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SYNOPSIS

In 1945, the US Public Health Service and co-operating treat-
ment centres began a study of the results of penicillin therapy in
a group of syphilis patients selected for intensive post-treatment
observation. One objective was to test the hypothesis that patients
lapsing from follow-up have the same experience as those remaining
under observation, and evidence is presented which indicates that
this is the case. The major objective was to evaluate the long-term
results of penicillin in early syphilis. At the sixth year following
penicillin treatment, satisfactory results were recorded for 98%-
99% of the patients with primary and secondary syphilis (including
those re-treated). There is no evidence that the cure of syphilis is
enhanced by the addition of arsenic and bismuth. Seronegativity
rates at the sixth post-treatment year were 81.0% for patients given
combined penicillin-arsenic-bismuth therapy, and 80.7% for those
treated with penicillin alone, while re-treatment rates were 17.4% and
16.3 %, respectively. When cases treated with " adequate " dosage
of arsenic and bismuth are analysed by the same statistical method
as that employed in evaluating penicillin, the superiority of penicillin
is clearly evident. A minimum of 4,800,000 units of penicillin is
recommended for the treatment of early infectious syphilis.
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Before discussing studies conducted in the United States of America
to evaluate the treatment of syphilis with penicillin, it seems appropriate
to review a few of the steps by which we have arrived at our present know-
ledge of the disease and its treatment.

Soon after the first Salvarsan had been made available for clinical
use, it became evident that a single injection of the substance, or the use
of it in small amounts, was not sufficient to cure syphilis. Every venereo-
logist who worked with Salvarsan developed methods of utilization which
he found satisfactory. Yet, no workable definition of adequate therapy
was developed, partly because the problems involved in the long-term
study of a disease of the chronicity and complexity of syphilis are so great,
and partly because the individual experience of most men was relatively
limited. These difficulties, and the seriousness of syphilis as a health
problem, were recognized by the Health Organisation of the League of
Nations. Thus it was that the League undertook a retrospective study of
the results of syphilis treatment by the various techniques then employed.
The importance of the League's work in this sphere of public health is
attested by the considerable use made of its study of syphilis treatment,
both in private medical practice and in public-health programmes. In the
USA, as an outgrowth of this study, members of the Cooperative Clinical
Group 1 began to analyse in detail the treatment of syphilis in American
clinics. The Group's findings were widely used as a guide to treatment
in the USA.

The drawbacks of such retrospective studies, involving review of
records from various clinics, are well known. Diagnostic criteria and
quality of records differ from place to place; serological tests used in
different clinics are varied; and antigen components and test procedure
have changed from time to time. The multiplicity of schedules employed
in treatment makes difficult or impossible the accumulation of large groups
of patients with the same stage of disease, treated in exactly the same
manner. Finally, irregularity of observation and rather high rates of loss
from observation add materially to the difficulty of assessing results of
treatment. In spite of these shortcomings, however, valuable information
has been gained from retrospective studies, both in co-operative evaluations
and in studies of patients from individual or single clinic practice.

The techniques developed to evaluate arsenotherapy were quickly
adapted. and modified as necessary for evaluation of penicillin. These
techniques were evolved through joint international activities as well as
by individual leaders throughout the world. The rapidity with which the
necessary knowledge was assembled is in itself a tribute to the quality of
the basic work done in the days of arsenotherapy.
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THE " BLUE STAR " STUDY: PLAN AND OBJECTIVES
Outline of Plan

It will be recalled that penicillin's effect upon the course of early syphilis
in the rabbit and in man was originally reported during the second World
War. Under the pressures of those days, with their urgent need to handle
syphilis cases expeditiously, penicillin's use in syphilis became widespread
before extensive scientific evaluations of its long-term results could be
completed. In the USA, some of the men and women who had been most
intimately associated with the League of Nations and the Cooperative
Clinical Group studies were leaders in venereology, in private practice and
in the great teaching and research clinics, as well as in the US Public Health
Service. These leaders knew syphilis; they also knew the defects of retro-
spective studies and the numerous problems inherent in evaluating the
long-term results of any system of syphilotherapy. It was these men and
women who took the lead in working out the techniques which, it was
hoped, would enable us to acquire rapidly the urgently needed knowledge
of the value of penicillin in syphilis, and to build a body of reliable data
on the antibiotic as we proceeded with its use.

In 1945, as one phase of the effort to evaluate penicillin therapy concur-
rently with its widespread use in programmes of venereal-disease control,
the Division of Venereal Disease of the US Public Health Service set up
a programme to study the long-term results of therapy in a group of special
patients, called " Blue Star " patients. The plan contemplated a relatively
small number of patients who would remain available for careful study
and whose post-treatment experience would serve as an indicator of what
generally might be expected from penicillin therapy. It was thought that
such a study, planned in advance, would be free of many of the drawbacks
of the retrospective type of analysis from which, in the past, we had gained
the bulk of our knowledge of the treatment of syphilis.

The details of the Blue Star Study's operation have been described
elsewhere 2 but may be summarized as follows. Certain patients under
treatment for primary and secondary syphilis (and a few with other stages
of syphilis) were selected for inclusion in the programme. As a basis
for selection, patients were studied for characteristics (such as stability,
personality, permanence of residence, and proximity to examination
centres) suggesting that medical observation could be maintained for at
least five years and, preferably, for the patient's lifetime.

Specially qualified follow-up workers, all laymen, were assigned to 11
co-operating treatment centres, to assist in selecting patients and in bringing
them for medical and serological examination at predetermined time intervals.

Medical criteria for diagnosis, follow-up examination, and re-treatment
were established to assure nationwide uniformity in the management of
study patients.
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Serological techniques, including antigen composition, were agreed
upon in advance and have been held constant. A serologist visited the
Blue Star laboratories to help in standardization.

Statistical skills were brought in to assist in the design of the study.
These skills have been utilized, along with medical, nursing, and follow-up
services, in assessing the progress of patients, individually and as a group,
and in making decisions regarding changes in the conduct of the study.

The principal objectives of this programme are to find the answers to
two questions:

1. Do patients lost from observation after treatment for syphilis have
the same experience as those who remain under observation ?

2. Is penicillin alone, or in combination with other agents, able to cure
primary, secondary, and latent syphilis, thus preventing the development
of late complications of the disease ?

The First Objective: Determination of Outcome for Patients Lapsing
from Observation

Before describing our findings as to the experience of patients who
are lost from post-treatment observation, it may be of interest to set forth
the results of the concentrated case-holding efforts employed in the Blue
Star Study.

Of the 1,570 patients selected for inclusion, 1,336 (85.1 %) are still
under observation. Although 234 patients are considered lost at this time,
only 58 of this number are what might be termed " permanent losses ".
These consist of 27 cases closed through death and 31 cases closed for such
reasons as error in re-treatment and administration of large amounts of
penicillin for conditions other than syphilis. The remaining 176 patients
in this group are lost to the extent that the last two scheduled observations
have not been performed. Most of these are patients who have moved to
areas not covered by Blue Star investigators, and attempts to have them
located and examined by local agencies have so far been unsuccessful.

For the 1,570 selected patients, 33,441 examinations have been scheduled,
and 29,884 (89.4%) have been performed. This represents an average of
19 examinations performed per patient.

The question of what happens to patients who lapse from observation
after treatment for syphilis has far-reaching implications both for the
field of syphilotherapy and for the realm of chronic-disease therapy generally.
There had been no clear-cut answer to this question. According to one view,
treatment failures in the observed group would be biased upward. It was
reasoned in support of this view that patients in whom treatment failed
would return for additional medical care, while patients not relapsing
would consider themselves cured and consequently seek no further medical
attention. According to another view, patients in whom treatment has
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failed lose confidence in the treating physician or clinic and go elsewhere
for subsequent care, thus inviting bias toward successful treatment in the
data of the original treatment source.

Whatever the merits of these opposing contentions, evaluations of
penicillin therapy have been based upon the hypothesis that experience in
the group observed and the group lost from observation was identical.

Our findings to date, and our conclusion as to the validity of this hypo-
thesis, may be summarized as follows:

1. In comparing results of treatment in patients who had intensive
follow-up with results in the same group with the routine follow-up which
would have occurred without the concentrated follow-up effort, no differ-
ences were obtained.

2. In a comparison of patients followed intensively with a different
group followed by routine methods, results of therapy by the same peni-
cillin schedules were almost identical.

3. In the intensively followed group of patients, post-treatment obser-
vation was about 90% complete; in the routinely followed groups, 42-64%
complete.

4. It was concluded that patients lapsing from observation had the
same experience as those who remained under observation.

The Second Objective: Results of Therapy

While the opportunity to study the problem of lapses from observation
was welcomed and has contributed significant information, the major
objective of the Blue Star programme was to study the antisyphilitic
properties of penicillin. Presented below are results obtained with penicillin
alone and in conjunction with arsenoxide and bismuth, at the sixth post-
treatment year. Also presented are results of arsenical treatment compared
with those obtained with penicillin.

Response to treatment is measured by the percentage of patients attaining
seronegativity and by the cumulative percentage of patients re-treated for
reinfection, infectious or serological relapse of the blood or spinal fluid, or
seroresistance (64 units or more after one year's observation).

At the time of selection, 1,373 of the 1,570 Blue Star patients, or 87.5%,
had previously-untreated darkfield-positive syphilis. Of these patients,
402 had primary, and 971 secondary, syphilis. Results of penicillin therapy
over a six-year observation period are shown in table I and fig. 1.
Eighty-one patients with primary syphilis and 135 with secondary syphilis
were observed for the full six-year period. Cumulative re-treatment rates
at this time are 12.3 % for primary syphilis and 16.7% for secondary
syphilis; seronegativity rates for the two stages, respectively, are 87.8%
and 81.0% at the sixth year.
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FIG. 1. RESULTS OF PENICILLIN THERAPY IN PRIMARY
AND SECONDARY SYPHILIS
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Reversal to seronegativity was fairly rapid even in the secondary stage,
with 59% of the secondary cases showing negative reactions to the Kahn
test 6 months after treatment and 75 % 12 months after treatment.

In both primary and secondary syphilis, more than two-thirds of the
patients requiring further treatment were re-treated during the first year of
observation, and more than 90% during the first two years.
A total of 46 patients with primary syphilis and 150 with secondary

syphilis were re-treated during the six-year period. Of those re-treated,
reinfection was the basis for re-treatment in 63% of the patients with
primary syphilis and in 30% of those with secondary syphilis. Serological
failures were more frequent in patients with secondary syphilis-37.3%
as compared with 13.0% in patients with primary syphilis. It is quite
possible that some of these were asymptomatic reinfections. Infectious
relapses accounted for 21.7% of re-treatment in primary and 30.0% in
secondary syphilis. Only 1 patient with primary and 4 patients with
secondary syphilis were re-treated for spinal fluid relapse.

Penicillin alone compared with penicillin-arsenoxide-bismuth

The foregoing discussion has dealt with the results observed in all pri-
mary- and secondary-syphilis patients included in the Blue Star Study.
The group having secondary syphilis includes 679 treated with penicillin only
and 292 treated with a combination of penicillin, arsenoxide, and bismuth.
In general, this adjuvant therapy consisted of five injections of 1 mg per
kilogram of body-weight (maximum total, 300 mg) of arsenoxide and
three injections of 200 mg (total 600 mg) of bismuth administered on
alternate days concurrently with the penicillin therapy. In the group
receiving penicillin only, the total penicillin dosage ranged from 1,500,000
to 4,800,000 units, with an average of 3,200,000 units per patient; in the
combination schedules, the penicillin dosage ranged from 1,200,000 to
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PENICILLIN THERAPY IN EARLY SYPHILIS

4,800,000 units, with an average of 2,800,000 units per patient. Results
obtained with and without conjunctive therapy are presented in table II
and fig. 2.

The combination schedule appeared to have a slight advantage over
penicillin alone in rapidity of reversal of the Kahn test to negative. The
actual differences in seronegativity rates varied from 4.5% to 7.9% between
the third and eighth months of observation. This difference in rates,
however, had narrowed to 1.6% at the twelfth month, and throughout the

FIG. 2. PENICILLIN ALONE COMPARED WITH PENICILLIN + ARSENOXIDE
AND BISMUTH IN THE TREATMENT OF SECONDARY SYPHILIS
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remainder of the six years of observation the differences at any period were
2% or less. At six years, 80.7% of the patients treated with penicillin alone
were serologically negative as compared with 81.0% in patients receiving
combined therapy.

Even less difference is observed in the re-treatment rates in the two
groups. During the first year, re-treatment rates following combined
therapy were from 0.0% to 1.5% lower than the rates following penicillin
alone, but from the twelfth month throughout the remainder of the six
years of observation they were from 0.5% to 2.3% higher. At the sixth
year, re-treatment rates were 16.3% for penicillin alone and 17.4% for
combined therapy.
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FIG. 3. RESULTS OF PENICILLIN THERAPY AMONG BLUE STAR PATIENTS *
WITH PRIMARY OR SECONDARY SYPHILIS
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In this study of experience of the Division of Venereal Disease some
pertinent observations were made relative to the dangers to the patient
inherent in treatment. Using penicillin alone, the rate of reaction was
3.1 per 1,000, and of the 578 patients with reactions out of the 186,677
patients who were treated during July 1946 to July 1950, 2 died. On the
other hand, in this period, the rate of reaction in combined penicillin-
arsenoxide therapy was 12.5 per 1,000 in the group of 156,294 cases treated.
Eighteen of these patients died.

Initial results with penicillin compared with ultimate results

The statistical method employed by the Division of Venereal Disease
for calculating re-treatment and seronegativity rates evaluates the initial
course of treatment only. This method is excellent for comparisons between
schedules, stages of syphilis, etc. It is felt, however, that when we speak
of re-treatment rates at the sixth post-treatment year of 12.3 % in primary
syphilis and 16.7% in secondary syphilis, an injustice is beingdone to penicillin.

Blue Star patients with primary and secondary syphilis treated in 1946
and 1947 have been re-evaluated to compare results following the initial
course of treatment with the ultimate results following all penicillin therapy
(see tables III, IV, and fig. 3. By the sixth year following the initial course
of treatment, 12.4% of the patients with primary syphilis had been re-
treated and 87.6% were seronegative. However, the majority of the
patients who were re-treated reverted to seronegativity, and the ultimate
result at the sixth year was a seronegativity rate of 96.5 %.

In patients treated for secondary syphilis the cumulative re-treatment
rate at the sixth year following the initial course of treatment was 18.4%
and the seronegativity rate was 79.2 %. The ultimate result among these
patients was a seronegativity rate of 94.2%.
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TABLEjIV. SEROLOGICAL RESULTS FIVE AND SIX YEARS AFTER TREATMENT

Fifth year examination Sixth year examination

primary secondary tota primary secondary total
Kahn units syphilis syphilis syphilis syphilis

num- % num- num- % num- num- % num- %berber % b % r % ber ber ber

Negative 164 97.6 299 94.0 463 95.3 83 96.5 131 94.2 214 95.1
1 or 2 1 0.6 7 2.2 8 1.6 1 1.2 3 2.2 4 1.8
3 or 4 1 0.6 2 0.6 3 0.6 1 1.2 2 1.4 3 1.3

8 - 0.0 7 2.2 7 1.4 - 0.0 3 2.2 3 1.3
16 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0

32 or more 2 1.2 3 0.9 5 1.0 1 1.2 - 0.0 1 0.4

Total 168 100.0 318 100.0 486 100.0 86 100.0 139 100.0 225 100.0

If one considers a Kahn titre of 4 units or less as satisfactory, then
99% of the patients with primary syphilis, and 98 % of the patients with
secondary syphilis, were successfully treated with penicillin (see table IV).

"Routine " therapy compared with penicillin
Comparisons between results of present penicillin and routine therapy

(i.e., long-term arsenical and heavy-metal treatment) must be made with
some qualification because of inherent differences in the circumstances.
For example, recent declines in the national incidence of syphilis reduces
the rate of reinfection among our Blue Star patients and so reduces the
calculated failure rate for penicillin therapy. This circumstance favours
penicillin therapy, but the longer treatment period required by routine
therapy also reduces the possibility of reinfection, thus favouring routine
therapy. The net effect of these and other circumstances cannot be deter-
mined but should not therefore be ignored.

In the majority of reports on routine treatment in the literature, results
are based on " final " outcome in patients treated or observed for a minimum
of six months, two years, five years, etc., regardless of the fact that a patient
may have had one or more serological or infectious relapses throughout
the treatment-observation period. In the penicillin series, results are based
on cumulative re-treatment rates, i.e., the percentage of patients considered
"failures " at the time further treatment is indicated.

Presented below are the results of routine treatment in 147 cases of
previously untreated secondary syphilis which have been analysed by the
same statistical technique as that employed in the penicillin evaluations.
Although the same statistical method of analysis is used, there are other
factors which make the comparability of the groups questionable. Quali-
tative serological tests were performed on the routine therapy cases, and
quantitative tests on the penicillin cases. This would tend to favour routine
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therapy, for serological relapses would not be detected unless complete
seronegativity had been achieved, nor could seroresistance (64 units
at the end of one year) be determined.

Since routine therapy was a more or less endless proposition, apparent
serological relapses were not confirmed before further treatment was
instituted. In many instances, therefore, it is impossible to differentiate
true relapses from laboratory errors. For this reason, minimum and
maximum cumulative " failure" rates have been calculated. Questionable
relapses have been excluded in one, and included in the other.

No attempt has been made to analyse the routine cases by " continuous ",
"intermittent ", or " irregular " treatment, or by total amount of treatment
received. Rather, they have been considered in toto as being representative
of routine treatment administered in outpatient clinics. Treatment varied
from as little as 1 injection of arsphenamine to 50 injections of arsphenamine
and 56 injections of bismuth. Since these patients were treated during the
period 1929-40, various arsenicals were employed. Fifty-seven of the 147
patients were treated with neoarsphenamine, 44 with sulfarsphenamine,
7 with Bismarsen, 6 with Mapharsen, and the remaining 33 with various
combinations of these drugs. Bismuth subsalicylate and potassium bismuth
tartrate were the principal bismuth preparations used.

TABLE V. CUMULATIVE RE-TREATMENT RATES FOLLOWING ROUTINE
TREATMENT FOR SECONDARY SYPHILIS

Observation Cases Cumulative percentage failing
period osre(months) observed minimum maximum

1 147 0.0 0.0
2 147 0.7 1.4
3 147 1.4 2.1
4 146 1.4 2.8
5 146 2.1 5.5
6 144 2.8 6.9
7 143 2.8 6.9
8 143 3.5 7.6
9 142 4.2 8.3
10 140 6.3 11.9
11 138 8.5 14.8
12 137 10.0 17.7
15 135 14.4 21.4
18 133 15.2 24.4
21 131 18.3 27.5
24 125 19.9 29.9
30 121 20.7 30.7
36 113 23.3 33.4
48 104 25.2 36.3
60 88 26.3 37.5
72 77 26.3 37.5
84 64 29.4 40.8
96 48 33.6 49.6
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The number of patients observed and the cumulative failure rates for
an observation period of 7-8 years are shown in table V (see page 575).
These rates are compared in fig. 4 with rates for Blue Star patients with
secondary syphilis. Rates for routine treatment are shown by the shaded
area, the upper limits of which represent maximum, and the lower limits
minimum, failure rates for this type of therapy.

During the first nine months of observation, the re-treatment curve
following penicillin therapy follows closely the " maximum" failure curve

FIG. 4. COMPARISON OF "ROUTINE " TREATMENT * WITH PENICILLIN THERAPY
IN SECONDARY SYPHILIS
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for routine therapy. At the twelfth month, the cumulative re-treatment
rate following penicillin therapy falls roughly midway between the minimum
and maximum failure rates for routine treatment. At this point, however,
the penicillin curve levels off and the curves for routine treatment continue
to rise. At the sixth year following treatment, the re-treatment rate for
penicillin therapy is 16.7%; for routine treatment, the minimum and
maximum rates are 26.3% and 37.5%, respectively.

In the Cooperative Clinical Group series of patients 1 treated for early
syphilis, 533 received a minimum of 20 arsenical injections with accompany-
ing heavy metal during the first two years after infection. At two years,
75.6% were serologically and clinically negative and remained in this
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status up to final examination. Another 5.1% were unsatisfactory at
two years, but were serologically and clinically negative on final examination.
This gives a seronegativity rate of 80.7%.

Patients with unsatisfactory results at two years who were given further
treatment of more than ten arsenical injections achieved a seronegativity
rate of 57.5 %. If this rate is applied to all patients with an unsatisfactory
status at two years, 11.6% instead of 5.1 % would have had satisfactory
results at final examination. This, plus the 75.6% with satisfactory results
both at two years and at final examination, gives a seronegativity rate of
87.2%. On this basis it would appear that a success rate estimated at
80 %-87% following routine treatment is generous. Since the duration of
observation in these cases is unknown, the Blue Star seronegativity rates
(ultimate results) for the third through the fifth year are used for comparison.
These rates range from 920% to 95 %.

Both of these comparisons, one with the usual routine clinic treatment,
the other with " adequate " routine treatment during the first two years
after infection, indicate that penicillin is superior to the old arsenical-
heavy-metal schedules.

Recommended Penicillin Treatment

The Public Health Service recommends a minimum of 4,800,000 units
of penicillin for early infectious syphilis. In terms of reversal to sero-
negativity, prevention of infectious and serological relapse, and prevention
of neurosyphilis, this dosage has proved more effective than smaller amounts.
Although a single session of an absorption-delaying penicillin, such as
procaine penicillin and aluminium monostearate, is therapeutically as
effective as schedules of longer duration, it is believed that schedules long
enough for the completion of contact investigations have definite advantages.
Such a schedule, currently in use in the USA, provides for an initial injection
of 2,400,000 units followed at 3- or 4-day intervals by two injections of
1,200,000 units each. The large initial injection is a safeguard for patients
who fail to return for completion of therapy.

RE'SUMI2
En 1945, le US Public Health Service, en collaboration avec des centres de traitement

antisyphilitique, a entrepris une etude sur les resultats a long terme de la p6nicillino-
therapie de la syphilis recente, sur un groupe de patients suivis regulierement pendant
une longue p6riode.

Six ans apres le traitement, des resultats satisfaisants ont ete constates chez 98 %-
99 % des ma,lades atteints naguere de syphilis primaire ou secondaire, y compris les
cas ayant necessit6 un second traitement. Aucun exemple ne permet d'6tayer l'id&e
selon laquelle I'arsenic et le bismuth favoriseraient le traitement par la penicilline. La
proportion de sujets seronegatifs, 'a la fin de la sixieme ann&e apres le traitement, etait
de 81 % chez les malades ayant recu un traitement combine (penicilline, arsenic, bismuth)

6
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et de 80,7 % chez ceux qui avaient re4u la penicilline seule. La proportion de cas neces-
sitant un second traitement etait de 17,4 % dans le premier groupe et de 16,3 % dans le
deuxieme. L'analyse statistique des resultats obtenus par le traitement combine d'une
part, et le traitement a la penicilline seule d'autre part, a montre la superiorite evidente
de la penicilline. Une dose minimum de 4,8 millions d'unites de penicilline est recom-
mandee pour le traitement de la syphilis infectieuse r6cente. Cette quantite s'est montree
plus efficace que des doses moindres, si l'on prend comme criteres le virage a la sero-
negativite, !a prevention des rechutes infectieuses ou serologiques et celle de la neuro-
syphilis. La posologie couramment appliqu&e aux Etats-Unis comporte une injection
initiale de 2,4 millions d'unit6s, suivie de deux injections de 1,2 million d'unites a trois
ou quatre jours d'intervalle.
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