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CI=confidence interval, INH =1isoniazid, T.Bil=total bili-
rubin, AST =aspartate transaminase, ALT =alanine transami-
nase, ALP=alkaline phosphatase, y-GTP=y -glutamyltrans-
ferase, IGRA = Interferon-Gamma Release Assays
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Table 1 Treatment outcome according to age

Termination due

Other

Age Completed Drop-out {0 side effect termination Transfer-out Total
n % n % n % n % n % n
0=Age<10 30 909 3 9.1 33
10=Age<20 61 87.1 5 7.1 2 2.9 2 2.9 70
20 = Age <30 151  86.8 16 9.2 4 23 1 0.6 2 1.1 174
30=Age<40 145 858 5 3.0 14 8.3 2 1.2 3 1.8 169
40 = Age <50 167 827 6 3.0 24 11.9 1 0.5 4 2.0 202
50 = Age <60 137 774 7 4.0 25 14.1 4 2.3 4 2.3 177
60 =Age<70 98  79.7 1 0.8 18 14.6 4 3.3 2 1.6 123
70=Age <75 3 60.0 1 20.0 1 20.0 5
Total 792 83.1 40 4.2 86 9.0 15 1.6 20 2.1 953
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Table 2 Frequency of liver dysfunction (according to age) and distribution of days to

liver dysfunction according to the severity

Grade of liver dysfunction®

All liver
Total dysfunction Grade 1 Grade 2 Grade 3 Grade 4 Grade 4 with
number of  requiring to stop jaundice
patients treatment
n % n % n % n % n % n %
Age
20=Age<30 174 9 5.2 1 0.6 5 2.9 2 1.1 1 0.6
30=Age<40 169 20 11.8 5 3.0 13 7.7 1 0.6 1 0.6
40= Age <50 202 37 18.3 10 5.0 21 10.4 4 2.0 2 1.0 1 0.5
50 = Age < 60 177 40 226 7 4.0 23 13.0 6 34 4 23 3 1.7
60 = Age <70 123 29 23.6 8 6.5 14 114 3 2.4 4 33 3 24
Total 845 135 16.0 31 3.7 76 9.0 16 19 12 14 7 0.8
Total dose (days) to liver dysfunction
—15 days
16— 30 days 1 1.3 1 6.3
31— 60 days 32 421 9 563 12 100 7 100
61— 90 days 26 342 5 313
91-120 days 10 132 1 6.3
121-150 days 6 79
151—180 days 1 1.3
Mean 69.6 days 55.5 days 41.3 days 39.9 days
Median 68 days 48 days 40.5 days 40.0 days

*Definitions of Grades of liver dysfunction are the following (M=higher value between AST and ALT when stopping

drug due to liver dysfunction)

Grade 1: M<150 IU/L, Grade 2: 150 =M <500 IU/L, Grade 3: 500 =M< 1000 IU/L, Grade 4: 1000 [U/L=M
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Table 3.1 Crude and adjusted odds ratio of various factors about Grade 2—4 liver dysfunction

Grade 2—4 (vs. Grade 0—1)
Factor Total R Crude OR Adjusted OR”

% (95% CI) P value (95% CI) P value
845 104 12.3
Age
1. 20= Age <30 174 8 4.6 Ref
2. 30= Age <40 169 15 8.9 2.0 (0.8-4.9) 0.119 2.0 (0.8-4.9) 0.124
3. 40 = Age <50 202 27 134 32 (1.4-7.2) 0.005 2.7 (1.2-6.4) 0.019
4. 50 = Age <60 177 33 18.6 4.8 (2.1-10.6) <0.001 4.5 (2.0-10.4) 0.019
5. 60=Age<70 123 21 17.1 4.3 (1.8—10.0) 0.001 4.1 (1.7-10) 0.002
Sex
1. Female 374 47 12.6 Ref
2. Male 471 57 12.1 1.0 (0.6—1.4) 0.838
Nationality
1. Other than Japanese 113 8 7.1 Ref
2. Japanese 732 96 13.1 2.0 (0.9-4.2) 0.074
Other medicine
1. Other drugs regularly taken (—) 695 86 12.4 Ref
2. Other drugs regularly taken (+) 150 18 12.0 1.0 (0.6—1.7) 0.899
Hepatobiliary abnormality
1. Hepatobiliary abnormality (—) 800 97 12.1 Ref
2. Hepatobiliary abnormality (+)"” 45 7 15.6 1.3 (0.6-3.1) 0.497
Alcohol
1. No alcohol drinking 223 22 9.9 Ref Ref
2. Less than 3 times/month 199 23 11.6 1.2 (0.6-2.2) 0.574 1.5 (0.8-2.8) 0.235
3. 1-2 times/week 155 17 11.0 1.1 (0.6-2.2) 0.729 1.4 (0.7-2.7) 0.387
4. 3—4 times/week 108 14 13.0 1.4 (0.7-2.8) 0.397 1.3 (0.6-2.6) 0.526
5. 5 times or more/week 138 27 19.6 2.2 (1.2-4.1) 0.010 2.0 (1.1-3.7) 0.032
6. Unknown drinking habit 22 1 4.5 - -
Dose of INH
1. INH (mg)/body weight (kg) <4 50 4 8.0 Ref
2. 4 < INH (mg)/body weight (kg) <5 166 17 10.2 1.3 (0.4-4.1) 0.640
3. 5= INH (mg)/body weight (kg) <6 252 37 14.7 2.0 (0.7-5.8) 0.215
4. 6 = INH (mg)/body weight (kg) 39 5 12.8 1.7 (0.4-6.8) 0.458
5. Unknown INH (mg)/body weight (kg) 338 41 12.1 —
T.Bil before starting INH
1. Normal T.Bil before starting INH 813 100 12.3 Ref
2. Increased T.Bil before starting INH 25 3 12.0 1.0 (0.3-3.3) 0.964
3. T.Bil not tested before starting INH 7 1 14.3 -
AST before starting INH
1. Normal AST before starting INH 811 99 12.2 Ref
2. Increased AST before starting INH 33 5 15.2 1.3 (0.5-3.4) 0.615
3. AST not tested before starting INH 1 0 0.0 -
ALT before starting INH
1. Normal ALT before starting INH 769 92 12.0 Ref
2. Increased ALT before starting INH 75 12 16.0 1.4 (0.7-2.7) 0.312
3. ALT not tested before starting INH 1 0 0.0 -
ALP before starting INH
1. Normal ALP before starting INH 796 93 11.7 Ref Ref
2. Increased ALP before starting INH 45 10 222 2.2 (1.0-4.5) 0.040 1.6 (0.7-3.3) 0.252
3. ALP not tested before starting INH 4 1 25.0 -
7 -GTP before starting INH
1. Normal y-GTP before starting INH 770 91 11.8 Ref
2. Increased y-GTP before starting INH 73 13 17.8 1.6 (0.9-3.1) 0.140
3. y-GTP not tested before starting INH 2 0 0.0 -

9 Adjusted for factors which are significant in crude odds ratio.

YIncluding past or present history of acute or chronic hepatitis of any etiology, fatty liver, gall-bladder stone, elevated liver enzyme (s)
pointed out on health check, etc.

Abbreviations: OR =odds ratio, CI=confidence interval, INH=isoniazid, T.Bil=total bilirubin, AST =aspartate transaminase,
ALT =alanine transaminase, ALP=alkaline phosphatase, y-GTP= 1y -glutamyltransferase
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Table 3.2 Crude and adjusted odds ratio of various factors about Grade 3—4 liver dysfunction

Grade 3—4 (vs. Grade 0—2)

Factor Total n % 8;1 é}? 811; P value Aczjguss(t)zdc%R ' P value
845 28 33
Age
1. 20= Age <30 174 3 1.7 Ref Ref
2. 30= Age <40 169 2 1.2 0.7 (0.1-4.1) 0.678 0.6 (0.1-3.9) 0.635
3. 40=Age <50 202 6 3.0 1.7 (0.4-17.1) 0.436 1.6 (0.4-5.5) 0.512
4. 50 = Age <60 177 10 5.6 3.4 (0.9-12.6) 0.066 2.7 (0.7-10.3) 0.142
5. 60 = Age<70 123 7 5.7 3.4 (0.9-13.6) 0.078 2.7 (0.7-10.9) 0.167
Sex
1. Female 374 11 2.9 Ref
2. Male 471 17 3.6 1.2 (0.6-2.7) 0.591
Nationality
1. Other than Japanese 113 1 0.9 Ref
2. Japanese 732 27 3.7 4.3 (0.6-31.9) 0.155
Other medicine
1. Other drugs regularly taken (—) 695 22 3.2 Ref
2. Other drugs regularly taken (+) 150 6 4.0 1.3 (0.5-3.2) 0.605
Hepatobiliary abnormality
1. Hepatobiliary abnormality (—) 800 24 3.0 Ref Ref
2. Hepatobiliary abnormality () 45 4 8.9 3.2 (1-9.5) 0.041 2.7 (0.9-8.4) 0.085
Alcohol
1. No alcohol drinking 223 6 2.7 Ref
2. Less than 3 times/month 199 4 2.0 0.7 (0.2-2.7) 0.648
3. 1-2 times/week 155 4 2.6 1.0 (0.3-3.5) 0.948
4. 3—4 times/week 108 5 4.6 1.8 (0.5-5.9) 0.362
5. 5 times or more/week 138 9 6.5 2.5 (0.9-7.3) 0.086
6. Unknown drinking habit 22 0 0.0 -
Dose of INH
1. INH (mg)/body weight (kg) <4 50 2 4.0 Ref
2. 4 = INH (mg)/body weight (kg) <5 166 5 3.0 0.7 (0.1-4) 0.730
3. 5= INH (mg)/body weight (kg) <6 252 9 3.6 0.9 (0.2-4.2) 0.883
4. 6 =INH (mg)/body weight (kg) 39 1 2.6 0.6 (0.1-7.2) 0.712
5. Unknown INH (mg)/body weight (kg) 338 11 33 —
T.Bil before starting INH
1. Normal T.Bil before starting INH 813 28 34 Ref
2. Increased T.Bil before starting INH 25 0 0.0 -
3. T.Bil not tested before starting INH 7 0 0.0 —
AST before starting INH
1. Normal AST before starting INH 811 28 3.5 Ref
2. Increased AST before starting INH 33 0 0.0 —
3. AST not tested before starting INH 1 0 0.0 —
ALT before starting INH
1. Normal ALT before starting INH 769 25 33 Ref
2. Increased ALT before starting INH 75 3 4.0 1.2 (0.4—-4.2) 0.730
3. ALT not tested before starting INH 1 0 0.0 —
ALP before starting INH
1. Normal ALP before starting INH 796 23 29 Ref Ref
2. Increased ALP before starting INH 45 5 11.1 4.2 (1.5-11.6) 0.006 3 (1-8.6) 0.043
3. ALP not tested before starting INH 4 0 0.0 -
7 -GTP before starting INH
1. Normal y-GTP before starting INH 770 24 3.1 Ref
2. Increased y-GTP before starting INH 73 4 5.5 1.8 (0.6—5.3) 0.288
3. y-GTP not tested before starting INH 2 0 0.0 -

Y Adjusted for age and factors which are significant in crude odds ratio.

®Including present or past history of acute or chronic hepatitis of any etiology, fatty liver, gall-bladder stone, elevated liver enzyme(s)
pointed out on health check, etc.

Abbreviations : see footnotes of Table 3.1
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Table 3.3 Crude and adjusted odds ratio of various factors about Grade 4 liver dysfunction

Grade 4 (vs. Grade 0—3)

3 a)
Factor Total % 8;1 é}? 811; P value A(PQUSS})Z dc%R P value
845 12 14
Age
1. 20= Age <30 174 1 0.6 Ref Ref
2. 30= Age <40 169 1 0.6 1 (0.1-16.6) 0.984 0.6 (<0.1-10.8) 0.731
3. 40=Age <50 202 2 1.0 1.7 (0.2-19.2) 0.656 0.9 (0.1-10.9) 0.922
4. 50 = Age <60 177 4 2.3 4 (0.4-36.2) 0.217 1.5 (0.2-16) 0.755
5. 60 = Age<70 123 4 33 5.8 (0.6—-52.7) 0.117 2.5 (0.2-27.9) 0.443
Sex
1. Female 374 6 1.6 Ref
2. Male 471 6 1.3 0.8 (0.3-2.5) 0.687
Nationality
1. Other than Japanese 113 0 0.0 Ref
2. Japanese 732 12 1.6 -
Other medicine
1. Other drugs regularly taken (—) 695 8 1.2 Ref
2. Other drugs regularly taken (+) 150 4 2.7 2.4 (0.7-7.9) 0.167
Hepatobiliary abnormality
1. Hepatobiliary abnormality (—) 800 9 1.1 Ref Ref
2. Hepatobiliary abnormality () 45 3 6.7 6.3 (1.6—24) 0.007 5.8 (1.4-24.3) 0.015
Alcohol
1. No alcohol drinking 223 2 0.9 Ref Ref
2. Less than 3 times/month 199 1 0.5 0.6 (0.1-6.2) 0.635 0.7 (0.1-8) 0.755
3. 1-2 times/week 155 2 1.3 1.4 (0.2-10.4) 0.715 1.4 (0.2-11.3) 0.749
4. 3—4 times/week 108 1 0.9 1 (0.1-11.5) 0.979 0.9 (0.1-10.7) 0.955
5. 5 times or more/week 138 6 4.3 5 (1-25.2) 0.050 4.7 (0.9-25.2) 0.068
6. Unknown drinking habit 22 0 0.0 -
Dose of INH
1. INH (mg)/body weight (kg) <4 50 1 2.0 Ref
2. 4 = INH (mg)/body weight (kg) <5 166 2 1.2 0.6 (0.1-6.7) 0.677
3. 5= INH (mg)/body weight (kg) <6 252 5 2.0 1 (0.1-8.7) 0.994
4. 6 =INH (mg)/body weight (kg) 39 1 2.6 1.3 (0.1-21.3) 0.859
5. Unknown INH (mg)/body weight (kg) 338 3 0.9 —
T.Bil before starting INH
1. Normal T.Bil before starting INH 813 12 1.5 Ref
2. Increased T.Bil before starting INH 25 0 0.0 -
3. T.Bil not tested before starting INH 7 0 0.0 —
AST before starting INH
1. Normal AST before starting INH 811 12 1.5 Ref
2. Increased AST before starting INH 33 0 0.0 —
3. AST not tested before starting INH 1 0 0.0 —
ALT before starting INH
1. Normal ALT before starting INH 769 10 1.3 Ref
2. Increased ALT before starting INH 75 2 2.7 2.1 (0.4-9.7) 0.351
3. ALT not tested before starting INH 1 0 0.0 —
ALP before starting INH
1. Normal ALP before starting INH 796 9 1.1 Ref Ref
2. Increased ALP before starting INH 45 3 6.7 6.2 (1.6—23.9) 0.008 4 (0.9-17.4) 0.068
3. ALP not tested before starting INH 4 0 0.0 -
7 -GTP before starting INH
1. Normal y-GTP before starting INH 770 10 1.3 Ref
2. Increased y-GTP before starting INH 73 2 2.7 2.1 (0.5-10) 0.332
3. y-GTP not tested before starting INH 2 0 0.0

Y Adjusted for age and factors which are significant in crude odds ratio.

YIncluding present or past history of acute or chronic hepatitis of any etiology, fatty liver, gall-bladder stone, elevated liver enzyme(s)

pointed out on health check, etc.
Abbreviations : see footnotes of Table 3.1
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FREQUENCY AND RISK FACTORS OF SEVERE LIVER DYSFUNCTION
IN ISONIAZID MONO-THERAPY
FOR LATENT TUBERCULOSIS INFECTION

Kunihiko ITO

Abstract [Purpose] To investigate the frequency and risk
factors of severe liver dysfunction in patients receiving
isoniazid (INH) mono-therapy for latent tuberculosis infection
(LTBD).

[Objectives and Methods] A retrospective study of patients
receiving INH mono-therapy for LTBI in the single medical
institute in Japan.

[Results] A total of 845 subjects, aged between 20 and 70
years old, were enrolled in this study. Grade 3 liver dysfunction
(the highest value between AST and ALT [=M], 500 IU/L=
and less than 1000 IU/L) was found in 1.9% (16/845) of cases.
Grade 4 liver dysfunction (M= 1000 IU/L) was found in 1.4%
(12/845) of cases. The frequency of Grade 3—4 liver
dysfunction increased with age, in patients above 40 years
of age. The frequency of Grade 3 and Grade 4 liver dysfunc-
tion was 2.0% (4/202) and 1.0% (2/202), respectively, in
patients aged between 40 and 49 years, and 2.4% (3/123)
and 3.3% (4/123), respectively, in patients aged between 60
and 69 years. The following factors were associated with
an increased risk of severe liver dysfunction: hepatobiliary

abnormalities, consumption of alcohol 5 times or more per
week before commencing INH, and abnormal high values of
ALP before commencing INH.

[Conclusion] Severe liver dysfunction is not rare in patients
above 40 years of age, and the indication for LTBI treatment
in these patients should be evaluated carefully, balancing the
risk of severe liver dysfunction and the benefits of preven-
tive effects.
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