Kekkaku Vol. 78, No. 4 : 339-346, 2003

339

INH, RFP & & &R 32 BT 5 R
FF MBI DREAE |- 5

Rl ERL H O2E B OEE B BEA
aIEH O RIEoR IR FT OWH AT
ak Bfr Wk HE OB OE®

BE INHE RFPZ & A, PZA R & F R WIEHALSRIEIC X 2 A% (DIH) HBEEOKRELL
ZRAHMEIHANR. 4 DOMM, 1980~83, 87~88, 91~92, 1998 ~20004ED A B BE T, IMiE
ASTB L U ALTHMUERFNICIEE CThHo 2B R e U ALEBEB 1 2 H 20~40H) BL U2 4 H (45
~75H) %DM ASTHE & O ALTIED W25 AST Z 40 K-A ¥ 7213 ALT = 35 K-A (1980 ~ 83
), B BHVE AST=401U/1 F 7213 ALT =40 1U/1(1987 ~20004E) & 7% - TV iuid DIH & ZWi L 720

FHE oM REZIZZNZN113, 135, 128, 154 % Th o720 DIHOK 4+ DfERE T O EE % 3

RN

7%, SO E DR E v ) BFLAMIERE T 2RO 5o 720 80 EMOBEORELE =&
O DIH B R &2 i~ 5 & MM Z N2 10/111 (9.0%), 23/131 (17.6%), 26/123 (21.1%), 32/117
(27.4%) TH Y, HREIT (p=0.01) B4 LH LTz, BUEOEAIEEAE L HHSh 2,

F—U—X PR, R K, REEL, B,

i$ U &I

PRI X 2 AT £OHEIZE L, Zhizon
TREILELO#EDD 5, WEELFBE (LT, 1L#)
DF 12 T AOBEREEBEFTT 2B LIRS N5
FMTOH%, t FFY F(NH), ) 7 7 ¥ ¥ ¥ ¥ (RFP)
WX B2EAAEFEOBTIZOVWTIE2ZYMS TV
50 L LYUHARIE O BHAIMERT % MBS BE DR 424
BIZDOWTI R I N2 R Ebhs, &
BEOMBNEY TlEME— Iseman DD EEDOH T, X
Bk EDERDP S, INHIC X 2 3H M4 O 5 2SR F
ALTELDOTIELROREHEBELTVBE?DRTH b,
ZZThhubid INH, RFP% & b#IC X 5 3ERIMETE
ROMBFEIZ OV TRIEZLD R LD hERE L
720

INH, RFPIZ & % #EAMEFROFAICIIHE 4 OfEBE
TFHEMRLTV Y BRETE LTIZERY, %Y, HB
PURBE TS, PUHCVILER M, B OBEAYY, &

V77 ¥y Y, ERIVE

BT MR T VT I VIEY R EBIF S T W B,
INH, RFPIZ & 2FEAEITROBELIZHL HBICIX
Bd o TINSBEREAFICHT2ERIKETH 5,

MREFE

o4 ]
I. 1980~83, 87~88, 91~92, 98~ 20004F IZ 24 k=
IHERERE D 720 ABE L, INH, RFP % &b % 217
1B TUT ORG24,
1. fLERSER, BB 1 I IBLI 2 A4
L7 — 7 BT 5
2. {LEBRBRHOT7 ANV F— -7 I b VR
7x7—¥ (AST) EB LU 75=V-73I /5
VAT xT—¥ (ALT) EFEHTH S
3. BUERABLIONELZEELBH SN TWEE
B <
4. LB
Z D3 Table 1 (A) 127”9, INH, RFP% & tefb &

FE| ST AR AR P A e A

MU RIERL, E AR EURBIT RS, T 204-8585
WEABIE WA 77 £ 3-1-1 (E-mail: nagayama @tokyo.hosp.go.jp)
(Received 30 Sep. 2002/Accepted 11 Dec. 2002)



340

Table 1 Numbers of subjects
(A) Subjects treated with chemotherapy containing INH

and RFP
Year M W Total
1980-83 82 31 113
1987-88 86 49 135
1991-92 84 44 128
1998-2000 100 54 154
Total 352 178 530

(B) Subjects treated with chemotherapy containing INH,

RFP and PZA
M F Total
1980-83 27 15 42
1998-99 101 38 139
Total 128 53 181
M: Men W: Women
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Table 2 Frequency rate of antituberculosis drug-induced hepatitis (DIH) classified by age, sex and year of treatment
Age (yo) 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80— Total

M W M W M W M W M W M W M W M W
1980-83 0/2 0/0 1/11 3/10 3/9 0O/6 1/22 0/3 0/18 0/5 1/13 1/3 0/5 0/4 0/2 0/0 10/113
198788 1/4 1/5 3/16 3/18 3/13 0/5 3/15 0/4 5/24 1/7 1/5 2/5 1/6 04 2/3 1/1 27/135
1991-92 0/0 0/0 3/18 4/13 5/13 0/3 1/17 0/5 4/15 2/8 1/10 2/8 4/8 0/5 1/3 2/2 29/128
1998-2000 0/1 022 2/6 0/5 4/7 0/3 1/7 2/3 5/16 1/7 3/18 3/7 7/22 4/13 5/23 3/14  40/154
Total 2/14 19/97 15/59 8/76* 18/100 14/69 16/67 14/48%  106/530
(14.3) (19.6) (25.4) (10.5) (18.0) (20.3) (23.9) (29.2) (20.0)
*40-49 yo vs 80-yo: p < 0.05 (%)
Table 3 Comparison between two groups with and without DIH
Without DIH With DIH p-value
N 424 106
Age (yo) 50.2 £ 19.6 52.1+21.5 NS
M/W 281/143 (1.97) 71/35 (2.03) NS
Alcoholics/Non-alcoholics 213/202 52/45 NS
Previuos history of hepatic dis. + / — 13/285 1/72 NS
HBsag +/— 11/359 0/86 NS
HCVab. +/— 3/143 0/51 NS
Serum y -GTP elevation 103/403 (25.5%) 17/101 (16.8%) NS

before chemotherapy

Table 4 No differences of serum albumin and body weight [Mean (SD), N] between patients

classified by age with and without DIH

Age (yo) 10-19 2029 30-39 40-49 50-59 60—69 70-79 80—
Albumin (g/dl)
DIH (+) 3.85 4.18 4.02 4.15 3.93 3.60 3.44 3.08
0.61) (0.61) (0.57) (0.42) (0.52) (0.58) (0.55)
2 19 15 8 18 14 16 14
DIH (—) 4.10 4.13 3.89 3.94 3.71 3.45 341 3.12
(0.54) (0.56) (0.55) (0.52) (0.62) (0.71) (0.54) (0.42)
12 78 44 68 82 55 51 34
Body weight (kg)
DIH (+) 53.5 52.7 58.7 55.9 51.1 44.0 49.6 44.8
(10.4) (10.0) (9.9 0.7 (9.0) (10.1) (10.8)
2 19 13 7 16 13 15 12
DIH (—) 52.7 53.5 53.1 554 49.9 46.6 45.7 432
(10.6) (7.3) (8.8) 9.0) 7.7 9.2) 9.1) (10.2)
10 76 42 67 79 53 50 29
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Table 5 Comparison of anti-tuberculosis drugs doses [g/day, Mean (SD), N] between patients
classified by age with and without DIH

Age (yo) 10-19  20-29  30-39 4049 50-59 6069  70-79 80—
INH
DIH (+) 0300 0323 0300 0300 0300 0300 0.300 0.300"
(0.000) (0.043) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
2 19 15 8 18 14 16 14
DIH (—) 0309 0308 0302 0321 0304 0305 0298 0.274*
(0.030) (0.028) (0.026) (0.041) (0.026) (0.023) (0.023) (0.009)
11 78 44 68 82 55 51 34
RFP
DIH (+) 0450 0450 0450 0450 0.450 0.440 0406 0.388*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.010) (0.017) (0.022)
2 19 15 8 18 14 16 14
DIH (—) 0450 0450 0450 0450 0450 0440 0418 0.351*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.008) (0.017) (0.022)
11 78 44 68 82 55 51 34
EB
DIH (+) 0.750 0.783 0.771 0.750 0.750 0.750 0.750* 0.750*
(0.000) (0.088) (0.072) (0.000) (0.000) (0.000) (0.000) (0.000)
2 15 12 7 15 10 16 10
DIH (—) 0.750 0.750 0.732 0.745 0.757 0.733 0.686* 0.603*
(0.000) (0.002) (0.065) (0.083) (0.060) (0.014) (0.017) (0.029)
7 49 28 46 70 45 49 32
*DIH (+) vs DIH (—) : p<0.001
ALT —0O— (a) DIH (N=80)
100 -
—o0— (b) non-DIH (N=424)
40 ~
80 B 9;/ 35
U/ é 30 -
60 § Br
<
20 |
g Y=1.03 (X—1980)+8.57
g 15+ (p=0.01
40 2
S0 L
5L
204 'I'T 0 . L
1980 1985 1990 1995
l Year
0 T T T

T T 1
0 0.5 1 1.5 2 2.5

Time after start of chemotherapy (Months)

Fig.1 Serum ALT change (M % SD) according to HRE/S
chemotherapy in subjects with DIH (a) and with non-DIH (b)
who continued chemotherapy throughout the interval.

10/111 (9.0%), 23/131 (17.6%), 26/123 (21.1%),
32/117 (27.4%)) DZEAL % A 5 & (Fig2), RFEMITII
EFEMACER L (=001, 7272 LEAIMEIT % 5
FELEDS B, ASTBLU/FAIEALT=1001U/1 (£
723 =T70K-A) & o 2HEDEEIZOVWTIE, BELA

Fig.2 Secular increase in incidence rate of drug-induced
hepatitis (DIH) defined by AST or ALT = 40 IU/I (or AST =
40 K-A or ALT = 35 K-A) due to chemotherapy with HRE/S
in subjects less than 80 years old.

DEBNIFRD T2 DH B Tld 2 h o 7z (Table 6) o HREIZ
X 2L L HRSIC X 2 LEOE A S BEMITEILL 72
DTHIM T L 22N ZNOLET OFEFI IR H B
BB L0 EZ2RD R o7z (Table 7)o

(B) ZHRE/SEEIZ BV % EAHIMEAT R B
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Table 6 Frequency rate of DIH defined by AST
and/or ALT = 100 IU/I (or =70K-A) due to
chemotherapy containing RFP and INH

Year Frequency rate
1980-83 3/112 (2.7%)
198788 8/134 (6.0 )
1991-92 8/127 (6.3 )
1998-2000 10/106 (94 )

343

Table 7 Comparison of the two groups treated with
HRE and HRS

Year Chemotherapy DIH + /— p-value

1980-83 HRE 3/46 NS
HRS 7/54

1987-88 HRE 14/79 NS
HRS 10/25

1991-92 HRE 24/81 NS
HRS 2/11

1998-2000 HRE 42/109 NS
HRS 0/2

Table 8 Frequency rate of DIH due to chemotherapy containing RFP, INH and PZA

198083 (AST = 40 K-A and/or ALT 235 K-A

(AST and/or ALT =70 K-A)
1998-99 (AST and/or ALT = 40 IU/I)

(AST and/or ALT = 100 1U/l)

13/42  (31.0%)
5/42 (119 )

45/139 (38.8 )
15/139 (10.8 )

1980 ~ 83 4F 12 Fb_ T 1998 ~ 99 £ (2 I3 FANVENF e B
HIZEHR LT, ERRID RV DICEEZEITE
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# (F¥ME3.08, BXU3.12g/dl (Table 4)) T, ok
FHNCBVWTE 2, BHGEFEVEEX 52O THD
PH, BEABHEPo2), BEOKT VT I VIME
25g/dIDF) o Ty, EEEETHL LI %
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SECULAR INCREASE IN THE INCIDENCE RATE OF
DRUG-INDUCED HEPATITIS DUE TO ANTI-TUBERCULOSIS CHEMOTHERAPY
INCLUDING ISONIAZID AND RIFAMPICIN

Naohiro NAGAYAMA, Kimihiko MASUDA, Motoo BABA, Atsuhisa TAMURA,
Hideaki NAGAI, Shinobu AKAGAWA, Yoshiko KAWABE, Kazuko MACHIDA,
Atsuyuki KURASHIMA, Hideki YOTSUMOTO, and Masashi MOHRI

Abstract To investigate the secular change in the incidence
rate of drug-induced hepatitis (DIH) due to anti-tuberculosis
chemotherapy including isoniazid (INH) and rifampicin (RFP),
but not including pyrazinamide (PZA), we retrospectively
studied the incidence rates of DIH in patients treated with
chemotherapy including INH and RFP in four periods 1980—
83, 87-88, 91-92, and 1998-2000. The criteria for selection
of the patients were as follows.

1. The serum aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) were measured before, and one
month (20—40 days) and 2 months (45-75 days) after starting
anti-tuberculosis chemotherapy. When the serum AST and
ALT were measured twice or more during period 2040 days
or 45-75 days after starting anti-tuberculosis chemotherapy,
the data obtained nearest to 30 or 60 days after were chosen
as those of one or two months after starting chemotherapy,
respectively.

2. The serum AST and ALT were within normal range
before starting anti-tuberculosis chemotherapy. The normal
range of serum AST and ALT were = 40 K-A and =35K-A
(in 1980-83) or=311U/land 341U/l (in 1987-2000),
respectively.

3. Chronic active hepatitis and cirrhosis patients were
excluded.

4. All alive after completion of anti-tuberculosis chemo-
therapy.

The numbers of the subjects who fulfilled the above criteria
were 113, 135, 128 and 154 in 198083, 1987-88, 1991-92
and 1998-2000, respectively.

DIH was defined serologically by serum AST =40 K-A
and/or ALT = 35 K-A (in 1980-83), or AST =40 IU/l and/
or ALT =401U/I (1987-2000). The DIH incidence rate of
the subjects classified by the year of treatment and age
were examined, and the contributions of the risk factors for
DIH, such as age, sex, alcoholics, previous liver disease

history, HBs ag positivity, anti-HCV ab positivity, and
hypoalbuminenia were studied, and none except the age
over 80 y.o. was found to be a risk factor to DIH, in our
subjects. In patients with the age over 80 y.o., daily doses of
antituberculosis drugs RFP, INH and ethambutol (EB) were
significantly higher in patients with DIH than those without
DIH, but body weight and serum albumin level were not
significantly different between these two groups. There was
no risk factor to DIH in our patients less than 80 y.o. and
this could be explained by the above-mentioned criteria of
study patients selection.

To exclude the age dependence of the incidence rate of DIH
in our subjects, the incidence rates of DIH were calculated in
patients less than 80 y.o. by the period of treatment, and they
were 10/111 (9.0%), 23/131 (17.6%), 26/123 (21.1%) and
32/117 (27.4%) in 198083, 87-88, 91-92, and 1998-2000,
respectively. The secular increase of the incidence rate of DIH
was statistically significant (p=0.01). It is quite clear that this
secular increase was not at all attributable to the above-
mentioned risk factors. It is suspected that human liver has
become more easily affected with INH and RFP in recent
years. It is suggested that the new chemical compounds
present in our increasingly complicated human milieu give
heavier burdens on human liver, weaken the liver function,
and enhance the capacity of INH and RFP to cause DIH.

Key words : Anti-tuberculosis drugs, Drug-induced hepatitis,
Secular change, Environment, Rifampicin, Isoniazid
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