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FIRST INTERNATIONAL CO-OPERATIVE 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*

1. First Report: The Results at 12 Months

WHO COLLABORATING CENTRE FOR TUBERCULOSIS CHEMOTHERAPY, PRAGUE'

The results of a controlled clinical trial of tuberculosis chemotherapeutic regimens,
carried out with the co-operation of all 7 tuberculosis hospitals and 27 of the 30 chest
clinics ofthe Central Bohemian region and 6 of the 10 chest clinics ofPrague, are presented.

Patients in whom pulmonary tuberculosis had been newly diagnosed and confirmed
bacteriologically were given standard triple-drug chemotherapy with streptomycin, PAS,
and isoniazid for 3 months. They were then allocated at random either to standard daily
continuation chemotherapy with isoniazid plus PAS or to fully supervised treatment with
streptomycin and high dosage isoniazid, given twice weekly. After I year the results of
both regimens were highly satisfactory, but the intermittent regimen-the organization of
which is described here in detail-also offered administrative advantages to the treatment
services. Furthermore, it was more acceptable to the patients. A subsidiary comparison
between two durations ofsanatorium treatment-3 months and 6 months- failed to demon-
strate any benefit from the longer period.

A supervised intermittent regimen of streptomycin
plus high-dosage isoniazid from the start of treat-
ment, or as continuation chemotherapy, is now

* This paper reports a co-operative investigation, planned
and carried out jointly by the WHO Collaborating Centre
for Tuberculosis Chemotherapy, Prague, Czechoslovakia
(Principal Investigator: Ass. Prof. F. Polansky; Statistician:
Dr A. VodrUIkovi; Bacteriologist: Dr A. Viznerova; Field
Organizer: Dr J. Kvapil; Regional Tuberculosis Nurse:
Miss E. Wterbovd); the Prague City Tuberculosis and Chest
Diseases Dispensary (Chief: Dr J. Jeniekova; Deputy
Chief: Dr J. Zatecka); the Tuberculosis and Chest Diseases
Unit, Medical Research Council, London, United Kingdom
(Director: Dr Wallace Fox; Co-ordinator: Dr H. Stott;
Statistician: Miss R. Tall); and the Unit for Laboratory
Studies in Tuberculosis, Medical Research Council, London
(Honorary Director: Professor D. A. Mitchison), in con-
sultation with the World Health Organization, Geneva,
Switzerland. The analysis was undertaken and the report
written by Dr A. Vodrazkova, Ass. Prof. F. Polansky,
Dr H. Stott, Dr Wallace 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).

established as an effective treatment for pulmonary
tuberculosis in developing countries (Tuberculosis
Chemotherapy Centre, Madras, 1964, 1970; Chaulet
et al., 1967). In technically advanced countries, the
regimen is being used increasingly for continuation
treatment after an initial phase of daily triple-drug
chemotherapy (Dawson, 1966; Sbabaro & Johnson,
1967; Poole& Stradling, 1965, 1969). However, there
has been no report so far of a controlled comparison
of intermittent regimens with the classical daily oral
regimen in the continuation phase of treatment. In the
present investigation, a standard regimen of isoniazid
plus PAS was compared with twice-weekly strepto-
mycin plus isoniazid as a continuation regimen
following 3 months of daily triple-drug chemo-
therapy. The patients were drawn from a whole
geographical region of Czechoslovakia-namely, the
Central Bohemian region (and, for a short time,
from a major part of Prague). A noteworthy con-
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sequence of this is that the findings apply to all
eligible patients in whom tuberculosis was diagnosed
during the period of intake for the region.

In many technically advanced countries, it is still
normal practice to treat patients with pulmonary
tuberculosis in hospitals or sanatoria for many
months, despite abundant evidence that out-patient
treatment does not adversely affect the course of the
disease (Tyrrel, 1956; Tuberculosis Chemotherapy
Centre, Madras, 1959; Bell, 1960; Dawson et al.,
1966; East African/British Medical Research Council
Thiacetazone Investigation, 1966). A subsidiary
object of the present investigation was to compare the
effects of 6 months' hospitalization-the normal
period for patients with pulmonary tuberculosis in
Czechoslovakia-with those of 3 months' hospitali-
zation. When this investigation was undertaken, it
was not considered administratively possible to study
the results of an even shorter period of in-patient
treatment.

ORGANIZATION AND CONDUCT OF THE STUDY

Central Bohemia is a region surrounding, but
excluding, Prague. It is approximately 11 300 square
kilometres in area and has a population of one-
and-a-quarter million. Patients from 27 of the
30 chest dispensaries of the region were admitted
to the study, in which all 7 tuberculosis hospitals
co-operated. During the latter part of the intake
phase, patients were also admitted from 6 of the
10 district chest dispensaries in Prague,1 a city with
665 000 inhabitants living in an area of approxi-
mately 160 square kilometres.

Selection ofpatients
The patients were residents of the Central Bohe-

mian region or of Prague, where they were expected
to stay for at least 3 years. They were 15 to 70 years
of age, and had newly diagnosed active pulmonary
tuberculosis, sputum positive on culture, and no
history of previous chemotherapy. Each patient
was judged to be normally cooperative and able
to attend a chest dispensary regularly to collect
drugs every 2 weeks or to attend an injection centre
for supervised administration of chemotherapy twice
a week.

I One dispensary in the Central Bohemian region and 4
in Prague did not refer patients for administrative reasons,
and two Central Bohemian dispensaries were in Kolin
district, where a major epidemiological study had already
been in progress for several years.

Patients with serious diseases other than tuber-
culosis were ineligible for the study.

Pretreatment investigations

Before the start of chemotherapy, each patient
was subjected to a clinical examination, weighing,
a haemoglobin estimation, and a full-plate postero-
anterior radiograph of the chest. Five pretreatment
sputum specimens from each patient were examined
by smear microscopy and culture, and 2 positive
cultures, when available, were tested for drug sensi-
tivity (for bacteriological procedures, see page 576).

Chemotherapeutic regimens

During the first 3 months the following triple-drug
regimen was administered to all patients:

SPH

Streptomycin sulfate 1 g daily by intramuscular
injection for the first 6 weeks (0.75 g for 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.
The regimens of continuation chemotherapy were:

PH

Isoniazid 300 mg plus sodium PAS 10 g given
together daily, in compressed tablet form, in 2 equal
doses.

S2H2

Streptomycin sulfate by intramuscular injection
in a dose of 1 g plus 14 mg of isoniazid per kg of
body weight and 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.

Allocation to continuation chemotherapy
Ten weeks after the start of the standard triple

regimen, patients who had had at least 1 positive
pretreatment culture, organisms sensitive to strepto-
mycin, PAS, and isoniazid, no interruption of treat-
ment (or an interruption of 2 or all 3 drugs for less
than 3 weeks, or other departures-including desen-
sitization procedures-totalling less than 6 weeks),
and who were still judged to be co-operative, were
allocated at random in equal proportions to 3 months
or 6 months of hospital treatment. At the same
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time, they were allocated at random ' to one of the
two regimens of continuation chemotherapy. In this
way 4 groups of patients were constructed as follows:

Duration of Continuation
in-patietzt treatinent chemotherapy

3/PH 3 months PH
6/PH 6 months PH
3/S2H2 3 months S2H2
6/S2H2 6 months S2H2

General manbagement

During the in-patient period, all the drugs were
administered under the direct supervision of the
hospital staff. The patient was discharged after 3 or
6 months, according to allocation. In a few instances
discharge was delayed because the sputum smear
results were still positive, or for social reasons.

During the out-patient period, the PH patients
followed the normal routine practice for out-
patients-that is, they were asked to attend their
chest dispensary fortnightly for the first 3 months
after discharge and thereafter at monthly intervals.
At each attendance they were given a supply of
tablets to last until the next attendance and were
told of the importance of taking the prescribed
regimen regularly.
The arrangements for the S2H2 patients were made

as flexible as possible, the aim being to suit the con-
venience of the patients so that there would be as
little disruption as possible of their normal lives.
Thus, patients could choose to attend a chest dispen-
sary, general practitioner's surgery, health centre, or
hospital near their home or place of work or en
route to work. If this was not possible or special dif-
ficulties arose, a nurse went to the patient's home or
place of work to administer the drugs. Sometimes the
patient used more than one of the available treat-
ment facilities. The arrangements were reviewed from
time to time, particularly when there was a change in
the patient's circumstances. The patient always
remained under the control of the supervisory chest
physician of the dispensary, irrespective of where
treatment was obtained, and a postcard was sent to
the dispensary after each dose of medicament to
confirm that this had been given. If any patient

I During the course of the study it was decided to allo-
cate a higher proportion of patients to the S1H2 regimen
than to the PH regimen-namely, 2: 1 instead of 1: 1,
in order that both a twice-weekly and a once-weekly regimen
of streptomycin plus isoniazid could be studied in the second
year in the S2H2 series.

failed to attend on the appointed day, a home visit
was paid by the nurse on the next day as a reminder,
and any missed chemotherapy was administered. The
management of patients who failed to attend despite
the reminder was decided by the physicians co-ordi-
nating the study. When a patient went on holiday, if
it was not possible to arrange for the administration
of the S2H2 regimen, a supply of isoniazid plus PAS
tablets was provided.

Observations during treatment
At monthly intervals the physician in charge

recorded departures from the prescribed chemo-
therapy and any evidence of drug toxicity. One
sputum specimen at 1, 2, 3, 4, 5, 7, 8, and 9 months
and 2 specimens at 6, 10, II, and 12 months were
sent to the central laboratory for examination. In
addition, the patient was weighed each month and
a chest radiograph was taken at 1, 3, 6, and
12 months.

Urine testing for isoniazid
During the period of hospital treatment a spe-

cimen of urine was obtained at approximately
monthly intervals, the date being selected at random
by the statistician. It was collected by the regional
clinic nurse on an occasion unexpected by both the
patient and the nurses in charge, and was tested in
the central laboratory for the presence of acetyl-
isoniazid (Eidus & Hamilton, 1964). During the
period of out-patient treatment, a urine specimen was
collected from the PH patients each month by the
clinic nurse at a surprise visit to the patient's home
or place of work. In the case of the S2H2 patients,
a urine specimen was collected usually once a month
at a surprise visit, within 24 hours of an injection,
if the patient was not receiving chemotherapy from
the chest dispensary staff; this specimen was tested
in the central laboratory.

Change of chemotherapy
It was laid down in the protocol that chemo-

therapy could be changed, after confirmation by the
local co-ordinating panel, for:

(1) major and intractable drug toxicity,
(2) persisting smear and culture positivity in the

second 6 months of treatment, or
(3) clear-cut radiographic deterioration, in the

presence of a heavily positive sputum, that did not
resolve after a course of non-tuberculous chemo-
therapy.
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BACTERIOLOGICAL PROCEDURES

All routine bacteriological examinations, includ-
ing sensitivity tests, were done at the central labora-
tory, situated in the Second Tuberculosis Clinic of
Charles University.

Smear and cultures

Smears and cultures were examined by the stan-
dard Medical Research Council (MRC) method
(East African/British Medical Research Council
Thiacetazone/Diphenylthiourea Investigation, 1960).
Sputum smears were examined by fluorescence micro-
scopy and, if positive, were graded as " heavy ",
"moderate ", or " scanty ", by comparison with
standard smears (Mitchison, 1966). After treatment
with sodium hydroxide the sputum specimens were
inoculated on to 2 slopes of Lowenstein-Jensen
medium (without potato starch). In addition, in the
present study, a third slope containing 0.5% sodium
pyruvate was inoculated. Cultures were incubated
at 37°C and examined weekly until positive or for 8
to 9 weeks, when they were reported as negative if
no growth was present. In the case of positive cul-
tures, growth was recorded as " confluent ", " innu-
merable discrete colonies", " 100-20 colonies", or
as the number of colonies if it was less than 20.

Sensitivity tests

Tests of sensitivity to isoniazid, streptomycins
and PAS were performed by the standard MRC
methods (section II of Canetti et al., 1969). They were
done on slopes of Lowenstein-Jensen medium with-
out potato starch) containing a range of drug concen-
trations. In addition, the standard sensitive strain,
H37Rv, and 1 drug-free slope as a control were set
up in each batch of tests.
The drug concentrations (before inspissation) were

as follows:
Drug Drug concentration (pg/lnl)

Isoniazid Test strain 0.2, 1
H37Rv 0.025, 0.05, 0.1, 0.2

Streptomycin Test strain 8, 16, 32, 64
H37Rv 2, 4, 8, 16

Sodium PAS dihydrate Test strain 1, 2, 4, 8
H37Rv 0.25, 0.5, 1, 2

The slopes were incubated at 3/C and read at
4 weeks. Individual tests were repeated if the drug-
free slope of the test strain was contaminated or
showed growth of 100 colonies or less, or if the test
strain showed growth on 0.2 ,ug/ml but not on

1 ,tg/ml of isoniazid, or if there was a resistance
ratio (RR) 1 of 4 for streptomycin or PAS.

Definition of bacterial resistance
In each of the following definitions " growth " is

defined as 20 or more colonies:

Isoniazid

(a) growth on 1 ,tg/ml on 1 culture, or
(b) growth on 0.2 ,ug/ml on 2 cultures, or
(c) growth on 0.2 ,tg/ml on 1 culture provided

that the repeat test on the same culture yielded growth
on 0.2 jug/ml or more.

Streptomycin and PAS

(a) an RR of 8 or more on 1 culture, or
(b) an RR of 4 on 2 cultures, or
(c) an RR of 4 on 1 culture followed by an RR

of 4 or more in the repeat test on the same culture.

Identification tests

The primary growth of Myco. bovis was encour-
aged by the inoculation of a slope containing 0.5%
sodium pyruvate. Each culture tested for drug sensi-
tivity was examined for colonial morphology, pig-
mentation, growth at 25°C, and catalase activity.
In addition, the niacin, nitrate reduction, and PNB
tests were performed.

Strains classified as Myco. bovis on the basis of
stimulation of growth by pyruvate and negative
niacin and nitrate reduction tests were sent to the
WHO International Reference Centre for the Diag-
nosis of Tuberculosis, Institute of Hygiene and
Epidemiology, Prague, for confirmation by animal
inoculation.

STUDY POPULATION

A total of 1 025 patients were registered between
1 January 1967 and 30 June 1969 and the SPH
regimen for 10 weeks was prescribed for them all.
Of these patients, 577 were not allocated to continua-
tion chemotherapy after 10 weeks: 480 (47 %) because
all 5 pretreatment cultures were negative; 31 (3%)
because of resistant or atypical mycobacteria in the
pretreatment cultures; 30 (3 %) because there was
a change or major interruption of chemotherapy
on account of drug toxicity (see page 583); 12 (1 %)

1 Defined as the minimal drug concentration inhibiting
growth (MIC) of 20 or more colonies of the test strain,
divided by the MIC of strain H37Rv.
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Table 1. Population in main analysis

Population

Total allocated to continuation treatment

Excluded from main analysis

Reason for exclusion:

death from disease other than tuberculosis

intercurrent disease led to change or inter-
ruption of chemotherapy

drug toxicity led to change or interruption
of chemotherapy

change of chemotherapy due to non-
cooperation

Total remaining in main analysis

because they died during the first 3 months of treat-
ment; and 24 (2 %) for miscellaneous other reasons.

Thus there remained 448 (44 %) patients who yielded
a culture of Myco. tuberculosis or Myco. bovis
sensitive to isoniazid, streptomycin, and PAS, and
who were eligible for allocation to continuation
treatment at 10 weeks. Of these, 97 were allocated
to the 3/PH, 90 to the 6/PH, 126 to the 3/S2H2, and
135 to the 6/S2H., series.

Exclusions

Of the 448 patients allocated to continuation
chemotherapy, 50 (13: 3/PH, 9: 6/PH, 19: 3/S2H2,
and 9: 6/S2H2) were excluded from the main analysis
(Table 1). Of these, 9 (2: 3/PH, 1: 6/PH, 5: 3/S2H2,
and 1: 6/S2H2) were excluded because they died of
a disease other than tuberculosis, and 25 because
they had a change of chemotherapy or an interrup-
tion of 6 weeks or more on account of intercurrent
disease. These 25 patients comprised 18 (7: 3/PH,
3: 6/PH, 5: 3/S2H2, and 3: 6/S2H2) who were pre-
sumed to have infective hepatitis, and 1 each with
gallstones (6/S2H2), colitis (3/PH), gastritis (3/S2H2),
bronchopneumonia (3/PH), gastric ulcer (6/PH),
arthritis (3/S2H2), and a psychosis (3/S2H2). A fur-
ther 12 (1: 3/PH, 4: 6/PH, 4: 3/S2H2, and 3: 6/S2H2)
were excluded on account of drug toxicity, and
4 more (1: 3/PH, 2: 3/S,H2, and 1: 6/S2H2) for being
uncooperative.

There remained 398 (84: 3/PH, 81: 6/PH, 107:
3/S2H., and 126: 6/S2H2) patients in the main

analysis, of whom 366 came from Central Bohemia
and 32 from Prague.

Pretreatment comparisons
The age distributions of the 4 groups (84: 3/PH,

81: 6/PH, 107: 3/S2H2, and 126: 6/S2H2) were

similar, 46%, 44%, 50%0, and 43 %, respectively,
being aged 55 years or more (Table 2). The weight
distributions also were similar, the 3/PH and 6/PH
patients weighing on average 65.1 kg, those in
the 3/S2H2 group, 63.9 kg, and the ones receiving
6/S2H2, 64.0 kg. The sputum smear was positive
in 1 or more specimens in 51 %, 31 %, 50%, and
44%, respectively, being heavily positive in 20%,
16%, 27%, and 21 %, respectively. The distribu-
tions of the total extent of disease on radiography
were very similar: 57%, 4700, 47%, and 49%,
respectively, had limited, moderate, extensive, or

gross disease (for definitions see Annex 2). There
was cavitation in 37%, 28%, 26%, and 33 %,
respectively, on a postero-anterior radiograph.

In summary, the pretreatment findings for the
4 series were similar, as were those for the combined
PH and combined S2H2 series and for the combined
3-month and combined 6-month series.

RESULTS

Presentation of the findings
As the pretreatment findings for all 4 series were

similar, the 3-month and 6-month series have been

All
Ipatients

Treatment series

3/PH 6/PH

448

50

9

25

12

4

398

97

13

2

9

84

3/S2H2

126

19

5

8

4

2

107

90

9

4

4
4
0

81

6/S2H2

135

9

1

4

3

126
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Table 2. Pretreatment findings in patients in main analysis

Pretreatment findings

Age (years)

15-24

25-34

35-44

45-54

55-64

65-70

Weight (kg):

< 45

45-49

50-59

60-69

70-79

> 80

Bacterial content of sputum: a

negative

scanty

moderate

heavy

Radiographic extent of disease: b

nil

trivial

slight

limited

moderate

extensive or gross

Radiographic extent of cavitation: b

nil

slight

moderate

extensive

Total patients

Treatment series

3/PH 6/PH 3/S2H2 6/ S2H2

No. % No. %0 No. % No. %

8 10 10 12 4 4 12 10

7 8 7 9 11 10 13 10

13 15 16 20 21 20 20 16

17 20 12 15 18 17 27 21

20 24 28 35 32 30 35 28

19 23 8 10 21 20 19 15

2 2 4 5 3 3 2 2

1 1 3 4 2 2 2 2

31 37 20 25 34 32 44 35

20 24 24 30 36 34 46 37

20 24 22 27 27 25 2 1 17

10 12 8 10 5 5 11 9

41 49 56 69 53 50 70 56

18 21 10 12 17 16 21 17

8 10 2 2 8 7 8 6

17 20 13 16 29 27 27 21

2 2 2 2

9 11 11 14

25 30 30 37

30 36 27 33

12 14 7 9

6 7 4 5

53 63 58 72

8 10 9 11

18 21 13 16

5 6 1 1

84 - 81 -

4 4

21 20

32 30

29 27

17 16

4 4

79 74

10 9

13 12

5 5

107

1 1

26 21

37 29

35 28

18 14

9 7

85 67

21 17

17 13

3 2

1 26

a Result of most positive direct smear.
b For definition, see Annex 2.
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Table 3. Radiographic changes during the 12-month period

Improvement
Treatment Total No change Deterioration

series patients exceptional considerable moderate slightseis assessed
No.! % No. % No. % No. % No. % No. %

PH 165 3 2 33 20 49 30 35 21 40 24 5 3

S2H2 232a 6 3 50 22 66 28 56 24 48 21 6 3

3 months 191 5 3 47 25 46 24 43 23 44 23 6 3

6 months 206a 4 2 36 17 69 33 48 23 44 21 5 2

a Excluding one patient (6/S2H2) whose 12-month X-rays were not available.

amalgamated for comparison between the PH and
the S2H2 series, and vice versa. The principal com-
parison is between 165 PH and 233 S2H2 patients
and the subsidiary comparison between 191 3-month
and 207 6-month patients.

Comparison between PH and S2H2 regimens
Radiographic changes. A substantial majority of

patients showed radiographic improvement at
12 months (Table 3). Moderate or greater improve-
ment was reported in 52% of 165 PH patients and
53% of 232 S2H2 patients, and deterioration had
occurred in 3 % in each series.

Cavitation had disappeared on postero-anterior
radiography in 39% of 54 PH patients and 42% of
71 S2H2 patients who had cavitation before treat-
ment and had diminished in 26% and 27 %, respec-
tively (Table 4). Three patients (all S2H2) without
pretreatment cavitation had apparent cavitation after
12 months.

Bacteriological results. There was a rapid increase
in the proportion of patients negative on culture at
a single examination (Table 5). Thus, in 32% of
165 PH patients and 31% of 232 S2H2 patients,
culture of the first pretreatment specimen was nega-
tive. At 3 months the corresponding proportions
in the two series were 94% and 91 %; at 6 months,
96% and 97%; and at 12 months, 98% and 99%,
respectively.
Each patient's bacteriological status at 12 months

was classified on the basis of the sputum culture
results available at 10, 11, and 12 months, during
which period 6 specimens should have been examined
(see page 575). In the event, the average number of
culture results available per patient was 5.7 for the
PH series and 5.8 for the S2H2 series.
Of 165 PH patients and 233 S2H2 patients, 93 %

and 94 %, respectively, had all cultures negative
(Table 6); another 5% and 4%, respectively, had
a single positive culture. Two positive cultures were
obtained in 2 (1 %) of the PH patients and 6 (3 %)
of the S2H2 patients, 3 positive cultures in 1 (1 %)
PH patient, and 4 positive cultures in 1 (1 %) PH
patient. Thus, the results were very similar.

Table 7 shows the degree of growth of positive
cultures in the 11 PH patients and 15 S2H2 patients
who had 1 or more positive cultures at 10, 11, or
12 months. There were 16 (7 PH and 9 S2H2)
patients with a single positive culture; in 13 of these
patients, only 1 colony grew. In the 8 patients with 2
positive cultures each, there was a growth of 1 colony
in 5 cultures and 2 to 10 colonies in 10 more. In the
single patient (PH) with 3 positive cultures, a single
colony grew in 1 culture and 100 to 20 in the
other 2. In the PH patient with 4 positive cultures,
there was growth of 20 or more colonies in 3 cul-
tures. Thus, the majority of cultures at 10, 11, and
12 months had very low colony counts. Table 7
shows also that 18 of the strains tested were sensi-
tive to all 3 drugs.
The degree of growth of the 5 pretreatment cul-

tures from each patient producing positive cultures
at 10, 11, and 12 months is set out in Table 8.
Of the 16 patients with a single positive culture at 10,
11, or 12 months, 1 had all the available pretreat-
ment cultures negative on Lbwenstein-Jensen medium
(a positive result being obtained only on the pyruvate
slope). Another 3 had only 1 positive pretreatment
culture with a growth of 1 colony (1 was a bovine
strain). In all 4 patients the positive culture at 10,
11 or 12 months grew only 1 colony.
Of the 8 patients with 2 positive cultures at 10,

11, and 12 months, 1 had all 5 pretreatment cultures
negative (a positive one being obtained only on the
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Table 4. Changes in cavitation over the 12-month study period

Patients without Cavitation:
Treatment cavitation before Total

series treatment and patients disappeared less unchanged more
at 12 months a assessed

No N. % N. % N. %

PH 111 54 21 39 14 26 19 35 0 0

S2H2 161 71 30 42 19 27 21 30 1 1

3 months 130 61 28 46 15 25 17 28 1 2

6 months 142 64 23 36 18 28 23 36 0 0

a Including 3 S2H2 patients (1: 3-month, 2: 6-month) who had cavitation at 12 months.

Table 5. Results of sputum culture before and during chemotherapy

Regimen Duration of hospitalization

Month PH S2H2 3 months 6 months

assessment Culture Culture Culture Cultureasse tPatients negative Patients negative Patients negative Patients negative
assessed assessed assessed assessed

_ No. |% No. |% No. |% No.|%
0 165 53 32 232 71 31 191 47 25 206 77 37

3 155 145 94 216 196 91 179 161 90 192 180 94

6 164 158 96 230 222 97 187 182 97 207 198 96

9 158 158 100 227 226 100 180 179 100 205 205 100

12 164 160 98 232 229 99 189 185 98 207 204 99

Table 6. Bacteriological status at 12 months, based on culture results at 10, 11, and 12 months

Regimen Duration of hospitalization
Culture results PH S2H2 3 months 6 months

No.| % No.| % No.| % No. %

All specimens at 10, 11, and 12 months negative 154 93 218 94 182 95 190 92

One specimen at 10, 11, or 12 months positive, the rest negative 7 4 9 4 6 3 10 5

Two specimens at 10, 11, or 12 months positive, the rest negative 2 16 3 1 1 7 3

Three specimens at 10, 11, or 12 months positive, the rest negative 1 1 0 0 1 1 0 0

Four specimens at 10, 11, or 12 months positive, the rest negative 1 1 0 0 1 1 0 0

Total patients 165 100 233 100 191 101 207 100
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Table 7. Degree of growth and drug sensitivity of positive cultures at 10, 11, and 12 months

No. of positive No. of No. of Drug sensitivity b
cultures at 10, 11, Regimen patients colonies grown a
and 12 months Isoniazid Streptomycin PAS

7

9

1

10

20+

1

10

S

s

R

S

S

S

S

S

S

R

S

S

S

S

S

S

S

S

S

R

S

S

S

S

S

R

S

S

R

S

S

R

S

S

S

S

S

S

S

S

S

S

S

S

R

S

S

S

1, 1 S,NA S,NA S,NA
2

3, 1 S,S S,S S,S

6, 3 ND,ND ND,ND ND,ND

6, 2 S,S S,S S,S

2, 2 S,ND S,ND S,ND
6

1, 3 ND,S ND,S ND,R

2, 10 S,S S,S S,S

20+, 1 S,ND S,ND S,ND

1 20+, 20+, 1 R,ND,R S,ND,S S,ND,S

10, IC, 20+, 20+ ND,R,R,ND ND,S,S,ND ND,S,S,ND

a 1-19 = exact number of colonies; 20+ = 20-100 colonies; IC = innumerable discrete colonies.
b S = sensitive; R = resistant; NA = result not available; ND = not done.

pyruvate slope) and 4 others had only 1 positive with
a growth of 1, 1, 3, and 4 colonies, respectively.
In all 5, the positive cultures at 10, 11, and 12 months
had a growth of 10 colonies or less. In the PH
patient with 3 positive cultures, growth at 10, 11,
and 12 months was substantially less than in the

pretreatment cultures. On the other hand, in the
cultures for the PH patient with 4 positive cultures
at 10, 11, and 12 months, growth was substantially
greater than in the pretreatment cultures, only 1 of
which was positive, and even that produced only a

single colony.

PH

S2H2

PH

S2H2

PH

PH

2

3

4

l ,l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 8. Degree of growth of positive cultures at 10, 11, and 12 months compared with growth before treatment

No. of positive
cultures at 10, 11,IRegimenand 12 months

No. of
colonies grown

1

1

1

1
1

'I1

6,1

6, 2

2, 2

1, 3

2, 10

20+,1

20+, 20+, 1

10, IC, 20+, 20+

Pretreatment culture results a,b

20+ 20+

20+ 20+

NA 1

o 0

0 NA

10 20+

14 IC

3 2

4 2

IC CG

IC CG

IC 20+

0 1 c

0 0

20+ 20+

5 20+

4

14

1
0

0

0

0

20+

0

0

5

0

1
0

0

Ctd

20+ 20+ 20+

20+ 20+ 1 3

0 0 0

0 Ctd 0

3 0 1

20+ IC IC

6 0 5

1 2 15

0 0 2

CG CG IC

IC IC IC

IC IC 20+

0 0 0

0 1 0

20+ 20+ 20+

6 16 20+

0

0

0

0

0

0

0

17

0

20+

0

0

0

0

0

0

20+

0

1
0

3

0

20+

CG CG CG CG CG

0 0 Ctd

a On standard Lowenstein-Jensen medium without pyruvate.
b O = negative; 1-19 = exact number of colonies grown; 20+ = 20-100 colonies;
IC = innumerable discrete colonies; CG = confluent growth; NA = not available; Ctd = contaminated.

c Identified as Myco. bovis.

No. of
-__+ I-pa ients

7

9

2

6

PH

PH

S2H2

2

3

4

PH 1

PH 1



COMPARISON OF CONTINUATION CHEMOTHERAPEUTIC REGIMENS

Comparison between 3 months and 6 months of
hospitalization.
Radiographic changes. There was moderate or

greater improvement in 51 % of the 3-month series
and in 53% of the 6-month series (Table 3); cavita-
tion had disappeared in 45% and 35 %, respectively
(Table 4).

Bacteriological results. At 3 months, 90% of
the 3-month series and 940% of the 6-month series
were culture-negative (Table 5), 98% and 99%, res-
pectively, being culture-negative at 12 months.
The average number of culture results available

for each patient was 5.7 for the 3-month series and
5.8 for the 6-month series. Of the 191 patients in
the 3-month series, 9500 had all cultures negative
at 10, 11, and 12 months, compared with 92% of
the 207 patients in the 6-month series (Table 6);
30% and 5 %, respectively, had a single positive cul-
ture. Two positive cultures were obtained in 1% of
the 3-month patients and 30 of the 6-month patients,
3 positive cultures in a single 3-month patient and
4 positive cultures in another 3-month patient.
Thus, the results were very similar for the two
series, and the only possible failure was the 3/PH
patient with 4 positive cultures.

Regularity of chemotherapy in the PH series

In addition to testing a urine specimen each month
in the hospital patients, the regularity of self-
medication in the PH series was studied in the out-
patients by considering the results of tests for iso-
niazid on urine specimens obtained monthly at sur-
prise visits to the patients' homes. A positive result
was taken to mean that 100 mg or more of isoniazid
had been consumed within the previous 12 hours
(Venkataraman et al., 1965; Rao et al., 1967).
A very high proportion of the urine tests in the in-

patients was positive (Table 9)-i.e., 547 (98 %) of the
557 tests performed. However, the proportion of
positive tests in out-patients was only slightly lower,
being 92% of 1 109 tests, and the proportions of
positive tests in the 3-month and 6-month series
were very similar, being 93 % and 92 %, respectively.

Thus, chemotherapy in the PH patients was con-
sistently regular when it was administered to them
in hospital, and these patients were also very regular
in self-medication once they were out-patients.

Drug toxicity
During the first 3 months of the study, various

side-effects occurred in 478 patients receiving the

Table 9. Results of urine tests in the PH series

Results of all tests performed
Duration of Result

hospitalization of test in-patients out-patients

No. % No. %

positive 190 98 624 93

3 months negative 4 2 48 7

Total 194 100 672 100

positive 357 98 401 92

negative 6 2 36 8
6 months

Total 363 100 437 100

positive 547 98 1025 92

negative 10 2 84 8

Total 557 100 1 109 100

SPH regimen-namely, the 398 patients in the
bacteriological analysis, the 50 patients excluded
from the bacteriological analysis for the reasons
given in Table 2, and the 30 patients who were not
allocated to continuation chemotherapy at 3 months
because of drug toxicity. The occurrence of side-
effects from the third to the twelfth month has been
studied in 398 (187 PH, 261 S2H2) patients who were
allocated at random to continuation chemotherapy.

Side-effects during the first 3 months. In all, 20.9%
of the 478 patients had side-effects (Table 10). These
led to a major departure from the prescribed treat-
ment (defined as either a cessation of chemo-
therapy or interruption for 7 or more days) in 60
(12.6%). In 38 patients (7.9%) the side-effects were
cutaneous. Because of the procedure for desensitiza-
tion adopted for many patients, it was often not
possible to identify the offending drug or drugs.
As a result, the rates for cutaneous reactions cannot
be given separately for the 3 drugs. All the vestibular
side-effects were attributed to streptomycin and the
gastric side-effects to PAS. The total frequency of
vestibular side-effects was 6.9 %, resulting in major
departures from the prescribed treatment in 2.9%.
The corresponding proportions for gastric side-
effects were very similar: 6.7% and 2.1 00.

Side-effects from 3 to 12 months. The frequency
of various side-effects from the third to the twelfth
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Table 10. Incidence of side-effects during first 3 months
in 478 patients a

Patients with
Total patients side-effects causing

Side-effects with side-effects major departure fromprescribed treatment b

No. _% No. %

'Vestibular' 33 6.9 14 2.9

Cutaneous' 42 8.8 38 7.9

'Gastric' 32 6.7 10 2.1

'Neurological' 6 1.3 0 0.0

Other 6 1.3 4 0.8

Total 100 20.9 60 J 12.6

a Comprising 398 included in bacteriological analysis; 50
excluded from bacteriological analysis (Table 2); and 30 not
allocated to continuation chemotherapy because of drug toxicity.

b See page 583 for definition.

month in 187 PH patients and 261 S2H2 patients
who were allocated at random to chemotherapy is
presented in Table 11. In the PH series, 24.6% had
side-effects, as did 28.4% of the S2H2 series, the

proportions causing major departures from the pre-

scribed treatment being 7.0% and 5.7 %., respectively.
The commonest cause of major departures in the
PH series was "gastric" side-effects; in the S2H2
series, it was " vestibular" side-effects.

Frequency of side-effects related to certain factors
on admission. In Table 12 the frequency of side-
effects during the first 3 months with the SPH regi-
men is considered in relation to sex, age, and weight
on admission. It will be seen that, on the whole,
there were more side-effects in females than in
males, owing to the much higher incidence of gastric
side-effects in the former. Major departures from
the prescribed treatment occurred with 12°% of the
males and 14% of the females, the frequency being
very similar for the 2 sexes as regards vestibular and
cutaneous side-effects. However the frequency of
major departures on account of gastric side-effects
was only 1 % in males, compared with 5 % in females
(P=0.07). There was evidence of an association
between age and side-effects, especially with regard
to major departures from the prescribed treatment
in the groups with vestibular, cutaneous, and gastric
side-effects; lighter patients suffered from more

Table 11. Incidence of side-effects from 3 to 12 months in 187 PH patients and 261 S2H2
patients allocated to continuation chemotherapy

Total patients Patients with side-effects
with side-effects causing major departure

Side-effects negimen wtsiefecsfrom prescribed treatment a

No. % No. %

"Vestibular PH 7 3.7 1 0.5
S2H2 43 16.5 9 3.4

,,Cutaneous" PH 3 1.6 2 1.1
S2H2 10 3.8 2 0.8

"Gastric" PH 38 20.3 1 0 5.2
S2H2 17 6.5 2 0.8

"Neurological" PH 3 1.6 1 0.5
S2H2 22 8.4 3 1.1

"Other" PH 1 0.5 0 0.0
S2H2 2 0.8 1 0.4

PH 46 24.6 13 7.0
Total S2H2 74 28.4 15 5.7

a See page 583 for definition.
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Table 12. Incidence of side-effects related to sex, and to age and weight on admission

Patients with side-effects

vestibular cutaneous gastric
Tim of total requiring-

occur- Sex, and Total patients reaqrrequiring requir requiring
rence of Regi - age and p- with departure major major major
side- men weight on iet side- from all departure all departure all departureeffects admission effects prescribed from from al from

treatment a prescribed prescribed prescribed
treatment treatment treatment

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

First 3
months

From 3
to

12 months

SPH

PH

S2H2

male
sex

female

15-24

25-34

35-44
age

45-54

55-64

65+

< 50

50-

weight 60-

70-

80+

male
sex

female

15-24

25-34

35-44
age

45-54

55-64

65+

male
sex

female

15-24

25-34

35-44
age

45-54

55-64

65+

374

104

38

46

85

81

133

95

70

30

5

11

10

10

31

33

19

29

13

24

12

12

23

35

45

15

3

6

7

5

16

23

12

14

8

13

8

6

12

24

25

8

0

0

5

10

17

7

8

0

0

1

6

8

18

10

4

0

0

1
2

2

9

3

4

0

0

1

2

2

9

33

9

7

5

3

15

11

9

9

3

15

6

4

11

12

31

7

6

5

3

13

10

8

7

3

13

6

4

10

11

15

17

2

3

2

3

10

12
-I- *III I1

25

151

156

106

40

146

41

21

17

34

31

53

31

205

56

16

25

48

48

73

51

13

35

33

16

3

34

12

2

3

5

7

16

52

23

21

15

8

23

29

10

18

15

23

30

10

18

20

10

2

8

5

0

2

0

5

40

12

13

9

5

5

12

0

6

6

0

9

13 42 5 16

56

18

3

6

13

12

25

15

27

32

19

24

27

25

34

29

13

2

0

0

3

2

4

6

6

4

0

0

6

4

5

12

3

16

10

3

1

5

2

0

0

0

3

3

32

1 1

3

7

8

13

11

12

11

6

3

2

3

5

0

0

0

3

6

10

16

20

6

12

15

17

18

22

3

6

4

0

0

O
0

0

0

0

0

8

O
0

0

2

2

4

2 5

4 12

3 13

1 10

0 2

0 2

2 1

0 0

0 0

0 0

0 1

0 1

3 1

4 7

2 3

0 0

0 0

4 3

4 3

1 2

8 2

20

8

8

9

5

2

0

0

0

3

2

3

3

5

0

0

6

6

3

4

5

11

12

8

2

0

0
0

0

0

2

0

0

0

0

.,

1

20

7

8

8

5

2

0

0

0

0

2

3

0

4

0

0

0

0

2

6

14

8

4

0

27

11

2

2

5

5

14

10

15

2

2

3

2

8

1

4

16

5

7

2

4

8

13

24

9

5

4

0

18

27

10

12

15

16

26

32

7

4

6

8

6

4

11

2

5

5

0

0

1

0

2

7

3

4

2

1
0

6

4

0

0

2

0

4

4

2

0

0

0

0

0

2

0

1

5

0

0

1

0

2

7

12

3

1

10

0

0

6

0

8

13

1

0

0

0

0

0

3

0

a See page 583 for definition.
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Table 13. Place most frequently attended by S2H2 patients for supervised chemotherapy
as out-patients a

% of total doses given at place most frequently attended
Place most frequently No. of

attended patients 100 % 95 % or more 75 % or more
No. No. % No. %

Chest dispensary 154 73 47 96 62 139 90

General practitioner's surgery 58 10 17 1 8 31 48 83

Factory dispensary 1 2 0 (0) b 1 (8) 6 (50)

Home 5 1 (20) 1 (20) 4 (80)

Hospital 3 0 (0) 0 (0) 0 (0)

Total 232C 84 36 116 50 195 84

a From the sixth to the twelfth month.
b Figures in brackets indicate percentages based on less than 25 observations.
c One patient remained in hospital during the whole period.

side-effects than heavier ones, particularly from
vestibular, cutaneous, and gastric side-effects.
Rather more female than male patients on the

PH regimen-29% compared with 23%-suffered
from side-effects between the third and twelfth
months, and there were also more major departures
from the prescribed treatment in the females: 12%
compared with 5%. The difference was especially
evident in the group with gastric side-effects. Here
also, there was evidence of an age association, the
older patients having more episodes, and requiring
more major departures from the prescribed treat-
ment, than the younger ones. There was at most
slender evidence (not tabulated here) of an associa-
tion with the body-weight, but there were only
12 patients weighing under 50 kg and only 19 weigh-
ing 80 kg or more, so that the dosage range was

more restricted than in the first 3 months.
As for the S2H2 regimen, there was no evidence

of an association with the patients' sex and only
slight evidence that there were more side-effects in
older patients. There was no evidence of a weight
association (data not tabulated here), but only
10 patients weighed less than 50 kg and only 20
weighed 80 kg or more.

Attendance for supervised chemotherapy in the S2H2
series
Table 13 shows where supervised chemotherapy

was most frequently obtained by the 232 S2H2 pa-
tients from the sixth to the twelfth month, i.e., when
they were all out-patients. The majority-I 54(66%)
-attended chest dispensaries most frequently for their

injections, 470% of the 154 attending for every dose
and 90% attending on three-quarters or more of the
possible occasions. Fifty-eight (25 %) went to their
general practitioners most frequently. Only 17% of
these attended for all the doses, although 83%
attended for three-quarters of them or more. Twelve
(5 %) of the patients most frequently attended their
factory dispensaries and 3 (1 %), a hospital. Five
(2 %) were given their injections at home. Chest dis-
pensaries were visited at least once by 94% of the
patients, general practitioners by 470%, factory dis-
pensaries by 9 %, and hospital out-patient services by
120%; 140% of the patients received their supervised
chemotherapy at home on at least 1 occasion.

Thus, although the arrangements for attendance
were intended to be flexible, few patients used hos-
pital or factory dispensaries, the great majority going
to their chest dispensaries or general practitioners.

Table 14. Average extra distance travelled, and extra
time taken, to obtain supervised chemotherapy

IAverage Average
Place most frequently No. extra extra time

attended of Idistance takenpatients~ travelled
(kin) (minutes)

Chest dispensary 184 9.7 77

General practitioner's surgery 58 4.8 72

Factory dispensary 1 2 1.3 1 9

Home 5 0 0

Hospital 3 1.4 23
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A measure of the inconvenience to patients is the
distance travelled and the time taken to receive
supervised chemotherapy. Table 14 shows the extra
distances travelled and extra time taken by the
patients to attend the centre they preferred. This
analysis covers the period from the sixth to the
twelfth month-that is, the out-patient period. It will
be observed that the extra distance travelled and
the extra time taken to obtain supervised chemo-
therapy were substantially greater when chest dis-
pensaries or general practitioners were attended than
when the hospital or the factory dispensaries were
used.

DISCUSSION

The main object of the present study was to inves-
tigate the value, after an initial intensive 3-month
phase of streptomycin plus PAS plus isoniazid, of a
twice-weekly regimen of streptomycin plus isoniazid
as continuation tuberculosis chemotherapy, in com-
parison with the classical continuation regimen of
daily oral PAS plus isoniazid. As the investigation
involved practically all the tuberculosis hospitals
and dispensaries of the study region (a small number
of patients from Prague being included later) and
nearly all the eligible patients in whom tuberculosis
was diagnosed during the intake period, these two
regimens could be compared in virtually all the
newly-diagnosed sputum-positive cases occurring in
the community during the study period. The results
with both continuation regimens were excellent on
the whole, irrespective of the initial severity of the dis-
ease, although there was a low proportion of deaths
from active tuberculosis in the initial intensive phase
of triple chemotherapy. The only case that could
be considered as a failure was that of a PH patient
in the 3-month series. It is relevant that treatment
with an oral regimen for self-administration may be
less successful under routine conditions than under
those of a controlled clinical trial, even when supple-
mented by an initial intensive phase of chemotherapy
including streptomycin (Kent et al., 1970). However,
this need not necessarily apply to intermittent regi-
mens, since they enable the degree of co-operation
of the patients to be determined with precision.
Difficulties in cooperation are noticeable imme-
diately. As a result other arrangements may be
made for administering supervised chemotherapy.
This might be done-to take an extreme example-
by having every dose administered by a nurse at the
patient's home or place of work. The high efficacy of

twice-weekly streptomycin plus isoniazid as a continu-
ation regimen after 1-3 months' intensive daily
chemotherapy has been reported by other workers
(Dawson, 1966; Chaulet et al., 1967; Sbabaro &
Johnson, 1967; International Union against Tuber-
culosis, 1970; Report of the Fourth Australian Tuber-
culosis Conference, 1970; Stradling & Poole, 1970;
Strang, 1970), although only the International
Union study had a concurrent control group.
The present study includes a subsidiary compari-

son of the effect of an initial 6-month period of
in-patient treatment (the usual period of hospitaliza-
tion of patients with newly-diagnosed pulmonary
tuberculosis in Czechoslovakia at the time of this
study) and a 3-month in-patient period-the shortest
period of hospitalization that it was considered pos-
sible at that time to study, for administrative reasons.
It was found that 6 months' hospitalization offered
no therapeutic advantage over 3 months' hospitaliza-
tion-a finding that is in conformity with the results
of other controlled clinical trials in each of which
it has been clearly demonstrated that ambulatory
treatment on an out-patient basis is just as effective
as treatment in a hospital or sanatorium (Tyrrel,
1956; Tuberculosis Chemotherapy Centre, Madras,
1959; Bell, 1960; Dawson et al., 1966; East
African/British Medical Research Council Thiaceta-
zone Investigation, 1966).
There were 16 patients who had a single positive

culture among a series of negative results at 10, 11,
and 12 months, the cultures usually showing a growth
of only a few colonies and the strains being sensitive
to streptomycin, isoniazid, and PAS. The occurrence
of such isolated positive cultures is not considered to
be of serious significance in patients who are under
intensive bacteriological investigation (Raleigh, 1957;
Dawson et al., 1966; Evans et al., 1969), and it is
known that, even after prolonged and appropriate
chemotherapy, viable tubercle bacilli may be present
in the lungs (McDermott, 1958, 1959) and, indeed, in
the sputum (Great Britain, Medical Research Council
1962). There is further evidence that there was no
bacteriological failure of chemotherapy in the above-
mentioned 16 patients: they all continued on their
allotted regimen of chemotherapy and the routine
monthly culture results-which are available for at
least a further 6 months-were all negative for 14
of them. Two PH patients produced a further iso-
lated positive culture subsequently.

There was an interesting group of 10 patients who
had, at the most, only 1 positive culture result, with
a growth of less than 5 colonies, from 5 pretreat-

4
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ment specimens, and who subsequently had either
1 or 2 positive cultures, each with growth of 10 colo-
nies or less in the 6 specimens examined at 10, 11,
and 12 months. The isolated nature and the sparse-
ness of growth on these cultures, both before treat-
ment and at the end of the treatment year, suggest
that the bacilli in the lesions of these patients were
dormant (McDermott, 1958, 1959) and that they were
not susceptible to the action ofchemotherapy because
they were not multiplying.
During the first 3 months of treatment, when all

the patients were receiving the same triple-drug
chemotherapy, side-effects occurred in 21 % of the
478 patients evaluated, requiring a major departure
from the prescribed regimen of 7 days or more
in 60 (13 %). Cutaneous side-effects were the com-
monest, leading to a major departure from the pre-
scribed regimen in 8 %, the corresponding percent-
ages for the groups with " vestibular " and " gastric "
side-effects being 3 and 2, respectively. During the
subsequent 9 months, when the two continuation regi-
mens were compared, only 6% of 261 patients on
the intermittent regimen and 7% of 187 on the daily
oral regimen had side-effects requiring a major
departure from the prescribed treatment, nearly all
the side-effects in the former group being vestibular
and those in the latter, gastrointestinal. Thus,
during the continuation phase of chemotherapy, the
incidence of toxic manifestations requiring a major
departure from prescribed treatment was relatively
low and similar in both series despite the high average
age of the patients in the present study, which pre-
disposes particularly to vestibular side-effects from
streptomycin.

In the present investigation it was possible to
study the organization of intermittent chemotherapy
in a large community with patients living in rural,
semi-rural, and urban conditions. The arrangements
for supervised out-patient chemotherapy were made

as flexible as possible in order to suit the convenience
of the patients as far as possible. Thus, a patient
could attend a chest dispensary, a general practi-
tioner's surgery, a health centre or a hospital, either
near his home or on the way to, or near, his place of
work. If this was not possible or special difficulties
arose, a nurse went to the patient's home or place of
work to administer the chemotherapy. Whatever the
treatment centre attended, the patient always re-
mained under the supervision of the physician at the
chest dispensary. Each time a patient was given a dose
of medication at some other treatment centre, a
confirmatory postcard to that effect was sent to
this physician. In the event, most of the patients
attended a chest dispensary or went to a general prac-
titioner, and the other facilities were not used very
frequently. The staff of the chest dispensaries were
well satisfied with the organization of the inter-
mittent regimen and believed, further, that these
arrangements were more acceptable to the patients.
For their part, the patients went regularly to the
chest dispensary or to a general practitioner for their
supervised medication, even when they had to travel
an average extra distance of 9.7 km or 4.8 km, res-
pectively, and to spend an extra 77 minutes or 72 mi-
nutes, respectively, in doing so.

It may be concluded, from this study, that a fully
supervised twice-weekly regimen of streptomycin
plus isoniazid in newly-diagnosed, sputum-positive
patients was as effective as the standard daily oral
regimen of isoniazid plus PAS as a continuation
regimen after an initial 3 months of triple chemo-
therapy. Furthermore, toxicity was not a problem
in this study, and the flexibly organized regimen was
acceptable to both patients and staff. It has been
shown also that 6 months' hospitalization of patients
with pulmonary tuberculosis offers no therapeutic
advantage over 3 months' hospitalization-a finding
with obvious social and economic implications.
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RESUME

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

DE SEJOURS DE 3 OU 6 MOIS EN SANATORIUM: 1. PREMIER RAPPORT (RESULTATS APRES 12 MOIS)

La presente etude collective, menee dans un certain
nombre d'etablissements de soins et de sanatoriums de
la Boheme centrale et de Prague, a porte sur des malades
atteints de tuberculose pulmonaire recemment diagnos-
tiquee et confirmee bacteriologiquement.
Deux types de traitement d'entretien ont ete 6valu&s et

compares apres 12 mois: a) administration quotidienne
d'isoniazide et de PAS (schema PH); b) administration
bihebdomadaire de streptomycine et d'isoniazide (schema
S2H2). Ces formes de traitement ont e appliquees apr&s
une phase initiale commune de chimiotherapie intensive
par la streptomycine, l'isoniazide et le PAS. Ont e
inclus dans l'etude 165 malades PH et 233 malades S2H2,
tous excreteurs de bacilles sensibles aux medicaments.
Accessoirement, on a compare les resultats obtenus chez
des malades traites initialement en sanatorium pendant
3 mois ou pendant 6 mois.
Apres 12 mois, on constatait une amelioration des

signes radiologiques chez 73% des 165 malades PH et
chez 76% des 232 malades S2H2; chez 39% de 54 malades
PH et 42% de 71 malades S2H2 qui presentaient initiale-
ment des cavernes, celles-ci avaient disparu.

Apres 3 mois (a l'issue de la phase initiale de traitement
par trois antibiotiques), 94°, des malades PH et 91 % des
malades S2H2 donnaient des cultures negatives; apres
12 mois, les proportions respectives etaient de 98% et 990.
Apres 12 mois, toutes les cultures (5 a 6 par malade)

effectuees aux Ibe, lIe et 12e mois etaient negatives chez
93% des 165 malades PH et 940% des 233 malades S2H2;
4% de 1'ensemble des malades donnaient une culture
positive; 1% des malades PH et 30% des malades S2H2,
2 cultures positives; 1 malade PH, 3 cultures positives;
et 1 malade PH, 4 cultures positives. Chez 95 / des
191 malades hospitalises pendant 3 mois et 92% des 207
malades hospitalises pendant 6 mois, toutes les cultures
etaient negatives; chez 3 % et 5% d'entre eux, une culture
etait positive, et chez 1% et 30, deux cultures; parmi les
malades hospitalises pendant 3 mois, un avait donne
3 cultures positives et un autre 4.

Parmi les 39 cultures obtenues chez les 26 malades
positifs a une ou plusieurs reprises aux bOe, lie et 12e
mois, 32 ont donne 10 colonies ou moins, et 7 de 20 a
100 calories. Les epreuves de sensibilite ont montre que,
dans la plupart des cas, les bacilles etaient sensibles aux
mndicaments; 18 souches etaient sensibles aux trois
antibiotiques.
Chez un des 16 malades ayant donne une seule culture

positive aux IOe, lIe et 12e mois, les 5 cultures faites avant
le traitement etaient toutes negatives; cliez 3 autres malades
de ce groupe, une seule culture avait e positive avant le
traitement. Sur 8 malades presentant deux cultures positi-
ves aux IOe, le et 12e mois, un avait donne 5 cultures ne-
gatives avant le traitement et 4, une seule culture positive.
Des examens d'urine ont e pratiques afin de contr6ler

la regularite de la prise de medicament par les malades PH.
Ils ont ete positifs dans la proportion de 980% (sur 557
examens) chez les patients hospitalises et de 920% (sur
1109 examens) chez les patients traites ambulatoirement.
Au cours des 3 premiers mois, des reactions secondaires

ont ete observees chez 20,9% des 478 malades, entrainant
la cessation du traitement pour 60 d'entre eux (12,6 %).
Du 3e au 12e mois, 24,6% de 187 malades PH et 28,4%
de 261 malades S2H2 ont presente des reactions du meme
ordre, et 7,0%. et 5,7% d'entre eux, respectivement, ont
dO interrompre le traitement.
Pour les 232 malades S2H2 non hospitalises, la sur-

veillance du traitement a e assuree dans les dispensaires
antituberculeux (66%) par le medecin traitant (25 %), a
l'infirmerie du lieu de travail (5o%) ou a l'h6pital (1 %);
20% d'entre eux ont requ les injections a domicile.

Les auteurs concluent que, appliques apres la phase
initiale de 3 mois de chimiotherapie intensive, les deux
schemas de traitement etudies donnent tous deux des
resultats tres satisfaisants. Le schema bihebdomadaire
offre cependant des avantages pratiques certains, notam-
ment pour le malade. L'etude a aussi demontre qu'en
portant de 3 a 6 mois la duree du sejour en sanatorium, on
n'apporte aux malades aucun benefice supplementaire.
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Annex I

LIST OF PARTICIPATING INSTITUTIONS AND PHYSICIANS

University clinic, tuberceulosis hospitals, and sanatoria

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

Tuberculosis Ward, Hospital, Kladno (Dr J. Lukes;
Dr I. Buskova)

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

Sanatorium Dobfis (Dr Z. Bali; Dr J. Charvat)
Sanatorium Kostelec (Dr J. Mysliveeek; Dr J. Sykora)
Sanatorium Pleg (Dr J. Ungr; Dr E. Matejka)
Sanatorium Proseenice (Dr P. Sandtner; Dr B. Zdenkova)

Chest clinics in Central Bohemia

Benesov (Dr A. Jelinkova; Mrs M. Capalova)
Beroun (Dr J. girek; Mrs B. Musilova)
Caslav (Dr H. Peiiazova; Mrs M. Malkova)
Dobris (Dr Z. Baly; Miss A. galdovA)
Horovice (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. Riha; Mrs L. Pavliekova)
Kutna Hora (Dr J. KozAk; Miss K. Smrekova)
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)

Nove Straseci (Dr M. Bures; Mrs V. Vorlova)
Nymburk (Dr F. Trippe; Miss J. Rihova)
Podebrady (Dr R. Tomeckova; Mrs K. Myskova)
Prague-East (Dr J. Vydrova; Mrs H. ToulcovA)
Prague-West (Dr H. Vydra; Mrs M. Zinekerova)
Pribram (Dr J. Fiala; Miss A. Neubergerova)
Rakovnik (Dr L. Teicher; Mrs L. KurzovA)
Ricany (Dr. A. UngrovA; Mrs M. Fiserova)
Sedlcany (Dr B. Horejsi; 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. Pomaha6ovA)
Zbraslav (Dr B. Ruzhova; Mrs J. Piazova)

Chest clinics in Prague

Prague 1 (Dr B. Vodickova; Mrs P. ZakovA)
Prague 3 (Dr K. Suchomel; Dr J. Cimbalova; Dr 0. Pey-

rekova; Dr V. Plihalova; Miss M. Kulhankova)
Prague 5 (Dr J. Bohm; Dr K. Podzemsky; Dr Z. Pro-

chazkova; Mrs R. Fucimanova)
Prague 6 (Dr R. Hellerova; Dr P. gime6ek; Dr D. Dou-

bravova; Dr J. Thor; 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. Bej&kovd)
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Annex 2

CLASSIFICATIONS OF RADIOGRAPHIC APPEARANCES

(1) Extent ofdisease (Tuberculosis Chemotherapy Cen-
tre, 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.


