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Epidemiological and clinical study of
tuberculosis in the district of Kolin, Czechoslovakia
Second report (1965-1972)

R. KkIVINKA,1 J. DRAPELA,' A. KUBfK,1 D. DARKOVA,2 J. KkIVANEK,' J. RUZHA,'
Z. MIKOVA,3 & E. HEJDOVA1

An epidemiological and clinical study of tuberculosis in a district with a population
of 100 000 has been in operation in Czechoslovakia since 1960. Its objective is to ascertain
the epidemiological situation and long-term trend in respect of tuberculosis in a country
with well-established tuberculosis control facilities. This second report presents the results
achieved in theperiod 1965-72 and the epidemiological trend oftuberculosis observed during
the 12-year study period. The fundamental control measures adopted during the study
included systematic BCG vaccination of the newborn and revaccination of persons aged
14 and 19 years; mass surveys ofthe population over 14 years ofage byphotofluorography;
case-finding among persons with symptoms and in risk groups; systematic treatment of
all persons with active tuberculosis-i.e., supervised inpatient treatment followed by out-
patient self-administered regimens; and radiological and bacteriologicalfollow-up of cases.

The results confirmed that the systematic application of effective treatment throughout
the study population was followed by a rapid decline in the prevalence of bacillary tuber-
culosis, particularly in its chronic form. The incidence of bacillary tuberculosis declined
more slowly, because the risk of contracting the disease continued to be high for middle-
aged and elderly persons. Indiscriminate photofluorographic surveys of the study population
at 3-yearly intervals produced a decreasing yield.

An increasing proportion of noninfected persons among the population is the basic
condition for a further decline of tuberculosis. The cost of tuberculosis control can be
reduced by strict adherence to rational and economical working methods. Most of the
economic indicators analysed fell to less than one-fifth between 1961 and 1972.

The objective of the epidemiological and clinical
study of tuberculosis conducted from 1 October 1960
in collaboration with the World Health Organization
in the district of Kolin (hereafter referred to as the
Kolin study) was to determine the epidemiological
situation of tuberculosis and to ascertain to what
degree and within what period of time preventive,
diagnostic, and therapeutic tuberculosis control meas-
ures, applied according to standardized procedures

I Tuberculosis and Respiratory Diseases Research Insti-
tute, Prague, Czechoslovakia.

' Institute for Postgraduate Education of Physicians and
Pharmacists, Prague, Czechoslovakia.

'Institute of Hygiene and Epidemiology, Prague, Czecho-
slovakia.

'District Institute of National Health, Kolin, Czecho-
slovakia.

of WHO, would influence that epidemiological
situation.
The first report on the Kolin study, by Styblo

et al. (1), presented detailed data on the epidemio-
logical situation of tuberculosis in the period 1961-64.
The present report gives the results for 1965-72.
The data presented in both reports provide an indi-
cation of the trend of the tuberculosis situation over
the 12-year study period.

METHODS

The study was operated according to detailed
working protocols agreed upon with WHO.

Systematic vaccination of all the newborn against
tuberculosis and revaccination of persons aged 14
and 19 years who reacted with an induration of
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Table 1. Basic epidemiological parameters of tuberculosis in Kolin district, 1965-72 (per 100000 inhabitants)

Parameter 1965 1966a 1967 1968 1969a 1970 1971 1972 a

Newly detected cases of bacillary pulmonary
tuberculosis confirmed:

by microscopy or microscopy & culture

by culture only

Total

with primarily resistant M. tuberculosis

with M. bovis

Relapses of bacillary pulmonary tuberculosis
confirmed:

by microscopy or microscopy & culture

by culture only

Total

Prevalence of bacillary pulmonary tuberculosis
confirmed:

by microscopy or microscopy & culture

by culture only

Total

cases with resistant M. tuberculosis

Prevalence of inactive pulmonary tuberculosis

Prevalence of cases with fibrotic lung lesions

Extrapulmonary tuberculosis:

newly detected cases

confirmed by bacteriological or
histological examination

Mortality from tuberculosis:

total number of deaths from tuberculosis

not registered as cases before death

22 24 9 14 22 11 12 18

24 55 36 31 33 20 14 34

46 79 45 45 55 31 26 52

2 1 5 1 1 - 2

7 3 1 3 5 - 1 2

3 3 5 4 3 5 1 1

11 7 6 7 4 3 4 3

14 10 11 11 7 8 5 4

34 36 17 22 26 16 13 18

39 61 54 35 41 24 19 38

73 97 71 57 67 40 32 56

12 9 8 12 7 5 3 4

1 591 1 609 1 624 1 680 1 671 1 663 1 672 1 610

3 544 3 594 3 477 3 318 3 235 3122 2 999 2 929

13 12 16 11 12 15 9 8

10 9 14 10 10 12 4 6

10 11 5 2 6 2 3 1

2 6 - 2

a Mass photofluorographic surveys of the population over the age of 14 years were carried out in 1966, 1969, and 1972.

0-5 mm to 2 TU of PPD 23 with Tween 80 were
continued.

Tuberculin tests by the intradermal Mantoux
method with a dose of 2 TU of PPD 23 with
Tween 80 were performed annually in schoolchildren
aged 7, 11, and 14 years. Furthermore, in 1966
one-third of the persons tested in 1961 and one-third
of those tested in 1961 and 1963 were retested. The
tuberculin test was repeated in 1969 in approxi-
mately two-thirds of the population over the age of
14 years.

Mass photofluorographic surveys of the popu-
lation over the age of 14 years were repeated for
the third time in 1966, for the fourth time in 1969,
and for the fifth time in 1972. Persons with findings
on the miniature films considered as clinically sig-
nificant were subjected to a chest X-ray with stan-
dard size film and to bacteriological examinations
for Mycobacterium tuberculosis.

Persons registered on account of active or inactive
tuberculosis or fibrotic lung lesions had periodic
radiological and microbiological examinations.
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All patients with active tuberculosis were system-
atically treated by the daily administration of drugs.
While in hospital, patients received a two-drug or
three-drug regimen. After discharge, their treatment
continued with domiciliary chemotherapy consisting
of a self-administered two-drug combination for
18-24 months.
The diagnosis and control of extrapulmonary

tuberculosis continued to be conducted on the same
lines as before the study. All patients were entered
on records and received hospital or ambulatory
treatment according to principles slmilar to those
applied for pulmonary tuberculosis.

RESULTS

Incidence of bacillary pulmonary tuberculosis
Active pulmonary tuberculosis was newly detected

in 504 persons during the period 1965-72. The diag-
nosis was confirmed bacteriologically in 379 cases
(75 %). Subsequent analysis was restricted to the
bacteriologically confirmed cases (Table 1).
Out of the 379 cases of bacillary tuberculosis,
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220 (58%) were in males and 159 (42%) in females.
The great majority of new cases was found in middle-
aged and elderly persons (Fig. 1). M. bovis was
found in 22 (6.1 %) cases with isolated and differen-
tiated strains and was five times as common in males
as in females. M. avium was found in 1 case (0.3 %).

Resistance to antituberculosis drugs in newly
detected bacillary cases remained at a low level
throughout the period 1965-72, amounting on the
average to 3.4 %. As a rule, only one drug was
involved, most commonly isoniazid or streptomycin.
The extent of X-ray lesions was minimal in

151 cases (40 .), moderately advanced in 182 (48 %),
and far advanced in 46 (12 %). Tuberculous cavita-
tion was diagnosed in 30% of patients. Bacillary
tuberculosis was diagnosed in 270 persons (71 %)
with a chest film that, prior to the diagnosis of
tuberculosis, had been considered as normal and
in 109 persons (29%) registered and followed up
for fibrotic lesions.
The method by which new cases had been detected

was studied separately for patients with a micro-
scopically positive direct sputum smear and for those

15 25 35 45 55 65 +

Age (years)

Fig. 1. Average annual incidence rate (per 100 000) of bacillary pulmonary tuberculosis in Kolin district, Czecho-
slovakia, in 1964-66, 1967-69, and 1970-72, by sex and age.
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found by culture only to be excreting tubercle bacilli
(Table 2). Mass photofluorographic surveys of the
population over 14 years of age, repeated three times
(1966, 1969, and 1972), with a total of approximately
200000 X-ray examinations, disclosed only 30
patients positive on microscopy and 72 patients posi-
tive on culture.
Out of the 270 patients with bacillary tuberculosis

newly detected during the period 1965-72, 241 had
been subjected to photofluorography before the
study and 29 (1 immobile person and 28 persons
newly resident in Kolin) had not. Among the 241
new cases whose photofluorographic films were avail-
able, 208 had their originally negative findings con-
firmed at the reevaluation, whereas in 33 (14%) a
fresh evaluation of their previous films revealed
that minimal lesions had been missed or erroneously
interpreted in the first instance.

Analysis of the data on BCG vaccination and
tuberculin allergy in the group of 208 cases with
negative X-ray findings on admission to the study
showed that 24 persons had been previously vac-
cinated with BCG-13 of them with Danish vaccine
in 1948 or 1949. In the remaining 184 cases, the
data on tuberculin allergy in 1961 indicated that
9 persons had shown an induration of 0-5 mm to
2 TU of PPD with Tween 80; 11 had an induration
of 6-11 mm; and 146 had an induration of 12 mm
or more. Eighteen persons had not been tested with
tuberculin.

Detailed analysis of the previous radiological re-
cords for all newly detected cases made it possible
to determine with considerable accuracy the inci-
dence of bacillary tuberculosis in the district under
study during each period culminating in a mass
photofluorographic survey. The incidence during the
period 1964-66 had an annual mean of 31.5 per
100 000 of the population; in 1967-69 it was 27.6;
and in 1970-72 it was 26.2. Males accounted for
59% of the incidence and females for 41 %. The age
distribution of these patients was similar to that for
all newly detected cases.

In a series of 208 persons whose disease had devel-
oped during the period 1965-72, the interval that
had elapsed from the last negative photofluoro-
graphic film up to the date of diagnosis of bacillary
tuberculosis was evaluated. In 19 (8%), the disease
developed within one year. In as many as 99 persons
(42%), bacillary tuberculosis was found within 21/2
years; no significant difference was observed between
cases confirmed by microscopy and those verified
by culture only.

Relapses ofpulmonary tuberculosis a
During the period 1965-72 relapses occurred in

84 persons; in 70 (83 %) of these, bacteriological
confirmation was obtained (Table 1). A bacillary
relapse occurred in 42 males and 28 females. M. bovis
was isolated from one of the patients. Resistant
tubercle bacilli, mostly against isoniazid alone, were
present in 7 patients (10 %).

Tuberculosis of minimal extent was found in
16 cases (23 %); in 39 (56 %) the disease was moder-
ately advanced, and in 15 (21 Y.) it was far advanced.
Cavitation was found in 30 patients (43 Y.).
Symptoms drew attention to the relapse in half

of the cases (36); in the remainder, relapse was
detected during annual radiological and bacteriologi-
cal checks (30 cases) or only at necropsy (4 cases).

Prevalence of bacillary pulmonary tuberculosis b
The prevalence of bacillary tuberculosis amounted

to 73 per 100 000 in 1965 and to 56 in 1972 (Table 1;
Fig. 2), males accounting, on the average, for 63 %
of the prevalence for the entire period and females
for 37%. The peak of the age distribution curve
was the 65-74-year age group for males and the
group over 75 years of age for females.
The main mass of prevalence was supplied by

new cases: 44 in 1965 and 49 in 1972. The subgroup
of relapses numbered 11 in 1965 and 4 in 1972.
The prevalence of chronic excretors of tubercle
bacilli, which was 8 per 100 000 in 1965, declined
to zero in 1972. The number of chronic excretors
was reduced as a result of 6 deaths and 2 cases of
sputum conversion (Table 3).
The percentage of patients who excreted drug-

resistant tubercle bacilli (generally to only one drug)
fluctuated during the period 1965-72 between 7%
(1972) and 18% of the prevalence of bacillary tuber-
culosis.

Prevalence of inactive pulmonary tuberculosis
The prevalence of inactive pulmonary tuberculosis

amounted to 1 591 per 100 000 in 1965 and rose to
1 680 in 1969 (Table 1), a slight decline being
observed during the ensuing 4 years (1 610 in 1972)

a Bacteriological or radiological evidence of active tuber-
culosis in persons registered as having inactive tuberculosis
was held to indicate a relapse.

b The prevalence of bacillary tuberculosis is defined as the
number of cases of pulmonary tuberculosis in which the
excretion of tubercle bacilli has been found by bacteriological
examination (direct microscopy, culture, or biological investi-
gation) to have occurred at least once during the past 12
months.
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Fig. 2. Prevalence of bacillary pulmonary tuberculosis,
chronic excretors of tubercle bacilli, 1960-72.

since the natural reduction of persons with inactive
tuberculosis exceeded the number of persons trans-
ferred to this group.

Prevalence ofpersons with fibrotic lung lesions
The prevalence of cases with fibrotic lung lesions

amounted to 3 544 per 100 000 in 1965 and 2 929
in 1972 (Table 1). It declined during the period
1965-72 by 615, mainly as a result of natural
reduction by death.

1966 1967 1968

new bacillary cases, cases with resistant strains, and

In contrast to the prevalence of active and inactive
tuberculosis, that of cases with fibrotic lesions was
almost identical for males and for females.

Extrapulmonary tuberculosis

New cases of extrapulmonary tuberculosis were
diagnosed in 96 persons (32 males and 64 females)
during the period 1965-72 and in another 4 only
at necropsy (Table 1). More than three-quarters
(79%) of these cases occurred in age groups over
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Table 3. Prevalence rate (per 100 000 inhabitants) of bacillary pulmonary tuberculosis in Kolin district, 1965-72,
according to type of disease a

Prevalence rate
Group

1965 1966 1967 1968 1969 1970 1971 1972

Newly discovered cases 44 (21) 73 (23) 44 (8) 38 (13) 52 (19) 28 (10) 21 (9) 49 (16)
Relapses 11 (3) 8 (3) 10 (5) 10 (4) 7 (3) 5 (3) 5 (1) 4 (1)

Chronic excretors of bacilli 8 (6) 6 (4) 3 (2) 2 (2) 2 (2) 1 (1) 1 (1) -

Remainder 10 (4) 10 (6) 14 (2) 7 (3) 6 (3) 6 (2) 5 (2) 3 (1)

Total 73 (34) 97 (36) 71 (17) 57 (22) 67 (26) 40 (16) 32 (13) 56 (18)

a The number of cases found by direct microscopy is given in parentheses.

45 years. Extrapulmonary tuberculosis was con-
firmed by bacteriology in 35 patients (36%). Histo-
logical examination of specimens bore out the diag-
nosis of tuberculosis in another 40 cases (42 Y.). Dis-
ease caused by M. bovis occurred in 3 patients.
The most common site of extrapulmonary tuber-

culosis in both males and females was the subcuta-
neous lymph nodes (33 patients). Other sites affected
were the bones and joints (26 cases), the urinary
tract (14 cases), the skin (7 cases), the genital organs
(9 cases), and the intestines and liver (7 cases). Tuber-
culous meningitis was diagnosed in 3 patients, aged
26, 51, and 75 years-in one ofthem only at necropsy.

Mortality from tuberculosis
During the period 1965-72 a total of 40 persons,

some of whom had been previously registered as
patients and others not, died from tuberculosis. Of
these, 25 were men and 15 were women (Table 1).
Mean mortality from tuberculosis was 8.7 per 100 000
during the period 1965-67, 3.3 during 1968-70, and
2.0 during 1971-72. None of those who died from
tuberculosis was under the age of 40 years; 21 were
between the ages of 41 and 70 years, and 19 were
over 70 years.

Despite the systematic programme of case-finding
in operation, a number of previously unknown cases
were diagnosed only at necropsy. During the period
1965-72, there were 10 such cases (4 men and
6 women), i.e., one-quarter of all deaths from tuber-
culosis. About one-quarter of the bodies of deceased
persons were subjected to necropsy each year in
Kolin district, especially persons who died in hospital.

The epidemiological impact of treatment
Chemotherapy of tuberculosis was conducted

throughout the entire period according to the Kolin

study protocol drafted in 1960. Daily uninterrupted
combined therapy was used.
The long-term treatment results were evaluated

in 649 persons with newly detected bacillary tuber-
culosis and 141 persons with a relapse confirmed by
bacteriology during the period 1961-70. These had
been under observation for periods of 2-12 years
before the target date of 31 December 1972. Relapse
occurred in 15 patients, the average annual risk of
relapse being 0.6% (expressed as a percentage of
patient-years). A further treatment failure was re-
corded in 4 persons, i.e., in 0.5% of the total study
population; these patients developed a chronic form
of tuberculosis.

In addition, the cases of 70 chronic excretors of
tubercle bacilli, who also had been treated during
1961-72 according to the study protocol, were evalu-
ated. Sputum conversion was achieved in 43 persons
(61 %); 27 (39%) died without sputum conversion.
A relapse occurred in only one of the chronic
excretors under study.

Epidemiological trend of bacillary pulnwnary tuber-
culosis, 1961-72
The trend of the epidemiological situation as re-

gards tuberculosis was evaluated for the period
1961-72. The most remarkable decline was observed
in the prevalence of bacillary tuberculosis, which
dropped from 233 per 100 000 in 1961 to 56 in 1972.
The mean annual decline amounted to 12.9% and
was statistically highly significant (Fig. 2).
The most rapid reduction occurred in the sub-

group of chronic excretors of tubercle bacilli, whose
prevalence declined from 40 per 100 000 in 1961 to
17 in 1962 and to zero in 1972. The average annual
decline of the prevalence curve was 31.9%.
The prevalence of cases with tubercle bacilli resist-
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ant to one or more antituberculosis drugs declined
from 59 per 100000 in 1961 to 36 in 1962 and to
4 in 1972. Resistant cases formed 27% of the preva-
lence in 1961, 25% in 1962, and 7% in 1972. Their
average annual decline was 20.5 % and was statisti-
cally highly significant.
The incidence of bacillary tuberculosis decreased

from 142 per 100000 in 1961 to 52 in 1972. The
mean annual reduction amounted to 9.4% and was
statistically significant (not shown in Fig. 2).

Economic aspects

Evaluation of the economic indices of tuberculosis
control, mentioned by Styblo et al. (1) in the report
for 1961-64, was continued during the period
1965-72. The indices can be assessed objectively and
their trends can be compared throughout the 12-year
duration of the study. The study related to the aver-
age number of beds for the treatment of tuberculosis,
the number of patients given chemotherapy on an
outpatient basis, the amount of drugs prescribed,
the number of days of incapacity for work, and the
number of new disablement pensions granted on
account of tuberculosis.
The average number of beds used for the treat-

ment of patients suffering from tuberculosis was 40
in 1965 and 17 in 1972. The number of outpatients
receiving chemotherapy in the district of Kolin was
115 in 1965 and 73 in 1972. The amount of isoniazid
prescribed in the period 1965-72 decreased from
15 kg in 1965 to 6 kg in 1972, that of streptomycin
from 5 kg to 3 kg, and that of PAS from 390 kg
to 81 kg. The consumption of ethionamide and pyra-
zinamide showed a similar trend. Little use was
made of other antituberculosis drugs.

Because of the declining number of new cases and
relapses found in employees, the number of work-
ing days lost on account of tuberculosis decreased
during the 8-year study period. In 1965 there were
7 802 days of incapacity for work due to tuberculosis,
and in 1972 there were 4409 days. The average
duration of incapacity varied very little between
years because the criteria for evaluating incapacity
remained unchanged during the whole period of the
study.
A full or partial disablement pension because of

tuberculosis was granted to three persons in whom
tuberculosis was diagnosed in 1965.

Evaluation of the trend of the given indices for
the 12-year period 1961-72 shows that the most
radical decrease was achieved in the first 4 years;
subsequently the decline became more gradual.

DISCUSSION

Since this report is a continuation of the pre-
viously published article by Styblo et al. (1), it has
been possible not only to evaluate the results attained
in the past 8 years (1965-72) but also to estimate
how far the objectives of the study were met in
the whole 12-year period (1961-72) during which the
study was uniformly conducted according to the
original protocol.
A 12-year follow-up of the epidemiological situ-

ation of tuberculosis in a district with 100 000 inhabi-
tants supplied the answers to most of the questions
raised at the start of the study. The study demon-
strated that, in an area in which the young popu-
lation had for a long time been systematically
vaccinated against tuberculosis, so that the incidence
and prevalence of tuberculous infection could not
be studied, the epidemiological situation could be
evaluated according to the incidence and prevalence
of bacillary pulmonary tuberculosis-i.e., tuberculo-
sis confirmed chiefly by microscopy. The long-term
study of the trends of incidence and prevalence of
tuberculosis has laid the foundations for rational
changes in tuberculosis control.

The epidemiological trend of tuberculosis
The decline in the prevalence of bacillary pulmon-

ary tuberculosis, which was 12.9% annually on the
average, showed the effectiveness of the treatment
used. The speed of the decline in the number of
patients varied in the different subgroups of preva-
lence. The most rapid decline was observed in
chronic patients, significant results having been re-
ported by Kfivinka et al. (2) after 3 years of the
study. A further sputum conversion in the remaining
chronic patients was difficult to attain. Towards the
end of the 12-year period only one-third of the ori-
ginal number of such patients were still alive and not
excreting bacilli, whereas two-thirds had died, from
tuberculosis or from other diseases. The number of
chronic patients was limited, to some extent on
account of specific treatment but chiefly because the
effective treatment of new cases and relapses had
prevented the development of new chronic cases.
Chronic tuberculosis developed in only 4 of the cases
detected and treated in the study. Sputum conver-
sion in such cases is expensive and the greatest pos-
sible effort should therefore be made to avoid the
development of the chronic form of tuberculosis.
The remaining two subgroups-new cases and

relapses-were less responsible for the decline in
prevalence. In tuberculosis relapses their absolute
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and relative number declined in keeping with the
increase-in the group of inactive tuberculosis-of
persons treated according to the protocol of the
study.
The incidence of bacillary pulmonary tuberculosis

declined by 9.4% per year. Most cases developed in
middle-aged and elderly persons. In an area where a

high proportion of the population in these age groups
has been infected by tuberculosis, the decline in inci-
dence cannot be speeded up considerably for the
time being. Bovine infection played a considerable
role in the infection of the population, as shown
by the fact that 6% of patients with new bacillary
tuberculosis were excreting M. bovis. Several cases

caused by this mycobacterium occurred also in the
years following the elimination of bovine tuberculosis
in 1968.

Sporadic but advanced cases of bacillary tuber-
culosis, positive by microscopy, occurred even after
12 years of careful tuberculosis control. Their insi-
dious nature was evident from the fact that some of
them were diagnosed only at autopsy.

The epidemiological importance of treatment

The treatment of known cases of bacillary tuber-
culosis does not, as a rule, present any insuperable
problems in cooperative patients. Despite the known
objections-referred to by Fox (3)-that could be
raised on the basis of present knowledge against the
system of treatment employed in the study, good
results were obtained. In only 16 persons-i.e., in
0.6 % annually, did bacteriologically confirmed tuber-
culosis relapses occur. The treatment method used
proved to be an effective part of the tuberculosis
control programme, leading to a favourable develop-
ment of the epidemiological situation.

The risk of tuberculosis in different population groups

The epidemiologically most important risk groups
increasingly appear to be men over 45 years of age

infected with tuberculosis and women over 65 years

of age infected with tuberculosis. These groups will
continue to present a serious risk, but the lower age
limit in men will gradually rise.

In the first 4 years of the study, further risk
groups had already become apparent-i.e., persons

who had had tuberculosis, particularly those who
had not been adequately treated, and persons with
fibrotic lesions in the lungs. The subsequent 8 years

fully confirmed the importance of these two risk
groups.

The risk of tuberculosis in persons-chiefly child-

ren and young people-in contact with the disease
could not have been studied in detail owing to the
small number of such persons.

Methods of tuberculosis control
Undoubtedly BCG vaccination played an impor-

tant role at a time when many human and animal
sources of infection existed in the population. During
the study the vaccination of newborn infants was
continued. The main reason for not postponing vac-
cination of children to a later age is the fact that
vaccination of the newborn gives fairly reliable pro-
tection against tuberculous meningitis and other
disseminated forms of tuberculosis in infancy. How-
ever, BCG vaccination is becoming an obstacle
to the use of tuberculin tests for diagnostic pur-
poses, and this offsets its benefits. Furthermore,
immunity as a result of BCG vaccination is not
of unlimited duration, as was demonstrated by the
Medical Research Council of Great Britain (4) and
by Guld et al. (5).

Microscopic examination of the sputum is acquir-
ing increasing importance for the rapid diagnosis of
sources of infection, for rapid orientation regarding
the efficacy of drugs, and for providing data suitable
for international comparison.

It appears that radiophotographic detection of
tuberculosis requires an entirely new approach. The
study demonstrated with accuracy that indiscrimi-
nate case-finding performed in persons over 15 years
of age at 3-year intervals was of little value in the
conditions of the Kolin study. The detection of one
case of bacillary tuberculosis by radiophotography
was expensive. However, detection is difficult with-
out radiophotography since approximately one-half
of new patients have no symptoms. That is why it
is necessary to focus attention on the detection of
cases among persons with a high tuberculosis inci-
dence and among those complaining of symptoms.
When the tuberculosis infection rate in the popu-

lation is as high as it was in Czechoslovakia in the
past, the elimination of the disease is laborious and
costly, besides being a long-term task in view of the
insidious and chronic nature of tuberculosis and its
possible endogenous exacerbation. Tuberculosis con-
trol in human beings must proceed in conjunction
with the eradication of tuberculosis in cattle.
When the results of the study were evaluated after

it had been in progress for 12 years, it became clear
that the expense incurred in conducting it had been
a good investment. Most of the economic indices
studied were reduced during the 12 years to less
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than one-fifth. Moreover, the study provided valu- diminish. The Kolin experience shows that it is
able documentation for the planning of health ser- possible to reduce the tuberculosis problem gra-
vices. Tuberculosis will demand attention for many dually, but only through systematic work over a
more years, but the extent of these activities will long period.
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RESUMti
tTUDE tPIDEMIOLOGIQUE ET CLINIQUE DE LA TUBERCULOSE DANS LE DISTRICT DE KOLIN

(TCHtCOSLOVAQUIE): DEUXILME RAPPORT (1965-1972)

L'enquete sur la tuberculose menee avec la collabo-
ration de l'Organisation mondiale de la Sante au sein
d'une population de 100000 habitants dans le district
de Kolin, en Tchecoslovaquie, a d6bute en octobre 1960.
Ce deuxieme rapport expose les r6sultats enregistres
durant la p6riode 1965-1972 et resume l'essentiel des
observations faites pendant les 12 premieres annees de
l'6tude.
De 1965 a 1972, on a decouvert au total 379 nouveaux

cas de tuberculose bacteriologiquement confirmes, dont
58% parmi des hommes et 42% parmi des femmes.
Dans leur grande majorite, il s'agissait d'hommes de
plus de 45 ans et de femmes de plus de 65 ans.
Dans 93,6% des nouveaux cas, la maladie etait caus6e

par Mycobacterium tuberculosis, dans 6,1 % par M. bovis
et dans 0,3% par M. avium. On n'a constat6 qu'un faible
taux de pharmacoresistance primaire, 3,4% en moyenne
pour la periode 1965-1972, ne concemant g6neralement
qu'un seul medicament.
Parmi les nouveaux cas, 270 (71 %) n'avaient pr6sente

auparavant aucune image radiologique suspecte, tandis
que les 109 autres (29%) avaient et6 reconnus atteints
de lesions pulmonaires fibreuses et places sous surveil-
lance. Trois campagnes de radiophotographie de masse
de la population ag&e de plus de 14 ans, comportant
environ 200 000 examens radiologiques, n'ont fait decou-
vrir que 30 malades positifs a l'examen microscopique
et 72 malades positifs a la culture.

Les 270 nouveaux malades depistes ont fait l'objet d'une
analyse detaillee portant sur la vaccination anterieure

au BCG, I'allergie tuberculinique et les antecedents
radiologiques. La vaccination avait et6 pratiqu&e chez
24 d'entre eux, et chez 13 deja en 1948-1949 par le vaccin
danois. Seuls 5% des sujets du groupe non vaccin6 pr6-
sentaient une induration de 0-5 mm a l'6preuve tuberculi-
nique au debut de l'enquete.
Des l6sions tuberculeuses ont et6 d6couvertes chez 42%

des malades moins de 2½/2 ans apres un examen radiolo-
gique negatif, ce qui tend a minimiser l'importance de la
radiophotographie pratiquee a intervalles de 3 ans.
De 1965 a 1972, des rechutes de tuberculose pulmo-

naire avec confirmation bact6riologique sont survenues
chez 42 hommes et 28 femmes. Elles ont et6 plus fre-
quentes dans les groupes d'age eleve. On a isol6 dans un
cas M. bovis. Des bacilles tuberculeux resistants, pour la
plupart a l'egard de l'isoniazide seul, ont et6 trouves
chez 7 malades.
La prevalence de la tuberculose pulmonaire confirm6e

a ete en 1965 de 73 et en 1972 de 56 pour 100 000, le sexe
masculin etant atteint dans la proportion de 63 %, pen-
dant l'ensemble de la periode. La prevalence des malades
excretant chroniquement des bacilles est passee de 8 en
1965 a 0 pour 100 000 en 1972.
On a enregistr6 40 deces par tuberculose pulmonaire

pendant la periode 1965-1972. Le taux moyen de mor-
talite a atteint 8,7 en 1965-1967 et 2,8 pour 100 000
en 1968-1972. De 1962 a 1972, la r6duction moyenne
annuelle de la prevalence de la tuberculose pulmonaire
s'est elevee a 12,9%, valeur statistiquement significative.
Le d6clin le plus rapide a ete observ6 dans le groupe
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des excrdteurs chroniques de bacilles. La reduction
moyenne annuelle de l'incidence, statistiquement signi-
ficative, a ete de 9,4%.

L'6tude a fait ressortir que le co(it de la lutte anti-
tuberculeuse peut etre abaisse si des methodes de travail
rationnelles et 6conomiques sont strictement appliqu&es.
La plupart des indicateurs economiques qui ont ete
analys6s - besoins journaliers en lits d'h6pitaux pour
le traitement des malades tuberculeux, nombre de malades
trait6s ambulatoirement, quantit6 de m6dicaments requise
pour les traitements hospitaliers et ambulatoires, etc.

ont vu leur valeur d6crottre de plus des 4/5 de 1961 a
1972.

II a 6te d6montr6 que la pr6valence de la tuberculose
peut etre influenc6e par la chimiotherapie. La survenue
de nouveaux cas dans les groupes d'age 6lev6 et leur
depistage posent encore quelques problemes. Dans la
r6gion de 1'enquete, oiu les sources de contagion tubercu-
leuse sont peu nombreuses, le pourcentage croissant de
personnes non infect6es et de sujets vaccin6s est une
condition importante de 1'6volution favorable de la
maladie.
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