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Treatment of syphilis*

R. R. WILLCOX'

The results of the treatment ofearly syphilis with penicillin have been excellent:
patients are rendered non-infectious within hours, sero-reversal to tests with lipid
antigens occurs within months and insignificant numbers of patients with cardio-
vascular or neurosyphilis are found among those who have received adequate treat-
ment. On the other hand, seropositivity to tests with treponemal antigens maypersist,
sometimes indefinitely, and reinfections are, today, by no means uncommon. The
physician also has a responsibility topersuade thepatient with early infectioussyphilis
to induce the person who was the source of the infection and subsequent sexual
partners to undergo examination and treatment.

In late syphilis, no treatment can repair structural damage that has already
occurred, e.g., severed neurons in the nervous system or loss of elastic tissue in the
aortic wall, and clinical progression may occur in spite of treatment. Nevertheless,
penicillin provides the basis of therapy.

Early congenital syphilis, like the acquired infection, responds well to penicillin.
However, because benzathinepenicillin penetratespoorly into the cerebrospinalfluid
much higher doses ofprocaine penicillin are now recommended, or alternatively the
use of crystalline penicillin 0.

A recent WHO Scientific Group on Treponemal Infections has made new recom-
mendations concerning the treatment ofsyphilis and these will be considered by the
next WHO Expert Committee on Venereal Diseases, Treponematoses and Neisseria
infections. Some of these recommendations are outlined in this article.

If the past 30-40 years have shown considerable advances in the serodiagnosis of
syphilis, therapy has changed little, so good have been the rapid results obtained with
penicillin as the sole treatment agent. Before its introduction, reliance had to be placed on
prolonged therapy with arsenic and bismuth usually given in four ten-week courses over one
year. Although the results in early syphilis were excellent for those who completed the treat-
ment, sometimes only one-quarter of the patients did so, and some suffered severe toxic
effects.

TREATMENT OF EARLY SYPHILIS

Treatment with penicillin

Early experience

In 1943, Mahoney and colleagues used penicillin on four patients, two Caucasians, one
Chinese, and one Negro. All had dark-field positive, primary syphilis and two were given 48
and two 85 injections each of 25 000 units of the then amorphous penicillin every 4 hours
(1.2 - 2.125 million units) with immediate and spectacular results.

* A French translation of this article will appear in a later issue of the Bulletin.
Honorary Consulting Venereologist, St Mary's Hospital, London W.2, England. Requests for reprints should be addressed to

Dr R. R. Willcox, "Tideway", Lonsdale Road, Barnes, London S.W. 13, England.

4101 -655



656 R. R. WILLCOX

Purified benzyl penicillin G soon became available and the need for large numbers of
injections night and day every 3-4 hours was removed by the introduction of penicillin in
oil-beeswax, and subsequently procaine penicillin, both of which permitted once daily
injections. Within a decade the repository penicillins, procaine penicillin in oil with
aluminium monostearate (PAM) and lastly benzathine penicillin, which allowed spaced or
single injections, were being widely used. These latter penicillins carried considerable
epidemiological advantage in the treatment of both patients and contacts.

Time-dose relationship

The principles of penicillin treatment of early syphilis were established by experimental
and clinical studies in the period 1948-50. The basic requirement is that a minimal concen-
tration of 0.03 units of penicillin per ml of serum be maintained continuously for 7-10
days.
As the multiplication time of Treponemapallidum is 30-33 hours, on no account should

the serum be penicillin-free for periods longer than this. A continuous serum level is more
efficient than an interrupted one and this may be achieved with multiple injections of
shorter-acting preparations or with correctly spaced injections of repository penicillins.

Available penicillin preparations

The three most suitable penicillin preparations for the treatment of syphilis are still
aqueous procaine penicillin G, requiring daily injections, or the repository penicillins PAM
and benzathine penicillin G. Owing to variations in absorption and patient compliance,
orally administered penicillin preparations are not recommended.
For many years PAM was the mainstay of treatment but it is no longer so widely avail-

able. Unlike the other two penicillins, activity of this preparation in terms of duration of
treponemacidal serum levels depends largely on its vehicle. Minimal requirements for PAM
preparations procured by international agencies for use in mass campaigns were established
by WHO in 1953." Whether present day preparations meet these requirements is largely
unknown.

Recommended dosage

While less penicillin is required for primary than for secondary syphilis, it has generally
been deemed prudent to standardize dosage on that used for secondary syphilis. The WHO-
recommended dosage for PAM has been 4.8 million units, which may be given at a single
session (8 ml in each buttock) or as 2.4 million units initially followed by a further 2.4
million units by various means, e.g., one injection after 5 days, two injections each of 1.2
million units 1-4 days apart,b four injections of 0.6 million units 1-3 days apart, or 8 of 0.3
million units daily or on alternate days.

This total dosage of 4.8 million units was widely accepted not only for PAM but also for
aqueous procaine penicillin (given in 8 daily injections of 0.6 million units). With
benzathine penicillin, however, single injections of 2.4 million units were adopted both for
patients and contacts, e.g., by the United States Public Health Service.
For the treatment of early syphilis, a WHO Scientific Group on Treponemal Infections

met in October 1980 and agreed that PAM could still be used; the previously recommended
dosage was confirmed. But, as PAM is no longer readily available, a minimum of 600 000
units of aqueous procaine penicillin G should be given daily for 10 consecutive days, or 2.4
million units of benzathine penicillin G should be given at a single session.

a WHO Technical Report Series, No. 63, 1953, p. 55 (Expert Committee on Venereal Infections and Treponematoses. Fourth
report).

b The United States Public Health Service used to recommend 2.4 million units of PAM at the first session and two subsequent
injections, each of 1.2 million units, 3 days apart.
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Results ofpenicillin therapy

In primary, secondary, and latent syphilis of not more than two years' duration, the
collective results of the treatment with penicillin are excellent. Nearly all patients are
rendered non-infectious within hours, lesions heal and disappear within days or a week or
two, and sero-reversal to tests with non-treponemal antigens is noted within a few months.
However, seropositivity in tests with treponemal antigens persists-sometimes indefi-
nitely-in a considerable proportion.
Among those known to have received adequate treatment for the early infection,

insignificant numbers are later found with cardiovascular or neurosyphilis, or indeed any
manifestation. The fact that reinfection is today not uncommon is itself a testimony to the
efficacy of the treatment, since the rapid action of penicillin prevents the development of
immunity.

Treatment with alternative antibiotics

Choice ofantibiotic
Alternative therapy for the treatment of early syphilis is required only for those suspected

of being allergic to penicillin; there are no signs of T. pallidum developing resistance to
penicillin and thus alternative antibiotics are not required for treatment failure.

Except for the aminoglycosides (streptomycin, kanamycin, gentamicin) and spectino-
mycin most antibiotics other than penicillin have appreciable antitreponemal activity,
including the cephalosporins (e.g., cefaloridine), the tetracyclines, the macrolides
(erythromycin, spiramycin), chloramphenicol, etc.
Of these, on the grounds of cost-effectiveness, incidence of side-effects, and available

data, tetracycline hydrochloride and erythromycin (not the estolate) have first place.
Chloramphenicol is precluded on account of possible haemopoietic toxicity and
cefaloridine because some patients who are allergic to penicillin are also allergic to
cephalosporins. The tetracyclines should be avoided in pregnancy (as should erythromycin
estolate, which may be hepatotoxic) and also in those with impaired hepatic or renal
function.

Recommended dosage

The WHO Scientific Group on Treponemal Infections that met in October 1980
proposed that when penicillin could not be used for the treatment of early syphilis,
tetracycline hydrochloride should be given by mouth in doses of 500 mg, four times daily,
1 hour before meals for 15 days (total 30 g). Food, antacids including salts of calcium,
magnesium, and aluminium, and iron compounds may interfere with absorption
(pharmacologically equivalent doses of doxycycline are also effective and better absorbed
but more costly). Alternatively, erythromycin (not the estolate) may be given in the same
dosage. These procedures are those currently recommended by the United States Public
Health Service.c

Follow-up of treated early syphilis

Patients with early syphilis treated with penicillin should be clinically and serologically
examined at least twice (many prefer quarterly) during the subsequent twelve months.
Those given other antibiotics should be examined at least every three months.

c Recommended treatment schedulesfor syphilis, 1976. Center for Disease Control, Atlanta, GA, United States Public Health
Service, 1976 (Leaflet 98-478).
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Retreatment will be required for clinical recurrence, serological relapse, or resistance
(i.e., should a VDRL titre of 1:8 or more persist for one year). It may be difficult to
distinguish relapse from reinfection but the great majority of so-called recurrences are in
fact reinfections. If it cannot be established that the signs are in fact due to a new early
infection, it is desirable that the cerebrospinal fluid be examined.

Treatment of contacts

In the management of all cases of early infectious syphilis it is the responsibility of the
physician not only to provide adequate treatment of the patient but to ensure wherever
possible that the probable source of infection and those to whom the disease has been
passed are also treated. Thus, he must encourage the patient to persuade all traceable
contacts in the previous 3-6 monthsd to attend for examination and treatment where
indicated or provide the opportunity for health workers to trace the contacts.

TREATMENT OF LATE ACQUIRED SYPHILIS

Concepts of cure

Penicillin is also the basis of therapy for all forms of late syphilis. Experience with
alternative antibiotics is poorly documented. Although inflammatory processes usually
resolve, clinical cure may not result because of damage to tissues that has already occurred.
Also, following treatment, continued seropositivity to tests with both lipid and treponemal
antigens is commonplace.

This continued reactivity may result from a persisting antigenic presence. A number of
workers have described spiral organisms resembling T. pallidum in the spinal fluid,
aqueous humour, and lymph nodes of human subjects and animals not treated within six
months of infection-even if adequate therapy is subsequently given-and the significance
of these findings is not clear. With very few exceptions these organisms have been avirulent.
It is possible that their division time had become prolonged thus explaining their failure to
be influenced by penicillin therapy. For this reason, longer treatment times are recom-
mended for the late infection.

Results of therapy

Late, latent syphilis

In latent syphilis of more than 2 years' duration (including latent syphilis of indeter-
minate duration) penicillin therapy will usually halt further progression, but as 6 out of 10
untreated patients undergo spontaneous cure or remain latent and never develop clinical
signs or symptoms, and the complications of late syphilis can take 20 or more years to
appear, there are few direct data on this point. However, the efficacy of penicillin is evident
from the small and still declining numbers of late symptomatic cases now encountered.

Late, benign syphilis
Penicillin therapy results in quick healing of gummatous lesions, which today are very

rare.
d Three months for primary, six months for secondary and latent syphilis.
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Cardiovascular syphilis

Penicillin therapy usually gives excellent results in halting progression of simple,
uncomplicated aortitis and of neurosyphilis (usually asymptomatic), which may
accompany it in about one-quarter of cases. It may also lower a raised erythrocyte
sedimentation rate.
However, treatment usually has no obvious effects in complicated cases with manifest

cardiovascular damage. Although angina pectoris due to syphilitic aortitis may
occasionally improve with treatment it can worsen (as a result of scarring), aortic
regurgitation may increase, and aneurysms may expand if the tissue has already been
weakened. With the great improvement in recent years in the results of surgical procedures
(e.g., coronary artery surgery, aortic valve replacement, and removal of aneurysms)
assessment of complicated cases in conjunction with a cardiologist and/or cardiac surgeon
is advised.

Neurosyphilis
The results of the treatment of neurosyphilis in terms of the normalization of cell count,

protein content, and ultimately of tests for non-treponemal antigens in the cerebrospinal
fluid are excellent, especially in asymptomatic neurosyphilis. Also, even if tests with
treponemal antigens (e.g., FTA-ABS or TPHA tests) remain positive, considerable
quantitative reduction of specific IgM content can be detected using modern techniques,
e.g. by the IgM solid-phase haemagglutination (IgM-SPHA) test.'
From the clinical standpoint, improvement may be noted in certain cases of

meningovascular syphilis (e.g., cranial nerve palsies, sensorineural deafness associated with
the early disease, and some hemiplegias in which the signs are caused by inflammatory
pressures rather than by severance of neurons). Broken neurons within the brain or spinal
cord, however, do not mend; pupillary abnormalities and other reflex abnormalities seldom
change and the lightning pains and ataxia of tabes dorsalis remain unaltered. Also,
Charcot's joints can still arise after "successful" treatment if the damage to deep sensation
which occasions their development has already occurred.

Recommended schedules of treatment

Existing schedules

For many years the recommended minimum treatment of late, symptomatic syphilis
(e.g., in the USA) has consisted of either 6.0-9.0 million units of procaine penicillin given
as 10-15 daily injections of 600 000 units of aqueous procaine penicillin, 6.0-9.0 million
units ofPAM given as 1.2 million units at 3-day intervals, or the same total dosage of benz-
athine penicillin G-3.0 million units being administered every 7 days for a total of two or
three injections. Many European workers have used daily injections of 1.2 million units of
aqueous procaine penicillin in cases of neurosyphilis.
For latent syphilis, whatever the duration!f the schedules for early syphilis have been

recommended if the spinal fluid was normal and those for neurosyphilis if it was not
examined.

Indeed, the same procaine penicillin and benzathine penicillin schedules are currently
recommended in the USA for all cases of latent syphilis of indeterminate or more than one
year's duration, late benign, cardiovascular, and neurosyphilis.

e LUGER, A. Diagnosis of syphilis. Bulletin of the World Health Organization, 59 (5): 647-654 (1981).
f The duration of early syphilis was then defined as under 4 years and of late latent syphilis as 4 years and over.
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Penetration ofantibiotics into cerebrospinalfluid

Several workers have recently shown that no detectable penicillin reaches the
cerebrospinal fluid in patients treated with PAM' or benzathine penicillin h and minimal
treponemacidal levels of 0.03 units of penicillin per ml are also not reached with aqueous
procaine penicillin unless high daily doses (2.4 million units) are given with added
probenecid.' Erythromycin also penetrates poorly. Adequate levels may, however, be
obtained with 6-hourly injections of aqueous benzyl penicillin G plus probenecid."

Nevertheless, the obvious efficacy of penicillin in curing both overt and undiagnosed
asymptomatic neurosyphilis must be taken into account. It may be that the levels of
penicillin obtained in the spinal fluid are not important (syphilis being a vascular disease),
that levels below 0.03 units ml are in fact sufficient, or that sufficiently high levels are
obtained when the blood-brain barrier is breached. It is true that individual cases of treat-
ment failure (usually of neurosyphilis) have been reported with the existing regimes, but
these have been few in number.

Proposed recommended schedules

Taking these considerations into account, the WHO Scientific Group on Treponemal
Infections that met in October 1980 proposed the following minimum schedules:

(1) For latent syphilis of more than two years' duration' (i.e., late, latent syphilis
including latent syphilis of indeterminate duration) and late benign syphilis, a minimum of
15 daily injections of 600 000 units (9.0 million units) of procaine penicillin or 3 injections
each of 2.4 million units of benzathine penicillin at weekly intervals.

(2) For cardiovascular and neurosyphilis benzathine penicillin should not be used.
A minimum of 20 daily injections of 600 000 units of aqueous procaine penicillin should be
given.

(3) If an alternative antibiotic should be required in cases of syphilis of more than two
years' or of indeterminate duration, either tetracycline hydrochloride or erythromycin (not
the estolate) should be administered by mouth, 500 mg four times daily for 30 days (total
60g).

It was considered essential that the cerebrospinal fluid be examined in all patients with
symptomatic neurosyphilis. It is also desirable in all patients with infections of more than
two years' duration to exclude asymptomatic neurosyphilis, particularly in patients treated
with antibiotics other than penicillin.

Follow-up of treated syphilis ofmore than two years' duration

The follow-up of the treated patient with late symptomatic syphilis has to be tailored to
the individual. In cardiovascular syphilis a cardiological assessment every 3-12 months
may be desirable and thenceforward at least annually for life; in neurosyphilis repeated
examinations of the spinal fluid are indicated until two fluids with normal cell count,
protein content, and tests to treponemal antigens are obtained at least one year apart.
Although in late, latent syphilis too frequent serological examinations may show little
quantitative change, recent developments such as the IgM-SPHA test may be helpful in this
respect.

9 DUNLOP, E. M. C. ET AL. Penicillin levels in blood and CSF achieved by treatment of syphilis. Journal of the American
Medical Association, 241: 2538-2540 (1979).

h POLNIKORN, N. ET AL. Penicillin concentrates in cerebrospinal fluid after different treatment regimes for syphilis. British
journal of venereal diseases, 56: 363-367 (1980).

i The meeting also recommended two years-a time favoured by a number of European countries-as the dividing point
between early and late latent syphilis.

i Tests to treponemal antigens may remain positive.
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In general, maximum benefit for the physician and the patient will accrue from clinical
and serological examinations at the 1st, 3rd, 6th, 12th, 18th, and 24th months and
thereafter annually as necessary.

Contact investigation in cases of late syphilis

The investigation of contacts of late syphilis cases requires individual attention and much
tact. In general, it is wise, perhaps with the help of a private physician, at least to carry out
serological tests, particularly with treponemal antigens, on the marital or long-standing
sexual partner who is the mother or potential mother of any children.

TREATMENT AND MANAGEMENT OF PRE-NATAL
AND CONGENITAL SYPHILIS

Pre-natal syphilis

Syphilis in the newborn is prevented if syphilis in the mother is detected and treated
before delivery. All expectant mothers should therefore be serologically tested at least once
during pregnancy.k If syphilis is diagnosed, treatment should be given in the dosage
appropriate to the stage of the disease in the mother. Penicillin is the antibiotic of choice but
should penicillin be contraindicated because of possible allergy, erythromycin (not the
estolate) should then be given (the tetracyclines and erythromycin estolate are not
recommended in pregnancy).

Treated mothers should subsequently have repeated quantitative tests with lipoidal anti-
gens monthly until delivery (to detect reinfection), and subsequently the follow-up is as for
non-pregnant patients.

Early congenital syphilis

Management

Babies born of mothers treated during pregnancy, and of seropositive mothers
adequately treated prior to pregnancy, should be clinically and serologically examined at
birth and at frequent intervals thereafter until serum tests with non-treponemal antigens
become or remain negative.

Treatment of the infant is required when there are clinical or radiological signs of syphilis
and/or when the serological titre rises or persists at a raised level. Treatment is also
recommended when the treatment of the mother was inadequate or unknown, when
antibiotics other than penicillin were given, or when clinical and serological follow-up of
the infant cannot be ensured.

Treatment

Earlier schedules. Early congenital syphilis, like the early acquired disease, responds well
to penicillin, although weak babies may succumb to secondary infection. At one time a
commonly used treatment schedule for infants under 2 years of age was that recommended
by the United States Public Health Service consisting of 50 000 units of benzathine
penicillin per kg of body weight or a total of 100 000 units per kg body weight of aqueous
procaine penicillin divided into ten daily doses. In very small infants aqueous procaine

k Twice, once in the first and once in the last trimester, is preferred especially in areas of high prevalence.
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penicillin was probably preferred because of the local irritant effect occasionally observed
with benzathine penicillin.

Current schedules. Because of poor penetration of benzathine penicillin into the
cerebrospinal fluid, the United States recommendations were changed according to
whether the cerebrospinal fluid of the infant was normal or abnormal. The earlier regime of
single doses of 50 000 units of benzathine penicillin per kg of body weight was retained for
infants with a normal cerebrospinal fluid, but in those with abnormal CSF the recommen-
dation was for either aqueous benzyl penicillin G given intramuscularly or intravenously
daily in two divided doses for a minimum of ten days, or 50 000 units of aqueous procaine
penicillin per kg body weight given intramuscularly daily for a minimum of ten days-a
five-fold increase on that previously used.
Although in some countries infants with early congenital syphilis can be admitted to

hospital so that lumbar puncture and intravenous injections of penicillin may be carried
out, this is not everywhere the case and many physicians therefore like to give all infected
infants the treatment that is given to those with abnormal CSF. Likewise some also prefer to
give fixed amounts of penicillin regardless of weight.

Latest proposals. With all these consideratons in mind, a WHO Scientific Group met in
October 1980 and proposed that 50 000 units of aqueous procaine penicillin per kg body
weight (i.e., 150 000-300 000 units) be given intramuscularly each day for 10 days. In
circumstances where follow-up is unlikely, long-acting benzathine penicillin G may be given
intramuscularly in a single dose. A course commenced with one form of penicillin can well
be continued with another if circumstances dictate. As allergy is not usually a problem in
neonates, antibiotics other than penicillin have no place in the treatment of neonatal
congenital syphilis; the tetracyclines are contraindicated and the penetration of
erythromycin into the cerebrospinal fluid is very poor.

Late congenital syphilis

The dosage of antibiotics in congenital infections of more than two years' duration
should not exceed that used in adults with acquired infections of more than two years'
duration. Tetracyclines should not be given to children less than 8 years of age.

Additional therapy with steroids will be required in the eye for interstitial keratitis and
intensive systemic steroids have been reported as beneficial in sensorineural deafness.

REACTIONS TO PENICILLIN TREATMENT

General reactions

Penicillin is remarkably non-toxic but nevertheless is responsible for 70-90O/o of all
allergic reactions to drugs, in particular urticaria and occasionally anaphylaxis, which is
potentially fatal. A few patients may have acute psychotic reactions from micro-emboli
following inadvertent intravascular injection of micro-crystals of procaine penicillin - the
Hoigne reaction (occasionally also with benzathine penicillin).

Jarisch-Herxheimer reaction

Sequelae resulting from microbial overgrowth may occur with all antibiotics used in
the treatment of syphilis as may the Jarisch-Herxheimer reaction resulting from microbial

I Recommended treatment schedulesfor syphilis 1976. Center for Disease Control, Atlanta, GA, United States Public Health
Service, 1976 (Leaflet 98-478).
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lysis. This all-or-none phenomenon may occur 3-12 hours after the first dose of any
treponemacidal drug.

In early syphilis it frequently results in influenza-like symptoms with a rise in temperature
and malaise, while syphilitic lesions may temporarily flare (e.g., a secondary rash may
become more pronounced). It is usually not serious, however, and no special treatment is
required.

In late syphilis such reactions are uncommon (there are fewer circulating treponemes) but
focal reactions may occasionally occur in neurosyphilis,m particularly in paresis, and are
also possible in cardiovascular syphilis '-although the latter relationship is unproven.
For these reasons a short course of steroids (e.g., 5 mg of prednisolone four times daily

with a gradual tail-off, or 20-25 mg of prednisolone twice daily for 2-3 days) is often given
by European physicians from 48 hours before the antibiotic in the treatment of
cardiovascular or neurosyphilis. There is, however, no firm evidence concerning the value
of this procedure.

m Causing psychosis or sudden neurological signs.
n Resulting in coronary occlusion or rupture of an aneurysm.


