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The programme of a venereal-disease-control demonstration undertaken
in 1949 and 1950 by the World Health Organization and the Indian Health
Administration at Simla, in northern India, included a project for mass
treatment of syphilis among a limited population in a suitable area.
Suitability was considered to depend on the isolation and stability of a
population group of about 2,000 inhabitants with a high prevalence of
syphilis. The objects of the study were the clinical and serological examina-
tion of the entire population, and treatment of every person, regardless of
clinical and serological status, so that cases of the disease in the incubation
stage would not be missed. The treatment consisted of 300,000 units of
procaine penicillin G in oil with 2% aluminium monostearate for adults,
150,000 units for infants, and three consecutive daily injections of 300,000
units for pregnant women. The project included return visits to the area
of operations for follow-up surveys.

The Ghund district, located about 28 miles (45 km) from Simla in the
foothills of the Himalayas, was selected as a suitable area by reason of its
isolation (it is accessible only by mule or on foot), its relatively stable
population of about 1,900 persons, and its high prevalence of syphilis
(a preliminary serological survey in one of the 16 villages revealed a greater
incidence of syphilis than had been found in any other survey in the region).
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84 J. KVITTINGEN AND OTHERS

No facilities were available in this district other than a dispensary at Ghund,
run by a young compounder7 and containing only a few mixtures and
tablets of limited medicinal value; medical care was supplied by monthly
visits of a medical officer.

The general health conditions and the clinical prevalence of syphilis
have been dealt with in detail in an earlier paper; 8 here it is sufficient to
note that primary and secondary syphilitic lesions were found in about 5%
of all the adults examined, and that modern treatment of syphilis had been
received by very few persons-a factor of considerable importance in
evaluating the results of the mass-treatment scheme. The prevalence of
the disease, as determined clinically, seemed to correspond well with the
high percentage of seropositivity revealed by the tests (about 40%). In
this connexion it should be stressed that diseases which tend to produce
biological false-positive syphilitic reactions, such as malaria and leprosy,
were rarely observed in the surveys.

Examination and Treatment
First survey

The first survey in Ghund was carried out in November 1949. Blood
specimens were collected, at the rate of 100 to 200 per day, from 1,556
persons from a total population of 1,906. Clinical examinations were
performed and treatment was given to all. (The 350 persons not included
in the survey were, for the most part, the very old and the very young.)
Every second day the blood-samples were sent to the main laboratory in
Simla for testing; in all the surveys, the samples arrived at the laboratory
in good condition.

During this first survey the people of the area were, on the whole, quite
co-operative. Although they were not exactly enthusiastic about giving
blood, they wanted treatment; in only a few cases was resistance encountered
which prevented the taking of blood-samples and the giving of treatment.

It had been planned to perform the modified Meinicke slide-test 9 and
the VDRL (Venereal Disease Research Laboratory, Chamblee, Ga., USA)
slide-test 10 with cardiolipin antigen on all samples, and the Kahn test 10
on as many samples as was possible within the limitations of the base
laboratory at Simla."' Actually, all the samples (1,556) were subjected to
the Meinicke reaction (quantitative), 1,431 to the VDRL slide-test (qualita-
tive), and 439 to the Kahn test (qualitative).

7A compounder is a man trained in first-aid and rudiments of medicine and sanitation. His training
is usually arranged through a system of apprenticeship at a hospital, or with a physician, as an assistant.

8See Bull. World Hlth Org. 5, 377
Kvittingen, J. (1948) Acta path. microbiol. scand. 25, 767

'"J. vener. Dis. Inform. 1949, suppl. 22 (Manual of serologic tests for syphilis) pp. 37, 109
11 It was intended to carry out quantitative determinations with the VDRL slide-test. However,

immediately before the survey, information was received from the supplier that the buffered saline in stock
should not be used. It was decided to use a quantitative Meinicke test, and this was performed on all samples.
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Second survey

The second survey was carried out in April 1950, six months after the
first. According to the reports of the compounder at the Ghund dispensary,
only very few new cases (two or three) of genital lesions or other symp-
toms of venereal diseases had been observed during the six-month period;
this indicated a significant reduction from the 15-20 cases of venereal
infection seen by him monthly before mass treatment was undertaken.

Blood-samples were collected from 453 (29.1 %) of the 1,556 persons
tested and treated during the first survey. A particular effort was made
to obtain samples from the 609 persons who had positive reactions in
the first survey, but this effort was successful in only 250 (41.1 %) of the
cases.

During this second survey the team met considerable resistance on the
part of the people who, for superstitious, religious, and other reasons, were
unwilling to give their " life blood" a second time. Persons with active
lesions or other venereal complaints co-operated more readily than those
who were apparently cured.

All the 453 samples were tested with a Meinicke reaction, 450 with the
VDRL test, and 238 with the Kahn test. Serum was insufficient for the
last test in many cases because of the necessity for compromising with the
donors on the amount of blood drawn.

Third survey

The third survey took place in November 1950, one year after the first
survey and mass treatment. This time the people's attitude toward the
team's activities was one of reluctance bordering on hostility. In spite of
all the efforts made, including house-to-house visits, it was possible to
obtain samples from only 177 (30.0%) of the 590 persons who had positive
reactions and whose blood had been examined quantitatively in the first
survey. Thirteen persons with new infections or other complaints came
forward for treatment and willingly gave blood-samples, but those who
were not troubled by symptoms of disease stated that they had already had
treatment and that it was bad for their health to give more blood.

It would have been extremely valuable to be able to examine as many as
possible of the babies born of syphilitic mothers who had received treatment
a year before (in November 1949); unfortunately, none of the team members
was allowed to see any baby under six months of age because of a religious
prohibition.

The incidence of new cases of venereal infections remained very low
as compared with that observed before the mass treatment. Only 12 new
cases had been registered by the compounder during the entire year since
the first survey, and most of these were among persons who had migrated
into the area from elsewhere.
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On the basis of these observations, it would appear justified to conclude
that the immediate result of the programme was that repository penicillin
preparations had reduced significantly the reservoir of infectious syphilis
in the Ghund district.

Serological Results

Qualitative testing

The results of the qualitative comparative testing are shown in tables
I-III and squares 1-9.

The distribution of the persons examined in each survey was as follows

Total number of samples examined in first survey (November 1949) 1,556
Number of the 1,556 samples re-examined in second survey (April 1950) 453
Number of the 1,556 samples re-examined in third survey (November 1950) 177

Of the 1,556 samples collected in the first survey, 609 (39.2%) gave
positive results with the Meinicke test; 590 of these were examined quanti-
tatively. Since it was impossible in the second survey to obtain new samples
from all persons tested in the first, a special effort was made to get a second
sample from as many of the positive cases as possible: of the 453 samples
collected, 250 were from those formerly positive (i.e., 41.1 % of the 609
samples referred to above). In the third survey, 177 of the 190 samples
of sera collected were from positive cases whose blood had been examined
quantitatively in the first survey a year earlier.

Table I gives the results of the Meinicke, VDRL, and Kahn tests in
the three surveys.

TABLE 1. NUMBER AND PERCENTAGE OF POSITIVE REACTIONS
WITH MEINICKE, VDRL, AND KAHN TESTS IN EACH SURVEY

Meinicke test VDRL test Kahn test

m posiLive positive positiveTimeofsurlnumber reactions number reactions number reactions
of of ot

saniples samples samples
number %0 number / number %

November 1949 1,556 609 39.1 1,431 599 41.4 439 197 44.9

April 1950 453 230 50.8 450 241 53.6 238 110 46.2

November 1950 190 136 71.6 188 143 76.1 186 151 81.2

Table II shows the comparative testing of identical samples in the three
surveys with (a) the Meinicke and VDRL tests, (b) the Meinicke and Kahn
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TABLE II. COMPARATIVE RESULTS ON IDENTICAL SAMPLES
WITH MEINICKE, VDRL, AND KAHN TESTS - I

NubrNumber Number Pattern of
LNumber Nmof of Percen- Number disagreement *

Time Combination of samples samples tage of of dis- (1)I(1)|(1) (1) (1) (1)
of survey of tests samples negative positive agree- crepant P WP DF N N Nexa - to all to all ment results (2) (2) (2) (2) (2) (2)mined tests tests ~~~~~~NN N P WP DF

November (1) Meinicke 1,431 832 587 99.2 12 2 5 - S
1949 (2) VDRL

(0) Me'nicke: 439 299 186 94.5 24 7 5 1 7 4

(1) VDRL 349 139 189 94.0 21 5 10 1 4 1 -
(2) Kahn

April 1950 (1) Meinicke 450 188 206 87.6 56 9 9 2 13 21 2
(2) VDRL

(1) Meinicke 238 117 103 92.4 18 6 3 2 0 4 3_(2) Kahn

(1) VDRL 238 96 99 81.9 43 13 16 3 3 5 3
(2) Kahn

November (1) Meinicke 188 32 123 82.4 33 6 4 3 8 9 3
1950 (2) VDRL

(1) Meinicke 186 34 133 89.8 19 2 - 2 8 7~(2) Kahn

(1) VDRL 186 30 135 88.7 21 4 2 4 7 4
(2) Kahn

* Readings were recorded as follows
Meinicke VDRL Kahn Reporting

Large lumps in clear fluid = 4 Large lumps 4+ P
Medium-sized lumps In nearly clear fluid 3 Medium-sized lumps 3+ P
Smaller lumps, fluid not clear - 2 Smaller lumps 2+ WP
Very small lumps, fluid not clear I1 Doubfful lumps 1+ DF
Homogeneous, unchanged suspension = 0 No lumps Negative N

tests, and (c) the VDRL and Kahn tests. In studying these results it should
be kept in mind that the majority of samples in the first survey were from
non-syphilitic persons, and that the syphilitic persons had not yet received
treatment; in the second survey, most of the samples were from cases of
syphilis which had been treated; in the third survey, almost all the samples
were from treated cases. Since, as is well known, sera from treated cases
show more variation than sera from untreated cases, it would be expected
that disagreements among the tests would be greater in the second and
third surveys than in the first. Another reason for divergence was a difference
in the sensitivity of different batches of antigens used, as will be discussed
later (see page 97).
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SQUARE 1. COMPARISON
OF MEINICKE AND VDRL TESTS

(NOVEMBER 1949)

Moinicke
P WP DF N

P 456 31 1 0 488

, WP 62 24 4 5 95

> DF 5 4 0 0 9

N 2 5 0 832 839

525 64 5 837 1 1,431
WthO 24 76

SQUARE 3. COMPARISON
OF VDRL AND KAHN TESTS

(NOVEMBER 199)

VDRL
P WP DF N

P 123 30 0 4 157

CWP 19 16 1 1 37

DF 0 0 0 0 0

N 5 10 1 139 155

147 56 2 144 349
WHO 24 78

SQUARE 5. COMPARISON
OF MEINICKE AND KAHN TESTS

(APRIL 1950)

Meinicke
P WP DF N

P 31 10 4 0 45

WP 31 20 7 4 62

DF 0 0 0 3 3

N 6 3 2 117 128

68 33 13 124 238
WHO 2480

SQUARE 2. COMPARISON
OF MEINICKE AND KAHN TESTS

(NOVEMBER 1949)

Moin icke
P WP DF N

P 134 16 1 7 158

WP 28 7 0 4 39

DF 0 0 0 0 0

N 7 5 1 299 312

169 28 2 310 1509
WHO 24 77

SQUARE 4. COMPARISON
OF MEINICKE AND VDRL TESTS

(APRIL 1N50)

Meinicke
P WP DF N

P 90 24 8 13 135

iWP 39 26 7 21 93

' DF 3 6 3 2 14

N 9 9 2 188 208

141 65 20 2241 450
WHO 24 79

SQUARE 6. COMPARISON
OF VDRL AND KAHN TESTS

(APRIL 1950)

VDRL
P WP DF N

P 32 10 0 3 45

CWP 32 17 8 5 62

| DF 0 0 0 3 3

N 13 16 1 3 96 128

77 43 11 107 238
WHO 2481
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Table III compares results with the same three tests on identical sera
in all three surveys. The same reservations as mentioned in connexion
with tables I and II have to be applied to this table; and, here again,
variations in the sensitivity of the antigens used should be taken into
consideration (see also page 97).

TABLE 1II. COMPARATIVE RESULTS ON IDENTICAL SAMPLES
WITH MEINICKE, VDRL, AND KAHN TESTS - II

Number NumberNumber of of Percen- Number Pattern of disagreement
Time of oe samples samples tage of of dis-
survey samples negative positive agree- crepant M+ M+ M+ M- M- M-ex- to all to all ment results VDRL+ VDRL- VDRL- VDRL-VDRL+ VDRL+mined tests tests K- K- K+ K+ K+ K-

November
1949 348 139 186 93.4 23 15 0 0 4 3 1

April 1950 238 96 94 79.8 48 11 0 9 2 5 21

November
1950 186 30 120 80.6 37 2 0 13 2 15 4

Details of the comparative tests shown in tables II and III are found
in squares 1-9. Squares 1-3 correspond to the first survey (November 1949)
and 4-6 to the second survey (April 1950), the number of sera dealt with
in the latter being the same as in table II.

Of the 177 samples collected in the third survey from those positive in
1949, 173 had sufficient serum for testing by the Meinicke, VDRL, and
Kahn methods. Comparative tests on these samples are demonstrated in
squares 7-9.

The procedure for testing in all the surveys was as follows
(1) qualitative testing with the slide modification ofthe Meinicke reaction;
(2) geometrically progressive dilution of all positive sera in negative

serum and performance of a slide-test with the Meinicke reaction on the
dilutions;

(3) qualitative testing with VDRL and Kahn tests on as many samples
as possible.

Factors such as insufficient serum and lack of facilities in the laboratory
made it impossible to carry out quantitative determinations with the VDRL
and Kahn tests to any great extent; only occasionally could results which
did not correspond to those of the Meinicke test be checked by this method.

In some cases the results of the qualitative testing with these reactions
were corrected by quantitative determination-for example, from negative
to positive (prozone), or from doubtful or weakly positive to positive
(partial-prozone). If this had been possible with VDRL and Kahn tests
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SQUARE 7. COMPARISON
OF MEINICKE AND VDRL TESTS

(NOVEMBER 1950)

Meinicke
P WP DF N

P 57 4 3 5 69

X WP 34 7 3 8 52

> DF 6 2 0 3 11

N 6 3 3 29 41

103 16 9 45 173
WHO 2482

SQUARE 8. COMPARISON
OF MEINICKE AND KAHN TESTS

(NOVEMBER 19I0)

Meinicke
P WP DF N

P 69 1 0 2 72

CWP 28 13 5 7 53
-C
0

DF 4 2 4 5 15

N 2 0 0 31 33

103 16 9 45 173
WHO 2483

SQUARE 9. COMPARISON
OF VDRL AND KAHN TESTS

(NOVEMBER 1950)

VDRL
P WP DF N

P 37 26 5 4 72

,WP 25 17 4 7 53

DF 7 5 0 3 15

N 0 4 2 27 33

69 52 11 411 173
WHO 2484

on all sera, some of the disagreements evident in the
been reconciled.

tables would have

Quantitative testing with the Meinicke reaction

All Meinicke-positive samples were determined quantitatively if suffi-
cient serum was available. Dilutions in geometrical progression (1/1, 1/2,
1/4, 1/8, etc.) were made up of negative serum, and a slide-test was per-
formed on each dilution.

Table IV shows (a) the titres for all 590 sera tested quantitatively in
November 1949; (b) the titres of sera from the same 249 persons in Novem-
ber 1949 and in April 1950; and (c) the titres of sera from the same 177
persons in November 1949 and in November 1950. In group (b) it was
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found that the titres had decreased in 209 cases (28 complete reversals to
negative), remained unchanged in 30 cases, and increased in 10 cases.
The extent of decreases and increases in titre was as follows:

Decrease
Step

2
3
4
5
6
7
8

Number

59
61
45
22

1
7

10
4

Step

2
3

Increase
Number

6
2
2

Total 10

Total 209

In group (c) titres had decreased in 160 of the 177 cases (46 reversals
to negative), remained constant in 14 cases, and increased in 3 cases. The
extent of decreases and increases in titre was as follows:

Decrease
Number

30
38
50
20
12
6
3
1

Total 160

Step

2

Increase
Number

2
1

Total 3

Details of changes in titre of these 177 sera one year after treatment
are given in square 10; table V shows these results in relation to stages
of the disease.

Tables IV and V and square 10 are supplemented by figs. 1 and 2,
which also show how the serological pattern of the syphilitic Ghund popula-
tion moved towards seronegativity after treatment. It can be seen that the
decreases in titre continued during the whole year between the first and
third surveys: six months after treatment, 11.2% (28 out of 249) of the
cases followed up had become negative; one year after treatment, 31.3%
(46 out of 147) were negative.

Of all the persons tested and treated in the first survey, only 81 were

followed up in both the second and the third surveys. The decrease or

increase in titre from survey to survey for these 81 persons is shown in
tables VI and VII.

Step

1
2
3
4
5
6
7
8
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TABLE IV. RESULTS, IN NUMBER AND PERCENTAGE, OF QUANTITATIVE
MEINICKE TESTING OF ALL POSITIVE SAMPLES IN THE FIRST SURVEY, AND

OF THE PROPORTIONS RE-EXAMINED IN THE SECOND AND THIRD SURVEYS

It seems evident that the main decrease in titre took place during the
first months after treatment. In all, 68 of the total number experienced
a reduction in titre during the first six months following treatment; during
the second half-year after treatment, only 46 of these 68 showed a further
decrease (39, one step; 6, two steps; 1, three steps). The results one year
after treatment showed a decrease in titre in 75 cases, no change in 4 cases,
and an increase in 2 cases.

In comparing the test results for these 81 persons in the three surveys,
it was found that 4 sera had increased in titre from the first to the second
survey and then decreased in the third survey; in 6 other sera the titre
had decreased during the first period but risen during the second. Details
of the tests of these 10 sera, together with the clinical diagnosis of the cases,
are given in table VIII. Also shown are 2 other sera selected from a group
which decreased in titre during the first months after treatment but remained
unchanged from the second to the third survey.

TIme of survey Nega-
Positive in serum dilutions

Time of survey _tiej _ Total
1/1 1/2 1/4 1/8 1/16 1/32 1/64 1/128 1/256 1/512 1/1,024

November 1949

number 0 22 62 109 117 113 83 71 - 3 5 5 590

percentage 0 3.7 10.5 18.5 19.8 19.2 14.0 12.0 - 0.5 0.9 0.9 100

November 1949

number 0 9 24 46 50 37 38 36 3 2 4 249

percentage 0 3.6 9.6 18.5 20.1 14.9 15.2 14.5 - 1.2 0.8 1.6 100

April 1950

number 28 52 54 43 40 16 12 4 249

percentage 11.3 20.9 21.7 17.3 16.0 6.4 4.8 1.6 - - - - 100

November 1949

number 0 8 15 42 36 22 28 23 1 - 2 177

percentage 0 4.5 8.5 23.7 20.3 12.4 15.8 13.0 - 0.6 - 1.2 100

November 1950

number 46 39 30 36 18 6 2 - 177

percentage 26.0 22.0 17.0 20.3 10.2 3.4 1.1 - - _ 100
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The initial rise in titre in the first 4 sera listed in table VIII may probably
be attributed to technical errors. While an initial rise in titre after treatment
of syphilis in certain stages is common, such an increase associated with
a Herxheimer reaction would be expected to recede in a shorter time than
six months. The variations in the next 6 sera listed-which first decreased,
then increased in titre-could also be due to technical errors, but it is more
logical to assume that at least some of these cases were actually serorelapses.
If this were true, then it would be evident that only one follow-up survey

a year after treatment is insufficient to give a complete and accurate picture
of the success or failure of the treatment applied in this programme. The
last 2 sera in table VIII had very high titres before treatment but displayed
a marked drop during the first months after treatment; it may be that the

TABLE V. RESULTS OF QUANTITATIVE TESTING ON SAMPLES
FROM 177 PATIENTS BEFORE, AND ONE YEAR AFTER, TREATMENT

Time of
survey

November
1949

N ovember
1950

November
1949

November
1950

November
1949

N ovember
1950

November
1949

November
1950

Ne-

tive 1/1

1 1

41

2

6

37

2

Positive in serum dilL

1/2 1/4 1/8 1/16 1/32 1/64 1/128

3

14

27

1 1

41

32

2

-1 4

1 2 2 3

2 1

34 20

14 5

21

1 _ 1

18

itions
1/256 1/512 1/1,024

1

Total

5

5

9

2 156

_ _ _ -_ 156

6

6

Stage of
syphilis

Primary

Secondary

Latent

Late

November
1949 - - 1.---1

Congenital-
November
1950 1.- -1

I " -

1

1 1 1

1

1 1
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SQUARE 10. RESULTS OF QUANTITATIVE TESTING ON SAMPLES
FROM 177 PATIENTS BEFORE TREATMENT (NOVEMBER 1949)

AND ONE YEAR AFTER TREATMENT (NOVEMBER 1950)

November 1949
serum dilutions

0 1/1 1/2 1/4 1/8 1/16 1/32 1/64 1/1281/2561/512 1/1,024

1/1,024 0

1/5 12 0

1/2S6 0

1/128 0

1/64 0,'S~~~~~~~~~~~~~1/32 1 1 2

01/16 1 1 1221 6
WH1 1

1/8 2 4 3 PSS 18
9

1/4 1 5 8 8 S 4 36
10

1/2 3 9 s Ss 4 4 307 3 1
1/1 3 2 10 11 5 6 1 1 3

0 5 9 17 711 P~S 3 46Ii
WHO02491 0 8 15 42 36 22 28 23 0 1 0 2F
P = one case of primary syphilis S = one case of secondary syphilis

halt in the reversal of the titre reflects the effect of the treatment, but further
observation would be necessary to draw definite conclusions about these
cases.

Evaluation of test methods

In the first survey, there was remarkable agreement in the results of the
different tests, particularly the Meinicke and VDRL reactions, few of
which (12 sera out of 1,431 tested) differed in both sensitivity and specificity.
None of the 12 sera in which there were variations in test results were from
active cases of syphilis: 9 were from cases of latent syphilis, and 3 were from
persons without symptoms of the disease. Only one serum gave a prozone
reaction with the VDRL antigen, the first positive result being obtained
in a serum dilution of 1/4. Readings were N, N, WP, P, P... etc. (see
footnote to table II). Partial prozone reaction was observed once in un-
diluted serum with the Meinicke slide-test. In the first survey, one of the
tests, Meinicke or VDRL, would have served all practical purposes; sero-
logical work could have been greatly reduced (to approximately a quarter)
by using the Meinicke test alone.
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FIG. 1. RESULTS OF QUANTITATIVE DETERMINATIONS OF POSITIVE SERA
BEFORE, AND SIX MONTHS AFTER, MASS TREATMENT
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22 22

20 X 20

/}z]/4 /8 i\/\Z{Z<>>t>Z~s1

16- ~~~~~~~~~~~~~~~~~~~~~~~~~~~16
14 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~14

12 ~~~~~~~~~~~~~~~~~~~~~~~~~~~12

6 ~~~~~~~~~~~~~~~~~~~~~~~~~~~6

0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~0
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Positive swum dilutions r(o 2*89

November 1949 quantitative determinations performed on 100% (590) of the positive sera
-... November 1949 quantitative determinations performed on 100% (249) of the sera

from persons followed up six months after treatment
April 1950 quantitative determinations performed on 100% (249) of the sera from
persons followed up six months after treatment

FIG. 2. RESULTS OF QUANTITATIVE DETERMINATIONS OF POSITIVE SERA
BEFORE, AND ONE YEAR AFTER, MASS TREATMENT
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N.g.io. 1/1 1/2 1/4 1/8 1/16 1/32 1/64 1/128 1/56 1/512 1/1.024
Poiiesrm dilutions

rovembersons1949owedquant edetearmnaftiserforemedont 100% (590) of the pO
November 1949 quantitative determinations performed on 100% (177) of the sera
from persons followed up one year after treatment
November 1950 quantitative determinations performed on 100% (177) of the sera
from persons followed up one year after treatment
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TABLE VI. RESULTS OF QUANTITATIVE TESTS ON 81 IDENTICAL SAMPLES
FROM ALL THREE SURVEYS

Time of Nega- Positive in serum dilutions
survey tive Totale1/1 1/2 1/4 1/8 1/16 1/32 1/64 1/128 1/256 1/512 1/1,024

November 1949 0 3 9 17 14 9 1313 0 1 0 2 81

April 1950 8 19 13 17 15 4 3 2 0 0 0 0 81

November 1950 22 13 14 20 8 3 1 0 0 0 0 0 81

TABLE VIl. DEGREE OF DECREASE AND INCREASE IN TITRE IN 81 INDIVIDUALS
FOLLOWED UP SIX MONTHS AND ONE YEAR AFTER TREATMENT

Period between Unchangedi Steps down (up) in titre
treatment and follow-up Unchangec 1 2 3 4 5 6 7 8 t

November 1949 to
April 1950 9 17 (2) 19 (1) 19 (1) 8 2 2 1 - 81

April 1950 to
November 1950 24 39 (3) 11 (2) 1 (1) - - - - - 81

November 1949 to
November 1950 5 15 (1) 15 26 7 6 3 2 1 81

TABLE Vil. RESULTS * OF QUANTITATIVE TESTING WITH MEINICKE
SLIDE-TESTS ON 12 SERA SHOWING AN IRREGULAR LINE IN TITRE

FROM SURVEY TO SURVEY

Serum ~~~~~Time of survey _________Clinical diagnosis
number November 1949 April 1950 November 1950 (stage of syphilis)

6115 WP 3,0,0 P 3,2,1 WP 2,0,0 secondary

6558 P 4,3,2,1 P 4,4,3,2,1 P 4,3,2,0 latent

7314 P 4,4,3,1 P 4,4,3,2,1 P 4,4,3,1 latent

7439 P4,1,0 P4,4,4,2,1 P3,2,1 latent

6127 P 4,3,2,1 DF 1,0,0 WP 2,1 secondary

6620 P 4,4,4,3,2,1 DF 1,0,0 P 4,3,2.0 latent

6937 P 3,2,1 DF 1,0,0 P 3,2,1 latent

7202 P 3,2,1 N 0,0,0,0 WP 3,2,1 latent

7215 P 4,4,4,3,2,1 P 4,2,1 P 4,3,2,1 latent

7347 P 4,3,2,1 WP 3,2,0 P 3,2,1 latent

6823 P 4,4,4,4,4,4, 3 P 4,4,4,3,2,1 P 4,4,4,3,2,0 secondary

6906 P2,3,4,4,4,4,4,4,3,2,1 P 4, 4,4,4, 3, 2 P 4, 4,4,4, 2,0 latent

* See note to table 11, page 87.
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The Kahn test performed on a small number of sera in the first survey,
parallel with the Meinicke and VDRL tests, was found to be slightly less
sensitive than these two tests. The Kahn antigen used in the first and second
surveys was from the same source and was less sensitive than that used in
the third survey, which was from another source. The number of prozone
reactions in the Kahn test was not recorded; but no positive serum was
lost with this test on account of prozone phenomenon, although partial
prozone reaction was observed in some sera. The Kahn test, however, is
definitely much more elaborate to perform and more difficult to read than
either the Meinicke or the VDRL tests and is, therefore, probably not the
reaction of choice for mass surveys in underdeveloped areas.

In the second and third surveys, the same tests were used but with less
agreement in results. This was, to some extent, to be expected, since most
of the sera tested were from cases of treated syphilis, as has been noted
previously (see page 87). Another source of divergence in the results of
the VDRL test was a difference in sensitivity in the different batches of
antigen used. In the second survey, when fewer samples were tested and
when all the syphilitic cases had had treatment, two sera showed prozone
reaction with VDRL to such a degree that the test was read as negative in
undiluted serum. In the third survey, two batches of VDRL antigen were
used-one the same as had been used in the second survey (batch 4910),
the other a more recently received batch. The former was found to be more
sensitive-a finding which was confirmed in the main clinic when all the
sera which had been tested quantitatively with a previous batch of antigen
showed a marked rise in titre when batch 4910 came into use.

The Meinicke antigen in all three surveys was from the same source.'2
It was not possible to examine preserved control sera in November 1949
and again in November 1950 to prove that the sensitivity of the Meinicked
test was constant, but the results shown in square 10 indicate that the sera
of 46 patients had almost the same titre in the first and third surveys-one
year apart. Such results would not have been obtained, along with the
obvious reduction in titre seen for other cases in square 10, if the Meinicke
antigen had not been constant in sensitivity.

Discussion

Both the serological and clinical findings in the follow-up surveys in the
Ghund area indicated that a significant change in the " syphilitic status"
of the people had taken place as a result of the mass treatment, although
lack of co-operation on the part of the people made it difficult to judge
exactly to what extent they had benefited from it. Nevertheless, the 177 cases

"2Only two batches of Meinicke antigen (Swedish "Astra" 14 and 15) were used during the surveys,
and comparison on a high number of sera showed total agreement in sensitivity.
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which were retested in the third survey gave an excellent representation
of the 587 positive reactors examined and treated in the first. The
original group and the re-examined cases had the same range and dis-
tribution in reactivity, which gave a sound basis for an impression of
the reduction in seroactivity one year after treatment (see square 10).
It was noted-that 160 of the 177 sera retested had decreased in titre, 46 revert-
ing completely to negative. Unfortunately, only 22% of the total number
of cases of primary and secondary syphilis and 30% of other cases of
syphilis treated in 1949 were re-examined; therefore, definite conclusions
could not be drawn from the results obtained in the third survey.

Clinical judgement of the effects of treatment was also somewhat
difficult. As already noted, the compounder at the Ghund dispensary
registered only 12 cases during the year following the treatment of the
population, as compared with the 15-20 cases seen by him monthly before
the project; but it must be admitted that less extensive lesions were very
often ignored, or even unnoticed, by the people in the area, with the result
that cases of clinical relapse might not have reported to the dispensary.

There are many factors which might have an adverse influence on the
long-term benefits expected to accrue from the treatment programme,
among them:

(a) lack of educational background to enable the people to appreciate
the value of the treatment and follow-up schemes;

(b) lack of public-health facilities for continuing the work;
(c) little chance for adequate treatment of relapses and reinfections in

their early stages;
(d) no contact-tracing;
(e) local marriage and sex customs.

Also to be considered is the fact that, in order to be of more than limited
value, mass treatment in a certain area must be accompanied by venereal-
disease control in the surrounding communities.

The second and third surveys in Ghund demonstrated all too vividly
that modern public-health measures can be effectively instituted only in
correlation with the rate of improvement in general education and social
conditions.

SUMMARY R1-SUM12

In 1949 and 1950 a WHO Venereal Au cours des ann6es 1949 et 1950, une
Disease Demonstration Team, in conjunc- equipe de demonstrations de l'OMS pour
tion with the Indian Health Administra- la lutte antivenerienne proceda, en etroite
tion, carried out a programme of mass collaboration avec les services de sante
treatment of syphilis, followed by control de l'Inde, au traitement systematique de la
tests, in the Ghund district of Himachal syphilis dans le district de Ghund, de
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Pradesh, India. The choice of area was
directed by the isolation and stability of
its population and the high prevalence of
syphilis: roughly 40% of the people were
seropositive, and about 5% of all adults
examined showed primary and secondary
syphilitic lesions. Very few had previously
received modern treatment for the disease.

The first survey and treatment were
carried out in November 1949. 300,000
units of procaine penicillin G in oil with
2% aluminium monostearate were admi-
nistered to adults, 150,000 units to infants,
and three consecutive daily injections of
300,000 units to pregnant women. Blood
specimens were collected, without opposi-
tion, from 1,556 of the 1,906 inhabitants,
and were sent to the main laboratory at
Simla for testing. A quantitative Meinicke
test was performed on all samples, a
qualitative VDRL slide-test on 1,431, and
a standard Kahn test on 439.

In April 1950 a second survey was made.
Considerable resistance towards further
blood-sampling was encountered, but
specimens were collected from 453 (29.1 %)
of the 1,556 persons tested and treated
during the first survey, and from 250
(41.1 %) of the 609 positive reactors. All
these samples were subjected to the
Meinicke test (quantitative and qualitative),
450 to the qualitative VDRL test, and 238
to the standard Kahn test, serum for
which was insufficient in many cases
because of the necessity for compromising
with the donors on the amount of blood
drawn.
The third survey took place in November

1950, one year after the first. In spite of
all efforts to overcome the increased
reluctance of the people, it was possible
to obtain samples from only 177 (30.0%)
of the 590 persons who had positive
reactions and whose blood had been
examined quantitatively in the first survey.
According to the observation of the local
compounder, the incidence of venereal

l'Himachal Pradesh, Inde. Ce choix avait
ete motive par l'isolement de la region,
la stabilite de la population, et l'incidence
elev6e de la syphilis: environ 40% de la
population etait seropositive et 5% environ
des adultes examines presentaient des lesions
primaires ou secondaires. Un petit nombre
d'entre eux seulement avait ben6fici6 au-
paravant d'un traitement modeme sp6ci-
fique.
La premiere enquete suivie de traitement

fut effectuee en novembre 1949. Les
adultes recurent une injection de 300.000
unites de penicilline G dans l'huile avec
2% de monost6arate d'aluminium; les
enfants en bas age recurent 150.000 unites
et les femmes enceintes une injection quoti-
dienne de 300.000 unit6s durant trois jours
consecutifs. 1.556 des 1.906 habitants se
preterent de bonne grace a des prises de
sang; les echantillons 6taient envoyes au
laboratoire central de Simnla pour analyse
serologique. Tous les 6chantillons furent
soumis a l'6preuve quantitative de Mei-
nicke; 1.431 a l'epreuve qualitative sur
lame du VDRL (Venereal Disease Research
Laboratory) et 439 a l'epreuve de Kahn
standard.
En avril 1950, on proc6da a une seconde

enquete. Malgre la r6sistance des habi-
tants, on put obtenir des echantillons de
453 sujets, representant 29,1 % des 1.556
personnes traitees precedemment, et de 250
des 609 sujets (41,1 %) qui avaient ete
trouv6s seropositifs. Tous les echantillons
ont et soumis aux epreuves qualitatives
et quantitatives de Meinicke, 450 au test
du VDRL et 238 au test de Kahn standard;
dans bien des cas, la quantite de serum
disponible etait insuffisante pour cette der-
niere reaction, les sujets n'acceptant pas
de donner la quantite de sang necessaire.

La troisieme enquete eut lieu en novem-
bre 1950, une ann6e apres la premiere.
Malgr6 tous les efforts de persuasion, 177
seulement des 590 sujets seropositifs, dont
le sang avait ete soumis aux 6preuves
quantitatives lors de la premiere enquete
(soit le 30%) consentirent a une prise de
sang. D'apres le fonctionnaire sanitaire
local, l'incidence des maladies veneriennes
avait beaucoup diminue, par rapport a ce
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infection had remained very low as
compared with that prevailing before the
mass treatment.

Testing procedure in all the surveys was
as follows:

(1) qualitative testing with a slide
modification of the Meinicke reaction;

(2) geometrically progressive dilution of
all positive sera in negative serum, and
performance of a slide-test, using Meinicke
antigen, on the dilutions;

(3) qualitative testing with VDRL and
Kahn tests on as many samples as possible.

Eight tables and ten squares give the
detailed serological results.

Decreases in titre during the year
between the first and third surveys indi-
cated that a trend towards seronegativity
followed the mass treatment. The main
decrease took place during the first months
after treatment; by November 1950,
31.3% of the cases followed up had
become negative.

Results of comparative tests on identical
samples from all three surveys are shown
in two tables, in considering which,
however, it is necessary to take into
account variable factors introduced by
differences between samples from treated
and untreated cases, and in the sensitivity
of the antigens used.

In the first survey there was remarkable
agreement in the results of the different
tests, particularly the Meinicke and VDRL
reactions. Either of these tests would have
served all practical purposes, and the use
of the Meinicke method alone would
have reduced serological work to less than
a quarter. The Kahn test, owing to its
elaborateness and its slightly inferior
sensitivity, appears less suitable for mass
surveys in underdeveloped areas. Greater
divergence in results was noted in the
second and third surveys; this, however,
is explicable on the basis of the variable
factors previously mentioned.

qu'elle etait avant le traitement syste-
matique.

Les techniques d'epreuve, pour toutes
les enquetes, ont et6 les suivantes:

1) epreuve qualitative au moyen du
Meinicke sur lame,

2) dilution en progression geometrique
des serums positifs avec du serum negatif
et epreuves sur lame des diverses dilutions,
avec l'antigene de Meinicke,

3) epreuves qualitatives au moyen des
reactions de Kahn et du VDRL, sur le
plus grand nombre d'echantillons possible.

Huit tableaux et dix grilles donnent le
dMtail des resultats des epreuves sero-
logiques.
Des baisses de titre au cours de l'annee

qui a separe la premiere de la troisieme
enquete montrent qu'a la suite du traite-
ment syst6matique les s6roreactions ten-
daient vers la negativite. La regression la
plus nette a ete observee les premiers mois
apres le traitement. En novembre 1950,
31,3 % des cas suivis etaient devenus
negatifs.

Les resultats des tests comparatifs effec-
tues sur des echantillons identiques pre-
leves au cours des trois enquetes figurent
dans deux tableaux. En les etudiant, il
faut tenir compte de facteurs variables,
tels que les differences entre echantillons
provenant de cas traites et de cas non
traites, sensibilite differente des antigenes
utilis6s.
Dans la premiere enquete, la concordance

des resultats des divers tests fut remar-
quable, en particulier ceux du Meinicke
et du VDRL. L'un ou l'autre de ces tests
aurait satisfait a toutes les exigences pra-
tiques; l'usage de la methode de Meinicke
seule aurait reduit a moins d'un quart
le travail de laboratoire. Le test de Kahn,
complique et legerement moins sensible,
parait moins propre aux examens systema-
tiques dans les r6gions sous-6voluees. Des
differences plus accentuees, que les facteurs
de variation pr6c6demnment mentionnes
permettent d'expliquer, sont apparues dans
les resultats de la deuxieme et de la troi-
sieme enquete.
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The general conclusions to be drawn
from the project are:

(1) that, although limited in scope by
the unco-operative attitude of the popula-
tion, the serological results clearly demon-
strate a decrease in seropositivity one year
after treatment, which indicates that the
administration of repository penicillin
significantly reduced the reservoir of
infection;

(2) that, in order to be of more than
limited value, mass treatment in an area
must be accompanied by venereal-disease
control in the surrounding communities;

(3) that the social and economic condi-
tions of the people affect both the long-
term benefits of such a programme and
objective clinical judgement of its results,
and that modern public-health measures
can be effectively instituted in areas such
as the Ghund only in association with
improvement in general social conditions.

Les conclusions generales qui se dega-
gent du travail effectue au cours de cette
campagne sont les suivantes:

1) Les resultats serologiques - bien
que de portee limitee en raison de l'attitude
peu comprehensive de la population -
montrent une baisse de la seropositivit6
une annee apres le traitement; ce fait
indique que l'administration de pr6para-
tions de penicilline-retard a reduit de
faron significative le reservoir de l'infec-
tion.

2) Si l'on veut que les resultats obtenus
aient une valeur reelle et durable, il faut
entreprendre la lutte contre les maladies
veneriennes dans les collectivites avoisinant
la region oui sont effectues les traitements
systematiques.

3) Les conditions sociales et economi-
ques de la population ont leurs repercus-
sions sur les resultats a longue echeance
du programme ainsi que sur le jugement
objectif de ses resultats cliniques. I1
s'ensuit que le succes des mesures modemes
de sante publique appliquees dans une
region telle que celle de Ghund ne peut
etre assure que si les conditions sociales
generales sont ameliorees parallMlement.
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