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CHAFTER 1

INTRODUCTORY KEMARKS ON BOSNIAHERZEGOVINA

fave & typial Ceniral Europesn climate with cold  suowy winters and
moderately warm femmers.  Favountbio materal conditlons for growing
cerexts aned fruft trees, particodarty trees, ample resourees In minerls

prebistoric
times, the chief representativet of {ts ancient civilimation being the Myrians.
‘They were sabjogated at tho begraning of the {xt century AD. by the Romans,
who ruded thess reglons for woro than four centation, Afer the splitting-op
of the Roman Empire Into the Eastern and Western Bmpires, the area
occupied became the theatre of conflichy between Eastern and Western
chifiatim. The fit Siavs started to fnvado Bosnia at the beginning
of the Tth century wnd fn the valiey of the river Bosma they formad the
oot of & mediaeral Statn,

Duriny the course of history nearty all Bs present provinces bocams
tttached 1o Bosnh, and St bowndarizs cotresponded mots oc 1o to the
proent fromicrs. Megnwhile, the Siato was »ot particnlary strowgly
orpanized, and Bomnl came under Turkhd rofe at the beglaning of the
13th centory withom much resdstancs, Thuy, it came to octupy a strateglo
Pposion between Baxt and West,

Tmﬁ&hnﬂehmihmlnmadudnmmhnhgw
06 3ochal, cconomic, and cultoral Bife, and the influenon of Idaone chvill
Tation becxme pred Tho M: dation, though #t
Mmmwmmmmmmmﬂmﬂw
the lanpeage and some customs &3 31 aperific satlanal mark. Meaowhils,
mmmwmmmmmm
sandard of Efe remalned exiremely primitive.
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10 EPIDEMIOLOGY AND CONTROf OF ENDEMIC SYPHILSS

Sinco 1948, the Yugoalxy bealth sdministration bas devcloped ophills-
control programmo as part of Its general health activities, InBouia,npad:l:ﬂmhn
mmwmmmumdmmﬂmfmwmﬂ

dﬂﬁopnmLThchddHuthmninﬂm(WHO)mdLhnUnimdNuhm
Fund (UNICEF) have participated In the programome
|lthuraqumollhoYmhv0mmhmmﬂnmlhmnnhtbnmduﬂuyphﬂh
in Boniz, howsver i not of recent date, In 1933-6, the Rockefeller Foundation suppocied
national ficid stodwes [nto tho pature of the diseese with & view to defining the differences
that were believed to exist botween the endemic type of syphilis found in Bosnia and the

technical side, after the introdnction of repository peepanations, t became
posible to approach problem oa & largy scale and b & mors practicl
A wido case-finding and in operation in Bosnia sinco 1948,

partiqdsr
grammes in the world almed at ellminmating an endemic infections discase through ms
treatmendt,

Preliminary discossions between the Yugoilay bealth administration and WHO
which took placo fn 1947 and wers followed by a feid stody by Dr T Gutbx, of WHO,
and Dr D Boreostein, of UNICEF kd to the formulstion of plans foc the current

miology Colmmbis University in 1950 and 19351  The planning,
follow-up of the programme kave been the responsitility of the Yogosiay beslth admi-
nistration and of the Field Director Dr E. L Grin, Director of Health, Sarajevo, the
author of (he present paper

A:lcomﬂumntmthhm)dyDrTB.T\mnrnﬂDr D-l-LHolhndﬂ‘olﬂ:n

y Center subr

ummmmmmdwmwfmmmpm

At the roquest of the anthor Dr E. G Clark undertook to comment oa and dborm
varfous axpecty of (he mss campaign. Hh views wero cmbodied in a paper preseated W
tha fourth sexsfon of the WHO Expert Committeo oo Venereal Infections and Trepoas-
matoses, which met in London from 28 July to 2 Angost 1952 This paper will bo
fcluded In the report of the Expert G which will be p d In tho World
Heakth Orpamization Tecksical Report Series ml:doﬂtolpptmﬂbyttnhaﬂiw
Botrd,
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10 EPIDEMIOLOGY AND CONTROL OF ENDEAIC SYPHILIS

Since 1948, the Yogoalev bealth ink ey developed & ide syphifis
control progrenmme a3 part of its general bealth activitics, In Bowsda, & special cffort bay
mm&mmwmnmdmmmfuwm

at tho request of the Yugpslay Government. International Interest in the endemic syphilis
{n Bomnix, bowover fs not of recent dats. In 19336, the Rockefeller Rumdation

tochnical side, afler the introduction of repositary preperations, it beceme
possible to approach this problem on a largs scabo and in a mors practical
A wide case-finding P Iz tion In Boenls zinco 1943,

grammes n the workd aimed at ellminating an endamic fnfectious discase throagh maw
treatmept,

Preliminary discustions between the Yugoalay beatth adminkintion and WHO,
which took plsce [n 1947 and wero followed by a Seld study by Dr T Guthw, of WHO
and Dr D Borenstein, of UNICEF led to the fornmlstion of plam for the cofrent

yphliircoatrol

Implementation,
foltow-sp of the programme have been the respootibility of tho Yagosley health admi-
nistration and of tho Field Director Dr E. L Orin, Director of Health, Sarsjowo, the
suthor of the present paper

As a complement to this stedy Dr T B. Tumer and Dr D H, Holander of the
. 0 ted

included Lo the report of the Expert Ci will be publabed in the Workd
Health Orpexization Techaical Report Seria subject t0 appeoval by the Executive
Board,
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groraps are very fntermingled, xod it s impoysible 10 draw ethnical frontiers.
mm&;ﬂmwmumwhmmw

ging their colturel, educational, and sochal deved in ooder
1o bring then more speedily to 3 stage whers they will reafizs that they
bedonyg, 10 either the Serbian or the Croetisn ethoical group.

Actording to the omsos of 15 Plarch 1948, the most important soclal
proups wero o follows  pessanty, 1966,406 induatrial workens, 291 408
oivil servaxty, 185,529 erafirmen, 31,261 and tradoamen, 12953 In the
prosest pesiod of socl aed S fnaton of the indwsteist

centres.

The popriation of Samjevo, for kmsnce, locreased by 5769 between
the Hberation and 1548,

Thers are oo big citiex in the Prople s Repabiic of Borala and Herze-

poviee but, g1 in other Balkan cosmtries, there are numerons small towns




12 EPIDEMIOLOGY AND CONTROL OF ENDEMKC SYPHILIS

Turkish ruke lasted until 1878 when the Congress of Berlin gave
Austria Hungary a mandate to eater Bosma, The Austrian occupation
of Bonla-Herzegovina, with its semi-colonial methods of administratron,
provoked a strong national movement resulting in the assassination at
Sarajevoin 1914 of the heir to the Austrian throne, the Archduke Ferdinand.

In 1918 after the firt World War tho newly created State of Serbs,
Croats, and Slovenes brought about no essential social or economme changes
in Bosnis Herzegovine, and the much-hoped-for cultural and industrut
development made but very slow progress, Bosnia Herzegovina remaned,
infwt,onlyasphmorintcrminnmmmonsmc,whﬂerd]gimmd
national differences became more and more scute.

At the beginning of the second World War when the occupation was
followed in this part of Europo as In others by a struggle for national
liberation, which started on 27 July 1941 the crisls threatening soaal,
national and political disintegration and economic stagnation was sur
mounted, By paying a huge toll in humaen life (the war cdaimed 700 000 vic
tims in Bosnia-Herzegovina alone) in suffering, and in material losses,
the Federal People s Republic of Yugoslavia was created. The People s
Republic of Bosma and Herregovina is recognized under the Yugoslav
Constitution as a member of the Federal Repubhe with equal nghts.

The low cultural standard prevalent in Bosnma Herzegovina during its
historrcal evolutton is best illustrated by the high illiteracy rate. The
Avustro-Hungaan pation found a popul more than 95/ il
terate, but compulsory primary-school education was introduced only in
1911 Actually not more than sbout 15/ of school-age children went
to primary schools, and Moslem girls did not go to school at all. Owmngto
these facts, there was no real progress in the cultural life of the poputation.

After the firt World War the populatron of Bosnia Herzegovinz was
still about 87 / fliterate among the Moslem women, who had atmost
no rights and who Lived in complete subjection to the men only 1 1
1000 was bterate.  As late as 1939 564/ of the men and 876/ of the
women m Bosnis-Herzegovina were still illterate. After the hberation,
npidpromtookphue,undbctwcmthcumdthecndohhcmboluﬂc
yu:l949—50,nbou!600(ﬂ)pummhadhmcdtomdmdwﬂu,whﬂe
the number of primary echools had increased from 1,043 to 1,847

The population of the area is 2,565,277 (1,237,381 malo and 1,327,896
female), or 163 / of the total population of Yugoslavia. The anmual
popuhﬁcnlmesnnm/,,thehlghdintanmougthoYusodavab-
Hes, Thcuvmgnpopulatjon-dmdtymcmucdtnBothmvimfmm
45 per km® 1n 1931 to 49.9 in 1948 The population s denser in the
nonh,wha:muh:mwwcﬂ,mdhlwdmminnnmmdcemn]

Bosnia.
EthnhﬂythupopuhdonofBodaHammbdmoﬂuduﬂvdy
Slay being composed of Serbs and Croats. Geographicslly thess two
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wmronnd.17746hthamﬂymaa,6.943mlhowﬁuym and
33,27161133e Iatent stage. The infection-rate among the population c:'mincd
was -

As there was no uniformity In the or ton of the pr
in the diagnostic procedures used or fn the control of infective cases by
follow up or amlysis of the data collected, the findings were not suffi-
cleatly reliable to form a basis for valid conclusions on the true nature
andatteuzofthopmhlemntthedm:oronthc:ﬁcao!thepmgnmme.
Nevertheless, tho observations made give valusble mnformation on the
geographical extent of the diseass and confirm that syphills was endermx,
and sometimes epidemic, in many parts of Bosnfa.

Finally 1n 1941 at the beginning of the German occupation, plany
were drawn up and an attempt was mado to launch a general campaign
to eliminate endemic syphilis as a rural health problem in the arca. Little
progress was made, however and the undertaking was soon abandoned.
The situation was aggravated during the war by the migration of large
numbers of refugees and by a further deferloration in Hving condittons
and sanitation this gave rise to & number of new cndemis foar in towns

and rural arcas
Fig. 1 ehows the areas of Bomia and Herzegovine whero endemic

syphilis was prevalent in 1951

The main reasons for the failure of previous cfforts * to control syphilis
ia Bomuin are considered to be the following

1 Action againgt the discase was pot undertaken simultaneously
throughout all the infected arcas and, In those areas where control efforts
were made, there were frequently fong interruptions in the work.

2, No systematic examination of the entire Infected region was
attempted, snch work being restricted 10 small areas only & large number
of cases were therefore not discovered, and small and large
fodl of Infection remained.

3 Emphasis was pleced on the clinicat and pathological, rather than
on the epidemiological, aspects of the discasc.

4 Modern antibiotics were not available and only a smali number
of infections cases pleted ¢ with the clasdcs) chemotherapy
method;wﬂcbmnmmubk{ormwwommhnmed.mdm
times almost inacceusible, rumal sreas.

5. Low socl and cconomic dards, primitive wmnitation, and poos
remai almost nnct d, created a favournble eplde-

tiving conditl
miolog;ulmumnmmtforthemo!ammd!onheperpﬂuﬁon
of the dusease.

uld, however be incorrect to give the impression that the previous
eﬁ‘o?tswtzimbatlyphmxluBomiamornovﬂue. The activitles in
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mphwhmmmmymhﬁwydmwm
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when the average Infection rate was 18.7 4, the great majority of the persons
infected had latent syphilise® This programme was continned untll the
sccond World War and, durng Investigations carned out in 1950, nearly
half & century after the initiation of control work, the infection-rate was
found to be only 317/, again with the great majority of the cases in
the latent stage,

A similar improvement has been observed in a few other frontier
areas but numerows endemis focd remained, particularly m north-castern
Bosnis, where there was no appreciable change untll the present large-
scale programme (1948-52) described in this paper

Fig. 2, 3 and 4 show the recorded prevalence of endemio syphilis in
north-castern Bosma before the first World War between the wars, and
after the second World War respectively  Fig. 4 is based on the systematic
survey camned out at the beginning of the present mass campugn.

It 15 apparent that no marked changes have taken place in the prevalence
of syphihs in this area since 1911  Variations in infection-rates are to be

FAG. 3. INCIDENCE OF ENDEMIC SYPHILIS T NORTH-EASTIRM EBOSHIA, 111







CHAPTER 3
THE CONCEPT OF ENDEMIC SYPHILIS

From observations made over the courss of years @ #3811, €2 4d
from information gathered during the present syphilis-contro{ campaign
in Bomis, ™ it is apparent that the essential characteristics of this this treponemal
disease are as follows

1 It has, &3 a rule, a non venereal mods of transmission and is not
considered a venereal distase by the infected population 1t affects both
scxes cqoally at ell sges, but Is most frequently scquired in childhood.

zltisprcvnleutlnumwbaenlowmndudofedmﬂonmdpoor
economic and social conditfons, with primftive sanitary and dwelling
arrangements, are generz! these factors make for repeated exposure to
treponemes, and the direct and indirect spread of diseaso is greatly
facilrtated,

3 Its particular mode of spread, throungh common domestic and
household utensils and other direct and indirect contacts, often results
in the appearance of infectious mucous lesions in the oral region as the
first symptoms.

4 There are no essentinl differences in the nature of the symptoms
of endenic syphills and those of sporadic veaereal syphills, the synpto-
matology of both including cardiovascular and peurological involvement.

It will be seen, therefore, that syphilis in Bosnia must be considered
primarily as an epidemiological rather than a clinical problem. The
Infection became endemic because of the existence over centuries of epl-
dcmialogiml farmu hvnu'rmga certaln mode of spread, The term

y becamo iated with pon !
:yph;ﬂx,umﬂyacquiredin&ﬂdhood.inwhhhmpumdupmcto
small numbers of treponemes over a period of time gives rise to tho pre-
dominance of certain features not usually encountered in environments
where venereal transmission makes a different age-group primarily sus-
ceptible. Syphilis cannot develop or persist in this endemio form If the
various environmental factars referred to above are absent.

Simﬂ.nrconndmuommpmbably pplicable to other non- Ty

d =% gnch as befel=%® and -q;om""
bor.h non~vuncr:nl treponemal infections generally encountered in children
mMidtﬂchta'n,Ax!m,mdAMunpOpubﬁom."“-"

In the early Bosnian controk-p is was placed on

thedlnicnlupwuo{madhnn.mdmummomomwndudomm
dnwn,lnp-rtb.xh:thatthhinfwdonwulbm!gnﬂ]m Thhs resulted
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in tweifickent sttention belng pald to the real nature of the problers and
delayed the estabiishment of realfigtic publlo-beatth measmres for the
cogtrol of the disease. 1t was not until the begioning of tho present
campelga that i bocams evideat thas the major emphasia bad 1o be placed
osth ogical aepects f the discass was to be




CHAPTER 3
THE CONCEPT OF ENDEMIC SYPHILIS

From observations made over the courss of yeary ™t B aL st 6 gng
from information gathersd duning the present syphiliscontrol campaign
inBomh,”ithnpparmtthatthcmmﬂnlchlmdsﬂuuﬂhumponml
disease are a3 follows

1 It has, as a rule, & non-vencreal mode of transmission and {1 got
conndered a venereal disease by the infected population It affects both
sexes equally at all ages, but Is most frequently acquired in childhood.

2. It is prevalent in areas whero 2 low standard of education and poor
economic and social conditions, with pnmutive sanitary end dweffing
arrangements, are general these factors make for repeated exposure to
treponemes, and the direct and mdirect spread of disease is greatly
facilitated.

3 Its particular modo of spread, throngh common domestic and
houschold utensils and other direct and indirect contacts, often results
in the appearance of Infections mucons leslons in the oral region as the
first symptoms.

4 There are no ctsental differences in the nature of the symptoms
of endemic syphilis and those of sporadic wenereal syphilis, the sympto-
matology of both including cardio [ar and neurological involy

It eill be seen, therefore, that syphilis in Bosnia must be consmdered
pnmarily as an epidemfological rather than a clinical problem. The
infection becamse enderms because of the existence over centunes of epi-
demiological features favounng a certain mode of spread. The term
PO * snbsequently became associated with non-vepereal
syphilis, usually acqmred in childhood, in which repeated exposure to
small numbers of treponemes over a period of time gives rits to the pre-
domlnance of certaln features not wsually encountered in environments
whers venereal trangmission makes a different age-group primarily sus-
ceptible. Syphilis cannot develop or permst 1n this endemic form if the
vanous environmental factors referred to sbove are abseat.

Similar {derations are probably applicable to other 1)}

quired p 1 di % guch as bejedX™® and “povera”®
both ! trep 1 infecth lly ed in child
in Middle Eastern, Aslan, and African populations.®? ¥ 8

In the carly B controf-progr phasis was placed on
mmmdthadimx.mdmﬂnmmmdmomm

drawn, in particular that this infection was a benign fliness. This resutted
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in insnfficent sttention being pasd 10 the real patnrs of the problem and
dcayed the establishment of reslistic pablic-hewlth mexsures for the
controd of the disckse. It was not untll the beginning of the present
cumpalgn that & became evident that the major emplasis bad to be placed
on the epidemiclogical axpects H the diseass was to be saceesfolly controfled.



CHAFTER 3
THE CONCEFT OF ENDEMIC SYPHILIS

From observations mado over the course of years L2 8.3, 82,61 g4
from Information gathered durmg the present syphihs-control campeign
inBomh,”ituappurentthnLhccnendnlchnnam:ﬁaofthht:rpomml
disease are as follows

1 It has, as a rule, a non-vencreal mode of transmussion and Iy not
considered a venereal disease by the infected population it affects both
sexey equally at all ages, but is most frequently acquired in childhood.

2. It is prevalent In areay where a low standard of edication and poor
economic and sodal conditions, with pnmitive sanltary and dwelllag
arrangements, are general thess factors make for repeated exposure to
treponemes, and the direct and Indirect spread of diseass is greatly
facihtated,

3 Its particular mode of spread, through common domestc and
houschold utemils and other direct and indmrect contscts, often resnlts
in the appearance of infectious mucous leatons In the oral region as the
first symptoms.

4 Thers are no essential differences In the oature of the symptoms
of endemic syphilis and those of sporadic venereal syphilis, the sympto-

logy of both Inclnding cardi lar and neurological involvement.

It will be scen, therefore, that syphilis in Bosnia must be considered
primarily as an epidemiological rather than a clinical problem. The
infection became endemic b of the ed over centunes of ept
demiological features favouring a certain mode of spread. The term
* endemi " sub ly became associsted with non-venereal
syphilis, usually scquired in childhood, in which repeated exp to
small numbers of treponemes over a period of time gives rise to the pre-
dominancs of certaln features not usually encountered in environments
where 1 tr frsion makes a diffe age-group primarily sus-
ceptible. Syphilis cannot develop or permst In this endemic form If the
various environmental factors referred to above arc absent.

Similar considerations are probably applicable to other non ity
mmmdtxcponumld:mm.‘-”lmhubﬂd‘«'md::}nov'{n‘

Y
.

both non-venereal trep I infections

in Middle Eastern, Aslan, and Afncan populations.?? .
In the cady B control-progr phasis was placed on
and certain erroncous conclusions were

the clinical aspects of the disease,
dnwn.inpnrﬂculuthtthhin!wdcnwunbenignmnm This resutted
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n fnafficlent attertion being padd to the real natore of the problem and
delayed the catabiishment of reafistic publio-bealth measures for tha
control of the discase, It was not wntll the beginning of the present
campaign that t became evident that the major emphath bad to be pleced
on the epidermiological arpects if the diease ws to be soccesgfully countrofied,



CHAPTER 4

EPIDEMIOLOGICAL CONSIDERATIONS

InBosnla,endeicryphﬂbhmahﬂyfonndnmonztbnmrdpopuhdon.
butnunotcvmlydmdbutadomthedﬂmtumduﬂmwhuppw
to be identical living conditions. Sometimes one villags s heavily Infected
whils a neighbouring one may remam free or have oaly a few cases
infections may be found In one group of houses in a village while other
groups remaln unaffected, There may be considerable vanations in infec
tion rates withun one region, and even within smaller commuonties. For
Instance, in one district (Zvornik), which includes 16 administrative umts,
41 833 persons were systematically examined, The general prevaknco
was 137 4, while the prevalence in the administrative naits vaned from
57/ 10 248 4.

If a comparson 13 made of the infection-rates in the vardous villages
withn one of these units, the variations become even more marked. Thus,
mn an administrative unit (Sapns), with a8 general prevalence of 24.8 4,
the minimum rate was 4.2/ and the maximum, 60.1 /.

It is difficnlt to explain this uncven distribution of endemic
social and family customs, mi y factors, the topographical structure
of the country and poor communications, which hinder ecasy access to
certain places, may be umportant factors.

A family * map " of the inbatutants in a small village is given In fig. 5
This indicates that close family links, and social contacts, constitute an
important factor in faclfitating the spread of the disease. This examplo
1s taken from investigations in a Moslem village before the second World
War although certan social customs no longer exist today for imstance,
ths frequent changes of wives, the findings are still important. Ths village
was founded by three brothers (shown as A, M, and §) all of whom wero
infected with syphilis. With the arrival of newcomers and intermarriage
botween the inhabtants of the village and those of neighbouring settle-
ments, the community expanded. At the time of the iovestigation the
village was three generntions old and had 25 dwellings with 116 Inhabitants
(61 mals and 55 female) 44% of the marmied women and 363/ of the
married men had been marred two or moro times.  All the families In the
village, with the exception of five, were related to one another A lugh
infection-rate (56.1,4) resulted from the closs contscts which existed
between the houscholds,

As » rule, Bosnlan villages aro not compact commuonities with the
houses clustering together or semi-detached but are dispersed over quite

_n -
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E&Glhmthethwlutedhm'buﬂono{mﬂunhlyphﬂh.w

ﬁmmmhxm it will bo seen from fig. 7 that there are wide
age-specific mfection-rates, the hi te

syphils being found in chidren, hest ate of secondary
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A similar distribution Is found in the case of untreated latent syphilis
If quantitative serological reactions are used as an index. This 1s Mos-
trated In fig. 20, from which it will bo scen that the highest age-speaific
infection-rate of postive serological reactions is found in the age-groups
0-10 and 1120 Fig. 20 also shows that, if syphilis is allowed to follow
its natural course, the higher the age-group, the less frequent the positive
serological reaction,

In areas where endemic syphilis is actively spreading, the percentage
of chikiren infected is particularly high. On this bash, conclusions can bo
drawn as to whether the disease is increasing or decreasing in a particular
area in other words, wherever a high proportion of infected children s
found, syphilis is moro active and the endemic spreading, while in places
where that proportion is low the diseass is lesy active and the endemic
waning. As fresh infechions among children become rarer more cases of
Iatent gyphills are found In the higher age-groups, and a larger proportion
of the lower age-groups remaln uninfected.

The mode of transmission of endemic syphilis in Bosnia b mestly
pon-venereal In character The rural populstion does not geoerally
associate the disease with sexual contact, and endemic syphilis does not
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A nmilar distribution is found in the case of untreated latent syphills
If quantitative serological reactions are used 23 an jndex. This is illos-
trated In fig. 20 from which it will be seen that the highest age-specific
infection rate of poaitive serologreal reactiops Is found in the age-groups
0-10 and 11 20. Fig. 20 also shows that, if syphilus is allowed to follow
its natural course, the higher the age-group, the less frequent the positive
serological reaction.

In areas where endemic syphilis s actively spreading, the percentage
of children infected is partcularly high. On this basis, conclusions can be
drawn as to whether the diseass 1s increasing or decreasing in a particolar
area 1 other words, wherever a high proportion of infected children is
found, syphilis fs more active and the endemic spreading, while m places
where that proportion s low the discass is fess active and the endemic
waning. As freah infections among children become rarer more cases of
Iatent syphills are found In the higher age-groups, and a larger proportion
of the lower age-groups remain uninfected.

The mode of tramsmusion of eademio syphills in Bosnia ks mostly
non-venereal in charmcter  The ruml popul does not generall;
astociate the disease with sexual contact, and endemic syphils does not
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CHAPTER 3

NATURAL COURSE OF ENDEMIC SYPHILW

Th aetural ek of endeme sypbilis fa Botaly attracted the atteation
of syphilologlete many yoart ago. From the hpression that certain forms of
mﬁmmﬁmmm«muﬂmw
mmmwmaﬂwmmmqmdmh

targs yronpe of individual clindcal cases curried ontt fn 1934 and 1935 by
(be Zagreb School of Public Health ® with tho financia) asistanco of the

Foundstion, #t was established that tho Uegtations of
endermic sypkiis la Bosnda wero sctually no different from thaso of venereally
acqafred syphiBs.  Cardk lar i dopical 4o ooy
Thuppl'mntﬁmofuzuhqmptmm‘fmd‘tmﬁﬂh.hdnd)u

¥ thekr W peimaly dos to
the epldemiological characteristiy of the dissse end to enrhonmentsl

The ressors Tor which endemic wyphills was
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what apgenred 16 be the  bealgn * charscter of the o
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1t into their own family The infection of parents by thelr children and
the appearance of primary lesions are sometimes the result.

The spread of infection in a family generally follows certaln patterns,
aithough vanations obviously exist. First, a hmband with syphills may
infect his wife, she infect the younger children, and they in turn, transmit
the disease to the older children secondly an infected mother may transmit
thedhmmtothcyoungcnchﬂdﬁm,tbcntolhcfnh:r aud finally to
the bers of the housechold or thirdly 1n families where
xyphﬂhhmtrodmdbynchﬂd,itumuﬂyﬁmmmmdtothamo&ﬂ
then to the older children, and lastly to the father However it is often
Impossible to establish the order in widch the infection has been passed
on, particolarly when early nfecthious sy appear smull ly in
all, or in the majotity of the members of the family

While vencreal acquisiton of sporadic syphilis among married peoplo
is facilltated by sexual activity this 1 not the case with endemic syphilis
in Bosnla. Both husband and wife may bring enderme syphilis into the
marriage but, as the infection was often contracted In childhood, it is nsu-
ally in the late or Iatent stage. Beoause the marital partners will ordinarily
have had the infection for many years, the risk of vencreal transmitsion
is considermbly dirmnhhed,

The following tabulation fllustrates the average infection-rates of
married couples 1t should bo noted that thess are subject to many vana
tioms, depending prmcipally on the duration of the lafection and on the
type and amount of treatment recerved.

Porcostegs of

fuwlier ¢ s
Wik infected 43
Hosband infected B3
Both pariners infecked a4
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NATURAL COURSE OF ENDEMIC SYPHILIS

mmﬂmdmmnhhwmmmm
of syphilologlsts meny yeurs ago. Froo the impresxion that certain forms of
mmm&mﬂymmdhm.nrnmnnﬂ.mm

the Zagreb Behool of Pulio Hoalth,® with the Ananclal assistance of (he
Rockefelier Fomndation, ft was cetablshed that (ho munifestations of

The apparent abseace of certaln sympeoms or formn of ryphilly, including
ol maxifeat thelr s fiy doe to
WWulmwmwmmmmm
The reasons for which eadeaic syphills was previowmly considered a5 2
benign dsesso mry bo explained in past by the peyhologiosl oactiom of
1he patients fiving In primitive contitions.™ ® Sinos Jt is a chronk
dinesss which f3 srddom th direct camse of death and which rarely rexuits
in a total incepacity for work, it s not conddered by the
socuttoged to Bring uader primitive social and economio conditlans, to
be 30 graee & discass as bt Is by peoplo living under move developed condl
tons. A dextructive gummatons fectal ketfon or fnvalvement of the osatral

viosly . s which werp pro-
ot i vy se now considercd by the people a1 a
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physical and paychological burden and as an obstacls to thelr further
economic and social advanoement,

Itwupmlybeumcendmlotyphﬂilmlookeduponnbmignthn
it was felt ta be in some way different from sporadic venereal syphiis,
Infkd,themmmofthcdiniullndpmhologbalmmfmﬁomblhnih:
in both, and trestment with specific drugs has  sundlar infloencs ™ the
differencs fs rather In the attitude of the patients aod in the natural course
of the disease as it is infi d by the cavi

Qur present knowledgs of that courss may be summanzed as follows.

Early Infections Leslons

Prunary lesions are seidom observed fo endemic syphilis, but they do
oceur  Although thelr infrequent diagnosis might, 1n part, be attributable
ta their localization on parts of the body difficult to observe, this cannot
explain the actual manty of thelr ocowrrence in endemic syphily, since
systemstic climcal investigations in farpe population groups with a high
infection-rate show primary lenions 1n lexs than 1/ of the early cases. Ap
identical situation exts also in other countries where primitive hymens
and living conditions favour a non-venereal trangmisdon of
infections epidentologically similar to endemic syphills, such as bejel and
~ njovera ®

The possibility of repeated exposure to infectfous material certainly
exists In prmitrve environments, but it seldom leads to the transmission of
treponemes in soch large numbers as occurs throogh the more intimate
contact of mucous membranes when syphihy 13 acquired ventreally As we
have slready ooted, the common use of domestic utensils, particularfy
drinking vessels, in Bosnia favours thoe transmission of trepomemes la
order to make a rough estimate of the number transmitied, a drinking
vessel, or *ibrk ™ (sec fig. 8), was examined by darkfiedd microscopy
shortly after being used by a person suffening from papular lesions of the
mouth, Treponemes similar in shape and movement to T pallidum were
identifled in very small numbers. Repeated tedon of smal) b
of treponemes probably also takes place in the other usual direct ard in-
direct contacts of everyday life. Oc 1t lssion of tref in
Iarge numbers under special arcumstances must, however not be overlooked,
In fact, whenever primary letfons were found, the infection appeared to
have been contracted under circumstances which would favour sach trans-
mistion, as 10 primary lesions of the nipple where infection of the mother
Bhas taken place quantities of treponcmes beng transmitted from largs oral
papulae in the child to the mother 8 nipple (fig. 9)- The repeated and
wmmmmmtrmaWouywmmm
of great numbers of treponemies into the tissue,
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Infectious
Thnmhmcmtnmkmk:uml(ummﬂulpmhu
ayphdtis bexlons on the reproductive orpans scaml kntercoure will then

The frequency oecurrence of prmary besions depends mainly on the
¢hos of the inoculzm and on the conditfons ander which the infection was
sctmBy contracted. A typical peimary keaion usally develops afier mawto
m&mmw—u{umﬁ.m“mmm

of exposre, symptomlens infection, that {s to sy seropositivity alowe,

remited fo o Hmited member of caies withoot the occarrence of primary

letioor. Anigial experfments in syphilhs carried out by Morgan @ and hater
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cxperimental
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Gummntomluionxappeumonfmqmﬂyonlbanﬂminthm
pharyngeal region, and in the osteo-articular system, Although frequent
1n children, they also occar in all age-gromps.

Affections of the bones and joints call for special attention % ™ 7 jy
tome regions they appear in as many as 20 / of the cases, the most frequent
being arthralgia and osteopenostits (see fig. 9). More than 80 / of the
osteo-articular lesions found fn Bosnia were symptoms of late syphilis,
The great majorlty of these were the result of syphilis acquired In infancy
and not of congenital syphilis,

The question of the involvement of the central nervous system in endemio
syphilis long remained a major point of scientific interest, tince it was
suggested by Glfick and his group !5 16 1 17 that guch involvement, espe-
cially that of the parenchymatous tissues, as in tabes and paralyns, rarely if
ever occurred.  Fleld investigations carried out {n Bosma in 1934 and 1935
thowed, however that all forms of neurosyphills occur in endemms syphifis,
but that atymcal or stationary forms aro frequently encountered. D & &

Cardiovascular fnvolvement 13 also well known in endemic-syphilis
areas, but no accurate investigations have so far been carned out to deter
mine the actual extent of its occurrence,

The mnty of ital syphills is di ] in a subseq section.

Testiary Leslons as an Epidemiological Index

The ozurrenco and frequency of tertiary symptoms vary with the
treatment provided in different areas. Such vanmations are described throogh-
ont the history of syphilus, from the period of the European pandemio up to
the present time. If the features of non-venereal syphills in varfous parts
of the world today are compared with thoso appearing at the end of the
15th and the beginning of the 16th centunes, as well as in the 17th and 18th
centunies when the diseass was endemic In certaln countdes, tertiary
tymptoms-ppmrtohavuhccnvery&cqumtwhcnthcdlmmmncﬂvﬂy
spreading tertiary lesions later became Jesx frequent, althongh they still
appear frequently i ective endemic areas such as Bosnia, The early accounts
of the disease during 1ts actrve periods there suggest that as much a3 50/ or
more of all clinjcal manifestations observed were tertiary Jeslons. A similar
xituation exists today in rural foc of recent origin, while in arcas where
mdmﬂcryphﬂhixoutb.ewmethopmpmﬂonortmiuyuomh
decreasing. In soch areas the incidence of tertiary symptoms is no higher
than that found 1n sporadic venereal syphilss.

Various attempts bave been made to explain why tertiary symptom
uppurtohnvebcu:fmqmntdmngthcscmodswbmlyphﬂnm
;pmdlngucdvr.lyinEmopqundwhy on the other hand, they are relatively
mre today in sporadic venereal syphilis and to explun why such ledont
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remsin freqeent I actie endemio-yphllis areas, fuch a3 Bocia, whers
primitive conditions still exlst.
m&awaﬂmmawm

of treatment, bowever a since thers exist
arcas in the world today with a high percentage of Insdequatety
trested, of even untrested, ryphifis where levions are com-

tertlary
peratively rare and 150 more freqoent than In areas with sporadic yeneres)

1t is important to besr In mind that, wherever tertlary manifeststions are
frequent in endemic areas, the ressrvolr of T palfidum Iy always extenve,
s b hown by the numerow freh cases of esrly infections syphills that
occar and that the peimithre living conditions afford repetted opportunities
fat the perpetoation of the discaso by direct and indirect contaet. Mary
years ugo Gldck P obsereed, i famifes whers freah infections occur that
grrmmstous lesions may appear in some members of the howschold clther
gimultencomty with, or some weela after the appearance of symptoos of
eatly infections syphifis in others

Saperinfection of an already fafectsd and allergic host by treponemes

hwwhmdﬂmruhhmmdwﬁaqm
fotatiom in aciive

the
wrroendings so koag o primittve Eving conditions of the populstion

In ths cxlon a Inatiog carried out entire
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Fo. 11 SINULTANEOUS APPEARANCE OF SICONDARY AND TENTIARY
SYPHILIS IN A FAMILY WITH AN ACTIVR FOCUS (NG DAKIAL
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‘The siteation in this family mmst be interpretod a8 meaning that, whila
tho mother and oae child had carly infoctious syphilis as a result of o
first {nocufation with treponemes, the father who had been infected and
insdequatety treated 10 years befare, exhibited tertiary symptoms becanse
of te-expoware and superinfection. The difference in the
resciivity of response in theie persons was reflected n the resuliing ctinkcal
mandotstiom,
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pousibility of the wife s escaping pew exposure to treponemes under such
circumstances {s remote,

Should living conditlons improve and the chances for non-venereal
transminion of treponemes decrease, or shoukd treatment be given, the

FI3. 2. TERTIARY SYPHILIS I A FABILY WITH A FRESH FOCUS (MNO SAPNA)
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pumber of new cases with active tertlary lesions will diminish in endemk
areas. The relationstup of carly clinfcal syphills to active tertiary mani
festatjons has already been illustrated in scveral ways, We may fhistrate
it further from the observations mude in two villages whers the incidence
of various forms of syphilis was recorded. In Kosova (fig. 24) & high

FIG. 4. DISTRIBUTION OF SBECONDARY AND TERTIARY SYPHILIS {KOSOVA)
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possibility of the wife s escaping new exposure to treponemes mnder such

circumstances 13 remote.
Should living conditions 1mprove and the chances for non-venereal

transmission of treponemes decrease, or should treatment be given, the

F18. 22. TERTIARY SYPHILS [N A FAMILY WITH A FRESH FOCUS (MNO SAPNA)
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number of new cases with active tertiary leslons will diminigh m endemic
areas. The relationship of early clinical syphilis to active tertiary man{
festations has already been illustrated in several ways. We may illosirate
it further from the observations made In two villages where the incidenco
of various forms of syphilis was recorded. In Kosova (fig. 24) & high

Fle. 1, DISTRIRUTION OF SECONDARY AKD TEWTIARY SYPHILIS (ROSOVA)
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Hfe expectancy is comsequently further reduced,
o Is anaibable. o
Although DO exact data can be given a3 to the sctmal Incidencs
congenital in Bomh, it must be cxpected to be relatively Infre-
quent)- @ An investigation was carrled out duriog the present campaign
to determins whether the mother lnfected with endemic syphills, wonld
transmbt treponemes through the placesta to the offipring. This was
done by coiparing infected and pon-nfected gronps of women both of
whom fived ander the same conditions In an area with an sverage Infection-

mpdory e Tesal
Naosher of mothen ut I s
Normsal bafacts wm i 1618
" m 1513
B “ 103

Z.H oaif of L4 o

fristeybicbris NE2 0@ 53

0 sececd M of i 20

M0 M0N0 12y
1o 42 mhcarrhages obwerved, the siteation war 1 follows
e J. e
Procotere infae.
Selifhoen baferts

Hlag
Glue

Towl

It bs soggestive that there by
with eademic sypis ths Is
some congenltal syphifls
Population.

& blgher rato of willbirths fn women fofected
the resdt of dizplecental fufection
mhhrwﬂymhmm‘wlm

— Foenl oconttabmottallty-rute found I
particahar rvglon s a reflection of the low Dfm.-h;-h’:h:



4 EPIDEMIOLOGY AND CONTROL OF ENDEMIC SYPHILIY

Wbcn,therefo-re,ahoﬂwhxhbnlrmdyinlmgnoflnworhunurphnh
Is reinfected, no pnimary or sccondary lesions will result however lesions
Oflbcl:ﬂmrytype,uwompanladbymp{dﬁnuedutmcﬁon,mylppux
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Laboratory expenuments have shown that reinfection may result with-
out leslons developing at the actual site of moculation * “ and that asymp-
tomatic infection may occur™* Magnuson & Rotenan® have tned
to analyse this type of relative immunity by determining quantitatively
the number of treponemes which will bring about refnfection under con-
trolled conditions. They conclude that, when asymptomatc reinfection
occurs, this indicates that a pertial immunity exists sufficient to destroy
the majonity of the treponemes and to prevent a lesion from developing
at the site of the inoculation, but not sufficlent to destroy all the treponemes,
which will continue to penetrate into the host. Theso expenments have
shown that this modified reactivity In the host may persist even if tre-
ponemes do not survive In the body after infection.” @

Thus tertiary lesions may develop for one of two reasom. First,
there may be reactivation of reddual treponemes in & seasitized allerpio
organism, upsctting the parasite-host relationship Thus oocurs In natreated
or inadequately treated sporadic venereal syphilis 1t may also otcur 1n
endemic areas, usually in the stationary or regresuive perod, but it is
probably of sccondary importance, Secondly tertiary leslons may develop
from superinfection of the host which is already 1n an allergic statc as &
result of prior infection, In such cases, any residual dormant treponemes
in the host are Lkely to be of Iittle importance the cssential features are
the host s changed reactivity and allergic state.

From the observations made and the results of the campaign {n Bosnia,
we may conclude that it {s Iargely doe to the environmental factors which
influence the natoral course of the discase in endemic arcas, and which
are the cluef cause of reinfection and superinfection, that the late mani-
festations of syphulis appear early particularfy tertiary feslons in alrendy
sensitired hosts, and that the frequency with which such lesions occur
represents an epidemuological indication or index of the state of sctivity
of the rural endemic foct, and of whether their origin 13 more or kess recent.

Rarity of Congenital Syphiis

It was previously thought that the non-occurrence of congenital syphifis
was ono of the characteristics of erdemic syphilis. Thc'foﬂoma‘ﬁcu.
which are consequent upon the epidemiologl [ and envir con-
dderations we have already advanced, help to elucidate this problem. First,
lnunn-cnlcd,wdcvmmomnoinmnd,typhﬂh,th:infcalommmdw




CHAFTER §

ORGANIZATION OF THE FIELD CAMPAIGN
AGAINST ENDEMIC SYPHILIS

meof!bndmuudn;ﬁmh."hwmtpm—
pmlnBonﬂAwuhqm{nannhhefaﬂow{n;cﬂiuhmtdﬂp&d
fmtbﬁddumpi‘uuhwmdcdﬁmd}whwdmﬂa,mdvm
continne to be wed wmtil the end of tho programme

L. Case-finding should be carried oat by systematic serological screening
of the catire poplstion in addition to chnical inspection.

2 Adequate freo treatment should bo provided for all disgnosed cases
of endemic syphis and should be obligatory

3, Follow-op re-cxammation of Infected areas should pot be confined
10 the cuses dagnosed and trested doring the inttial survey but ahould also
include of the ramainder of the popelation st {mtervals,
wntil a matifactory epidemiological sitnation has been estabiished and
consolidation of the results bas been achicved through the regular pablic
beakh services.

4. Data ¢hould bo recorded and controd and follow-up messures
established on a family bath, and the Individmal cards of infeoted persons
shoud be an Integral part of the family record sincs the tamily Is the bask
soctal a3 well 2 epidemiological unit in Bosla effected by codamic syphilis,

5 'The active collaboration of the population in carrying out the
razme ahould bo secured, nterest In health work should bo oy
and bealth coowcionancss should bo developed as part of & more general
effort to improve Eving coodrhoas in rural srees,

6. The methods and the public-heatth peincipies applicd
mw‘h‘m‘n‘mmwhwmﬂu&
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iltustrated by the following fignres, showmg the mortality among 200 infants
bom of mfected and healthy mothers Y s

I
2,

vl A b4
wwthers Meothery
(¢4 [
Infants urviving more than one
yoar 62 Ek)
Infants dying before ane year 318 261

Thos the mortality-rate among children under one year of age born of
infected mothers is 57/ higher than among children of healthy mothers,
It will also be seen that loss of wnfant lives due to syphilis rs refatively small,
and consequently the proportionate mortality from congenrtal syphilis may
hardly be noticed despite the hugh endemuc-syphilis infection-rate.

It is a striking feature of the environmental conditions that the high
infant mortality rate is somewhat compensated for by a high birth-rate,
During the present study it was found that infected mothers had an average
of 91 pregnancies up to the age of 45 whereas healthy mothers had an
average of 8.8. This difference was balanced by the difference in mortafity-
and survival-rates of children in both groups just mentioned.

It might have been expected that regions with the highest prevalence of
endemic syphilis would also show the lowest birtherate, the highest mfant
mortehiy-rate and the smallest increass in population but, although ft may
appear paradoxical, the highest birth-rate and the most marked popalation
increass were often found 1n the most highly infected areas, The explana
tion for this may be on the ono hand, that in the most highly mfec
ted areas conditions are very primitive and Little or no restraint s asso-
aated with sexnal Jife, with the result that conceptions are frequent and,
on the other hand, that, since the infection 13 generally acquired in child
hood, the nsk of diapl 1 tr isdon of trep is fdernbl
reduced.
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ORGANIZATION OF THE FIELD CAMPAIGN
AGAINST ENDEMIC SYPHILIS
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gramme in Botnia was begunin 1942, and the following criterla were wdopted
(otlhnﬂddumpipuhp(oc:dedtmmdhrhwdhuﬂ,mdwﬂl
contmoe to be vsed until the end of the programume

1 Casfinding shocld be carried out by sytematio scrological screentng
of the entire population in additin to cfindeal lospection.

2. Adequate fres treasment should be provided for all dhagoosed caxes
of endemic syphilis and abocid be obipatory

3. Follow-op re-examimtion of infected areas should oot be coufined
1o the cases disgnosed and trested during the inithal survey but ahould also
incinde dnstion of the der of the : at Intervals,
wntil 2 atfactory epldemiological situation has been established and

of the resnlts has been achieved throngh the regnler poblic~
hahh services.

4 Dats shoold bo recorded and control and follow-op measures
established on a family bash, and the individoal cards of infected persons
thoukd bo an Integnal part of the family recoed aince the family is the besio
soclal as well ay epidemislogical wnit in Bownia affected by endemio syphiln,

3 The active collaborution of the popalation in carrying oot the pro-
Twummmmmwmw

heatth copscionsness shoudd be devtloped as of & more
dmwmmmmmhmumm Lt

€ Tho methods and the pubBo-bealth peinciples apphed whoukd
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Threo feid of teams, were origimafl
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to provide sdequate medical sopernsion. The investigation and study of
epidemiblogical and clinal problems, in particular the use of penxillia
inmdem}crypbﬂh,mdthccmmlwchnlalmpq—udano(untmmm
thomponﬂbmtyofthomhﬂnloglni&charpafthemﬂdnpcmry
from whrch the campaign was directed. Each team had a serological
field-laboratory at its disposal, d by responsible technicians practised
in carrying out serodiagnostio tests for syphili, Qualitative Kahn and
Mdmcke(MkRmtwswemmmdo\nonnubloodmmplcs. It wvas
not poasible to perform quantitative as well as qualitative tests in all parts
of tho field quantitative tests were therefore confined (o specd pilot,
Tesearch, or control areas. The average testing capadity of a field faboratory
amounted to approximately 600 serological 1ests a day

Each team was made respontible for & district at a time, There was
an average population of 30 000 to 40 000 inhabitants in each of the 19 dis-
tricts 30 examined up to the end of 1951 The distncts are divided 1nto
smaller admunistrative units (MNO), each having approximately § to
10 villages and 2,500 to 3,500 inhabitants.

Each team had field cars at its disposal which would take the team

s from thelr beadquarters to auxibary sub-units or as wat more
frequently the case, team members would have to walk for several hours
through mountainous country to the hamlet 1n which a working base was
established.

Teams would generally be divided two team members workung in cach
village. Field facihnes wonld be improvised at a community centre orin a
suitable house or hut. The inhabitants had always been informed 1n advance
either by the natiopal avthoritles, through existing local organizations, or
in preliminary conferences, of the purpase of the work. This type of health
education proved very valuable.

The blood samples collected dunng the day were carned by special
courier to gathenng pomts by the road where a car would take them to
the lzboratory for examunation. Blood samples always reached the labora-
tory on the day they were drawn and, even dunng hot summer months,
haemolysis was very rarely observed.

Al cases of syphilis d d chncally were treated i diately On the
basis of serologacal examinations carmied ont on the entire population in
the ares, treatment was also given to those persons with positive serological
reactions. Six to eight days were usually required to examune systemstcally
the popul of each ad rative unit (MNO), while the time devoted
to varied sccording the schedule used.

A family record was made of all infected families found in the villages
this included the individual card of cach infected member of the family
togahuwthlmdof:ﬂdinialmdmlozﬁaleum(mdum.mmt.
control cxaminations, and any other relevant material  The record system
ased for the 5y " logical nation of the entire population in
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Tho tram members rematned {n the villages or at ficld statiomy wntll

ination had beea completed and t given. This had
& {xvourable prychologhal effect oa the Inhabitants. In sddition, slnce
there were 5o st working hours for the team or  clinic hours ™ for the
peasants, they coud be examinest and recetve imections afl through the day

than kad sometimes proved to be the case in the {ntial survey and ewsmi-
nathons.

A dlagnotis of ryphilis was cstablished on the basts of ansmnestic dats
a0d cimical and serological Endings.

symptomatic of eypldls In famflies where one or more of the other membera
kad & confirmed durgnotts of the dbease.

During the inftial period of the campaign, the petcentags of the popo-
tation cuamived was relatively ymall. Later a the teanm gained experience,
some 85 / of the total censas i¢ ogically during

P "y
1o Rrt visit of the team  during the srbsequent control examinations this

peadcillin treatment
pieted in skmost 100/ of the cases, mmwum'm
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examinations As the number of arceas examined increased,
extension to new reglons decreased. the mto of
Fromthebeglnn.tngorthcmmpaimutbemdoflmuptothamd
of 1951 systematic examunations and treatment of endemic syphilis were
carried out fn 19 districts, the teams completing work in one district before
moving to another Some 438,863 serological screening examinations and
113 158 serological control cxaminatlons, or a total of 552,021 blood tests,
were carrled out by the field laboratories. Dunng this penod, 35,238 cases
of syphilly wero dingnosed and recetved treatment, corresponding to 8.1 /
of the population examiped.
The following tabulation illustrates the dustribution of the different

stages of syphilly found

Forcuwege of
Form of sypell Coner L
Early infectious kesions and peitmary 3422 97t
Congenital T 022
Latent 881 33
Lats 1928 541
Total 3238 100

There was considerable variaton in the prevalence of diseaso from
district to distnct, it ranging from less than 1 / to 13 / or more. In some
smaler sdminlstrative units and villages, it was often found to be cond-
derably higher Tho averags infection rate of 8 1 / therefore does not give
a true picture of the distrlbution. The relevant data on this point will be
found in the section dealing with the epidemiology of endemuo syphilis.
As the highest Infection-rate was found in north-eastern Bosnia (see fig. 4)
the most intensive field work was done in that regron. In aswessing the
importance of the disease in the different areas, consideration was pven
pot only to its peneral prevalence but particularly to the proportion of
early infections cases, since that is an indication of the degree of activity
of the endemic focus. Thos, {n the district of Lopare, with an average
infection-rate of 12.5% only 6.7,/ of the total number of infectious cases
were 1n the early infectious stape whils 1n the district of Turls, whero
only 6.3 / of the population was infected, the percentage of early infectious
casey was 11 4 The most extensive reservoir of infection was found In the
district of Gradanxa, where as many as 424 / of tho total nomber of
infected cases had early infectious kesions. In Tedanf and Gradadac the
figures were 13.8 / and 8.8 4, respectively ‘The lowest rates wero found in
the districts of Visoko and Zeniea, with 1.5 / and 1.9 / of infectious lesions,

respectrvely
The propottion of fresh cases of syphihs constitutes an important
epidemlological indication a3 {t expresses the extent of the pool of immediate
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infectionsncss In o particolar aren.  Priority was thercfore ghven 1o the
prosent ampeign to action In arees with the highest proportion of carly
letlom, where the Initial task was to control the forther spread of Infection
from soch sctive fodl in the shortest possible time and, If pomibls, to

is stationary or receding. The task of redocing the reservolr of potential
late manifestations of syphifis by treating late Latrnt cascy is of secondary
tmpartance In the imtial phese of the campaign when areas aro selected for



CHAPTER 7

TREATMENT OF ENDEMIC SYPHILIS WITH PAM
AND SCHEDULES EMPLOYED

In the campaign against endemio syphiis, the use of procaine penkciilin G
in oil with 2/ slumininm monastearate (PAM) proved decsive in solving
this bealth problem. PAM was used regardiess of the stags of the disease
and jts value 10 the treatment of syphilis, 10 view of its nop-toxcity its
rapid effect, the short perod of treatment and the faclity of admibistration,
wes confirmed dunng the present ficld campalgn.

Combined peniclllin and arsenic treatment was not used, During the
initial stages of the campaign, however some groups of patients were treated
with PAM combined with bismuth.  Subsequent control studies of thess
groups indicated that the results were not different from those obtained
with PAM alone. The combined treatment regimen was therefore soon
abandoned, and PAM nlone was subsequently nsed.

The treatment schedule used for adults was 3 600 000 to 4,200 000 units,
given in six or seven injections of 600,000 units of PAM administered daily
or every second day  More recently investipations have been earried out in
hmited areas in the use of a smaller number of mjections In two admi-
nistrative areas the treatment was a single injection of PAM, one group
receiving 1 500 000 units and another 3 600 000 units this will be dealt with
1n greater detafl when clinical and serological results are dered

The criteria for re-treatment were as follows

(1) chnical grounds clinical relapse or reinfection

(2) serologscal grounds

() permstent positive reaction to serological test for syphilis (STS)
at re-cxamination 8 to 12 months after initial treatment

(b) 1ncreased STS titre on re-examunation

(c) negative STS titre becoming positive.

The re-treatment schedulo used was usually identical with the origloal
treatment schedole, except when a subseq control ination showed
seroresistance. The amount of PAM was then increased by either half or
an entire dose up to a total of 7,200 000 units and apphed in a shorter
period of tme (Gve days) There was some varistion in the treatment

dcpendmgon'.beindhdnnlcax.
mmmmmmwwmmmw
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Clinical sad Sercloylesl Resity

The carly chindeal symptoms {n endemic syphiths deappeared as rapldly
after treatment with PAM a3 they do in sporadic vepereal syphilin. No exso
of endermio syphifis in the carly cinksl gtage was dld
0t respood frvourably to The d. .m“:{‘d'ﬁﬁ

Teslors was rapldly wrested and, if tiyoe destruction was oot too sdvanced
before treatment was begun, restoration of the affected fonction generally
followed. An cxorptional case was that of a youny fermale who had many
gummata on the skis and fa the osteo-articatir system aod who did not
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Q  Grnkally and serolagically negettvre

Arthralgic pains responded well to PAM in early as well as in Iate syphilis.
Cephalalgia and some p no doubt arising from involvement of
the nervous system improved rapidly and often disappeared completely
The serological respomio to PAM  as to other antlsyphilis drugs, depends
prumarily on the duration of the infection.

In evaluating both the serological and the clinical results, the same principle
has been taken as a basis, that is, the results have been evaluated pnmarily
in terms of the family unst, the household, and the ity rather than
of the infected person individually This af h provides an opp ty
zonudythcproblmsornlnpse.mnredlon.mdmr\:munce,tbonlm
of abortive treatment, and 30 on—matters which the existing hiterature has
50 far not sufficiently dealt with jn terms of the family
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3,600,000 umits each, the children, howerer belng given smaller doses. A
serics of control cxmingtions showred that thyee members of the famlly
were servlogically oeqatire after 6 months, four afier 20 months, end the
whols fanily after 27 monthy

In ancther family of six members, the mother and ckdest dsnghter were

sage, treatment schedule
consisted of seven igjections of 600,000 units of PAM for adults the eldest

FIS. 5. BISWLTE OF PAN THIRAPY WITH DIFFIRINT SCHIDILES (BUHA, MNO
YTRCT)
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daughter aged 22, and the boy aged 18 were given in addition, 10 m) af
bismuth subsalicylate (10,/ emulsion) At the first follow-up examination, ten
months after freatment, the family was dlinically and serologially negatrve
with the exception of the e/dest dsughter and her 6-year-old tister both
of whom showed serological improvement. Further examnation 15 gnd
24 months after the original treatment showed the whole family to be
negative. In this particular family latent syphilis responded as well to
treatment a3 did the early secondary cases.  The infectron way probably
introduced into the family a short time before treatment started, and 1t is
therefore likely that these were carly latent cases.

In » third family (fig 26) there wero three casex of Iatent syphilis. Tho
serological titre had decreased gradually 10 and 16 months after treatment.
In No 1it fell from 16 Kahp units to 8, and finally to 4 In No 2, from
256 umts to 8 after which the findings becams negatrve 1n No 3 from 128
to 8 The father and the cldest child (No 3) were re-treated with the same
dosage and, when the control examination was carried out after a further
elght months, or 24 months after treatment had been begun weakly positive
reactions were found 1n the eldest child, while the others had ail become

negatrve,

In a further family (Bg. 27) ell twelve members were infected with
syphilis, but of different stages. After treatment with 4,200,000 vmts of
PAM the entire family became clinxally and serologically negative,
incinding those 1o the secondary and latent stages (probably early latent),
with the exception of the eldest member of the family (No 1), aged 66
who had tertiary syphilis. The gummata healed completely after treatment,
but the seralogical findings remawned positive even after repeated treat
ment, as is often the case in lats forms of syphilis of long duration.

The use of different treatment-schedules but approximately the samo
amount of pemscillin (3 600,000 to 4,200 000 umts given over different
periods of time up to 13 days) showed no significant difference m the resulix
An interesting example 13 given in fig. 28. A fresh caso of endemic syphilis
was introduced into the family and the infection was subsequently trapy-
mitted to the whols household. Different schedules of treatment were used,
the usual total dose being 3 600 000 umts. When the control examination
was carried out one year later el members were found to be clinleally
end serologically negative, irrespective of the schedule of treatment

mx;‘to:::‘notcd during the campalgn that, with a total dosage of 3 600 000
mA,ZIn,OCOunnAnodJﬂ'mcaooamedwbcthcrthodowmgim
in single inpections, in three injections of 1,200,000 units each on the first,
..acond.,-.ndﬁﬁ.hdayx,orinmormlnjwdomorwo.wowud.uy
or every second day  In chooting the treatment schedule to be adopted,
account was taken of the topographical difficulties in the arcas examined
and of the number of cases found. The schednle nsed at the beginning
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In cmss of serocesistance, & dow of PAM was given over o

first, third, apd fifth days in manmy stances comsiderablo scrological
scrological

it fa not yet ¥mown what concentration of penkilfis b ncoemary in the
body thane,™ of for bow logg, in order to achiove a complets therapeutic
dfect on residmal treponemnet.  The experence
thcvhwthzlnﬁdondmpodmrypmﬂmn
should be given over a short period rather than smaller doser over
aYonger perlod. 1t waa somlly & to ad: the routine
schedule, and thio total dosage of PAM was then given hn a eingle ingection,
At the follow-op examimarions, the resalty in thoss cases wero found to

4
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be 1n no way infenor to those obtaned with other trea
tment-schedoles.
This preliminary observation tends to confirm the view of Thomas aad his
collaborators ¥ % and of many others & % 97 a5 to the high proportron
nfcurutnnﬂysyphﬂhthatmnbeachl:vcdmlhndngkiq}acﬂonofPML

FI6. 30, RESULTS OF PAX THERAPY WITH SINGLE INJECTION OF 3,000,80 UNITS
(MHO BUCESHKA)
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In order to cxamine the matter further an investigaton was carried
out on two groups of cases. One group consisted of 110 cases of syphilis,
of which 31 were 1n the early infections stage, 70 in the latent stage, and
9 in the tertiary stage. The treatment given was 12 ml of PAM totaling
3 600,000 units, 6 ml in the glutaei on each side. At the came time abortive
treatment was given to members of families who were likely to become
exposed 10 the infection but who had no symptoms of syphilis at the time
of the cxamination. This was done in order to avoid the risk of relafection
which wonld have prevented accurato evaluation of the results. The fimt
contro! examinations were carned out eight months after treatment. Fig. 29
mdwmwmfnmmammhgroup.hdommdnﬂ:rmmmL The

retults speak for themselves.



TREATMENT WITH PAM 55

The sccond of cases showed only & few new infections. Of
ueum,svm;:gamy 136 latent, and 11 tertiary This group was
m-mﬂﬂdanpd?ﬁimanlhahu,xﬁm\mw
in a single imjection. In addition, chfidren who might bo exposed o
h!mbummlbaﬁwmmLmnmnbﬂoTpnﬁmummdb
small, bot the followrng tabalxtion gives an Indication of the servlogical
renulty 24 months after tremtment

Srcondury Coplaie Latent raphils
Seranegative 7 1
Tmprowed H 0
o chaxge — s
Total [ 1%

The Bommlan programme has afforded only bmited expetience in the
e of single fnjections of PAM yet, although it {s too soon to draw any
drfinite conclmalons, the resalty observed 3o far are not inferlor to thoss
obtrined after two yearn with o larger wumber of Injections, cven when
the total dosage f redoced to 1,500,000 units of PAM.

The followieg loformation may give s clearer pleture of the total

unit
where there was & prevalence of 21.8 /, control examimtions wers carried
out over & perdod of 36 months on 443 cases oat of & total pumber of
503 originally cxamined, or 87.2 4, each of which had recehved 4,200,000

FS. ¥ KISULTS § MONTHS AFTIR PAM THIRAFY WITH SINOLE NUECTION
OF Lm0 UTUTS (MNO SUCTINA)
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units of PAM 1n seven injections 102 of these were cases of early syphilis,
307wm1nthulamhtmtm;a,md34hadwrﬁuytrphﬂh.

H;Blpvuthetmnldlnhnlundmuloglmlmmluoﬁhhﬁmm
which are considered highly satisfsctory The clinkal manifestations
responded as well to this schedule of treatment as they did to the more
protracted schedules,

Fig. 32 gives detalls of the serological findings 1 Srebremea 36 months
after treatment. The best results were schicved in secondary syphills,
where 94 1/ becams seronegative. During the two follow up examns-
tions, 14 5 / of the patients were re-treated wath the same dose of PAM.

FI0, 32, RESULTS 3 MONTHS AFTUR PAN THEIRAPY WITH 42%.04 UNITS IR
T INJECTIONS (MHO SREBREMIN)

Foma of mybst nm ﬁung frroned
- 40

AR e of wyphiie

Lute botwng syphiles
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Tortbury wypnd

[T serokogicaty nagetive
277 serotosical impromsrment

Teokak, in the district of Lopare, was an old receding endemio focus
with 4 198 inhabitants 72f cases of syphils were dugnosed, 17 of which
ghowed symptoms of carly syphills. The treatment schedule wsed was
3,600,000 to 4,200 000 units of PAM  When tho control examinathon
was carnied out three years Iater 766/ of all treated cases bad become
seropegative. Re-treatment was carried out in 261/ of the cases.

It Is difficult to blish the best for rer except
mcasgsofdln}cn]nndmlommlrdapse,orlnmmmmtusdof
early syphilis® When serological findings reman positive or decrease
\psignificantly after an adequate dosage of pemallin, it is nat yet known
for how long re-treatment can be delayed in individual cases without farm

to the patient,
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tincy thers
Inm-mpdpnth:qmﬂonbcvcnmmpnmed
mhmwmf:dﬁh(wwﬁtmhﬁmﬁmm
of the cases found during the Mithl sarvey Control cxamint

ﬁu&wmh:ykﬂnn&mimm—untnmmﬁmfuumh’.
fﬂb:nmﬁmﬁm‘wmdl@,w)mﬁdPAM
n eix lojections. Furily contacts, representing 18% of the iafected ceses,
were also treated with thw sms dose. Thas proportion correspoods epproxi-
wmately to the aumber of cascs wrually re-treated. Ammolmmn!m
rade two yours afier showed ths followl Jenin
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The resels do oot Siffer materlally from

patients where re-treatment had been ghven,

bt re-trestment may be dedayed ln
bowever shouid take piaco at Intervals considerebly shorter
yeure w3 that freth eases will not beooms fod for the furtber

Infection in the area and thow eases shonkd be detected sud trepted

early a1 postibie

The bumcdiste epilemiclogical results which ruy be arpoctad after
zhlniddmmh:mﬂandtxwmudmdmbqpbmxfn.m

campeign deperd o wveral factors, s

(1) the peeciedon and compicteoess with
Won of the popuiation and the treatment
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(3) the extent of the reservor of Infectiovsnets at the of
the ctapaltn 104 of the seddiad reervah ater il sk,

@) the cxent of population movements within cus area and
fnelghbouring wrem. are and dmong
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When these factors arc favourable and tend to restrict the discase, &
long interval between the initial and the follow-up examinations may stif}
allow of good results. But in circumstances favounng the spread of the
discase, and where there is an extennve reservair of Infection, satisfactory
resulls cannot be expected,

Epidemiclogical Results and the Necesity of Aboatire Treatment of Contacts

Although the Bosnian campaign 1s not yet completed apd data are
not yet available for the entire area, it is nevertheless possitle to give some
ndication of the type of epidemiologleal results which can be achieved.

In additfon to the exsmple already gven, we may mention the systemato
campaign carmed out in the district of Loparo from the end of February
to May 1949 during which 3,269 cases of syphilis were discovered and
treated, a prevalence of 12.5 /. Of the infected cases, 221 showed symptoms
of early infections syphiis. When the first follow up examination was
carried oot 14 months later 35 cases of early infectious syphills were found,
of which 32 were new and 3 were relapses or reinfections. Thus, con
tagious manifestations of syphilis had been reduced by 84.2 4. The treat
ment was 4,200,000 units of PAM Family contacts were not trested at
the time-

Sa far as the 32 pew cases of syphills were concerned, 37.5/ came
from families in which there were already Infections, while the other 625 /
wero members of families where no cases of syphilis bad been detected
14 months previously Itis obvious, therefore, that when follow-up examins-
tlons are carried out, especially in areas where there are actively expanding
focs, every effort must bo made to discover the new sources of infection,
not just among those previously treated but amoug the entire populs
tlon of the area. When the campaign started, it was believed that the
chief risk in perpetuating the discass came from infectious relapses in
cases where treatment had fafled. It became evident, however that the
important potentsal sources of infection were represented by infected per
sons who remained untreated through being absent or otherwise excaping
examination by pew cases of syphills imported from other areas a3 a
result of population movements, and particularly by symptomless cases
in the incubation period at the time of the origaal examination in which
infections lesions subsequently developed.

The grographucal dutributfon of secondary syphilis In the adminis-
trative unlts of the district of Lopare, before and after the systematic
ficld campalgn, is given in fg. 33 A second control examination of the
entire population Is being carned out at the time of writing, three yeans
n.huthemnofmnumpnlgnmdnmomhunuth:ﬁmmnuolcxamm
tion, at which tme abortive treatment was grven to all contacts in families
where frash cases of syphilis had occurred and 237/ of the cases recelved
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When these factors are favourabls and tend to restrict the
Jong interval between the intial and the follow up mﬂmﬁomﬁfﬂﬁ
aflow of good results. But in crcumstances favouring the spread of the
cdiscase, and where there Is an extensive reservoir of infection, watislactary
results cannot bo expected

Epidemiological Resrdts and the Necesslty of Abortire Treatment of Contacts

Although the Bosni palgn 12 not yet pleted and data are
ot yet available for the entire area, it is nevertheless possible to gve some
indication of the type of cpldemiological results which can be achreved.

In sddition to the example already glven wo may mention the systematis
campugn carrred out in the district of Lopare from the end of February
to May 1949 during which 3,269 cases of syphils were discoversd and
treated, a prevalence of 125 4. Of the infected cases, 22) showed symptoms
of earty wnfectious syphilis. When the finst follow-up examination was
carried out 14 months Jater 35 cases of early mfectiouy syphily were fonsd,
of which 32 were new and 3 were relapses or reinfections. Thus, con-
taglous manifestations of gyphilis had been reduced by 84.2 (. The trest
ment way 4,200 000 units of PAM Family contacts were not treated at
the time.

So far as the 32 new cases of syphills wero concerned, 37.5 / camo
from famiifes in which there were already infections, while 1he other 625/
wete members of families where no cases of syphilis had been detected
14 months previously Itis obvious, therefore, that when follow-up examina
tions are carried out, especially in areas where there are actively expanding
focd, every effort must be made to discover the new sources of infection
not fust among those previowsly treated but among the entire popula
tion of the arca. When the campaign started, it was belleved that the
chief risk 1n perpetuating the disease came from infectious relapses in
cases where treatment had fafled. It became evident, however that the
Lmipartant potential sources of infection were represented by infected per
sons who remsined untreated through being absent or otherwise escaping
exanrisation, by oew cases of syphills imported from other areas a3 2
result of population movements, and particularly by symptomiess cases
in the incubation penod at the tims of the ariginat examication is which
infections lesions subseqoently developed.

The geographical dustribution of secondary syphilly in the adminis-
irative units of the district of Lopare, before and after the systematic
field campaign, s given In fig. 33 A second control examination of the
entire population is belng carried out at the time of wntlng, three years
uﬁcrﬁenaﬂoﬂheumpdpmdﬂmmnhs-ﬂulbaﬁmcommlmmim
uun,uwhi:hﬁmnubcruvemmmtmgivmtoxﬂoonmcuiuf‘amﬂlcs
where fresh cases of syphilis had occurred and 237 / of the cases received
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ro-treatment. In tho three administrative umits 5o far exarmped (Ceht,
Koraj, and Teotak) no new cases of syphilis have been found, while sero-
pomtivity has decreased to 2.8/ of the 11,250 inhabrtants examed.
If the remainmg seropositive cases in this group, the majorty of which
recerved re-treatment for reasons of expediency are separated into age-
groups, 1t is significant that only 4.5 / were between 0 and 10 years of age,
and 10.1 / between 10 and 20 and that this proportion 1ncreased progres-
sively with age, 20 that more than 66.5 / of seropositive cases were found
in tho age-group over 40. Thus syphilis morbidity s rapidly decreasing
in the lower age-groups while it remains more statfonary in the higher
although the relative infection-rate In the higher age groups as well is con-
siderably lower than before the campmgn started. This augurs well for
the future of the long-term control of endemic syphilis In this area.
Since the beginnmg of the campaign, the reservours of mnfection have
decreased in most areas 10 much the same proportions as i the district of
Lopare. In the district of Gradanica, however the decreaso was less dearly
marked, as the ongmal 1948 survey was incomplete and a large number
(973) of early syphilis cases were found. However tbe results have ultl
mately become fairly satisfactory even in thus area. When the it control
examination was carried out, it was found that the reservorr of infection
hed decreased by 71.5,/ the sccond control took place 38 months after
the initial examination and, as more thorough work had been done in
the interval, particularly In the treatment of contacts, the decreass is now
of some 97 /.
1t is interesting to note the change during the campaign in the pro-
partion of early syphills cases to the total number of cases,
representing the decreass in the reservair of mfection. In the district
of Gradamcs, 424 / of Infected cases wero carly syphilitic, At the contro)
exammation 18 months Iater the percentage was 6.3 and 20 months later
2.2. At the beginning of the campaign in Lopare, 67/ of the infected
population bad fresh cases of early syphilis 14 months later these amounted
t0 17 /4. As tho endemic focus becomes smaller the proportion of carly
syphilis cases to the total number of infected cases also falls. Although
the redoction of the reservoir of infechion depends on various factors,
the prinaipal one is the abortive treatment of family contacts with PAM
At the beginning of the campalgn such treatment was only occastonally
used as its real value was not appreaated. Later when the first results
had been analysed, it became the key to final success. It is now given 1o
all persons whose chnical and serological findings are egative but who are
exposed to the risk of mfection from other members of the family
Inmmynmu.itisnutpom’blctobcpallv.hosewhamlnfmtcdm
exposed to infection under observation at frequent Intervals over 2 Jong
de]nmﬂmmmﬂldammmhmdﬂﬂk
sypb.ﬂh,thcqwuﬂonofum:mmtlnth:pnmrymnq;nuprmeU
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tater date. The threo infected members of the family wero treated, at indec
vals of one and foor months, two others (Nos. 4 and 5) wero ghven aborthre
treatment, and the remaming child (No. 6) escaped treatment altogether
At tho tecond control cxamination, it was found that the infected but
treated persons were chinically and serologically negative, bat that those
who eliber bed not been treated or had had abortrvs trostment had become
infected. The entire family was then treated, whether any persons showed
sympioms or not, and afl bt ono were clinically and scrologically negative
six months later+ that ooe, however ehowed serological tmprovement.

M. A OFICT OF ABORTIVE TREIATHINT (1,500 [UTS OF PAN) OIVIM
SEFULTANEOUSLY WITH TREATMENT OF LNFECTIOUS CASES (VITMICA)
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negative. Only one of the apparently uninfected children (No was
abortive treatment theothatwodidnmrcponformgwu:)m;“u;

Fi0. 3L EFFECT OF ABORTIVE TREATMENT 1IN A FAMILY WITH A FRISH
IHFECTION (MMO KRAVICA) A
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family was urged to present itself for re-cxamination this it did only two
months later On this occasion the two children (Nos. 2 and 3) who had
escaped treatment thowed fresh clinical manifestations of secondary syphills
with positive serological findings  They were mven regular PAM treat
ment while the others received abortive doses mnce they could have been
reinfected.  Another control examination was made cight months [ater
and the entire family was found to be clinically and serologically negative.

The necessaty for giving abortive treatment at the same time as infected
pﬂmmmmfnmﬂymﬁmmcmmmmthmdednrmﬁs.ﬁ

When the imtial examination was camed out, the entire famlly was
& was introdoced ata
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CCESSFUL RISOLTS WHEN PARLY CONTACTS RINAZ
UNTREATED (RNOD DRAHGYICA)
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This bs Memstrated in fig. 36. The inftial cxamination of this family revesled

nﬂyhzuntyphmshthmu.bs';:ﬂclhrmchﬂdrm(?{ml 3 and 4) had
typhils strongly positive scrokogical reactionms.
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Itispo-m’blethatmcmbmofafamﬂymnympetbedmdupm
thsappea:anceoffmhlnfcujominthmmldn,bmpnmmlupmm
hulhownthat!hhunotvrrylikdy An evaluation of the epldemiologicat
importance of treating contacts was made by a close study of 96 families
mthatotalcflSOchﬂdrmundalchanof:p.nmthucuethcy
who are considered to be the most exposed to infection in the family
and to whom priority should therefore be given In recemng abortive
treatment, All were clinically and serologically negative at the jmthl
examination but belonged to familles with cases of early infectiouns syphills,
They were divided into two groups the first included 72 children, each
of whom was given 1,200,000 units of PAM at the tame time a3 the
infected relatrves received regular treatment 23 a control measure, the
second group of 78 children was left untreated. The results, as found
in the follow-up examination after six months, are tabulated below

Trossed Untrogtd  Twted
wwacty Comtarts

Clinleally and serologically positive 0 28 23
Qlindeally and sarologically negathre n 50 1n
Total 7 78 150

This statistically significant difference between the two groups emphs
sires the eprdemiological necessity for the abortive treatment of family
contacts if the cham of infection is to be effectively severed.

During the initial perrod of the campaign in Bosnla abortive treat
ment was not given but, once its value had been demonstrated n indi-
vidual families, 1t was systematically applied. Its cumulative eprdemio-
logical effect is further emphasized by the results in villages and larger
arcas,

Relb Refafectt and £

The distinction between true relapses or moredmmads - mdéd;f;dgz
is hardly possible on clinial or laboratory groun one
mzdoh’r,gdy on epldemiological evidence. It is alto evident that, since
the environmental conditions in which endemic syphills prevails make the
risk of renfection comiderable, 1t is not posmible to evaluate the results
of penicillin therapy in series of patients by the cumulative statistical pro-
cedpre ™ used in sporsdic syphilis unless contacts are treated.

It was observed that serological or clinical “ relapse ™ was generally
found only in those families in which new infectious cases of t!pMﬁl
.ppearrd,mmﬂyb:forctbc‘nhpsa'lbm&:}m Furthermore, “ sero-
rexstapce ™ sometimes observed after regular PAM treatment of carly
syphilus, was rarely encountered in families whero a new Infection had not

appeared
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form of serological fmprovement  brt, &3 & ruke, the clinkeal and serological
nq:ﬂve.

completely
The importance of treating all possible sources of Infection is Mustrated
1o fig. 3. The eldest danghter (No. 3) had boen troated in the early hatent
stage of syphitts with 3,600,000 units of PAM. She was still seropositrve
16 months after and by then had deved clinwcal
of secondsry syphits with hypertropbic papules In tho mouth snd on the

5. 1. FIROLOQICAL AND CLINICAL RELAPSIS M A FANRY WITH WIW
IRFICTIONS (MWD DOBROVED
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‘When the first control examination was carried out seven months Iater the
mother had symptoms of secondary syphilis (papules on the tongue and
tonsils) with a strongly postive STS titre two of the treated children (Nos. )
and 4) wereclinically and serologically negative and the serological titre in the
third child had improved In the meantime, a fresh infection had appeared
m the 7 year-old boy (No 2) who developed contagious symptoms of
secondary syphils (mucous patches) before clinical symptoms of secondary
syphilis (* relapse ) appeared in tho mother Throughout this time the
father was absent and had no contact with the family The mother and the
infected child once again recetved the samo quantity of PAM  but, when
the ¢econd coptrol exanunation took place, it was found that the two
children (Nos. 1 and 4) who had received treatment and had been serolo-
greally and clinically negative at the first control examination had now
developed secondary syphilis (clinical “relapss ™)  So far as the mother
and the 7 year-old boy were concerned, the serological findings remained
unchanged, while in the yonnper child (No 3) the titre was found to be
higher than before. The explanation can only be that as & reservolr of fnfec-
tion still remarned In the fanuly—for the contacts had pot been treated—
a fresh infection had developed. One might be led to believe that
adequate penicilin therapy had no effect on early syphills and that “ sero-
resistance * remained even a year after treatment. However when the
active sources of infection in the family had been completely suppressed
by treatment of all the infected members, and sbortive trentment had been
given to those exposed to the nsk of infection and who might be In the
incubation penod, very satisfactory results were observed seven months
Iater and no further cases of “ relapse ™ or “ seroresistance ™ resulted.

In another case, the initial ination dssclosed that two b
of the family (Nos. 1 and 7) had Istent syphils (8g. 37). A year after
treatment with 4,200,000 units of PAM, their scrological reactions were
strongly positive, whils the younger brother (No 7) had developed
clinical manifestations of secondary syphilis in the form of papules in the
oral and ana! regions. Theso might be Interpreted to represeat serologreal
and clinical relapse. Before this happened, however two children, aged 5
and 6 (Nos. 3 and 4) and, Iater on, the boy of 15 (No. §) became infected
—all of them with secondary manifestations. No new infections or “re-
lapses ® occurred in this family nfter regular treatment of aifl infected
members and abortive treatment of family coptacts.

When a control examination disclosed & caso of early syphilis 8 to
12 months following treatment with 3 600 000 to 4,200 000 units oriPAM

case where positive serologacal find d unchanged, it was
l:m:rnﬂy found that an infectious case had remained in the family or that
& mew Infection bad been Introduced. It was observed that there were very
few jnstances in which sccondary or early Iatent syphilis did not respond
to PAM therapy within 12 months In a few cases this response took the
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tonsils, Infection had appeared some months carller in the father and
mother (Nos. ] and 2), both of whom became strongly positive after having

been serologically and clinfcally negative at the first examination  The other
children (Nos. 4 5 and 6) were also found to have remained serologcally

positive, no change apparently having occurred 16 months after treatment
with PAM The entirc famuly was re treated with the same amount of
PAM,nndﬂmonlhsh!crLbcywue.wiLhonc:xccpdon,nﬂdmimﬂymd
serologrally negative.
Itwusfoundthatr:lapsaormnfacdond!dno!oarurinrhmﬂ(uaﬂof‘
whose members had been treated 5o long as 2 fresh infection was not
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Lbemnhmnquﬂypodhflmﬂhmdxfnhfwdommmd
the healihy persons were treated at the smme time,

Rose, Gytegy & Lograbam,® Schamberg & Steiger ™ and others bave
advenced the vew that, in spocadic venereal syphifis, tros refapses are less
frequent in children, and that, tince they are lews exposed to relnfection
thin sdults, better results gre oblalned from penkdliin therapy In children

It may be argncd that the response of the human body to pendclllin
treatment might differ with the age of tho infected person and that, in spite
of the mme trestment, relapes  cowld ocenr more frtquently in some
age-grous than in others. However on compartng the effect of identical
treatments on the scrclogical titret of persons of different ages, but in whom
e duntion of the discase was h tho same, no tigalh
differeace was found (fig. 41).
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mtroduced from outside, To trace the spread of mnfection from one family
to another was often very complicated but fig. 39 does Indicate the courss
of * ping-pong ™ mfecton in two neighbouring families. When abortlve
treatment was given, the infect was elim} d in both.

The influence of renidual focd of wnfection may be ssen from three studies
made, In the fitst, of the 240 inhabaiants in two villages In the district of
Srebrenica, 51 were found to be infected, 40 / of those having early Infec
tous syphills. Both iwfected persons and family contacts were treated,
and at the control examination eight months later not a single family was
found with either 2 new Infection or clinical or serological  relapss ™

This is in contrast with the findings in the distnct of Gradanica, where
less systematic work was carried out at the beginning of the campaign.
In August 1948, a serological examination of 84 / of the population In
an administrative unit with 3 623 nhabltants was carried out 27/ were
found to be seropositive, and 135 cases of early infectious syphilis were
disgnosed. All infected persons were given a total dose of 4,200,000 units
of PAM but no fanuly contacts were treated The follow up examinations
took place 22 months later and 53 new cases of secondary syphilis and
7 clinical and 8 ssrological “ relapses ™ were found. Of the infected cases,
46/ were re-treated and abortive treatment was given to the children of
families with fresh cases of syphilis. The percentage of the population
which was seropomitive remained much the same at 224 A second controf
examination took place 18 months Iater and 11 new cases of
syphilis were found in one small hamlet, in addition to 1 serological and
3 clinical “relapses”™ The percentage of scropositlvity was now found
to have fallen to 58 /.

A similar situation was also found m a village with 573 inhabitants,
128 of whom bad syphihs, 22.6 / with infectious secondary lesions (see
fig. 40) Dunng the imtlal examnation, not all the 1nfectious cases were
treated nor was abortivs treatment given to contacts. At the firt control
examination 20 monthas later thmwmmllalnrgerwvo{roﬂnfcdio_n
10 the village 23 new cases of sccondary syphilis and 4 climcal * relapses
were found, A second control examination four months after the first
showed that the new cases of secondary syphilis had been reduced to 3
while one “relapse™ had occurred At the tlurd control examination
14 months afterwards, or 39 months aﬂu&mﬂd FUCVCY 1O NEW CA38

f syphilis or instance of * relapse ™ was fc

¢ Onth:ba.rhoftheobsmup;:mﬂlmudabmtn?dthcﬁnﬂspz
other areas, we condlude that the great majonty of cases of appared

or seroresistance in early syphilis are actually reinfections. Reduction and
chmmation of the rescrvoir prodnce & corresponding redactlon in the
number of  relapses ” The most successful results were obtained in familics
all of whose members were infected and to whom treatment was gi;w
simultaneously as the family reservolr was thus climinated at once. But




TREATMENT WITH PAR n

the resalts wers equally good in famdfies whers tho few infections cases and
the healthy peryons wery freated at the same time,
Roae, Gyorgy & Ingnduam® Scrmmberg & Sieiger ™ and oibens have

advaoced the view that, in sporedio venereal true relapses &ro by
frequent fn chikiren, and that, eincy they are ke exposed to refnfection
fhan gdakt, better resuits ere obtained from therapy in chidren,

It may bo argued that the response of the boman body to penicilin
trcatment might differ with the age of the infected perton and that, In spits
of the mme treameem,  redapees oold occur more Prequently In some

)y e i
dfference wn foond (fy. 411 i
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wtroduced from outside, To trace the spread of infection from one family
to another was often very comphcated, but fig. 39 does indicate the course
of “ ping-pong ™ infection 1o two neighbouring families. When abortive
treatment was given, the infectd was elimf d in both,

The influence of rendual foc of infection may be seen from three studses
made. In the first, of the 240 inhatutants in two villages In the district of
Srebrenica, 51 were found to be mfected, 40 / of thoso having early Infec
tious syphills. Both wmfected persons and family contscts were treated,
and at the control examination eight months later not a single family was
found with either a new Infection or clinical or serological * relapse "

This is in contrast with the findings in the dstrict of Gradanica, where
less systematioc work was carmed out at the beginning of the campaign.
In August 1948 a serological examinstion of 84 / of the population in
an admunistrative unit with 3 623 inhabitants was carrled ont 27/ were
found to be seroposttive, and 135 cases of early infections syphills were
diagnosed. All infected persons were given & total dose of 4,200 000 units
of PAM, but no family contacts were treated. The follow-up examinations
took place 22 months later and 53 mew cases of secondary syphilis and
7 clinical and 8 serological * relapses ™ were found. Of the infected cases,
46 / wero re-treated, and sbortive treatment was given to the children of
familles with fresh cases of syphilis,. The percentage of the population
which was seropositive remained much the same at 22.4 A second controf
examination took place 18 months later and 11 new cases of secondary
syphilis were found 1n one small hamlet, in addition to 1 serologcal and
3 cHnreal “relapses”  The percentage of seropostivity was now found
to have fallen to 58 /4.

A similar situation was also found 1n a villags with 573 inhabitants,
128 of whom had syphills, 22.6 / with infectlous secondary Jesions (see
fig. 40) During the 1nitial examination not all the Infectious cases were
treated nor was abortive treatment given to contacts, At the first control
examination 20 months later there was still o [arge reservofr of infecnon
in the village 23 new cases of secondary syphilis and 4 clinical “ relapses ™
were found, A second control examination fonr months after the first
showed that the new cases of secondary syphilis had been reduced to 3
while one *relapse” had occurred At the third control examination
14 months afterwards, or 39 months after the initial survey no new case
of syphilis or 1nstance of “ relapse * was found.

On the hass of the observations illustrated above and the findings 10
other aress, we concluds that the great majonty of cases of apparent relapse
or seroresistance 1n early syphilis are actually reinfections. Redoctron and
ehmmation of the reservolr produce & corresponding redoction In the
number of * relapses ” The most successful results were obtained 1n families
all of whose members were infected and to whom treatment was given
simultaneously as the family reservour was thus eliminated at once. Bat
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CHAFTER 8
REDUCING THE RESERVOIR OF INFECTION

Owmg to techmcal difficultles and to the shortage of personnel,
follow-up exammations could not always be carried out in the Bosnlan
campaign at the intervals considered most appropriate. On the other
band, this very state of affain offered an opportunity for a doser epide-
miological evaluation of the resnlts from peniod to pernod.

In areas with actively expanding foc and numerous fresh fnfections,
the follow up examination should be carried out at a faurly short interval
afler the initial examination, possibly threo to four months afterwards.

FIG. 4. RASULTS AT FOLLOW.UP EXAMINATIONS IN AN ACTIVE Focus OF
EMDENIC SYPHILIS (TRHOVCD

Masber of cases Sacend ry Sroall

1947 Yiese bR x W

Castral peried (menth sd you ) -z
Humber of mhabitants 1 57 trdecfon-rate 1 123 X%

If the interval is too long, the retidual cases resulting from persons formerly
1 the Incubation period, or newly imported cases, msy under certain
conditions, drmpish the sctnal effect of the campaign™ It is essential
mmtbzhtmﬂbctmfnﬂawupmmmﬂommouldno:belongu
than ono
hthn’:rnﬂviﬂnpomeovd(ﬁp@LMkum:cﬂvnfocmwhh
a relatively high proportion of early infections lesions (29 cases) together
wath 88 latent and 11 tertiary cases. The mitial examination was icom-
plcle}ycnniedoutowingloth:hmh:dcxpcnmohhotnmlnh:ﬁme
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with 4200,000 moits of PAM each. During this period the stroposttivity-
rete had decreased by pearly balf, and the reservolr of infection, by
815 4 Treatment with the @ms dotegs was repeated In 242K of the
nital cases.

The secood control mamination was made 2 months sfter the
ikl survey and it was discovered that seropositivity had decressed to

were treated {or the (hind thme with a larper doso of PAM, 7,200,000 units
being piven in three hyjectiom.  Fresh cases of syphilis wern given the same
ytaiment at 4t previous coaminations, and sbortive treatment (1,200,000
urdis) was piven to all expoecd members of familtes with fresh syphils.

At the third cootrd examoination, 27 months afler tho campaign bad
started, & was foond that the scroposdtivity had fallen to {4 £ xnd that
the reservolr of Infection had been elfminated,

Improvement of Yiving conditions and general hygwene will lesen the
rik of gresding endemic syyhilis when casey reappeat  Althongh socdsl
a5d ecconomic betterment phrms are rader way it is Hkely that & general
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of the peopis 10 the problem bas bern alicred this 4 doo partly to tome
geoenl fmpr in wochl xnd T Iy to the
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Since then, five follow up examinations have been camed ont. At the
fourth, held at the begminning of 1951 only one young man, who had
previously been sbsent from the village, was found to have a fresh case
of syphilis he was treated. At the last examination (April 1951), thres
years afier the start of the campaign, the village was free from infection,
There were no new cases of syphilis, and only four inhabitants remained
scropositive.  Of those, two had doubtful reactions and two positive, one
of whom was a woman of 63 whose serological findings remained strongly
potitive despite three courses of treatment with PAM  she had no clinfeal
mantifestations.

However such success could not always be counted on. Single instances
of fresh infection were tomttimes encountered after the second control
examination, but they were usually found to be confined within limited
areas and to recur in a small pumber of familler. Such relatroduction
of the discase by & member of & family who had been absent durmg the
campeign and had been neither examined nor treated is iltustrated in #g, 42,

FI1G. &, IKFECTION OF FARILY BY RETURN OF ARSENT MEINBIR (WNO ROLESICD
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mith cases.

The seood comtrol axmination was mads 21 montls afier the
toftlal srvey and it was dt d that positivity had & d to
57% a fipme which includes both doubtful and positive resction.
The reservoir of Infectlon, however was only sightly redoced as abortive
treatment had tot been given. In the village of Medyedia, an old endemio
fooxs, u fairly high percestage of treated cases seropasitive
even sfier retreatment, The majority of these were Iate Intent casey and
were treated for the third tire with a larger dose of PAM, 7,200,000 nolts
being given {n three Infections. Fresh cases of syphilis wero given the same
trextment a5 st previons examinations, and abortive treatment (1,200,000
waits) was given 1o all exposed membens of families with fresh syphilis.

At the third comtrol examimtion, 27 months afier the campaign had
slarted, §2 was fornd that the seroposdtivity had fallen to 14/ and that

climinated.

the reservolr of infection bad been
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0. 4. SIROFPOSITIVITY RATE AND NUMBIR OF CASES OF SICONDARY
SYPHILIS (MO BAPNA)
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e, 0. SROPOSITIVITY-RATE AND RUMSIR OF CASES OF SICONDANY
SYPHILIS QMO SAPNA) (confmed)
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In our experience it 13 possible under favourable conditions, and in
Hmited arcas, to eradicate the infections reservorr completely wathin a
short perzod of tume by mass treatment. In other cases, the diseass can be
checked and the infectious reservowr reduced to a minimum over # some
what lopger period and ultimately el d. In both § true
relapses and renfections, and remntroduction of the diseass from other
arcas, must be watched for The epidemiological sitzation cannot concelv
ably returnt to its oniginal form after one or two follow op examinations
have been made, but constant supervision of previously endemic areas
is necessary as part of the long-term programme, In Bosnia, such super
vislon and health contro] are provided by one or more health workers
remaining In the field between control exammations and after the field
campaign proper has come to an end. Being salected from the field teamn,
they are famihar with endemuc syphills as a rural health problem in all
1ts aspects. ‘This system has alrendy proved invaluable in achieving lasting
results, The health workers co-operate with the local health centres, wihich
assume the responsibility for keeping the disease under control through
their normal hinery agalnst ble d in the * consoll
dation phase”*® of tho long-term programme.

The present programme is serving as a bridgehead to the development
of general public health services and to the expanmion of the machinery
against communicahle discases as advantags 13 taken of the advances
already made the population has been made aware of the need for such
services, and its aumbers are known staff has been recrusted the basis
of & sound record system has been established and, in many commumtics,
fmdh&uhnvcnlrmdybecnletupormninzowcxpandad.
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of sporadic vencreal syphilis, with gom-
mtous kefoms on the skin, in the mso-
phn-ynp] tegion, and In the osteo-

articalar gystem.  Comtrary 10 previous
belief, ficld Investigations bave shown that
hrvohvement of the contral nervoas system
also occuns.

Supermfechon of an wiready infected
and allergic bost i conwdered 10 be the
chicf reason for the froquency of tertiary
letdons.  When living conditions fmprove
and the chomees for pon-vencreal trans-

que, contrairement & ce qoe I'on aroyaht
précédemment, ke systime nerveoy contral
pouvait &tre &galemert attemt,

La sminfection de sajots &1 nfoctés et
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are trexted, the number of active tertlary
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syphilis. However though nare, they do
occtr  Therr rarity is largely doe to the
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bérédo-eyphifitique.

popalation In endemic areas was caamined
and 35,238 case, or 0 of the cramined

popalaton, were treated.

At the highest infectioa-rate was found
in DOrth-castem Bosnla, the most fntentive

cest dam cetic région que la CImpgno
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tmes encountered as late as after the

0ot all the members with early syphllia

ment finally bed to the adoption of & tingle
Injection of 1,200 000 anits of PAM.
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fection récente ont parfoby 5 cheerris,
méme apris Is second examen de contrle,

Il nest goirs ponible, en s foodamt
exclugivernent sur des constatations cfl-
niqoes ou sérologiques, de distinguer ks
vrales rechmtes on cas do séro-résisiance
des réinfections {1 convient daoc de falro

do syphills récente n’avasent pas ét4 sowmis
an traitement. 1 ext done apparu qu B
grande majorktd des rechmies ou ks cxs
do syphilis récente, répatis séro-richtantt,
dealent, en fait, des réinfections.

On a crtimé quo la réduction du réservolr
do I'mfoction dépendalt dant nos langd
mesure do Ladministration d'un traim-

& un traltement do co genre. Apris Jessal
do doses diverses, on a fimlement sdopté,
dans oo cas, me posologic do 1.200.000
anités do PAM, adminleries en poo seuld
injection.

L'agteur ert d'avis quil est posible,

conditions sont moins favorabies, la mala
dio peut étro enrayte et Jo réservoir réduit
a0 mindrum au bout d une périods plos
longoe, 1l bizn quen difinithe, U est
pomible de wppeimer radicalement h
syphills endémique.
En cooclesion, I'suteur indique que do
programme de Jutto cootrs la syphilis
en Bosmbo doit Pcmt'm

endémique
d'amercer | organisation do service péné-
raux do santé publiqee, qul scront créds
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foction récento ont porfois &3 obweryss,
mime apris ko second examen de contrida,
€t oo convtatations proqvent qu'te sur
veillance continns demeure nécessaln

I a & observé que Ja
cas apparents do rechute dlniquo ou siro-
logique ou de sarvemlent

On a c3timd que [a réduction du réservolr
de Dlnfection dépendalt dims e Largs
mesmre do 1 adminigration d'un tralte-
ment wbortlf am contscts familisux, Towes

dans o o, ume posologle do 1.200.000
unités do PAM, sdmisistrécs ea une sclo
{njection.

par mn trtement en sérhe, do tarir

tement et rapldement be réservolr 86 L'infec

mmhmmnmuﬂ
Lorsqoe 3

In cooctusion, the suthor points oat that

dated, Indeed, s I3 indicared in the

cmdjdommmdmﬁmbh“"‘-’-’-“
dio peat Lire enrayte ¢t o réservoir ridait
au piinimam au boot &'me périods phn
loogue, f bien quea difinitive, Il est
possible de supprimer radicalement la
oyphills endémique.

En conclimlon, 1 antear diqus aus te
programme do lutte cootro 13 typhills
e Basnbe dolt permetire

ranx do santd publique, qul sront créds
i mesre que ks rénudtats acols mroat ¢t



ANNEX

STUDIES ON TREPONEMES FROM CASES
OF ENDEMIC SYPAILIS

Twosus B. TURNER, M.D.
Pavo B ROLLANDER, WD3

Introdection
1n 1950 the World Tiealth Organization mads a gramt 10 Johms Hopkis

Unirenity for the cstabshment of an Internationsl “Treponcmatosts
Laboratory Ceater Thopm-pomofltﬂmmwmﬁy lnwihbcnﬁu-n

whh fleld teams and other ciea, certaln which app
10 be batio to a Jorg-range workdwide aniack on the O
of thew problecs was concetred to bo an ehncldation of the biological

reatioashlp between species and strains of treponemes bsolated from
different clizical syndromes a3 they existed {n varions parts of the world.

Among the irst of such symiromes selected by this laboratory for
mvestigation wis endemmic gyphills, which was then under extensive field
stady in Yegoshavh by Dr E. L Grio and his associates, with the tupport
of WHO In colaboration with Dr Grin, two strains of treponemes from
patients in Bosoh were alully d in Y animab and
sabjected 10 forther gtady bn this lbocatory

Tetxtion of Strytes

For tha attempted isolation of stralns, rabbits and bamstery were shipped
by air from Baltimore to The tramsfer of homan material to
acimls was mde by Dr Grin, ard the anitmaly were retumed promptly
by akr 10 Ballimore, whers they were subsequently observed by the writers.

Tﬂﬁ?mm&fmmthwp&kmm!&ﬂmbulmm

L Theso two stralns of
bave bern dsigmad 1 Bonmts Koo oo freponcmes
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ANEX 8
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ThnchhAmdBanthlnlbnhnvcdmmm:hlﬂnluhbunlory
mm&wmmm-m,wmmm
todicaied. Comparisons will be made with nine recemily fsolsted strans
dmuﬂumwwmdrrmm
which T bern 30 Widely wed i laboratory eudes Among the recently
hohicdmhu.thrumhohtndfmmpaﬂmnvh.hvmuﬂyuqdmd
fyphilis Chitago, Baghdad A, end Baghdad B three from patients with
beel Syrla A, Syt B,and Irsq B and three from patients with yaws
Hadi A, Haitl B, and Indonesia B.

The Bosxha A strain has pow been through 19 antmal pavsages in rablets.
Of 38 antmly inocuhited intratesncularly besous in which T poffidon
fas been demonstrated devloped ln 37 The Bosnia B strain has also been
throwgh 19 pearge fn rabbits at the thme of writmg, with postively identifad
fexioes fn 40 of 42 animb noculated intrateshcularly  Twehe rabbits
havo been noczhated intradermalty with the Bomnia A stram o four it
was the 5ol metbod of lnoculation  In the other eight, it was combined
with tegticutsr imoculstion.  Twelve rabbity have also been Inoculated
intradermmally with the Bomnla B strain  In foor of thess anmmals this was
the sofs method of Lyocutation.

Deniled comparattre data on thess strains will be pobiished etsewhere,
Buflice it to sy bare that the main difference between all theto strains it
In their capacity to produce indurated ksboms io rabblts. This, in twm,
appeary to bo related to the producty by the trep
of 2 mocoed materfal whach has been kdentified as byaturonic seld. A stdy
of Hsopthological mmatrhal from rabbil kesioms shows no significant
qualtative difference between the Bosala stralns and other syphills strains.
Quantitatively

macopolysaccharide produced, or n an
el chemical dffereocs in the b aclds p by differeat
stralny and species and & differcoce in the smcoptibility of

these products
12 the cazymes of the rabbit which are toncerned
kyateroce add. b itk the disporad of
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Bostia A strain

The patient from whom this strmn was obtained was 2 35-year-old
man, K. A S, History No B86/50 According to Dr Gna s notes, the
patient had mucous patches under the tongue and on the tonsils papular
secondary leslons on the face trunk, and extremuties, with some becoming
pustular and moist condylomata on the genitalia. Kahn and Meinxcke
serologlcal reactions were positive.

The materm! for moculation of anfmals was collected, In a mixture of
scrum and saline from an ulcer on the shaft of the pems darkfield examun-
ation of this material showed maay treponemer. One rabbut was (noculated
a3 follows 0.5 ml was injected into the body of each testis, and Q.1 ml
intradermally at each of four sites on the clipped back. Ore hamster was
grven intradermal inoculations in cach ude of the scrotum and at four sites
on the back, the amonat injected at each mite being approxsmately 0.2 ml.

The animals arrived In Bajumore in good condiion  On the 2th day
after lnoculation slight chanpes were noted 1n each epididyms of the
rabbit and, upon excision of the tests, typical motike treponemes wers
demonstrated. This matenal was transferred to the testes of two normal
rabbits, which developed lesions 1o about 30 days. This strain has pow
been through 19 successive spimal passages. No evidence of infection
developed m the hamster inoculated directly from the patent, although
the Iymph nodes of the hamster were not examined.

Bosnla B strain

The patieot from whom thus strain was obiained was a 38 year-old
man, N G G History No 19/50 Four other members of hus family—
his wife and three children—were also infected. Examination of the patient
revealed mucom patches in the mouth and most condyljomata fata on the
skin of the scrotum. Material collected from the latter lesions i serum
saline showed treponemes on darkficdd exammation. The habn and
Meinicke tests were positive.

One rabbit was inoculated as follows 0.4 m! into the body of exch
testrs and 01 ml mtradermally at four nites on the clipped back. The
ammal arrived back in Balimore in good condition  On the 76th day after
inocalation lestons were noted in the testes, and on excision cach showed
enlargement of the head of the epididymiz and pinpoint lesions on the
surfoce of the testls, Transfers were made to two other rabbits, whch
developed testrcular and cutancous lesions in 21 days. This strain slso hes
now been through 19 successve animal passages.

Bosia C straln
Materm] was transferred to two bamsters only  Since the strain was not

mcovu‘td[romlhaannhnlh,nufmihddc&ikwiﬂbcﬂm
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erp 1 method, the following resalts
wero obtaioed of forr antmabs provioualy infected with the Nichols strain,
ote 4 Jeslons upon chaflengs with § 000 of the Bowh
A srain {njectzd into each of four sites, whereas four control animals
similarly ped 2 chancierisno patiern of ladons.  The
fame reynits were obtatned when & groop of four rabbits immune to the
Nichoh strain was eimflarty inocolated with the Botnia B straln, together
with fotr pormal controh,

It bs concluded on the besis of tho foregoing evidence that both of
the Bomnia sirains are closely related Immunologically 10 the Nichols etrala,
Since numerom other syphilis strains bave also been shown to bear o similar
relationihip (o the Nichols strwin ® it i concloded thst the Bosnts strainy
chave, b this sespect, ko most otber syphilis strains bolated fn vaziom
Tart of the worid, but more particalarty in Notth America,

Te3pond fn etsentislly
thnmmmnthrdammhmmabumlybohhdmm
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\unobsm‘edinthcﬁmmuorlhmpamgu and, while not all the
Eﬂoc;d;t:innhn;?hwmownmuatyphlldmhmbmqmtpmm

strains unquestionably have th clty to Inducs eyphitis-tike
lesions in the rabhat. ” camdyie

Character and Frequency of Lestons fn Hamsters

Some years ago Bessemans and de Moor ! noted that, when the golden
or Syrian hamater (Mesocricetus auratus) was inoculated wth T pollidion,
lesions ordinardly did not develop but the animal acqumed a symptomicss
infection as manifested by the p of readily d able trep
in the lymph-nodes. More recently Geiman? has reported that lestons
mbeprodncedinhamﬂ:nhyyam&eponcmabutnotunmﬂybysyphﬂh

ns.

In our hands each of the 12 newly isolated strains has at ope time or
another produced spectfic, local ukersted lestons in hamsters after fntea
dermal moculation in the groin or scrotum or into the tissues of the lip.
These lesions do not differ significantly in character according to the spectes
of treponenes ynoculated  but, from our experrence as a whole, it may bo
sald that the yaws and bejel treponemes have produced Jeuons in a higher
proportion of the hamsters inoculated than have the aew syphilis strains,
Morcover mott of tho hammters which have developed very extensive
lesions have been inoculated with either yaws or bejel trepopemes.  Since
a number of factors, soch &y the temperature of the environment and the
tire of the Inoculum have not been adequately controlled it cannot be said
at this time that there is a real difference 1o the behaviour of this animal
species to diferent strains of treponemes. Almost without exception,
h motile trep can be rated in the lymph-nodes of
bamsters inoculated with syphilis as well a3 with yaws and beyel

It fs of interest, however that, unbike the letions induced in rabbits
by T paflidiom, the lewons in hamsters exhibit fitgle, if any fuduration,
although they are customarily gwarming with treponemes.  What may bo
the biologxcal basis of this variation in the response of these two animal
species to the same strain of T paificien is not known  agalg, it is possible
that the hyaloronic acid/hyaluronidase system may be involved.

Of cight hamsters inoculated with the Bosala A strawn, five developed
eaternal darkfleld-poutive fesions, and trep were d d by
darkfield examination of the Inguinsl nodes of the other three. The Bosnla B
wraln produced Jesions in five of seven hamstery inocplated, and each of the
other two animals showed motile treponemes upon darkfield examiration
of the ingwinal lymphrnodes. These results are cited as & matter of interest
only since no copclusions of & comparative nature c3n be drawn from them
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rabhits, together with four normal rabblts as controls, were

frtradermoally on the batk with the ctallenge sinin.  Fallure of dalom to
dovrdop in the previonly infected rabbits, when charactzmtio leslons
developed n the cortrols, was regarded & evidence of & wobstantial degres

oo developed feions upon ck ‘with 5,000 trep of the Bosaia
A strin tnfected ioto each of four tites, whereas four control amdmals
shndhrty fnoculated deecloped of lesloms. The

ped o
amo resaits wern obtained when & group of four rabbits immone to the
Nichols sirain was timilarty inocohited with the Bommia B srain, together
with foet pormal controhs.

1t b concluded on the besiy of the forcgomng evidencs that both of
the Bosnia siraim are clowcly related immunclogically 1o the Nichols stradn.
&incs nmmerous other syphills stratns have sbo been shown to bear & dmitar
relationship ¢0 the Nichob strain® it 6 concloded that the Boenta straim
behres, o this respect, Hke most other syphilis strains bsolated in vazfous
parts of the world, but more particolsrly in North Amerlea,

Pesic/ifts Scmitivity of Beia Stratos
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mobscrvndlnthaﬁsttwoortbmmgm and, while not afl the

&mmﬁmmim hawlbownlhsetypimlluiominmmmpamp.
unquestionably have th

erosnla siaing us 6 capacty to induce syphifis-like

Chanacter and Freqoency of Lestons b Hamsters

Somo years ago Bessernans and de Moor  noted that, when the golden
or Syrian hamster (Mesocricetus auratis) was inoculated with T palfichem
lesions ordinarily did not develop but the animal scquired a symptomiess
infacﬂonummﬂ‘m:dbythemmormdﬂydmonmbbmwm
m the lymph-nodes. More recently Geuman * has reported that Jesions
ﬂbcprodmadmhnmnmbywmtrwoncmahmnotumﬂybyxmﬁm

D%,

In our hands each of the 12 newly iaolated strains has at one tims or
another produced specific, local, ukerated letfons In hamsters after Intra-
dermal inoculation in the groin or scrotum or into the tissues of the lip.
These beslons do not differ significantly in charucter according to the species
of treponemes inoculuted but, from our experience as 2 whole, it may be
said that the yaws and befel treponemes have prodoced kesions in & higher
proportion of the hamaters Inoculated than have the new syphils strains.
Moreover most of the hamsters which have developed very extentive
lestons have been inoculated with cither yaws or bejel treponemes. Since
2 nomber of factors, such as the temperature of the environment and the
sizo of the inoculum, have not been adequately controlled, it cannot be sald
at this trme that there is & real difference in the behaviour of this animal
speczes to different strains of treponemes  Almost withomt exception,
1 motils trep can be d d in the lymph-nodes of
hamsters inoculated with syphilts as well as with yaws and bejel treponemes.

1t is of mterest, however that, unlike the lesions iodeced in rabbins
by T pallidum, the letlons in hamsters exhibit little, if any induration,
although they are customarily swarming with treponemes. What may be
tho blological basly of thrs vanation in the response of these two animal
species to the same straln of T pallidiem f3 not known  again, it 13 posalble
that the hyaluronic-scxd/hyaluromdase system may be involved.

Of clght hamsters inoculated with the Bosnia A stran five developed
external darkfield-positive Iesions, and tref were & d by
darkficd exammation of the Inguinal nodes of the other three. The Bosnia B
strain prodnced lesions in five of seven bamaters inoculated, and each of the
other two animals showed motile treponemes upon darkfield examination
of the inguina) lymph-nodes. These results are cited as a matter of interest
only since no conclusions of & comparative natare can be drawn from them.
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Amorcsammuindcxofpcmcmmdrmbpmvidcdbythemvﬂm
methods developed and applied by our associate Mis Ellen Nell. These
methods are essentually those employed in testing other organisms by the
dilution method, with special adaptations to the more difficult problem
of assay against the treponemal group of organisms, as described elsewhere ?

Agnin employing the Nichols strain for reference, 1t hag been found that
the amount of penrcillin which will render 50,/ of the treponemes noo-
motile 1 18 hours, using control tubes for purposes of comparnson, is of
the order of 00019 p per ml of test materlal. The corresponding figure for
Bosna A i3 00013 and for Bosnia B, 0 0012, both of which are well withm
the limits of vanation of the method. It Is of interest, too that all other
straim tested fell within these general limits

It seerna fair to conclude, therefore, that the Bosnia strains of endemrc
syphilis do not vary sigrificantly in their peascilin sensttivity from other
strains of treponemes solated in other parts of the world and from various
clinfeal syndromes, These results suggest that types of penicrihin treatment
which are found to bo effective in other treponemal diseases wili be equally
effective in the endemic syphills of Bosnia. Should sgnificant clinical differ
ences be noted between the reaction of the host in endemic syphils and that
commonly observed in venereally acqormred syphilis, 1t appears that they
may best be explained by epidenuclogical or socaological factors rather than
by important biological differences 1n the lofecting treponemes.

RESUME
Deox souches de trépondmes, étpom-

SUMMARY

Two straims of treponemes, designated
“Bosnla A und Bosnla B” wers establah-
o {n laboretory ankmals which were fiown
fram

mées Bomie A et Bosmie B, ont &t
inoculées & des ankmox do laboratoire
qui ont 444 envoyls par gvion de Sanjevo
(Yougoshavic) i Baltmore, Md. (Bt
Unls d Amérique). Les aurteurs ont dndi,
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