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inflammatory response (Smith et al., 1968). The
treponemal forms have been found in seroreactive
(TPI) as well as in nonreactive patients. Some
patients had been treated with very large-even
excessive-doses of penicillin in the past. Many had
received steroids in some form, which may alter the
tissue response to treponemes (Rice et al., 1970).
It has been suggested that treponemes could persist
in the central nervous system and the cerebral cortex
because of the blood-brain barrier preventing the
penetration of treponemicidal concentrations of
penicillin into the central nervous system (Smith,
1969).
There are several limitations to available labora-

tory methods for the identification of T. pallidum,
including the recent fluorescent staining techniques
(Edwards, 1962; Yobs et al., 1964; Wells & Smith,
1967), and in the case of the persistent treponemes
or treponeme-like forms referred to above much
discussion has arisen as to their true nature. Animal
infectivity tests have been carried out in only a few
instances to verify if the treponemal forms or
structures observed are T. pallidum (Turner et al.,
1969). Some of them are thought to be artefacts
(Wilkinson, 1968; Montenegro et al., 1969). Some
may conceivably be non-viable or modified T. palli-
dum. They could also be saprophytic indigenous
organisms. However, their antigenic activity or
immunological importance cannot be assessed at the

present stage of knowledge, and their precise clinical
importance is not apparent (WHO Scientific Group
on Treponematoses Research, 1970). In these
circumstances excessive doses of penicillin in the
treatment of late syphilis in an effort to achieve
TPI nonreactivity are not justified, since this result
cannot be expected whatever amount of penicillin is
used, and since increased dosage of penicillin has
not been shown to alter the prognosis (Collart et al.,
1964). No data are available invalidating the scientific
rationale for penicillin therapy as outlined in the
present study and careful long-term observation
after treatment continues to be the best justified
surveillance procedure in late syphilis in the present
stage of knowledge (Montpellier, 1968).
The observation of persistent treponemal forms or

structures should not be confused with possible
resistance to penicillin due to penicillinase- or
amidase-producing strains of T. pallidum. There is
no evidence that such strains have developed (WHO
Scientific Group on Treponematoses Research,
1970).

CONCLUSIONS

The opinion of almost all investigators is that
penicillin alone is generally to be preferred in all
types of late syphilis, although combined with addi-
tional treatment in some instances. Supporting
functional therapy and medical care are essential.

MATERNAL AND CONGENITAL SYPHILIS

PROPHYLACTIC TREATMENT

OF SYPHILMC PREGNANT WOMEN

Soon after the introduction of penicillin therapy
of syphilis, reports from the USA (Goodwin &
Moore, 1946; Ingraham, 1951) indicated excellent
results in maternal syphilis. Ingraham and Beerman
(1950) were able to summarize the experience gained
and conclude that penicillin was at least as effective
as complete courses of metal chemotherapy, that
it was much better tolerated by the mother and
the unborn child and, most important, that it could
be effectively given in preventive dosages late in
pregnancy when time was too short for metal
treatment to be effective. In most countries penicillin
treatment was soon to dominate this field. Follow-up
studies of infants after penicillin treatment of infected

mothers (Willcox, 1957; Bernheim & Gilly, 1959;
Brown & Moore, 1963) confirmed the expectations.
It was stated that after adequate penicillin treatment
of maternal syphilis a nonsyphilitic child would be
born in practically all instances (Bachurzewski, 1962;
Maly, 1962; Lindemayr, 1964; Desai, 1969;
Iwanowska et al., 1969). Unfortunately, it was also
suggested that it might not be necessary to follow up
the newborn babies (Nunziata et al., 1964).

Effective prophylaxis of congenital syphilis is a
matter of routine serological examination of all
pregnant mothers, followed by penicillin treatment
of those found to be infected and follow-up observa-
tion of their babies when born. Such syphilis control
activities should be undertaken in maternal and
child health programmes and should have a high
priority in developing as well as developed countries.
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The importance of this has been repeatedly pointed
out by WHO. Although the incidence of reported
congenital syphilis has decreased almost everywhere
since 1950 (Guthe & Willcox, 1971), in several
countries it has remained stationary at a relatively
ow level. This supports the view that maternal and
lchild health syphilis control activities can be further
strengthened (Boissiere, 1967; Desai, 1969; Robin-
son, 1969). This applies particularly to developing
areas, where inadequate clinical and serological
facilities and methods may explain the discrepancies
sometimes found between the low number of diag-
nosed congenital syphilis cases reported and the
frequent neonatal deaths from syphilis confirmed by
autopsy (Osathanondh et al., 1966; Hill, unpublished
WHO document, 1969). Recent studies in a south-
east Asian country showed treponemal antibody
seroreactors among symptomless, low-titre VDRL
reactors previously considered nonsyphilitic and who
had not received treatment (Nielsen, unpublished
WHO document, 1969). Undoubtedly the diagnosis
of latent syphilis in pregnancy without advanced
serological aids remains a challenge in preventive
maternal and child health programmes in developing
areas, so that prophylactic penicillin treatment has
to be accepted at times as a simple non-scientific
solution. Recent microtechniques based on finger-
prick blood for rapid plasma reagin (RPR) testing
(Portnoy et al., 1962) and dried blood eluent
(rondelle method) for fluorescent testing (Vaisman
et al., 1963; Guthe et al., 1964; Nazari & Viez-
Zadeh, unpublished WHO document, 1969) may
facilitate diagnosis in such circumstances.
The rare failures of prenatal treatment with peni-

cillin are usually due to a maternal syphilis infection
acquired towards the end of pregnancy or to an
insufficient follow-up period in seroreactive infants.
Suspicious lesions of the mother at the time of
delivery of a seroreactive child should be considered
as syphilitic, notwithstanding a nonreactive maternal
serological test earlier in the pregnancy (Boissiere,
1967). The possibility of passive transfer of reagins
and immobilizing antibodies from the mother to the
foetus through the placentary circulation should be
checked by adequate postnatal serological control of
the baby (Willcox, 1957; Pospisil & Horacek, 1962;
Kostant, 1964; Nunziata et al., 1964; US Department
of Health, Education and Welfare, 1968). Passive
transfer was found in 66% of infants born of
mothers treated for syphilis (Miller et al., 1960). As
illustrated in an earlier report (Miller et al., 1954),
the lipoidal antigen reactivity decreased slowly and

disappeared 3-4 months after birth and treponemal
antibody reactivity (TPJ) about 7 months after birth.
The transplacental passive transfer of specific anti-
bodies to the child concerns immunoglobulins of the
IgG class. Immunoglobulins of the IgM class are
believed not to cross the barrier because of their size
(Good & Papermaster, 1964; Cohen & Norins, 1968).
The demonstration in the newborn child of specific
(i.e., antisyphilitic) antibody of the IgM type by a
modified FTA test suggests that its origin is the
child and that the child has syphilis (Alford et al.,
1969; Mamunes et al., 1970). The modified FTA
test is based on the use of individual fluorescein-
marked IgG-IgA and IgM antisera instead of the
fluorescein-labelled total immunoglobulins usually
employed. In the presence of true syphilis of the
newborn the test will be reactive when using IgM
serum (Scotti & Logan, 1968; Scotti et al., 1969).
It is also an indicator of neonatal congenital syphilis
when the floculation tests in the child are strongly
reactive and show a high titre, or a higher titre than
for the mother. The antigens used in these tests
react more strongly with IgM antibodies than with
IgG antibodies. High titres in complement fixation
tests, on the other hand, would indicate passive
reaginaemia since the antigen used reacts more
strongly with IgG antibodies (Miller et al., 1954;
Nielsen, unpublished WHO document, 1968; US
Department of Health, Education and Welfare,
1968).

Nonspecific antibodies can be passively trans-
ferred from mother to child (King, 1960; Kostant,
1964). Therefore, in cases of doubtful diagnosis
based on reactive tests without clinical evidence of
syphilis and when the mother has not received treat-
ment, tests with treponemal antigen should be
employed to determine the diagnosis (Nunziata et al.,
1964).

Prophylactic penicillin treatment of pregnant
women with established syphilitic infection has
maximal effect up to approximately the fourth
month, when it is believed that the treponemes are
transmitted from the mother to the foetus (Kostant,
1964; Harris & Cave, 1965). Treatment of the
mother during or before this time can prevent foetal
infection; the child will be born without syphilitic
stigmata and will not develop them later. Treatment
later in pregnancy is actually treatment of the foetus
in utero, if infected. Adequate treatment late in
pregnancy may-but not always-prevent syphilitic
sequelae, for example of the bones (Brown & Moore,
1963). On the other hand no abnormalities of the
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teeth were found in 30 children born of syphilitic
mothers who had received penicillin treatment in the
second half of their pregnancy, nor in 21 enfants
with congenital syphilis who had been treated in the
first 3 months after birth (Putkonen, 1963). In
practice, prenatal treatment of pregnant women with
penicillin should commence as soon as a diagnosis
of syphilis has been established. In a high proportion
of cases good results can be obtained if penicillin is
given even in the last weeks before delivery. Indeed,
treatment administered a few days before delivery
to a mother with diagnosed early syphilis prevented
clinical manifestations in the newborn (Jackson et
al., 1962).

RETREATMENT

Retreatment during pregnancy is obviously
required in relapses or on reinfection. Some inves-
tigators recommend repeated treatment for safety
reasons at the ninth month of pregnancy in cases
with reactive treponemal antibody tests and also in
women treated for primary or secondary syphilis
regardless of the outcome of the serological testing
(Lindemayr, 1964).

It is now generally accepted that women who have
received adequate penicillin treatment for syphilis
before pregnancy will only exceptionally bear a
syphilitic child (Lindemayr, 1964). This small risk
is further reduced if the infection is more than
4-5 years old at the time of pregnancy (Maly, 1962;
Lindemayr, 1964). Despite this favourable experi-
ence, the question of prophylactic penicillin treat-
ment in subsequent pregnancies of previously
syphilitic women is still under consideration. Several
experienced investigators believe that subsequent
treatment can be withheld when the pregnant mother
has had adequate penicillin treatment previously,
has shown no syphilitic symptoms and has negative
or low-titre positive serological reactions (Goodwin,
1950; Ingraham & Beerman, 1950; Gjessing & Loe,
1967). Some investigators believe that the safest rule
is to give penicillin in each subsequent pregnancy of
women who have once had syphilis, regardless of
negative serological reactions (Burckhardt, 1961).
Others suggest relaxing this rigorous rule if the
mother has previously been adequately treated, has
nonreactive treponemal serological reactions, and
has borne nonsyphilitic children in earlier pregnan-
cies (Danbolt, 1960; Lindemayr, 1964). In practice
the question whether to give treatment or not is
often determined by the possibility of adequate
control of the mother during the pregnancy and of

the baby after birth. If there is any doubt regarding
the adequacy of previous treatment, adequate re-
treatment should be given (US Department of
Health, Education and Welfare, 1968).

"FALSE" REACTIVE SEROLOGICAL TESTS
IN PREGNANCY

Different views have existed as to whether or not
pregnancy per se could cause " false " reactive sero-
logical tests (Lindemayr, 1964; Loe, 1966). Doubts
about the specificity of tests may result in diagnostic
difficulties in cases where no syphilitic manifestations
or anamnestic evidence can be found. The outcome
of the TPI test is then decisive in establishing the
diagnosis (Lighter, 1957; Ovcinnikov et al., 1965;
Loe, 1966; Salo et al., 1969).

TREATMENT OF CONGENITAL SYPHILIS

In manifest congenital syphilis treatment with
penicillin now completely dominates the field
(Danbolt, 1960; Harris & Cave, 1965; Knoth, 1965;
Boissiere, 1967). In early congenital syphilis (less
than 2 year's duration) adequate treatment results in
almost 100% clinical and serological cure (Ingraham,
1951; Lindemayr, 1964). Infants weakened by
extensive visceral syphilis present a risk, despite
specific treatment (Boissiere, 1967; Hardy et al.,
1970). There are, however, two aspects to consider
in the assessment of the final results after adequate
treatment: (i) lipoidal and notably treponemal anti-
bodies will be eliminated only slowly from the blood
of a seroreactive child, and (ii) the final serological
results will depend on how long after birth treatment
was instituted. Following treatment at birth the
majority of reagin tests become nonreactive within
3 months, and the remainder within approximately
6 months (Oehme, 1956). After treatment it can be
expected that almost all infants will become non-
reactive after a somewhat prolonged elimination
period during the first 6 months of life. This propor-
tion will decrease rapidly if treatment is applied
later. If given after the second year the possibility of
nonreactivity is much reduced, as in acquired syphilis
of more than 2 years' duration in adults (Willcox,
1964a). Clinical and/or serological relapses are
extremely rare after penicillin treatment of congenital
syphilis (Ingraham, 1951). From this observation
Lindemayr (1964) infers that a majority of the
" relapses " after penicillin treatment in adults are
actually reinfections.
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Clinical manifestations that late congenital syphilis
(of more than 2 years' duration) has in common
with acquired syphilis in adults react similarly to
penicillin treatment and patients should be subjected
to the same follow-up measures. Tabes dorsalis is
encountered less frequently than in the adult (US
Department of Health, Education and Welfare,
1968) and cardiovascular syphilis is only occasionally
encountered (McCulloch, 1930; Bonugli, 1961).

Reservations must be made as to the effect of
penicillin in complications peculiar to congenital
syphilis. In eighth-nerve deafness penicillin can to
some extent arrest progression of the pathological
changes, but reduced hearing will be only insignifi-
cantly restored (Tomanek & Horak, 1964). This is
in contrast to eighth-nerve deafness associated with
early syphilis in adults, where penicillin can certainly
improve and sometimes completely restore hearing.
This emphasizes again the necessity for early diag-
nosis and treatment.

Interstitial keratitis is not dramatically affected by
penicillin, nor can recurrences or extension to the
other eye be prevented (Klauder, 1947; London &
Noojin, 1948). Clutton's joints do not respond well
to penicillin (US Department of Health, Education

and Welfare, 1968). The rather poor achievements
of penicillin alone in the treatment of these complica-
tions may be caused by delayed hypersensitivity
phenomena concerned in their pathogenesis. This
would explain the observed beneficial effect of
additional corticosteroids in interstitial keratitis
(Home, 1951; de Graciansky & Grupper, 1957;
Nunziata et al., 1964; Rasmussen, 1969), in eighth-
nerve deafness (Hahn et al., 1962; Hahn, 1964;
Morrison, 1969), and in Clutton's joints (US
Department of Health, Education and Welfare,
1968). In eighth-nerve deafness, the addition of
large doses of prednisone has been particularly
recommended (Hahn, 1964; Patterson, 1968; Morri-
son, 1969). The pathogenesis of interstitial keratitis
should be considered in the light of the finding of
treponemes in the aqueous humour of the eye in
affected patients (Goldman & Girard, 1967; Dunlop
et al., 1968), although the meaning of this observa-
tion is as yet unclear. Virulent treponemes sensitive
to penicillin have recently been recovered from the
aqueous humour after apparently adequate penicillin
treatment of a syphilitic infant (Hardy et al., 1970),
perhaps indicating too low a level of the antibiotic
in this fluid.

INCUBATING SYPHILIS AND CONTACT TREATMENT

TERMINOLOGY

The terms " prophylaxis " and " prevention " are
often used synonymously. " Prophylactic treatment"
generally signifies treatment aiming at protecting
individuals from developing disease by using an
effective drug either prior to (preventive) or after
(abortive) exposure to contagion. Since the spread
of disease in the community will be prevented by
this procedure, the effect will also be epidemiological.
Prophylactic treatment of symptomless contacts in
venereal disease control programmes is therefore
often termed epidemiological treatment.

ABORTIVE TREATMENT

Eagle (1949) showed that the treponemicidal effect
of penicillin is directly dependent on the number of
treponemes in the host. Inoculation of animals in
the incubation period demonstrated that (a) the
penicillinaemia required to prevent the development
of manifest symptoms must be prolonged with

increasing numbers of inoculated treponemes, and
(b) the later in the incubation period penicillin treat-
ment was commenced, the longer penicillinaemia had
to be extended to be efficacious. A similar pattern is
discenible in man. The observations made raised
practical questions on the abortive treatment of
incubating syphilis in sex contacts of persons with
infectious syphilis, particularly as regards total
dosages required and the duration of post-treatment
control.

In some instances doses of 100 000 IU of PAM
given intramuscularly for acute gonorrhoea do not
cure a concomitantly acquired syphilis infection
(Ids0e, 1947). On the other hand, 300 000 IU of
PAM in one injection proved sufficient to cure most
cases of early seronegative syphilis (Wright et al.,
1950). It is therefore probable that in incubating
syphilis the failures with this dose are progressively
fewer, the earlier in the incubation period the treat-
ment is instituted. On the other hand, if the doses
are increased the results will be better. Thus as


