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Sufficient clinical material on syphilis in pregnancy has been followed
up long enough to warrant the general conclusion that in prenatal syphilis
penicillin is the drug of choice and has exceeded the most optimistic specula-
tions of syphilologists-a statement which can also be made for infantile
congenital syphilis. There is almost unanimous agreement on these state-
ments among syphilologists, obstetricians and paediatricians who have had
wide experience with the treatment of prenatal and infantile congenital
syphilis in the USA.

1. SYPHILIS IN PREGNANCY

The ideal antisyphilitic therapy during pregnancy should meet the
following:
(1) freedom from toxicity
(2) prevention of the transmission of syphilis from mother to foetus;
(3) cure of maternal syphilis
(4) cure of the congenital-syphilitic foetus in utero in cases beyond the

16th week of pregnancy, when syphilis may have already been trans-
mitted to the foetus;

(5) adequate therapy in a short time.
In the USA, penicillin has fulfilled these requirements better than any

other known antisyphilitic agent. Reports from numerous centres, notably
the Johns Hopkins Hospital, Baltimore,3 the University of Pennsylvania
Hospital, Philadelphia,8'10 and Bellevue Hospital, New York,"6"7 show
that, when retreatments during pregnancy are included, less than 3 % of

* The material incorporated in this article formed the basis for lectures by the author during visits to
Bulgaria, Czechoslovakia, Hungary, Italy and Yugoslavia, on the invitation of the respective health adminis-
trations of these countries and under the auspices of the World Health Organization. Lectures were delivered
at the Universities of Belgrade, Bratislava, Budapest, Naples, Palermo, Pecs, Rome and Sofia.-ED.
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women treated with penicillin alone delivered congenital-syphilitic babies,
and the incidence of disastrous results such as late abortions, stillbirths
and neonatal deaths was less than the 10% reported from these same
hospitals for non-syphilitic pregnant women. 3, 8, 10, 16, 17

By the end of December 1948, the author had treated over 450 syphilitic
women with penicillin during pregnancy at Bellevue Hospital. The results
of 331 of these pregnancies, including a follow-up serological test for
syphilis on all babies for at least 16 weeks after birth, can now be reported.
Eight congenital-syphilitic children were born to these mothers, an incidence
of 2.4%. In addition, there were 11 (3.3 %) late abortions, stillbirths and
neonatal deaths which might have been caused by syphilis, although a
definite syphilitic infection in the foetus was proved in only 5 instances.

These results have not been equalled by any therapy previously used
at Bellevue Hospital. They were not obtained in all cases by a single course
of penicillin. Most of the patients were treated with one course of 4,000,000
units of aqueous penicillin over a 10-day period. During the early months
of penicillin therapy, 69 pregnant women were treated with dosages of
penicillin now considered to be inadequate (600,000 units to 1,200,000
units in a 7k-day period) ; 23 of these women had to be retreated because
of relapse before they delivered. Most of the 8 congenital-syphilitic babies
were born of mothers who relapsed late during pregnancy and the relapse
was not diagnosed until delivery. Of the 331 cases in which the outcome
of pregnancy was known, 245 (74%) were treated during pregnancy for
early syphilis-which makes the results all the more significant.

The foregoing data, as well as results published elsewhere by other
investigators1' 11, 15 and to be published by H. A. Tucker, make it possible
to consider to what extent penicillin has met the requirements of the ideal
conditions of antisyphilitic treatment.

(1) Freedom from toxicity. Apart from the complaints of some women
that penicillin made them fatigued, the only reaction attributable to peni-
cillin among over 450 pregnant women treated at Bellevue Hospital was
urticaria, which occurred in 4 patients-an incidence of less than 1 %,
which is lower than the 1.8% incidence of urticarial reactions to penicillin
noted among non-pregnant women at Bellevue Hospital. Penicillin therapy
was not stopped in a single pregnant woman because of urticaria or any
other toxic reaction. There is no evidence that penicillin will cause
abortion.18

(2) Prevention of transmission of syphilis from mother to foetus. It is
obvious from the reported data that penicillin therapy prevented the
transmission of syphilis to the foetus when syphilis was treated during the
early months of pregnancy, unless the mother relapsed. The treatment
of relapses protected the baby, provided such treatment could be completed
before delivery. Because of the danger of relapse late in pregnancy, as
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occurred in the 8 deliveries mentioned above which resulted in congenital
syphilis, the author believes that, when women are treated for syphilis
during the first four months of pregnancy, it is wise to give some additional
penicillin treatment during the eighth month of pregnancy. In most cases
this retreatment is unnecessary, but is advisable as it may lower the incidence
of congenital syphilis. Now that the aluminium monostearate preparations
of penicillin are available, probably 1 or 2 injections of 600,000 units would
be sufficient retreatment to protect both mother and baby against possible
relapse.

(3) Cure of maternal syphilis. Penicillin has been less effective in curing
maternal syphilis than in preventing congenital syphilis. Of 176 women
treated for early syphilis during pregnancy at Bellevue Hospital, 7 relapsed
subsequent to delivery and all but 2 of the 7 had delivered normal babies
prior to their relapse.17

(4) Cure of the congenital-syphilitic foetus in utero. Unquestionably
a foetus already infected with syphilis can be cured in utero by treating
the mother with penicillin. Numerous investigators have proved that
penicillin is transmitted through the placenta.4'7'22 The following case
observed by the author 8 iS of considerable interest. An infant delivered
within 5 days after the mother had been treated for syphilis late in pregnancy
showed at birth positive Wassermann and Kahn tests. The radiological
examination showed osteochondritis and periostitis typical of syphilis.
The liver and spleen were not enlarged and the baby was not treated for
syphilis. The quantitative serological tests for syphilis dropped steadily
and finally became and remained negative. The osteochondritis and peri-
ostitis healed completely without further antisyphilitic treatment.

(5) Adequate therapy in a short time. Most of the pregnant women
treated at Bellevue Hospital for either early or late syphilis received 4,000,000
units of penicillin in aqueous solution over a 10-day period. From recent
experience in the treatment of early syphilis, the author is of the opinion
that the optimum period of penicillin therapy is at least 15 days, and now
that procaine penicillin in oil and aluminium monostearate is available
a 15-day treatment is preferred, as it is relatively simple to treat on an
ambulatory basis and daily injections are no longer necessary.

(6) Retreatment during pregnancy ofwomen previously treatedfor syphilis.
At Bellevue Hospital, a 16-weeks follow-up blood-test has been obtained
on 221 babies delivered of mothers who were not treated during pregnancy
because it was believed the treatment previously received was adequate.
Of the 221 pregnancies, only 1 resulted in a congenital-s,yphilitic infant
-but this was one too many. The woman who delivered the syphilitic baby
had been treated for early syphilis with penicillin three months before she
became pregnant. She relapsed just before delivery and the relapse was
not discovered until delivery. Patients who were recently treated for early
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syphilis before becoming pregnant might well be retreated with penicillin
during pregnancy as a precautionary measure. If, however, a previously
treated woman became seronegative and remained seronegative for at
least one year after her treatment before becoming pregnant, there is little
point in retreating her during pregnancy.

When in doubt, it is better to treat during pregnancy than to run the
risk of a congenital-syphilitic baby. But the incidence of congenital syphilis
among women who had previously received thorough treatment and who
were not treated during pregnancy was extremely low in 111 cases at Johns
Hopkins Hospital 19 and in 221 cases at Bellevue Hospital.20

Treatment during Pregnancy

When penicillin in oil and beeswax was used to treat syphilis during
pregnancy, the usual schedules in the United States were 450,000 units
daily for 10 days or 300,000 units daily for 14 days. Now that procaine
penicillin in oil and aluminium monostearate is available, daily injections
are not essential. In view of the prolonged blood-concentrations of penicillin
following a single injection of 300,000 to 600,000 units of procaine penicillin
in oil and aluminium monostearate, there is every reason to believe that
injections of 600,000 units 3 times a week for 2 weeks should be equivalent
to 300,000 units of penicillin in oil and beeswax for 12 days. When
600,000 units of procaine penicillin G in oil and aluminium monostearate
are given 3 times a week for 2 weeks, the actual period of therapy is about
18 days. If it should be found impossible to treat a given case 3 times a
week, 2 injections of 600,000 units a week for 3 weeks should suffice to
protect the foetus in the great majority of cases.

2. INFANTILE CONGENITAL SYPHILIS

The number of congenital-syphilitic babies observed at Bellevue Hospital
in the past three years is small. Elsewhere in the USA several hundred
babies have been treated and followed up for more than two years. The
reported incidence of relapse in the babies treated with penicillin has been
less than 3 %. 2, 5, 6, 9, 12-14, 20, 21

Diagnosis of Congenital Syphilis in the Newbomn

When lesions of the skin or mucous membranes are present in the baby,
the diagnosis of congenital syphilis can usually be made with the dark-field
microscope. If a dark-field microscope is not available, the presence of
cutaneous or mucous-membrane lesions suggestive of syphilis and associated
with positive serological tests suffices for diagnosis.
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In the absence of clinical signs of syphilis, a diagnosis of congenital
syphilis cannot be made in the newborn solely on the basis of positive
blood-tests.

Reagin from the mother's blood is frequently transmitted to the foetus
in utero with the result that blood-tests for syphilis may be found positive
at birth in an uninfected baby. Furthermore, in babies delivered by mothers
treated during pregnancy, there may have been an actual infection of the
foetus in utero which was cured by the treatment of the mother, so that
the positive serological test in the baby is the result of an intra-uterine
infection which was treated while the mother's infection was treated. A
baby with no manifestations of syphilis other than positive blood-tests
at birth should not be diagnosed as syphilitic, unless the blood-tests
are positive 3 to 4 months after birth or the quantitative tests show an
increasing amount of reagin on repeated tests after birth. In babies with
reagin passively transmitted from the mother or who were cured in utero
by the treatment of the mother, the quantitative blood-tests for syphilis
show a progressive fall in titre.

The transmission of reagin from the mother's blood to the baby is one
of the numerous perplexing problems in syphilis. In some cases the mother
may have large amounts of reagin in her blood without transmitting it
to the baby, while in others reagin is unquestionably transmitted to the
baby from the maternal blood. Our records at Bellevue Hospital reveal
that a mother with very high quantitative Kahn tests may give birth to
a non-syphilitic baby who has very small amounts of reagin in its blood
at birth ; another mother, with relatively low quantitative Kahn tests, may
have a non-syphilitic baby with higher Kahn titres than the baby born of
the mother with a large amount of reagin. The reason for these discrepancies
is obscure. It is, of course, possible that, in cases where the mother was
treated during pregnancy, the baby may have acquired syphilis in utero
and have been cured by the treatment of the mother during her pregnancy.
But we have found that reagin was transmitted from mother to foetus in
cases where no antisyphilitic treatment was given during pregnancy. In
these cases the baby became seronegative spontaneously within three
months after birth. Possibly the transmission of reagin from the mother
to foetus depends to some extent on the permeability of placental vessels
which varies in different individuals during pregnancy. Other factors may
well influence the transmission of substances from the maternal blood to
the foetus. A study of this problem is now being made at Bellevue Hospital
by Speiser and Rein.

In past years congenital syphilis has been missed because of the failure
to take blood for serological tests from the baby, but it is also true that
healthy, non-syphilitic babies have been misdiagnosed as syphilitic because
of the failure to recognize that positive blood-tests in the baby were due
to the passive transfer of reagin from the mother. Before diagnosing
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congenital syphilis in the newborn in the absence of syphilitic lesions, it is
imperative that every factor be taken into consideration, especially the
maternal history. Where the only positive finding in the infant is a positive
blood-test for syphilis, there is no harm in delaying treatment for three
months to determine whether or not the reagin is due to passive transfer
from the mother. Cures of asymptomatic syphilis of babies by starting
treatment during the fourth month of life can be obtained in as high a
percentage of cases as when treatment is started during the first weeks,
although it may take a longer time for the blood to become seronegative
when treatment is delayed for three months.

Treatment of Infantile Congenital Syphilis
The reports of a co-operative study in the USA comprising five clinics

(Tulane, Johns Hopkins, University of Pennsylvania, Emory University,
and the University of Texas) show that, even in relatively small doses,
penicillin has been very effective in the treatment of 252 infants with con-
genital syphilis.12 The total doses of penicillin used in the treatment of
these cases varied from 20,000 to 150,000 units per kg. body-weight. Sodium
penicillin in aqueous solution was used and individual injections were
given every 3 hours for periods varying from 7- to 15 days. The report
in January 1947 stated that in only 9.1 % of treated infants were results
considered unsatisfactory.12 The unsatisfactory results included 5 deaths
which occurred within 14 days after penicillin treatment was started.
Clinical and serological relapses occurred in only 6 cases (2.4%). The
relapses were noted as early as 3 months and as late as 11 months after
treatment. The authors concluded that young syphilitic infants should
receive a total dosage of at least 100,000 units of penicillin per kg. body-
weight over a period of 12 to 15 days and that individual injections of
aqueous solutions should be given every 3 hours.

The paediatrics service at Bellevue Hospital has, since July 1948,
treated 9 congenital-syphilitic infants with 150,000 units of procaine
penicillin G in oil and aluminium monostearate in 3 injections at 4-day
intervals. No relapses have been noted as yet.

In view of the prolonged absorption of penicillin following an injection
of procaine penicillin in oil and aluminium monostearate, the above
schedule of therapy should give the same results as 100,000 units of peni-
cillin in aqueous solution per kg. body-weight, given over a period of
12 days.

It is suggested that, for the treatment of congenital syphilis in babies
under 6 months of age, 3 intramuscular injections of 150,000 units of
procaine penicillin in oil and aluminium monostearate be given at 4-day
intervals. For infants between 6 and 24 months of age an additional
injection of 150,000 units might well be given, and if 4 injections are given
the interval between injections can be reduced to 3 days.
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SUMMARY

Antisyphilitic treatment with penicillin during pregnancy is discussed with particular
emphasis on the requirements of an ideal treatment. In the USA penicillin has fulfilled
these requirements better than any other antisyphilitic agent. Antisyphilitic treatment
with penicillin is discussed from the point of view of freedom from toxicity, prevention
of the transmission of the disease from mother to foetus, cure of maternal syphilis, cure
of the congenital-syphilitic foetus in utero in cases beyond the 16th week of pregnancy
when syphilis may have already been transmitted to the foetus, and adequate therapy
in a short time.

The problem of the penicillin treatment of infantile congenital syphilis is discussed.
Difficulties of serological and clinical diagnosis are analysed with special mention of the
problem of transmission of reagin from mother to foetus. Recent results obtained in
the treatment of infantile congenital syphilis are analysed and treatment schedules out-
lined.
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