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FIRST INTERNATIONAL COOPERATIVE TUBERCULOSIS CHEMOTHERAPY STUDY IN CZECHOSLOVAKIA

A comparative study of daily and twice-weekly
continuation regimens of tuberculosis chemotherapy,
including a comparison of two durations
of sanatorium treatment*
2. Second Report: The results from 12 to 24 months

WHO COLLABORATING CENTRE FOR TUBERCULOSIS CHEMOTHERAPY, PRAGUE'

Further resultsofa controlled clinical trialoftuberculosis chemotherapeutic regimens, carried
out with the cooperation of all 7 tuberculosis hospitals and 27 of the 30 chest clinics of the
Central Bohemian region and 6 of the 10 chest clinics of Prague, are presented. Following
3 months of standard triple chemotherapy, a comparison was made of 3 continuation
regimens allocated at random for up to 18 or 24 months. These were PAS plus isoniazid
daily, streptomycin plus isoniazid twice a week, and streptomycin plus isoniazid twice a week
up to I year and then streptomycin plus isoniazid once a week. After 2 years the results ofall
3 regimens were highly satisfactory. Continuation of chemotherapy beyond 18 months
produced no further demonstrable benefit at 2 years. A subsidiary comparison between
2 durations of sanatorium treatment-3 months and 6 months-failed to demonstrate any
benefitfrom the longer period. It is concluded that all 3 continuation regimens were equally
effective but that the intermittent regimens have the advantage of stricter control over the
patient's chemotherapy.

The first report (WHO Collaborating Centre for
Tuberculosis Chemotherapy, Prague, 1971) showed
that a fully supervised twice-weekly regimen of

* This paper reports a cooperative investigation, planned
and carried out jointly by the WHO Collaborating Centre for
Tuberculosis Chemotherapy, Prague, Czechoslovakia (Prin-
cipal Investigator: Ass. Prof. F. Polinsk9; Statistician: Dr A.
Vodrakova; Bacteriologist: Dr A. Viznerova; Field Orga-
nizer: Dr J. Kvapil; Regional Tuberculosis Nurse: Miss
E. Sterbova; the Prague City Tuberculosis and Chest Diseases
Dispensary (Chief: Dr J. Jeni6kova; Deputy Chief: Dr J.
Zatecka); the Tuberculosis and Chest Diseases Unit, Medical
Research Council, London, England (Director: Dr W. Fox;
Coordinator: Dr H. Stott; Statistician: Miss R. Tall); and the
Unit for Laboratory Studies in Tuberculosis, Medical
Research Council, London, England (Honorary Director:
Professor D. A. Mitchison), in consultation with the World
Health Organization, Geneva, Switzerland. The analysis was
undertaken and the report written by Dr A. Vodrikova,
Ass. Prof. F. Polinskl, Dr H. Stott, Dr W. Fox, and Miss
R. Tall.

1 Second Tuberculosis Clinic of Charles University,
VeleslavInska 1, Prague 6, Czechoslovakia, on behalf of the
participating institutions and physicians (see Annex 1).

streptomycin plus high-dosage isoniazid in newly
diagnosed, sputum-positive patients was as effective
as the standard regimen of isoniazid plus PAS daily
as continuation treatment after an initial 3 months
of a daily triple-drug regimen. Furthermore, drug
toxicity with the intermittent regimen did not present
a problem, despite the relatively advanced age of
many of the patients under study, and the regimen
was acceptable both to patients and staff. It was also
shown that 6 months' hospitalization had no thera-
peutic advantage over 3 months' hospitalization.
The present report describes the progress of the

patients in the second year, during which they
received continuation chemotherapy with either the
standard regimen of isoniazid plus PAS daily, a
twice-weekly regimen of streptomycin plus isoniazid,
or a once-weekly regimen of streptomycin plus
isoniazid (previously studied as a continuation regi-
men by Menon, 1970; Tripathy, 1970; Tuberculosis
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Chemotherapy Centre, Madras, 1970). Treatment
was stopped after a total of 18 or 24 months, at
random.

ORGANIZATION AND CONDUCT OF THE STUDY1

On their original admission to the study, patients
were resident in the Central Bohemian Region or
Prague City, aged 15-70 years, with newly diag-
nosed, previously untreated pulmonary tuberculosis,
and were sputum positive for tubercle bacilli, the
strains being sensitive to the 3 standard drugs,
streptomycin, isoniazid, and PAS. On admission the
patients were allocated at random to 3 months or to
6 months of hospital treatment followed by out-
patient chemotherapy.

Chemotherapy in the first year
During the first 3 months the following triple-drug

regimen was administered to all patients:

SPH
1 g of streptomycin sulfate daily by intramuscular

injection for the first 6 weeks (0.75 g to patients aged
50 years or over) and 0.50 g daily for the remainder
of the 3 months. In addition, 300 mg of isoniazid
and 10 g of sodium PAS were given together daily in
compressed tablet form in 2 equal doses, under
direct supervision of the staff.

Continuation chemotherapy regimens, which were
allocated at random, were:

PH
300 mg of isoniazid plus 10 g of sodium PAS given

together daily, in compressed tablet form in 2 equal
doses.

S,H2
1 g of streptomycin sulfate by intramuscular

injection and 14 mg of isoniazid per kg of body
weight plus 6 mg of pyridoxine in a single oral dose,
the drugs being given at the same time twice weekly,
at intervals of 3 and 4 days alternately.

Chemotherapy in the second year
After 1 year, the PH patients continued to receive

the same regimen; the S2H2 patients were allocated
at random in equal proportions to continue with the
same regimen or to change to a once-weekly regimen

1 Details concerning the first year of the study are given in
the first report (WHO Collaborating Centre for Tuberculosis
Chemotherapy, Prague, 1971).

of streptomycin plus isoniazid (S1Hj), the 2 drugs
being given with pyridoxine in the same dosages as
for the S2H2 regimen.2 At the same time the patients
were also allocated for 6 months' further treatment,
that is to stop after a total of 18 months, or for
12 months' further treatment, that is to stop after a
total of 24 months. In this way the following 6 groups
of patients were constructed:

Duration of Chemotherapy Continuation
Group chemotherapy in first year chemotherapy

(months) in secondyear

18/PH 18 SPH/PH PH
24/PH 24 SPH/PH PH
18/S2H2 18 SPH/S.H2 S2H2
24/S2H2 24 SPH/S2H2 S2H2
18/S1H1 18 SPH/S2H2 S1H,
24/S,H1 24 SPH/S2H2 SIH,

GENERAL MANAGEMENT

Outpatient management during the second year
was the same as in the first year (WHO Collabo-
rating Centre for Tuberculosis Chemotherapy,
Prague, 1971). The PH patients attended their chest
dispensary at monthly intervals to obtain a month's
supply of tablets. The S2H2 patients were to attend
twice weekly, and the S1H1 patients once weekly, for
supervised administration of the drugs, at a place
particularly selected to suit the convenience of the
patients, so as to disrupt their normal lives as little as
possible.

Assessment ofprogress
The assessment of progress at monthly intervals

included a record of departures from prescribed
chemotherapy and any evidence of drug toxicity. A
chest radiograph was taken at 18 and at 24 months.

Urine testing for isoniazid
A urine specimen was collected from the PH

patients each month by the clinic nurse, at surprise
visits to the patient's home or place of work, and
was tested in the central laboratory for the presence
of acetyl isoniazid (Eidus & Hamilton, 1964).

Bacteriological investigations
The standard procedure was to obtain 14 sputum

specimens per patient during the second year, taking
1 specimen at 13, 14, 15, 16, 17, 19, 20, 21, 22, and

' In order that both a twice-weekly and a once-weekly
regimen of streptomycin plus isoniazid could be studied in the
second year, patients had been allocated to the S,H, and the
PH regimens in a ratio of 2: 1 in the first year.
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Table 1. Population in the main analysis at 2 years

All Treatment series
Population patients 18/PH 24/PH 18/S2H2 24/S2H2 18/Si Hi 24/SiHi

Total in the main analysis at 1 year 398 78 87 58 60 56 59

Excluded during the second year 45 4 17 8 6 2 8

Reason for exclusion:

non-tuberculous deaths 15 1 5 3 3 1 2

change or interruption of chemotherapy for
intercurrent diseases 13 2 8 1 1 0 1

change or interruption of chemotherapy for
drug toxicity 7 0 2 2 2 0 1

chemotherapy changed or stopped due to
failure to cooperate 7 1 2 2 0 1 1

wrong regimen given in error 3 0 0 0 0 0 3

Total remaining in the main analysis at 2 years 353 74 70 50 54 54 51

23 months and 2 specimens at 18 and 24 months.
The specimens were examined in the central labora-
tory by direct smear and culture. If a positive culture
was obtained, sensitivity tests to isoniazid, strepto-
mycin, and PAS were done. The techniques em-
ployed for smear and culture examination, sensitiv-
ity and identification tests, and the definitions of
resistance were described in the previous report
(WHO Collaborating Centre for Tuberculosis
Chemotherapy, Prague, 1971).

STUDY POPULATION

There were 398 patients (165 PH, 233 S2H2) in the
main analysis after 1 year who were allocated at
random to 1 of the 6 treatment series in the second
year (78 18/PH, 87 24/PH, 58 18/S2H2, 60 24/S2H2,
56 18/S1H1, 59 24/S1H1). Of these 45 were excluded
from the main analysis after 2 years for the reasons
given in Table 1. Of the 15 deaths in the second year,
6 were from carcinoma of the lung, 6 from cardio-
vascular causes, 1 in a car accident, 1 by suicide, and
1 from heart failure and hepatitis (see p. 7); the
possibility that the latter might have resulted from
drug toxicity cannot be completely excluded. Of the
13 patients excluded on account of intercurrent
disease interfering with the course of treatment,
6 had long-standing liver disease, 4 gastric ulcera-
tion, and 3 arteriosclerosis. In 7 patients chemo-
therapy was changed because of drug toxicity. A

further 7 patients were uncooperative and either
stopped chemotherapy altogether or else had inter-
ruptions totalling 6 weeks or more from
12-18 months or from 18-24 months. The wrong
regimen was given in error to 3 patients.

There remained 353 patients (74 18/PH, 70 24/PH,
50 18/S2H2, 54 24/S2H2, 54 18/S1HL, 51 24/S1HD) in
the main analysis at 2 years.

Condition of the patients
On original admission to the study the distribu-

tions for sputum culture results and radiographic
appearances (the extent of disease and cavitation)
were very similar for the 6 treatment series and for
the amalgamated series of 144 PH, 104 S2H2 and
105 S1H1 (see Table 2).
At 12 months a very high proportion of patients

on each of the 3 regimens was culture negative and
only a small proportion had cavitation (see Table 2).

Thus, the patients on the 3 regimens were similar
in their condition at the time of their original
admission and at 1 year. (Further analyses showed
a close similarity between the 18-month and 24-
month series for each of the 3 regimens.)

RESULTS

Bacteriological results
The average number of culture results available

per patient in the second year ranged from 13.2 to
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Table 2. Condition on admission and at 12 months

Treatment series
Time of Factor

assessment FatrPH S2H2 SiHi
No. % No. % No. %

Culture examination (most positive of
5 specimens):

negative a 9 6 0 0 6 6

1-19 colonies 47 33 39 38 36 34

20-99 colonies 46 32 27 26 21 20

innumerable discrete colonies 24 17 21 20 23 22

confluent growth 18 12 17 16 19 18

Radiographic extent of disease: b

Pretreatment nil or trivial 20 14 19 18 29 28

slight 47 33 38 37 26 25

limited 50 35 29 28 25 24

moderate 17 12 12 12 19 18

extensive orgross 10 7 6 6 6 6

Radiographic extent of cavitation: b

nil 95 66 72 69 75 71

slight 16 11 15 14 13 12

moderate 27 19 15 14 12 11

extensive 6 4 2 2 5 5

Culture examination (more positive of
2 specimens):

negative 140 97 101 97 104 99

1-19 colonies 3 2 3 3 1 1

20-99 colonies 1 1 0 0 0 0

At 12 months innumerable discrete colonies 0 0 0 0 0 0

Cavitation: c

present 25 17 10 10 16 15

absent 119 83 93 89 89 85

Total patients 144 100 104 100 105 100

a All patients had a positive culture on L6wenstein-Jensen medium with pyruvate.
b For definition see Annex 2.
c Only 103 S2H2 patients had radiographs available for assessment.

13.4 for the 6 regimens. In the great majority of A further 51 patients (13 18/PH, 12 24/PH,
patients all cultures were negative throughout the 7 18/S2H2, 8 24/S2H2, 6 18/SH1H, 5 24/StH,) had a
second year-i.e., 80% of 74 18/PH patients, 81% of single positive culture and only4 (2 18/PH, 1 24/PH,
70 24/PH, 86% of 50 18/S.H2, 85% of 54 24/S2H2, 1 18/51H1) had 2 cultures positive during the second
87% of 54 18/SLHT, and 90% of 51 24/S,H, patients. year.
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Table 3. Number and
second year

degree of growth of positive cultures obtained during the

Mothsotege Number of Number of colonies grown
Mots Treatment duration positive_________________Mots series of regimen positives

(months) cultures 1-4 5-19 20 or more

PH 18 10a 7 2 1
24 10 7 1 2

13-18 S2H2 18 5 3 0 2
24 6 6 0 0

SiHi 18 5 b 4 0 1
24 2 2 0 0

PH 18 7 5 2 0
24 4 2 0 2c

19-24 S2H2 18 2 1 0 1
24 2 1 0 1

SiHi 18 3 2 1 0
24 3 3 0 0

a Two patients also had a single positive culture in the 1 9-24-month period.
b One patient yielded 2 of these positive cultures, both a single colony.
c Both of these cultures were from the same patient.

Table 3 shows the degree of growth of the
38 positive cultures obtained from 13 to 18 months
and of the 21 obtained from 19 to 24 months. In a
substantial majority of the cultures, namely 43
(73 %), there was a growth of less than 5 colonies.
Further, there was little difference in the number of
positive cultures or the degree of growth between
patients who stopped chemotherapy at 18 months
and those who stopped at 24 months. Of the
59 positive cultures, 3 (1 18/PH, 1 24/PH, 1 18/S2H2)
were resistant to streptomycin and 1 (24/PH) was
resistant to isoniazid and PAS; the remaining cul-
tures were sensitive to all 3 drugs.
The bacteriological results were similar for the

6 series. In only 1 patient (18/PH) was there evidence
of failure of the treatment, with all 4 cultures
positive at 11 and 12 months with isoniazid-resistant
organisms, negative cultures from 13 to 17 months,
and at 18 months several negative cultures and
1 positive culture with organisms sensitive to the
3 drugs. There was also a deterioration in the
radiographic appearances (confirmed by an inde-
pendent assessor) and a new regimen was in-
troduced.

Comparison between 3 months and 6 months
hospitalization
Analyses (presented in the first report) showed that

the distribution of factors in the pretreatment condi-

tion and the condition after 1 year for the 168
patients hospitalized for the initial 3 months was
similar to that for the 185 patients hospitalized for
6 months. The bacteriological results in the second
year were also similar in the 2 groups, the single
probable failure occurring in the 3-month series.

Radiographic changes
An independent assessment of postero-anterior

radiographs made at 24 months of the patients who
had had residual cavitation at 12 months showed
that cavitation had disappeared in the second year in
16 of 25 PH patients, 3 of 7 S2H2 patients, and 9 of
16 S1H1 patients with radiographs available. Of
18 patients in the 18-month series who had had
residual cavitation at 12 months, cavitation had
disappeared in the second year in 9 (50 %) compared
with 19 (63 %) of 30 patients in the 24-month series.

Regularity of chemotherapy in the PH series
The regularity of self-medication in the PH series

was assessed by testing for the presence of acetyl
isoniazid in urine specimens obtained monthly at
surprise visits to the patients' homes. A positive
result is obtained if 100 mg of isoniazid has been
ingested within the previous 12 hours (Venkataraman
et al., 1965; Rao et al., 1967).
A very high proportion of the urine tests were

positive (Table 4)-i.e., 88% of 444 tests in the
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18/PH series and 90% of 400 tests in the 24/PH
series in the 12-18-month period and 92% of 399
tests in the 18-24-month period. Thus self-medica-
tion was consistently regular in the second year, and
was as regular in the second 6 months as in the first
6 months.

Table 4. Results of urine tests in the 18/PH and
24/PH series

Treatment Total Positive
series Period urine tests No %

18/PH 12-18 months 444 393 88

12-18 months 400 360 90
24/PH

18-24 months 399 365 92

Drug toxicity

The various side effects occurring during the
second year in 398 patients are presented-i.e., in

the 353 patients in the main 2-year analysis and in
the 45 patients excluded from the main analysis. The
occurrence of side effects up to 18 months is
considered in 78 PH, 58 S2H2, and 56 S%H1 patients
in the 18-month series and for the whole of the
second year in 87 PH, 60 S2H2, and 59 S1H1 patients
in the 24-month series.
The frequency of various side effects in the second

year is presented in Table 5. As might be expected, side
effects were less frequent in the 18-month series than
in the 24-month series. Gastric side effects were the
commonest cause of major departures in the PH
series, vestibular side effects in the S2H2 series, and
neurological side effects in the S%H1 series. All of the
3 main neurological side effects in the S1HI series

Table 5. Incidence of various side effects in the second year in 398 patients *

18-month series 24-month series

Sideefecta Treatment Total patients Requiring major Total patients Requiring majorSide effect12 series with side effects departure from *h *ide effects departure from
prescribed treatment b wtsea ts prescribed treatmentb

No. 9 No. % No. % No. %

Vestibular PH 0 0 0 0 0 0 0 0

S2H2 4 7 2 3 6 10 2 3

SiHi 2 4 0 0 4 7 1 2

Cutaneous PH 1 1 0 0 2 2 1 1

S2H2 1 2 0 0 0 0 0 0

SiHi 1 2 0 0 0 0 0 0

Gastric PH 4 5 2 3 10 11 7 8

S2H2 3 5 1 2 2 3 1 2

SiHi 0 0 0 0 1 2 0 0

Neurological PH 0 0 0 0 0 0 0 0

S2H2 4 7 1 2 0 0 0 0

SiHi 2 4 1 2 5 8 2 3

Total patients PH 5 6 2 3 11 13 7 8
with side effects

S2H2 9 16 4 7 8 13 3 5

SiHi 4 7 1 2 9 15 3 5

* The number of patients in each series is given on p. 7.
a For definitions see Miller, Fox & Tall (1966).
b Defined either as a cessation of chemotherapy or interruption for 7 or more days.
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Table 6. Place most frequently attended by S2H2 and SiHi patients for supervised
chemotherapy

12-18-month period 18-24-month period

Place most frequently attended S2H2 SiHi S2H2 SiHi

No. % No. % No. % No. %

Chest dispensary 63 61 74 71 30 56 36 71

General practitioner's surgery 23 22 25 24 15 28 10 20

Factory dispensary 12 12 3 3 4 7 2 4

Home 4 4 2 2 5 9 3 6

Hospital 2 2 1 1 0 0 0 0

took the form of fits; 2 of the the patients involved
were chronic alcoholics. One S2H2 patient (24-
month series) died from bronchiectasis, cor pulmo-
nale, and heart failure associated with hepatitis and
renal change. The possibility of drug toxicity could
not be entirely excluded.

Generally, side effects during the second year were

relatively uncommon, the majority were of minor
importance, and, taking into account the relatively
small numbers involved, no important differences
were observed in the 3 series.

Attendance for supervised chemotherapy
Table 6 shows where supervised chemotherapy

was most frequently obtained by S2H2 and S1Hl
patients from 12 to 18 months and from 18 to
24 months. During the 12-18-month period, the
majority of patients attended the chest dispensary or

went to their general practitioner for their supervised
chemotherapy-i.e., 61 % of S2H2 and 71 % of SIH1
patients the chest dispensary, and 22% and 24%,

respectively, their general practitioner. During the
18-24-month period the pattern of attendances was

similar; 56% of S2H2 and 71 % of S2H1 patients
attended the chest dispensary and 28% and 20%,
respectively, went to their general practitioner. Thus,
in both periods, 51HL patients tended to use the chest
dispensary more frequently than S2H2 patients.
In summary, during the second year the great

majority of patients attended a chest dispensary or a

general practitioner most frequently for their injec-
tions, the use of other facilities being uncommon.

Number ofdoses of intermittent chemotherapy missed

Table 7 gives the number of doses missed by 201
patients who had intermittent chemotherapy from 12
to 18 months and 100 who had intermittent chemo-
therapy from 18 to 24 months. Patients on the S2H2
regimen should have had 51-53 doses in each 6-

month period and patients on the S1H, regimen
should have had 25-27 doses. Between 12 and
18 months only 12% of patients on the S2H

Table 7. Number of doses of the intermittent chemotherapy missed

12-18-month period 18-24-month period

Number of doses missed S2H2 SiHi S2H2 SiHi

No. % No. % No. % No. %

0 or 1 a 92 88 92 95 52 96 45 98

2,3,or4 8 8 4 4 1 2 1 2

5 or more 4 4 1 1 1 2 0 0

Total patientsb 104 100 97 100 54 100 46 100

a Including 1 S2H2 and 8 Si Hi patients who had I injection too many in the 12-18-month period.
b Excluding 1 S2H2 and 7 SiHi patients who, in error, were given the wrong regimen for a month

or more.
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regimen and 5% of patients on the S1Hj regimen
missed 2 or more doses. The corresponding propor-
tions for the smaller number of patients who re-
ceived treatment between 18 and 24 months were 4%
and 2%. Of the S2H2 patients, 2 missed 5 or more
doses because they were taking the PH regimen,
according to protocol, whilst on holiday and a third
missed 3 doses for the same reason. Most of the other
patients who missed doses did so because they had left
the area temporarily without making arrangements
to have a stock of the oral medicament available.

DISCUSSION

The main findings of this study are that the
3 continuation regimens under investigation yielded
similar and excellent results up to 2 years. Both of
the fully supervised intermittent regimens of strepto-
mycin plus high-dosage isoniazid were as effective as
the standard daily continuation regimen of isoniazid
plus PAS. Furthermore, the patients on all 3 contin-
uation regimens who received a total of 18 months
of chemotherapy and then stopped fared as well as
the patients who had 2 years of chemotherapy,
irrespective of the initial severity of the disease.
Further, although the patient population under
study was on average relatively elderly, drug toxicity
did not constitute a particular problem with the
intermittent regimens.

In evaluating these results it is important to
appreciate that the degree of cooperation obtained
from the patients on the PAS plus isoniazid regimen
was very high indeed, not only between 12 and
18 months but also between 18 and 24 months.
Thus, approximately 90% of urine tests for acetyl
isoniazid were positive, even in the latter half of the
second year. There is good evidence that reduced
levels of drug intake may well lead to failures of
chemotherapy with the standard regimen, especially
in patients with a severe form of the disease (Devi,
1972; Hong Kong Tuberculosis Services/British
Medical Research Council Investigation, 1972).
Of the supervised intermittent combinations, the

once-weekly regimen that was administered in the
second year has obvious advantages over the twice-
weekly regimen, both from the point of view of
convenience to the patient and from that of the
organization and cost of treatment. There is evidence
from Madras (Tuberculosis Chemotherapy Centre,
Madras, 1970) that once-weekly chemotherapy for
severe disease is considerably more effective when
given after 4 weeks of daily chemotherapy than when
given from the outset of treatment; even so, the

overall failure rate was found to be of the order of
10%, largely as a result of the failure of the once-
weekly regimen in patients who rapidly inactivated
isoniazid. The benefit from the 4-week initial inten-
sive phase and the uniform success with the once-
weekly regimen in the prevention of relapse in the
second year of the present study suggest that the
once-weekly regimen might still be uniformly suc-
cessful even if introduced much earlier in treatment.
A current study in Czechoslovakia is therefore
investigating the once-weekly continuation regimen
after an initial intensive phase of standard daily
chemotherapy with streptomycin, PAS, and iso-
niazid for 3 months. The ratio of slow inactivators to
rapid inactivators has been found to be 3:2 both in
Bohemia and in Slovakia.
The patients in the present study were also allo-

cated at random to 3 or to 6 months' hospitalization
at the start of their treatment. The longer period of
hospitalization conferred no therapeutic benefit what-
soever. The social and economic disadvantages of
hospitalization to the patient and the community are
well known (Fox, 1968; Teeling-Smith, cited by Fox,
1972) and the findings of the present study from a
technically advanced country lend further weight to
the now overwhelming body of evidence that neither
hospitalization nor rest in bed confer therapeutic
benefits in pulmonary tuberculosis (Fox, 1965, 1968;
Kreis et al., 1968, 1969; Chmelev and Alyabina,
1972). In a current investigation in Czechoslovakia,
a comparison is being made between 6 weeks' and
3 months' hospitalization.
The occurrence of isolated positive cultures in a

series of negative cultures during the course of
successful chemotherapy and after its termination in
patients undergoing intensive bacteriological super-
vision is well recognized. It does not presage a
bacteriological relapse (Raleigh, 1957; Velu et al.,
1961; Dawson et al., 1966; Evans et al., 1969;
Ramakrishnan et al., 1969). The evidence concerning
isolated positive cultures has previously been derived
from studies that did not include the so-called
" 100% " successful standard daily regimen of
streptomycin, PAS, and isoniazid, followed by PAS
plus isoniazid. It was found in the present study that
even with this " 100% " regimen, and despite a very
high degree of regularity of drug intake, isolated
positive cultures still occurred during the second
year of chemotherapy. Thus, even with this standard
regimen, the phenomenon of persisting organisms
(McDermott et al., 1956; McCune et al., 1966a, b) is
encountered. It is of further interest that isolated
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positive cultures between 18 and 24 months were
obtained as frequently from patients who continued
chemotherapy up to 24 months as from patients in
whom chemotherapy was stopped at 18 months.
Thus, there is no evidence that prolonging chemo-
therapy, at any rate for a period of 6 months,
influences the excretion of persisting organisms.
An important feature of this study was the flexi-

bility of the organization of the supervised intermit-
tent regimens, which were administered to the pa-
tients not only in chest dispensaries, but also, if more
convenient to the patient, by the patient's general
practitioner, in hospitals, in factory dispensaries, or,
in a few instances, in the patient's home. This was, in
fact, the first occasion in Czechoslovakia in which
the actual administration of therapy for tuberculous
patients was integrated into the general health ser-
vices of a whole geographical region of the country.
Moreover, this study was conducted at a field level
by the available staff and it was not found necessary
to appoint any additional personnel, despite the
introduction for the first time of the new, fully

supervised intermittent chemotherapy and despite
the need to meet the requirements of the research
protocol. As a result of the findings of the present
study, treatment in the Central Bohemian Region
and Prague City is now being increasingly based on
fully supervised and largely ambulatory chemo-
therapy. It is also likely that its use will spread to
other regions of Czechoslovakia (quite apart from
the areas in Slovakia that are currently collaborating
in the Second Cooperative Chemotherapy Study,
which involves only intermittent regimens).

It may be concluded that, as assessed at
24 months, streptomycin plus high-dosage isoniazid
as continuation chemotherapy twice weekly, or twice
weekly up to 12 months and then once weekly, were
as effective and safe as the standard continuation
regimen of daily PAS plus isoniazid. Further, as
assessed at 2 years, there was no demonstrable
benefit from continuation chemotherapy beyond
18 months. The study is still in progress and the
results of a follow-up at the end of 36 months will be
reported later.
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RESUM1

ETUDE COMPARATIVE DE DEUX SCHEMAS DE CHIMIOTHERAPIE ANTITUBERCULEUSE D'ENTRETIEN
PAR PRISE QUOTIDIENNE OU PAR PRISE BIHEBDOMADAIRE DE MADICAMENTS, AINSI QUE DE S2JOURS

DE 3 OU 6 MOIS EN SANATORIUM: 2. DEUXIPME RAPORT (R-SULTATS DU 12* AU 24e MOIS)

Le pr6sent article expose les resultats obtenus au cours
de la 2e ann6e dans l'6tude collective de la chimiotherapie
antituberculeuse menee en Boh8me centrale et A Prague.
Le premier rapport donnait les r6sultats de la Ire annee,

comportant une phase initiale commune de traitement par
trois antibiotiques puis soit l'administration quotidienne
d'isoniazide et de PAS (sch6ma PH) soit l'administration
bihebdomadaire de streptomycine et d'isoniazide (schema
S2H2).
A partir du 12e mois, on a proc6dd A une nouvelle

r6partition aleatoire des patients. Les malades PH ont
suivi le meme traitement jusqu'au 18e ou jusqu'au
24e mois. Les malades S,H, ont suivi le meme traitement
jusqu'au 18e ou jusqu'au 24e mois, ou ont reru un
schema SLH1 (streptomycine et isoniazide une fois par
semaine)jusqu'au 1 8e oujusqu'au 24e mois. On a accessoi-

rement compar6 les donnees recueillies en fonction de la
duree (3 ou 6 mois) de la cure initiale en sanatorium.
Apres exclusion de certains patients pour diverses

raisons, l'analyse principale de la 2e ann6e a port6 sur
353 malades: 74 malades 18/PH, 70 malades 24/PH,
50 malades 18/S2Hs, 54 malades 24/S,H2, 54 malades
18/SLHL et 51 malades 24/S1H1. La r6partition des cas,
sous le rapport de la gravit6 de l'affection avant le traite-
ment et de la presence de lesions r6siduelles aprEs un an,
etait tres semblable dans les 6 series de traitement. II en
etait de meme pour les 168 malades hospitalises pendant
3 mois et les 185 malades hospitalises pendant 6 mois.
Dans toutes les series, la majorit6 des patients n'ont

pr6sent6 que des cultures negatives pendant la 2e annee.
Une culture positive unique a 6te obtenue chez 17% des
malades 18/PH, 16% des malades 24/PH, 14% des
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malades 18/S,H2, 15% des malades 24/S2H2, 11% des
malades 18/SIH1 et 10% des malades 24/S1H1. Seuls
4 malades (2 18/PH, 1 24/PH et 1 18/S1HI) ont fourni
deux cultures positives. Le traitement a echoue dans un
cas (18/PH). Dans 43 (73%,) des 59 cultures positives,
le nombre des colonies a ete inf6rieur a 5. Trois cultures
positives (1 18/PH, 1 24/PH et 1 18/S2H,) 6taient r6sis-
tantes a la streptomycine et une (24/PH) r6sistante a
l'isoniazide et au PAS.

Entre le 12e et le 18e mois, 88% des 444 examens
pratiques pour contr6ler la r6gularite de la prise d'iso-
niazide par les malades 18/PH se sont reveles positifs.
Chez les malades 24/PH, le taux de positivite 6tait de
90% sur 400 tests entre le 12e et le 18e mois et de 92%
sur 399 tests entre le 18e et le 24e mois.

Les effets secondaires dus aux medicaments ont 6td
relativement rares et aucun des trois schemas chimio-
th6rapeutiques n'a pose de probleme de toxicit6. Durant
la 2e ann6e, la grande majorite des malades a ete trait6e
dans les dispensaires antituberculeux ou a requ les soins
d'un praticien de m6decine gen6rale.
On estime en conclusion que les trois sch6mas etudies

ont fait preuve d'une efficacite equivalente, mais que le
traitement intermittent offre l'avantage de permettre une
meilleure surveillance. I1 apparait en outre, aprEs 2 ans,
qu'on obtient des r6sultats aussi bons aprEs 18 mois
qu'apres 24 mois de chimioth6rapie et qu'une prolonga-
tion de la duree de l'hospitalisation initiale de 3 i 6 mois
n'apporte aucun b6nefice suppl6mentaire pour les ma-
lades.
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Annex I

LIST OF PARTICIPATING INSTITUTIONS AND PHYSICIANS

University clinic, tuberculosis hospitals, and sanatoria

Second Tuberculosis Clinic, Charles University, Prague
(Ass. Prof. F. Polinsk9; Dr J. Samal)

Tuberculosis Ward, Hospital, Kladno (Dr J. Lukeg; Dr I.
BuskovA)

Tuberculosis Ward, Hospital, Mnichovo Hradiste (Dr L.
Melichar; Dr V. Votroubkova)

Sanatorium Dobfil (Dr Z. Bal; Dr J. Charvat)
Sanatorium Kostelec (Dr J. Myslivecek; Dr J. Sykora)
Sanatorium Ples (Dr J. Ungr; Dr E. Matejka)
Sanatorium Prosecnice (Dr P. Sandtner; Dr B. Zdenkova)
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Chest clinics in Central Bohemia
Benesov (Dr A. Jelinkova, Mrs M. Calpalova)
Beroun (Dr J. Sirek; Mrs B. Musilova)
Caslav (Dr H. Pefiazova; Mrs M. Malkova)
Dobris (Dr Z. Baly; Miss A. galdova)
Hoiovice (Dr Z. Hrdy; Mrs I. Smolikova)
Jilove u Prahy (Dr B. Ruzhova; Mrs M. Houstkova)
Kladno (Dr B. Sukova; Mrs V. Ticha)
Kralupy (Dr Z. Aiha; Mrs L. Pavlickova)
Kutna Hora (Dr J. Kozak; Miss K. Smrckova)
Melnik (Dr A. Weber; Mrs Z. Leubnerova)
Mestec Kralove (Dr R. Tomeckova; Mrs Z. Kostkova)
Mlada Boleslav (Dr R. Svojse; Mrs L. Votavova)
Mnichovo Hradiste (Dr J. Ludvicek; Mrs Z. Svecova)
Nov6 Straseci (Dr M. Bures; Mrs V. Vorlova)
Nymburk (Dr F. Trippe; Miss J. Rihova)
Podebrady (Dr R. Tomeckovi; Mrs K. Myskova)
Prague-East (Dr J. Vydrova; Mrs H. Toulcova)
Prague-West (Dr H. Vydra; Mrs M. Zinekerova)
Pfibam (Dr J. Fiala; Miss A. Neubergerova)

Rakovnik (Dr L. Teicher; Mrs L. Kurzova)
Ricany (Dr A. Ungrova; Mrs M. Fiserova)
Sedlcany (Dr B. Hofejgi; Mrs D. StudenA)
StarA Boleslav (Dr M. Hojkova; Miss B. Ledecka)
Slany (Dr J. Chomatova; Mrs 0. Schmidova)
Vlasim (Dr Z. Valtrova; Mrs Z. KostkovA)
Votice (Dr H. Racek; Miss I. Pomahacova)
Zbraslav (Dr B. Ruzhova; Mrs J. Piazova)

Chest clinics in Prague
Prague 1 (Dr B. Vodickova; Mrs P. 2Akova)
Prague 3 (Dr K. Suchomel; Dr J. Cimbalova; Dr 0.

Peyrekova; Dr V. Plihalovi; Miss M. Kulhankova)
Prague 5 (Dr J. Bohm; Dr K. Podzemsky; Dr Z.

Prochazkova; Mrs R. Fucimanova)
Prague 6 (Dr R. Hellerova; Dr P. 9ime6ek; Dr D.
Doubravova; Dr J. Thof; Mrs R. Habancova)

Prague 7 (Dr J. Gallas; Dr R. Hazuka; Mrs J. Jiroutova)
Prague 10 (Dr J. Bambuch; Dr M. MeislovA; Dr A.

Marik; Dr 0. Zderadicka; Mrs M. Bejckova)

nnex 2

CLASSIFICATIONS OF RADIOGRAPHIC APPEARANCES

(1) Extent of disease (Tuberculosis Chemotherapy
Centre, Madras, 1960)

(a) Trivial: minimal lesions that the assessor regarded
as inactive, purely on radiographic grounds.

(b) Slight: minimal or rather larger lesions that he
regarded as radiographically active.

(c) Limited: lesions of greater extent than in (b) but
involving a total area of lung less than that occupied by
the right upper lobe as visualized on a postero-anterior
radiograph.

(d) Moderate: lesions of greater extent than in (c) but

whose total extent, even bilateral, did not exceed an area
equivalent to the whole of one lung.

(e) Extensive: lesions that involved an area of more
than the whole of one lung.

(f) Gross: very extensive bilateral disease.

(2) Extent of cavitation (Simon, 1966)
(a) Nil: no cavitation.
(b) Slight: less cavitation than moderate.
(c) Moderate: a single cavity 4 cm2 in size, or 2 cavities

each about 2 cm2 in size.
(d) Extensive: greater cavitation than moderate.
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