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The Use of Isoniazid among Household Contacts of
Open Cases of Pulmonary Tuberculosis*

T. EGSMOSE,1 J. 0. W. ANG'AWA 2 & S. J. POTI 3

A controlled and double-blind study to determine the efficacy of isoniazid in preventing
the development ofpulmonary tuberculosis among the household contacts of open cases of
the disease has been carried out in a rural area ofKenya-a financially handicapped country
-under realistic field conditions.

A one-year course of isoniazid (5-10 mg per kg of body-weight in one daily dose)
administered to the contacts of active cases gave a reduction in respect of the excretion of
tubercle bacilli of the order of 90 % at the end of the year. In the subsequent observation
period (2-4 years) both the control and the isoniazid-treated group showed a low and
similar rate of adverse findings.

Previous studies by the Tuberculosis Chemotherapy and BCG Centre, Nairobi, had
revealed that the risk of tuberculosis among household contacts, especially children,
was high and, further, that the acceptability of the drug and the regularity of drug-taking
were poor among these contacts. Even so, a very considerable prophylactic ejfect ofisoniazid
was demonstrated in the present study. It therefore seems justifiable to conclude that the
treatment of household contacts with isoniazid could contribute to tuberculosis control in
financially handicapped countries, particularly where a tuberculosis case-finding programme
is reasonably well established.

INTRODUCTION

In the general emergence of health activities in the
developing countries, tuberculosis control schemes
are playing an ever-increasing role. At the present
time, in the financially handicapped countries two
procedures are accepted in such control work-
namely, tuberculosis prevention by BCG vaccination
and elimination of sources of infection by treatment
of open tuberculosis cases. The extent to which
isoniazid prophylaxis could be of practical and
efficient use under such conditions has been question-
able.
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The purpose of this study was, therefore, mainly to
assess the immediate benefit obtainable from
isoniazid when the drug is given to contacts of open
cases of pulmonary tuberculosis under realistic field
conditions. The contacts represented tuberculin non-
reactors and tuberculin reactors with or without
pulmonary lesions. In addition were included
contacts who were found by the culture method to
be excreting tubercle bacilli in the sputum; excretors
detected by direct microscopy, however, were
excluded from the study.
For practical reasons the term " isoniazid prophyl-

axis" has been used in this paper as denoting
" primary/secondary prophylaxis " as well as " treat-
ment" of contacts. This terminology is justified by
the fact that a rural case-finding programme in
most developing countries will be based only on
direct microscopy of sputum smears. A detailed
grouping of contacts is therefore not possible, and
drugs, if applied, must be administered to all contacts
regardless of their X-ray and culture status.

In previous publications (WHO Tuberculosis
Chemotherapy Centre, Nairobi, 1961) it has been
shown that tuberculosis household contacts repre-
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sent a high-risk group in the community. It was
found that contacts, especially in the younger age-
groups, were infected 5-10 times more frequently,
and experienced a prevalence of active pulmonary
tuberculosis 5-10 times greater than did the general
population. The extent to which a domiciliary
prescribed antituberculosis drug is taken by contacts
has been described in detail (WHO Tuberculosis
Chemotherapy Centre, Nairobi, 1963). The prophyl-
actic effect of isoniazid in animals has been estab-
lished experimentally (Bjerkedal & Palmer, 1962).
Further, McDermott1 has reviewed the chemo-
prophylaxis of tuberculosis in animals and in
humans and discussed the pros and cons of this
subject.
During the past few years large controlled trials

have been carried out in the United States ofAmerica
(Comstock, 1962; Ferebee & Mount, 1962; Ferebee
et al., 1963) and the results have shown the prophyl-
actic effect of isoniazid to be considerable; a similar
study in Tunisia, however, did not confirm the
findings in the USA (Nyboe, Farah & Christensen 2).
On the other hand, studies concerning the prophyl-
actic effect of isoniazid on primary tuberculosis in
children have yielded promising results (Ferebee,
Mount & Anastasiades, 1957; Mount & Ferebee,
1961).

MATERIAL AND METHOD

The procedure for the controlled and double-
blind study was laid down in a protocol, and neither
the participants nor the investigators have been
informed of who received isoniazid and who received
placebo (control group). The admission to the
study took place during 1959-61 in a rural area
some 20 miles (30 km) north of Nairobi where a
previous random sample survey (Tuberculosis
Survey of Kiambu, 1959) among the general popu-
lation had revealed the prevalence of 2% radio-
logically active cases and about 1% bacteriologically
confirmed cases. In addition, it is of interest to
note that the rate of intermediate tuberculin reactions
was low. The data in the present paper include
observations made up to the end of 1963.

lMcDermott, W. (1960) The chemoprophylaxis of
tubercuilosis (Paper presented at the Tuberculosis Seminar
organized by the WHO Regional Office for the Western
Pacific in 1960; unpublished).

2 Nyboe, J., Farah, A. R. & Christensen, 0. W. (1963)
WHO/TB/Techn. Information/10 (unpublished working docu-
ment).

Definitions

An index case was a person of 6 years of age or
over who, both by direct microscopy and by culture
of the sputum, was found to excrete tubercle bacilli.
Such persons were found through the tuberculosis
clinics operating in the district and through mass
X-ray examination of the population.

Contacts were persons living and sleeping regu-
larly in the same house or group of houses (house-
hold) as the index case.

Selection

Shortly after an index case was found, his house-
hold was visited and a census was made of his
contacts. By means of tables of random numbers
the households were allocated to either isoniazid or
placebo. In any one household all the contacts
received the same tablets and, in the analysis, the
statistical unit is the household. Within a period of
two weeks after the census the index case and his
contacts were given a tuberculin test and an X-ray
examination, and sputum specimens were collected
from them for smear and culture examination at
clinics in the area. At the initial and subsequent
clinic attendances the drug was given in tablet form
and the same daily number of tablets were prescribed
throughout the administration period for each
contact. The placebo tablets were manufactured in
such a way that it was impossible for the participants
and investigators to differentiate between these and
the isoniazid tablets. The index cases were given
PAS powder and isoniazid tablets, but the latter
differed in size and colour from those given to the
contacts in order to avoid their being taken by the
contacts.

Contacts excluded from the study

These were:
(a) Household contacts initially found by direct

microscopy to be excreting tubercle bacilli.
(b) Household contacts who had already taken

antituberculosis drug(s) before the study was
initiated.

(c) Contacts sleeping less than two nights a week
in the household.
The last-mentioned group (c) is not referred to

further in this paper. All three groups-(a), (b) and
(c)-were, however, included in all routine exami-
nations. For the reason stated in (a), four contacts
were excluded from the isoniazid group and three
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TABLE 1
ELIGIBLE TUBERCULOSIS HOUSEHOLD CONTACTS WHO LEFT THE STUDY THROUGH MIGRATION,

DEATH OR LACK OF CO-OPERATION

Included in statistical analysis Excluded from statistical analysis

Migrated during Ceased to Continued Died before Un-
Total Died cooeae i the study Total re- cooperative

1st year 2nd year co-opeate ine uy examination from the start

Control group: 392 eligible contacts

376 36 9 3 2 326 16 4 12

Isoniazid group: 402 eligible contacts

399 34 7 7 1 350 3 0 3

from the control group; and, for the reason stated
in (b), a total of 24 contacts in the two groups were
excluded.

Contacts leaving the study
Because of settlement schemes in the country

during the time of the study, a few households left
for other districts, or even regions, and were lost.
Some individual contacts left, mainly because of
marriage. Figures for the migration are given for
the first two years of observation; after that, some
of the migrating contacts were not followed up, and
only a fraction completed four years of observation.
Details of the contacts who left the study owing to
migration, death or lack of co-operation are given
in Table 1. Altogether 14 deaths occurred-seven
in the isoniazid group and seven in the control
group. In the control group four contacts died
before any follow-up was done; the cause of death
was not ascribed to tuberculosis and these four are
excluded from the analysis. None of the remaining
10 contacts had pulmonary lesions or were excreting
tubercle bacilli at previous examinations, and it was
not possible in any case to assign the cause of death
to tuberculosis. It is noteworthy that lack of co-
operation was negligible during the first two years
of observation. The contacts who developed tuber-
culosis, or whose disease deteriorated during the
study period, were removed from the investigation
and antituberculosis treatment was given whenever
it was deemed necessary by the medical officer.
In any longitudinal investigation a number of the
participants will disappear, but in this study the
defaulter rate has not reached such serious propor-
tions that it interferes substantially with the statistical

evaluation. In the event of defaulting over clinic
attendance, efforts were made to remedy this,
immediately or at a later date, by carrying out
investigations at the homes of those who failed to
attend. Tablets were also taken to the contacts'
homes in such special circumstances.

Medication
Tablets were distributed at clinic attendances and

given to each participant in tins on which the name
and daily dosage were clearly recorded. All contacts
from one household were, as mentioned above,
given the same type of medication, and the dose was
prescribed to be taken once daily. The isoniazid
tablets contained 100 mg of drug, and the daily
average dose ranged from 5 to 10 mg per kg of body-
weight for children and adults. Infants could,
however, receive slightly more for a shorter period.
The daily dose of tablets was prescribed for each
household contact according to the following
schedule:

Body-weight
(kg)

Less than 10
10-19
20-39
40-59
60-69
70 and more

Daily dose of
isoniazid
(mg)
50
100
200
300
400
500

Dailv number
of tablets

/2
1
2
3
4
5

Dose-range
(mg/kg)

Above 5.0
10-5.2
10-5.1
7.5-5.1
6.7- 5.9
7.1 and below

A supply of tablets was issued to the contacts to
cover a three-month period, whereas index cases
received drugs to cover only one month. In all
instances the total quantity issued was considerably
in excess of the amount needed for each participant.
At each subsequent clinic attendance the participants
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brought their drug containers along and the number
of tablets remaining was counted. Tablets were
administered for a one-year period which, in
practical terms, meant between 11 and 15 months.
In the event of the index case remaining bacterio-
logically active after one year, the period of tablet
allocation was extended both for the index case and
for the contacts, and was discontinued for contacts
at the completion of two years. Of the 399 contacts
included in the isoniazid group, 246 (62%) received
the drug for less than 15 months; of the remainder,
some continued isoniazid medication for up to
24 months. Placebo was distributed according to
the same criteria as isoniazid in order to avoid bias
by the investigators. Index cases received treatment
until the disease became quiescent.

Home visits

Under the supervision of a public health nurse,
medical staff visited each household once between
two clinic attendances. The tablets were counted
for each participant and urine specimens were
collected at the same time for examination for
isoniazid excretion.

Description of examinations
Tuberculin test. All participants were as a routine

given a Mantoux test at three-monthly intervals
during the first year, at six-monthly intervals in the
second year, and annually thereafter. The tuberculin
used was PPD batch RT 23 with Tween 80 prepared
at the Statens Seruminstitut, Copenhagen. The
prescribed dose was 0.02 ,ug (1 TU) in 0.1 ml given
intracutaneously in the forearm; instructions were
given not to repeat tests in the same skin area.
The tuberculin tests were as a routine read three to
four days later by experienced readers and the
result of the test was recorded by measuring, in
millimetres, the transverse diameter of the induration.
In the event of a strong tuberculin reaction with
central tissue destruction, the test was repeated once
annually, only. A tuberculin reactor (positive) was
indicated by an induration of 10 mm or more, and
a tuberculin non-reactor (negative) by an induration
of less than 10 mm, to the 1 TU test. Similarly,
tuberculin conversion was in this context defined
as a tuberculin reaction that changed from less than
10 mm of induration to 10 mm or more to the
above-mentioned test.

X-ray examination. Two 70-mm chest photo-
fluorograms were taken of each participant at three-
monthly intervals during the first year. During the

second year of observation photofluorograms were
taken at six-monthly intervals, and thereafter they
were taken once a year. In the event of the index
case remaining infectious, X-ray examinations were
done at shorter intervals for both index cases and
their contacts. The initial or subsequent lesions
were classified as active or inactive. An active
lesion was defined as an opacity of an infiltrative
type, a mediastinal glandular enlargement or pleural
effusion; these lesions could be either with or
without cavitation. An inactive lesion was defined
as a calcification or fibrosis without any evidence
of fresh infiltration or cavitation. The active and
inactive lesions were again subdivided, according
to the extent of the lesion (United States National
Tuberculosis Association, 1961), into minimal,
moderately advanced and far-advanced, by one
experienced reader.

All films were compared with the initial and previ-
ous films taken, and an opinion was expressed as to
whether there was deterioration, no change, or
improvement. The comparison of the films was
done by two experienced readers independently;
if the readers disagreed, a final decision was reached
by both readers sitting together on a panel.
Sputum examination. One sputum specimen was

collected initially from both index cases and contacts.
During the first year specimens were collected at
monthly intervals from the index cases and the
culture-positive contacts and at three-monthly inter-
vals from all the other contacts; during the second
year specimens were collected at six-monthly
intervals from both categories, and thereafter they
were collected once a year. If the index case remained
infectious after the first year, sputum was collected at
three-monthly intervals, at least, from the partici-
pants. The sputum was collected under close super-
vision, and from children who were unable to
produce a satisfactory specimen a laryngeal swab
was taken. The smears were examined after staining
by the Ziehl-Neelsen method, using malachite
green as a counter-stain. All specimens were also
cultured on Lowenstein-Jensen medium and drug
sensitivity and catalase tests were undertaken for the
ones that grew acid-fast bacilli. In addition, all
positive cultures were examined for growth at 20°C.
Culture colonies that grew at 20°C, and were there-
fore not typical of tubercle bacilli, were classified as
atypical acid-fast bacilli. These organisms usually
gave a negative niacin test; they were generally
strongly catalase-positive and revealed growth even
at an isoniazid concentration of 50 pg/ml.
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RESULTS

The study population included 775 contacts from
125 households; 399 of the contacts were allocated
to isoniazid and 376 to placebo. The study was
carried out over the years 1959 to 1963 and the
follow-up period ranged from four to only two
years-the two-year period applying for the partici-
pants who entered the study during 1961. The
primary consideration in this paper is to assess the
effect of isoniazid as observed during the first year.
Because of the decreasing number of observations
during the second, third and fourth years, the rates
became gradually less reliable and representative.
Details in respect of age-groups and length of
observation are given in Table 2. The analysis of
the material from the isoniazid and control groups
was done after each group had been further divided
into four subgroups, namely:

(a) Contacts who were initially tuberculin-
negative;

(b) Contacts who were initially tuberculin-
positive, but neither had suspect pulmonary lesions
nor excreted tubercle bacilli;

(c) Contacts who initially had pulmonary lesions
suspected of being tuberculous (i.e., inactive and
active lesions); and

(d) Contacts who initially excreted tubercle bacilli
detected by the culture method.

The extent to which tuberculin conversion, develop-
ment of pulmonary lesions and "bacteriological
breakdown" (i.e., excretion oftubercle bacilli in previ-
ously bacteriologically negative contacts) occurred
has been expressed in terms of annual incidence
(see Table 3). It should be noted that extrapulmonary
tuberculosis was of no significance and has therefore
not been considered in the analysis. It might also be
emphasized in this context that tuberculin conver-
sion, development of pulmonary lesions and exc-
retion of tubercle bacilli are not mutually exclusive.
Some findings have been omitted from this paper

because of serious doubt regarding the diagnosis of
tuberculosis. These are:

(a) The development of pulmonary lesions among
consistently tuberculin-negative contacts. Three such
individuals were found in the isoniazid-treated group
and three in the control group.

TABLE 2
DETAILS OF PARTICIPATION OF CONTACTS IN CONTROL AND ISONIAZID GROUPS ACCORDING TO INITIAL STATUS

WITH REGARD TO TUBERCULOUS INFECTION, BY AGE AND LENGTH OF STAY IN STUDY

Control group Isoniazid group

Age-group and Tuberculin Tuberculin
stay In study Non- Suspects a Total Non- Suspects a Total

reactors Reactors reactors Reactors

Aoe (years):

Less than 6 69 12 10 91 65 18 8 91

6-14 46 71 29 146 58 67 20 145

15and over 24 105 10 139 38 110 15 163

Total 139 188 49 376 161 195 43 399

Length of stay
(months):

0-6 16 20 7 43 11 21 1 33

7-12 9 27 10 46 19 11 4 34
b

13-18 26 26 8 60 10 21 6 37

19-24 32 37 10 79 41 48 8 97

>24 56 78 14 148 80 94 24 198

a A suspect was defined as a contact with a pulmonary lesion (inactive or active) who was not excreting acid-fast bacilli In
the sputum that were detectable by direct microscopy. A few contacts in this group were, however, excreting tubercle
bacilli detectable by culture.
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TABLE 3
INCIDENCE RATES (FOR EACH YEAR SEPARATELY AND FOR THE WHOLE PERIOD) OF TUBERCULIN CONVERSION,
DEVELOPMENT OF PULMONARY LESIONS AND EXCRETION OF TUBERCLE BACILLI IN CONTROL AND ISONIAZID

GROUPS ACCORDING TO INITIAL STATUS OF CONTACTSa

Incidence rate (%) b

Initial status Criterion of development Control group Isoniazid groupof tuberculous infection
1 st 2nd 3rd Whole 1st 2nd 3rd Whole
year year year period year year year period

Tuberculin conversion 13.2 2.5 8.8 22.8 5.7 6.8 3.4 15.1

non-reactors Development of pulmonary lesion 4.3 1.4 0.0 5.7 1.9 0.0 0.0 1.9
Excretion of tubercle bacilli 3.8 0.0 0.0 3.8 0.0 0.0 0.0 0.0

Tuberculin reactors
Development of pulmonary lesion

Excretion of tubercle bacilli

Inactive Excretion of tubercle bacilli

ActiveI
pulmonary lesion Excretion of tubercle bacilli

I -~~~~~~~~~~~~~~~~~~~~~~

0.5

1.6

0.0

0.0

1.4

0.0

1.9
1.6

0.5

1.0

0.7

0.0

0.0

0.0

1.2

1.0

a For actual numbers see Appendix Tables 1, 2 and 3.
b The rates were calculated by half-yearly intervals and then combined to obtain annual incidence rates.

(b) The occurrence of acid-fast bacilli classified
as atypical. Such bacilli were found in the cultures
from five isoniazid-treated contacts and from six
contacts in the control group.

(c) The appearance of acid-fast bacilli in a single
smear that failed to grow on culture. Such smear-

positive, culture-negative results were obtained from
six contacts-three in the control group and three in
the isoniazid group. In no case was growth observed
at repeat examinations.

Contacts initially tuberculin-negative
Table 3 shows the incidence rates for tuberculin

conversion, development of pulmonary lesions and
excretion of tubercle bacilli for the first three years
separately and for the entire four-year period. It
should be noted that in the first year the conversion
rate in the control group was some two to three
times higher than that in the isoniazid group.
It is, however, not apparent from the table that
nearly two-thirds of the converters in each group
became so within the first three months. It is
probable that a few of these converters had been
infected before their admission to the study and that
this prior infection occurred to the same extent in
both groups. The rates of tuberculin conversion for
the whole period of observation are 22.8% and

15.1 % for the control and isoniazid groups, res-
pectively. During the entire period 10 contacts
developed pulmonary lesions, nine of them (six in
the control and three in the isoniazid group) within
the first six months. Here again, there is an indication
that some contacts who developed pulmonary
lesions were infected before entering the study.
Despite the occurrence of such lesions the rates for
the isoniazid group were less than half those recorded
in the control group.
A pattern corresponding to that found for tuber-

culin conversion and for development of pulmonary
lesions was observed in respect of bacteriological
breakdown. Over the entire period of study, five
contacts in the control group started to excrete
tubercle bacilli; of these, four did so in the first six
months and one in the second half of the first year.
In addition, two out of the five contacts with bacterio-
logical breakdown observed in the control group
developed pulmonary lesions.

Contacts initially tuberculin-positive, but neither
having suspect lesions nor excreting tubercle bacilli
During the whole period of observation there were

four contacts who developed pulmonary lesions in
this subgroup, and of these two were in the control
group and two in the isoniazid group. In addition,
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TABLE 4
PERCENTAGES OF CONTACTS IN CONTROL AND ISONIAZID GROUPS SHOWING CHANGES IN INITIALLY ACTIVE

LESIONS DURING VARIOUS PERIODS OF OBSERVATION a

Period of observation

pulmonary 0-6 months 7-12 months 13-24 months 25-36 months
lesion Control Isoniazid Control Isoniazid Control Isoniazid Control Isonlazld

group group group group group group group group

Improved 33.3 % 36.0 % 41.6 % 64.0 % 62.5 % 64.0 % 62.5 % 68.0 %
Not changed 62.5 % 60.0 % 54.2 % 36.0 % 33.3 % 36.0 % 33.3 % 32.0 %
Deteriorated 4.2 % 4.0 % 4.2 % 0.0 % 4.2 % 0.0 % 4.2 % 0.0 %

a For actual numbers see Appendix Table 4.

bacteriological breakdown was observed among five
other contacts (three in the control group and two
in the isoniazid group) during the first year. The
annual incidence rates are given in Table 3.

Contacts initially having pulmonary lesions suspected
of being tuberculous

Inactive lesions. This category was bacterio-
logically negative at the initial examination and
totalled 39 contacts, 22 in the control group and
17 in the isoniazid group. None of them showed
radiological deterioration of the pulmonary lesion
during the period of observation, but three-all
belonging to the control group-broke down bac-
teriologically. The bacteriological breakdown rate
for the control group was 9.1 % in the first year,
nil in the second year and 20.0% in the third year,
and was 27.2% for the whole observation period.
The rate for the isoniazid group was nil throughout.

Active lesions. This category was subdivided into
three subcategories, according to the severity of the
lesions, namely: (a) minimal lesions; (b) moderately
advanced lesions; and (c) far-advanced lesions. A
total of 40 contacts had only minimal lesions;
18 of these contacts were in the control group and
22 in the isoniazid group. Ten contacts (seven in
the control group and three in the isoniazid group)
had moderately or far-advanced lesions. Among
the 50 contacts with active lesions eight were culture-
positive-five in the control and three in the iso-
niazid group. These figures indicate that in a few
instances the severity of the lesions was slightly
more pronounced in the control group. The pulmo-
nary lesions were measured at successive intervals,
and any change was assessed in relation to the extent

of the lesion at the beginning of the study. Table 4
shows the results over a three-year period. For
practical purposes the three types of initially active
lesions were combined in this analysis, but even so
the X-ray findings showed only very slightly more
improvement in the isoniazid group than in the
control group.
The number of subjects under observation

dwindled from one period to another for various
reasons, but mainly because some of the contacts
were taken out of the control group. Seven of the
25 contacts with initially active lesions in this group
were removed and given regular treatment; of these,
five initially had minimal, one moderately advanced
and one far-advanced lesions. In the statistical
analysis, however, it was necessary to assume that
those who left the study would have responded in
the same manner as those who remained. The rates
for the control group, therefore, can be considered
as minimum figures for pulmonary deterioration and
bacteriological breakdown. If the above assumption
is correct, the effect of isoniazid is actually greater
than indicated in Table 3 among the contacts with
initially active lesions.
As stated earlier, there were in all 25 contacts with

active lesions in the control group and the same
number in the isoniazid group; and of these 50, five
in the control and three in the isoniazid group were
also culture-positive at the time they entered the
study. The remaining 20 contacts in the control
group and 22 contacts in the isoniazid group were
observed for bacteriological breakdown. A total of
10 contacts-eight in the control group and two in
the isoniazid group-broke down bacteriologically.
The rates of bacteriological breakdown are shown
in Table 3.

10
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In the control group 35.7% broke down bacterio-
logically within the first year, whereas there was not
a single tubercle bacilli excretor observed in the
isoniazid group during the same period. However,
by the end of the 18th month two contacts had
broken down bacteriologically in the isoniazid group,
bringing the rate for this group to 10.5% during the
second--year. As stated earlier, five contacts with
active lesions in the control group and three in the
isoniazid group were culture-positive from the very
beginning of the study. In addition to these, there
were two contacts in the control group and one in
the isoniazid group who had no pulmonary lesion
but were culture-positive. None of these contacts
developed visible lesions during the period of
observation.

Contacts initially excreting tubercle bacilli detected
by culture

The contacts with initially positive cultures, either
with or without pulmonary lesions, were studied in
respect of the effect of isoniazid on the rate of cure.

A contact was considered as cured bacteriologically
if the sputum was found negative at three con-

secutive monthly intervals. The time taken to obtain
a cure was reckoned as the time elapsing between
the entry into the study and the recording of the
last sputum-positive result. Of the seven contacts
belonging to the control group, only one achieved
a spontaneous cure within the first six months,
whereas all of the four contacts belonging to the
isoniazid group were cured in the same period.

TABLE 5

DEVELOPMENT OF PULMONARY LESIONS AND EXCRETION OF TUBERCLE BACILLI DURING THE FIRST YEAR AND
DURING THE SUBSEQUENT PERIOD OF STUDY IN CONTROL AND ISONIAZID GROUPS

Criterion of development
of pulmonary disease

Development of pulmonary lesion only

Excretion of tubercle bacilli only

Development of pulmonary lesion and
excretion of tubercle bacilli

Excretion of tubercle bacilli

Number of contacts

Initial status

Tuberculin non-reactors

Control group

F ar Subsequent

period a

4

Tuberculin reactors

Total

Tuberculin non-reactors

Tuberculin reactors

Total

Tuberculin non-reactors

Tuberculin reactors

Total

Pulmonary lesions:

Inactive

Active

Total

5

3

3

6

2

0

2

2

7

9

1

2

0

0

I1I
0

0
0

0

2

Isoniazid group

First year Subsequent
period a

3

4

0

2

2

0

0

0

0

0

0

0

I
0

0

0

0

0

0

0

2

2

a The number of observations in the subsequent period (2-4 years) was considerably lower than that in the first year; this was
more pronounced in the control group.

Contin ued excretion of tubercle bacilli Excretion of tubercle bacilli 6 Left study 0 0

1- I

426

1



USE OF ISONIAZID AMONG HOUSEHOLD CONTACTS OF TUBERCULOUS PATIENTS

DISCUSSION

There is much evidence (WHO Tuberculosis
Chemotherapy Centre, Nairobi, 1961) that the
household contacts of smear-positive tuberculosis
cases in the financially handicapped countries in
Africa represent a high-risk group for tuberculosis.
This may be due mainly to the poor social conditions
and overcrowding in houses where whole families
often live in a single room. From a medical view-
point, however, such a contact group can quite
easily be extracted and dealt with shortly after an

open tuberculosis case has been detected. Such an
approach should be regarded in the light of the fact
that, for the developing countries in the years to
come, tuberculosis case-finding programmes in
rural areas would be, to a large extent, based on
sputum screening with a microscope. It is not
likely that case-finding by means of mass miniature
X-ray examinations in such countries will be of great
importance because of the cost involved and the
technical skill required for maintaining and repairing
the equipment. For these reasons, only tuberculosis
index cases who produced a positive sputum smear
were taken into the present study. The findings
from this investigation should therefore be represen-
tative of what could be obtained if a scheme for
administering isoniazid to contacts was integrated
into a tuberculosis control programme using micro-
scopy for case-finding.
During the first year of medication, isoniazid was

found to have a marked effect. The actual figures
are shown in Table 5. From this table it can be
seen that the reduction with regard to excretion of
tubercle bacilli during the first year amounted to
21 contacts (17 + 6 - 2 = 21). From 61 house-
holds, 21 contacts were prevented from excreting
tubercle bacilli and this corresponds to the pre-
vention of one-third of an open case per household
with an index case. The average household repre-
sented 6.2 contacts in both the isoniazid and the
control group. Therefore, in order to prevent one
contact case, isoniazid will have to be administered
to 19 contacts.

One-third of the contacts continued to take the
isoniazid for between one and two years; this
happened if the index case remained a tubercle
bacilli excretor. Table 5 also shows the results after
the first year; these were found to be almost the
same for the two contact groups in respect of both
development of pulmonary lesions and culture-
positive findings.

There are good grounds for assuming that the
tuberculin test was efficient in separating tuber-
culous-infected from non-infected persons. This is
mainly because the rate of intermediate reactions is
known to be low in the geographical area in question,
but partly also because more than half of the contacts
were under 15 years of age and the tuberculin test
has been found to be more specific in the younger
age-groups.

Efforts were specially made to conduct the study
under realistic field conditions, and the drug was
distributed only at three-monthly intervals. Side-
effects of the drug seemed of no importance and no
fatal incident due to drug toxicity was reported.
The drug acceptability was assessed in a previous

study (WHO Tuberculosis Chemotherapy Centre,
Nairobi, 1963), the figures being based on some
two-thirds of the contacts in the present study. There
is no reason to expect that the reported acceptability
findings should not be representative for all the 775
household contacts. From the earlier paper the
following data can be quoted:

Urine specimens were collected at surprise home
visits and 38% revealed a positive test in the iso-
niazid group during the first year. Similarly, tablet
counting indicated that about nine-tenths of the
contacts took more than 50% of the prescribed dose,
but only one-half to one-third took 86%-115% of
the prescribed dose, throughout the year. It is of
great interest to note that, despite what generally
would be described as a low drug acceptability, the
drug sufficed to give results in the first year that,
in terms of prevention, amounted to one-third of a
tuberculous contact case per household. This
paradox might be explained by the relatively high
daily dose of isoniazid; on the other hand, a drug
acceptability and drug regularity above average
could well be expected among the contacts with
slight symptoms of tuberculosis. The statistical
significance of the isoniazid prophylaxis for the
various categories of contacts is shown in Table 6.

Considerable interest was shown by the partici-
pants. This was possibly due mainly to a general
interest in modem medicine, but also in part sprang
from the fear of pulmonary tuberculosis, which is
well-known in the population. The co-operation
could be described as satisfactory during the first
two years of observation, but thereafter the partici-
pants gradually lost interest in continuation.
From publications by Ferebee and associates in

the United States of America, chemoprophylaxis
with isoniazid has repeatedly been found to give
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TABLE 6
SIGNIFICANCE OF DIFFERENCE IN INCIDENCE RATES OBSERVED IN CONTROL AND ISONIAZID GROUPS

Control group Isoniazid group Significance of
Initial status During first year of study Incidene Inc the difference

Incidence ncidience at the 5%
rate (%) SE rate (%) SE probability level

Tuberculin conversion 13.19 3.13 5.68 2.07 Significant

Tuberculin Development of pulmonary lesions 4.32 1.95 1.86 1.09 Not significantnon-reactors

Excretion of tubercle bacilli 3.78 1.53 0.00 0.00 Significant

Tuberculin reactors Excretion of tubercle bacilli 1.60 0.87 1.04 0.72 Not significant

Pulmonary lesions Excretion of tubercle bacilli 21.43 8.08 0.00 0.00 Significant
(active and inactive)

promising results. Similar results have now been
confirmed in a financially handicapped country such
as Kenya. Moreover, it is noteworthy that among
tuberculosis household contacts in Kenya there is a
prevalence of active disease (10%) that is about
five times higher than is the case in the USA (2 %).
It can be assumed therefore that the use of pro-
phylactic isoniazid among contacts in Kenya would
yield a dividend several times higher than that
which could be expected in the USA.

SUMMARY

1. A total of 125 rural households were divided at
random into two groups; the 376 contacts from the
first group were given placebo tablets and the 399
contacts from the second group isoniazid tablets.
Each household had a tuberculosis index case
excreting tubercle bacilli detected in the sputum
smear by direct microscopy and by culture. The two
contact groups were, at the time of commencement
of the study, comparable in respect of age, size of
household, tuberculin sensitivity and other criteria.
The majority of the contacts were under 15 years
of age and this corresponds to the age distribution
in the general population. The prophylactic iso-
niazid was in the first instance prescribed for one
year; the drug was distributed at three-monthly
intervals and was taken in a single daily dose
ranging from 5 to 10 mg per kg of body-weight.
The intake to the study took place over two years
and the observation period was 2-4 years.

2. During the first year ofmedication a remarkable
effect of isoniazid was found. Adverse findings were
observed in 28 of the contacts in the control group,
as compared with only six in the isoniazid group.
A more precise expression of the isoniazid effect is
in terms of tubercle bacilli excretors. In the control
group 17 contacts began to excrete tubercle bacilli
during the first year, whereas only two did so in
the isoniazid group. In addition, six out of the
seven controls who excreted tubercle bacilli initially
continued to be excretors, in contrast to the four
initial excretors in the isoniazid group, all of whom
were cured. In the subsequent period, after the first
year, adverse findings were revealed in four contacts
in the control group and in three in the isoniazid
group. The number of observations during this
period is small and, therefore, possibly not repre-
sentative. Neither during the first year nor during
the whole period of observation did the tuberculin
reactors without pulmonary lesions appear to
benefit to any significant degree from isoniazid.

3. There is good reason for believing that the
prophylactic effect of isoniazid observed during the
first year of medication gives an indication of the
benefit that would be obtained if a similar isoniazid
scheme were integrated into a tuberculosis control
programme. One-third of a contact case per house-
hold (average 6.2 contacts) was prevented from
excreting tubercle bacilli. Thus, prophylactic iso-
niazid has to be administered to 19 contacts in
order to prevent one contact case.
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RtSUMt

Le Centre de chimiotherapie de la tuberculose et du
BCG A Nairobi, Kenya, en menant la presente enquete,
se proposait d'evaluer 1'efficacite de l'isoniazide pour
la prevention de la tuberculose pulmonaire chez les
sujets en contact avec des malades atteints de tuberculose
ouverte.
Les membres - en majorite des enfants de moins de

15 ans - de 125 familles rurales, dont chacune comptait
en son sein un tuberculeux excreteur de bacilles, ont ete
distribues en deux groupes. Le premier, groupe temoin
de 376 personnes, a reru du placebo; le second, compose
de 399 contacts, a requ, A titre prophylactique, une dose
unique quotidienne de 5-10 mg/kg d'isoniazide pendant
II A 15 mois. Dans chaque groupe, la determination de
l'allergie tuberculinique, l'examen radiographique et la
recherche du bacille tuberculeux par examen direct ou
culture ont ete effectues au debut de l'enquete, puis
r6gulierement pendant la periode d'observation de 2-4 ans.
Ces criteres ont servi A definir differentes categories de
contacts dont on a pu suivre l'evolution respective. Les
sujets chez lesquels, au d6but de l'enquete, l'expectoration
se rev6lait bacillifere ont et6 exclus de l'etude.
L'examen comparatif de la morbidite par tuberculose

pulmonaire dans chaque groupe, durant la premiere annee

d'observation, atteste l'efficacite de la prophylaxie par
l'isoniazide. Dans le groupe t6moin, 28 cas de tuber-
culose pulmonaire furent observ6s; 17 malades presen-
terent une expectoration bacillifere; chez 6 des 7 contacts
a culture initialement positive, aucune am6lioration ne fut
constatee. En revanche, dans le groupe soumis a la pro-
phylaxie, 6 cas seulement de manifestations tuberculeuses
furent deceles; 2 patients devinrent des excreteurs de
bacilles; 4 sujets, chez lesquels la recherche des bacilles
par culture donnait a l'origine un resultat positif, gue-
rirent.
Apres la premiere annee d'observation, 4 cas de tuber-

culose pulmonaire furent encore d6celes dans le groupe
t6moin, et 3 dans le groupe ayant benefici6 de la chimio-
prophylaxie. Chez les sujets tuberculino-positifs, mais
sans lesions pulmonaires, aucune influence favorable du
traitement preventif ne fut observee pendant toute la
duree de la periode de surveillance.

Les auteurs estiment que les bons resultats de l'admi-
nistration d'isoniazide aux sujets vivant dans l'entourage
immediat de tuberculeux contagieux plaident en faveur
de l'integration de cette mesure dans les campagnes de
lutte antituberculeuse, particulierement lorsque les condi-
tions locales permettent un depistage efficient.
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APPENDIX TABLE 3
EXCRETION OF TUBERCLE BACILLI a AMONG HOUSEHOLD CONTACTS WHO INITIALLY WERE BACTERIOLOGICALLY

NEGATIVE BUT HAD PULMONARY LESIONS (ACTIVE OR INACTIVE)

Initially active lesions Initially inactive lesions

Age-group Period of Control group Isoniazid group Control group Isoniazid group
(e r) observation__(years) (months) Total Excreted Total Excreted Total Excreted Total Excreted

examined tubercle examined tubercile examined tubercle examined tuberclebacilli bacilli bacilli exmnd bacilli

0-6 6 1 7 0 2 0 - -

7-12 5 0 7 0 2 0 - -

Less 13-18 5 0 6 1 2 0 - -

than 6 19-24 4 0 4 0 2 0 - -

25-36 3 1 4 0 1 1 --

37-48 1 0 2 0 - - - -

0-6 11 4 12 0 15 1 5 0

7-12 6 2 12 0 13 0 5 0

13-18 3 0 10 1 11 0 4 0
6-14

19-24 2 0 9 0 8 0 3 0

25-36 2 0 7 0 4 0 3 0

37-48 1 0 3 0 1 0 1 0

0-6 3 0 3 0 5 1 12 0

7-12 3 0 3 0 3 0 12 0

15 13-18 3 0 3 0 2 0 9 0
and over 19-24 1 0 2 0 - - 7 0

25-36 1 0 1 0 --4 0

37-48 - - 1 0 - - 2 0

0-6 20 5 22 0 22 2 17 0

7-12 14 2 22 0 18 0 17 0

13-18 11 0 19 2 15 0 13 0

| 19-24 7 0 15 0 10 0 10 0

25-36 6 1 12 0 5 1 7 0

37-48 2 0 6 0 1 0 3 0

a Three contacts with initially active lesions in the isoniazid group excreted atypical acid-fast bacilli and have not been
included in this table.
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CHANGES IN THE
APPENDIX TABLE 4

INITIALLY ACTIVE PULMONARY LESIONS AMONG HOUSEHOLD CONTACTS
OVER THE STUDY PERIOD

Period of observation (months)
Age- Condition of
group pulmonary 0-6 7-12 13-24 >24 0-6 7-12 13-24 >24
(years) lesion132 >4I

Control group Isoniazid group

Improved 3 3 4 2 2 6 6 5

than6 Notchanged 4 2 1 - 5 1 1 1
Deteriorated - - - - 1 - - -

Total 7 5 5 2 8 7 7 6

Improved 5 4 2 - 6 8 9 6

6-14 Notchanged 8 6 4 1 8 6 4 1

Deteriorated 1 1 - - - -_- -

Total 14 11 6 1 14 14 13 7

Improved - - 1 - 1 1 1 1

andover Notchanged 3 3 1 1 2 1 1 -

Deteriorated - - - - - - - -

Total 3 3 2 1 3 2 2 1

Improved 8 7 7 2 9 15 16 12

All ages Notchanged 15 11 6 2 15 8 6 2

Deteriorated 1 1 - - I - - -

Total 24 a 19 - 13 4 25 23 22 14

a One contact whose initial X-ray film showed an active lesion was not examined later and has therefore been excluded from
this table.
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