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Numerous studies on the efficacy of penicillin therapy in yaws have
been made since the first report in 1943 by Mahoney, Arnold & Harris 19
on the value of this antibiotic in syphilis.3-'2' 15, 22, 23, 25-27, 29, 30 At that
time, however, there was no definite knowledge about the total dosage of
penicillin required for the satisfactory treatment of early syphilis or of the
other treponemal diseases. As occurs in the case of many new therapeutic
agents, some of the reports dealing with yaws 16 appeared inconclusive and
the results they recorded were interpreted as unsatisfactory. Thus, there are
physicians who still believe that penicillin is not the drug of choice in the
treatment of yaws and that other antibiotics may be preferable. Why do
some reports still state that penicillin is less satisfactory than the other
antibiotics, and what are the errors in the interpretation of results ? It is
believed that the following discussion on the time-dose relation from the
clinical point of view may explain some of these discrepancies.

Factors in Penicillin Therapy
Dosage

At the time when preliminary investigations with penicillin were in
progress, supplies of the drug were limited and very little could be allotted
for the treatment of yaws. As a result, schedules were based on a total
dosage of 300,000 to 600,000 units of aqueous penicillin. It was soon learned
that although all patients with early yaws who received this relatively small
amount of penicillin were rapidly rendered non-infectious, relapses occurred.
Some investigators were unduly influenced by these unsatisfactory results.
It is now an accepted fact that there is a minimal total dosage of penicillin
which must be administered if satisfactory results are to be obtained:
below this dosage, the smaller the amount, the higher will be the failure-rate.

* Professor and Chairman of the Department of Dermatology and Syphilology: Marion B.
Sulzberger, M.D.
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Duration

Patients with early syphilis were originally treated by Mahoney and
his associates 20 with aqueous penicillin over a period of 71/2 days. Some
investigators felt that a more rapid method of therapy was possible and
necessary for the treatment of yaws. Schedules were introduced whereby
aqueous preparations were administered over a period of 3 days or less,
and again a high percentage of treatment failures followed. It has subse-
quently been shown17 that the time-dose relation is most important
and that there is a minimal time during which penicillin must be main-
tained in tissues and circulating fluids to be effective. When the total dosage
was kept constant, the longer the period taken to administer the penicillin
(within certain limits), the more effective was the therapy. Arnold et al. 1

have analysed the results of their studies in developing penicillin therapies
undertaken from 1943 to 1950 in the Venereal Disease Research Labo-
ratory of the United States Public Health Service. They concluded that an
adequate concentration of penicillin must be maintained in the body for at
least 3 days. They state:

" The favourable response to 3 days of adequate penicillin serum concentration
appeared to be the key to the solution of the time factor in the ambulatory management
of syphilis, and to the effective utilization of slowly absorbed penicillin salts in repository
vehicles."

We have already discussed a the work of Eagle, Magnuson, and Turner on
the marked sensitivity of the treponemes to low concentrations of penicillin,
and the fact that the actual killing time is longer for Treponema pallidum
than for other pathogens, indicating the necessity of maintaining adequate
levels of penicillin in the serum for a sufficient period of time. The same
is undoubtedly true in the therapy of yaws. Unless there is an adequate
and uninterrupted maintenance of penicillin levels at the site of the infection,
failures will occur.

Serological response

Although most physicians were apparently satisfied with the rapid
disappearance oftreponemes from the early lesions ofyaws and the dramatic
healing of cutaneous manifestations, there were some who were disap-
pointed by the slow serological response. The pessimism caused by this lag
in serological reversal is unwarranted; it has been shown that months and
even years may elapse after successful therapy for yaws with any type of
treponemicidal agent before the serological response ultimately becomes
negative. Many patients with secondary yaws may have had the disease for
several years before the institution of therapy; the same rapidity of serological
reversal to negativity as in secondary syphilis, where the disease has been

a See article on page 77.
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present for only a few months, should not, therefore, be expected. It must
be realized that the response in high-titre secondary yaws and latent yaws
of long duration may be extremely slow. Furthermore, unless carefully
performed quantitative tests are done at frequent and regular intervals on
yaws patients with high-titre reactions, it may not be possible to determine
whether therapy has been followed by a satisfactory trend towards sero-
logical reversal. The persistence of positive results to serological tests does
not necessarily indicate the persistence of infection.

Immunity

Some investigators were discouraged by the results of penicillin therapy
for yaws because they were of the opinion that the so-called relapse- or
failure-rate was excessive. Unfortunately, it is often quite difficult to
differentiate between relapse and reinfection. Since yaws may be clinically
cured in a relatively short period of time, it is possible for a patient treated
for early infections to be reinfected by subsequent re-exposure, especially
if he returns to his original environment in which there is a high incidence
of untreated infectious yaws. Whether or not an adequately treated patient
with early yaws will develop a new infection will depend on the extent of
immunity he has developed from his original infection. The degree of his
immunity is greatly dependent upon the duration of the original infection
before therapy and the extent of the re-exposure.

The question of cross-immunity between yaws and syphilis requires
clarification. Turner 28 has reported on the increased resistance to yaws
in man infected with syphilis. Schobl & Miyao 24 have shown in experi-
ments with monkeys that yaws affords protection against syphilis. McLeod
& Magnuson 18 have recently reported on their studies of cross-immunity
between syphilis and yaws in rabbits with infections of 7-10 months' dura-
tion before treatment was instituted. They found that both rabbits with
syphilis and those with yaws failed to develop lesions upon re-inoculation
with the homologous strain of treponemes. In addition, they were able to
demonstrate that rabbits originally infected with syphilis developed only
a low degree of immunity to re-inoculation with yaws treponemes, whereas
rabbits originally infected with yaws showed little or no immunity to
re-inoculation with as few as 100 syphilis treponemes. Of special interest
was the important observation that serum from the rabbits with yaws,
which were not immune to syphilis, possessed a high degree of immobilizing
activity against T. pallidum as determined with the treponeme-immobiliza-
tion test.21 They concluded, contrary to earlier investigators, that no
significant degree of cross-protection was found in animals treated 7-10
months after infection.

It is quite possible, therefore, that patients cured of yaws in early child-
hood may be reinfected with yaws or may acquire syphilis in later life.

7
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If the only evidence of an asymptomatic reinfection with yaws or of a
new asymptomatic infection with syphilis is a rise in serological titre, it
would be almost impossible with our present methods to distinguish these
conditions from a serological relapse. Therefore, an increase in serological
titre, without the reappearance of clinical yaws, in patients who had received
adequate treatment for a previous early infection does not necessarily
indicate a treatment failure and, therefore, when such reinfections are
classed as failures, there is a false reduction in the cure-rate.

Reactions

Despite the tremendous increase in the use of penicillin in the United
States of America, there has been an actual decrease in the incidence of all
types of penicillin reactions. This decrease has probably been due to the
purification of penicillin products, and the abandoning of peanut oil and
beeswax preparations; undoubtedly it has also been aided by the intro-
duction of procaine penicillin. In an effort to gain information about the
trend in type and incidence of penicillin reactions, the problem was examined
from three angles.'3 For the period 1947-50, an analysis has been made
of (a) the relation between the reported total reactions and the total
production of penicillin, (b) the opinion of experts who have had extensive
experience in the use of penicillin, and (c) reactions to penicillin which have
occurred in subjects receiving the drug in a large hospital in the eastern
USA. All three methods of approach have indicated that the total number
of reactions to penicillin has remained low, despite an enormous increase
in its use. When considered in terms of the trillionsb of Oxford units of
penicillin prescribed, the incidence of reactions is falling impressively.

Clinical and Serological Studies

Clinical studies based on the penicillin-assay investigations by Kitchen,
Thomas & Rein 14 were initiated to determine the efficacy of penicillin
therapy in yaws, syphilis, and pinta. Treatment schedules were selected
on the basis of the type of repository penicillin employed. In all instances,
schedules were selected that would ensure the proper time-dose relation
so that an adequate therapeutic level of penicillin was maintained in the
patients for a minimum of 96 hours. The WHO Expert Committee on
Venereal Infections and Treponematoses has also considered the important
matter of the time-dosage relation, particularly as it applies to mass treat-
ment, and has expressed the following opinion: 31

" There is now evidence to support the view that, with penicillin, a high proportion
of cures can be obtained in early infectious treponemal infections (syphilis, yaws, bejel,

b American trillion = 1012
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pinta) if therapeutically effective serum concentrations are maintained for a minimum
of 4 to 6 days. 'Penicillin-free' intervals in the serum should not exceed 24 hours, and the
frequency of injections should be adjusted according to the immediate or delayed-effect
characteristics of the penicillin preparation used.

" Procaine penicillin G in oil gelled with 2% aluminium monostearate, microcrystal-
line 5 p (internationally designated PAM) is now the preparation of choice and it should
be used in the treatment of early infectious treponemal infections with due regard to
the above facts...

" For mass campaigns, it is recognized that penicillin must be conserved so far as is
compatible with effective public-health results. There is, however, a limit below which
the total dosage of penicillin is not compatible with effective results in a sufficiently
high percentage of cases.

" As a compromise between maximum efficacy and practical expediency, it is suggested
that field teams consider 1.2 million units of PAM to be the minimal dosage for the
treatment of early infectious lesions in adults...

" It is suggested to field teams engaged in mass campaigns that they administer on
the day the diagnosis is established the full minimal total dose indicated above. Following
this, whenever feasible from the standpoint of field operations, a further injection may
be given 3 to 5 days later... "

Blood specimens were obtained from all our patients before therapy,
and the sera were subjected to a battery of quantitative serological tests.
The number and type of tests employed depended upon procedures that
were available in the laboratories of the country in which the study was
conducted. After therapy, the patients were subjected to a clinical and
serological follow-up at 1- to 3-month intervals for 1-3'/2 years.

In order to evaluate the serological results obtained, the following
arbitrary criteria and definitions were accepted:

(a) serological cure: this denoted seronegativity attained and main-
tained after treatment;

(b) serological improvement: this denoted a reduction in serological
titre, indicating a satisfactory serological response, but seronegativity not
attained at the time of the last examination;

(c) serological fastness: this indicated failure to show a reduction in
serological titre below the pre-treatment level;

(d) serological relapse: this constituted an initial reduction in sero-
logical titre followed by a sudden and progressive increase in titre, indicating
an unsatisfactory response or an asymptomatic reinfection.

Yaws

With the co-operation of the Haitian Government, and in collaboration
with Petrus, we initiated a study on the efficacy of penicillin therapy in
yaws; the clinical and serological results in a seriXs of 1,200 Haitian peasants
with early manifestations of the disease were then evaluated.

The patients, who were treated on an ambulatory basis with crystalline
sodium penicillin G in peanut oil containing 4.8% beeswax (Romansky
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formula), were divided into three groups:
Group A: 450 patients, treated on a 4-day schedule and receiving one

injection of 1 ml (300,000 units) of penicillin once a day, to a total dose
of 1,200,000 units;

Group B: 492 patients, treated on a 2-day schedule, and receiving one
injection of 1 ml twice a day at 12-hour intervals, to a total dose of 1,200,000
units;

Group C: 258 patients, treated on a 4-day schedule and receiving one
injection of 1 ml twice a day at 12-hour intervals, to a total of 2,400,000
units.

Whenever possible, the patients' siblings and parents with tertiary or
latent yaws also received penicillin therapy in order to reduce the incidence
of reinfection as much as possible. It is estimated that approximately
2,000 additional patients were thus treated; they are not included in this
report. All patients within each group, regardless of age or weight, received
the same therapy.

Table I shows the total number of patients initially treated and the
number in each group followed successfully for a period of one year; it is
interesting to note that in spite of the difficulties, 787 were re-examined
clinically and serologically at the end of the twelve-month period, giving
a follow-up of 65.6 %.

TABLE I. SEROLOGICAL RESULTS IN 3 GROUPS * OF YAWS PATIENTS
ONE YEAR AFTER TREATMENT

Number Serological Serological Cure
cure improvement and Sero- Sero- Fastness

Group improve ~~~~~~~~~~~~logicallogical andGroup improve - fastness relapse relapse
fote|ed num- % num- ment (number) (number)

A 450 312 115 36.68 173 55.44 92.30 21 3 7.69

B 492 314 122 38.85 163 51.91 90.76 26 3 9.23

C 258 161 79 49.06 73 45.34 94.40 8 1 5.59

* For treatment schedules of these groups see above.

It will be seen that a rate of serological cure and improvement (determined
according to the definitions given on page 95) of 90.7% was obtained
even in Group B, which showed the least favourable results. The best
results-94.4%-were obtained in Group C. Thus, with an identical total
dosage, the 4-day schedule (Group A) was more effective than the 2-day
schedule (Group B), and with an identical total duration of therapy, 2.4
million units (Group C) was more effective than 1.2 million units (Group A).

From the clinical point of view, the results were rapid; with the second
injection the patient felt much better, and headaches and joint pains had
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disappeared. Plantar and palmar crab lesions became painless by the
4th day. Primary and secondary lesions were in the desiccation stage in
4 days, at which time the crusts could be easily removed, revealing a dry
and well-healed underlying skin. Complete healing of all lesions was
observed in most instances on the first re-examination 3 months after
completion of therapy.

The following data show the clinical results at the end of the one-year
study period; the extremely high cure- and improvement-rate and the
extremely low percentage of patients exhibiting no clinical change are
characteristic of the clinical response to this type of treatment

Group Cured Improved No change(%) (%) (%)
A 95 3 2
B 94 4 2
C 98 0 2

There were no proved instances of clinical reinfection or relapse in the
patients followed for one year.

Pinta

In co-operation with Marquez and Varela, we initiated a study on the
efficacy of PAM for the treatment of pinta, and evaluated our serological
and clinical results in a series of 665 Mexican patients. Four schedules of
therapy were used:

Schedule A: a single injection of 4 ml (1,200,000 units);
Schedule B: one daily injection of 1 ml (300,000 units) for 4 days

(1,200,000 units);
Schedule C: one weekly injection of 4 ml (1,200,000 units) for 4 weeks

(4,800,000 units);
Schedule D: one weekly injection of 1 ml (300,000 units) for 4 weeks

(1,200,000 units).
All patients within each group, regardless of age or weight, received

the same therapy.
The total number of patients initially treated with each schedule and the

number in each group re-examined for a period of at least one year, together
with the serological results for each of the four treatment schedules at the
end of the investigation, are shown in table II.

It will be seen from an analysis of the figures in table II that with sche-
dules A and D 73.8 % and 72.8 % respectively showed a satisfactory sero-
logical response to shortened courses of ambulatory penicillin-therapy. It
is to be expected that there will be more serological cures during the third
year of re-examination.

Although the serological response was much slower than in our syphilis
patients, and somewhat slower than in our yaws patients, our results were
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far better than those reported by other investigators after heavy-metal
therapy. The slowness of the serological response is probably a direct
reflection of the duration of the disease. A large number of our patients
with pinta had had the disease for many years before treatment.

TABLE II. SEROLOGICAL RESULTS IN PINTA PATIENTS ONE YEAR AFTER
TREATMENT, ACCORDING TO FOUR SCHEDULES * OF THERAPY

Number Serological Serological Serological Serological
Schedule cure improvement fastness relapse

treated followed number % number % number % number 0%

A 392 214 42 19.62 116 54.20 55 25.70 1 0.46

B 11 6 1 16.66 1 16.66 4 66.66 0 -

C 29 12 4 33.33 2 16.66 4 33.33 2 16.66

D 233 118 23 19.49 63 53.38 31 26.27 1 0.84

* For treatment schedules see page 97.

The clinical results were not as rapid as those we obtained with penicillin
therapy in yaws and syphilis. In pinta, from 4 to 6 months elapsed before
the primary or early secondary lesions disappeared. The late secondary
lesions required from 6 to 12 months for complete healing. Of special
interest was the observation that in patients with leukoderma (white pinta)
of short duration, there was a reappearance of normal pigment.

From the following figures, showing the combined clinical results with
all four treatment schedules, it will be noted that all patients with primary
lesions attained and maintained clinical cures.

Primary lesions Secondary lesions Late manifestations
(16 patients) (151 patients) (183 patients *)

(number) ( %) (number) ( %) (number) ( %)

Cured 16 100 104 68.9 74 40.4
Improved - 47 31.1 91 49.7
No change - 18 9.8
* Including 97 patients with intermediary manifestations

There were no proved instances of clinical relapse or reinfection in those
patients followed for from one to two years.

Of patients with early pintides, 68.9% had attained and maintained
a clinical cure, while the remaining 31.1 % had shown a marked clinical
improvement at the time of their last examination. Only 18 patients (9.8 %)
with late pinta, followed for more than one year, failed to show any appre-
ciable clinical response. The results from a single injection of 4 ml appeared
somewhat better than those from an injection of 1 ml once weekly for
4 weeks, even though the total dosage (1,200,000 units) was identical in
both schedules.
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Syphilis

In co-operation with Thomas and Landy, we initiated a study on the
efficacy of single-injection treatment with PAM in early syphilis at Bellevue
Hospital, New York, in May 1948. To date, we have treated 145 patients,
who have been carefully followed, clinically and serologically, for from
9 to 40 months after completion of therapy. All except 16 patients have
been followed for well over one year. We do not wish to give the impression
that we advise a single-injection treatment for secondary syphilis as a routine
procedure. It was our prime purpose to determine what could be accom-
plished by such therapy, since this information would be of value in those
areas of the world where a single injection might be the only practicable
treatment. Our recommendations for the routine therapy for early syphilis as
well as for other stages of the disease have appeared in a recent publication.2

Originally, we administered a single injection of 1,200,000 units or
2,400,000 units of PAM, but since June 1950 we have been treating alternate
cases of early syphilis with a single treatment of 2,400,000 or 4,800,000 units
of PAM. Owing to the marked decrease in new cases of early syphilis,
however, collection of data on these last two schedules of therapy is pro-
ceeding very slowly.

Since the serological results of treating primary syphilis are better
than those following treatment of secondary syphilis, it is essential to
classify our data according to the type of early syphilis treated. The tabula-
tion below gives the data on 42 patients, with seronegative or seropositive
primary syphilis, treated with a single injection of 1,200,000 or 2,400,000
units of PAM; it will be noted that all had attained and maintained sero-
negativity when last examined.

Number ofpatients
attaining

Stage treated seronegativity
Seronegative primary * 7 7
Seronegative primary ** 4 4
Seropositive primary * 21 21
Seropositive primary ** 10 10
* Treated with 1,200,000 units; followed for from 13 to 40 months

** Treated with 2,400,000 units; followed for from 9 to 40 months

Data on 86 patients with secondary syphilis treated with single injections
of PAM are given in table III. Although the results are less dramatic than
those observed in patients with primary syphilis receiving similar schedules
of therapy, it is gratifying to know that with the 1,200,000-unit schedule
only 11.1 % had to be re-treated because of relapse or reinfection. The
reasons for re-treatment may be tabulated as follows

Original treatment Reason for re-treatment

(units) seroresistance reinfection relapse or reinfection(number) (%) (number) (Y%J (number) (5%J
1,200,000 4 6.3 1 1.5 7 11.1
2,400,000 - - - 1 4.3
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An analysis of the figures in table III will show that 81 % of the patients
treated with 1,200,000 units and 95.7% of those treated with 2,400,000 units
showed serological cure or improvement.

TABLE 1II. RESULTS OF SINGLE-INJECTION TREATMENT IN 86 PATIENTS
WITH SECONDARY SYPHILIS

Serological Serological Re-treatment
Dosage Number cure improvement required

(units of PAM) of patients
number % number % number %

1,200,000 63 40 63.5 11 17.5 12 19.0

2,400,000 23 18 78.3 4 17.4 1 4.3

The patients classified under the heading " serological improvement "
had a marked reduction in titre compared to their pre-treatment titres. It is
to be expected that many of these individuals will attain seronegativity
as the follow-up period is prolonged. The marked reduction in serological
titre in this group indicates a favourable response to therapy. On the basis
of previous experience with much larger series of patients treated for secon-
dary syphilis with doses of penicillin varying from 2,400,000 to 9,000,000
units given over periods of 8 to 15 days, we should expect continued sero-
positivity with low titres in from 12% to 28 % of patients followed for 1 to
3 years. Most of these patients finally become seronegative without re-
treatment, and we have abundant evidence that re-treating them will not
hasten the reversal of the positive tests to negative. In the past, it had been
our policy to re-treat patients with Kahn titres of 16 or more, one or more
years after treatment. It is questionable whether such cases are actually
treatment failures because experience has proved that re-treatment with
large amounts of penicillin, and in some cases with arsenic and heavy-
metal therapy, has had little or no effect on the serological response. The
figures given above show that 4 such patients in the group with original
infections of secondary syphilis were re-treated, so far without producing
seronegativity in any. In our opinion, seroresistance in such patients is not
proof of persistent infection, and therefore they are not necessarily treatment
failures.

Although the numbers of patients who were re-treated with 1,200,000
or 2,400,000 units of PAM because of relapse or reinfection after previous
therapy for early syphilis are only 12 and 5 respectively, the results are
comparable with those found in large series of patients re-treated with
much greater doses of penicillin given over periods of 8 to 15 days. It is
somewhat surprising and gratifying to find that 8 of the 12 patients re-treated
with a single injection of 1,200,000 units of PAM have become seronega-
tive; an additional patient was re-treated again because of a new chancre.
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From our studies it is evident that a single injection of 1,200,000 units
of PAM may be a satisfactory procedure for seronegative and seropositive
primary syphilis. If a single treatment for secondary syphilis is used, it
seems advisable to give 2,400,000 units of PAM.

Bejel

The authors were not responsible for the treatment of bejel cases, but,
for the sake of completeness, a preliminary report of the work carried out
by Dr. E. H. Hudson c is included in this paper.

Under the sponsorship of WHO, UNICEF, and the Government of
Iraq, a project was initiated in the autumn of 1950 to make a mass attack
upon treponematosis in Iraq and to establish conditions for its control.
During the preliminary investigations by Dr. Hudson, approximately
2,500 individuals were treated with PAM. A minimal dosage of 1,200,000
units was adopted because this amount had been found effective in non-
venereal treponematoses elsewhere. Infants would be given 600,000 units,
but all women and children would receive the full dose of 1,200,000 units,
and some men would be given 1,800,000 units. These doses would be
administered in two injections, and theoretically would maintain an effective
level in the blood for 4 days. Dr. Hudson did not hesitate to make a similar
injection the next day if the patient appeared, or to repeat the injection 3,
6, or even 10 days later if the opportunity presented itself. In general,
there appeared to be no difference in the clinical results between those
who had received a single injection and those who had received more
than one. Dr. Hudson believes that the single injection will be sufficient
in a mass-treatment programme. When patients were re-examined 3 months
after therapy, it was observed that all open lesions had healed, irrespective
of the dosage of penicillin. In a small series of sera obtained from patients
three months after therapy, there was no appreciable change in the sero-
logical pattern or reduction in serological titre. Dr. Hudson is of the
opinion that bejel can be controlled and virtually eliminated within a few
years by a programme in which small medical teams use penicillin alone
and circulate along definite routes, which are traversed again at annual
intervals. This programme would be accelerated by any activity aimed at
improvement of village hygiene and welfare.

Conclusions

Clinical studies based on extensive penicillin-assay investigations were
initiated to determine the efficacy of this antibiotic in the therapy of the
treponematoses. Treatment schedules were selected on the basis of the type

c Based on a personal communication from Dr. Hudson
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of repository penicillin employed, and with the object of ensuring a time-
dose relation which would maintain an adequate therapeutic level of
penicillin in the patients for a minimum of 96 hours.

The clinical results with repository penicillin were consistently good;
furthermore, with a satisfactory preparation of the drug, adequate therapy
can be given in the form of a single injection without fear of serious untoward
reactions. Penicillin in an absorption-delaying menstruum is of great value
in those countries where the majority of the patients, living in rural areas,
must be treated according to single-injection schedules.

The cause of yaws is known. A simple, safe, and practical form of
ambulatory therapy, based on penicillin-assay investigations and clinical
evaluation, is available. It is now possible to control the infectious stage
and ultimately to eradicate the disease in a relatively short period of time.
There is no reason why millions of people throughout the world should be
affected with this crippling and disfiguring non-venereal treponemal disease.

SUMMARY RIESUMIt

The inconclusive results of early studies
on the efficacy of penicillin against trepo-
nemal diseases may be attributed both to
the shortage of the drug, which necessitated
low-dosage schedules, and to lack of know-
ledge about the time-dose relation which
has since proved to be a vital factor in
penicillin therapy.

It is now an accepted fact that a minimal
total dosage must be administered in order
to obtain satisfactory results; below that
total there will be high failure-rates.
Patients with early syphilis originally
received aqueous penicillin over a period
of 71/2 days; that period was gradually
shortened to 3 days or less, but there was
a high percentage of treatment failures.
There is a minimal time during which
penicillin must be maintained in the tissues
and circulating fluids to be effective.
Investigation has shown that period to
be at least 3 days.

Other factors contributing to early
dissatisfaction with penicillin treatment
for yaws were the lag in serological response
and the apparently high relapse- and re-
infection-rates. In yaws, however, the

L'inconstance des resultats observee
dans les premiers essais de traitement des
treponematoses par la penicilline peut etre
attribuee a deux causes: i la rarete du
medicament qui avait pour consequence
l'adoption d'une posologie i faibles doses,
et 'a l'ignorance oCu l'on se trouvait du rap-
port entre la duree du traitement et la dose,
qui s'est revelee depuis lors un facteur
essentiel en penicillinotherapie.

I1 est aujourd'hui admis que la dose
totale administree ne doit pas etre infe-
rieure a une certaine limite, en degi de
laquelle les echecs therapeutiques risquent
d'etre frequents. A l'origine, on adminis-
trait aux syphilitiques recents de la peni-
cilline en solution aqueuse pendant 7 1/2
jours. Cette periode fut ensuite progressive-
ment abaiss6e 'a 3 jours ou meme moins,
mais le pourcentage des insucces devint
alors eleve. Pour etre efficace, la penicilline
doit etre maintenue dans les tissus et les
humeurs pendant un temps minimum que
des recherches ont permis de fixer La 3 jours
au moins.

D'autres facteurs encore contribuerent,
au debut, a discrediter la penicilline dans
le traitement du pian: la lenteur de la
reponse serologique et les taux apparem-
ment eleves des rechutes et reinfections.
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serological response is much slower than
in syphilis; many patients with secondary
yaws may have had the disease for several
years before treatment, and therefore the
same rapidity of serological reversal to
negativity is not to be expected as in
secondary syphilis where the disease has
been present for only a few months.
Further, it should be remembered that the
degree of immunity in yaws is greatly
dependent on the duration of the original
infection before treatment, and on the
extent of re-exposure. It is also possible
that patients cured of yaws in early child-
hood may be reinfected or may acquire
syphilis in later life; if the only evidence
of asymptomatic yaws reinfection, or of
asymptomatic syphilis infection, is a rise
in serological titre, it is impossible to
distinguish these conditions from a sero-
logical relapse of yaws.

The authors undertook a series of clinical
studies to determine the efficacy of peni-
cillin therapy in yaws, syphilis, and pinta.
Treatment schedules were selected that
would ensure the proper time-dose relation
so that an adequate therapeutic level was
maintained in the patients for 96 hours.
After treatment, the patients were given
clinical and serological follow-up examina-
tions at 1- to 3-month intervals for 1 to
31/2 years.

In Haiti, 1,200 persons with early
manifestations of yaws were treated with
crystalline sodium penicillin G in peanut
oil containing 4.8% beeswax. They were
divided into three groups: Group A
received a total of 1,200,000 units of
penicillin in 4 daily injections of 300,000
units each; Group B received 4 injections
of 300,000 units each in 2 days, to a total
of 1,200,000 units; Group C received
8 injections of 300,000 units each in 4 days,
to a total of 2,400,000 units. Clinical and
serological examinations were made of
787 (65.6 %) of all those treated for a
period of 12 months after treatment. The
least favourable results occurred in
Group B, in which 90.7% of those followed
showed serological cure or improvement
and 9.2% relapsed or showed no reduction

Il est vrai que dans le pian, le virage A la
seronegativite est beaucoup plus lent que
dans la syphilis. Nombreux sont les pia-
niques secondaires chez lesquels la maladie
existe depuis plusieurs ann6es; on ne peut
s'attendre a ce que, chez eux, le virage A
la seronegativite soit aussi rapide que chez
les syphilitiques secondaires, dont la mala-
die ne dure que depuis quelques mois. En
outre, il ne faut pas perdre de vue que
l'immunite pianique depend dans une
large mesure du temps qui separe l'infec-
tion initiale du traitement, ainsi que du
degre d'exposition A une reinfection. I1 peut
arriver que des pianiques gueris dans leur
premiere enfance contractent de nouveau
le pian ou soient atteints de syphilis A l'age
adulte. Si la reinfection pianique asympto-
matique ou l'infection syphilitique asymp-
tomatique n'est mise en evidence que par
l'elevation du titre serologique, il est
imnpossible de differencier ces affections
d'une rechute serologique du pian.

Les auteurs ont entrepris une serie
d'etudes cliniques en vue de determiner
l'efficacit6 de la penicilline dans le traite-
ment du pian, de la syphilis et de la pinta.
Ils ont choisi des schemas therapeutiques
donnant un rapport duree du traite-
ment/dose qui permette de maintenir une
concentration de penicilline suffisante pen-
dant 96 heures. Apres le traitement, les
sujets ont ete soumis A des examens cli-
niques et serologiques de contr6le A inter-
valles de 1 a 3 mois pendant 1 A 3 l/2 ans.
A Haiti, 1.200 pianiques recents ont ete

traites par la penicilline G sodique cristal-
lisee en suspension dans l'huile d'arachide
contenant 4,8% de cire d'abeille. Les sujets
ont et6 repartis en 3 groupes. Ceux du
groupe A ont requ 4 injections journalieres
de 300.000 unites chacune, soit au total
1.200.000 unites. Ceux du groupe B ont
requ la meme quantite totale de penicilline
A raison de 4 injections de 300.000 unites,
en deuxjours. Quant a ceux du groupe C, on
leur a injecte 2.400.000 unites sous forme
de 8 injections de 300.000 unites echelon-
nees sur quatre jours. Des examens cli-
niques et serologiques furent effectues sur
787 personnes (65,6% de tous les sujets
trait6s) suivies pendant une periode de
12 mois apres le traitement. Ce sont les
sujets du groupe B qui ont presente les
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in serological titre; the most favourable
were in Group C where the corresponding
figures were 94.4% and 5.6% respectively.
Clinical results were rapid, most lesions
healing completely within 3 months.

For the studies on pinta, microcrystal-
line procaine penicillin G gelled in oil and
aluminium monostearate (PAM) was ad-
ministered to 665 Mexican patients. Four
schedules of therapy were used, the total
dosage varying from 1,200,000 to 4,800,000
units. 73.8% of those treated with a single
injection of 1,200,000 units and followed
up for a year, and 72.9% of those receiving
the same total dosage in 4 weekly injections
of 300,000 units showed serological cure
or improvement. The serological and
clinical response was slower than in patients
with syphilis or yaws, but that is probably
a reflection of the duration of the disease.
All patients with primary lesions, however,
were clinically cured and only 9.8% of
those with late pinta failed to show any
appreciable clinical response.

The efficacy of a single injection ofPAM
for early syphilis has been studied in
patients at Bellevue Hospital, New York.
They have received either 1,200,000 or
2,400,000 units and have been followed
for from 9 to 40 months. All patients
with seronegative or seropositive primary
syphilis had attained or maintained sero-
negativity when last examined, irrespective
of whether they had received the greater
or the lesser dose. Of 63 patients treated
with 1,200,000 units for secondary syphilis,
1 1.1 % had to be re-treated for relapse
or reinfection, against 4.3% of the 23 pa-
tients treated with 2,400,000 units. The
authors conclude that a single injection
of 1,200,000 units of PAM may be satis-

resultats les moins satisfaisants: 90,7% de
ceux qui ont ete soumis a une surveillance
post-therapeutique se sont r6veles serolo-
giquement gueris ou ameliores, et 9,2%
avaient fait une rechute ou n'accusaient
aucune diminution du titre serologique.
Les meilleurs resultats ont ete enregistres
dans le groupe C, pour lequel les chiffres
ont ete, respectivement, 94,4% et 5,6%.
L'amelioration clinique a ete rapide, la
plupart des lesions ayant completement
disparu apres 3 mois.
Dans les etudes sur le traitement de la

pinta, de la penicilline G procainee micro-
cristalline sous forme de gel dans l'huile
et le monostearate d'aluminium (PAM) a
ete administree a 665 Mexicains. Quatre
sch6mas de traitement ont ete appliques,
dans lesquels les doses totales ont varie
de 1.200.000 a 4.800.000 unites de PAM.
Une annee apres le traitement, 73,8% des
sujets qui avaient reru une injection unique
de 1.200.000 unites de PAM et 72,9% de
ceux a qui une dose identique avait ete
administr6e a raison de 4 injections hebdo-
madaires de 300.000 unites chacune etaient
serologiquement gueris ou ameliores.
L'abaissement du titre serologique et
l'amelioration clinique se sont manifestes
moins vite que dans le cas de syphilitiques
ou de pianiques, ce qui peut s'expliquer
probablement par la duree de la maladie.
De toute facon, tous les malades atteints
de lesions primaires ont ete cliniquement
gueris et 9,8% seulement de ceux qui
souffraient de pinta tardive n'ont pas pre-
sente d'amelioration clinique nette.

Les auteurs ont cherche A determiner,
sur des malades du Bellevue Hospital, a
New-York, l'efficacite d'une injection
unique de PAM dans le traitement de la
syphilis recente. Ils ont administre a des
malades soit 1.200.000, soit 2.400.000 uni-
tes de PAM, puis les ont maintenus en
observation pendant des periodes allant
de 9 a 40 mois. Quelle qu'ait ete la dose
administree, tous les sujets atteints de
syphilis primaire, seronegatifs ou seropo-
sitifs, etaient restes ou devenus seronegatifs
lors du demier examen. Sur 63 malades
atteints de syphilis secondaire et traites
avec 1.200.000 unites, 11,1 % ont du subir
un nouveau traitement par suite d'une
rechute ou d'une r6infection, alors que
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factory for primary syphilis, but that
2,400,000 units are required if the single-
injection technique is used for secondary
manifestations.

The authors briefly consider a mass-
treatment campaign against bejel carried
out since 1950 in Iraq under the sponsor-
ship of the Iraqi Government, WHO, and
UNICEF. Some 2,500 patients were
treated with PAM, the minimal dose being
1,200,000 units, or, in the case of infants,
600,000 units. At follow-up examinations
3 months after treatment, it was observed
that all open lesions had healed, regardless
of the dosage used; there was, however,
little change in the serological titres.

In their conclusions, the authors state
that they have found repository penicillin
to give consistently good clinical results,
and they feel that adequate treatment in a
single injection is possible without fear
of untoward reactions. This is of great
value in those countries where the majority
of patients, living in rural areas, must be
treated with a single injection. They con-
sider that it is now possible to control
the infectious stage of yaws and ultimately
to eradicate the disease in a relatively
short period of time.

4,3 % seulement des 23 malades 'a qui l'on
avait injecte 2.400.000 unites, ont di etre
traites une seconde fois. Les auteurs
concluent qu'une dose unique de 1.200.000
unites de PAM peut etre suffisante pour
les cas de syphilis primaire, mais que
2.400.000 unites sont necessaires - si l'on
applique la methode de l'injection unique
- pour le traitement de la syphilis secon-
daire.

Les auteurs examinent ensuite brieve-
ment les donnees relatives a une campagne
de traitement systematique du bejel, entre-
prise en Irak depuis 1950 sous les auspices
du gouvernement de ce pays, de l'OMS et
du FISE. Quelque 2.500 malades ont et
traites par le PAM, la dose minimum
administree etant de 1.200.000 unites
(600.000 unites pour les nourrissons). Les
examens de controle effectues 3 mois apres
le traitement ont revele que toutes les
lesions ouvertes etaient cicatrisees, quelle
qu'ait ete la dose injectee. Le titre serolo-
gique, en revanche, n'avait pas notable-
ment change.
En conclusion, les auteurs indiquent

qu'ils ont constamment obtenu de bons
resultats cliniques avec la penicilline-retard
et qu'il est possible d'administrer ce pro-
duit en une seule injection, sans que l'on
ait a craindre de reactions facheuses. C'est
la un fait trbs important pour les pays o'u
la majorite des malades vivent dans des
regions rurales et doivent etre traites par
une seule injection. Les auteurs estiment
que l'on peut maintenant combattre effica-
cement le pian a sa phase contagieuse et
parvenir finalement a supprimer cette
maladie en un laps de temps relativement
court.

REFERENCES

1. Arnold, R. C., Cutler, J. C., Wright, R. D. & Levitan, S. (1952) Publ. Hlth Rep.,
Wash. 67, 78

2. Curtis, A. C., Kitchen, D. K., O'Leary, P. A., Rattner, H., Rein, C. R., Schoch,
A. G., Shaffer, L. W. & Wile, U. J. (1951) J. Amer. med. Ass. 145, 1223

3. Dwinelle, J. H., Rein, C. R., Stemnberg, T. H. & Sheldon, A. J. (1946) Amer. J.
trop. Med. 26, 31 1

4. Dwinelle, J. H., Sheldon, A. J., Rein, C. R. & Steinberg, T. H. (1947) Amer. J.
trop. Med. 27, 633

5. Findlay, G. M., Hill, K. R. & Macpherson, A. (1944) Nature, Lond. 154, 795



106 C. R. REIN & D. K. KITCHEN

6. Guimaraes, F. Nery (1945) Brasil-med. 59, 89
7. GuimarAes, F. Nery (1947) Mem. Inst. Osw. Cruz, 45, 451
8. Guimarafes, F. Nery (1950) Hospital, Rio de J. 37, 361
9. Guimardes, F. Nery (1951) J. invest. Derm. 16, 77

10. Hill, K. R., Findlay, G. M. & Macpherson, A. (1946) Lancet, 2, 522
11. J. Amer. med. Ass. 1944, 126, 1163
12. J. Amer. med. Ass. 1945, 128, 1120
13. Kitchen, D. K., Rein, C. R., Thomas, E. W. & Spoor, H. J. (1951) Amer. J. Syph.

35, 578
14. Kitchen, D. K., Thomas, E. W. & Rein, C. R. (1949) J. invest. Derm. 12, 111
15. Lofgren, R. C. (1944) Nav. med. Bull., Wash. 43, 1025
16. Loughlin, E. H., Joseph, A. & Schaeffer, K. (1951) Amer. J. trop. Med. 31, 20
17. McDermott, W., Benoit, M. & DuBois, R. (1945) Amer. J. Syph. 29, 345
18. McLeod, C. P. & Magnuson, H. J. (1951) J. vener. Dis. Inform. 32, 305
19. Mahoney, J. F., Arnold, R. C. & Harris, A. (1943) Amer. J. publ. Hlth, 33, 1387
20. Mahoney, J. F., Arnold, R. C., Sterner, B. L., Harris, A. & Zwally, M. R. (1944)

J. Amer. med. Ass. 126, 63
21. Nelson, R. A., jr. & Mayer, M. M. (1949) J. exp. Med. 89, 369
22. Rein, C. R. (1949) J. nat. med. Ass. 41, 60
23. Rein, C. R., Sternberg, T. H., Dwinelle, J. H. & Sheldon, A. J. (1948) Arch. Derm.

Syph., Chicago, 57, 942
24. Schobl, 0. & Miyao, I. (1929) Philipp. J. Sci. 40, 91
25. Silva, F. (1950) Arch. Univ. Bahia, Fac. Med. 4, 77
26. Stubenbord, W. D. (1946) 5th. med. J., Bgham, Ala, 39, 608
27. Tompsett, R. R. & Kauer, G. L. (1945) Amer. J. trop. Med. 25, 275
28. Turner, T. B. (1936) Amer. J. Hyg. 23, 431
29. Whitehill, R. C. & Austrian, R. (1944) Johns Hopk. Hosp. Bull. 75, 232
30. Whitehill, R. C. & Austrian, R. (1945) Bull. U. S. Army med. Dep. 86, 84
31. World Health Organization (1950) Minimum penicillin therapy in the treatment of

treponemal infections by WHO/UNICEF teams (unpublished working document
WHO/VD/72)


