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Table 1 Characteristics of tuberculosis patients with and without chronic hepatitis (CH) (case control study)

Patients with CH

Patients without CH (controls)

Number of cases

Age, yr M (SE)

Male/Female

Treated with chemotherapy including HRZ
Treated with chemotherapy including HR

107 107
60.8 (1.4) 60.6 (1.4)
96/11 96/11
58 58
49 49

CH: Chronic hepatitis
M (SE); Mean (standard error)
H; isoniazid, R; rifampicin, Z; pyrazinamide

Table 2 Etiology of chronic hepatitis in patients with tuberculosis and chemotherapy regimen (N=107)

C-CH B-CH Alcoholic Total
Number of cases 68 23 16 107
Treated with chemotherapy including HRZ 36 13 9 58
Treated with chemotherapy including HR 32 10 7 49

C-CH; Chronic hepatitis due to hepatitis C virus
B-CH; Chronic hepatitis due to hepatitis B virus
Alcoholic; Chronic hepatitis due to alcohol

Table 3 Comparison of laboratory data before starting anti-tuberculosis chemotherapy between
tuberculosis patients with chronic hepatitis and without chronic hepatitis (controls)

Patients with CH Patients without CH P value
Number of cases 107 107
WBC (102//11) 75.6 (3.0) 76.6 (3.1) 0.82
Hb (g/dl) 12.4 (0.2) 12.4 (0.2) 0.97
PLT (104/;11) 28.7 (1.3) 32,6 (1.3) 0.03
PT (%) 109.0 (4.1), N=59 124.3 (16.8), N=67 0.38
TP (g/dl) 6.9 (0.09) 6.9 (0.08) 0.64
ALB (g/dl) 3.1 (0.07) 3.3 (0.07) 0.13
T-Bil (mg/dl) 0.6 (0.03) 0.6 (0.04) 0.64
ALP (IU/L) 386.1 (18.7) 342.6 (18.8) 0.09
ChE (IU/L) 171.8 (13.4), N=58 233.0 (14.9), N=32 0.002
AST (IU/L) 47.0 3.7) 28.5 (1.7) <0.001
ALT (IU/L) 36.9 (3.1) 23.7 (1.6) <0.001
y GTP (IU/L) 97.1 (10.8), N=105 61.7 (5.7) 0.003
Cr (mg/dl) 0.7 (0.03) 0.7 (0.04) 0.29
CRP (mg/dl) 5.4 (0.56) 5.7 (0.59) 0.73

M (SE); Mean (standard error)
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Table 4 The incidence of drug-induced hepatotoxicity (DIH) due to anti-tuberculosis
chemotherapy in tuberculosis patients with various types of chronic hepatitis

(A) Chemotherapy including HRZ

C-CH B-CH Alcoholic Total
Number of cases 36 13 9 58
Patients with chronic hepatitis 10 (27.8%)** 2 (15.4%) 1 (11.1%) 13 (22.4%)*
Patients without chronic hepatitis (controls) 2 (5.6%) 0 (0%) 2 (22.2%) 4 (6.9%)
P value 0.03 NS NS 0.04
(B) Chemotherapy including HR

C-CH B-CH Alcoholic Total
Number of cases 32 10 7 49
Patients with chronic hepatitis 1 (3.1%)** 1 (10%) 0 (0%) 2 (4.1%)*
Patients without chronic hepatitis (controls) 2 (6.3%) 0 (0%) 0 (0%) 2 (4.1%)
P value NS NS NS NS

NS; Not significant, *P=0.01, **P=0.02

Table 5 Severity of DIH due to anti-tuberculosis chemotherapy including HRZ
in tuberculosis patients with and without chronic hepatitis

Number of the maximum level of serum the maximum level of serum
cases AST (IU/L) ALT (IU/L)
Patients with CH 13 176.6 (28.1) 187.8 (19.1)
[Patients with C-CH] [10] [164.8 (25.4)] [193.8 (21.4)]
Patients without CH 4 311.0 (154.5) 277.8 (72.4)

Mean (SE)
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Table 6 Comparison of laboratory data before starting anti-tuberculosis chemotherapy including
HRZ between patients with and without DIH in chronic hepatitis patients

Patients with DIH Patients without DIH P value
Number of cases 13 45
WBC (10%/ul) 85.7 (8.7 79.2 (5.2) 0.53
Hb (g/dl) 12.9 (0.4) 12.7 (0.3) 0.75
PLT (10%ul) 29.9 (3.6) 338 (2.1) 0.36
PT (%) 118.6 (15.4), N=5 102.8 (4.2), N=23 0.32
TP (g/dl) 7.0 (0.2) 6.9 (0.1) 0.53
ALB (g/dl) 3.4 (0.2) 3.3 (0.1) 0.64
T-Bil (mg/dl) 0.6 (0.05) 0.6 (0.04) 0.64
ALP (IU/L) 357.9 (45.6) 388.0 (28.6) 0.58
ChE (IU/L) 202.8 (23.4), N=6 203.4 (26.2), N=22 0.99
AST (IU/L) 40.5 (6.9) 40.8 (4.7) 0.98
ALT (IUL) 30.4 (6.8) 38.1 (4.6) 0.34
yGTP (IU/L) 104.5 (37.2) 105.3 (16.5) 0.99
Cr (mg/dl) 0.7 (0.06) 0.7 (0.03) 0.75
CRP (mg/dl) 6.8 (1.8) 5.5 (0.9) 0.51
M (SE)
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Table 7 Relationship between incidence of DIH due to
anti-tuberculosis chemotherapy including HRZ and daily
amount of alcohol intake in patients with type C chronic
hepatitis

Daily amount of alcohol intake Incidence of DIH
Moderate or severe 8/18 (44.4%)
Mild or none 0/10 (0%)

P value 0.04

mild; amount of alcohol less than 20 g/day
moderate ; amount of alcohol more than 20 g/day
severe ; amount of alcohol more than 40 g/day

3FEEKIEH T HREZ 6%, TS5~ BHBEECIL
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Original Article

DRUG-INDUCED HEPATOTOXICITY CAUSED BY ANTI-TUBERCULOSIS DRUGS IN
TUBERCULOSIS PATIENTS COMPLICATED WITH CHRONIC HEPATITIS

1:2Yygo KANEKO, 'Naohiro NAGAYAMA, 'Yoshiko KAWABE, 'Masahiro SHIMADA,
'2Junichi SUZUKI, !-*Makiko KUNOGI, 'Yoshinori MATSUI, 'Masahiro KAWASHIMA,
'Junko SUZUKI, 'Haruyuki ARIGA, 'Nobuharu OSHIMA, 'Kimihiko MASUDA,
'Hirotoshi MATSUI, 'Hideaki NAGALI, 'Atsuhisa TAMURA, 'Shinobu AKAGAWA,
'Emiko TOYODA, 'Kazuko MACHIDA, 'Atsuyuki KURASHIMA, and 'Hideki YOTSUMOTO

Abstract [Objectives] To investigate retrospectively the
incidence of drug-induced hepatitis (DIH) caused by anti-
tuberculosis drugs including isoniazid (INH), rifampicin
(RFP), with and without pyrazinamide (PZA), and to evaluate
risk factors for DIH in tuberculosis patients complicated with
chronic hepatitis (CH).

[Materials] One hundred and seven tuberculosis patients
with CH (M/F=96/11, mean age = SE, 60.8 + 1.4 yr) admitted
to our hospital during 1998 -2006, whose laboratory data had
been followed before and at least 2 months after starting anti-
tuberculosis chemotherapy, were enrolled in this study. Of
these, 58 were being treated with anti-tuberculosis chemo-
therapy consisting of INH, RFP and PZA (HRZ group) and
the remaining 49 with INH and RFP (HR group). For a case-
control study, patients admitted to the hospital during the same
period and without CH were selected to each CH patient (n=
107) of the same gender, the same treatment regimens, and the
same age. Clinical diagnosis of CH was based on laboratory
data and in some cases pathological findings; etiology of CH
was C-CH (CH caused by hepatitis C virus) in 68 patients,
B-CH (CH caused by hepatitis B virus) in 23, and alcoholic
CHin 16.

[Methods] DIH was defined by elevation of serum aspartate
aminotransferase (AST) or alanine aminotransferase (ALT) at
1 or 2 months after starting anti-tuberculosis chemotherapy.
For patients with serum levels of AST or ALT already

abnormally high before starting chemotherapy, an increase
of >1.5 times from the initial serum level was defined to
indicate DIH, whereas for patients with AST and ALT within
the normal range, and increase of >3X the normal upper
limit was defined to indicate DIH. The incidence of DIH was
calculated separately in the groups HRZ and HR for patients
with and patients without CH (control). In the HRZ group, the
severity of DIH was defined by the maximum serum levels of
AST and ALT, and their mean values were compared between
CH patients and the control. Risk factors for DIH were
examined by comparing patients with and without CH. The
clinical course after development of DIH was also followed.

[Results] The incidence of DIH in the HRZ group was 13/
58 (22.4%) for CH patients and 10/36 (27.8%), 2/13 (15.4%)
and 1/9 (11.1%) for C-CH, B-CH and alcoholic hepatitis
patients, respectively, which was significantly (p<0.05)
higher than that in the control [4/58 (6.9%)). Confining to the
C-CH patients, the incidence of DIH was 10/36 (27.8%)
compared with the control 2/36 (5.6%) (p<0.05). In contrast,
the incidence of DIH in the HR group was not significantly
different between CH patients and the control, [2/49 (4.1%)
vs 2/49 (4.1%)), respectively.

The severity of DIH in the HRZ group estimated by the
maximum level of serum AST and ALT was not significantly
different in CH patients and the control (176.6+28.1 vs 311.0
1 154.5 IU/L for AST and 187.8+19.1 vs 277.8+72.4 TU/L
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for ALT).

Of the 13 CH patients suffering from DIH caused by anti-
tuberculosis chemotherapy containing INH, RFP and PZA, 3
were continued treatment without altering the regimen, and 9
were continued treatment after changing the regimen to INH
and RFP, omitting PZA.

The one remaining patient was re-treated using INH, RFP
and ethambutol (EB), but this again resulted in development
of DIH, and he was ultimately treated with INH, EB and
levofloxacin, with a successful outcome. Thus, at least 12
out of the 13 CH patients who developed DIH in the HRZ
group could be treated by an anti-tuberculosis chemotherapy
regimen containing INH and RFP excluding PZA.

In C-CH patients who were treated with INH, RFP and
PZA, the incidence of DIH was significantly higher when the
daily alcohol intake was >20g [8/18 (44.4%)] compared with
those <20g [0/10 (0%)] (p<0.05), indicating that alcohol is
a risk factor for DIH in C-CH patients treated with INH, RFP
and PZA.

[Conclusions] In CH patients, anti-tuberculosis chemo-
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therapy containing INH and RFP without PZA can be used
safely. The inclusion of PZA in the regimen does substantially
increase the incidence of DIH but nonetheless it can be used
with caution, especially bearing in mind that daily alcohol
intake of >20 g is a significant risk factor for C-CH patients.

Key words: Chronic hepatitis, Hepatitis C virus, Drug-induced
hepatotoxicity (DIH), Anti-tuberculosis chemotherapy, Anti-
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