly decreasing,
and this again means that the non-specific reactions will play a relatively greater
and greater role, and therefore the procedures by which we are able to distinguish
between true and false reactions grow more and more important. Ids oe and
Vogelsang (1950) recently have discussed this problem, pointing out the
difficulties in determining whether doubtful sero-reactions in pregnancy should
lead to treatment or not.

Speaking about the need for a specific and sensitive reaction, I shall here
‘point out that the Meinicke antigen, although only partially purified, has proved
in our hands to be nearly as sensitive, and in some instances more specific, as the
cardiolipin-lecithin antigen used in the «VDRL» slide test.

Since the purification of cardiolipin and lecithin was made possible by Dr.
Panghorn’s excellent work, one has more hope than before that some stan-
dardization of the serological reagents in syphilis might be possible and many
serologists already have turned their attention to.this matter. The chemical
problems of cardiolipin and lecithin are yet far from solved; I am here thinking of
the various attempts to replace cardiolipin and. lecithin made from beef heart by
similar substances made from other sources. ' '

Lipoids from cabbages, beets, carrots, soya beans, peas and wheat have for
instance been used to replace the cardiolipin and dipalmityl-lecithin (R osen-
b er g) and egg-lecithin to replace the lecithin from beef hearts. It is very remark-
able that Stevenson (1950) found that Kahn antigen made with soya bean
flour gave hypersensitive results when stored for four weeks.

In this connexion I will also mention the work done by Mlle Faure (1948
and 1949) who hydrogenized the unsaturated fatty acids and facilitated the pro-
duction of cardiolipin by omitting the many laborious distillations.

The properties of cardiolipin and cholesterol are fairly constant, but-there
seems 1o be most variation in the lecithin (Pangborn, Kahn and Der-
m o tt) from different batches. Furthermore, it seems that the ratio between
cardiolipin and lecithin in a successful production is not constant. Qur own expe-
riences with only 4 successful productions have shown that the cardiolipin-lecithin
Tatio in the output was about 1—7 in the first three, but only 1—20 in the last.

The main difference between the Jast production and the others was that the

12
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hearts in the last portion originated from younger animals than usual. This prob-
lem is not so important now when we have heard from Dr. P a n gborn about
the very easy production of egg lecithin, To come back to the problem of stan-
dardization I think that we must be clear to what degree standardization is
possible. The antigens here mentioned might in the future be synthesised or nearly
$0, but then we still have the sera, and they are very individual, indeed, as they
originate from animals and human beings. Serum is not a chemically well-defined
or constant substance. On the contrary, it is a relatively labile mixture of water,
salts, proteins, lipoids and many other substances.

It would then be necessary to have available standard sera which were sero-
logically as constant as possible. If stored deeply frozen most sera keep for many
months, but better results might perhaps be obtained if the antibodies were iso-
lated and dried in vacuo (Cannefax, 1949), (N.B. Heidelberger and
Dilapi, 1949) — or perhaps preserved with merthiolatc. The work done by
Nelson and collaborators (1948—1949) and later confirmed by Magnus-
son and Thompson (1949) on the spirochaetal immobilization lest has
shown that it may not be long until we are able to cultivate the Treponema palli-
dum, and that the reagents which are thought to combine with the cardiolipin-

“lecithin antigen in either complement-fixation tests or flocculation tests are not
identical with the immobilizing antibodies.

Even if we were able to cultivate spirochaetes and thus preparc our antigens.
from syphilitic organisms, we should still have no guarantee that false positive
reactions would be eliminated. At present, the Nelson testis the most speeific
test, but unfortunately it cannot be used on a large scale, especially in smaller
laboratories.

It will therefore be necessary to continue to use various extracts, but during
the past ten years, we fortunately have seen the advent of the cardiolipin-lecithin~
antigens and the discovery by Neurath and Volkin of the significance
of serum-lecithin as an important factor in disclosing biologic false positive sero-
reactions. Neurath and Volkin attacked the problem systematically by
fractionating sera and one of their most interesting findings was that weakly
positive sera from fresh cases of syphilis were of the biologic false type. Neu-
rath ascribes this either to the presence of syphilitic antibodies of altered
serologic specificity or to the presence of antibodies of the genuinely biologic false
positive type. )

The Neurath test is believed to depend on the inhibiting or competing effect of
serum-lecithin in relation to, for instance, a cardiolipin-lecithin antigen. In mixtu-
res of euglobulin fractions of syphilitic and false positive sera inhibition is exclu—
sively directed to the latter,

Some cross-reactions found by several investigators [Knott et al. (1943);
Dulaney and Packer (1947)] in patients suffering from lymphogranu-
loma venereum and fresh syphilis may to some extent be explained by the forma-
tion of less differentiated antibodies. Furthermore, we have the finding that the
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cardiolipin-lecithin antigen used in the complement-fixation reaction is relatively
less sensitive in sera from fresh cases of syphilis than from older ones — suggesting
a resemblance between the non-specific antibodies and the «resh made» specific
antibodies. '

Another fact worthy of mention is that the reaction with dygranum control»
(Squibb) antigen is generally only found in sera from fresh cases of syphilis.

I may here mention that I have found (not yet published) a high incidence
of positive sero-reactions (especially complement-fixation) with both syphilitic
antigens and with Lygranum-antigen in primary atypical ‘pneumonia, the cardic-
lipin-lecithin antigen here forming an exception.

In this connexion there are at least two points of special interest: 1) the findings
by Brown (1948) that a decreasing lecithin-cardiolipin ratio enhanced the
prozone phenomenon #nd (2) the discovery by Ahrens and Kunkel (1949)
that lecithin in serum acts as a stabilizer, so that when the ratio between the
phosphor lipoids and the total lipoids is = 0.29, the lipoids will form a suspension
of very small drops, and the serum will appear as a clear translucent liquid, but
when the ratio is below (.29 the serum will appear more or less turbid. The some-
what obscure findings by K a hn of reactions which he calls the «universal» sero-
logical type may also be explained by the aid of these lipoid-chemical examina-
tions. ‘

Many investigators have dealt with problems touching the facts mentioned.
Malmgren (1946) found that false positive sera were more liable to react with
cholesterinated WR-antigen than specific sera, and that absorption with Kahn-
antigen did not remove the antibodies from the false positive sera. Penttinen
(1946) found that an increased cholesterol percentage gave more false positive
among non-syphilitic pregnant women. Hecht (1947) found by extracting
placental, decidual and foetal tissues, beef-hearts or bile, a water-soluble anti-
genic substance which reacted positively with presumably false positive sera and
negatively with syphilitic sera; furthermore, Widelo ck et al. (1950) isolated
by prolonged extraction an acetone-soluble antigen from beef-heart powder,
which reacted strongly with false positive sera, but not at all or only slightly with
specific sera; this was most striking in a series of sera from a pregnant woman.
Wideloeck et al. were inspired by Mackie and Anderson’s studies
in 1937, who found that both normal and syphilitic sera reacted with an acetone-
soluble part of beef-heart antigen, and that the reaction often was of a bi-zonal
character indicating that more than oie substance was active.

Sievers (1947) observed that at least some of the biolegic false positive
complement-fixation-reactions in sera from patients with'liver diseases, malaria
and primary atypical pneumonia are due to inereased anti-complementary power,
This effect was in some cases only revealed by making a serum-control of double
strength or by making a complement-titration in the presence of serum. I may
mention here that I have observed something similar with sera from patients
suffering from mononucleosis (not published). ' '

12 a
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In connection with this, it is interesting that Marner (1948) found the
thymol-reaction positive in more than 50% of 34 patients with mononucleosis,
the thymol-reaction being regularly positive in acute and chronic hepatitis. Other
investigators (Cohen and Thompson, 1947), consider, on the basis of
electrophoretic examinations, that a positive thymol-reaction might be due to
abnormalities associated with the globulins. It is also important to recollect the
findings of D avis and his collaborators (1944) which were supported by elec-
trophoretic and serological studies. They found a fraction of gamma globulin
in both syphilitic and normal sera, which was highly anti-complementary, and
this anti-complementary effect could be counteracted by heating or by the addi-
tion of small amounts of beta globulin or albumin. The recent finding by Rein
and Kostant (1950) of a very high percentage of anti-complementary sera in
patients suffering from lupus erythematosus is interesting, as this disease is known
to cause biolegic false reactions.

At the risk of going too far in my attempt to collate the various experiences
collected by different investigators, I shall mention that Ensbruner and
Wendlberger (1933) found non-specific complement-fixation reactions
and some anti-complementary tendency in sera from patients suffering from
different allergic conditions such as salvarsan-dermatitis and mercury-derma-
titis. They demonstrated a correlation between a fall in the number of the white
blood cells and the degree of complement-fixation reaction by stimulating so
called «<hamoklastische Krises in the hypersensitive patients. This finding brings
up the much debated theory of Abraham White in which he claims that
antibodies are formed in the lymph-nodes and that they are released from the
lymphocytes when the latter are destroyed. I shall later briefly refer to this and
to the term »anamnestic reactionn.

MaltheJacobsen (1949) tried by means of different serological and
biological methods, including complement-fixation, to demonstrate antibodies
in rabbits, guinea-pigs and human-beings treated with sulfa-drugs, and succeeded
by causing anaphylactic reactions in guinea-pigs injected Intravenously with
sulfa-drugs. As an additional result he found some doubtful positive complement -
fixation reactions and a strikingly high percentage of anti-complementary sera
in rabbits dmmunizeds with pure sulfa-drugs.

Dougherty, Chase and White (1945) have thrown a new light on
the old term «anamnestic reaction» by reporting the great response to a single
injection o7 adrenal cortical extract or pituitary adrenotrophic hormone. Rabbits
were immunized by repeated injections of red sheep cells for nine weeks; after a
rest of three months the rabbit sera were reacting negatively, when tested for
hemolytic power. The rabbits now received 5 ml of an oily solution of adrenal
cortical steroids and were bled after 3, 9 and 25 hours; after 9 hours the anthors
observed an increase in titre to about the same level as the titre obtained at the
end of the initial immunization period The authors” explanation is the release
of antibodies from the lymphocytes. I dare to suggest, partly in order to stimu-

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8



Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 .
CIA-RDP80-00926A004800050026-8

181

late discussion, that at least some of the biologic false reactions may be due to
processes resembling this. )

I have just mentioned that Ensbrunner and Wendlberger (1933)
found a correlation between the non-specific complement-fixation reactions in
allergic patients injected with salvarsan and a decrease in the number of leuco-
cytes without any differentiation between the different sorts of white cells. Rott-
mann and Teichmann (1950) have recently tried to explain the many
positive sero-reactions found in Hamburg (Fihner) 1949, during the last
world war on the basis of an increasing destruction of lymphocytes due to starva-
tion. It is in favour of this theory that a great number of different conditions,
especially infectious diseases, are reported as a cause of biologic false reactions;
in many of them we find an increased destruction of white blood cells, especially in
mononucleosis and presumable lymphogranuloma venercum too.

The high percentage of biologic false positive reactions found in primary
atypical pneumonia may also be due to an increased destruction of white blood
cells. :

This theory does not explain all the known causes of false positives; in malaria
and leprosy it seems more natural to explain the reactions on the basis of a destruc-
tion of erythrocytes thus liberating lipoids and also on lipoids originating from
the leprosy-bacilli.

Time does not allow me to discuss in detail the interesting problems concern-
ing the effect of di-valent cations on antigens and antibodies (Pierce and
Breazeale 1942, Maltaner and d’Almeida 1949, Rein and
Kostant 1949) and the very remarkable observation that only the so-called
«nivalent» syphilitic antibodies may pass through the intact placenta. (R ein
Weiner and Speiser — unpublished, Nergaard 1950, unpublished)

Summary

The following points are suggested as a basis for further discussion:

1. The significance in the difference of sensitivity between cardiolipin-lecithin-
antigens in fresh and old cases of syphilis, and in this connexion, the greater
sensitivity of the Moerch-WR in fresh cases.

2. The advantage of the greater specificity of cardiolipinantigens In syphilitic

tests, especially of pregnant women.

The standardization of cardiolipin-lecithinantigens.

4. The use of phosphor-lipoids from vegctable sources as antigens in syphilitic
ser¢-reactions; and the probable wvariation of the phospholipoid-antigens
according to the source of the vegetables, and the different methods of
production. The effect of race, sex age and nutrition of animals from which
the hearts for the antigenpreparation are obtained.

&
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9. The findings of Neurath and collaborators that serum-lecithin is an important
factor in disclosing biologic false positive reactions, thus apparently forming

a link between the significance of the cardiolipin-lecithin ratio for specificity

and the sensitivity of the various reactions, and at the same time, empha-

sizing the importance of the stability of serum-lipoids. The similarity between
false positive reactions and fresh specific reactions should be remembered.

6. A more or less hidden anti-complementary quality of sera responsible for at
least some false positives,

7. The so-called ¢anamnestic reaction» in relation to some of the false p051t1ve
reactions, and

8. The effect of di-valent cations on antigens and antibodies, and

9. The different behaviour of the so-called uni- and di-valent antibodies by
passages through the intact maternal placenta.

It is very apparent that serological work is becoming more and more chemlcal
or physico-chemical. This is only an evolutionary step, which implies that various
investigators must be & jour in several different fields, which requirement is, [
feel, very difficult to fulfil,
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Dr. Eero Uroma (Helsinki), Sitolipin Antigens in the Serodiagnosis of Syphilis

Many different antigens have been used and are used in the serodiagnosis of
syphilis, and the same is the case with the various serological reactions which
have been used and developed over the past decades. The reason for this com-
plexity in respect to antigens and reactions is that we have thus far been unable to
develop a serological reaction which would yield absolutely certain results, which
circumstance is due chiefly to the fact that it has not been possible to develop
an antigen specific to syphilis. All antigens and reactions presently used in diffe-
rent parts of the world defend their place well and we cannot state that any one
is definitely better than the other. With present antigens and reactions we obtain
in the Scandinavian countries (where no spirochetal disease other than syphilis
occurs) relatively satisfactory results, whereas in tropical countries sero-diagnosis
often meets with great difficulties.

The most frequently used antigens throughout the world are alcohol extracts
obtained from different organs, of which the best have proved to be cow heart
extracts, the preparation of which on a large scale is not particularly difficult,
albeit a rather laborious and time-consuming procedure. In addition to the men-
tioned antigens of animal origin, attempts have been made to isolate from plants
substances with antigenic qualities as regards syphilis. Experiments with plant
substances yielded no mentionable results until last year, when it was found that
satisfactory alcohol extracts could be obtained from soya bean. In the beginning
these antigens were unstable and destroyed and became useless in a few days.
In later research this drawback has with all probability been eliminated, and the
extracts have thus attained a practical value. |

Dazspite the fact that antigens presently in use wyield relatively specific reac-
tions, they are chemically impure; L.e. the amount of inactive substances is rather
large as compared with the amount of active substances. It may be that the im-
purities mentioned cause the so-called non-specific reaction and that by deve-
lopment of an antigen containing only one active substance we might be able to
obtain more specific Teactions than earlier, which in turn may bring us to the
solution of the rather difficult problem of exact standardization of the syphilis
reaction by either chemical or physical means, which at present is impossible,

In order to solve these problems, Panghorn embarked on a lengthy and
difficult task: to purify the heart alcohol extract and to isolate the pure active
substance. The result of her work was the so-called cardiolipin, a glycerophosphate
containing approximately 49, phosphorus. However, cardiolipin has not com-
pletely met the hopes attached to it, because despite its purity it has not proved
to be entirely specific as regards syphilis. Nor is standardization of eardiolipin
antigen possible by either chemical or physical means. Also In this case serolo-
gical methods must be resorted to chiefly because of the lecithin used in addition
to the cardiolipin.

At the end of last year at the State Serum Institute we isolated from wheat
embryos a substance which greatly resembled cardiolipin chemically and with app-
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roximately similar biological properties. We have named this substance sitolipin.
Sitolipin is a practically colourless substance, containing 4% phosphorus as
does cardiolipin, and a very small quantity of nitrogen, which latter is in all
probability due to some minor impurity. Although sitolipin differs somewbat
chemically from cardiolipin, it forms salts with certain metallic compounds in
the same manner as the latter, for example, with cadmium chloride, being then
insoluble in alcohol but soluble in chloroform. Sitolipin is a stable substance: it
endures temperatures of 60°C in alcohol solution for long periods without be-
coming oxidised, but on the other hand, it is oxidised relatively easily when dry,
then changing its colour to orange and losing practically all of its antigenic quali-
ties. As an alcohol solution, sitolipin can be kept at room temperature for months
without any mentionable changes and it is thus easy to store.

The preparation of sitolipin, although much the same as the preparation of
cardiolipin, is relatively simple on a large scale, particularly because the raw
material can be obtained directly from a wheat mill in the shape of flour and thus
requires no preliminary treatment, being as such suitable for extraction. As a
rule, the wheat embryo flour should preferably be as fresh as possible and in no
case older than three days. The basic extraction of sitolipin requires relatively less
solvent than is the case with heart muscle, as the material is considerably drier
and solvent is therefore not required for drying the raw material. The wheat em-
bryo flour, which is a kind of mill waste, is very cheap as compared with the price
of cow hearts, and we do not take it into consideration at all when preparing sito-
lipin because it forms only a small proportion of the total preparation cost of
sitolipin.

The amount of sitolipin in one kilogram of wheat embryo flour is relatively
great when it is considered that a quantity of antigen sufficient for 250,000
300,000 tube tests can be obtained from it. The amount of sitolipin required for
the antigen is very small, about 0.03 per cent. Similar to cardiolipin, sitolipin is
nol ready for use without addition of cholesterol and lecithin, When using sito-
lipin in the VDRL test we reiceive the same type of reaction as with cardiolipin
although the silken swirl which appears is slightly coarser and more granular.
Sitolipin antigen can be used for both VDRL tube and slide tests and it is also
useful in cerebrospinal fluid examinations. .

The sensitivity of sitolipin antigen can be fixed at desired level by altering
the proportions between sitolipin, cholesterol and lecithin. However, in prepara-
tion of sitolipin antigen we have kept the quantities of cholesterol and sitolipin
constant and have varied only the amount of lecithin, We have prepared the
lecithin from egg yolk in accordamce with Pangborn’s method and have in this
manner obtained a usable product without great cost. In considering the expenses
incurred in the preparation of sitolipin and lecithin we have found that our anti-
gen, even when prepared on a laboratory scale, is one hundred times cheaper
than the cardiolipin antigen sold on the market.

For the time being, we have used sitolipin antigen on a large scale only as a
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VDRL tube test and have compared the results in part of the cases with the
Kahn reaction and the VDRL tube tests obtained with cardlohpm and, in part
of the cases, with the Wassermann and Kahn reactions.

The following results were obtained in the former part of cases: 78 positive
cases with all reactions; sitolipin and cardiolipin positive, but Kahn negative, in
13 cases; sitolipin and Kahn positive, but cardiolipin negative, in one case; car-
diolipin and Kahn positive, but sitolipin negative, in one case; solely sitolipin
positive, in 7 cases; sole’y cardiolipin positive, in 3 cases; and solely Kahn posi-
tive, in 4 cases.

The results in the latter part of cases are given in Table I.

Table I

WaR | CholLWeR | Kahn | Sitol | Mo of
cases.

+ + + + 86
- + 4+ + 120
— — + —+ 87
- — - + 20
_ _ + _ 5
- _ _ _ 2,553
2,841

All positive cases in Table I either suffered or had suffered from syphil's,
except the solely Kahn positive cases, among which there were two in whom
syphilis could not be demonstrated and in whom nothing suggesting syphilis
was obtained by anamnesis.

The raw material of sitolipin, wheat embryo flour, is much more homogenous
than heart muscle, it keeps better and is easier to handle, all of which qualities
must be counted to the credit of preparation of sitolipin, and also facilitate its
preparation in large quantities. To some extent the preparation of sitolipin is
simpler and the amounts of solvents used are smaller. In our opinion, sitolipin
fully corresponds to cardiolipin as an antigen by VDRL tube test, however, being
no better, and it yields practically the same results. Sitolipin must be considered
as having the same drawbacks as cardiolipin: for use as an antigen it requires
supplement of lecithin, which means that the antigen cannot be standardized by
other than serological means.

As an antigen, cardiolipin has proved capable of being used in more sensitized
form than the other antigens in general use in syphilis diagnostics, without the
non-specificity of its positive reactions belng greater than that of other senbltlve
reactions presently in use.

We have observed in using sitolipih as a syphilis antigen, that it generally
yields positive results in all cases where the WaR and Kahn reactions are positive
and, in addition, in a number of cases where the WaR and Kahn reactions have
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been negative. To what extent are the latter positive results specific or non-
specific? This question we have endeavoured to answer by studying a series of
samples obtained from maternity health centres and group examinations con-
ducted in different parts of the country, chiefly among industrial workers.

We have performed the VDRL tube test using sitolipin and have compared
the Tesults with those obtained using the Kahn reaction. It deserves to be men-
tioned that the sensitivity of the Kahn reaction used by us has been compared.
with the Kahn reaction used at the Venereal Disease Research Laboratory at the
Marine Hospital in New York, and that they proved to be almost equal in this
respect.

In this manner we have studied a total of 2,338 samples, of which 2,270 were
negative and 68 positive. The positive cases are distributed as follows: Kahn and
sitolipin positive, 45 cases; Kahn negative but sitolipin positive, 21 cases; Kahn
positive but sitolipin negative, 2 cases.

Table II
Kahn Sifolipin Number of Reactions
- — 2,270
+ + 45
- + 21
+ — 2
Total 2,338

The cases differing from one another serologically can be divided on the basis.
of information obtained from the patients, as follows: in 4 cases no answer was
received, in 9 cases the patient suffered or had suffered from syphilis, in 4 cases
syphilis was probable on the basis of history and physical examination, and 4
cases were such in which neither history nor physical examination indicated
syphilis. Nothing indicating syphilis could be found in the two cases in which the
Kahn reaction alone was positive. .

If we consider all cases specific in which both the Kahn and the sitolipin reac-
tions were positive or in which anamnesis and status indicated gyphilis, there are
at the most 4 non-specific sitolipin reactions in the series, or 1.8 per thousand,
whereas the number of possible cases of syphilis cbtained by the sitolipin reaction
alone exceeded by 11 those obtained by the Kahn reaction, or by 8 per thousand.

The extent to which the mentioned solely sitolipin posilive results are of any
significance in the treatment of syphilis is difficult to state at this moment, but
it is possible that in the mentioned cases relapses might occur and that therefore
observation of the patient is advisable, although syphilis treatment may not
be necessary. :
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Dr, M. Tuomioja (Helsinki): Sitolipin Complement-Fixation Tests

We have used sitolipin as an antigen in complement-fixation tests performed
with sera and have compared the results with those obtained in complement-
fixation tests performed with the common Wassermann antigen and cholestero-
lized Wassermann antigen, as well as with the Kahn test. The sitolipin comple-
ment-fixation (SCF) is performed in the same manner as the Wassermann tests,
except that a dilution of sitolipin similar to the sitolipin dilution used in tube
flocculation tests is used as the antigen.

The number of samples which were taken at random from routine investigation
cases was 1,318. In 1,126 cases all the tests were negative; 192 cases were Kahn
positive. In 119 cases the sitolipin complement-fixation test was positive; in 89
cases the cholesterolized Wassermann test was posilive and in 62 cases the old
‘Wassermann test was positive,

Table 1

WR Chol. WR SCF Kahn

+ T + + 62
— + + + 25
- o+ - + 2
— — 4 + 32
- — — -+ 71
_ — — — 1,126
62 39 119 192 1,318

The above demonstrates that the sensitivity of the sitolipin complement.-
fixation test is somewhat greater than that of the cholesterolized Wassermann per-
- formed with the same technique.

IT Discussion

Q: If field teams could use only one serologic test for syphilis, which one would be
the best for them fo use?

Dr. Vogelsang: It would be a mistake to use only one serologic test,
since there are few situations indeed where a confirmatory procedure is not feasible.
Perhaps if only one test could be used it should be the Meinicke clarification test,
because it is sensitive and reasonably specific.

Dr. Urom a: Would you recommend this test for areas where malaria is
prevalent?

Dr. Rein: It seems to me that many factors would have to be taken into
account. A great deal depends on what the test is expected to accomplish. The
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ideal test would certainly be sensitive, specific and easy to perform. I think the
increased specificity of cardiolipin would make it especially waluable in areas
where malaria is a problem.

Dr. Renkonen: So many factors have to be considered that there can
hardly be any one single answer to this question.

Q: Are cardiolipin anfigens better in flocculalion tests or in complement-fixation
tests? Sitolipin antigens?

Dr. R ein: Cardiolipin can be adapted to either flocculation procedures or 1o
complement-fixation tests, provided only that the serologist works out the opti-
mal cardiolipin/lecithin/cholesterol ratio for the particular procedure. Within
the past few years most author-serologists have been able to adapt cardiolipin to the
test they have devised.

Dr. Uroma: We have used sitolipin mostly in f]occulation"tests, although
complement-fixation procedures are readily adaptable to its use and the results
have been equally satisfactory.

Q: Is pregnancy the cause of biologic false positive fests for syphilis? _

Dr. Vogelsang: I don’t know whether pregnancy causes false positive
tests, but in pregnaney as in other conditions false positive reactions occur. When
they do, they are particularly troublesome, because the physician frequently
cannot defer treatment long enough to ascertain whether the positive result
represents syphilis or some other condition.

Dr. Penttinen: Our studies have shown no evidence that pregnancy
per se causes false positive reactions. Dr. Vo gelsan g's material seems to me
to confirm this, for the percentages of conflicting results (which may at times
suggest false positives) were lower in the pregnant women than among those
tested prior to marriage.

Dr. Rein: Dr. Kline and I studied a large series of hospitalized patients
in Cleveland. Among 20,000 or more sera from pregnant women the occurrence of
positive reactions was no higher than in a comparable group of non-pregnant
WoInen. :

Sera from pregnant women have been used in national serologic surveys in
the United States and there has been no indication that false positive reactions
oceur. I should think that when a false positive occurs in a pregnant woman
that it is due to a complication of the pregnancy rather than to the pregnancy
itself.

Dr. Reyn: It has been our experience that when a positive reaction is first
observed during pregnancy this reaction will remain positive long after the preg-
nancy.
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Dr. K rag: We have observed one interesting case in which there seemed no
other cause for the positive reaction. This was a woman who during each of two
pregnancies had a single strongly positive test that spontaneously became negative
after the child was born. Both children are known to be non-syphilitie.

Q: Are cardiolipin antigens more specific than other antigens?

Dr. Reyn: There are many studies that suggest that cardiolipin antigens
are more specific. There may, perhaps, be one exception, and that is the Meinicke
antigen. We are studying this now.

Q: In cases in which cardiolipin tests are posilive and other tests negative, does this not
most often represent syphilis that has been treated?

Dr Rein: Dr. Reyn mentioned earlier that in the earliest stages of syphi-
lis, the Moerch test becomes positive before cardiolipin tests. This, it seems to
me, confirms other studies — by Neurath, Kahn and Nelson — which
show that the first antibody to be developed is a non-specific one, that does not
inhibit euglobulin, that does not immobilize spirochetes. Later true antibody
develops. This may be additional evidence that cardiolipin is more specific. The
reason why cardiolipin is more sensitive in treated cases of syphilis is because it
is more specific and will detect minute traces of specific antibody longer than
other tests. Thus, by virtue of being more specific and more sensitive, cardiolipin
tests become positive somewhat later than ordinary antigens and remain positive
longer following treatment.

Dr. Renk onen: How escential is it to have a test that will detect a treated
case?

Dr. Rein: It is not too important, of course. But there are cases of active
syphilis with positive reactions to cardiolipin and negative reactions to other
antigens. Tt depends upon what we expect of a serologic test. If its purpose is to
detect all serologic reactors, the test must be very sensitive.

Dr. Renkomnen: Of course persistent reactors and persistent infection are
two different things. I think that by keeping our tests too sensitive we encourage
physicians to treat patients who do not have syphilis or to tread syphilitics who
are not in head of treatment.

Dr. R ein: This may happen occasionally. Nevertheless, a positive test does
not necessarily mean syphilis; it means simply that the serum is from a positive -
reactor. Whether the patient should or should not receive treatment should be
left to the judgement of the clinician rather than to-the serologist. It would be
better to educate physicians to the proper interpretation of ‘serologic tests than to
lower the sensitivity to meet their present understanding of the tests.
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Dr. Renk o nen: One wonders, however; about the importance of detecting
weakly positive reactors.

Dr. R ein: I think it is highly important. Dr. Rosahn has made a carciul
autopsy study of patients with histories of syphilis. Approximately one half of
these persons had positive serologic tests at the time of their death whereas the
others were seronegative. Yet there was no more evidence of pathologic changes
in the seropositive group than in the seronegative group.

A second point — patients who remain seropositive (after treatment for early
syphilis) are in more danger than those whose tests become and remain negative.
This was shown recently in a report from Dr. Sham berg from Philadelphia.

There are three kinds of cure in syphilis: clinical, serologic and biologic. It is
the last of these that is important. In early syphilis, clinical cure can be accom-
plished readily with penicillin, but this by no means guarantees biologic cure.
Serologic cure may, provided we use sensitive tests and these tests not only be-
come but remain negative.

Dr. Revyn: There is of course the problem of the patients whose serum has
remained negative for years with older techniques and who appears to «become»
seropositive because a more sensitive test is introduced. These patients must be
carefully examined, and the question of further therapy decided on clinical rather
than serological grounds. -

Q: Why does not the thermolabile inhibitor interfere with the Meinicke fest, in which
the serum is not inactivated by heaf?

Dr. Rein: The inhibitor (fraction C prime 1) can be removed chemically as
well as by heat. In the Meinicke test it is the high salt content that removes it.

Dr. Reyn: In our laboratory we have found the Meinicke test to be more
sensitive with heat inactivated serum, so perhaps the inhibiting substance does
interfere with the fest to some degree at least.

Q: Has sitolipin been used in testing sera from patients with atypical pneumonia,
leprosy, infectious mononucleosis and other conditions known to cause false
nositive reactions?

Dr. Urom a: We are not prepared to report 61:_1 this matter as yet. We require
more tests to be sure. \

Q: 1f parallel quantitative tests are performed with cardiolipin and sitolipin antigens,
which gives the higher titer?

Dr. Ur oma: We have made parallel studies of this kind. The titer will be
about the same. Comparisons with the Kahn test were presented earlier.

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926 A004800050026-8




Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8

192

Q: What is the value of so-called «screen tests»?

Dr. Krag: We have already touched on this subject in the discussions of reac—
tions that should be used by field teams. In considering screen tests, we must
first understand clearly what the purpose of the procedure is to be. If it is pro-
posed to find as rapidly as possible as many infectious cases as possible and if a
certain amount of unnecessary therapy is of secondary importance, a .very sen-
sitive screen test may be used. On the other hand, it may be desirable to have as
specific a test as possible. The choice may depend upon the conditions under which
the work is being done. Another consideration in deciding for or against screen,
tests would be the facilities that are available to check positive screen reactors
and the ease with which this can be done.

I might mention the experience of a WHO team in Northern India. Here a
double screening procedure (with VDRL slide and Meinicke tests) has been used
in over 10,000 cases, The results of these were in agreement in a high proportion
of the patients tested. In most areas there were a slightly higher number of positive
Meinicke tests than VDRI, but the difference was a small one. In one area, where
a certain number of leprosy cases were found, the VDRL test was more frequently
positive than the Meinicke.

Dr. Rein: This again raises the issue of the sensitive test. We are seeing an
interesting phenomenon in America that bears on the question. Some patients will
not be convinced that their serologic test is negative until they have been accepted
as a donor by the Red Cross blood bank (where very sensitive screening tests are
used). Hence it is important that sensitive tests be used in institutions where the
physicians are competent to interpret them properly.

Another reason for the sensitive test is in the case of prostitutes, who frequ-
ently can be detained only long enough to have one blood test. Still another situa-
tion is in prospective blood donors. I have seen two cases of transfusion syphilis
developing in recipients of transfusions from donors whose chancre did not appear
until after the donation of blood. I believe the answer lies in the use of cardiolipin
antigen that has been adjusted to a high degree of sensitivity.

Q: What is the present status of verification fests?

Dr. Penttinen: None of the so-called verification tests is entirely satis-
factory. I believe the euglobulin inhibition procedure of Neurath is the best. We
have tried the verification tests proposed by Kahn and can report that these have
not been helpful.

Dr. Rein: We too have had no success with the Kahn «verification» tests.
Lagree with Dr. Penttinen that the Neurath technique is the best available.
In our laboratory this has given 95 per cent correct results. At the present time
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the treponema immobilizing test of Nelson is being watched with great interest.
This test, of course, is not one for the serologist, but rather for the bacteriologist.
to perform. It is none too practicable for most laboratories.

Dr. K1 a g: We have tried to calculate whether it might be feasible to use the
Nelson test at the State Serum Institute in Copenhagen. If we assume 1,500
samples per day and that 10 per cent of these are positive, this gives 150 positive
sera per day. Most of these are treatment controls, but there are perhaps 10 sera
per day in which the diagnosis depends largely on the outcome of the serologic.
tests. These should be rechecked by repeating the conventional tests, but if still
positive, the Nelson test might be helpful. If the test were done twice a week it
might be feasible in large central laboratories.

Q: Can cardiolipin be adapted to a test in which serum inactivation is not required?‘

Dr. Vogelsang: Yes, this is theoretically possible. Sera for complement-
fixation tests must always be inactivated, but flocculation tests may be performed
on non-inactivated specimens and here cardiolipin can be used.

Q: How frequently are darkfield-positive chancres associated with negative serologic
tests?

Dr. R ein: The association is not at all infrequent. There is even an interest-
ing group of patients who have developed a biologic false positive reaction during
the incubation period of syphilis, which tends toward seronegativity only to revert.
to strong seropositivity as the syphilitic infection develops.

It is also possible for a person whose blood test remains positive following
treatment (for early syphilis) to be reinfected (or superinfected, if one prefers).

Q: Does the serum of non-syphilitic persons ever conlain reagin?

Dr. R ey n: There are a few such persons, but they are not responsible for
many of the false positive reactions that occur.

Dr. Rein: I believe that many persons have a very minute quantity of reagin
in their blood. The more of this natural reagin a person has, the more readily
will he develop a biologic false positive under a variety of stimuli. It is possible:
to detect the «eady reactorss by means of the Neurath technique.

Dr. R e yn: This suggests also the question of the anamnestic reaction. We
see positive serologic tests developing in 40 per cent of our blood donors. The
giving of blood actually is a good «provocative» procedure.

Dr. Renkonen: We avoid this difficulty by not having such extremely
sensitive tests!
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Q: When merthiolate is added fo sera non-specific reactions are more likely to dis-
appear than are specific reactions. What test was used lo defermine this?

Dr. Rein: We have studied only a few cases and the data have not been
published, but this effect was observed in each of six tests — Kline, Mazzini, Rein-
Bossack cardiolipin, VDRL cardiolipin, cardiolipin complement-fixation and
Kolmer complement-fixation. A similar effect has been reported following storage
of serum in the refrigerator, although we have seldom observed the latter, Perhaps
there are a few sera in which the reacting substance is unusually labile.

Dr. R e y n: We have compared the titers of 10 strongly positive biologic false
Ppositive sera that were divided into two parts, with half stored in the ice box and
the other half frozen. There was no difference.

Dr. Krag: Some years ago, we tested the effect of drying the sera on reac-
tivity. We found that syphilitic sera kept well when dessicated, but that the
reactivily of false positive sera was not retained quite as well,

Q: What ratios of lecithin and cholesterol are best with sitolipin?

Dr. Ur o m a: We have used an antigen with 0.039 sitolipin, 0. 9% cholesterol
and 0.20—0.409, lecithin. :

Q: Is there any influence of the antecedent diet on the composition of cardiolipin
obtained from beef heart? '

Dr. Pangborn: We have no precise data on this, but only a series of im-
pressions from people working in different parts of the country. Our own cardiolipin
has been quite constant, but there is some indication that the yield varies with
the nutritional status of the cattle. This information is difficult to obtain because
seldom can we determine accurately the diet of the cattle whose hearts are used.

Q: What steps might be taken toward internalional standardization of cardiolipin?

Dr. Pangborn: Thatis a broad question, but an important one. One of the
most useful things that could be done here would be to have an expression of
opinion as to what needs to be done, what would be acceptable, and how it could be
managed. - '

There are several things that could be done:

1. Reference standards for both cardiolipin and lecithin might be made avail-
able through WHO, preferably in such a way that materials pro d_ucéd in all coun-
tries could be checked against the standard.

2. Agreement should be reached as to the most practical way of setting up the
tests. This should be done on the basis of a constant antigen formula and refusal to
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accept preparations that fail to measure up to this formula. It is not reasonable
to compare one antigen used in 0.39 dilution with one used in 0.25%, dilution.

How many centres should there be for testing preparations? Where should
they be located? How many serologic tests should be used in comparing new prepa-
rations with the standard? These all are controversial issues.

The main difficulty is not with the substances themselves, but with the multi-
ciplicity of tests in which they are used. Werc there only 3—4 tests, standardiza-
tion would be much simpler.

Dr. Krag: The question of cardiolipin slandardization will be discussed at
the next meeting of the WHO Subcommittee on Serology and we look forward to
having Dr. Pangborn discuss the matter with this group. One problem is
whether new lots of -cardiolipin and lecithin should be tested by the commercial
producer or by a central reference laboratory. Perhaps the producers should test
new lots prior to the final check by an outside laboratory. Dr. Pangborn’s labora-
tory has checked samples from many different parts of the world, but now as more
and more groups are producing cardiolipin, it is becoming very difficult.

Dr. Pangborn: It makes a difference whether cardiolipin is produced by
a commercial firm, or, for example, by the State Serum Institute in Copenhagen,
where all the facilities for serology exist. I think we will need 3—4 centres that
will check the products of the different manufacturers.

It is pertinent to mention the more recently developed substances. It is clear
that there is a family of chemically related substances — the sitolipin on which
Dr. Uroma is working, preparations derived from soya beans, etc., with
some degree of common antigenic activity. The relation between the chemical
composition of the purified substances and their serologic specificity is pure spe-
culation.

In our serologic standardization of cardiolipin we have been using a slide test
developed by Dr. Rachel Brown and the Maltaner complement fixation
test. Both are used to evaluate each new sample of cardiolipin or lecithin, and
we do not accept the sample unless it proves to be satisfactory in both types of
test.

Dr. Krag: Would vou mind discussing stabilily of the anti¢ »n as compared
to standard antigens?

Dr.Pangborn: Weare not as much concerned with stability as we were for-
merly. We really need new and more strictly physical-chemical means for testing
colloid stability and chemical uniformity of the lecithin. I think there is some
hope of getting chemical tests for this purpose. There is, for instance, the chromato-
graphic test, in which lecithin is passed through an absorption c¢olumn and the
number of zones determined. This might be a substitute for some of the tests we
have heen using.

Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 :
CIA-RDP80-00926A004800050026-8




Declassified in Part - Sanitized Copy Approved for Release 2013/02/28 .
CIA-RDP80-00926A004800050026-8

196

Q: What is the nature of antigens that detect false positives?

Dr. Pangborn. It would be very helpful if we knew more about this
interesting problem. There is a recent paper by Widclock and his colla-
borators describing the use of an acetone-soluble fraction which ordinarily is
discarded during the purification of antigens. He suggested that this might be of
some use in the verification of tests, since the acetone-soluble material, when
used in the Mazzini test, reacted with certain sera that apparently were false
positives, whereas it might or might not react with syphilitic sera. The report was
a short one, and the chemical nature of the fraction is not known. We found that
the acetone-soluble fractions that we usually discard during purification were
highly anticomplementary and therefore undesirable substances. The cephalin
fraction which is also a discard is known to be anticomplementary as well.

Q: In various communities, is there a correlation between the incidence of early syphi-
lis and the occurrence of weakly positive serologic fests?

Dr. Kt a g. Thus far there has been no study of different areas in this respect.
I should think that in towns with a high incidence of early syphilis there would
also be a high incidence of weakly positive serologic reactions and that the same
ratio would be seen in areas of low incidence.

Q: The present status of the plans for the International Serologic Conference?

Dr. Krag. Although I have been concerned with the proposed Serologic
Conference for one and a half years, I am still learning more and more about the
many difficnlties that are involved. Through the National Health Administra-
tions we have invited outstanding author serologists to send in preliminary app-
lications, and to date have received 27 such applications from different parts of
the world. All three typzs of reactions, complement-fixation tests, tube tests and
slide lests are represented, but there are more slide tests than any other type.
Then we have sought to find a suitable place to hold the conference. It has been
impossible to find a building in which each serologist could have an individual
room, and the only possibility is to utilize large classrooms and give each parti-
cipant 4—5 square meters of desk space.

We must decide how many participants we can invite; how many days the con-
ference should last; whether the serologist can bring a technician; how many
serum specimens and what kinds should be used in order to evaluate the results
properly; and many other details. We are awaiting further information from the
prospective participants, and have sought the advice of statisticians so that the
results may be valid. Of course we want as many different kinds of tests repre-
sented as 1s possible, also tests that can be used under different conditions. We
certainly would not be able to solve all of the problems with this conference, but
we hope to be able to sclve some of them. :
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