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Isoniazid liver injury during chemoprophylaxis
in children
P. SPYRIDIS, C. SINANIOTIS, I. PAPADEA, L. OREOPOULOS, S. HADJIYIANNIS,
AND C. PAPADATOS
Athens University School of Medicine, Greece

SUMMARY The incidence of INH-associated liver injury was evaluated in 239 children aged between
9 and 14 years, who were receiving 300 mg INH/day for tuberculosis prophylaxis. Serum SGOT
and SGPT levels were determined before INH administration and at 4-weekly intervals thereafter.
Levels of both enzymes were raised during the first 3 months of treatment in 18 (7 5 %) children,
while in 23 (9.6%) children either SGOT or SGPT exceeded normal levels (SGOT >40 units,
SGPT >30 units). Only 2 (0 8 %) children showed SGOT and SGPT values above 100 units and in
them treatment with INH had to be discontinued. In all other children transaminases returned to
normal during uninterrupted INH administration. It was noted also that transaminase values in
children who did not exhibit a rise above normal, still had significantly higher levels during treatment
compared with before. The findings of this study suggest that liver injury in children receiving INH
for prophylaxis occurs more often than it had hitherto been believed but that it is usually mild and
transient.

Isoniazid (INH) has been recognised as a cause of
liver injury in patients receiving it. Several studies
have shown there is an asymptomatic rise in the
level of SGOT in 10-20% of adults given INH
(Scharer and Smith, 1969; Bailey et al., 1973;
Mitchell et al., 1975), although clinically overt
hepatitis appears to be rare in such patients (Martin
and Arthaud, 1970; Garibaldi et al., 1972; Moss
et al., 1972; Black et al., 1975; Mitchell et al., 1976).
Most studies on the incidence of INH-associated

liver dysfunction have been on adults. However
Beaudry et al. (1974) estimated serum SGOT levels
in children aged between 1 and 18 years and found
that 6-8% of children receiving INH had higher
levels ofSGOT 2 months after the start of treatment.
As treatment with INH is still used extensively
in children, and because there is a lack ofinformation
on the incidence and clinical significance of liver
injury during INH administration, this study was
undertaken.
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Materials and methods
The study group comprised 239 schoolchildren
(128 boys and 111 girls) 9-14 years old (mean age
11 -2). These children had been found to'have a
positive result to a tuberculin test during routine
tests at elementary schools in Athens between Nov-
ember 1976 and March 1977, and they were there-
fore taking INH.
None of the children had active tuberculosis as

shown in chest x-rays and by a normal ESR. Each
child was given a month's supply ofINH, to be taken
as a single daily dose of 300 mg, and instructed to
return to the clinic each month. Baseline determina-
tions ofSGOT and SGPT were obtained immediately
before taking the INH and at monthly intervals,
thereafter.
Serum transaminase levels were determined using

a modification of the Reitman and Frankel (1957)
colorimetric method (kits from Dade Diagnostic,
Inc.). Normal values for this method are 5-40 units
for SGOT and 5-30 units for SGPT.

All children were examined for HB,Ag before
INH administration. Any patient who subsequently
showed an increase in the level of SGOT or SGPT
in his or her blood sample was examined for HB.Ag
by counterimmunoelectrophoresis and for infectious
mononucleosis by the Monosticon test (Organon
Teknika).
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Results

None of the 239 children had abnormal trans-
aminase concentrations before taking INH.
In 41 (17. 1 Y.) of them a rise of at least one trans-

aminase above the normal level was observed during
the 12-week period after starting treatment. Two
children who showed an increase in SGOT and
SGPT but were found to have a positive result in the
test for infectious mononucleosis, and 2 others who
became HB8Ag positive at the time that transaminase
values increased were excluded from the analysis
of the data. The increase in enzyme levels that took
place during treatment with INH followed three
different patterns (Table 1): 18 (7 5 Y) children
showed an increase in both SGOT and SGPT levels.
In another 18 children (Table 2) onlySGOT increased
above 40 units, and in 5 (2m 1 Y.) SGPT exceeded 30
units. A rise in the level of SGOT was noted in 36
(15O) children and in 23 (9 6 Y) children there was
an increase in the SGPT level (Table 2).

In children in whom levels of SGOT and SGPT
remained normal, an upward trend of the values
during the first weeks of treatment was observed
(Tables 3, 4). Although the difference between the
mean values during each period of observation was
small, the statistical analysis (paired t test) showed
that it was highly significant (P<0.001).
The rise in the levels of enzymes took place during

the first 2 months of treatment in most children
(Table 4), but generally it was mild and transient.
Only 2 (OC8 Y) children were found to have SGOT
and SGPT values above 100 units and INH had to be
discontinued. In the remaining 39 cases treatment
was continued, but with close supervision and

Table 1 Children receiving INH who had SGOT
values >40 units and SGPT values >30 units

No. of children % of total

SGOT+SGPT 18 7.5
SGOT 18 7.5
SGPT 5 2a1
Total 41 17-1

Table 2 Mean SGOT values in 203 children with SGOT
levels <40 units during treatment with INH

Before Weeks on INH
treatment

4 8 12

Mean 20.7 23.8 24*3 23.0
SD 7-0 7.8 7.8 6.4
SEM 0.49 0-54 0.54 0.45

1, 2 t=4.1 P<0-001 1, 3 t=4-8 P<0.001
1, 4 t=3.3 P<0.00l

Table 3 Mean SGPT values in 216 children with levels
<30 units during treatment with INH

Before Weeks on INH
treatment

4 8 12

Mean 9.3 11.7 11.6 11.8
SD 4.0 5.2 5-2 4.9
SEM 0.27 0.35 0-35 0.33

1, 2 t=5*5 P<0-001 1, 3 t=5-1 P<0.001
1, 4 t=5.9 P<0.001

Table 4 Children showing raised transaminase values
in relationship to duration ofINH administration

No. of Weeks on treatment
children

4 8 12

No. () No. (%) No. (%)

SGOT 36 19 (53) 11 (30) 6 (17)
SGPT 23 13 (57) 8 (35) 2 (8)

frequent monitoring. In these children the trans-
aminases returned to normal levels within 4-8
weeks.

Discussion

These data confirm earlier observations-made
mainly in adults-that some patients receiving INH
may develop high levels of serum transaminase
without overt signs of liver disease (Scharer and
Smith, 1969; Bailey et al., 1973; Mitchell et al.,
1975).
In most previous studies patients were monitored

for liver injury by determination of one transami-
nase. The incidence of abnormal SGOT values in
these studies ranged from 10 to 20% of the patients
taking the drug (Byrd et al., 1972; Bailey et al., 1973;
Mitchell et al., 1976).
In a similar study in 178 adolescents SGPT values

became abnormally high in 10% of patients within
10 weeks of taking INH (Litt et al., 1976).
Until recently no data ofhepatic function had been

reported in children receiving INH for prophylaxis
and the ad hoc Committee on Isoniazid and Liver
Disease in Atlanta, Georgia, USA, stated in a report
issued in 1971 that 'isoniazid-associated liver disease
does not appear to occur in children.' Since then
reports have suggested that severe hepatic injury
(Rudoy et al., 1973) or even death (Vanderhoof
and Ament, 1976) might occur in children taking
INH. Beaudry et al. (1974) who studied SGOT
levels in 369 children on INH prophylaxis reported
increased levels of SGOT in 6 8% of them.
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In the present study in which both SGOT and
SGPT concentrations were monitored, a rise above
normal values for both enzymes was detected in 18
(7*5 %) out of the 239 children. In addition 23
(9-6y%) more children showed an increase either in
SGOT or SGPT, during the period of observation
(Table 1). The incidence of 17-1 % for children with
raised transaminase values is significantly higher
than the 6 * 8% incidence reported by Beaudry et al.
(1974). The reason for this difference is not clear
and it could be due to differences in the techniques
used to determine enzyme levels. It is evident that it
is difficult to compare data from different studies.
More studies using strict criteria are needed.
Another interesting finding in the present study

was that higher values of SGOT and SGPT were
noted in most patients compared with levels before
treatment (Tables 2, 3). Although this difference was
small, the statistical analysis (paired t test) showed
that it was highly significant (P <0001). This find-
ing, not reported by others, suggests that liver injury
is more common than is shown by an increase in
the level of enzymes. It has been suggested that the
degree of liver injury may be greater if INH is given
at the same time as enzyme-inducing drugs such as
rifampicin (Pessayre et al., 1977).

It is apparent from previous studies, and con-
firmed by this one, that most patients with sub-
clinical hepatic damage recover completely while
continuing on INH, and do not progress to overt
hepatitis. The fact that in the present study only
2 patients had a rise of SGOT and SGPT above 100
units and had to stop taking INH, while 39 children
were able to continue to take it and their SGOT and
SGPT levels returned to normal, shows that al-
though INH prophylaxis is rarely associated with
clinically significant liver injury, transaminase levels
should be monitored in the first month of treatment
to detect patients who might be susceptible to liver
damage.
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