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~ THE EFFECT OF SYSTEMATIC ADMINISTRATION
~OF INH ON PRIMARY TUBERCULOSIS IN CHILDHOOD *
- PRESENTATION OF A “5_YEAR TRIAL"

R. Mande and A. Herrault

(Centre International d’Enfance and University of Paris)

The importance of primary tuber-.

culosis in the general history of tuber-
culosis has not always been properly
appreciated. For a long time, only the
paediatricians have been interested in
this subject and they have been
concerned above all with the serious
forms of the disease, mainly those
resulting in miliary tuberculosis, tuber-
culous meningitis and severe thoracic
varieties. Besides these severe forms
of the disease, primary tuberculosis
has long been considered a minor

manifestation. The opinion has even -

widely circulated. among. physicians
and a fraction of the educated public,
that primary  tuberculosis, which 1s
likely to appear at one moment or

another in the life of a child, living in

a tuberculized country, is, after all, an
advantageous allowing the
development of allergy and immunity.
To this accident, the subject would
owe his' future resistance . to new
attacks of the tubercle bacillus.

In recent years, many studies have
.shown the frequency of tuberculous
manifestations during the years following
primary tuberculosis (British- Medical
Research Council, P. FREOUR, J. LE
MELLETIER). It has thus beeh possible
to measuré more exactly the actual
importance of this episode in the life
therefore, its
sequences upon  the public health of a
" country. =

A recent study, undertaken in
France in 1953 and carried on up to 1958,

accident,

of a subject and, con-

~ dispose of an efficient

enables us once more to give some up-
to-date figures on this point. 1093 young
subjects, affected by untreated primary
tuberculosis, have been followed up
during five years. The frequency.of the
evolutive tuberculous manifestations has
been 8% among small children under 5,

7% among school children from 5 to 9,

and 15% among subjects from 10 to 24.
It is interesting to note that the ratio
of evolutive tuberculous manifestations
observed during - the course of this
work is closely comparable to that
reported some years earlier in Norway
by NISSEN—MEYER.
' As it may be seen, the ratio of
tuberculous accidents among those
three groups of subjects having suffered
from primary infection during childhood
or youth varies from 8 to 15% during
the five years which follow the first
tuberculous episode. For this reason,.
the accepted ' notion that primary
tuberculosis is benign needs to be:
seriously reconsidered. Now that we
chemotherapy
with INH, it becomes _ tempting to use.
it at the first stage of the tuberculous
infection. Is it not, indeed, a basic rule
of the treatment of infectious diseases.
to try to stop their development - as.
soon as possible ? Why should tuber-
culosis be an exception to this rule?
In fact, there is no theoretical

- reason that it should be. The arguments

against chemo —prevention (or Mc
Dermott's primary chemo - prophylaxis)
are that it prevents the development of

# Lecture delivered at the Siriraj Hospital Cl'i'ni'cal Meeting, Dec. 1962.
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immunitary mechanisms by stopping
the multiplication of germs as soon as
they enter the organism. These ‘argu-
ments do not hold true here since. at
the stage of development of tuberculous
infection at which primary. tuberculosis
appears, immunity processes are already
active and many experiments on animals
have demonstrated that INH does not
’ alter them. -

Now that we have at our disposal
a drug of great effectiveness, which is
easy to handle and has no dangerous
side effects, it is logical to consider
a systematic treatment - of primary
tuberculosis as soon as possible after
the conversion of the tuberculin reac-
tions, o o
The use of INH at this period no
longer presents a risk of .halting the
development of immunity, since the
immunity mechanisms are already at
work. The danger of developing a strain
of resistant tubercle bacilli is, if not
completely excluded, at least
slight at. this stage of evolution of the
tuberculous infection. ‘

very

The theoretical merits of an early
treatment of the initial - episode is
therefore unquestionable.. The results
of the surveys undertaken have con-
firmed its value and its efficiency.

The first large survey of this type .

"was undertaken in France in 1953 on
R. Debré’s instigation, under - the
auspices of the “Institut National
d’'Hygiéne” which is directed by Pr.
Bugnard, with the cooperation of the
“Sécurité Sociale”. -

The survey included young subjects,

mainly children, whose recent primary -
tuberculosis dated back to no more

than one year. The first results of this
survey, after a follow—up period of 5
years, have been reported in 1959, at

the Istanbul' Congress, by R. DEBRE
J. GERBEAUX A.LOTTE and H. NOUF-

.FLARD

A. LOTTE and A ROUILLONf

have recently given a new- and very
complete analysis of this survey.

The ‘study has covered 4,557

- subjects, some of whom have undergone

treatment while the others,  untreated,.
considered as controls.
These two groups of subjects were
comparable as to their origin, -their:
socio—economic background, the date
of the finding of their tuberculous
infection, the duration of their stay in
sanatorlum : '

have - been

The subjects surveyed were dxvtded,
into three age—groups : under 9, from 5
to 9 and from 10 to 24. In each group,
four categories were defined according
to the clinical type of the primary infec-
tion. Category number .| corresponds to
latent primary infections without symp-
toms either clinical or radiological;
categories 2—3—4-correspond to clinical

" cases with radiological signs, or clinical

symptoms or the association of both,
and are grouped under the general
heading of patent primary infections.
1,267 of the subjects involved in
the survey belong to category I; of
these, only 116 have received treatment,

“and 1.151 have not.

3,290 belong to the patent cases
(categories 2—3—4) and are divided
‘into 1,702 treated and 1,588 untreated.

The treated subjects received INH
in doses varying according to age; 20
mg per kg und:er 2 years of age and 10
mg per kg over 2 years but the dose of

400 mg has never been exceeded. In’
most ‘of the cases, INH has been
associated with PAS in doses of 30 mg
per kg without exceeding 15 g a day.
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The treatment has been uninter-

rupted . during a minimum period of

6 months. It has often been extended
up to twelve months and sometimes
longer. Untreated subjects have received
the same general care and were sent to
preventorium in the same way as those
who received specific drugs.

Figures given hereafter show the
of jtuberculous
‘during the

frequency
observed

compared
manifestations

first four years among treated subjects

and controls belonging to the three

age—groups and to categories‘2—-3—4

(patent primary infections).

Tuberculous manifestations among children under 5

In the course of the 1st year

7%

controls (208) ,
treated subjects (603) . 1%
In the'cohrSe of the 2nd year
" controls (176) . 1%
treated subjects (468) . .0.2%
In the course of the 3rd year
controls (134) 0
treated subjects (307) 0
In the course of the 4th year
controls (98) 0
' trea_ted subjects (167) . 0
Tuberculous manifestations among children aged 5 to 9
In the course of the Ist year S
controls (909) . 5%
0%

treated subjects (808)
‘In the course of the 2nd year

controls (780)

treated subjects (618)
In the course of the 3rd year

controls (623) .

treated subjects (420)
In the course of the 4th year

~ controls (456) .
treated subjects (191)

%

A | 2 A

. A
. 0.29
. 0 -
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o . Tuberculous ‘manifestations among subjects

aged 10 to 24

course of the Ist year

In the
. controls (466) . . . . . . .

treated subjects (291)

course of the 2nd year

; controls (399) .
treated subjects (233) . . . .

In the

: Ir’r the

course of the 3rd year

controls (326) .
treated subjects (164) . .

course of the 4th year

controls (230)
treated subjects (80) .

In the

. - 7%

- 1%

ce e 24%

. . . 0.49

R £ 4

2% .

If we examine the results, no longer according to year, but according to
the total morbidity for the whole of the observation per 1od they stand as fo\Iows.

Tuberculous accldents in chxldren under 5

% in untreatcd sub]ects
1% in treated subjects

Tuberculous accidents in children from 5 ‘to 9 .

9% in untreated subjects
2% in treated subjects

Tuberculous accidents in subjects from 10 to 24

13% in untreated subjects
2% in treated subjects

The difference is striking for all.
age —groups. The
patent primary tuberculosis cases has
therefore aliowed us to obtain a real
prophylaxis of further tuberculous
manifestations, at least for all the dura-
tion of the observation period. Will this
effect lead
late pulmonary tuberculosis when the
subjects have reached. adult age? For

treatment of those

to a similar reduction in

the nothing permits us to
assert it and only a long follow—up of

moment,

these subjects will allow us to answer

this question. But, in so far as ulterior

tuberculous localizations are but
reactivations, after a variable period
of time, of foci constituted in the
course - of the stage of hematogenous

dissemination which comes with primary

tuberculdsis, we are entitled to think
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that the prophylactic effect will last
throughout the life of the subject:

"~ The results of the surveys
‘undertaken in the U.S.A. by the ‘“Public
Health Service” and in lItaly by O.
ZORINI" are comparable to those of
the French survey.

The  results of the American

surve have been re orted after ‘an
y P

observation period of two years by S.A.
FEREBEE
ANASTASIADES.

' By 1957, the survey undertaken in
1955 involved 2,750 children distributed
“among 21 pedlatrxc clinics. In order to
be included in the survey, the children
had to have a positive Mantoux test,
with a cutaneous reaction attaining at
least a diameter of 5 mm. to 5 units of
tuberculin. ‘At the beginning of the
_survey, all 3 year old:children with a
admitted,
matter how old was the conversion of
their reaction. But later, only these
subjects whose conversion was ‘recent
were retained. Older subjects were
admitted only if they had at the same
Mantoux - test and a
radiological picture of activc primary
tuberculosis. .

positive reaction were

time a positive’

: The treatment applied was a daily
dose of INH, 4 to 6 mg. per kg. for the
treated children and an equivalent
dose of placebo for the controls. The
subjects of the two groups were selected

at random. There were 1,394 treated:

subjects and 1,356 controls.

During the course of the first year,
5 cases of tuberculosis were
observed in the treated subjects and 26
in those who received the placebo. The
protection obtained by INH during this
period was a‘rour;d 80%.

actlve

During the  course of the second

year, after interruption of the treatment,

F.W. MOUNT and A

o

576 treated subjects and 574 controls
were followed up. The frequeucy of the
tuberculous localizations was of 2 in
the treated subjects and of 3 in the
controls

Therefore according to this survey.
INH also had a' good influence on the
general evolution of the tuberculous.
Still, its effects, v\vhich were

quite evident during the period when

infection.

the drug was administered, were: less
obvious during the following year.
This partial failure may be due to the
moderate doses administered, 4 to 6 mg.
per kg. These doses, which are possibly
sufficient in older children, are
insufficient in younger ones, whose
body surface is comparatively far more
important.

The survey undertaken in Italy by
O. ZORINI is posterior to the two we
have ‘mentioned since it was
started in 1956 and
now concern only a small number of
subjects. It bore simultaneously upon -
children with a positive or.
tuberculin reaction.

only
its results up to

negative
Contrasting with
the French and American surveys, in
which children received INH ‘every
day, the administration of INH in doses
of 10 mg. per kg. and per day was here
interrupted by periods of therapeutic
rest intentionally arranged by O. ZORINIL
to let the natural immunity develop. If

we consider all the cases followed up

_during the three year period, there were'

19 cases of pulmonary and extra pulm-
onary tuberculosis in the control group,
i.e. 1.13 %, and 5 cases among subjects

0.21%. Thus here
again appears the prophylactic effect

. . 1
receiving INH, i.e/

of INH on the hematogenous dissemina-
tion of bacilli in the course of primary

tuberculosis.
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Thé same favourable effects. have

been related by Y. CHIBA in Japan -

among children and adults treated soon
after the conversion of their tuberculin
reactions. Whereas, among school
children, 22 cases of tuberculosis were
observed out of 313 untreated subjects,
i.e. 7.3%, this number was only 6 out of
313, i.e. 1.9% among subjects treated for
six months with a dose of 5 to 10 mg.

per kg. per day. Among adults treated

for three months only, the frequency
was 2.1% against 6.3% among controls.

However interesting the results of

these different surveys, they represent a
small _part of the problem, since they
concern only those subjects affected by
a patent pimary tuberculosis. Indeed it
is well known that, among older children
especially, primary tuberculosis remains,
in most cases, entirely latent and that,
usually, it is only found by the syste-
matic study of tuberculosis reactions:
It is known also that those subjects,
whose primary tuberculosis could have
gone unnoticed without the tuberculin
tests, are not protected against further
‘tuberculous accidents. Among thé
children suffering from tuberculous
_ meningitis hospitalized in his department,
J. GERBEAUX has found a proportion
of 50% whose primary tuberculosis had
not been diagnosed. Furthermore, in
their statistics, on the 1,151 subjects

they had been able tofollow up regularly, -

- A.LOTTE and A. ROUILLON have
observed 4% of tuberculous accidents
during the® three years following an
isolated conversion of the tuberculin
reactions. .

The influence of early treatment
on this group of subjects cannot be

clearly deduced from the first survey

undertaken by the “Institut National
d’Hygiene™, due to the small number of

. were observed in' the

403

subjects of this category submitted to
treatment. Yet, when 4%of “accidents -
1,151 untreated
subjects, none has occurred during the
same period. among the .116 treated "
subjects. . )

A new survey is now being under-
taken by the ‘Institut National d’Hy-
giéne”:- It coricerns only -the subjects
with latent primary. tuberculosis among
which treated ,subjects and controls
have been seléected at random. Only
when the results of this second survey
are available will it be possible to
measure accurately the benefit to be
expected from systematic treatment of -
all cases of primary tuberculosis, “even -
of those which have been revealed

ogly by an isolated tuberculin sensiti-
vity. .
E.M. LINCOLN and P.G. VERA-
CRUZ have recently reported the first
results of a controlled trial of syste~
matic treatment of latent primary
tuberculosis. The survey was underta- '
ken in. July 1952; 45 children were
treated for one year - with INH combined
with PAS or a sulphone while 53 control

‘children received no specific treatment.

, There were 3 times less accidents in

the treated group than in the controls.
Three tuberculous accidents (one

meningitis, one coxalgia and one cervi-
cal adenitis) occurred in the control

AR ..
group during the course of the first
observation year. During the course of

the fourth year, amother child of this
‘group developed tuberculosis’ in the
shoulder. During the same period of
'ol‘)servation, three years after the end
of the treatment, only one accident was
observed in the:group of treated subjects.
And even, in th}s case, its tuberculous
character was not demonstrated since
ﬂie incident in question was a phlyc<
tenular ‘conjunctivitis.
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‘The’ results of the dlfferent surveys
we have just summarized and which
all include reference groups are con-
cordant and enable us to concludg that
INH secures a good protection against
new tuberculous manifestations, at least
following the
conversion of the tuberculin reactions.

The influence of this early treat-
ment upon the distant  future of the
subjects is unknown at the moment
since the observation period has never
exceeded five years. Thus it is difficult
to specify the place that the
systematic ‘treatment of latent or patent
primary tuberculosis will occupy in the

during the first years

exact

years to come among other weapons

m the fight against tuberculosxs
Nevertheless it -

this place might clllfer from one country

possible that

to another according to the economic
level and the importance of the tuber-
culous endemia.

All the results we have reported
have been observed in well equipped
couniries where a regular recession of
‘tuberculosis has been observed in the
last half-century. In these countries,
the systematic detection of new cases
of tuberculosis, their treatment in spe-
‘cialized clinics ‘for a certain period,
and their' regular follow up, are
possible and‘ge"nerélly achieved. As a
result, the sources of contagion are
cllsappearmg and ‘will tend more and
more to do so. This factor will act in
a propltlous ‘'way _by
dangers of ‘reinfection in subjects who
will thus 'have treated’ at the
‘time ‘of their primary tuberculosis and
Will' thus have acquired a durable
immunity under the protection of INH.
The high" standard of living and well
balanced diet of the populatlon of these
reason to believe that

lessening the

been

countries give

these ‘subjects will, with a Irnirii’rﬁum of
damage, pass through the puberal
period of proteinic catabolism which
so highly favors the extension of
tuberculous infection. For this reason,
it appears desirable to promote as
much as possible the early and syste-
matic treatment of primary tuberculosis
in such countries. ,

In countries where the economic
standards are not so high and where
tuberculosis is often making progresses,
where the number of hospital beds is
always tragically where
there is no possibility to insure that

insufficient,

children receive a sufficient ration of
protein, the conditions are, of course,
quite different and it is conceivable
that the effect of the
treatment of primary tuberculosis is

prophylactic

not as evident or lasting as in more

wealthy countries, where the above
reported surveys have been conducted.

It is also possible that in countries
where tuberculous morbidity is still
high, the cost of INH would weigh so
heavily on the budget that a plan of
A primary

systematic treatment of all

‘tuberculosis cases could not even be

faced.

Therefore, the place to be glven to
this’systematlc treatment in plarmlng
the fight against: tuberculosis depends
upon many unknown factors and it is
possible that this place wxll vary “from
one country to another. The. results of

the surveys undertaken by WHO

concerning the possnblllt«les of chemo-

prophylaxis on the scale of large groups

of population will bring. very _useful
information cn this point whlch are to

date almost completely mlssmg

‘But before consxclermg the use - of

‘systematlc treatment on a large scale,

we must dwell upon’ “two important
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toxtcity “of the
drug and the danger b\f‘devé‘ilop'ing'\gérm
INH toxicity
presents no problem at the usual dosage.
During the course of the French survey.

points’ concerning the

resistance.

the results of which have been re-

ported, no serious accident has been
observ_ed. Mit\]or incidents in a proportion
0f0.5% have occurred but usually‘have
not called for an interruption of the

tr eatment.

The pro»blen'l of the development

of resistance is far more intricate. It
appears quite differently, at least in
theory, in the ‘course of primary
infection and in the common type of
pulmonary tuberculosis.

The danger of seeing INH resistance
develop is, indeed, strictly related to
the number of bacilli harboured by
the treated subject. When the case is
one of simple primary tuberculosis in
which there are only a small number

of Koch bacilli, the

resistance can be

danger of a

development of

¢onsidered as practically nonexxstent‘

(CANETTI). On the

appreciable in a subject with cavxtary

contrary, is
tuberculosis whose
numbered by hundreds of
and sometimes more.

The study of J. GERBEAUX and
"H. NOUFFLARD on 2,343 children

suffering from primary -tuberculosis

thousands

treated with INH and regularly tested

every two months during their stay at

the Brevannes hospital for tubeculous .

children. gives an idea of the present

danger of development of resistance

in cases of pathological primary

tuberculosis. _ ,
On the whole, 321 strains have

been isolated in children with ganglio-

Of 89 strains

pulmonary tuberculosis.

isolated before any treatment, 6 were:

to children-

bacilli can  be’

and A. Herrault o 405

initially resistant proving the relative

~frequency; at the moment, of infection

by resistant Koch baclli.
214 strains
during the’ course - of

been. - isolated «
the first three
months of treatment: 8 were defmltely
resistant and 2 partially so.

Out of 7 strains isolated after three
months and 11 after ,six months, 3 ‘were

have

definitely resistant. i

For somé¢ years, this notion of the
danger of resistance to INH developing
was in a way balanced by the notion
that those bacilli which became INH
resistant lacked virulence or had very
slight virulence. The last two or three
has shown that in
humans at least, INH resistant bacilli .
can cause .very

years, experience
serious tuberculous
infections : .among 12 students suffering
from pulmonary tuberculosis with Koch
bacilli initially resistant, R. THIBIER
and G. CANETTI have found 7 cavitary
forms, while in children, severe tuber-
with /INH resistant
‘been. observeql H.
recently related 7 ob-

culous meningitis
b-z{cilli have also
NOUFFLARD
servations of tubercilous memngms of ;
this type; their evolution _was severe, .
leading to the death of 5 of these chil--
dren. We must note that, in 2 of these
cases, the children had been infected
by a Koch bacillus already INH resis-
tant. Besides, itis very much noticeable
that some of the strains isolated in
this series have proved to be very

"“slightly virulent in the guinea- pig while

they caused fatal meningitis in children.

The most! imporganf problem ' is
therefore not so. much the development:
of resistance which occurs very rarely
during the course of the treatment, but

the danger of having more and more

frequently to face primary tuberculosis

due to initially resistant bacilli. .

[«
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This danger is otitside the actual
scope of the fight against tuberculosis
in  children. It
importance of an early and correct

stresses the great

tréeatment of pulmonary tuberculosis in
adults.

CONCLUSION
Among subjects with recent primary
tuberculosis, practically everybody

agrees—and it appears reasonable to
me - to recommend a systematic treat-
ment of at least nine ‘months for the
following :

— children under 3, even if they
do not show clinical or radiological
symptoms ; ’

— children of all age-groups, who
have had an fever, an
erythema nodosum, a radiological
picture of primary tuberculosis.

In the light of the results of the
“Institut National d’Hygiéne” survey
reported in the preceding pages, it
seems justified to recommend also the
systematic treatment of all subjects of
pre-pubertal age and of adolescents
for whom the
tuberculous evolution is great.

invasion

danger of a quick

- even when -

Now in regard to the systematic
treatment of all latent primary tuber-
culosis detected for less than 3 months,
such primary infection
occurs between the ages of 3 and 12
(where the danger of later recurrence
is slight), it would seem logical to
undertake such a treatment in countries
having sufficient resources and where
a satisfactory solution has been found
to the other big problems of the fight
tuberculosis. But in
countries where tuberculous mortality
is still high, it may well be beyond
material and budgetary possibilities.
However, in those countries where a

against many

follow—up of tuberculin reactions can
be assured, it is recommended that
treatment be given when possible to
subjects showing the strongest reactions.

Many recent studies (British Me-
dical Research Council, Ch. GERNEZ-
RIEUX, C.E. PALMER) have, indeed,

shown that further manifestations of

tuberculous disease are much more

frequent in subjects showing a strong

tuberculin sensitivity without any other
symptom,
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