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FOREWORD

Success in the prevention and control of any disease depends on a knowledge of its
natural history. It is not sufficient to study the course of the disease and its behaviour
in the individual; the investigations must be carried out among the affected population
as a whole, and particularly into their environment. The characteristics, habits, and
customs of man in his physical, mental, social, and economic surroundings must be
considered if the underlying causes of mass disease are to be understood. With communi-
cable diseases, the relationship between host and environment, as well as between parasite
and host, must be defined so that epidemiology becomes a broad method by which the
natural history of the disease is elucidated, leading to a better understanding of the
nature, sources, means of spread, and eventual control of the disease.

The present paper is an attempt to study the natural history of syphilis in Bosnia in
this broader sense. The Bosnia syphilis is a treponemal disease, usually non-venereally
acquired in childhood, which has been known to be endemic in the region for many
centuries as a result of the invasion of Europe in the 17th and 18th centuries by the
Ottoman armies. Many pockets of land populated by people of Turkish origin were left
behind in eastern Europe, in which the disease has remained very prevalent until recent
times. Bosnia is the largest of those areas where the social and economic conditions,
associated with very low standards of hygiene and of living in general, have for centuries
maintained an environment favourable to repeated exposures to and the transmission of.
Treponema pallidum by direct and indirect contact-domestic utensils, etc. This epide-
miological setting has persisted until the present day and is similar to that which existed
in Cromwellian England when the " Sibbens " was a widespread non-venereally acquired
syphilitic infection in children. The same applies to the "Radesyge" in 16th-century
Norway and to other non-venereal treponemal infections in, children found in different
countries of Europe in the 18th and 19th centuries.

The natural course of syphilis acquired in childhood, including its epidemiological,
clinical, laboratory, and other aspects, has not been adequately described in existing
literature. The present study represents an important contribution to the limited know-
ledge on the subject. The environmental factors and their influence on the perpetuation
of the infection as an endemic disease, the course of the disease over decades, and present
control efforts are discussed; facts about this " endemic" type of syphilis are appraised;

* This paper, the first of a series of studies on treponemal diseases, will also be published in the
Monograph Series of the World Health Organization.-ED.
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and original theories and new considerations are advanced explaining its behaviour in
a primitive environment.

This paper, therefore, is not only of interest from the point of view of epidemiology
and the successful control of a non-venereal syphilis problem in rural areas, and because
it fills important gaps in medical knowledge, but should also be of considerable value in
the control of other treponematoses, such as bejel, " njovera ", and particularly yaws,
all of which have epidemiological features similar to those of endemic syphijis and in
which only the resulting clinical syndromes are different. Furthermore, this study
has contributed to the drawing-up of plans for both special and general public-health
measures in the areas under consideration. A favus-control programme is already in
operation, and it is presumed that the relationship already established with the people
and the new record system will contribute to the improvement of local health measures.

Since 1948, the Yugoslav health administration has developed a nationwide syphilis-
control programme as part of its general health activities. In Bosnia, a special effort has
been made to control endemic syphilis as part of the general programme for social and
economic development. The World Health Organization (WHO) and the United Nations
International Children's Emergency Fund (UNICEF) have participated in the programme
at the request of the Yugoslav Government. International interest in the endemic syphilis
in Bosnia, however, is not of recent date. In 1933-6, the Rockefeller Foundation supported
national field studies into the nature of the disease with a view to defining the differences
that were believed to exist between the endemic type of syphilis found in Bosnia and the
sporadic venereal syphilis found in other parts of the world. With the increase of co-
operation among nations in matters of health after the second World War, and, on the
technical side, after the introduction of repository penicillin preparations, it became
possible to approach this problem on a large scale and in a more practical manner.
A wide case-finding and treatment programme has been in operation in Bosnia since 1948,
and it has attracted particular international attention as one of the first systematic pro-
grammes in the world aimed at eliminating an endemic infectious disease through mass
treatment.

Preliminary discussions between the Yugoslav health administration and WHO,
which took place in 1947 and were followed by a field study by Dr. T. Guthe, of WHO,
and Dr. D. Borenstein, of UNICEF, led to the formulation of plans for the current
programme against endemic syphilis in Bosnia as part of the nationwide syphilis-control
programme. Various supplies and equipment were furnished by UNICEF, and several
WHO expert consultants and advisers have subsequently studied the Bosnian programme
in its different phases of development, among them Dr. Evan W. Thomas, Professor of
Clinical Medicine, New York University, and Dr. E. Gurney Clark, Professor of Epide-
miology, Columbia University, in 1950 and 1951. The planning, implementation, and
follow-up of the programme have been the responsibility of the Yugoslav health admi-
nistration and of the Field Director, Dr. E. I. Grin, Director of Health, Sarajevo, the
author of the present paper.

At the request of the author, Dr. E. G. Clark undertook to comment on and discuss
various aspects of the mass campaign. His views were embodied in a paper presented to
the fourth session of the WHO Expert Committee on Venereal Infections and Trepone-
matoses, which met in London from 28 July to 2 August 1952. This paper will be
included in the report of the Expert Committee, which will be published in the World
Health Organization: Technical Report Series, subject to approval by the Executive
Board.
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INTRODUCTORY REMARKS ON BOSNIA-HERZEGOVINA

The People's Republic of Bosnia and Herzegovina occupies a central
geographical position among the Federal Republics of Yugoslavia. It is
the third largest, with an area of 51,567 kM2, or 20.7% of the Yugoslav
territory. It consists of two geographical units, Bosnia occupying the
northern and central part and Herzegovina the southern. It is predominantly
mountainous, 66% of its territory consisting of mountains and highlands
with a total wooded area of 2,134,196 hectares.

At the frontier of Bosnia and Herzegovina the temperate continental
climate meets the Mediterranean climate. Central and eastern Bosnia
have a typical Central European climate with cold, snowy winters and
moderately warm summers. Favourable natural conditions for growing
cereals and fruit trees, particularly plum trees, ample resources in minerals
and ores, extensive forests, and rich reserves of water-power give an excellent
basis for the rapidly developing industrialization of the country.

On account of the favourable natural conditions, the present territory
of Bosnia-Herzegovina was settled as long ago as the remotest prehistoric
times, the chief representatives of its ancient civilization being the Illyrians.
They were subjugated at the beginning of the 1st century A.D. by the Romans,
who ruled these regions for more than four centuries. After the splitting-up
of the Roman Empire into the Eastern and Western Empires, the area
occupied became the theatre of confficts between Eastern and Western
civilization. The first Slavs started to invade Bosnia at the beginning
of the 7th century, and in the valley of the river Bosna they formed the
core of a mediaeval State.

During the course of history 'nearly all its present provinces became
attached to Bosnia, and its boundaries corresponded more or less to the
present frontiers. Meanwhile, the State was not particularly strongly
organized, and Bosnia came under Turkish rule at the beginning of the
15th century, without much resistance. Thus, it came to occupy a strategic
position between East and West.

Turkish rule in Bosnia-Herzegovina made a deep and lasting impression
on social, economic, and cultural life, and the influence of Islamic civili-
zation became predominant. The Mohammedanized population, though it
had broken off almost all contact with its national traditions, still retained
the language and some customs as its specific national mark. Meanwhile,
the rural districts experienced cultural and economic stagnation, and the
standard of life remained extremely primitive.

Turkish rule lasted until 1878, when the Congress of Berlin gave
Austria-Hungary a mandate to enter Bosnia. The Austrian occupation
of Bosnia-Herzegovina, with its semi-colonial methods of administration,
provoked a strong national movement resulting in the assassination at
Sarajevo in 1914 of the heir to the Austrian throne, the Archduke Ferdinand.
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In 1918, after the first World War, the newly created State of Serbs,
Croats, and Slovenes brought about no essential social or economic changes
in Bosnia-Herzegovina, and the much-hoped-for cultural and industrial
development made but very slow progress. Bosnia-Herzegovina remained,
in fact, only a sphere of interest in a common State, while religious and
national differences became more and more acute.

At the beginning of the second World War, when the occupation was
followed in this part of Europe as in others by a struggle for national
liberation, which started on 27 July 1941, the crisis threatening social,
national, and political disintegration and economic stagnation was sur-
mounted. By paying a huge toll in human life (the war claimed 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 Bosnia and Herzegovina is recognized under the Yugoslav
Constitution as a member of the Federal Republic with equal rights.

The low cultural standard prevalent in Bosnia-Herzegovina during its
historical evolution is best illustrated by the high illiteracy-rate. The
Austro-Hungarian occupation found a population more than 95 % illi-
terate, but compulsory primary-school education was introduced only in
1911. Actually, not more than about 15% of school-age children went
to primary schools, and Moslem girls did not go to school at all. Owing to
these facts, there was no real progress in the cultural life of the population.

After the first World War, the population of Bosnia-Herzegovina was
still about 87% illiterate; among the Moslem women, who had almost
no rights and who lived in complete subjection to the men, only 1 in
1,000 was literate. As late as 1939, 56.4% of the men and 87.6% of the
women in Bosnia-Herzegovina were still illiterate. After the liberation,
rapid progress took place, and between then and the end of the scholastic
year 1949-50, about 600,000 persons had learned to read and write, while
the number of primary schools had increased from 1,043 to 1,847.

The population of the area is 2,565,277 (1,237,381 male and 1,327,896
female), or 16.3% of the total population of Yugoslavia. The annual
population increase is 2.27 %, the highest rate among the Yugoslav Repub-
lics. The average population-density increased in Bosnia-Herzegovina from
45 per km2 in 1931 to 49.9 in 1948. The population is denser in the
north, where cereals grow well, and is less dense in eastern and central
Bosnia.

Ethnically, the population of Bosnia-Herzegovina is almost exclusively
Slav, being composed of Serbs and Croats. Geographically, these two
groups are very intermingled, and it is impossible to draw ethnical frontiers.
The problem represented by the Moslem population is being solved by
encouraging their cultural, educational, and social development in order
to bring them more speedily to a stage where they will realize that they
belong to either the Serbian or the Croatian ethnical group.
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According to the census of 15 March 1948, the most important social
groups were as follows: peasants, 1,966,406; industrial workers, 291,408;
civil servants, 185,525; craftsmen, 31,261; and tradesmen, 12,913. In the
present period of social and economic reorganization of the industrial
structure, a continuous change is taking place in the social composition of
the population, which is increasing rapidly in towns and industrial centres.
The population of Sarajevo, for instance, increased by 57.6% between
the liberation and 1948.

There are no big cities in the People's Republic of Bosnia and Herze-
govina; but, as in other Balkan countries, there are numerous small towns
and villages. Sarajevo is the industrial, political, cultural, and communi-
cations centre of the Republic. Its cultural importance has increased
considerably since the foundation of the University there in 1949.

ORIGIN AND EXTENT OF ENDEMIC SYPILIS

No reliable data are available on the origin of syphilis in Bosnia.
Isolated cases are described in historical documents as early as the begin-
ning of the 16th century, at a time when pandemic syphilis raged in Europe.
The disease is said to have been introduced from the East by the Ottoman
armies which crossed Bosnia on several occasions, setting up military
quarters along the highways and in frontier towns. However, the possibility
that the West also contributed to its spread cannot be excluded.

There are also descriptions of the appearance of syphilis in other
areas of present-day Yugoslavia at about the same time as it was first
mentioned in Bosnia: in Dalmatia, where it was known as " mal di
Breno "; in Serbia, where it was called " frenga "; and on the Croatian
littoral. The disease was then called " Morbus Skerljevo " 5 (after the
village of Skrljevo) and spread widely during the French occupation
of 1809, although the inhabitants hold to the idea that syphilis was intro-
duced by seamen who had taken part in the Turkish war during the reign
of Emperor Joseph I (1781). It is also possible that some syphilis was
introduced into eastern Bosnia by Turkish immigrants from Serbia during
the first half of the 19th century.

Fra Stipan Kristicevic (Libellus medicinalis) describes syphilis in
Bosnia in 1834, while a later source, namely, Fra Frane Jukic,41 states
that the disease appeared in Bosnia at the end of the 18th century. It
remains a fact, however, that the disease spread endemically and epidemi-
cally, chiefly among the Moslem population, during Mehmed Pasha's
military campaign in Bosnia in 1832, and later with the arrival of Omer
Pasha. It has remained a problem of considerable magnitude up to the
present day.

The above data indicate that it is highly improbable that syphilis
originated in Bosnia from any single source, or that it was brought in
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with any single historical event. It is much more likely that the disease
was introduced from different countries and at different periods of time,
the Ottoman troops playing the major role in its spread. This is given
some support by the absence of close contact with the West at that time,
whereas close connexions were maintained with the East, with Turkey
in particular. Syphilis is, in fact, much more widespread in the eastern
than in the western part of Bosnia. There is no information to show the
extent of the problem in Bosnia under Turkish domination, but it is
highly unlikely that the disease could have acquired ascendancy over an
entire province at any one moment.

By the end of the 19th century, when Austria had occupied Bosnia
and Herzegovina, syphilis was already widespread. It was most common
in Cazin, and in central and eastern Bosnia, while the least affected area
was Herzegovina. Records 40 for the period from 1905 to 1911 show
that, in investigations carried out in 37 districts, 41,398 clinical cases of
syphilis were found, the infection-rate among the population examined
being 8.3 %. Clinical signs of early syphilis were found in 30,933 persons,

FIG 1. PREVALENCE OF ENDEMIC SYPHILIS IN BOSNIA AND HERZEGOVINA, 1951
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while 10,463 showed tertiary lesions. The actual number of infected
persons was no doubt larger since the investigations were incomplete;
moreover, latent syphilis was not diagnosed as serological tests were not
carried out at that time.

After the collapse of the Austro-Hungarian Empire, an attempt was
made to organize a syphilis-control programme in Bosnia and Herzegovina,
the main part of which was carried out between 1926 and 1933. During
this period serological examinations were performed, and many cases
of latent syphilis were diagnosed. Specifically, 57,965 cases of syphilis
were found, 17,746 in the early stages, 6,943 in the tertiary stage, and
33,276 in the latent stage. The infection-rate among the population examined
was 11.8%.

As there was no uniformity in the organization of the programme,
in the diagnostic procedures used, or in the control of infective cases by
follow-up or analysis of the data collected, the findings were not suffi-
ciently reliable to form a basis for valid conclusions on the true nature
and extent of the problem at the time or on the effect of the programme.
Nevertheless, the observations made give valuable information on the
geographical extent of the disease and confirm that syphilis was endemic,
and sometimes epidemic, in many parts of Bosnia.

Finally, in 1941, at the beginning of the German occupation, plans
were drawn up and an attempt was made to launch a general campaign
to eliminate endemic syphilis as a rural health problem in the area. 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 deterioration in living conditions
and sanitation; this gave rise to a number of new endemic foci in towns
and rural areas.

Fig. 1 shows the areas of Bosnia and Herzegovina where endemic
syphilis was prevalent in 1951.

The main reasons for the failure of previous efforts 30 to control syphilis
in Bosnia are considered to be the following:

1. Action against the disease was not undertaken simultaneously
throughout all the infected areas; and, in those areas where control efforts
were made, there were frequently long interruptions in the work.

2. No systematic examination of the entire infected region was
attempted, such work being restricted to small areas only; a large number
of cases were therefore not discovered, and numerous small and large
foci of infection remained.

3. Emphasis was placed on the clinical and pathological, rather than
on the epidemiological, aspects of the disease.

4. Modern antibiotics were not available; and only a small number
of infectious cases completed treatment with the classical chemotherapy
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methods, which were not suitable for mass work in isolated, and some-
times almost inaccessible, rural areas.

5. Low social and economic standards, primitive sanitation, and poor
living conditions, remaining almost unchanged, created a favourable epide-
miological environment for the recurrence of cases and for the perpetuation
of the disease.

FIG. 2. INCIDENCE OF ENDEMIC SYPHILIS IN NORTH-EASTERN BOSNIA, 1906-11
(BASED ON CLINICAL SYMPTOMS ONLY)
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It would, however, be incorrect to give the impression that the previous
efforts to combat syphilis in Bosnia were of no value. The activities in
the period between the first and second World Wars, for example, were
useful; but lasting results were achieved only in limited areas where the
infection-rate was often low, or in areas situated near the more important
population centres where the programme could be more easily supervised.
Limited improvements in living standards and sanitary conditions some-
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times took place in such areas, but only with difficulty did they reach
certain others in the less accessible regions of Bosnia.

The district of Visoko, north of Sarajevo, is a good example of an
area where a general improvement in social and economic conditions
accompanied the development of a syphilis-control programme. During
the syphilis survey of 1905-11, 8.2% of the population of this district

FIG. 3. INCIDENCE OF ENDEMIC SYPHILIS IN NORTH-EASTERN BOSNIA, 1927-33

was found to have clinical manifestations of the disease, and 3,251 clinical
cases were diagnosed; among these were 2,251 cases of early infectious
(secondary) syphilis. After the first World War, intensified control-work
was undertaken, and numerous field facilities were established. In 1936,
when the average infection-rate was 18.7 %, the great majority of the persons
infected had latent syphilis.26 This programme was continued until the
second World War; and, during investigations carried out in 1950, nearly
half a century after the initiation of control work, the infection-rate was
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found to be only 3.17 %, 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 numerous endemic foci remained, particularly in north-eastern
Bosnia, where there was no appreciable change until the present large-
scale programme (1948-52) described in this paper.

FIG. 4. INCIDENCE OF ENDEMIC SYPHILIS IN NORTH-EASTERN BOSNIA, 1948

Fig. 2, 3, and 4 show the recorded prevalence of endemic syphilis in
north-eastern Bosnia before the first World War, between the wars, and
after the second World War, respectively. Fig. 4 is based on the systematic
survey carried out at the beginning of the present mass campaign.

It is apparent that no marked changes have taken place in the prevalence
of syphilis in this area since 1911. Variations in infection-rates are to be
seen; but they may to some extent be attributed to the dissimilarity between
the methods used to obtain and record data, to differences in diagnostic
methods, and to varying degrees of completeness in the coverage.

Lopar. Baijijino

SERBIA

-Ki-------

v 19% lasenica_- ~ acaVl s-4s9 --=-= 35-=- ---=

Rogatica 4 --7p

_ __ , f ~~~~~~~~~~~~~~~~~~~~~~HO 2256

10



ENDEMIC SYPHILIS IN BOSNIA

THE CONCEPT OF ENDEMIC SYPHILIS

From observations made over the course of years 21, 22, 23, 31, 33, 62 and
from information gathered during the present syphilis-control campaign
in Bosnia,32 it is apparent that the essential characteristics of this treponemal
disease are as follows:

1. It has, as a rule, a non-venereal mode of transmission and is not
considered 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 where a low standard of education and poor
economic and social conditions, with primitive sanitary and dwelling
arrangements, are general; these factors make for repeated exposure to
treponemes, and the direct and indirect spread of disease is greatly
facilitated.

3. Its particular mode of spread, through 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 essential differences in the nature of the symptoms
of endemic syphilis and those of sporadic venereal syphilis, the sympto-
matology of both including cardiovascular and neurological 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 epi-
demiological features favouring a certain mode of spread. The term
"endemic syphilis " subsequently became associated with non-venereal
syphilis, usually acquired in childhood, in which repeated exposure to
small numbers of treponemes over a period of time gives rise to the 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 endemic form if the
various environmental factors referred to above are absent.

Similar considerations are probably applicable to other non-venereally
acquired treponemal diseases,20' 38 such as bejel 9 and " njovera ,66
both non-venereal treponemal infections generally encountered in children
in Middle Eastern, Asian, and African populations.37' 52, 53

In the early Bosnian control-programmes, emphasis was placed on
the clinical aspects of the disease, and certain erroneous conclusions were
drawn, in particular that .this infection was a benign illness. This resulted
in insufficient attention being paid to the real nature of the problem and
delayed the establishment of realistic public-health measures for the
control of the disease. It was not until the beginning of the present
campaign that it became evident that the major emphasis must be placed on
the epidemiological aspects if the disease were to be successfully controlled.
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EPIDEMIOLOGICAL CONSIDERATIONS

In Bosnia, endemic syphilis is mainly found among the rural population,
but it is not evenly distributed over the different areas, despite what appear

to be identical living conditions. Sometimes one village is heavily infected
while a neighbouring one may remain free or have only a few cases;
infections may be found in one group of houses in a village while other
groups remain unaffected. There may be considerable variations in infec-
tion-rates within one region, and even within smaller communities. For
instance, in one district (Zvornik), which includes 16 administrative units,
41,833 persons were systematically examined. The general prevalence
was 13.7%, while the prevalence in the administrative units varied from
5.7% to 24.8 %.

If a comparison is made of the infection-rates in the various villages
within one of these units, the variations become even more marked. Thus,
in an administrative unit (Sapna), with a general prevalence of 24.8%,
the minimum rate was 4.2% and the maximum, 60.1 %.

It is difficult to explain this uneven distribution of endemic syphilis;
social and family customs, migratory factors, the topographical structure
of the country, and poor communications, which hinder easy access to
certain places, may be important factors.

FIG. 5. FAMILY DISTRIBUTION OF ENDEMIC SYPHILIS IN A SMALL VILLAGE
(SOPOTNIK)
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A family " map " of the inhabitants in a small village is given in fig. 5.
This indicates that close family links, and social contacts, constitute an
important factor in facilitating the spread of the disease. This example
is taken from investigations in a Moslem village before the second World
War; although certain social customs no longer exist today, for instance,
the frequent changes of wives, the findings are still important. The village
was founded by three brothers (shown as A, M, and S), all of whom were
infected with syphilis. With the arrival of newcomers and intermarriage
between the inhabitants of the village and those of neighbouring settle-
ments, the community expanded. At the time of the investigation the
village was three generations old and had 25 dwellings with 116 inhabitants
(61 male and 55 female); 44% of the married women and 36.3 % of the
married men had been married two or more times. All the families in the
village, with the exception of five, were related to one another. A high
infection-rate (56.1 %) resulted from the close contacts which existed
between the households.

As a rule, Bosnian villages are not compact communities with the
houses clustering together or semi-detached but are dispersed over quite
a large area, either individually or in small groups. A study ofthe prevalence
of endemic syphilis in relation to the size of the community reveals that
the smaller and more compact the community, the higher the infection-
rate, since there are more opportunities for the transmission of treponemes.
Thus, a survey recently carried out in 322 villages in highly infected areas
as part of the present control-programme shows a progressive decrease
in the infection-rate as the population increases. Villages with a popula-
tion of up to 200 had an average infection-rate of 22.5 %; those with
from 200 to 400 people, 16.2%; those with from 400 to 600 people, 12.6%;
and those with over 600 people, only 9.1%.

FIG. 6. RATE OF INFECTION WITH ENDEMIC SYPHILIS BY AGE-GROUPS IN A FRESH
FOCUS (MNO MACKOVAC)
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Fig. 6 shows the absolute distribution of endemic syphilis among
age-groups; however, it will be seen from fig. 7 that there are wide

2
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FIG. 7. PROPORTION OF SECONDARY SYPHILIS TO TOTAL ENDEMIC SYPHILIS
BY AGE-GROUPS IN A FRESH FOCUS (MNO MACKOVAC)
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differences in the age-specific infection-rates, the highest rate of secondary
syphilis being found in children.
A similar distribution is found in the case of untreated latent syphilis

if quantitative serological reactions are used as an index. This is illus-
trated in fig. 8, from which it will be seen that the highest age-specific
infection-rate of positive serological reactions is found in the age-groups
0-10 and 11-20. Fig. 8 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 children infected is particularly high. On this basis, conclusions can be
drawn as to whether the disease is increasing or decreasing in a particular
area; in other words, wherever a high proportion of infected children is
found, syphilis is more active and the endemic spreading, while in places
where that proportion is low, the disease is less active and the endemic
waning. As fresh infections among children become rarer, more cases of
latent syphilis are found in the higher age-groups, and a larger proportion
of the lower age-groups remain uninfected.

The mode of transmission of endemic syphilis in Bosnia is mostly
non-venereal in character. The rural population does not generally
associate the disease with sexual contact, and endemic syphilis does not
exhibit the epidemiological and other characteristics of a venereally acquired
disease. The use of common utensils, and particularly of drinking vessels
passed from mouth to mouth (see fig. 9), offers opportunities for indirect

14 E. I. GRIN
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FIG. 8. RESULTS OF SEROLOGICAL EXAMINATIONS (WASSERMANN, KAHN,
AND MEINICKE) BY AGE-GROUPS IN 185 CASES OF UNTREATED LATENT SYPHILIS

Strongly positive Positive
1777777 Doubtful

transmission of the infectious agent. Added to this are other unsatisfactory
conditions of sanitation found in infected villages, which explain the
fairly even distribution of endemic syphilis between the two sexes.

Endemic syphilis has all the characteristics of a family disease.23 Once
it has entered a family, infection is very often transmitted from one member
to another, and the simultaneous infection of members of the family is
often seen. A study of this type of endemic syphilis was undertaken in
642 infected families. It was observed that the infection-rate among children
varied according to the infection of the parents, as illustrated below

Infection
among children

Both parents infected ...... . . . 51.6
Wife infected . . . . . . . . . . . . 38.2
Husband infected . . . . . . . . . . 36.3

In 20% of the families examined, the children alone were infected.
The occurrence of infection in the children of healthy parents is accounted
for by the fact that the children are most exposed to infection when playing
together; they therefore contract infection outside their homes and bring
it into their own family. The infection of parents by their children and
the appearance of primary lesions are sometimes the result.

The spread of infection in a family generally follows certain patterns,
although variations obviously exist. First, a husband with syphilis may

FFF42% /Ff42%m

27X 32 S1ELL~~~~~~~~9
21_30 31_40 41_50
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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
the disease to the youngest child first, then to the father, and finally to
the remaining members of the household; or, thirdly, in families where
syphilis is introduced by a child, it is usually first transmitted to the mother,
then to the older children, and lastly to the father. However, it is often
impossible to establish the order in which the infection has been passed.
on, particularly when early infectious symptoms appear simultaneously in
all, or in the majority, of the members of the family.

While venereal acquisition of sporadic syphilis among married people
is facilitated by sexual activity, this is not the case with endemic syphilis
in Bosnia. Both husband and wife may bring endemic syphilis into the
marriage; but, as the infection was often contracted in childhood, it is usu-
ally in the late or latent stage. Because the marital partners will ordinarily
have had the infection for many years, the risk of venereal transmission
is considerably diminished.

The following tabulation illustrates the average infection-rates of
married couples; it should be noted that these are subject to many varia-
tions, depending principally on the duration of the infection and on the
type and amount of treatment received.

Percentage of
families examined

Wife infected . . . . . . . . . . . . . 42.3
Husband infected ........... 29.3
Both partners infected . . . . . . . . . 28.4

NATURAL COURSE OF ENDEMIC SYPHILIS

The natural course of endemic syphilis in Bosnia attracted the attention
of syphilologists many years ago. From the impression that certain forms of
syphilis appear more frequently than others, or not at all, the erroneous
conclusion was drawn by Gluck 17 that the endemic syphilis of Bosnia
was a benign disease and of a different kind from sporadic venereal syphilis,
with the following special characteristics: primary lesions absent; secondary
symptoms as the first evidence of infection; generalized exanthemata rare;
gummata of the skin and mucous membrane, or of the osteo-articular
system, frequent; cardiovascular involvement, tabes, or paralysis absent;
and healthy children born of syphilitic mothers. These observations resulted
in a fallacious clinical concept which prevailed for a long time in both
national and foreign literature. However, as a result of a field survey of
large groups of individual clinical cases carried out in 1934 and 1935 by
the Zagreb School of Public Health,63 with the financial assistance of the
Rockefeller Foundation, it was established that the manifestations of
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endemic syphilis in Bosnia were actually no different from those of venereally
acquired syphilis. Cardiovascular and neurological involvement do occur.
The apparent absence of certain symptoms or forms of syphilis, including
congenital manifestations-or their combination-was primarily due to
the epidemiological characteristics of the disease and to environmental
factors.

The reasons for which endemic syphilis was previously considered as a
benign disease may be explained in part by the psychological reactions of
the patients living in primitive conditions.27 28 Since it is a chronic infectious
disease which is seldom the direct cause of death and which rarely results
in a total incapacity for work, it is not considered by the population,
accustomed to living under primitive social and economic conditions, to
be so grave a disease as it is by people living under more developed condi-
tions. A destructive gummatous facial lesion or involvement of the central
nervous system would have a more serious psychological effect on persons
with higher living standards and greater social and economic obligations.
When living standards rise and different social and economic obligations
are assumed, what appeared to be the " benign" character of the disease
disappears. This has become apparent in regions of Bosnia where industria-
lization and collective living are gradually creating improved conditions
among the rural population. Syphilitic manifestations which were pre-
viously not taken very seriously are now considered by the people as a
physical and psychological burden and as an obstacle to their further
economic and social advancement.

It was partly because endemic syphilis was looked upon as benign that
it was felt to be in some way different from sporadic venereal syphilis.
In fact, the nature of the clinical and pathological manifestations is similar
in both, and treatment with specific drugs has a similar influence; 24 the
difference is rather in the attitude of the patients and in the natural course
of the disease as it is influenced by the environment.

Our present knowledge of that course may be summarized as follows.

Early Infectious Lesions

Primary lesions are seldom observed in endemic syphilis, but they do
occur."9 Although their infrequent diagnosis might, in part, be attributable
to their localization on parts of the body difficult to observe, this cannot
explain the actual rarity of their occurrence in endemic syphilis, since
systematic clinical investigations in large population groups with a high
infection-rate show primary lesions in less than 1% of the early cases. An
identical situation exists also in other countries where primitive hygiene
and living conditions favour a non-venereal transmission of treponemal
infections epidemiologically similar to endemic syphilis, such as bejel and
njovera
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The possibility of repeated exposure to infectious material certainly
exists in primitive environments, but it seldom leads to the transmission of
treponemes in such large numbers as occurs through the more intimate
contact of mucous membranes when syphilis is acquired venereally. As we
have already noted, the common use of domestic utensils, particularly
drinking vessels, in Bosnia favours the transmission of treponemes; in
order to make a rough estimate of the number transmitted, a drinking
vessel, or "ibrik" (see fig. 9), was examined by dark-field microscopy
shortly after being used by a person suffering from papular lesions of the
mouth. Treponemes similar in shape and movement to T. pallidum were
identified in very small numbers. Repeated transmission of small numbers
of treponemes probably also takes place in the other usual direct and in-
direct contacts of everyday life. Occasional transmission of treponemes in
large numbers under special circumstances must, however, not be overlooked.
In fact, whenever primary lesions were found, the infection appeared to
have been contracted under circumstances which would favour such trans-
mission, as in primary lesions of the nipple where infection of the mother
has taken place, quantities of treponemes being transmitted from large oral
papulae in the child to the mother's nipple (fig. 10). The repeated and
long-lasting direct contact in breast feeding obviously facilitates the entry
of great numbers of treponemes into the tissue.

The same is the case in endemic areas if one marital partner has infectious
syphilis lesions on the reproductive organs; sexual intercourse will then
obviously increase the possibility of transmission of a great number of
treponemes. Indeed, in endemic syphilis, contagious symptoms are occa-
sionally located on these organs; and primary lesions localized on the
genitalia have been observed to result, particularly in endemic foci of
recent origin (see fig. 11).

The frequency of occurrence of primary lesions depends mainly on the
size of the inoculum and on the conditions under which the infection was
actually contracted. A typical primary lesion usually develops after massive
inoculation with treponemes-as, for instance, in a chancre of the nipple
or on the genitalia. On the whole, however, venereal transmission is rare
in the Bosnian environment. Conditions there favour the repeated transfer
of small numbers of treponemes with resulting lesions in the oral region,
and the pathological tissue reaction does not manifest itself at the site of
the inoculation in the form of a primary lesion.

This is supported by the findings of Akrawi 1 who, by massive exposure
of volunteers to bejel treponemes, obtained primary lesions following
scarification of the lip; and, under considerably less favourable conditions
of exposure, symptomless infection, that is to say, seropositivity alone,
resulted in a limited number of cases without the occurrence of primary
lesions. Animal experiments in syphilis carried out by Morgan 51 and later
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by Magnuson, Eagle & Fleischman,48 also confirm that subclinical infection
or reinfection can take place under certain experimental conditions.

In endemic syphilis, the early infectious lesions are generally enanthemata
and exanthemata of the secondary type. They are usually localized papules,
the seriousness of which, especially in the oral region, and if neglected and
untreated, is considerable (see fig. 12-14).

Several members of a family often exhibit lesions identical in appearance
and location. It has been possible, in the Bosnian programme, to observe
the development of the disease in some families from the very beginning
of the infection. Persons have been found to be clinically and serologically
negative at the first examination in whom subsequent examinations revealed
a gradual rise in the serological titre with no noticeable lesions on the skin
or mucous membrane, until a typical papular lesion finally appeared in the
oral region.

Other Manifestations

Late manifestations of endemic syphilis do not differ from those of
sporadic venereal syphilis (see fig. 15-18). In some instances, benign
late lesions are rather striking because of the extensive tissue destruction,
particularly in neglected cases and when occurring on conspicuous parts of
the body 29 (see fig. 19). Such forms, however, are gradually becoming
rarer.

Gummatous lesions appear most frequently on the skin, in the naso-
pharyngeal region, and in the osteo-articular system. Although frequent
in children, they also occur in all age-groups.

Affections of the bones and joints call for special attention; 9, 36, 57 in
some regions they appear in as many as 20% of the cases, the most frequent
being arthralgia and osteoperiostitis (see fig. 20). More than 80% of the
osteo-articular lesions found in Bosnia were symptoms of late syphilis.
The great majority 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 endemic
syphilis long remained a major point of scientific interest, since it was
suggested by Gliick and his group 10, 14, 15, 17 that such involvement, espe-
cially that of the parenchymatous tissues, as in tabes and paralysis, rarely, if
ever, occurred. Field investigations carried out in Bosnia in 1934 and 1935
showed, however, that all forms of neurosyphilis occur in endemic syphilis,
but that atypical or stationary forms are frequently encountered.25' 46, 68

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

The rarity of congenital syphilis is discussed in a subsequent section.
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Tertiary Lesions as an Epidemiological Index

The occurrence and frequency of tertiary symptoms vary with the
treatment provided in different areas. Such variations are described through-
out the history of syphilis, from the period of the European pandemic up to
the present time. If the features of non-venereal syphilis in various parts
of the world today are compared with those appearing at the end of the
15th and the beginning of the 16th centuries, as well as in the 17th and 18th
centuries when the disease was endemic in certain countries, tertiary
symptoms appear to have been very frequent when the disease was actively
spreading; tertiary lesions later became less frequent, although they still
appear frequently in active endemic areas such as Bosnia. The early accounts
of the disease during its active periods there suggest that as much as 50% or
more of all clinical manifestations observed were tertiary lesions. A similar
situation exists today in rural foci of recent origin, while in areas where
endemic syphilis is on the wane the proportion of tertiary lesions is
decreasing. In such areas the incidence of tertiary symptoms is no higher
than that found in sporadic venereal syphilis.

Various attempts have been made to explain why tertiary symptoms
appear to have been frequent during those periods when syphilis was
spreading actively in Europe, and why, on the other hand, they are relatively
rare today in sporadic venereal syphilis; and to explain why such lesions
remain frequent in active endemic-syphilis areas, such as Bosnia, where
primitive living conditions still exist.

The existence of biologically different strains of treponemes-dermato-
tropic or neurotropic-with selective affinity to certain types of tissue, has
not been conclusively demonstrated, nor is it likely that ethnological
peculiarities 16 in the host account for variations in the occurrence of
different forms of syphilis. It is certain, however, that therapy plays an
important role, since adequate treatment of syphilis will prevent the appear-
ance of tertiary and other late symptoms. In inadequately treated cases,
treponemes remain in the human host and may sooner or later become
activated under the influence of various exogenic or endogenic factors.
This will give rise to pathological changes in an already allergic organism,
resulting in tertiary and other late syphilitic manifestations. The influence
of treatment, however, gives only a partial explanation, since there exist
geographical areas in the world today with a high percentage of inadequately
treated, or even untreated, endemic syphilis where tertiary lesions are com-
paratively rare and no more frequent than in areas with sporadic venereal
syphilis.

It is important to bear in mind that, wherever tertiary manifestations are
frequent in endemic areas, the reservoir of T. pallidum is always extensive,
as is shown by the numerous fresh cases of early infectious syphilis that
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FIG. 9. COMMON USE OF THE " IBRIK " - ONE OF THE MOST FREQUENT
METHODS OF SPREAD OF ENDEMIC SYPHILIS



RIG. 10. CHANCRE OF THE BREAST FROM NURSING INFECTED CHILD

FIG. 11. PRIMARY CHANCRE OF THE PENIS
FIG. 12. SECONDARY "SPLIT PAPULES" AT THE

CORNER OF THE MOUTH OF YOUNG BOY
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*IG. 13. MUCOUS PATCHES ON THE LOWER LIP OF
YOUNG BOY

FIG. 14. MUCOUS PATCHES ON THE TONGUE OF
YOUNG GIRL

FIG. 16. SECONDARY LESIONS -
CONDYLOMATA LATA OF THE VULVA

FIG. 15. SECONDARY LESIONS - CONDYLOMATA
LATA OF THE VULVA



FIG. 17. SECONDARY LESIONS -
CONDYLOMATA OF THE ANAL MUCOSA

FIG. 18. LATE SECONDARY LESIONS -
RUPIAL SYPHILIDE OF THE SCALP

IS

FIG. 20. OSTEOPERIOSTITIS OF THE TIBIA,
WITH HYDRARTHROSIS

FIG. 19. EXTENSIVE GUMMATOUS DESTRUCTION
OF THE NOSE AND PHARYNX
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occur, and that the primitive living conditions afford repeated opportunities
for the perpetuation of the disease by direct and indirect contact. Many
years ago Gliick 18 observed, in families where fresh infections occur, that
gummatous lesions may appear in some members of the household either
simultaneously with, or some weeks after, the appearance of symptoms of
early infectious syphilis in others.

Superinfection of an already infected and allergic host by treponemes
is considered to be the chief reason for the large number of tertiary mani-
festations in active endemic-syphilis areas.

In fresh rural foci of endemic syphilis where the initial infection takes
place in early childhood, the subsequent natural course of syphilis will
result in immunobiological changes with an altered reactivity of the organism
to further invasions of treponemes. Little obstacle is opposed to repeated
invasion of a sensitized human host 61 by treponemes from the infected
surroundings so long as the primitive living conditions of the population
remain materially unchanged.

In this connexion a systematic examination carried out on an entire
family is of particular interest (fig. 21). The family consisted of fifteen
persons, all of whom proved clinically and serologically negative at the
first examination, including the eldest son (No. 3), who had received
salvarsan treatment for syphilis 18 years before. The first control examina-
tion carried out 17 months later showed that a fresh infection had developed
in the family. Early infectious lesions first appeared in three members
(Nos. 5, 6, and 7) and some months later seven more were infected. At
the same time the eldest son, reacting differently from the rest of the family
as a result of his previous infection, developed tertiary syphilis, showing
gummatous lesions of the pharynx with tissue destruction, and became
serologically positive (Kahn and MKR II).

In another family (fig. 22), the father, 47 years old, had been treated
for syphilis with salvarsan and bismuth 10 years previously. His wife
had a negative anamnesis of syphilis. A systematic examination showed
that the mother and a 13-year-old child both had early infectious syphilis
lesions in the form of hypertrophic papules on the tongue and tonsils;
the father, on the other hand, had nodulo-ulcerous gummata on the skin
in the gluteal region. The eldest child, 20 years of age, was in the latent
stage.

The situation in this family must be interpreted as meaning that, while
the mother and one child had early infectious syphilis as a result of a
first inoculation with treponemes, the father, who had been infected and
inadequately treated 10 years before, exhibited tertiary symptoms because
of re-exposure and superinfection. The difference in the immunobiological
reactivity or response in these persons was reflected in the resulting clinical
manifestations.
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FIG. 21. SIMULTANEOUS APPEARANCE OF SECONDARY AND TERTIARY SYPHILIS
IN A FAMILY WITH AN ACTIVE FOCUS (MNO DAKULE)

A
VIl. 1948

B
XlI. 1949

V. 1950

D
XII. 1951

8y,16 y 13 y

7 8

10 11 12 } 14 6 7

10 I11 12 13 14 15

10 I1 12

d) (;) 5 6

10 11 12 13 14 15

4.

* Secondary syphilis

o Tertiary syphilis
o Clinically and serologically negative

Q Serological improvement
* Serological titre unchanged

Q Treated

In a third family (fig. 23) two of the members (Nos. 4 and 6) exhibited
symptoms of early infectious syphilis simultaneously, while two others
(Nos. 2 and 7) had gummatous destruction of the tissue of the soft and
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FIG. 22. SECONDARY AND TERTIARY SYPHILIS IN A
FOCUS (MNO SIBOSNICA)

* Secondary syphilis

0 Latent syphilis

Tertiary syphilis

O Uninfected

hard palates. The latter two were the grandmother, 57 years of age, whose
history showed that she had been treated for syphilis 50 years before,
and a young woman, 21 years old, treated for oral symptoms of " frenga"
at the age of 11.
A further example is the case of a young wife who developed gummata

while her husband developed early infectious secondary syphilis. The
possibility of the wife's escaping new exposure to treponemes under such
circumstances is remote.

Should living conditions improve and the chances for non-venereal
transmission of treponemes decrease, or should treatment be given, the

FIG. 23. TERTIARY SYPHILIS IN A FAMILY WITH A FRESH FOCUS (MNO SAPNA)

* Secondary syphilis

Latent syphilis

Tertiary syphilis

O Uninfected

FAMILY WITH A FRESH

47 yrts 45 yrs

18 yrs 20 rs 13yrs Syrs 6yX

1W2 3 4 5

WHO 2267

58 yr 57 yrs

29 yrs 24 yrs 26 21 rs

3 yrW

4 WHO1 2268

27



E. I. GRIN

number of new cases with active tertiary lesions will diminish in endemic
areas. The relationship of early clinical syphilis to active tertiary mani-
festations has already been illustrated in several ways. We may illustrate
it further from the observations made in two villages where the incidence
of various forms of syphilis was recorded. In Kosova (fig. 24) a high

FIG. 24. DISTRIBUTION OF SECONDARY AND TERTIARY SYPHILIS (KOSOVA)
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350 2269

Number of inhabitants: 708 Seropositive: 25.6 X

prevalence of disease was found (25.6%) and the reservoir of infection
was extensive. Of the cases found, 17.3 % were early infectious (secondary),
60.9%°/ were latent seropositive, while tertiary syphilis accounted for 21.8 %.
Of that 21.8%, 13.5% had tertiary symptoms of recent date and 8.3%
showed scars of tertiary lesions which had occurred some time before.
This represents, therefore, a focus of endemic syphilis which had persisted
for a considerable time but which was still spreading actively. Numerous
further cases of tertiary syphilis must be expected in this area.

A different situation prevailed in Sije (fig. 25). Here thegeneral infection-
rate was also comparatively high but with a relatively small number of
early infectious (secondary) syphilis cases (4.9 %/). A very small percentage
(2.9) of new cases with recent tertiary lesions was found, while a much
higher percentage (14.4) showed signs of old tertiary lesions. The latter
had developed when the endemic focus had been spreading actively. As
the reservoir of treponemes gradually lessened, the possibility of reinfec-
tions and superinfections diminished, and the number of cases with fresh
tertiary manifestations consequently decreased.

The pathogenesis of tertiary syphilis in such cases can best be inter-
preted on the basis of repeated treponemal invasions in already sensitized
allergic organisms. Considerable support for this is found in the numerous
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laboratory and other investigations carried out by Finger & Landsteiner,'3
Chesney,7 Brown & Pearce,6 Magnuson,47 and others. These investigators
have shown that superinfection can take place in an already infected host.
As a rule, such reinfection results in a pathological reaction in the sensitized
host 61 with a development of the late destructive type of syphilitic lesions.

FIG. 25. DISTRIBUTION OF SECONDARY AND TERTIARY SYPHILIS (SIJE)
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When, therefore, a host which is already in a stage of late or latent syphilis
is reinfected, no primary or secondary ilesions will result; however, lesions
of the tertiary type, accompanied by rapid tissue destruction, may appear
(see fig. 26 and 27). It is likely that a similar situation also exists in other
treponemal diseases, such as bejel and yaws.

Laboratory experiments have shown that reinfection may result with-
out lesions developing at the actual site of inoculation 8, 44and that asymp-
tomatic infection may occur.2' 3 Magnuson & RosenaU 49 have tried
to analyse this type of relative immunity of determining quantitatively
the number of treponemes which will bring about reinfection under con-
trolled conditions. They conclude that, when asymptomatic reinfection
occurs, this indicates that a partial immunity exists sufficient to destroy
the majority of the treponemes and to prevent a lesion from developing
at the site of the inoculation, but not sufficient to destroy all the treponemes,
which will continue to penetrate into the host. These experiments have
shown that this modified reactivity in the host may persist even if tre-
ponemes do not survive in the body after infection.7' 41

Thus tertiary lesions may develop for one of two reasons. First,
there may be reactivation of residual treponemes in a sensitized allergic
organism, upsetting the parasite-host relationship. This occurs in untreated
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or inadequately treated FIG. 26. TERTIAR)
sporadic venereal syphilis; PALATE

it may also occur in en-
demic areas, usually in the
stationary or regressive
period, but it is probably
of secondary importance.
Secondly, tertiary lesions
may develop from super-
infection ofthe host which
is already in an allergic
state as a result of prior
infection. In such cases,,
any residual dormant tre-
ponemes in the host are
likely to be of little im-
portance; the essential
features are the host's
changed reactivity and
allergic state.

From the observations
made and the results of

FIG. 27. TERTIARY LESIONS - GUMMATOUS
DESTRUCTION PRODUCING NASAL DEFORMITY

Y LESIONS - GUMMA ON THE
OF AN OLD WOMAN

the campaign in Bosnia,
we may conclude that it
is largely due to the en-
vironmental factors which
influence the natural
course of the disease in
endemic areas, and which
are the chief cause of re-
infection and superinfec-
tion, that the late manifes-
tations of syphilis appear
early, particularly tertiary
lesions in already sensi-
tized hosts, and that the
frequency with which such
lesions occur represents
an epidemiological indica-
tion or index of the state
of activity of the rural
endemic foci, and of
whether their origin is
more or less recent.
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Rarity of Congenital Syphilis

It was previously thought that the non-occurrence of congenital syphilis
was one of the characteristics of endemic syphilis. The following facts,
which are consequent upon the epidemiological and environmental con-
siderations we have already advanced, help to elucidate this problem. First,
in untreated, and even more so in treated, syphilis, the infectiousness gradu-
ally decreases with time.
In addition, the likelihood FIG. 28. CONGENITAL SYPHILIS - SADDLE
of an infected woman's NOSE AND FRONTAL BOSSING
transmitting the disease
to her offspring will, as
is well known, decrease
with time and with the
number of pregnancies.
Since venereal syphilis is
usually contracted after
the person has attained
maturnty, the likelihood of
congenital -syphilis in the
children is considerable
for some time. In endemic
syphilis, however, many
years generally elapse, in
both males and females,
between the acquisition
ofinfection and the attain-
ment of maturity; the
probability of the mo-
ther's giving birth to con-
genitally syphilitic chil-
dren is thus reduced from the outset. Secondly, the low standards of hygiene
of the population of endemic-syphilis areas generally result in a high
neonatal-mortality-rate. In the rare cases of congenital syphilis in such
areas (see fig. 28), the life expectancy is consequently further reduced,
particularly if little or no treatment is available.

Although no exact data can be given as to the actual incidence of
congenital syphilis in Bosnia, it must be expected to be relatively infre-
quent.11. 45 An investigation was carried out during the present campaign
to determine whether the mother, infected with endemic syphilis, would
transmit treponemes through the placenta to the offspring. This was
done by comparing infected and non-infected groups of women both of
whom lived under the same conditions in an area with an average infection-
rate of 27 %.
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The results are tabulated below
Infected Healthy
mothers mothers Total

Number of mothers . . . . . . . . 141 134 275
Pregnancies ........... . 852 766 1,618
Normal infants . . . . . . . . . . 797 718 1,515
Miscarriages ..... . . . . . . 55 48 103
% of pregnancies . . . . . . . 6.4 6.3 6.3
in first half of term ..... 21 (38.2%) 30 (62.5%) 51 (49.5%)
in second half of term ... . . 34 (61.8%,;) 18 (37.5%) 52 (50.5%)

In 42 miscarriages observed, the situation was as follows:
Infected Healthy
mothers mothers

Premature infants . . . . . . 10 8
Stillborn infants . . . . . . . 17 7

Total . . . . . . . . 27 15

It is suggestive that there is a higher rate of stillbirths in women infected
with endemic syphilis; this is the result of diaplacental infection; Although
some congenital syphilis occurs, it is relatively rare in the living child
population.

The high general neonatal-mortality-rate found in infants in this
particular region is a reflection of the low standards of hygiene. This is
illustrated by the following figures, showing the mortality among 200 infants
born of infected and healthy mothers:

Born of Born of
infected healthy
mothers mothers
(%/) (%o)

Infants surviving more than one
year ...... . . . . 68.2 73.9

Infants dying before one year. 31.8 26.1

Thus the mortality-rate among children under one year of age born of
infected mothers is 5.7% higher than among children of healthy mothers.
It will also be seen that loss of infant lives due to syphilis is relatively small,
and consequently the proportionate mortality from congenital syphilis may
hardly be noticed despite the high endemic-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 9.1 pregnancies up to the age of 45, whereas healthy mothers had an
average of 8.8. This difference was balanced by the difference in mortality-
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 birth-rate, the highest infant-
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mortality-rate and the smallest increase in population; but, although it may
appear paradoxical, the highest birth-rate and the most marked population
increase were often found in the most highly infected areas. The explana-
tion for this may be, on the one hand, that in the most highly infec-
ted areas conditions are very primitive and.little or no restraint is asso-
ciated with sexual life, with the result that conceptions are frequent; and,
on the other hand, that, since the infection is generally acquired in child-
hood, the risk of diaplacental transmission of treponemes is considerably
reduced.

THE ORGANIZATION OF THE FIELD CAMPAIGN
AGAINST ENDEMIC SYPHILIS

In organizing any mass campaign against endemic syphilis, or against
any other treponemal disease with similar epidemiological features, such as
bejel or yaws, methods of procedure should first be laid down which take
into account the characteristics of the environment and the particular
epidemiological features of the disease arising from it.34 The present pro-
gramme in Bosnia was begun in 1948, and the following criteria were adopted
for the field campaign as it proceeded from district to district, and will
continue to be used until the end of the programme:

1. Case-finding should be carried out by systematic serological screening
of the entire population in addition to clinical inspection.

2. Adequate free treatment should be provided for all diagnosed cases
of endemic syphilis and should be obligatory.

3. Follow-up re-examination of infected areas should not be confined
to the cases diagnosed and treated during the initial survey but should also
include re-examination of the remainder of the population at intervals,
until a satisfactory epidemiological situation has been established and
consolidation of the results has been achieved through the regular public-
health services.

4. Data should be recorded and control and follow-up measures
established on a family basis, and the individual cards of infected persons
should be an integral part of the family record since the family is the basic
social as well as epidemiological unit in Bosnia affected by endemic syphilis.

5. The active collaboration of the population in carrying out the pro-
gramme should be secured, interest in health work should be stimulated,
and health consciousness should be developed as part of a more general
effort to improve living conditions in rural areas.

6. The methods and the public-health principles applied should be
similar throughout the areas in which the programme is being carried out.
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Three field groups, or teams, were originally organized, each being
composed of from eight to ten members of the national medical and auxiliary
staff. The team leaders were capable medical workers with fairly extensive
experience in specialized institutions and in the field. The teams did not
always have a medical officer attached, but the co-operation of the health
officer of the district in which the team was stationed was secured in order
to provide adequate medical supervision. The investigation and study of
epidemiological and clinical problems, in particular the use of penicillin
in endemic syphilis, and the central technical supervision of the team were
the responsibility of the syphilologist in charge of the central dispensary
from which the campaign was directed. Each team had a serological
field-laboratory at its disposal, manned by responsible technicians practised
in carrying out serodiagnostic tests for syphilis. Qualitative Kahn and
Meinicke (MKR II) tests were carried out on all blood samples. It was
not possible to perform quantitative as well as qualitative tests in all parts
of the field; quantitative tests were therefore confined to special pilot,
research, or control areas. The average testing capacity of a field laboratory
amounted to approximately 600 serological tests a day.

Each team was made responsible for a district at a time. There was
an average population of 30,000 to 40,000 inhabitants in each of the 19 dis-
tricts so examined up to the end of 1951. The districts are divided into
smaller administrative units (MNO), each having approximately 8 to
10 villages and 2,500 to' 3,500 inhabitants.

Each team had field cars at its disposal which would take the team
members from their headquarters to auxiliary sub-units; or, as was more
frequently the case, team members would have to walk for several hours
through mountainous country to the hamlet in which a working base was
established.

Teams would generally be divided, two team members working in each
village. Field facilities would be improvised at a community centre or in a
suitable house or hut. The inhabitants had always been informed in advance
either by the national authorities, through existing local organizations, or
in preliminary conferences, of the purpose of the work. This type of health
education proved very valuable.

The blood samples collected during the day were carried by special
courier to gathering points by the road where a car would take them to
the laboratory for examination. Blood samples always reached the labora-
tory on the day they were drawn; and, even during hot summer months,
haemolysis was very rarely observed.

All cases of syphilis detected clinically were treated immediately. On the
basis of serological examinations carried out on the entire population in
the area, treatment was also given to those persons with positive serological
reactions. Six to eight days were usually required to examine systematically

34



ENDEMIC SYPHILIS IN BOSNIA

the population of each administrative unit (MNO), while the time devoted
to treatment varied according the schedule used.

A family record was made of all infected families found in the villages;
this included the individual card of each infected member of the family,
together with a record of all clinical and serological examinations, treatment,
control examinations, and any other relevant material. The record system
used for the systematic serological examination of the entire population in
the villages and surrounding rural areas was based on the latest census data
(1948). A very valuable record of the infected families was thus constituted;
without this information no statistical analysis of the data would be possible.

In the villages there were generally no houses more than half an hour's
walk from the place of examination. Although treatment was obligatory
for persons found to be infected, the degree of voluntary co-operation was
high and, with very few exceptions, no compulsion proved necessary.

The team members remained in the villages or at field stations until
systematic examination had been completed and treatment given. This had
a favourable psychological effect on the inhabitants. In addition, since
there were no set working hours for the team or " clinic hours " for the
peasants, they could be examined and receive injections all through the day,
thus rendering any interruption of their agricultural or other work unneces-
sary. This arrangement resulted in a good response to the programme;
as the people saw for themselves the numerous cases which were effectively
helped, increasing support was given to the campaign. Follow-up examina-
tions could consequently be carried out with less difficulty and more rapidly
than had sometimes proved to be the case in the initial survey and exami-
nations.
A diagnosis of syphilis was established on the basis of anamnestic data

and clinical and serological findings. The epidemiological situation was
taken into account in cases of doubtful serological reactions with no clinical
signs or history of syphilis. If such reactions remained unchanged or
became stronger on the first follow-up examination, this was considered
symptomatic of syphilis in families where one or more of the other members
had a confirmed diagnosis of the disease.

During the initial period of the campaign, the percentage of the popu-
lation examined was relatively small. Later, as the teams gained experience,
some 85 % of the total census population was serologically examined during
the first visit of the team; during the subsequent control examinations this
proportion was increased to approximately 950%. Thus, in families where
active infections were found, only on rare occasions would a member of
the family fail to be examined at one time or another.

The small proportion of the population which escaped the case-finding
consisted mostly of persons who had been absent from their homes for
some time or of very young children in healthy families. Under the difficult
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conditions of the field work, it was sometimes not easy to obtain blood
samples from young children. The prescribed penicillin treatment was com-
pleted in almost 100% of the cases. This fact should be compared with the
unsatisfactory results of previous efforts with salvarsan and bismuth when
only some 15% or 20% completed their treatment.

At the start of the campaign, the tempo, expressed in the amount of
ground covered, was much more rapid than later on, since the same teams
had to return to regions previously examined in order to carry out control
examinations. As the number of areas examined increased, the rate of
extension to new regions decreased;

From the beginning of the campaign at the end of 1948 up to the end
of 1951, systematic examinations and treatment of endemic syphilis were
carried out in 19 districts, the teams completing work in one district before
moving to another. Some 438,863 serological screening examinations and
113,158 serological control examinations, or a total of 552,021 blood tests,
were carried out by the field laboratories. During this period, 35,238 cases
of syphilis were diagnosed and received treatment, corresponding to 8.1 %
of the population examined.

The following tabulation illustrates the distribution of the different
stages of syphilis found

Percentage of
Form of syphilis Cases total

Early infectious lesions and primary 3,422 9.71
Congenital ...... . . . . . 7 0.22
Latent ....... . . . . . . 29,881 84.8
Late ....... . . . . . . . 1,928 5.47

Total ..... . . . . . 35,238 100

There was considerable variation in the prevalence of disease from
district to district, it ranging from less than 1 % to 13% or more. In some
smaller administrative units and villages, it was often found to be consi-
derably higher. The average infection-rate of 8.1 % therefore does not give
a true picture of the distribution. The relevant data on this point will be
found in the section dealing with the epidemiology of endemic syphilis.
As the highest infection-rate was found in north-eastern Bosnia (see fig. 4),
the most intensive field-work was done in that region. In assessing the
importance of the disease in the different areas, consideration was given
not only to its general prevalence but particularly to the proportion of
early infectious cases, since that is an indication of the degree of activity
of the endemic focus. Thus, in the district of Lopare, with an average
infection-rate of 12.5 %, only 6.7% of the total number of infectious cases
were in the early infectious stage; while in the district of Tuzla, where
only 6.3% of the population was infected, the percentage of early infectious
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cases was 11.4. The most extensive reservoir of infection was found in the
district of Gra6anica, where as many as 42.4% of the total number of
infected cases had early infectious lesions. In Teganj and Grada6ac the
figures were 13.8% and 8.8 %, respectively. The lowest rates were found in
the districts of Visoko and Zenica, with 1.5% and 1.9% of infectious lesions,
respectively.

The proportion of fresh cases of syphilis constitutes an important
epidemiological indication as it expresses the extent of the pool of immediate
infectiousness in a particular area. Priority was therefore given in the
present campaign to action in areas with the highest proportion of early
lesions, where the initial task was to control the further spread of infection
from such active foci in the shortest possible time and, if possible, to
eliminate them completely. It is obvious that this is more important in a
public-health programme than to begin work in areas where the endemic
is stationary or receding. The task of reducing the reservoir of potential
late manifestations of syphilis by treating late latent cases is of secondary
importance in the initial phase of the campaign when areas are selected for
action.

TREATMENT OF ENDEMIC SYPHILIS WITH PAM
AND SCHEDULES EMPLOYED

In the campaign against endemic syphilis, the use of procaine penicillin G
in oil with 2% aluminium monostearate (PAM) a proved decisive in solving
this health problem. PAM was used regardless of the stage of the disease;
and its value in the treatment of syphilis, in view of its non-toxicity, its
rapid effect, the short period of treatment, and the facility of administration,
was confirmed during the present field campaign.

Combined penicillin 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 these
groups indicated that the results were not different from those obtained
with PAM alone. The combined treatment regimen was therefore soon
abandoned, and PAM alone was subsequently used.

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, investigations have been carried out in
limited areas in the use of a smaller number of injections. 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
in greater detail when clinical and serological results are considered.

a The PAM used met the minimum requirements recommended by the World Health Organization.
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The criteria for re-treatment were as follows:
(1) clinical grounds: clinical relapse or reinfection
(2) serological grounds

(a) persistent positive reaction to serological test for syphilis (STS)
at re-examination 8 to 12 months after initial treatment
(b) increased STS titre on re-examination
(c) negative STS titre becoming positive.

The re-treatment schedule used was usually identical to the original
treatment schedule, except when a subsequent control examination 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 applied in a shorter
period of time (five days). There was some variation in the treatment
depending on the individual case.

Penicillin was well tolerated, and even elevated doses were sometimes
given in a single injection. Marked Herxheimer reactions were occasionally
observed, particularly in fresh cases of syphilis; in some few cases urticaria
developed. There was, however, no instance where treatment was inter-
rupted because of non-tolerance or because reactions were too marked.

The value of penicillin as demonstrated in the Bosnian campaign should
be considered from the point of view both of the clinical and serological
results and of the epidemiological results.

FIG. 29. RESULTS OF PAM THERAPY WITH 4,200,000 UNITS (MNO PIPERI)
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Clinical and Serological Results

The early clinical symptoms in endemic syphilis disappeared as rapidly
after treatment with PAM as they do in sporadic venereal syphilis. No case
of endemic syphilis in the early clinical stage was encountered which did
not respond favourably to treatment. The development of gummatous
lesions was rapidly arrested; and, if tissue destruction was not too advanced
before treatment was begun, restoration of the affected function generally
followed. An exceptional case was that of a young female who had many
gummata on the skin and in the osteo-articular system and who did not
respond even to elevated dosages and repeated injections of PAM.

FIG. 30. RESULTS OF PAM THERAPY WITH 4,200,000 UNITS (MNO SREBRENIK)
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FIG. 31. RESULTS OF PAM THERAPY WITH DIFFERENT SCHEDULES (SUHA, MNO
ZIVINICE)
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On the whole, osteo-articular lesions responded well to PAM treatment,
although certain lesions (hydrarthrus and various destructive lesions of the
osteo-articular tissues) also required orthopaedic rehabilitation methods.
Arthralgic pains responded well to PAM in early as well as in late syphilis.
Cephalalgia and some symptoms no doubt arising from involvement of
the nervous system improved rapidly and often disappeared completely.
The serological response to PAM, as to other antisyphilis drugs, depends
primarily 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 primarily
in terms of the family unit, the household, and the community, rather than
of the infected person individually. This approach provides an opportunity
to study the problems of relapse, reinfection, and seroresistance, the value
of abortive treatment, and so on-matters which the existing literature has
so far not sufficiently dealt with- in terms of the family.
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FIG. 32. RESULTS OF PAM THERAPY WITH SINGLE INJECTION OF 3,600,000 UNITS
(MNO SUCESKA)
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We may cite the following examples to show how the effect of PAM treat-
ment is clearly reflected in the total findings ofmembers of families. The most
rapidly declining serological titres were found in families with syphilitic
infections of recent date. In one family of five, all, from the grandfather to
the grandsons, were syphilitic, with secondary symptoms and positive
serological reactions. The entire family was treated simultaneously with
PAM in single doses of 600,000 units every second day up to a total of
3,600,000 units each, the children, however, being given smaller doses. A
series of control examinations showed that three members of the family
were serologically negative after 6 months, four after 20 months, and the
whole family after 27 months.

In another family of six members, the mother and eldest daughter were
in the latent stage, with strongly positive serological reactions, and the other
four members, in the secondary stage. The treatment schedule employed
consisted of seven injections of 600,000 units of PAM for adults; the eldest
daughter, aged 22, and the boy, aged 18, were given, in addition, 10 ml of
bismuth subsalicylate (1O% emulsion). At the first follow-up examination, ten
months after treatment, the family was clinically and serologically negative
with the exception of the eldest daughter and her 6-year-old sister, both
of whom showed serological improvement. Further examination 15 and

41



E. I. GRIN

FIG. 33. RESULTS OF PAM THERAPY WITH SINGLE INJECTION OF 3,600,000 UNITS
(MNO SUCESKA)
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24 months after the original treatment showed the whole family to be
negative. In this particular family, latent syphilis responded as well to
treatment as did the early secondary cases. The infection was probably
introduced into the family a short time before treatment started, and it is
therefore likely that these were early latent cases.

In a third family (fig. 29) there were three cases of latent syphilis. The
serological titre had decreased gradually 10 and 16 months after treatment.
In No. 1 it fell from 16 Kahn units to 8, and finally to 4; in No. 2, from
256 units to 8, after which the findings became negative; in No. 3, from 128
to 8. The father and the eldest child (No. 3) were re-treated with the same
dosage; and, when the control examination was carried out after a further
eight months, or 24 months after treatment had been begun, weakly positive
reactions were found in the eldest child, while the others had all become
negative.

In a further family (fig. 30), all twelve members were infected with
syphilis, but of different stages. After treatment with 4,200,000 units of
PAM, the entire family became clinically and serologically negative,
including those in the secondary and latent stages (probably early latent),
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FIG. 34. RESULTS 8 MONTHS AFTER PAM THERAPY WITH SINGLE INJECTION
OF 3,600,000 UNITS (MNO SUCESKA)
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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 serological findings remained positive even after repeated treat-
ment, as is often the case in late forms of syphilis of long duration.

The use of different treatment-schedules but approximately the same
amount of penicillin (3,600,000 to 4,200,000 units given over different
periods of time up to 13 days) showed no significant difference in the results.
An interesting example is given in fig. 31. A fresh case of endemic syphilis
was introduced into the family, and the infection was subsequently trans-
mitted to the whole household. Different schedules of treatment were used,
the usual total dose being 3,600,000 units. When the control examination
was carried out one year later, all members were found to be clinically
and serologically negative, irrespective of the schedule of treatment
employed.

It was noted during the campaign that, with a total dosage of 3,600,000
to 4,200,000 units, no differences occurred whether the dose was given
in single injections, in three injections of 1,200,000 units each on the first,
second, and fifth days, or in six or seven injections of 600,000 units daily
or every second day. In choosing the treatment schedule to be adopted,
account was taken of the topographical difficulties in the areas examined
and of the number of cases found. The schedule used at the beginning
of the campaign usually consisted of a large number of injections, and
the team members would stay in the field for some time, remaining in
direct contact with the population. Later, during the control examina-
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FIG. 35. RESULTS 36 MONTHS AFTER PAM THERAPY WITH 4,200,000 UNITS IN
7 INJECTIONS (MNO SREBRENIK)
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tions, the number of injections, and therefore the duration of treatment,
was reduced, although the total dosage of PAM remained unchanged.

In cases of seroresistance, a larger dose of PAM was given over a
shorter period of time, usually three injections of 2,400,000 units on the
first, third, and fifth days; in many instances considerable serological
improvement or negative serological reactions resulted six to eight months
later. The application of such a dosage certainly adds to the duration
of the effective concentration of penicillin in the blood considered neces-
sary 43 in the treatment of early syphilis (0.03 units per ml). However,
it is not yet known what concentration of penicillin is necessary in the
body tissue,64 or for how long, in order to achieve a complete therapeutic
effect on residual treponemes. The experience gained in the Bosnian
programme supports the view that larger doses of repository penicillin
should be given over a short period rather than smaller doses over
a longer period. It was occasionally impossible to administer the routine
schedule, and the total dosage of PAM was then given in a single injection.
At the follow-up examinations, the results in those cases were found to
be in no way inferior to those obtained with other treatment-schedules.
This preliminary observation tends to confirm the view of Thomas and his
collaborators 42, 59, 60 and of many others 4, 65, 67 as to the high proportion
of cures in early syphilis that can be achieved with a single injection of PAM.

In order to examine the matter further, an investigation was carried
out on two groups of cases. One group consisted of 110 cases of syphilis,

35.3% 41.2% 20.6%
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of which 31 were in the early infectious stage, 70 in the latent stage, and
9 in the tertiary stage. The treatment given was 12 ml of PAM totalling
3,600,000 units, 6 ml in the glutaei on each side. At the same time abortive
treatment was given to members of families who were likely to become
exposed to the infection but who had no symptoms of syphilis at the time
of the examination. This was done in order to avoid the risk of reinfection
which would have prevented accurate evaluation of the results. The first
control examinations were carried out eight months after treatment. Fig. 32
and 33 show two families in this group, before and after treatment. The
results speak for themselves.

The second group of cases showed only a few new infections. Of
156 cases, 9 were secondary, 136 latent, and 11 tertiary. This group was
given a smaller dosage of PAM than the first, receiving 1,500,000 units
in a single injection. In addition, children who might be exposed to
infection were given abortive treatment. The number of patients treated is
small, but the following tabulation gives an indication of the serological
results 24 months after treatment:

Secondary syphilis Latent syphilis

Seronegative ...... . 7 121
Improved ...... . . 2 10
No change........ 5

Total . . . . . . 9 136

The Bosnian programme has afforded only limited experience in the
use of single injections of PAM; yet, although it is too soon to draw any
definite conclusions, the results observed so far are not inferior to those
obtained after two years with a larger number of injections, even when
the total dosage is reduced to 1,500,000 units of PAM.

The following information may give a clearer picture of the total'
results obtained in the treatment of endemic syphilis with PAM.

In the administrative unit of Srebrenica in the district of Grada6ac,
where there was a prevalence of 21.8 %, control examinations were carried
out over a period of 36 months on 443 cases out of a total number of
508 originally examined, or 87.2%, each of which had received 4,200,000
units of PAM in seven injections; 102 of these were cases of early syphilis,
307 were in the late latent stage, and 34 had tertiary syphilis.

Fig. 34 gives the total clinical and serological results of this first group,
which are considered highly satisfactory. The clinical manifestations
responded as well to this schedule of treatment as they did to the more
protracted schedules.

Fig. 35 gives details of the serological findings in Srebrenica 36 months
after treatment. The best results were achieved in secondary syphilis,
where 94.1 % became seronegative. During the two follow-up examina-
tions, 14.5% of the patients were re-treated with the same dose of PAM.
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Teocak, in the district of Lopare, was an old receding endemic focus
with 4,198 inhabitants; 721 cases of syphilis were diagnosed, 17 of which
showed symptoms of early syphilis. The treatment schedule used was
3,600,000 to 4,200,000 units of PAM. When the control examination
was carried out three years later, 76.6% of all treated cases had become
seronegative. Re-treatment was carried out in 26.1 % of the cases.

It is difficult to establish the best moment for re-treatment, except
in cases of clinical and serological relapse, or in seroresistant cases of
early syphilis.58 When serological findings remain positive or decrease
insignificantly after an adequate dosage of penicillin, it is not yet known
for how long re-treatment can be delayed in individual cases without harm
to the patient.

In mass campaigns the question is even more complicated since there
may be no permanent facilities for periodic examination at short intervals
of the cases found during the initial survey. Control examinations are
usually carried out af fairly long intervals, and a decision as to whether
re-treatment is necessary has to be made immediately. In the Bosnian
campaign, it was usually decided to give re-treatment to cases, especially
those of early syphilis, which under other circumstances would merely
have been kept under observation. In the more closely supervised control
areas, however, the situation was different. Thus, in one administrative
unit, in the district of Zvornik, where there were 328 cases of syphilis,
22 had fresh secondary lesions, and no re-treatment was given for 24 months.
All cases were originally given a total dosage of 3,600,000 units of PAM
in six injections. Family contacts, representing 18 % of the infected cases,
were also treated with the same dose. This proportion corresponds approxi-
mately to the number of cases usually re-treated. A control examination
made two years after treatment showed the following serological results

Secondary syphilis Latent syphilis
(%o) (%)

Seronegative .... 86.5 79
Improved . . . . . 13.5 16.3
No change 3.7
Serological relapse . . 1.0

Total . . 100 100

The results do not differ materially from those obtained in series of
patients where re-treatment had been given. It would seem, therefore,
that re-treatment may be delayed in certain groups. Control examinations,
however, should take place at intervals considerably shorter than two
years so that fresh cases will not become foci for the further spread of
infection in the area; and those cases should be detected and treated as
early as possible.
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The immediate epidemiological results which may be expected after
the initial examination and treatment of endemic syphilis in a mass
campaign depend on several factors, the most important of which are:

(1) the precision and completeness with which the systematic examina-
tion of the population and the treatment of infected cases and family
contacts are carried out;

(2) the extent of the reservoir of infectiousness at the beginning of
the campaign and of the residual reservoir after initial treatment; and

(3) the extent of population movements within one area and among
neighbouring areas.

When these factors are favourable and tend to restrict the disease, a
long interval between the initial and the follow-up examinations may still
allow of good results. But in circumstances favouring the spread of the
disease, and where there is an extensive reservoir of infection, satisfactory
results cannot be expected.

Epidemiological Results and the Necessity of Abortive Treatment of Contacts

Although the Bosnian campaign is not yet completed and data are
not yet available for the entire area, it is nevertheless possible to give some
indication of the type of epidemiological results which can be achieved.

In addition to the example already given, we may mention the systematic
campaign carried out in the district of Lopare 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 infectious syphilis. When the first follow-up examination was
carried out 14 months later, 35 cases of early infectious syphilis 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 %. The treat-
ment was 4,200,000 units of PAM. Family contacts were not treated at
the time.

So far as the 32 new cases of syphilis were concerned, 37.5%0 came
from families in which there were already infections, while the other 62.5 %
were members of families where no cases of syphilis had been detected
14 months previously. It is obvious, therefore, that when follow-up examina-
tions are carried out, especially in areas where there are actively expanding
foci, every effort must be made to discover the new sources of infection,
not just among those previously treated but among the entire popula-
tion of the area. When the campaign started, it was believed that the
chief risk in perpetuating the disease came from infectious relapses in
cases where treatment had failed. It became evident, however, that the
important potential sources of infection were represented by infected per-
sons who remained untreated through being absent or otherwise escaping
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examination, by new cases of syphilis imported from other areas as a
result of population movements, and particularly by symptomless cases
in the incubation period at the time of the original examination in which
infectious lesions subsequently developed.

The geographical distribution of secondary syphilis in the adminis-
trative units of the district of Lopare, before and after the systematic
field campaign, is given in fig. 36. A second control examination of the
entire population is being carried out at the time of writing, three years
after the start of the campaign and 22 months after the first control examina-
tion, at which time abortive treatment was given to all contacts in families
where fresh cases of syphilis had occurred and 23.7% of the cases received
re-treatment. In the three administrative units so far examined (Celic',
Koraj, and Teo6ak) no new cases of syphilis have been found, while sero-
positivity has decreased to 2.8% of the 11,250 inhabitants examined.

If the remaining seropositive cases in this group, the majority of which
received re-treatment for reasons of expediency, are separated into age-
groups, it is significant that only 4.5% were between 0 and 10 years of age,
and 10.1% between 10 and 20; and that this percentage increased progres-
sively with age, so that more than 66.5% of seropositive cases were found
in the age-group over 40. Thus syphilis morbidity is rapidly decreasing
in the lower age-groups while it remains more stationary in the higher,
although the relative infection-rate in the higher age-groups as well is con-
siderably lower than before the campaign started. This augurs well for
the future of the long-term control of endemic syphilis in this area.

Since the beginning of the campaign, the reservoirs of infection have
decreased in most areas in much the same proportions as in the district of
Lopare. In the district of Gra6anica, however, the decrease was less clearly
marked, as the original 1948 survey was incomplete and a large number
(973) of early syphilis cases were found. However, the results have ulti-
mately become fairly satisfactory even in this area. When the first control
examination was carried out, it was found that the reservoir of infection
had decreased by 71.5%; the second 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 decrease is now
of some 97%.

It is interesting to note the change during the campaign in the pro-
portion of early syphilis cases to the total number of seropositive cases,
representing the decrease in the reservoir of infection. In the district
of Gra6anica, 42.4% of infected cases were early syphilitic. At the control
examination 18 months later, the percentage was 6.3, and 20 months later,
2.2. At the beginning of the campaign in Lopare, 6.7% of the infected
population had fresh cases of early syphilis; 14 months later, these amounted
to 1.7%. As the endemic focus becomes smaller, the proportion of early
syphilis cases to the total number of infected cases also falls. Although
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FIG. 36. DISTRIBUTION OF SECONDARY SYPHILIS BY ADMINISTRATIVE UNITS
IN DISTRICT OF LOPARE
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the reduction of the reservoir of infection depends on various factors,
the principal one is the abortive treatment of family contacts with PAM.
At the beginning of the campaign such treatment was only occasionally
used as its real value was not appreciated. Later, when the first results
had been analysed, it became the key to final success. It is now given to
all persons whose clinical and serological findings are negative but who are
exposed to the risk of infection from other members of the family.

In many areas, it is not possible to keep all those who are infected or
exposed to infection under observation at frequent intervals over a long
period of time. In addition, since primary lesions are rare in endemic
syphilis, the question of treatment in the primary seronegative stage rarely
occurs. It would therefore be impossible to control successfully or rapidly
by direct diagnostic means the spread of an infection once it had appeared
in a family. It is consequently necessary that all contacts in the family
or household be treated with penicillin in order to assure satisfactory
epidemiological as well as clinical results.

The amount of PAM used for abortive treatment has varied. At the
beginning of the campaign the same amount was used as in diagnosed
cases. The abortive dose was gradually reduced to 1,200,000 units (4 ml)
of PAM given in a single injection; this has now been adopted for routine
use. No differences were observed when the results of different abortive
schedules were compared. That dosages lower than those used for curative
purposes are adequate is borne out by the experimental work of Eagle,
Magnuson & Fleischmann 12 and others. While a small quantity of peni-
cillin is sufficient early in the infection, progressively larger doses are
necessary later since the treponemes multiply between the time of exposure
and the appearance of surface symptoms.

It is difficult in endemic syphilis to determine the exact times of exposure
and infection. The time of exposure cannot usually be linked to a definite
event as in sporadic venereal syphilis, and a smaller quantity of penicillin
may therefore be used in abortive treatment than is necessary to cure
the infection, thus masking it or prolonging the incubation period. In
order to avoid this danger, it is felt that, under the present conditions
in Bosnia, the abortive dose should not be reduced below 1,200,000 units
of PAM.

The criteria for abortive treatment of endemic syphilis differ from
those for sporadic venereal syphilis. In endemic syphilis, the first to be
considered must be the children since they are the most exposed to infec-
tion; next, consideration must be given to the mother and child or the
husband and wife, if either is suffering from infectious syphilis. Finally,
the remaining members of the household should be considered, and all
members should be treated if any have symptoms of contagious syphilis.

In one family of five, for instance, the initial examination showed that
two children had early syphilis with papules in the mouth and on the

so



ENDEMIC SYPHILIS IN BOSNIA

reproductive organs, and strongly positive serological reactions. The
other members of the family were serologically and clinically negative.
The infected members of the family were treated with 4,200,000 units
of PAM, in seven injections, while the others received abortive treatment.
Any potential infection in the family was thus taken care of. When the
control examinations were carried out 12 and 20 months later, no evidence
of syphilis was found in the family.

An entirely different development took place in another family which
is illustrated in fig. 37. Systematic examination of this family revealed that
two children (Nos. 1 and 5) had secondary syphilis with strongly positive
serological reactions; the other children were serologically and clinically
negative. Only one of the apparently uninfected children (No. 4) was given
abortive treatment; the other two did not report for treatment. The entire

FIG. 37. EFFECT OF ABORTIVE TREATMENT IN A FAMILY WITH A FRESH
INFECTION (MNO KRAVICA)
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family was urged to present itself for re-examination; this it did only two
months later. On this occasion the two children (Nos. 2 and 3) who had
escaped treatment showed fresh clinical manifestations of secondary syphilis
with positive serological findings. They were given regular PAM treat-
ment while the others received abortive doses since they could have been
reinfected. Another control examination was made eight months later,
and the entire family was found to be clinically and serologically negative.

The necessity for giving abortive treatment at the same time as infected
persons in the family are given the regular treatment is made clear in fig. 38.

FIG. 38. EFFECT OF ABORTIVE TREATMENT (1,200.000 UNITS OF PAM) GIVEN
SIMULTANEOUSLY WITH TREATMENT OF INFECTIOUS CASES (VITNICA)
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When the initial examination was carried out, the entire family was
clinically and serologically negative; but infection was introduced at a
later date. The three infected members of the family were treated, at inter-
vals of one and four months, two others (Nos. 4 and 5) were given abortive
treatment, and the remaining child (No. 6) escaped treatment altogether.
At the second control examination, it was found that the infected but
treated persons were clinically and serologically negative, but that those
who either had not been treated or had had abortive treatment had become
infected. The entire family was then treated, whether any persons showed
symptoms or not, and all but one were clinically and serologically negative
six months later; that one, however, showed serological improvement.

It is possible that members of a family may escape the disease despite
the appearance of fresh infections in their midst, but practical experience
has shown that this is not very likely. An evaluation of the epidemiological
importance of treating contacts was made by a close study of 96 families
with a total of 150 children under 10 years of age, since those are they
who are considered to be the most exposed to infection in the family,
and to whom priority should therefore be given in receiving abortive
treatment. All were clinically and serologically negative at the initial
examination but belonged to families with cases of early-infectious syphilis.
They were divided into two groups: the first included 72 children, each
of whom was given 1,200,000 units of PAM at the same time as their
infected relatives received regular treatment; as 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

Treated Untreated Total
contacts contacts

Clinically and serologically positive . . . 0 28 28
Clinically and serologically negative . . . 72 50 122

Total . . . . . . . . . . . . . 72 78 150

This statistically significant difference between the two groups empha-
sizes the epidemiological necessity for the abortive treatment of family
contacts if the chain of infection is to be effectively severed.

During the initial period of the campaign in Bosnia, abortive treat-
ment was not given; but, once its value had been demonstrated in indi-
vidual families, it was systematically applied. Its cumulative epidemio-
logical effect is further emphasized by the results in villages and larger
areas (see fig. 44 and 49).

Relapses, Reinfections, and Seroresistance

The distinction between true relapses or seroresistance and reinfection
is hardly possible on clinical or laboratory grounds alone; it must be
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made largely on epidemiological evidence. It is also evident that, since
the environmental conditions in which endemic syphilis prevails make the
risk of reinfection considerable, it is not possible to evaluate the results
of penicillin therapy in series of patients by the cumulative statistical pro-
cedure 50 used in sporadic 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 syphilis
appeared, usually before the " relapses " themselves. Furthermore, " sero-
resistance ", sometimes observed after regular PAM treatment of early
syphilis, was rarely encountered in families where a new infection had not
appeared.

This is illustrated in fig. 39. The initial examination of this family revealed
early latent syphilis in the mother, while three children (Nos. 1, 3, and 4) had
symptoms of secondary syphilis with strongly positive serological reactions.
All the infected members ofthe family were given the same quantity ofPAM.
When the first control examination was carried out seven months later, the
mother had symptoms of secondary syphilis (papules on the tongue and
tonsils) with a strongly positive STS titre; two of the treated children (Nos. 1
and 4) were clinically and serologically negative; and the serological titre in the
third child had improved. In the meantime, a fresh infection had appeared
in the 7-year-old boy (No. 2), who developed contagious symptoms of
secondary syphilis (mucous patches) before clinical symptoms of secondary
syphilis (" relapse ") appeared in the mother. Throughout this time the
father was absent and had no contact with the family. The mother and the
infected child once again received the same quantity of PAM; but, when
the second control examinations took place, it was found that the two
children (Nos. 1 and 4) who had received treatment and had been serolo-
gically and clinically negative at the first control examination had now
developed secondary syphilis (clinical " relapse "). So far as the mother
and the 7-year-old boy were concerned, the serological findings remained
unchanged, while in the younger child (No. 3) the titre was found to be
higher than before. The explanation can only be that, as a reservoir of infec-
tion still remained in the family-for the contacts had not been treated-
a fresh infection had developed. One might be led to believe that
adequate penicillin therapy had no effect on early syphilis 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 abortive treatment had been
given to those exposed to the risk of infection and who might be in the
incubation period, very satisfactory results were observed seven months
later, and no further cases of " relapse " or " seroresistance " resulted.

In another case, the initial examination disclosed that two members
of the family (Nos. 1 and 7) had latent syphilis (fig. 40). A year after
treatment with 4,200,000 units of PAM, their serological reactions were
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FIG. 39. UNSUCCESSFUL RESULTS WHEN FAMILY CONTACTS REMAIN
UNTREATED (MNO ORAHOVICA)

* Secondary syphilis

Latent syphilis

O Clinically and serologically negative

@D Serological improvement

Serological titre unchanged or increased

Treated (3,600,000 units of PAM)

strongly positive, while the younger brother (No. 7) had developed
clinical manifestations of secondary syphilis in the form of papules in the
oral and anal regions. These might be interpreted to represent serological

'A 36yr 24s
XI1. 1949

9yr 7yrs 4yrs yr

1 2 3 4

B
V 11. 1950

1 2 3 4

C ,(
VIII. 1951 k k

1 2 3 4

D
111. 1952 4

1 2 3 4

WHO 2281

55



E. I. GRIN

and clinical relapse. Before this happened, however, two children, aged 5
and 6 (Nos. 3 and 4), and, later on, the boy of 15 (No. 5) became infected
-all of them with secondary manifestations. No new infections or " re-
lapses" occurred in this family after regular treatment of all infected
members and abortive treatment of family contacts.

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

FIG. 40. SEROLOGICAL AND CLINICAL " RELAPSES " IN A FAMILY WITH NEW
INFECTIONS (MNO DOBROVCI)
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or a cace where positive serological findings remained unchanged, it was

generally found that an infectious case had remained in the family or that
a new infection had been introduced. It was observed that there were very

few instances in which secondary or early latent syphilis did not respond
to PAM therapy within 12 months; in a few cases this response took the
form of serological improvement; but, as a rule, the clinical and serological
findings were completely negative.

The importance of treating 4l1 possible sources of infection is illustrated
in fig. 41. The eldest daughter (No. 3) had been treated in the early latent

FIG. 41. " SERORESISTANCE " AND CLINICAL " RELAPSE " IN A FAMILY WITH
A FRESH FOCUS OF SYPHILIS (MNO TEOCAK)
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stage of syphilis with 3,600,000 units of PAM. She was still seropositive
16 months after treatment, and by then had developed clinical manifestations
of secondary syphilis with hypertrophic papules in the mouth and on the
tonsils. Infection had appeared some months earlier in the father and
mother (Nos. 1 and 2), both of whom became strongly positive after having
been serologically and clinically negative at the first examination. The other
children (Nos. 4, 5, and 6) were also found to have remained serologically
positive, no change apparently having occurred 16 months after treatment
with PAM. The entire family was re-treated with the same amount of
PAM, and 17 months later they were, with one exception, all clinically and
serologically negative.

It was found that relapse or reinfection did not occur in families all of
whose members had been treated so long as a fresh infection was not
introduced from outside. To trace the spread of infection from one family
to another was often very complicated, but fig. 42 does indicate the course
of " ping-pong" infection in two neighbouring families. When abortive
treatment was given, the infectiousness was eliminated in both.

The influence of residual foci of infection may be seen from three studies
made. In the first, of the 240 inhabitants in two villages in the district of
Srebrenica, 51 were found to be infected, 40% of those having early infec-
tious syphilis. Both infected persons and family contacts 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 district of Grac'anica, 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 inhabitants was carried out; 27% were
found to be seropositive, and 135 cases of early infectious syphilis were
diagnosed. All infected persons were given a 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 new cases of secondary syphilis and
7 clinical and 8 serological " relapses " were found. Of the infected cases,
46% were re-treated, and abortive treatment was given to the children of
families with fresh ca-ses of syphilis. The percentage of the population
which was seropositive remained much the same at 22.4. A second control
examination took place 18 months later, and 11 new cases of secondary
syphilis were found in one small hamlet, in addition to 1 serological and
3 clinical " relapses ". The percentage of seropositivity was now found
to have fallen to 5.8 %.

A similar situation was also found in a village with 573 inhabitants,
128 of whom had syphilis, 22.6% with infectious secondary lesions (see
fig. 43). During the initial 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 a large reservoir of infection
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FIG. 42. "PING-PONG" INFECTION AND REINFECTION IN TWO INFECTED FAMILIES
AND EPIDEMIOLOGICAL EFFECT OF ABORTIVE TREATMENT (MNO SAPNA)
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in the village; 23 new cases of secondary syphilis and 4 clinical " 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 third control examination
14 months afterwards, or 39 months after the initial survey, no new case
of syphilis or instance of " relapse " was found.

On the basis of the observations illustrated above and the findings in
other areas, we conclude that the great majority of cases of apparent relapse
or seroresistance in early syphilis are actually reinfections. Reduction and
elimination of the reservoir produce a corresponding reduction in the
number of " relapses ". The most successful results were obtained in families
all of whose members were infected and to whom treatment was given
simultaneously, as the family reservoir was thus eliminated at once. But
the results were equally good in families where the few infectious cases and
the healthy persons were treated at the same time.

Rose, Gy6rgy & Ingraham,5 Schamberg & Steiger,56 and others have
advanced the view that, in sporadic venereal syphilis, true relapses are less
frequent in children, and that, since they are less exposed to reinfection
than adults, better results are obtained from penicillin therapy in children.
However, since, in endemic syphilis, infection is most frequent in childhood,
the same might be expected of reinfection. This, indeed, was found to be
the case; a comparison of the age-groups of persons suffering from " re-
lapses" after completing PAM treatment shows that approximately 50%
of the cases are in children under 10 years of age. The difference in the
distribution among age-groups of relapses in endemic and sporadic venereal
syphilis must be attributed to the different modes of transmission: venereal
after the attainment of sexual maturity in sporadic syphilis, and non-venereal
in childhood in endemic syphilis.

It may be argued that the response of the human body to penicillin
treatment might differ with the age of the infected person and that, in spite
of the same treatment, " relapses " could occur more frequently in some
age-groups than in others. However, on comparing the effect of identical
treatments on the serological titres of persons of different ages, but in whom
the duration of the disease was approximately the same, no significant
difference was found (fig. 44).

REDUCING THE RESERVOIR OF INFECTION

Owing to technical difficulties and to the shortage of personnel,
follow-up examinations could not always be carried out in the Bosnian
campaign at the intervals considered most appropriate. On the other
hand, this very state of affairs offered an opportunity for a closer epide-
miological evaluation of the results from period to period.
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FIG. 43. RESULTS AT FOLLOW-UP EXAMINATIONS IN AN ACTIVE FOCUS OF
ENDEMIC SYPHILIS (TRNOVCI)

Number of inhabitants: 573 Infection-rate: 22.3 %

In areas with actively expanding foci and numerous fresh infections,
the follow-up examination should be carried out at a fairly short interval
after the initial examination, possibly three to four months afterwards.

FIG. 44. NEGATIVE CLINICAL AND SEROLOGICAL FINDINGS ACCORDING TO AGE
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If the interval is too long, the residual cases resulting from persons formerly
in the incubation period, or newly imported cases, may, under certain
conditions, diminish the actual effect of the campaign.54 It is essential
that the interval between follow-up examinations should not be longer
than one year.

In the small village of Trnovci (fig. 43) there was an active focus with
a relatively high proportion of early infectious lesions (29 cases) together
with 88 latent and 11 tertiary cases. The initial examination was incom-
pletely carried out owing to the limited experience of the team at the time;
only 70% of the population was examined. The treatment was 3,600,000
units of PAM in six injections. Contacts, however, were left untreated;
and an appreciable reservoir of infection therefore remained. When the
first follow-up examination was carried out nearly two years later, the
situation was more or less unchanged; but the team was more careful.
The same dose of penicillin was given, and, in many instances, family
contacts were also treated. A second follow-up examination four months
after the first showed that the infectious cases had decreased to four.
On this occasion abortive treatment was given to all family contacts.
At the third follow-up examination, which took place 39 months after
the first survey, no new case was found in the village. Infectiousness had
been eliminated.

The best and quickest results were obtained when the entire population
could be examined during the initial survey, and when all infectious cases
and family contacts were treated. The achievement in the village of
Brusnica may be taken as an example. The entire village of 350 inhabitants
was serologically and clinically examined. The infection-rate was found
to be 66.6%, early infectious syphilis accounting for 48.5% of the cases.
The initial examination was carried out in April 1949 when six or seven
injections of 600,000 units of PAM each were given to all infected persons;
in addition, abortive treatment was given to all persons in families with
cases of early syphilis. The source of infection was therefore under control.
Since then, five follow-up examinations have been carried out. At the
fourth, held at the beginning of 1951, only one young man, who had
previously been absent from the village, was found to have a fresh case
of syphilis; he was treated. At the last examination (April 1951), three
years after the start of the campaign, the village was free from infection.
There were no new cases of syphilis, and only four inhabitants remained
seropositive. Of those, two had doubtful reactions and two positive, one
of whom was a woman of 63 whose serological findings remained strongly
positive despite three courses of treatment with PAM; she had no clinical
manifestations.

However, such success could not always be counted on. Single instances
of fresh infection were sometimes encountered after the second control
examination, but they were usually found to be confined within limited
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areas and to recur in a small number of families. Such reintroduction
of the disease by a member of a family who had been absent during the
campaign and had been neither examined nor treated is illustrated in fig. 45.

FIG. 45. INFECTION OF FAMILY BY RETURN OF ABSENT MEMBER (MNO MOLESICI)
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Epidemiological incidents of this kind will always occur and show
clearly that further supervision is necessary after organized field campaigns
in local areas have come to an end.

It is interesting to consider the general results achieved in an infected
area up to the time when it ceases to require a specially organized field
campaign. The gradual decline in the seropositivity and in the number
of early infectious cases in the administrative unit of Sapna, from the
start of the campaign to the last control examination 27 months later,
is shown in fig. 46-49.

The first follow-up examination (fig. 47) took place six months after
the initial survey (fig. 46), during which the 136 infectious cases found
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FIG. 46-47. SEROPOSITIVITY-RATE AND NUMBER OF CASES OF SECONDARY
SYPHILIS (MNO SAPNA)
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FIG. 48-49. SEROPOSITIVITY-RATE AND NUMBER OF CASES OF SECONDARY
SYPHILIS (MNO SAPNA)
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had been treated with 4,200,000 units of PAM each. During this period
the seropositivity-rate had decreased by nearly half, and the reservoir
of infection, by 87.5%. Treatment with the same dosage was repeated
in 24.2% of the initial cases.

The second control examination (fig. 48) was made 21 months after
the initial survey, and it was discovered that seropositivity had decreased
to 5.7%, a figure which includes both doubtful and positive reactions.
The reservoir of infection, however, was only slightly reduced as abortive
treatment had not been given. In the village of Medjedja, an old endemic
focus, a fairly high percentage of treated cases remained seropositive
even after re-treatment. The majority of these were late latent cases and
were treated for the third time with a larger dose of PAM, 7,200,000 units
being given in three injections. Fresh cases of syphilis were given the same
treatment as at previous examinations, and abortive treatment (1,200,000
units) was given to all exposed members of families with fresh syphilis.

At the third control examination (fig. 49), 27 months after the campaign
had started, it was found that the seropositivity had fallen to 1.4% and
that the reservoir of infection had been eliminated.

Improvement of living conditions and general hygiene will lessen the
risk of spreading endemic syphilis when cases reappear. Although social
and economic betterment plans are under way, it is likely that a general
improvement in Bosnia will take time; and the point has not been reached
where the reintroduction, and further non-venereal transmission, of infec-
tion within and among families can be completely eliminated. But the
risk that this will result in widespread infection of the population is greatly
reduced by the epidemiological effect of the mass treatment campaign.
The reservoir as a whole has been brought under control, and the attitude
of the people to the problem has been altered; this is due partly to some
general improvement in social and economic conditions, partly to the work
of the field teams and to the general progress of the campaign, and partly
to the fact that new cases of endemic syphilis are now detected more
rapidly and can be more quickly dealt with.

In our experience it is possible under favourable conditions, and in
limited areas, to eradicate the infectious reservoir completely within a
short period of time by mass treatment. In other cases, the disease can be
checked and the infectious reservoir reduced to a minimum over a some-
what longer period and ultimately eliminated. In both instances true
relapses and reinfections, and reintroduction of the disease from other
areas, must be watched for. The epidemiological situation cannot conceiv-
ably return to its original form after one or two follow-up examinations
have been made, but constant supervision of previously endemic areas
is necessary as part of the long-term programme. In Bosnia, such super-
vision and health control are provided by one or more health workers'
remaining in the field between control examinations and after the field
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campaign proper has come to an end. Being selected from the field teams,
they are familiar with endemic syphilis as a rural health problem in all
its aspects. This system has already proved invaluable in achieving lasting
results. The health workers co-operate with the local health centres, which
assume the responsibility for keeping the disease under control through
their normal machinery against communicable diseases, in the " consoli-
dation phase" 35 of the long-term programme.

The present programme is serving as a bridgehead to the development
of general public-health services and to the expansion of the machinery
against communicable diseases as advantage is taken of the advances
already made: the population has been made aware of the need for such
services, and its numbers are known; staff has been recruited; the basis
of a sound record system has been established; and, in many communities,
facilities have already been set up or existing ones expanded.

SUMMARY
I I

RESUME

Historical evidence indicates that it is
likely that syphilis was introduced into
Bosnia from different countries at different
periods of time, with the Ottoman armies
playing the major role in its spread. By
the end of the 19th century, it was already
widespread in Bosnia and Herzegovina;
and records for 1905-11 show that, in
investigations carried out in 37 districts,
41,398 clinical cases were found-an
infection-rate of 8.3%. Studies done from
1926 to 1933, at which time serological
examinations were made, revealed 57,965
cases, or an infection-rate of 11.8% of
the population examnined.

Since 1948, the Yugoslav health admi-
nistration has developed a nationwide
syphilis-control programnme, with a special
effort to control the non-venereal endemic
syphilis in Bosnia. The World Health
Organization and the United Nations
International Children's Emergency Fund
have participated at the request of the
Yugoslav Government. For a number of
reasons, all previous control efforts had
been unsuccessful, principally because no
systematic examination of the entire popu-
lation had been attempted and because
stress had been laid on the clinical and

L'histoire nous enseigne que la syphilis
a ete vraisemblablement importee en Bosnie
de differents pays, a diverses epoques et
que ce sont les armees ottomanes qui ont
le plus contribue a la propager. Cette
maladie etait deja tres repandue en Bosnie-
Herzegovine vers la fin du XlXe siecle.
D'apres les statistiques des annees 1905
a 1911, 41.398 cas cliniques ont et d6celes
au cours des enquetes menees dans 37 dis-
tricts, soit un taux d'infection de 8,3%.
Les sero-reactions pratiquees de 1926 it
1933 ont revele 57.965 cas, soit un taux
d'infection de 11,8% pour la population
examinee.

L'administration yougoslave a entrepris
depuis 1948 une vaste campagne anti-
syphilitique dans l'ensemble du pays, en
s'efforcant tout particulierement de com-
battre la syphilis endemique d'origine non-
venerienne qui sevit en Bosnie. A la
demande du Gouvernement yougoslave,
l'Organisation Mondiale de la Sante et le
Fonds International des Nations Unies
pour le Secours a l'Enfance ont participe
a ces efforts. Toutes les campagnes ante-
rieures etaient demeurees inefficaces pour
diverses raisons, mais surtout parce que
le depistage n'avait pas e etendu syste-

67



E. I. GRIN

pathological rather than on the epi-
demiological aspects of the disease.

Discussing the concept of endemic
syphilis, the author gives the following as
the essential characteristics of the disease:

(1) It is generally not venereally trans-
mitted and is not considered as a venereal
disease by the affected population; it is
most frequently acquired in childhood.

(2) It is prevalent in areas where a low
standard of education and poor economic
and social conditions, with primitive
sanitary and dwelling arrangements, are
general.

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

(4) There are no essential differences
between the clinical picture of endemic
syphilis and that of sporadic venereal
syphilis.

Syphilis in Bosnia must be seen as an
epidemiological rather than a clinical
problem. It became endemic because of
the existence over centuries of epidemnio-
logical features favouring a distinct non-
venereal mode of spread. It is mainly
found among the rural population, but
it is unevenly distributed over different
areas, or even within an area, despite
apparently identical living conditions. This
uneven distribution may be explained by
a variety of factors, including social and
family customs, population movements,
topography, and poor communications.

There is ample evidence that close
family links and social contacts constitute
an important factor in facilitating the
spread of endemic syphilis. A study of

matiquement a l'ensemble de la population
et qu'on s'etait attache aux aspects cli-
niques et pathologiques de la maladie
plut6t qu'a son epidemiologie.
Examinant la notion de syphilis ende-

mique, l'auteur decrit comme suit les carac-
teristiques essentielles de cette maladie:

1. En general, elle n'est pas transmise
par voie genitale et n'est pas consideree
par la population atteinte comnme une
maladie venerienne. La plupart du temps,
l'infection est contractee au cours de
l'enfance.

2. Elle est repandue dans des regions
oiu le niveau de l'instruction est bas et les
conditions economiques et sociales defavo-
rables, et dont la population vit dans des
logements primitifs pourvus d'installations
sanitaires rudimentaires.

3. En raison de son mode particulier de
propagation par l'intermediaire d'objets
domestiques usuels et d'ustensiles de
menage, ou par d'autres contacts directs
ou indirects, le premier symptome consiste
frequemment en des lesions infectieuses
de la region buccale.

4. I1 n'existe pas de differences impor-
tantes entre le tableau clinique de la
syphilis endemique et celui de la syphilis
sporadique d'origine venerienne.

En Bosnie, la syphilis doit etre consider6e
comme posant un probleme epidemiolo-
gique plut6t que clinique. Elle est devenue
endemique par suite de l'existence secu-
laire de facteurs epid6miologiques de
nature a favoriser un mode particulier de
transmission non venerienne ; elle est
repandue principalement dans la popula-
tion rurale, mais n'est pas repartie egale-
ment dans les diff6rentes zones, si bien que
sa frequence peut, malgre l'identite appa-
rente des conditions de vie, varier a l'inte-
rieur d'une seule et meme region. Cette
repartition irreguliere de la maladie peut
s'expliquer par diverses causes, notamment
par les habitudes familiales et sociales, les
migrations interieures, la topographie et
l'insuffisance des voies de communication.

I1 y a de nombreuses raisons d'admettre
que la promiscuite de la vie familiale et
l'6troitesse des relations sociales consti-
tuent un facteur important dans la propa-
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prevalence in relation to the size of the
community shows that the smaller and
more compact the community, the higher
the infection-rate, as there are more
opportunities for transmission of Trepo-
nema pallidum. It was also found that,
wherever there was a high proportion of
infected children, syphilis was more active
and the endemic spreading while, where
that proportion was low, the disease was
less active and the endemic waning. At
the same time, it was observed that the
infection-rate among children varied
considerably according to the number of
parents infected; and one study of 642
infected families showed that in 20% of
them the children alone were infected.

Endemic syphilis was long thought to
be a benign disease, partly in consequence
of the attitude to it of the patients living
in primitive conditions. The symptomato-
logy of both endemic syphilis and sporadic
venereal syphilis is similar, and treat-
ment with specific drugs has a similar
influence in both diseases; the difference
is rather in the natural course of the
disease and in the attitude of the patients.
Since endemic syphilis is a chronic infec-
tious disease which rarely causes death or
produces a total incapacity for work, it is
not considered by the population mainly
affected to be so grave as it is by those who
live under more developed conditions.
However, in regions where there has been
a gradual improvement in the conditions
of the rural population, manifestations of
syphilis are now considered as a burden
and an obstacle to economic and social
advancement.

Primary lesions are rare in endemic
syphilis, systematic examinations of large
groups showing them to occur in less
than 1% of the early cases. Their occur-
rence depends largely on the conditions
under which the infection was contracted
and on the size of the inoculumn. In the

gation de la syphilis endemique. Une etude
concemant l'influence que l'importance
num6rique d'une collectivite.peut exerver
sur le taux de frequence de la maladie a
permis d'etablir que ce taux est d'autant
plus eleve que la collectivite est moins
nombreuse et sa vie plus resserr6e, ce
qui accroit les risques de transmission de
Treponema pallidum. II a et6 constate,
d'autre part, que la syphilis est plus
active et d'une endemicite croissante dans
les regions ou une grande proportion
des enfants sont infectes; inversement,
elle est moins active et son endemicite
tend A decroitre la ou la proportion
d'enfants infectes est plus faible. Il a ete
observe, d'autre part, que le taux d'infec-
tion des enfants varie considerablement
selon le nombre de parents contamines.
11 ressort ainsi d'une etude qui a porte sur
642 familles infectees que dans 20% d'entre
elles, seuls les enfants 6taient atteints.
On a longtemps considere la syphilis

endemique comme une maladie benigne,
ce qui s'explique en partie par l'attitude
des malades vivant dans un milieu pri-
mitif. La symptomatologie de la syphilis
endemique ne differe guere de celle de la
syphilis sporadique d'origine venerienne,
et le traitement par les remedes specifiques
influe de fagon analogue sur ces deux
treponematoses. La difference reside plutot
dans leur 6volution naturelle et dans
l'attitude des malades. Comme la syphilis
endemique est une maladie infectieuse
chronique qui n'est que rarement mortelle
et n'entraine qu'exceptionnellement une
invalidite totale, les habitants ne lui recon-
naissent pas le caractere de gravit6 qu'elle
revet aux yeux de populations plus 6vo-
luees. Toutefois, dans les regions rurales
ou les conditions de vie se sont progressi-
vement ameliorees, les manifestations de
la syphilis sont considerees actuellement
comme une lourde charge de nature a
entraver le developpement 6conomique et
social.

Les lesions primaires sont rares dans la
syphilis endemique; il ressort d'examens
systematiques de groupes importants de
population que leur frequence est inf6rieure
A 1% dans les infections r6centes. Leur
apparition depend surtout des conditions
dans lesquelles l'infection a ete contractee,
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Bosnian environment, treponemes are
generally non-venereally transmitted in
small numbers; occasional transmission
of large numbers does occur, however,
and may result in primary lesions. This is,
for instance, the case when primary lesions
of the mother's nipple are found. The
long-lasting direct contact in breast feeding
facilitates the entry of great numbers of
treponemes from the oral mucosal lesions
in the child.

Late manifestations are similar to those
of sporadic venereal syphilis, with gumn-
matous lesions on the skin, in the naso-
pharyngeal region, and in the osteo-
articular system. Contrary to previous
belief, field investigations have shown that
involvement of the central nervous system
also occurs.

Superinfection of an already infected
and allergic host is considered to be the
chief reason for the frequency of tertiary
lesions. When living conditions improve
and the chances for non-venereal trans-
mission decrease, or when infectious cases
are treated, the number of active tertiary
lesions diminishes in endemic areas. Thus
their frequency represents an epidemiolo-
gical index of the state of activity of rural
endemic foci.

It was previously thought that the non-
occurrence of congenital manifestations
was one of the characteristics of endemic
syphilis. However, though rare, they do
occur. Their rarity is largely due to the
fact that, as infectiousnss in syphilis
decreases with time and since in endemic
syphilis many years generally elapse be-
tween the acquisition of the infection and
the attainment of maturity, there is little
probability of a mother's giving birth to
a congenitally syphilitic child.

One section of this paper deals with the
organization of the field campaign, em-
phasizing that case-finding was done by
systematic serological screening of the

ainsi que de la quantite des germes inocu-
les. Dans la population bosniaque, les
treponemes sont generalement transmis
par voie non-venerienne et en nombre res-
treint; il arrive, toutefois, qu'ils soient plus
nombreux et ils provoquent alors des
lesions primaires. C'est ainsi que s'expli-
quent, par exemple, les lesions primaires
du mamelon observees parfois chez les
meres; le contact direct et prolong6 amene
par l'allaitement facilite en effet l'entr6e
dans l'organisme maternel d'un grand
nombre de treponemes provenant des
lesions des muqueuses de la region buccale
de l'enfant.

Les manifestations tardives sont compa-
rables a celles de la syphilis sporadique
d'origine venerienne, avec lesions gom-
meuses de la peau, de la region rhino-
pharyngienne et du systeme osteo-articu-
laire. Les recherches ont permis d'etablir
que, contrairement a ce que l'on croyait
precedemment, le systeme nerveux central
pouvait etre egalement atteint.
La surinfection de sujets dej'a infectes et

allergiques est consideree comme la prin-
cipale cause de la frequence des lesions
tertiaires. Lorsque, parallelement a l'ame-
lioration des conditions de vie, les risques
de transmission non-venerienne diminuent,
et que les malades contagieux sont traites,
les lesions tertiaires actives deviennent plus
rares dans les zones d'endemicite; leur taux
de frequence peut donc etre cense represen-
ter l'indice epidemiologique de l'activite
des foyers endemiques en milieu rural.

L'absence de lesions congenitales etait
auparavant consideree comme l'une des
caracteristiques de la syphilis endemique.
Mais, tout en etant rares, les lesions de ce
genre surviennent parfois. Leur rarete est
due, pour beaucoup, au fait que l'infec-
tiosite de la syphilis d6croit avec le temps
et comme, dans la syphilis endemique, de
nombreuses annees s'ecoulent generale-
ment entre l'epoque de l'infection et l'age
de la maturite sexuelle, il y a peu de chance
pour qu'une femme donne naissance a un
enfant heredo-syphilitique.

L'auteur decrit, dans une des sections
du rapport, l'organisation de la campagne
antisyphilitique et souligne qu'en plus des
examens cliniques, on a eu recours, pour
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entire population in addition to clinical
investigation, and that follow-up examina-
tions included re-examining not only
treated cases but the remainder of the
susceptible population as well. In all,
approximately 95% of the total census
population in endemic areas was examined;
and 35,238 cases, or 8.1 % of the examined
population, were treated.

As the highest infection-rate was found
in north-eastern Bosnia, the most intensive
field-work was done in that area; and
priority was given to action in regions with
the highest proportion of early lesions, in
order to control the spread of infection
from active foci in the shortest possible
time.

The use of procaine penicillin G in oil
with 2% aluminium monostearate (PAM)
proved decisive in the campaign. The
treatment schedule for adults was generally
3,600,000 to 4,200,000 units of PAM given
daily or every second day in a total of
six or seven injections. In some series of
cases, however, the total dosage was given
in a single injection. It was found that
there was no difference whether the total
dosage was given in one injection or in
several; consequently, the schedule adopted
depended on the topographical difficulties
in the different areas and on the number
of cases found. Experiments were also
made with single injections of 1,500,000
units of PAM, and the results so far have
been in no way inferior to those obtained
with the larger doses.

At the start of the campaign, it was
thought that the chief risk of perpetuating
the disease lay in treatment failures; but
it became evident that it lay rather in
infected persons who escaped examination,
in new cases migrating from other areas,
and in persons incubating the disease at
the time of examination. It is stressed that
every effort must be made to discover all

le depistage des malades, aux sero-reactions
systematiquement etendues a l'ensemble de
la population; les examens de contr6le ont,
d'autre part, porte non seulement sur les
malades traites, mais encore sur le reste
de la population susceptible d'etre conta-
minee. Dans l'ensemble, pres de 95% de
la population recensee ont ete examin6s
dans les zones d'endemicit6 et 35.238
malades, soit 8,1 % des personnes exami-
nees, ont ete soumis au traitement.
Le taux d'infection le plus eleve ayant

ete observe dans le nord-est de la Bosnie,
c'est dans cette region que la campagne
a ete menee avec le plus d'intensite; la
priorite a e donnee aux districts oui l'on
avait constat6 la plus forte proportion de
lesions recentes, afin d'endiguer aussi
rapidement que possible la propagation de
la maladie A partir des foyers d'activite.

L'emploi de penicilline G procain6e dans
l'huile avec 2% de monostearate d'alumi-
nium (PAM) a contribue d'une maniere
decisive au succes de la campagne. Le
schema de traitement pour adultes consis-
tait generalement dans l'administration
globale de 3.600.000 a 4.200.000 unites
de PAM, reparties en six ou sept injections
quotidiennes ou pratiquees tous les deux
jours. Dans certaines series de cas, toute-
fois, la dose totale a et donnee aux malades
en une seule injection. Aucune difference
n'a ete observee dans les r6sultats, que la
dose globale ait ete administree en une
seule ou en plusieurs injections; le choix
du schema de traitement a donc ete subor-
donne aux plus ou moins grandes facilites
d'acces des diverses zones et au nombre
de malades qui y avaient e depistes. On
a eu egalement recours, A titre experimen-
tal, A une injection unique de 1.500.000
unites et les resultats observes jusqu'ici ne
le cedent en rien a ceux des doses plus
massives.
Au debut de la campagne, on pensait

que le risque de persistance de la maladie
residait surtout dans un echec possible du
traitement, mais on ne tarda pas A se rendre
compte qu'il provenait plut6t des personnes
infectees qui se soustrayaient -A l'examen,
des nouveaux malades originaires d'autres
regions et des personnes en periode d'incu-
bation au moment de l'examen. L'auteur
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new infections at the time of control
examinations, which it is considered im-
portant to hold at intervals no longer
than six months to one year afterwards, so
that fresh cases will not assist in spreading
the disease.

The best and quickest results were
obtained when the entire population could
be examined during the initial survey and
when all infectious cases and family
contacts were treated. However, single
instances of a fresh infection were some-
times encountered as late as after the
second control examination, which indi-
cates that prolonged supervision is neces-
sary after organized field campaigns have
come to an end.

The distinction between true relapses or
seroresistance and reinfection is hardly
possible on clinical or laboratory grounds
alone: it must be made largely on epi-
demiological evidence. It was observed
that apparent cases of clinical or serological
relapse or seroresistance were generally
found only in those families in which
fresh cases of syphilis appeared and where
not all the members with early syphilis
had been treated. It was therefore evident
that the great majority of relapses, or
so-called seroresistant cases of early
syphilis, were, in fact, reinfections.

The reduction in the reservoir of infec-
tion was found to depend largely upon the
abortive treatment of famnily contacts;
such treatment was given to all persons
with negative clinical and serological
findings who were exposed to infection
from other members of their family. Ex-
perience with dosages for abortive treat-
ment finally led to the adoption of a single
injection of 1,200,000 units of PAM.

The author considers that, under favour-
able circumstances, and in limited areas,
it is possible to eliminate the reservoir of

souligne qu'il importe de s'attacher spe-
cialemnent A depister tous les cas d'infection
nouvelle lors des epreuves de contr6le;
celles-ci doivent Wre, A son avis, pratiquees
A des intervalles ne depassant pas six mois
A une annee, afin que l'eclosion d'infections
recentes ne contribue pas A propager la
maladie.

Les resultats les meilleurs et les plus
rapides ont e obtenus dans les regions
ofu l'examen initial avait pu etre etendu a
la population entiere et ou tous les malades
infectieux et les contacts familiaux avaient
e traites. Cependant, des cas isoles d'in-
fection recente ont parfois ete observes,
meme apres le second examen de contr6le,
et ces constatations prouvent qu'une sur-
veillance continue demeure necessaire apres
que les campagnes systematiques ont pris
fin.

Il n'est guere possible, en se fondant
exclusivement sur des constatations cli-
niques ou serologiques, de distinguer les
vraies rechutes ou cas de sero-resistance
des reinfections; il convient donc de faire
largement appel, a cet effet, aux donnees
epidemiologiques. Il a et observe que les
cas apparents de rechute clinique ou sero-
logique ou de sero-resistance survenaient
uniquement dans les familles oui de nou-
velles infections syphilitiques s'etaient
declarees et dont tous les membres atteints
de syphilis recente n'avaient pas et soumis
au traitement. Il est donc apparu que la
grande majorite des rechutes ou les cas
de syphilis recente, reputes sero-resistants,
etaient, en fait, des reinfections.
On a estime que la reduction du reservoir

de l'infection dependait dans une large
mnesure de l'administration d'un traite-
ment abortif aux contacts familiaux. Toutes
les personnes dont l'examen clinique et
serologique s'etait revel negatif et qui
risquaient d'etre contaminees par d'autres
membres de leur famille ont e soumises
A un traitement de ce genre. Apres l'essai
de doses diverses, on a finalement adopte,
dans ce cas, une posologie de 1.200.000
unites de PAM, administrees en une seule
injection.

L'auteur est d'avis qu'il est possible,
par un traitement en serie, de tarir compl&
tement et rapidement le reservoir de l'infec-
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infection completely within a short time
by .mass treatment. In less favourable
conditions, the disease can be checked and
the reservoir reduced to a minimum over
a longer period; and syphilis as an endemic
disease can ultimately be eliminated.

In conclusion, the author points out that
the programme to control endemic syphilis
in Bosnia is serving as a bridgehead to the
development of general public-health ser-
vices as the advances made are consoli-
dated. Indeed, as is indicated in the
foreword, the studies carried out have
contributed to the drawing-up of plans
for both special and general public-health
services in the area.

tion dans des zones limit6es_ et presentant
des conditions favorables. Lorsque les
conditions sont moins favorables, la mala-
die peut etre enrayee et le reservoir reduit
au minimum au bout d'une p6riode plus
longue, si bien qu'en d6finitive, il est
possible de supprimer radicalement la
syphilis endemique.
En conclusion, l'auteur indique que le

programme de lutte contre la syphilis
endemique en Bosnie doit permettre
d'amorcer l'organisation de services gene-
raux de sante publique, qui seront crees
a mesure que les resultats acquis auront et6
consolides. A vrai dire, comme le signale
l'avant-propos, les etudes faites ont ouvert
la voie a l'etablissement de plans en vue
d'instituer aussi dans la region consider6e
des services de sante publique d'un
caractere specialise.
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