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SYNOPSIS

An extensive yaws eradication campaign has been in operation in
Haiti since 1950; this paper deals with material from a special clinic
set up at Bainet to evaluate the results of single injections of pro-
caine penicillin with 2% aluminium monostearate (PAM) in various
dosages. Treatment results in 862 patients with darkfield-positive
secondary yaws and given 600 000 units of PAM are analysed ac-
cording to age and sex; according to whether the patients lapsed
from observation for relatively long periods during the first post-
treatment year; and, since an unsatisfactory PAM preparation was
used early in the campaign, according to the preparation received.
Analyses are also made of results in patients with primary yaws
receiving 600 000 units of PAM and in patients with secondary yaws
receiving 300 000 units or 150 000 units.

It is concluded that a schedule of 600 000 units in a single in-
jection is the treatment method of choice for mass campaigns against
yaws, being highly satisfactory in both the primary and secondary
stages of disease, provided the PAM preparation conforms to certain
minimum standards. The authors also point out that the criteria for
the re-treatment of yaws patients after penicillin therapy must be
different from those ordinarily adopted with syphilis patients.

* The Bainet Clinic and Study were originally planned and organized by the staff of SERPIAN under
the direction of Dr Edouard Petrus, Administrative Director, and Dr Sacha Levitan, WHO Consultant.
Dr Levitan served as the first Director of the Clinic and Study, being assisted in his work by Dr J. D. Durand,
Clinician. Later, upon the resignation of Dr Levitan, on 24 April 1952, Dr D. R. Nicol took over the general
supervision of the programme. Beginning on 26 September 1951, Dr Carlos Rodriguez, WHO Clinician, was
responsible for the operation of the Bainet Study. During the period 7 October 1952 to June 1953, Dr Gaston
Facio, WHO Clinician, directed the work of the Study. Throughout the entire period, Dr Guillermo Samam6,
Chief, Zone II, Pan American Sanitary Bureau, seryed as an advisor to the programme. Dr J. C. Hume
served as a consultant to the over-all programme, making annual visits from 1951 through 1954. His con-
tributions to the study were in making recommendations regarding record systems and the follow-up of
patients, and finally, in the analysis of the data.

The serological work done in connexion with this study was under the general supervision of Ferdinand
Vital, Director of the laboratory, throughout the entire period. Mr Jack C. Jacobs and Mr Roberto L6pez
Hernandez were successively consultant serologists assigned to the programme by the World Health Organiza-
tion. They assumed direct responsibility for most of the serological work relating to the study of patients.

t This article will also be published, in Spanish, in the Boletin de la Oficina Sanitaria Panamericana.
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Since 1950, the Ministry of Health of the Republic of Haiti, in co-
operation with the World Health Organization, the Pan American Sanitary
Bureau, and the United Nations Children's Fund, has conducted an exten-
sive campaign aimed at the eradication of yaws from that nation.7' 10 This
campaign conducted by the Service d'Eradication du Pian et de la Syphilis
rurale (SERPIAN) has been previously described. As a part of this cam-
paign, a clinic was established at Bainet, the purpose of which was to
evaluate the results of the penicillin therapy of yaws, utilizing single injec-
tions of procaine penicillin with 2% aluminium monostearate (PAM) in
various dosages. Preliminary reports on these results have appeared in
the literature.5

General Plan of Operation of Study

This clinic was situated so remotely as to make it extremely improbable
that patients treated there would receive penicillin from any other source.
It was also so located that an ample case-load of yaws patients could
readily be assembled for study.

While somewhat primitive, the facilities were adequate to perform
essential examinations. Each person presenting himself was inspected for
evidence of skin, bone or other clinical lesions of yaws. From any suspected
lesion a specimen was obtained for darkfield examination. Finally, a blood
sample was obtained upon which qualitative and quantitative flocculation
tests, employing the VDRL technique with cardiolipin antigen and the
Kahn technique with standard lipoidal antigen, were performed.

Each person with darkfield-positive lesions was admitted to the study.
Other patients found to have yaws were treated but were excluded from
the study. According to the plan, study patients were to be followed
weekly until the disappearance of all lesions, and at least monthly
thereafter until the close of the study. At each return visit, the patient was
to receive a serological examination and a physical inspection for lesions.
If suspicious lesions were noted, darkfield examinations were to be
performed. The observations ceased and the clinic closed on 13 June 1953,
when treatment teams of the regular mass campaign entered the area.

Patients were treated intramuscularly with a single injection of procaine
penicillin with 2% aluminium monostearate according to one of three
schedules-600 000 units (2.0 ml), 300 000 units (1.0 ml), and 150 000
units (0.5 ml). These schedules were chosen after the following general
steps in reasoning:

(1) Penicillin has been well established as effective in the management
of yaws, innumerable publications attesting to this since reports first began
to appear in the literature in 1944.2, 6, 1I
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(2) In a mass treatment campaign covering large populations, the cost
of the drug may be a limiting factor, hence it is desirable to use the smallest
dose of a drug which is effective in rendering a case of yaws permanently
non-infectious.

(3) Previous experience with PAM in the treatment of syphilis had
indicated that a single injection of 300 000 units would result in a re-treat-
ment rate of approximately 30 %-40 %.1, 3, a

(4) It has been generally held that treponemicidal agents tend to be
clinically effective against yaws in smaller doses than is the case when
used in the treatment of syphilis.

Criteria for Inclusion in Study

The only absolute criterion for inclusion in the study was the finding
of Treponema pertenue by darkfield examination in a specimen from a
lesion suspected on clinical grounds of being yaws.
A secondary criterion was that the patient have a serological test per-

formed on a specimen of blood obtained prior to treatment. However,
cases with positive darkfield examinations were followed in the study
regardless of whether serological specimens were obtained.

Criteria for Re-treatment

Since the object of the study was to determine the minimum dosage
schedule of PAM which would control the infectiousness of the disease,
the sole basis for re-treatment was established as the reappearance of dark-
field-positive lesions. A limited number of patients were re-treated in the
absence of such evidence and are included in the computation of re-treatment
rates in order that any bias introduced into the study be on the side of
conservatism.

It was deemed advisable not to re-treat on the basis of serological
evidence such as rising or persistent titres, since insufficient knowledge was
available regarding the serological response of yaws patients adequately
treated with penicillin upon which to base a definition of serorelapse or
seroresistance.

Material Studied

During the period 12 February 1951 through 26 April 1952, a total of
1535 cases of primary and secondary yaws b was diagnosed at the Bainet

a While published reports a, a were not available until later, the data upon which these articles were
based were being collected and were discussed with the authors. The data upon which the decision was
actually based came from " Center E " reported by Cutler and co-authors.'

b It should be noted that for purposes of this study primary cases are those presenting themselves with
lesions clinically considered to be typical initial lesions of yaws (" maman pian ") from which T. pertenue
had been recovered. For the sake of simplicity, all other forms of yaws with darkfield-positive lesions are
classed together as secondary cases.
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clinic. Of these potential study cases, a total of 486 had to be excluded from
analysis because:

(a) a pre-treatment darkfield examination was negative (1 primary
case, 63 secondary cases);

(b) a pre-treatment darkfield examination was not performed (234
secondary cases);

(c) a pre-treatment darkfield examination was positive but the patient
failed to return for post-treatment observation (1 primary case, 145 secon-
dary cases);

(d) a pre-treatment darkfield examination was positive but an inappro-
priate treatment schedule was employed (34 secondary cases); or

(e) the patient was found to have darkfield-positive primary yaws but
received treatment with 300000 units or 150000 units of PAM, which
placed him in a group numerically too small to allow of evaluation (8
primary cases).

Thus, there were left for study a total of 1049 patients. The basis for
diagnosis, the diagnostic category, and the PAM treatment schedule
employed for these patients were as follows:

Basis for diagnosis Primary cases Secondary cases
(600 000 units) 600 000 units 300 000 units 15O 000 units

Pre-treatment darkfield examination and
serological test positive 48 748 123 39

Pre-treatment darkfield examination
positive; serological test not done 1 0 6 0

Pre-treatment darkfield examination
positive; serological test negative 2 78 0 4

Total 51 826 129 43

Effects of Therapy

General considerations

In approaching this analysis, efforts have been made to consider the
variables which might affect the results in such a way as to lead to overly
optimistic or pessimistic conclusions. Such variables might have included
race and socio-economic status. However, the first is not a factor, since
only native patients of Negro stock were treated. The second factor or
group of factors should not have been of great importance since these
patients are all from agricultural areas, largely farmers and their families,
with quite uniform standards of living, including housing, diet, and edu-
cation. They also have, in general, the same level of income. Culturally,
the group is quite homogeneous.
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Previous treatment for yaws is not taken into consideration. To all
intents, no patients had previously received penicillin. Many had received
arseno-bismuth therapy. However, this ordinarily had been grossly inade-
quate and it was impossible to secure accurate historical data regarding
such therapy. Since only cases with darkfield-positive lesions were admitted,
it is considered reasonable to disregard this factor as a source of bias.

There are, however, six variables of potential importance, the effects of
which could be subjected to study. These are:

(a) the effect of sex on the outcome of treatment;

(b) the effect of age on the outcome of treatment;

(c) differences in the results of the several schedules of treatment;

(d) differences in the results of therapy of primary as opposed to second-
ary yaws;

(e) the effect of prolonged lapse from observation during the first post-
treatment year; and

(f) the effect of variations in the quality of the preparation of PAM
employed in treatment.

The need for the study of the first four of these items is obvious, since
each is known to affect, under certain circumstances, the outcome of
therapy of treponemal disease.

In order to secure the largest possible numbers in comparable groups,
comparisons of the results of treatment of males and females of the various
age-groups (0-4 years, 5-9, 10-14, 15-19, 20-29, and 30 years and over) are
made for patients with darkfield-positive secondary yaws who received
600 000 units of PAM. Similar analyses are not presented for patients in
this same diagnostic category who received 300 000 or 150 000 units PAM
since the numbers involved are too small.

The over-all results of treatment, utilizing the three schedules, are
presented for darkfield-positive secondary yaws. More detailed treatment
of the data regarding darkfield-positive secondary yaws receiving 600 000
units of PAM is given.

Primary yaws comprises such a small group that fragmentation into sex
or age categories results in numbers too small to analyse. The number of
patients with primary yaws who received 300 000 or 150 000 units of PAM
is likewise too small. Therefore, of those patients with primary yaws, only
those who received 600 000 units are considered.

The fifth item demands some discussion. For the first year of the study,
concerted efforts to secure good follow-up of each study case were not
made. Consequently, many patients lapsed from observation for periods
of from several months to intervals of considerably over a year. As soon as
this became apparent, intensive efforts to return these cases for continued
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study were instituted. These efforts were successful to a gratifying extent.
Many of the examinations were performed at the home of the patient on
days when the clinic was not in operation. This long lapse from observation
could conceivably have altered the results, since persons could not be
demonstrated to need re-treatment if they did not present themselves for
examination. Since the course of yaws is chronic and relapsing, it seems
likely that patients who relapsed or were reinfected would have retained,
in considerable proportion, demonstrable manifestations of the disease
when returned to observation. In this event, there should have been a
greater proportion of individuals needing re-treatment among those persons
followed 12 or more months who had a prolonged lapse during the first year
following treatment. However, it should be pointed out that there is reason
to believe that individuals with lesions in need of re-treatment were more
apt to return to observation. A comparison of individuals lapsing and those
not lapsing from observation is therefore indicated. Such a comparison is
presented, the groups being divided arbitrarily into those patients who
lapsed for 8 or more months during the first 12 months following treatment
and those who did not. The patients falling into these two groups who
were returned for observation during the 12-27-month post-treatment
observation periods are studied.

The sixth item has proved to be of extreme importance. During the
period from 12 February 1951 to 6 June 1951, the PAM of one manufacturer
was used in the study. On and following 6 June 1951, this was replaced by
the product of a second manufacturer. The change was dictated by the
demonstration that the first product did not meet the criteria established by
the Expert Committee on Venereal Infections and Treponematoses of the
World Health Organization 12 and that satisfactory levels of serum penicillin
were not maintained. The second preparation met the standards of the
Expert Committee. For this reason, darkfield-positive secondary cases
receiving 600 000 units of PAM are divided into two groups, one consisting
of those patients treated prior to 6 June 1951, the other, of those treated on
or following 6 June 1951. A comparison of the treatment results in these
two groups is presented.

Method of analysis of data

In determining the results of treatment, cumulative re-treatment rates
are computed according to the method proposed by Iskrant and co-workers.4
In each analysis, these rates are based on the outcome of all darkfield-
positive cases, in the category under consideration, who were treated and
had at least one post-treatment observation. For the sake of convenience,
the time of post-treatment observation is divided into 3-month periods:
0-2 months, 3-5 months, etc., up to the period 27 months and over. Twenty-
eight months is the maximum time available for observation.
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All persons re-treated for any cause are included in these rates, although
only those with darkfield-positive lesions should have received a second
course of PAM.

An appreciable number of patients, especially in the 0-4-year age-group,
did not have serological tests prior to treatment. Seronegativity rates are
based only on those individuals who had positive serological tests prior to
the institution of therapy.

Results among patients with darkfield-positive secondary yaws receiving
600 000 units of PAM

Description ofpopulation

Table I presents the age and sex distribution of patients with darkfield-
positive secondary yaws who received 600 000 units of PAM. It will be
noted that roughly two-thirds of the patients diagnosed at this clinic are
males. A somewhat higher proportion of the patients, 69.1 %, were less
than 15 years of age. While there are some differences in the percentage
age distribution of the two sexes, these do not seem to be appreciably
greater than might be expected among groups of this size in view of the
method of securing patients and admitting them to the study.

TABLE I. DISTRIBUTION OF PATIENTS WITH DARKFIELD-POSITIVE
SECONDARY YAWS RECEIVING 600000 UNITS OF PAM, BY AGE AND BY SEX

Male Female Total
Age-grou p

(years) number % number % number %

0-4 65 12.2 58 19.8 123 14.9

5-9 126 23.6 65 22.2 191 23.1

10-14 185 34.7 72 24.6 257 31.1

15-19 57 10.7 30 10.2 87 10.5

20-29 47 8.8 31 10.6 78 9.5

30 and over 53 10.0 37 12.6 90 10.9

Total 533 100.0 293 100.0 826 100.0

Table II gives data relative to the age distribution of patients in this same
diagnostic and treatment schedule category who were followed for 12 or
more months, according to whether or not they lapsed for a period of 8 or
more months during the first year of observation. It will be noted that
726 individuals, or 87.9 % of all patients in this category, were followed for
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TABLE II. AGE DISTRIBUTION OF PATIENTS WITH DARKFIELD-POSITIVE
SECONDARY YAWS RECEIVING 600 000 UNITS OF PAM AND OBSERVED FOR 12 OR
MORE MONTHS, ACCORDING TO WHETHER OR NOT THEY LAPSED FROM OBSER-

VATION FOR 8 OR MORE MONTHS DURING THE FIRST YEAR
FOLLOWING TREATMENT

With lapse of Without lapse of Total
Age-group 8 or more months 8 or more months

(years)
number % number __% number_| %

0-4 89 20.1 28 9.9 117 16.1

5-9 108 24.3 70 24.8 178 24.5

10-14 128 28.8 91 32.3 219 30.2

15-19 40 9.0 34 12.1 74 10.2

20-29 28 6.3 31 11.0 59 8.1

30 and over 51 11.5 28 9.9 79 10.9

Total ] 444 100.0 | 282 100.0 726 100.0

as long as 12 months. However, approximately 60% of those followed
lapsed from observation for 8 or more months during the first post-treat-
ment year. It will also be noted that the age distribution of this group of
726 patients is remarkably consistent with that for the total group of
darkfield-positive secondary yaws patients receiving 600 000 units of PAM
(Table I). Except for the 0-4-year age-group, the age distribution of those
lapsing 8 or more months is quite similar to those without such lapses. This
probably represents an understandable lack of enthusiasm on the part of
parents to carry apparently well children in their arms for distances ranging
up to 30 or more miles (50 km).
A comparison of the age distribution of persons with darkfield-positive

secondary yaws who received 600 000 units of an inferior preparation of
PAM prior to 6 June 1951, with those who received a similar dose of a
satisfactory preparation on or following 6 June 1951 constitutes Table III.
While slightly over one-half of the total received a satisfactory preparation
of penicillin, there was a tendency for the younger children, 0-9 years of
age, to receive the unsatisfactory preparation. These differences in age
distribution between the two groups are not great, however, and seem to
have no real significance.

Results of treatment based on the total group of 826 patients

The results of treatment of the entire group of patients with darkfield-
positive secondary yaws receiving 600 000 units of PAM are presented in
Table IV. This table indicates that a remarkably high proportion (74.5 %)
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TABLE III. AGE DISTRIBUTION OF PATIENTS WITH DARKFIELD-POSITIVE
SECONDARY YAWS RECEIVING 600000 UNITS OF SATISFACTORY AND

UNSATISFACTORY PREPARATIONS OF PAM

Patients receiving Patients receiving Total
Age-grou p unsatisfactory preparation satisfactory preparation

(years)
number % number % number %

0-4 71 18.1 52 12.0 123 14.9

5-9 109 27.8 82 18.9 191 23.1

10-14 98 25.0 159 36.6 257 31.1

15-19 46 11.8 41 9.5 87 10.5

20-29 35 8.9 43 9.9 78 9.5

30 and over 33 8.4 57 13.1 90 10.9

Total - 392 - 100.0 ] 434 100.0 826 100.0

of the patients were followed through the second post-treatment year. The
cumulative re-treatment rate of 4.4% is extremely gratifying. However,
these rates should not be compared with those developed, for example,
in the Nationwide Study of Penicillin in Early Syphilis,9 where patients

TABLE IV. RESULTS OF TREATMENT OF PATIENTS WITH DARKFIELD-
POSITIVE SECONDARY YAWS WITH 600000 UNITS OF PAM, AS REFLECTED IN

RE-TREATMENT AND SERONEGATIVITY RATES

15

Numberof Serological status of patients with positive
patients

Cumulative pre-treatment serological tests for syphilis
pbervaiod observed Cases centag
(months) for this re-treated efpntiaets seropositive seronegative

period re-treated
or later number % number %

0-2 826 0 0.0 746 99.7 2 0.3

3-5 760 1 0.1 668 98.0 14 2.0

6-8 745 1 0.3 635 95.2 32 4.8

9-11 741 3 0.7 613 92.7 48 7.3

12-14 726 3 1.1 545 84.0 104 16.0

15-17 704 8 2.2 481 77.2 142 22.8

18-20 678 2 2.5 452 74.5 155 25.5

21-23 615 2 2.8 398 72.0 155 28.0

24-26 341 1 3.1 204 65.6 107 34.4

27 and over 78 1 4.4 45 65.2 24 34.8
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treated for syphilis with various schedules utilizing penicillin were re-
treated on the basis of unsatisfactory serological results. The rather low
rate of seronegativity achievement-approximately 30% seronegative after
2 years-is quite different from the results seen in syphilis, but quite in line
with previous experience regarding the serological response of yaws to
adequate therapy. Discussions of the cases re-treated and of the serological
results appear later.

Comparison of the results of treatment of males andfemales

This group of 826 patients was divided according to sex, and re-treat-
ment and seronegativity rates were developed for each of these subgroups.
Annexes 1 and 2 present the detailed data for males and females respectively.
The following tabulation summarizes the results of these studies:

Male Female

Total number observed 533 293
Number observed at 21-23 months

or later 394 221
Number observed at 27 months or
more 54 24

Total number re-treated 14 8
Cumulative re-treatment rate at

21-23 months 2.9% 2.7%
Cumulative re-treatment rate at 27

or more months 4.8% 3.5%
Seronegativity rate at 21-23 months 28.1 % 28.0%

The results are remarkably similar for the two groups, and it seems
safe to conclude that sex has no effect on the results of treatment of second-
ary yaws with 600 000 units of PAM. It also seems reasonable to presume
that similar results regarding the influence of sex on the outcome of
treatment would be obtained were it possible to make equivalent studies
of patients with primary yaws receiving this same dosage of PAM or of
patients with secondary yaws receiving 300 000 units or 150 000 units of
PAM.

Effect of age on outcome of treatment

Age as a factor in the outcome of therapy of this group of patients is
considered next. Table V summarizes the results of treatment as measured
by re-treatment and seronegativity rates among the various age-groups
studied. Unfortunately, subdividing the material to this extent leads to
very small numbers of patients being available for study in any age-group
after the 21-23-month observation period. Nevertheless, it is interesting
that the children seem to have higher re-treatment rates, despite somewhat

1066



TREATMENT OF YAWS WITH PAM

more favourable serological results. This observation, if significant, is
probably not as paradoxical as it seems and is discussed later. Except for
this general observation, it is not believed that the minor differences in
rates for the various age-groups are significant of anything more than chance
variation in the small groups considered. Annexes 3-8 give the detailed
information regarding the rates for these groups of patients.

TABLE V. SUMMARY OF RESULTS OF TREATMENT OF PATIENTS WITH
DARKFIELD-POSITIVE SECONDARY YAWS, UTILIZING 600 000 UNITS OF PAM, AS
REFLECTED IN RE-TREATMENT AND SERONEGATIVITY RATES, BY AGE-GROUP

Age-group (years)

0-4 59 10-14 15-19 20-29 and over

Total number observed 123 191 257 87 78 90

Number observed at 21-23
months or later 98 151 187 61 50 68

Number observed at 27 or
more months 16 18 18 17 3 6

Total number re-treated 5 8 7 0 1 1

Cumulative re-treatment
rate at 21-23 months 3.4% 4.6% 2.9% 0.0% 1.7% 1.3%

Cumulative re-treatment
rate at 27 or more months 5.0% 4.6% 8.3% 0.0% 1.7% 1.3%

Seronegativity rate at
21-23 months 39.1% 31.7% 25.0% 23.0% 26.0% 26.9%

Effect of prolonged lapse from observation during
year on outcome of treatment

the first post-treatment

The next analysis is designed to determine the effect of prolonged
lapse from observation during the first post-treatment year on the outcome
of therapy. Since the sex of the patient appears to have no effect on the
outcome of therapy, no attempt is made to analyse male and female patients
separately. Despite the slight variations in the results of therapy according
to age and the fact that there is some discrepancy in the age distribution
of patients with and without prolonged lapse, it would be meaningless to
present separate analyses for the various age-groups, in view of the small
numbers involved.

The information regarding the outcome of treatment of patients who
lapsed and who did not lapse from observation for periods of as much as
8 months during the first post-treatment year and who were observed at
or following the twelfth month after treatment is given below:
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Patients Patients
with lapse of 8 without lapse of
or more months 8 or more months

Total number observed (at 12 months
or later) 444 282

Number observed at 21-23 months or
later 369 246

Number observed at 27 or more
months 38 40

Total number re-treated after 12
months 9 8

Cumulative re-treatment rate at 21-
23 months 1.6% 3.0%

Cumulative re-treatment rate at 27 or
more months 4.7% 3.0%

Seronegativity rate at 21-23 months 30.0% 25.4%

From this summary, it is evident that there is little difference in the
results of therapy in these two groups. At the 21-23-month observation
period, based on significant numbers of patients, the advantage lies with
those who lapsed from observation. This is contrary to what one would
expect were cases requiring re-treatment significantly overlooked on the
basis of lapse from observation during the first post-treatment year. It is
interesting to see the relative proportion of individuals lapsing who received
a satisfactory penicillin preparation, as opposed to those who did not lapse:

Patients receiving Patients receiving
unsatisfactory satisfactory Total

penicillin penicillin

number number % number %

Patients with lapse of
8 or more months 200 45.0 244 55.0 444 100.0

Patients without lapse
of 8 months or more 150 53.2 132 46.8 282 100.0

Total 350 48.2 376 51.8 726 100.0

It is evident that those patients with prolonged lapse received a satis-
factory preparation of penicillin to a greater extent (55% as opposed to
47 %) than did those without a lapse. This seems very likely to be the basis
for the slightly better results among those with prolonged lapse. The
detailed development of the rates summarized above constitute Annexes 9
and 10.

Results of therapy among patients with darkfield-positive secondary yaws
receiving 600 000 units of a satisfactory preparation ofPAM and those
receiving an unsatisfactory preparation

Since there is a marked and constant difference between the results
obtained among those patients who received the satisfactory penicillin
preparation and those who did not, analysis of these two groups is presented
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in Tables VI and VII. Table VI gives the data for those patients with dark-
field-positive secondary yaws treated prior to 6 June 1951 and receiving
600 000 units of the unsatisfactory preparation. The information in

TABLE VI. RESULTS OF TREATMENT OF PATIENTS WITH DARKFIELD-POSITIVE
SECONDARY YAWS, UTILIZING 600000 UNITS OF AN UNSATISFACTORY

PREPARATION OF PAM, AS REFLECTED IN RE-TREATMENT AND
SERONEGATIVITY RATES

Number of Cumulative Serological status of patients with positivepatiernof Cumulative pre-treatment serological tests for syphilis
Observation patients Cases per-

(months) for this re-treated of patientsa | seropositive seronegative(months) period re-ptreated
or later number % number %

0-2 392 0 0.0 354 99.4 2 0.6

3-5 367 1 0.3 322 97.6 8 2.4

6-8 358 1 0.6 302 94.1 19 5.9

9-11 357 3 1.4 289 90.9 29 9.1

12-14 350 3 2.2 254 81.2 59 18.8

15-17 343 8 4.5 221 72.9 82 27.1

18-20 325 1 4.8 204 69.4 90 30.6

21-23 321 1 5.1 189 65.0 102 35.0

24-26 294 1 5.4 175 65.5 92 34.5

27 and over 78 6.6 45 65.2 24 34.8

TABLE VIl. RESULTS OF TREATMENT OF PATIENTS WITH DARKFIELD-POSITIVE
SECONDARY YAWS, UTILIZING 600 000 UNITS OF A SATISFACTORY
PREPARATION OF PAM, AS REFLECTED IN RE-TREATMENT AND

SERONEGATIVITY RATES

Number of Serological status of patients with positive
Observationpatients pCumulative pre-treatment serological tests for syphilis

pbervaiod observed Cases centag(months) for this re-treated of patients seropositive seronegative(months) period re-ptreated
or later number % number %

0-2 434 0 0.0 392 100.0 0 0.0

3-5 393 0 0.0 346 98.3 6 1.7

6-8 387 0 0.0 333 96.2 13 3.8

9-11 384 0 0.0 324 94.5 19 5.5

12-14 376 0 0.0 291 86.6 45 13.4

15-17 361 0 0.0 260 81.2 60 18.8

18-20 353 1 0.3 248 79.2 65 20.8

21-23 294 1 0.6 209 79.8 53 20.2

24-26 47 0 0.6 29 65.9 15 34.1
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Table VII is based on a similar group of patients who received 600 000 units
of the satisfactory preparation on or following 6 June 1951.

These tables clearly indicate the superior results secured when a satis-
factory preparation of PAM is employed. The difference in the cumulative
percentage of cases re-treated is greater among the patients receiving the
inferior product, at each time period after 2 months. At the 21-23-month
observation period, the rates are 5.1 % and 0.6% for the inferior and
satisfactory preparations respectively.

It is of interest that the seronegativity achievement rates show better
results among patients treated with the inferior preparation. At 21-23
months, the unsatisfactorily treated group had achieved seronegativity in
35.0% of cases, while those getting the better preparation had become
seronegative in only 20.2% of the group. There is no ready explanation
for this apparent discrepancy, though it will be noted in Table III that there
is a slight preponderance of patients in the younger age-groups who received
the unsatisfactory preparation of penicillin.

Analysis of re-treated cases

As has been noted, there are 22 patients in this category who were
re-treated; of these, 14 are male and 8 female. A total of 533 male patients
and 293 females were treated with this schedule utilizing 600 000 units of
PAM.

The criterion established for re-treating patients was the development
or persistence of darkfield-positive lesions following therapy. Despite this,
3 patients were re-treated on the basis of persistently positive serological
tests in sick individuals who were believed also to have malaria.

The records were studied to determine whether, in the opinion of the
clinician, each case represented a relapse or a reinfection. Obviously such
a differentiation is necessarily circumstantial. It should be pointed out, how-
ever, that reasonably successful efforts were made to bring in all other
members of the family to determine whether other infectious cases were
present. Inquiry was also made as to the presence of infectious yaws among
non-familial playmates or companions. When definite evidence of exposure
to cases of infectious yaws, following the administration of treatment, was
uncovered, the case was considered a reinfection. When, following investi-
gation, no such evidence was found, the patient was considered to have
relapsed. In 7 instances, the results of such investigations were not entered
on the record; however, all these patients had darkfield-positive lesions.

Tables VIII and IX show, respectively, the age distribution and time
of re-treatment of these patients according to the basis for re-treatment.
The majority of these patients fall in the younger age-groups, where exposure
to reinfection is most likely. There is no evidence, however, that reinfection
was considered to be the basis for re-treatment among these groups to a
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TABLE VIII. AGE DISTRIBUTION OF PATIENTS WITH DARKFIE LD-POSITIVE
SECONDARY YAWS, RE-TREATED FOLLOWING THERAPY WITH 600000 UNITS

OF PAM, ACCORDING TO SUPPOSED BASIS FOR RE-TREATMENT

Ag(yearos)ient Relapse Reinfection Seroresistance Unknown Total

0-4 2 2 0 1 5

5-9 2 3 1 2 8

10-14 2 1 1 3 7

15-19. 0 0 0 0 0

20-29 0 0 1 0 1

30 and over 0 0 0 1 1

Total{ 6 [ 6 3 7 22

greater extent than was relapse. It is likewise not clear that there is any
relationship between the length of the interval from treatment to re-treatment
and the differentiation between relapse and reinfection. The two patients
who received satisfactory penicillin fall into the group concerning which
no information is available as to the probable basis for their new lesions.

Finally, an attempt is made to study the serological results among
these re-treated patients. Only four of the 22 patients had sufficiently regular
follow-up during the period before re-treatment to allow of reasonable
confidence regarding their serological course. There was a rather rapid
response to therapy in terms of lowered titre following treatment. There
was also a tendency for the titre to rise immediately preceding re-treatment

TABLE IX. TIME OF RE-TREATMENT OF PATIENTS WITH DARKFIELD-POSITIVE
SECONDARY YAWS, RE-TREATED FOLLOWING THERAPY WITH 600000 UNITS

OF PAM, ACCORDING TO SUPPOSED BASIS FOR RE-TREATMENT

Post-treatment
observation

period during Relapse Reinfection Seroresistance Unknown Total
which re-treated

(months)

0-5 0 1 0 01

6-11 1 1 1 1 4

12-17 5 4 2 0 11

18-23 0 0 0 4 4

24 and over 0 0 0 2 2

Total| 6 6 3 7 22
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and to improve rather markedly following re-treatment. This, of course,
would be expected, and is entirely analogous to known results in treated
syphilis. Among the other re-treated cases, there were 12 who were followed
regularly for at least 3 months following their second course of treatment.
All of these showed a fall in titre of at least two dilutions during this
period, though only one had achieved seronegativity at the close of the
study. No clue appears as a result of this study which would enable one
to hazard an opinion as to the relative frequency of relapse and reinfection
as the basis for re-treatment.

Results among patients with darkfield-positive primary yaws receiving 600 000
units of PAM

Description of population

There are only 51 patients with darkfield-positive primary yaws who
received 600 000 units of PAM and are available for study. Of these,
23 are male and 28 female. The distribution of these patients by age and
by the quality of the preparation of PAM which they received appears in
Table X. It will be noted that the proportion receiving the satisfactory
PAM preparation is practically the same as in the group of secondary cases
receiving 600 000 units of PAM (Table III). Among the secondary cases,
52.5% received the satisfactory preparation; among the primary cases,
54.9%. An influence which should counterbalance this slight discrepancy
may be noted in the age distribution. Among the primary group, 52.9%
of the cases were under 10 years of age; among the secondary, 38 %.

Since the group is small, analysis by sex and age-group is obviously
unwarrantable. It is reasonable to assume, however, that sex differences

TABLE X. DISTRIBUTION OF PATIENTS WITH DARKFIELD-POSITIVE PRIMARY
YAWS RECEIVING 600000 UNITS OF PAM, BY AGE AND BY QUALITY

OF PAM PREPARATION UTILIZED

Age-group Unsatisfactory Satisfactory Total
(years) PAM PAM number _ %

0-4 4 6 10 19.6

5-9 10 7 17 33.3

10-14 6 11 17 33.3

15-19 0 1 1 2.0

20-29 0 2 2 3.9

30 and over 3 1 4 7.9

Total 23 - 28 f 51 100.0
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would not be more important in this group than in the larger group of
secondary cases. The differences in distribution by age and by quality of
penicillin preparation utilized should tend to cancel each other and to allow
reasonable comparison with the group of secondary cases treated with
600 000 units of PAM.

Results of treatment

The results of treatment of patients with darkfield-positive primary
yaws utilizing 600 000 units of PAM are shown in Table XI.

TABLE XI. RESULTS OF TREATMENT OF PATIENTS WITH DARKFIELD-POSITIVE
PRIMARY YAWS WITH 600000 UNITS OF PAM, AS REFLECTED IN RE-TREATMENT

AND SERONEGATIVITY RATES

Number of Serological status of patients with positive
patientsoCumulative pre-treatment serological tests for syphilis

Observation patients Cases per-

(months) for this re-treated of patients seropositive seronegative(months) period re-ptreatedor later re-treated number % number %

0-2 51 0 0.0 42 87.5 6 12.5

3-5 46 0 0.0 34 77.3 10 22.7

6-8 44 0 0.0 32 76.2 10 23.8

9-11 43 0 0.0 21 51.2 20 48.8

12-14 43 0 0.0 15 36.6 26 63.4

15-17 42 0 0.0 14 35.0 26 65.0

18-20 41 1 2.4 10 26.3 28 73.7

21-23 35 0 2.4 9 27.3 24 72.7

24-26 20 0 2.4 4 22.2 14 77.8

27 and over 4 0 2.4 1 25.0 3 75.0

The cumulative re-treatment rate of 2.4% is entirely consonant with
the results obtained in the secondary group. Unfortunately, the numbers
involved are so small as to preclude any decision as to the amenability of
primary cases to treatment with this schedule of PAM relative to that of
secondary cases similarly treated.

As would be expected, since in primary yaws the disease is of relatively
short duration and immunity as reflected by serological tests is not well
established, the rate of achievement of seronegativity is much higher than
is true among patients with secondary yaws. By 18-20 months, over 70%
of the cases had become seronegative as opposed to 20 %-30% among
patients with secondary yaws receiving the same schedule.
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Results among patients with darkfield-positive secondary yaws receiving
300 000 units of PAM

Description of population
This group consists of a total of 129 patients. The age and sex distribu-

tion is as follows:
Age-group
(years)

0-4
5-9
10-14
15-19
20-29
30 and
over

Total

Mak

6
15
32
12
15

10

90

Female

5

7
8
3
4

12

39

number

11
22
40
15
19

22

129

Total
'0/

0.5
17.1
31.0
11.6
14.7

17.1

100.0

The sex distribution is quite similar to that of the darkfield-positive
secondary cases receiving 600 000 units of PAM, as shown in Table I.

There is, however, a considerably higher proportion of cases 15 years of
age and older. This would tend to bias results slightly in favour of the
patients receiving the schedule of 300 000 units.

Since this schedule was not instituted until after 6 June 1951, none of
the inferior preparation of PAM was administered. The group is too small
to allow of analysis by age or sex or according to the presence or absence
from observation of 8 or more months during the first post-treatment year.

TABLE XII. RESULTS OF TREATMENT OF PATIENTS WITH DARKFIELD-POSITIVE
SECONDARY YAWS WITH 300 000 UNITS OF PAM, AS REFLECTED IN RE-TREATMENT

AND SERONEGATIVITY RATES

Number of C Serological status of patients with positive
patients

Cumulative pre-treatment serological tests for syphilis
period observed Cases centage

(months) for this re-treated of patients seropositive seronegative(months)
period re-ptreateds__________-________

or later number % number

0-2 129 0 0.0 120 97.6 3 2.4

3-5 111 0 0.0 101 95.3 5 4.7

6-8 109 0 0.0 95 91.3 9 8.7

9-11 107 1 0.9 87 85.3 15 14.7

12-14 101 1 1.9 74 77.1 22 22.9

15-17 96 0 1.9 72 78.3 20 21.7

18-20 84 0 1.9 60 74.1 21 25.9

21-23 17 0 1.9 14 87.5 2 12.5
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Results of treatment

The results of treatment of patients with darkfield-positive secondary
yaws utilizing 300 000 units of PAM are shown in Table XII. These results
are similar to those among patients receiving 600 000 units of PAM of good
quality (Table VII). The numbers are too small to detect minor degrees of
superiority of one schedule over the other. A sufficient experience is gained,
however, to make one feel quite secure in accepting the results obtained with
the 600 000 unit schedule. Also, the seronegativity achievement rate is not
markedly dissimilar to that among patients receiving the higher dosage.

Results among patients with darkfield-positive secondary yaws receiving
150 000 units of PAM

Description of population

There are only 43 patients followed who received the schedule employ-
ing 150 000 units of PAM. The age and sex distribution is given below:

Age-group Male Female Total
(years) number

0-4 8 1 9 20.9
5-9 5 4 9 20.9
10-14 1 1 1 12 27.9
15-19 4 3 7 16.3
20-29 1 0 1 2.3
30 and
over 3 2 5 11.7

Total 32 11 43 100.0

Since the numbers are so small, the differences in the age and sex dis-
tribution of this group of cases and of those receiving 600000 units or
300 000 units are probably of no significance. In any case, the implications,
if existent, are not clear.

This group also received treatment following 6 June 1951 and received
the satisfactory preparation of PAM. No attempt is made to break down
the data by age or sex ar according to the presence or absence of a lapse of
8 or more months during the first post-treatment year.

Results of treatment

Table XIII presents the results of treatment of patients with darkfield-
positive secondary yaws with 150 000 units of PAM. Because of the rather
small number involved, it is impossible to place great confidence in these
results. The rates are consistent with those obtained with the larger dosage
schedules employing a satisfactory penicillin preparation. One would be
inclined, however, to mistrust the results obtained with this schedule on
the basis of the data available. The rate of achievement of seronegativity
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TABLE Xil. RESULTS OF TREATMENT OF PATIENTS WITH DARKFIELD.POSITIVE
SECONDARY YAWS WITH 150 000 UNITS OF PAM, AS REFLECTED IN RE-TREATMENT

AND SERONEGATIVITY RATES

Number of Cumulative Serological status of patients with positiveObseervto Cumulative pre-treatment serological tests for syphilisObservation
observed Cases per-

(months) for this re-treated of patients seropositive seronegative
period re-treated
or later number % number %

0-2 43 0 0.0 39 100.0 0 0.0

3-5 41 0 0.0 37 97.4 1 2.6

6-8 39 0 0.0 33 91.7 3 8.3

9-11 38 2 5.3 28 82.4 6 17.6

12-14 35 0 5.3 26 78.6 7 21.2

15-17 32 0 5.3 23 76.7 7 23.3

18-20 29 0 5.3 17 60.7 11 39.3

21-23 3 0 5.3 1 33.3 2 66.7

appears to be about the same as that obtained among secondary cases with
the schedules utilizing 600 000 or 300 000 units of PAM.

Discussion of Serological Results

The achievement of seronegativity following adequate treatment by
patients with primary and secondary yaws is generally accepted to be less
usual than among patients with primary and secondary syphilis. For
example, Rein et al.8 report the achievement of seronegativity by cases of
primary and secondary yaws 12 months following treatment in 6.4%,
11.0%, and 25.1% of patients given three different dosage schedules.
These results may be compared with a seronegativity rate at 12-14 months
of observation of 16.0% among the group of patients with secondary yaws
receiving 600 000 units of PAM and 63.4% of the patients with primary
yaws on the same treatment schedule in our study. Various factors influ-
encing the time required to attain seronegativity have been suggested by
Rein et al. and by others. These include:

(1) the treatment schedule employed;
(2) individual variation in response to treatment;
(3) the serological titre at the time of treatment;
(4) the serological technique employed; and
(5) the stage or duration of the disease at the time of treatment.
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Most of the above factors may be eliminated from any detailed
discussion. It is obvious that even with " satisfactory " treatment schedules
the serological response to treatment of patients with primary and secondary
yaws is much slower and less marked than that of patients with primary
and secondary syphilis. Among patients receiving inadequate therapy,
the dosage may be a critical factor; however, this is not a point at issue in
this discussion.

There may well be individual variation in response to therapy, and
certainly it is true that, all else being equal, the higher the titre the slower
the serological reversal to negativity. In comparing groups of any size,
however, these factors tend to balance out.

As regards the serological technique used, it is clear that the more
sensitive the test employed, the slower the achievement of seronegativity of
any group of patients studied.

Despite these differences, which are of importance when comparing
studies, it is uniformly noted that patients with primary and secondary
yaws respond serologically more slowly than syphilis cases in comparable
stages.

The stage and duration of the disease would seem to be the critical
factors. Yaws is a disease quite different from syphilis in certain respects.
Of particular pertinence to this discussion is the fact that yaws runs a
chronic, relapsing course with infectious lesions recurrently present over a
period of years, as opposed to weeks or months as in the case of syphilis.
Hence, when a patient presents himself with infectious lesions and is classified
as secondary yaws, he may, in fact, have had lesions for several years,
receiving antigenic stimuli throughout the period. Similar differences
between syphilis and yaws are evident in the primary stage, since the chancre
of syphilis is ordinarily of only a few weeks' duration, while the initial
lesion of yaws ordinarily persists for several months.

This study lends credence to the hypothesis that the duration of the
disease is responsible for the poor serological results in yaws. First, if it is
a question of the duration of infection, and hence of the time available for
the establishment of an immune state as evidenced by the presence of
reagin, primary cases, as in syphilis, should yield better serological results
than should secondary cases. Reference to Tables IV and XI will indicate
the markedly superior results among the primary cases. Among this group,
seronegativity was achieved by 22.7% during the first six months; by
48.8% during the first year; by 65.0% during the first 18 months; and by
72.7% during the first two years. Comparable figures for the secondary
cases are: 2.0%, 7.3 %, 22.8 %, and 28.0%.

Similarly, patients in older age-groups should have less successful
serological results than younger patients, since they will tend to have had
their infections for a longer period of time. A comparison of the sero-
negativity rates by the end of 6, 12, 18, and 24 months for each of the
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TABLE XIV. COMPARISON OF THE SERONEGATIVITY RATE ACHIEVED AT
VARIOUS TIME PERIODS BY PATIENTS WITH DARKFIELD-POSITIVE SECONDARY

YAWS TREATED WITH 600000 UNITS OF PAM, BY AGE-GROUP

Percentage of patients achieving seronegativity following
Age-group treatment during the first:

(years)
6 months 12 months 18 months 24 months

0-4 1.9 3.9 24.5 39.1

5-9 1.1 8.0 26.9 31.7

10-14 2.2 5.9 20.1 25.0

15-19 2.6 6.8 12.3 23.0

20-29 4.6 16.4 27.6 26.0

30 and over 1.3 5.1 25.0 26.9

All ages 2.0 7.3 22.8 28.0

age-groups studied among patients with darkfield-positive secondary yaws
treated with 600 000 units of PAM constitutes Table XIV. These figures
are abstracted from Annexes 3-8.

Certainly, these results are not dramatic in showing serological ad-
vantage in the younger age-groups during the first 18 months of treatment.
It will be remembered, however, that the re-treatment rates appear to be
consistently higher in the children aged 0-14 years. This difference, if real,
can be explained as a reflection of the higher rate of exposure to yaws
among individuals in this age-group. This higher re-treatment rate would
also tend to obstruct better serological results in this age-group, particularly
during the first 18 months of treatment, during which time the bulk of the
patients were re-treated. Despite this, there is a clear difference in the
serological outcome among those patients under 10 years of age observed
at the end of the second post-treatment year, as opposed to those patients
10 years of age and over. This is in keeping with the hypothesis that younger
patients will achieve better serological results because of a less well estab-
lished immunity.

While data are not presented in detail in this paper, an analysis has been
performed to indicate the rate at which serological improvement occurs,
as measured by a fall in titre of at least two dilutions. Considering the
darkfield-positive secondary cases with positive pre-treatment serological
tests, 42.2% improved during the first six months, 64.9% during the first
12 months, 94.3% during the first 18 months, and 98.3% during the first
24 months. This indicates that treatment is effective in reducing the titre
of such patients, even though complete reversal to seronegativity is not
accomplished by the end of the second year in over two-thirds of these
patients (Table IV).
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This experience clearly demonstrates that, for the re-treatment of yaws
patients on the basis of serological results, it is necessary to establish
criteria different from those which have been established for syphilis patients.
It would appear that, in secondary yaws as in syphilis, a rising titre
following treatment is of serious prognostic import; that failure to
show serological improvement is probably an unfavourable sign; and that
failure to achieve seronegativity within two years is the rule rather than the
exception, and is in itself of no significance in determining the need for
re-treatment.

Conclusions

1. A treatment schedule utilizing 600 000 units of PAM in a single
injection is highly satisfactory in the treatment of darkfield-positive primary
or secondary yaws.

2. Schedules employing 300 000 or 150 000 units of PAM in a single
injection give remarkably good results in patients with darkfield-positive
secondary yaws. However, in view of the relatively small numbers of
patients followed, it is not deemed advisable at the present time to recom-
mend the use of such schedules in the management of yaws.

3. In the interests of economy and since the control of infectiousness is
the primary aim of mass campaigns aimed at the eradication of yaws, a
schedule utilizing 600 000 units of PAM in a single injection is the treatment
method of choice in such campaigns.

4. It is imperative that preparations of PAM meeting the standards
laid down by the WHO Expert Committee on Venereal Infections and
Treponematoses 12 be utilized in the treatment of yaws if the dosage schedule
recommended above is to be adopted.

5. The serological results in patients with primary and secondary yaws
receiving adequate therapy with PAM are less good than in patients in the
same stages of syphilis, owing primarily to the longer duration of antibody
stimulation by T. pertenue.

6. It is essential that, for re-treatment on the basis of serological results
following penicillin therapy, different criteria be established for patients
with primary and secondary yaws from those ordinarily adopted in the
management of syphilis.

7. Such criteria should probably base the need for re-treatment either on
a confirmed rise in serological titre at one month or later following treat-
ment or on maintenance of the original titre during the first six months
following treatment. Patients with falling titres over a period of months or
years or with titres which level off at a substantially lower dilution, after an
initial fall, should not be re-treated on the basis of serological results.
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Annex 1
RESULTS OF TREATMENT OF MALE PATIENTS WITH DARKFIELD-
POSITIVE SECONDARY YAWS, UTILIZING 600000 UNITS OF PAM,
AS REFLECTED IN RE-TREATMENT AND SERONEGATIVITY RATES

Serological status of patients with positive
pre-treatment serological tests for syphilis

seropositive seronegative

number % number %

491

435

415

398

355

320

296

259

129

29

99.8

98.0

95.6

92.8

84.3

79.0

75.3

71.9

65.2

60.4

9

19

31

66

85

97

101

69

19

0.2

2.0

4.4

7.2

15.7

21.0

24.7

28.1

34.8

39.6

Annex 2
RESULTS OF TREATMENT OF FEMALE PATIENTS WITH DARKFIELD-
POSITIVE SECONDARY YAWS, UTILIZING 600000 UNITS OF PAM,
AS REFLECTED IN RE-TREATMENT AND SERONEGATIVITY RATES

Number of Cumlt Serological status of patients with positive
Patients Cumulative pre-treatment serological tests for syphilis~~~~Observation patients per-periond observed Cases cent

(months) for this re-treated of patients seropositive seronegative
period re-treated
or later number % number %

.~~~I

0-2

3-5

6-8

9-11

12-14

15-17

18-20

21 -23

24-26

27 and over

293

275

271

269

264

256

248

221

128

24

0

0

1
0

4

1

0

0.0

0.0

0.4

0.4

0.7

2.3

2.7

2.7

3.5

3.5

255

233

220

215

190

161

156

139

75

16

99.6

97.9

94.4

92.7

83.3

73.8

72.9

72.0

66.4

76.2

5

13

16

38

57

58

54

38

5

0.4

2.1

5.6

7.3

16.7

26.2

27.1

28.0

33.6

23.8

1080

Observation
period

(months)

0-2

3-5

6-8

9-11

12-14

15-17

18-20

21-23

24-26

27 and over

Number of
patients
observed
for this
period
or later

533

485

474

472

462

448

430

394

213

54

Cases
re-treated

0

0

3

2

4

1

2

0

Cumulative
per-

centage
of patients
re-treated

0.0

0.2

0.2

0.8

1.3

2.2

2.4

2.9

2.9

4.8
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Annex 3
RESULTS OF TREATMENT OF PATIENTS AGED 0-4 YEARS WITH

DARKFIELD-POSITIVE SECONDARY YAWS, UTILIZING 600000 UNITS OF PAM,
AS REFLECTED IN RE-TREATMENT AND SERONEGATIVITY RATES

Number of Serological status of patients with positive
4Observation patients Casesiper- pre-treatment serological tests for syphilis

period observed Cases centage
(months) for this re-treated of patients seropositive seronegative

period re-treated
or later number % number %

0-2

3-5

6-8

9-11

12-14

15-17

18-20

21-23

24-26

27 and over

123

120

119

118

117

112

107

98

60

16

0

0

1
0

2

1
0

0

0

0.0

0.0

0.8

0.8

2.5

3.4

3.4

3.4

5.0

5.0

56

52

50

49

41

37

34

28

19

5

100.0

98.1

98.0

96.1

80.4

75.5

69.4

60.9

61.3

55.6

0

1

2

10

12

15

18

12

4

0.0

1.9

2.0

3.9

19.6

24.5

30.6

39.1

38.7

44.4

Annex 4
RESULTS OF TREATMENT OF PATIENTS AGED 5-9 YEARS WITH

DARKFIELD-POSITIVE SECONDARY YAWS, UTILIZING 600000 UNITS OF PAM,
AS REFLECTED IN RE-TREATMENT AND SERONEGATIVITY RATES

Number of Cumulative

Observation patients per-
period observed Cases centage

(months) for this re-treated of patients
period re-treated

or later

0-2 191 0 0.0

3-5 185 1 0.5

6-8 183 0 0.5

9-11 183 1 1.1

12-14

15-1l

18-20

21-23

24-26

27 and over

178

169

161

151

93

18

4

0

0

0

1.6

4.0

4.6

4.6

4.6

4.6

Serological status of
Serological status ofI
pre-treatment serolog

seropositive

number %

182

176

170

162

142

117

111

99

59

10

98.9

98.9

96.6

92.0

83.0

73.1

72.1

68.3

63.4

55.6

patients with positivelical tests for syphilis

seronegative

number 0%

2 1.1

2 1.1

6 3.4

14 8.0

29

43

43

46

34

8

17.0

26.9

27.9

31.7

36.6

44.4

16



1082 J. C. HUME & G. FACIO

Annex 5

RESULTS OF TREATMENT OF PATIENTS AGED 10-14 YEARS WITH
DARKFIELD-POSITIVE SECONDARY YAWS, UTILIZING 600000 UNITS OF PAM,

AS REFLECTED IN RE-TREATMENT AND SERONEGATIVITY RATES

Observation
period

(months)

0-2

3-5.

6-8

9-11

12-14

15-17

18-20

21-23

24-26

27 and over

Number of
patients
observed
for this
period
or later

257

233

228

226

219

214

208

187

87

18

Cases
re-treated

0

0

0

2

0

2

0

2

0

1

Cumulative
per-

centage
of patients
re-treated

0.0

0.0

0.0

0.9

0.9

1.8

1.8

2.9

2.9

8.3

Serological status of patients with positive
pre-treatment serological tests for syphilis

seropositive seronegative

number

254

225

219

208

192

167

161

138

54

12

100.0

97.8

97.3

94.1

88.9

79.9

78.5

75.0

62.1

70.6

number

0

5

6

13

24

42

44

46

33

5

0/

0.0

2.2

2.7

5.9

11.1

20.1

21.5

25.0

37.9

29.4

Annex 6
RESULTS OF TREATMENT OF PATIENTS AGED 15-19 YEARS WITH

DARKFIELD-POSITIVE SECONDARY YAWS, UTILIZING 600000 UNITS OF PAM,
AS REFLECTED IN RE-TREATMENT AND SERONEGATIVITY RATES

Number of Serological status of patients with positivepatiernof Cumulative pre-treatment serological tests for syphilis
Observation patients Cases per-

period for this re-treated of patients seropositive seronegative
period re-treated
or later number % number

0-2 87 0 0.0 87 100.0 0 0.0

3-5 76 0 0.0 74 97.4 2 2.6

6-8 74 0 0.0 70 94.6 4 5.4

9-11 74 0 0.0 69 93.2 5 6.8

12-14 74 0 0.0 64 86.5 10 13.5

15-17 73 0 0.0 64 87.7 9 12.3

18-20 71 0 0.0 58 81.7 13 18.3

21-23 61 0 0.0 47 77.0 14 23.0

24-26 45 0 0.0 35 77.8 10 22.2

27 and over 17 0 0.0 11 64.7 6 35.3

I

0/
,o



TREATMENT OF YAWS WITH PAM 1083

Annex 7
RESULTS OF TREATMENT OF PATIENTS AGED 20-29 YEARS WITH

DARKFIELD-POSITIVE SECONDARY YAWS, UTILIZING 600000 UNITS OF PAM,
AS REFLECTED IN RE-TREATMENT AND SERONEGATIVITY RATES

Number of Cumulative Serological status of patients with positiveObseervto Cumulative pre-treatment serological tests for syphilis
Observation observed CaIses per-

period
for this Cre-teated centage seropositive seronegative

(m onths) of patients
period re-treated
or later number % number %

.~~ ~ ~ ~ ~
~~0.

.

78

66

62

61

59

59

56

50

23

3

0

0

0

0

0

0

0

0

0

0.0

0.0

0.0

0.0

0.0

1.7

1.7

1.7

1.7

1.7

78

63

54

51

46

42

40

37

16

2

100.0

95.4

87.1

83.6

78.0

72.4

71.4

74.0

69.6

66.7

0.0

4.6

12.9

16.4

22.0

27.6

28.6

26.0

30.4

33.3
-~ ~ ~ ~ 67 1 3.

Annex 8
RESULTS OF TREATMENT OF PATIENTS AGED 30 YEARS AND OVER

WITH DARKFIELD-POSITIVE SECONDARY YAWS, UTILIZING 600 000 UNITS OF PAM,
AS REFLECTED IN RE-TREATMENT AND SERONEGATIVITY RATES

Serological status of patients with positiveNumber of Cumulative pre-treatment serological tests for syphilis
Observation patients Cse per-

(months) for this re-treated of patients seropositive seronegative(months) period re-ptreated
or later re-treated number % number %

0-2 90 0 0 89 100.0 0 0.0

3-5 80 0 0 78 98.7 1 1.3

6-8 79 0 0 73 93.6 5 6.4

9-11 79 0 0 74 94.9 4 5.1

12-14 79 0 0 63 80.8 15 19.2

15-17 77 0 0 57 75.0 19 25.0

18-20 75 1 1.3 53 72.6 20 27.4

21-23 68 0 1.3 49 73.1 18 26.9

24-26 33 0 1.3 21 65.6 11 34.4

27 and over 6 0 1.3 5 100.0 0 0.0

0-2

3-5

6-8

9-11

12-14

15-17

18-20

21-23

24-26

27 and over

0

3

8

10

13

16

16

13

7

1
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Annex 9

RESULTS OF TREATMENT WITH 600000 UNITS OF PAM OF PATIENTS WITH
DARKFIELD-POSITIVE SECONDARY YAW SWHO WERE FOLLOWED

FOR A MINIMUM OF 12 MONTHS AND WHO LAPSED FROM OBSERVATION
FOR 8 OR MORE MONTHS DURING THE FIRST POST-TREATMENT YEAR

Number of
Observation patients

period observed
(months) for this

period
or later

! w~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
12-14

15-17

18-20

21-23

24-26

27 and over

444

426

411

369

189

38

Serological status of patients with pcsitive
Cumulative pre-treatment serological tests for syphilis

Css per-

re-treated of patients seropositive seronegative
re-treated

number number %

3 0.7 317

3 1.4 275

1 1.6 257

0 1.6 222

1 2.1 103

l 4.7 20

,

83.9

76.2

73.2

70.0

63.2

62.5

61

86

94

95

60

12

16.1

23.8

26.8

30.0

36.8

37.5

Annex 10

RESULTS OF TREATMENT WITH 600000 UNITS OF PAM OF PATIENTS WITH
DARKFIELD-POSITIVE SECONDARY YAWS WHO WERE FOLLOWED FOR A
MINIMUM OF 12 MONTHS AND WHO DID NOT LAPSE FROM OBSERVATION
FOR 8 OR MORE MONTHS DURING THE FIRST POST-TREATMENT YEAR

Number of Cumulative
Serological status of patients with positive

Observation patients per-

pre-treatment serological tests for syphilis
period observed Cases centage

(months) for this re-treated of patients seropositive seronegative
period re-treated
or later number % numbere

12-14

15-17

18-20

21-23

24-26

27 and over

282 0 0.0 228 84.1 43

278 5 1.8 206 78.6 56

267 1 2.2 195 76.2 61

246 2 3.0 176 74.6 60

152 0 3.0 101 68.2 47

40 0 3.0 25 67.6 12

15.9

21.4

23.8

25.4

31.8

32.4
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R1tSUMIt

Le Ministere de la Sant6 de la R6publique de Haiti, avec la collaboration de 1'OMS, du
Bureau sanitaire panamericain et du FISE, a entrepris depuis 1950 une campagne d'era-
dication du pian. Les auteurs analysent les resultats de traitements effectues au dispen-
saire de Bainet sur 1049 malades, positifs a l'examen sur fond noir, ayant regu en injection
unique de la penicilline procaine avec 2% de monost6arate d'aluminium (PAM). Une
serie particuliere est analys'e en detail. II s'agit de 826 malades atteints de pian secondaire
et traites par 600 000 unites de PAM. L'influence du sexe et de I'age sur le resultat du
traitement, celle du temps durant lequel les sujets n'ont pas et6 soumis ah un nouvel
examen, les consequences de l'utilisation d'une preparation de PAM de qualit6 insuffi-
sante sont envisagees.

L'injection unique de 600 000 unites de PAM s'est montree tres efficace dans les cas
de lesions primaires et secondaires. La posologie utilisant 300 000 ou 150 000 unites en
injection unique a donne des resultats excellents chez les malades atteints de pian secon-
daire. Toutefois, le nombre de sujets traites avec ces doses etant tres faible, il est pr6mature
de recommander cette posologie. L'injection unique de 600 000 unites de PAM repr6sente
la meilleure posologie dans ces campagnes, a condition que la qualite du PAM satisfasse
aux normes fixees par le Comite d'experts des Maladies veneriennes et des Treponematoses.

Les resultats serologiques observes a la suite du traitement des 1lsions primaires et
secondaires ne sont pas aussi nets que ceux que l'on obtient chez des sujets syphilitiques
ayant des l6sions du meme degre. Le retour a la seronegativite est lent et difficile. II n'est
souvent pas achev6 deux ans apres le traitement. La persistance des lesions, leur plus lente
evolution, la stimulation prolongee de l'organisme par T. pertenue peut expliquer ce fait.
Si l'on veut fonder l'indication du re-traitement sur les donn6es serologiques, il faudra
fixer d'autres crit&res que ceux qui sont adoptes pour la syphilis. Les auteurs en suggerent
quelques-uns.

REFERENCES

1. Arnold, R. C. et al. (1952) Publ. Hlth Rep. (Wash.), 67, 78
2. Cunha, A. M. da et al. (1944) Mem. Inst. Osw. Cruz., 40, 195
3. Cutler, J. C., Olansky, S. & Price, E. V. (1955) Arch. Derm., 71, 239
4. Iskrant, A. P., Bowman, R. W. & Donohue, J. F. (1948) Publ. Hlth Rep. (Wash.),

63, 965
5. Levitan, S. et al. (1953) The treatment of infectious yaws with one injection of peni-

cillin. In: First International Symposium on Yaws Control, Geneva, p. 55 (World
Health Organization: Monograph Series, No. 15)

6. Lofgren, R. C. (1944) Nav. med. Bull. (Wash.), 43, 1025
7. Petrus, E. et al. (1953) La campagne antipianique en Haiti. In: First International

Symposium on Yaws Control, Geneva, p. 261 (World Health Organization:
Monograph Series, No. 15)

8. Rein, C. R. et al. (1948) Arch. Derm. Syph. (Chicago), 57, 942
9. Rider, R. V. & Merrell, M. (1951) A review of the Nationwide Study of Penicillin

in Early Syphilis, Baltimore, Md.
10. Velarde, T. J. & Petrus, E. Cinco auos de campafia contra el pian en Haiti (in pre-

paration)
11. Whitehill, R. C. & Austrian, R. (1944) Bull. Johns Hopk. Hosp., 75, 232
12. World Health Organization, Expert Committee on Venereal Infections and Trepo-

nematoses (1953) Wld Hlth Org. techn. Rep. Ser., 63


