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Table 1 Patient baseline characteristics

N=195
Age (year) 65+19
Sex (female) 72 (37%)
Albumin (g/dL) 2.940.9
Hemoglobin (g/dL) 11.3+24
Aspartate transaminase (IU/L) 39+39
Aspartate transaminase = 40 (IU/L) 56 (29%)
Alanine transaminase (IU/L) 29130
Total bilirubin (mg/dL) 0.8+1.0
Lactate dehydrogenase (IU/L) 247£120
Creatinine (mg/dL) 09+1.0
Habitual drinker (= 3 days/week) 44 (23%)
Barthel index 63144
Hepatitis C virus infection 15 ( 8%)
Coronary disease 26 (13%)
Respiratory disease 15 ( 8%)
Renal disease 23 (12%)
Diabetes 59 (30%)
Liver disease 21 (11%)
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Table 2 Comparison of patient characteristics between HRE- and HRZE-treated patients

HRE HRZE P
N=65 N=130
Age (year) 7714 59+19 <0.001
Sex (female) 29 (45%) 43 (33%) 0.119
Albumin (g/dL) 2.5+0.7 3.1%£0.9 <0.001
Hemoglobin (g/dL) 10.0+1.8 12.0+2.5 <0.001
Aspartate transaminase (IU/L) 49+55 34427 0.001
Aspartate transaminase = 40 (IU/L) 26 (40%) 30 (23%) 0.019
Alanine transaminase (IU/L) 29422 20+33 0.161
Total bilirubin (mg/dL) 1.0x1.5 0.7+0.7 0.051
Lactate dehydrogenase (IU/L) 273119 234+119 <0.001
Creatinine (mg/dL) 1.1£+1.5 0.8+0.7 0.459
Habitual drinker (= 3 days/week) 5 (8%) 39 (30%) <0.001
Barthel index 38+42 75140 <0.001
Hepatitis C virus infection 7 (11%) 8 (6%) 0.266
Coronary disease 17 (26%) 9 (7%) <0.001
Respiratory disease 8 (12%) 7 (5%) 0.080
Renal disease 12 (18%) 11 (8%) 0.058
Diabetes 20 (31%) 39 (30%) 1.000
Liver disease 11 (17%) 10 (8%) 0.084
Table 3 Comparison of patient characteristics between patients with and
without drug-induced liver injury
Drug-induced liver injury
(+) (-) p
N=29 N=166
Age (year) T+17 64+19 0.067
Sex (female) 14 (48%) 58 (35%) 0211
Albumin (g/dL) 2.5+0.8 3.0£0.9 0.003
Hemoglobin (g/dL) 102+2.8 115423 0.012
Aspartate transaminase (IU/L) 55438 36139 <0.001
Aspartate transaminase = 40 (IU/L) 15 (52%) 41 (25%) 0.007
Alanine transaminase (IU/L) 41+29 27+29 0.002
Total bilirubin (mg/dL) 0.9+0.5 0.8+1.1 0.028
Lactate dehydrogenase (IU/L) 3471149 2294105 <0.001
Creatinine (mg/dL) 0.8+0.5 1.0x1.1 0.312
Habitual drinker (= 3 days/week) 2 (7%) 42 (25%) 0.030
Barthel index 37141 67143 <0.001
Hepatitis C virus infection 3 (10%) 12 (7%) 0.472
Coronary disease 7 (24%) 19 (11%) 0.077
Respiratory disease 3 (10%) 8 (5%) 0.213
Renal disease 3 (10%) 20 (12%) 1.000
Diabetes 7 (24%) 52 31%) 0.516
Liver disease 4 (14%) 17 (10%) 0.525
Treated with PZA (HRZE) 11 (38%) 119 (72%) 0.001
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Table 4 Result from Cox proportional hazard model for drug-induced liver injury

HR (95%CI) P
Age (year) 0.99 (0.96-1.03) 0.699
Sex (female) 1.22 (0.46-3.21) 0.688
Albumin (g/dL) 2.48 (1.15-5.35) 0.021
Hemoglobin (g/dL) 0.82 (0.68-0.99) 0.041
Aspartate transaminase = 40 (IU/L) 1.08 (0.33-3.54) 0.896
Total bilirubin (mg/dL) 0.74 (0.38-1.44) 0.375
Lactate dehydrogenase (IU/L) 1.01 (1.00-1.01) 0.008
Creatinine (mg/dL) 0.83 (0.32-2.12) 0.690
Habitual drinker (= 3 days/week) 0.22 (0.03-1.77) 0.156
Barthel index 0.99 (0.98-1.01) 0.311
Hepatitis C virus infection 0.59 (0.04-8.73) 0.698
Coronary disease 1.71 (0.56-5.21) 0.342
Respiratory disease 0.76 (0.13-4.39) 0.762
Renal disease 1.05 (0.14-7.84) 0.965
Diabetes 0.90 (0.31-2.58) 0.843
Liver disease 2.85 (0.28-29.1) 0.378
Treated with PZA (HRZE) 0.55 (0.19-1.58) 0.263

HR: hazard ratio  95%CI: 95% confidence interval
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Original Article

DRUG-INDUCED LIVER INJURY AND PYRAZINAMIDE USE

-2Nobuyuki HORITA and !*Naoki MIYAZAWA

Abstract [Background] In the 1950s, high doses (40-70
mg/kg/day) of pyrazinamide were reported to cause drug-
induced liver injury (DILI). It remains unclear whether
adding pyrazinamide (Z) at the currently accepted low dose
(20-25 mg/kg/day) to a regimen of isoniazid (H), rifampicin
(R), and ethambutol (E) increases the risk of DILI.

[Method] We reviewed adult patients admitted for smear-
positive tuberculosis who were treated with a daily HRE or
HRZE regimen. A Cox model was used to analyze the impact
of pyrazinamide on the occurrence of DILI.

[Results] We reviewed 195 patients (123 men [63%], 72
women [37%], average age 65119 years, 65 HRE patients
[33%], 130 HRZE patients [67 %]). The incidence of DILI in
the first two months was 15% (29/195). The HRZE regimen
was not associated with DILI (hazard ratio 0.55, P=0.263).

[Conclusion] Addition of low-dose (20-25 mg/kg/day)

pyrazinamide to the HRE regimen does not appeared to be
associated with increased DILI incidence during the first two

months of treatment.

Key words: Elderly, Adverse reaction, Retrospective cohort
study, Observational study, Guideline
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