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Table 1 Baseline characteristics of the patients

Characteristic II:/III?EEGJ_: g?p(;ien s
Total number of patients 861
Male/Female 621/240
Age (years) 63.1+18.6
= 65 years 460
Body mass index (kg/m?) 19.3£3.2
Serum albumin (mg/dl) 3.4+0.7
Serum creatinine (mg/d/) 0.711+0.24
Renal dysfunction at admission' 13
AST (U/L) 28.6t19.7
ALT (U/L) 23.4+£19.1
Hepatocellular damage at admission? 95
Non-Japanese 25
Homeless 38
Diabetes mellitus 176
History of gastrectomy 42
HCYV positive 41
HBYV positive 13
HIV infection 2
Cardiac disease 70
Cerebrovascular disease 67
Cancer 52
Collagen vascular disease 24
Antituberculous drugs (Dose, mg/kg)
Isoniazid 861 ( 5.9+1.2)
Rifampicin 858 ( 8.7£1.8)
Ethambutol 830 (14.6£3.1)
Pyrazinamide 541 (22.8%+3.9)
Concomitant drugs
Antiplatelet agents 84
H: blockers 89
Proton pump inhibitors 33
Digoxin 26
Antipsychotics 16
Immunosuppressants 34
Nonsteroidal anti-inflammatory drugs 28

'"Men: Serum creatinine > 1.5 mg/dl, Women: Serum creatinine >
1.2mg/dl. *Serum aspartate aminotransferase (AST)>50U/L or
alanine aminotransferase (ALT)>50 U/L.
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Table 2 Adverse effects of antituberculous therapy

Events quber of
patients (%)
Total number of patients 247
Hepatic dysfunction 111 (44.9)
Grade 1 3
Grade 2 92
Grade 3 16
Skin rash 58 (23.5)
Gastrointestinal dysfunction 35 (14.2)
Drug fever 14 (5.7
Hematological effect 12 ( 4.9)
Leukopenia 4
Thrombocytopenia 4
Pancytopenia 3
Neutropenia 1
Visual disturbance 4 ( 1.6)
Others 13 ( 5.3)
Nephropathy 6
Arthralgia 2
Edema 2
Hearing impairment 1
Drug-induced pneumonia 2

Hepatic dysfunction was graded from 1 to 3 according to the
Japanese Ministry of Health, Labor and Welfare criteria:
Grade 1, AST or ALT<100U/L and=50U/L; Grade 2,
AST or ALT<500 U/L but more than 100 U/L; and Grade
3, AST or ALT=500 U/L
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Fig. Timing of onset and number of patients with major adverse effects from the start
until the suspension of antituberculous therapy
The median total observation period was 72 days (average of 86.3 days). Hepatic dysfunction
[median 14 days, (range 2—125)], skin rash [24 days, (1—108)], gastrointestinal dysfunction [15
days, (range 1—89)] were observed after initiation of antituberculous therapy.
Table 3 Risk factors for hepatic dysfunction
No hepatic dysfunction Hepatic dysfunction
N=750 N=111
p value
Mean = SD or number of Mean = SD or number of
patients (%) patients (%)
Male/Female 534/216 87/24 0.115
Age 62.5£19.2 67.0t13.1 0.018*
Body mass index 19.4£3.2 18.4£3.3 0.002
Serum albumin 3.54+0.7 324+0.8 0.001*
Serum creatinine 0.71£0.25 0.68+0.21 0.56
Complications
Hepatocellular damage at admission 72 ( 9.6) 23 (20.7) <0.001*
Diabetes mellitus 148 (19.7) 28 (25.2) 0.181
History of gastrectomy 38 (5.1) 4 ( 3.6) 0.504
HCYV positive 27 ( 3.6) 14 (12.6) <0.001*
Cardiac disease 76 (10.1) 9 ( 8.1) 0.641
Cerebrovascular disease 57 ( 7.6) 8 (72 0.884
Cancer 42 ( 5.6) 20 (18.0) 0.159
Collagen vascular disease 23 ( 3.1 1(0.9) 0.349
Isoniazid (Dose, mg/kg) 58+1.2 6.4+1.3 <0.001*
Rifampicin (Dose, mg/kg) 8.6+1.8 9.2£1.9 0.002
Treatment with pyrazinamide 480 (64.0) 61 (55.0) 0.066*

*Included in multivariate analysis
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Table 4 Risk factors for skin rash

No rash Rash
N=803 N=58
p value
Mean = SD or number of Mean =+ SD or number of
patients (%) patients (%)
Male/Female 577/226 44/14 0.511
Age 62.71+18.8 68.3+14.5 0.026*
Body mass index 19.3%£3.2 19.0£3.0 0.454
Serum albumin 3.4+0.7 3.2+0.8 0.034*
Serum creatinine 0.71+£0.25 0.68+0.18 0.458
Complications
Hepatocellular damage at admission 87 (10.8) 8 (13.8) 0.487
Diabetes mellitus 168 (20.9) 8 (13.8) 0.194
History of gastrectomy 40 ( 5.0) 2 (34 0.601
HCYV positive 38 (4.7 3 (5.2 0.879
Cardiac disease 77 ( 9.6) 8 (13.8) 0.3
Cerebrovascular disease 57 (7.1 8 (13.8) 0.062*
Cancer 50 ( 6.2) 2 (34 0.57
Collagen vascular diseases 16 ( 2.0) 8 (13.8) <0.001*
Isoniazid (Does, mg/kg) 59+1.2 6.11.0 0.251
Rifampicin (Does, mg/kg) 8.7+1.8 9.0+1.5 0.25
Treatment with pyrazinamide 502 (62.5) 39 (67.2) 0.472
*Included in multivariate analysis
Table 5 Risk factors for gastrointestinal dysfunction
No GI dysfunction GI dysfunction
N=2826 N=35
p value
Mean=SD or number of ~ Mean=®SD or number of
patients (%) patients (%)
Male/Female 600/226 21/14 0.102
Age 62.51+18.6 76.1t£13.1 <0.001*
Body mass index 19.4+32 16.9+2.7 <0.001*
Serum albumin 34 +£0.7 3.0£0.7 0.001*
Serum creatinine 0.714+0.24 0.70+0.27 0.836
Complications
Hepatocellular damage at admission 93 (11.3) 2 (5.7 0.415
Diabetes mellitus 172 (20.8) 4 (11.4) 0.205
History of gastrectomy 41 ( 5.0) 1(29) 1
HCYV positive 41 ( 5.0) 0 —
Cardiac disease 76 ( 9.2) 9 (25.7) 0.001*
Cerebrovascular disease 59 (7.1 6 (17.1) 0.028*
Cancer 51 ( 6.2) 1(29) 0.717
Collagen vascular disease 23 ( 2.8) 1(2.9) 0.981
Isoniazid (Dose, mg/kg) 59£1.2 6.6+1.3 0.004
Rifampicin (Dose, mg/kg) 87£1.8 9.4%2.1 0.062
Treatment with pyrazinamide 530 (64.2) 11 (31.4) <0.001

*Included in multivariate analysis

GI: gastrointestinal



504

KEiAZ HE86%& 55 5 20114E 5 A

Table 6 A Cox proportional hazards analysis of risk factors for hepatic dysfunction

Regression

coofficient Adjusted HR 95% CI p value
Age (increase per year) 0.01 1.01 1.00-1.02 0.196
Serum albumin (increase per mg/d/) -0.24 0.78 0.58-1.06 0.110
Hepatocellular damage at admission 0.72 2.06 1.25-3.39 0.005
HCYV positive 1.05 2.86 1.59-5.15 <0.001
Isoniazid (increase per mg/kg) 0.31 1.36 1.18-1.56 <0.001
Treatment with pyrazinamide 0.11 1.12 0.71-1.76 0.634
*HR, hazard ratio; CI, confidence interval.

Table 6 B Cox proportional hazards analysis of risk factors for skin rash

fifﬁﬁiféi’i Adjusted HR 95% CI p value
Age (increase per year) 0.01 1.01 0.99-1.03 0.17
Serum albumin (increase per mg/d/) -0.27 0.76 0.52-1.12 0.17
Cerebrovascular disease 0.69 1.99 0.91-4.36 0.09
Collagen vascular disease 1.80 6.06 2.81-13.05 <0.001

Table 6C  Cox proportional hazards analysis of risk factors for gastrointestinal dysfunction

Regression

coofficient Adjusted HR 95% CI p value
Age (increase per year) 0.03 1.03 1.01-1.06 0.018
Body mass index (increase per kg/m?) -0.22 0.80 0.71-0.91 <0.001
Serum albumin (increase per mg/d/) -0.23 0.79 0.46-1.36 0.40
Cardiac disease 2.12 0.95-4.72 0.066
Cerebrovascular disease 1.64 0.66—4.04 0.283
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RETROSPECTIVE COHORT STUDY OF RISK FACTORS FOR
ADVERSE EFFECTS OF ANTITUBERCULOUS THERAPY

"Yoshiaki YAMAMOTO, *Yoichi HASEGAWA, and 'Kenji OGAWA

Abstract [Purpose] This study was designed to identify
clinical risk factors for adverse effects of antituberculous
therapy and their frequency.

[Methods] A retrospective study of cohorts was undertaken
from April 2004 to March 2007. We analyzed the clinical
records of 861 patients with tuberculosis treated at Higashi
Nagoya Hospital. The factors that were associated with adverse
effects in univariate analysis (P<<0.1) were then subjected to
multivariate Cox regression analysis for calculation of the
hazard ratios (HRs) and their 95% confidence intervals (95%
ClIs).

[Results] Suspension of antituberculous therapy was neces-
sary because of adverse effects in 247 patients (28.7%). The
chief adverse effects leading to discontinuation of treatment
were liver dysfunction (12.9%), skin rash (6.7 %), and gastro-
intestinal dysfunction (4.1%), while other effects accounted
for less than 5.0% of discontinuations. Risk factors for liver
dysfunction according to Cox proportional hazards analysis
were HCV infection (HR 2.86 ; 95% CI 1.59 to 5.15 ; p<
0.001) ; hepatocellular damage at admission (HR 2.06 ; 95%
CI 1.25 to 3.39 ; p=0.005) and high-dose isoniazid (increase
per mg/kg: HR 1.36 ;95% CI 1.18 to 1.56 ; p<0.001). Colla-
gen disease was a risk factor for skin rash (HR 6.06 ; 95%
CI 2.81 to 13.05 ; p<0.001). Risk factors for gastrointestinal

dysfunction were a high body mass index (increase per kg/
m?: HR 0.80 ; 95% CI 0.71 to 0.91 ; p<0.001) and advanced
age (increase per year: HR 1.03 ; 95% CI 1.01 to 1.06 ; p=
0.018).

[Conclusion] Adverse effects may lead to substantial addi-
tional medical costs because of the need for more medications
and tests, as well as a longer hospital stay. Identification of the
risk factors for adverse effects of antituberculous therapy
should help to minimize such events in tuberculosis patients.

Key words: Tuberculosis, Antituberculosis drugs, Adverse
effects, Multivariate analysis, Retrospective cohort study

"Department of Clinical Research and Pharmacy, National
Hospital Organization Higashi Nagoya Hospital, *Pharmacy
Practice, Research Center for Pharmaceutical Education,

Faculty of Pharmacy, Meijo University

Correspondence to : Yoshiaki Yamamoto, Department of
Pharmacy, National Epilepsy Center, Shizuoka Institute of
Epilepsy and Neurological Disorders, 886, Urushiyama, Aoi-
ku, Shizuoka-shi, Shizuoka 420—-8688 Japan.

(E-mail: yamamotoy@szec.hosp.go.jp)



