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Table 1 Baseline characteristics of patients studied

Patient characteristics nul\n/:g:? (j):fila)ti?el;us
Total number of patients 229
Male/female 151/78
Age (years) 79.9+6.3

=80 117
<80 112
Body Mass Index (kg/m’) 19.4+3.5
218.5 135
<18.5 94
Serum albumin (mg/d/) 3.34+0.7
=35 111
<3.5 118
Diabetes mellitus 41
HCV positive 12
Hepatocellular injury present* 21
Cardiac disease 41
Cerebrovascular disease 34
Cancer 21

*Serum aspartateaminotransferase (AST) above 50 U/L or
alanineaminotransferase (ALT) above 50

Table 2 Drug therapy given to patients

Mean = SD or number

Therapy of patients
Antituberculous drugs (number of patients; dose, mg/kg)
Isoniazid 229 58+1.2
Rifampicin 229 85+1.8
Ethambutol 222 143%3.1
Pyrazinamide 90 22.5%+4.8
Administration interval of antituberculous drugs
Once daily 201
Concomitant drugs
Antiplatelet drugs 37
H: blockers 36
Digoxin 13
Immunosuppressants 8
NSAIDs 10

NSAIDs: Nonsteroidal anti-inflammatory drugs
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Table 3 Side effects from antituberculous therapy

Side effect number of patients (%)
Hepatic dysfunction* 36 (46.8)
Grade 1 7
Grade 2 26
Grade 3 3
Gastrointestinal dysfunction 16 (20.8)
Anorexia 11
Vomiting, nausea 4
Diarrhea 1
Rash 13 (16.9)
Hematologic disorders 4 (5.2)
Leukopenia 2
Neutropenia 1
Pancytopenia 1
Visual disturbance 3 39
Others 5 (6.5)
Fever 2
Edema 1
Nephropathy 1
Drug-induced pneumonia 1

*Hepatic dysfunction was graded from 1 to 3 according to
the Japanese Ministry of Health, Labor and Welfare.

Grade 1: AST or ALT below 100 U/L but more than 50 U/L
Grade 2: AST or ALT below 500 U/L but more than 100 U/L
Grade 3: AST or ALT exceeding 500 U/L
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Table 4 Risk factors for hepatic dysfunction

No hepatic dysfunction

Hepatic dysfunction

n=193 n=36 p value
Number of patients Number of patients

Gender

Female 71 7 0.048
Age

=80 96 16 0.61
Body mass index

<18.5 72 22 0.004
Serum albumin

<3.5 mg/d/ 99 19 0.91
Diabetes mellitus 33 8 0.49
HCV positive 6 6 0.002
Hepatocellular injury present 12 9 <0.001
Cardiac disease 38 3 0.21
Cerebrovascular 29 5 0.95
Cancer 17 4 0.72
Isoniazid

=6 mg/kg 79 22 0.016
Treatment with pyrazinamide 78 14 0.75
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Table 5 Risk factors for gastrointestinal dysfunction
No Gl dysfunction Gl dysfunction
n=213 n=16 p value
Number of patients Number of patients

Gender

Female 78 7 0.46
Age

=80 104 8 091
Body mass index

<185 84 10 0.059
Serum albumin

<3.5 mg/d! 108 10 0.41
Diabetes mellitus 39 2 0.55
HCYV positive 12 0 -
Hepatocellular injury present 20 I 0.76
Cardiac disease 35 6 0.11
Cerebrovascular 30 4 0.22
Malignancy 20 I 0.65
Isoniazid

=6 mg/kg 92 9 0.27
Treatment with pyrazinamide 89 3 0.066

GI: Gastrointestinal

Table 6 Cox proportional hazard regression analysis of risk factors for hepatic dysfunction

Regression —  jiiisted HR 95%ClI p value
coefficient
Female gender —0.79 0.45 0.20-1.05 0.07
Age (per year) —0.01 0.99 0.94-1.05 0.74
Hepatocellular injury present 1.22 337 1.56-7.29 0.002
HCYV positive 1.09 2.97 1.20-7.38 0.019
Isoniazid (per mg/kg) 0.33 1.40 1.05-1.85 0.02

HR: hazard ratio CI: confidence interval

Table 7 Cox proportional hazard regression analysis of risk factors for gastrointestinal dysfunction

Regression

coofficient Adjusted HR 95%CI p value
Female gender 0.23 1.26 0.46-3.42 0.66
Age (per year) —0.03 0.97 0.89-1.06 0.49
Body mass index (per kg/m?) —0.19 0.83 0.70-0.98 0.026
Treatment with pyrazinamide —1.02 0.36 0.09-1.48 0.16

HR: hazard ratio CI: confidence interval
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VERREDERRFAERE L. SEBBTOKR,
HCVHi kG, TREEERAROFEERE, INHO
BBV HEREREDOMNY L EREFTHo 7,
YD EEE I T 2K E DR S &1 INH 200~
300 mg/body, ') 7 7 ¥ €< ¥ (RFP) 300~450 mg/body,
L% 7 b= (EB) 500~750 mg/body 721 A F L7
FwA4 YL, PZAIZ 1~12gbody & LT\ 5%, 80
LA E D BEILINH, RFP% M Z1200mg, 300mg
IZIREL, PZADBREZEZ 2mEHE . BEERD
INHEH RS B1358+1.2mgkg T o 72728, Log
Rank MEIZ6 mgkg ZHERIZL TiTo 0 SERBBO

R, FREREZINHOKZKSEH | mgkgidind s>
EICTEHMICI4ABELIEMNTRENT, $7-, INHIY
SREZEREHD» Somghkg A EICHARKZ L = 5,
N — FHIE2.3 [95%CI: 1.17~4.53] ERsht, &R
BB AEEHOEELRRIARRE TH 590,
BEH:) O INHES BIIFHEREL 4 L 2RE
FTHY, BMILBOHBEART I E»s, BREOR
BN OREEORFEEETLILENHLLELS
(AL

Ungo LR EFMBENRE L IFREREDNREY
A7 % HRE L HCVHKRBET 5 57, Schaberg 512 & %
EBE, TLa—LHFLEOBREL&DTI34EL#E



Risk Factors for Side Effects/Y. Yamamoto et al.

SNTWBY RHFFERRIZ & 2 & HOVERTE T H
EREDOREEFIIIFLREN, ZIZARORKREL R
Lo bhbhoMan X0, HissHIEIRm o ITF sk
REGHBEREREDBRETFCTH L LOWEIL
Doz H, HREENRE LAES, BEVR2IE34
BERENTz, &B, NLHBERETED - 7-BEON
WEREILFRS 1 ~8BIELTEY, HEHI
51~3BThHo7. YD HCVIAMYERE T
L PAEEE O HMIESHIZ INH - RFP - EB % Al ab L 72 4%
S58&E L, PZAIZFRIBZOERT L e ve HUASREIRAR FA AT
WIFRBREZE LTV 2BHELAKRDOXRER T, PZA
EFHHTIBEIREMEMAL AT/ T 2, i
£, HROBMILICEY. SERREIC D 5 HE CHIF
RBZOHENELHEMLTWED, ChoHDEBES
LTV BER, RENENTEVIFHEREZET
ZEMEIMEEEZRGEEDL 22 VAR, EH
DIXGREAML, &5 1 8»5 8 BT TIIBKREME
FHEEICHAL THERLTOLEXH L EEZZ 6N,

MEREOHBEBREOERE L TIZINHERFPD
BEAKEVE SN TV 5, INHIE N-acetyltransferase
(NAT-2) TR#EEIND, ZORBWITBEERMIZF 2
T — A P450 (CYP) 2E1 TR GBI FHEHL4EL S
KWL %5, NHOKRE{LE L RFPOHEAHIX CYP2E]
RIYWZELFEL, FEHDO)V X7 2EDLEIATY
5%, TNOXBMMEZEL Y REKEOR CHEERS
RECEIINHOFSHPRIBVEZE X, HBPEKICH
HAATZ, B, BAMEMADID, NAT-2DEES
BME2HETHIEES %D o7 Ohno b ik NAT2 D
rapid-type {2 HeX slow-type O T #E BB RE £ 7 4= D HI X fa I
B2 EHmELTVA. BMELBEEA L L2HE,
BIEEZRITFREREEREICEOREMS L TW a2
HONTROA, SHEHICKRETILENHLLEL
Y (A

Schaberg IZIFFEMED & 5 BRI DR IZFHEEREERE
DEELREBREFThroEMEL TV, AFE
LIMARHF), TTFT . RENHIF L CEEEN L
HEMEOHAFBIERRZECHET 2 »RAE L7255,
EFEFLLVWEBLD ) EBREAT L 2 5EFITR>»
Shhrol. —BHNICEBEIEHELS L, HHOE
FEMRALTWS, ZhF TICHBEZEICIES DM
HERPBESNTBD, $FICRFPIZPHES V37 %
CYPRMHICHETLEHTH S, INHDO L ) ITREY
PIFEHZ L OEHLH L0, EFNLICHAELE
EiR AT HILENHH LB,
MMEEEORERIIFHERE, REFRETZ LD
5%, AHRIFRERESEDb L VWHLEEEDOHEE
A1651 (208%) EE <, BMIVEVWEZFIILFORE

461

WEME F 322 LML R 572, Yee HIZIHILEE
REEDRAIZH LT, 60U LDOBE (35 FKiflh 2
L) OnHF—Flhizesflr L B LTH Y, MEiZHIL
BEED) A7 2 HD LY — I FIE 134 B ARE
DT A 5 AHFINER BT 5. BREMHHEORHIE
BMEMNEDY, ARFWLERELEED SOAE V.
RHORBETBMIN R LOH», bE b EHAN
BAV % BMIAMEETH - 2D HHETE WA,
BMI 185 Kili T A ML BRI D FM & I IHILBFEEIC
EXE L THREHBEDERETHILEND S, HILGERE
AR LZBEDS B SBNIARN L ) K, ZTBEARENR
ELLAR 7 by R 7HEEEZBRAL TV 2.9 b,
HILH BB OMAENHATELZDIEIFTHY, SHI
WHBRAARHTH o7 LizhoT, ChOBERD
LB RERN W OPOBILBEELFL, RS
EAWF Shiz LR Sz, HCBREEOBE % B
THIELREEHEBDO:-DICEETHLLEEDbN, 4
%, BHEREELTISLIZIVRIEL T &L
225, bhubhoMizki:E@%, vidHEx1 81 5
EChaht, HILBEEE2EILLBED) befliis
FRAT A LIS W RIRAN TR E o7z, BRILS
LRI LERAT#E L THHO, HLFEKEERT S
BRE LTAEBLFE,LDL Lk,

AMRIIHBRXOBEDAZHRE Li-/-, /S
17 ADEAL 25N, bhbhdwRe L-BHEELEH
DXBHRUSEENITIIHRESATVWLIERES
BOBEREzERDDLETYH, K&REILL{VY, 8
BEFADONA TRV DL EZ LN T2, E
FEOHIEIC & 2 HEEOREPIE - REZREARE
EEELD, FEMIZL > TRERIEZHRET 24
EXEOENRL IS H S, LA L, BIEARR
HELepo7-: BEOEYERBEIIBZITATH - 7-DIC
ML, FREREXEL-EFIZI169H, HbBEE
FHRELZBFEIRIIBE ARBEOEE &, W
EROEEEIRE» OBV DEEL LN, Bidks
BEZORIEHORBABAOILIIT L0103 EEEHE
LT HAUEND LD, AFEIZI0RULOERE
ERRE LABERETFORRIZE EE 570, BIR L7
HOFBEREDORRREFICETAIRETICL S L 72681
. T0RUEDBENGBBFE Lo, BITHENRE
BHLOD, BRMEERNRE LbhbhogRL ki
$5E, HCVHIKBG M & INHIXSB2SHE L 725K
FTHY, PAOHRAVEREFTLEL —HL T
bo ¥, BEEDERBELRAETL k2 KRS OB
DFTHPZADHHOFECHBEREER AR IEL
ZWVERNLN TV A, FHIE INHES B 7.5 mg/kg
DEXFEELEREFLRRTVEH0, BRHEOBRS



462

6mg/kg AETHEMEAFICLD S 5,

BHE AR MO T R RN T, HMOK
BEMEI SRR, BRES2»SEEROY R 7 HHE
FHIERMOENT VA0, AN INHAIH R L5
mg/kg, BAEIL300mg/body & ENTWWAED, KEED
HREIARES 2ELRT VWD, INHES RIS
mghkg HREL, 6mgkgZMABWE I IHRET A4
EVHbLELZD, &5, BMIAKIETH B HEHGH
BEEERTIRE EOHERBENRET L) R 7 HH
LB DEBHFULETH S, HCVHLEHEMERE, IF
BEREMSRON L BEITEHERS 1| ~8 WOMK
BREMTEBRCBBTILENHDLLEZL D,

X 73

1) BESMEEN  [HEOKI2004). BT, K
3, 2004.

2) Durand F, Bernuau J, Pessayre D, et al.: Deleterious influence
of pyrazinamide on the outcome of patients with fulminant
or subfulminant liver failure during antituberculous treatment
including isoniazid. Hepatology. 1995 ; 21 : 929-932.

3) Schaberg T, Rebhan K, Lode H: Risk factors for side-
effects of isoniazid, rifampin and pyrazinamide in patients
hospitalized for pulmonary tuberculosis. Eur Respir J. 1996 ;
9:2026—-2030.

4) SinghJ, Arora A, Garg PK, et al.: Antituberculosis treatment-
induced hepatotoxicity : role of predictive factors. Postgrad
Med J. 1995 ; 71 : 359-362.

5) Yee D, Valiquette C, Pelletier M, et al. : Incidence of serious
side effects from first-line antituberculosis drugs among
patients treated for active tuberculosis. Am J Respir Crit
Care Med. 2003 ; 167 : 1472—-1477.

6) Moulding TS, Redeker AG, Kanel GC: Twenty isoniazid-
associated deaths in one state. Am Rev Respir Dis. 1989 ;
140 : 700-705.

7) Ungo JR, Jones D, Ashkin D, et al.: Antituberculosis drug-
induced hepatotoxicity. The role of hepatitis C virus and the

human immunodeficiency virus. Am J Respir Crit Care Med.

8)

9)

10)

1)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

#ith #83% %5 6 5 20084 6 A

1998 ; 157 : 1871~ 1876.

Gronhagen-Riska C, Hellstrom PE, Froseth B: Predisposing
factors in hepatitis induced by isoniazid-rifampin treatment
of tuberculosis. Am Rev Respir Dis. 1978 ; 118 : 461 -466.
Pande JN, Singh SP, Khilnani GC, et al.: Risk factors for
hepatotoxicity from antituberculosis drugs: a case-control
study. Thorax. 1996 ; 51 : 132-136

MEHT : €5 Y+ Femar: 6 n HRMMLEmE
DOF BT . #5#4. 200075 : 665-673.
FIEHET © BEHhAIC 517 5 IFHE. #if4. 2005 ;80 :
607-611.

RUHE -, IKEET, MERE, it 4SBT 8
FME AL ORI, K58 2004579 : 297-300.

& RAETE, (EESCHE, /KRB, o G % B RS X
SEBIO MR, #5#4. 2007 ; 82 : 733-739.

EREW, WTHAT, NA%F, e 155
VF B I E RO BUK. #iH%. 2001 ;76 : 533-543.
FLg--, MW K R OWME i R Ed
AR — LD EE L H—HREDLER &
WAEOWE. BF - JH - BE 2006;53:7-12.

Rothschild JM, Bates DW, Leape LL: Preventable medical
injuries in older patients. Arch Intern Med. 2000 ; 160 :
2717-2728.

Lesar TS, Briceland L, Stein DS : Factors related to errors in
medication prescribing. JAMA. 1997 ; 277 : 312-317.
Gronhagen-Riska C, Hellstrom PE, Froseth B: Predisposing
factors in hepatitis induced by isoniazid-rifampin treatment
of tuberculosis. Am Rev Respir Dis. 1978 ; 118 : 461 —466.
Ohno M, Yamaguchi I, Yamamoto I, et al.: Slow N-
acetyltransferase 2 genotype affects the incidence of
isoniazid and rifampicin-induced hepatotoxicity. Int J
Tuberc Lung Dis. 2000 ; 4 : 256-261.

LA, HEHT . BN DOTS (Directly Observed
Treatment, Short course) H ARt TOHEZKEDRIER
RAEFEOLE. MM ILKRAE. 2003:41:35-38.
Sacket DL: Bias in analytic research. J Chron Dis. 1979 ;
32:51-63.

BAMERFEREHREAR  [SREROEE | ORE
L. #%%. 2003 ; 78 : 497-499.



Risk Factors for Side Effects/Y. Yamamoto et al.

463

Original Article

RISK FACTORS FOR SIDE EFFECTS DUE TO THE USE OF
ANTITUBERCULOUS DRUGS IN ELDERLY PATIENTS

'Yoshiaki YAMAMOTO, *Makoto HAYASH]I, *Keiko MIYAKAWA, and 2Kenji OGAWA

Abstract [Purpose] This study was designed to evaluate
incidence of clinical risk factors for side effects due to the use
of antituberculous drugs.

[Method] We retrospectively analyzed clinical records of
229 elderly patients with tuberculosis treated at our hospital.

[Results] Temporary stop of antituberculous therapy proved
to be needed because of side effects in 77 patients (33.6%).
Adverse effects leading to drug discontinuation were liver
dysfunction (15.7%), gastrointestinal dysfunction (7.0%),
and skin rash (5.7%); other effects accounted for disconti-
nuation in 5.2%. Risk factors for liver dysfunction accord-
ing to Cox proportional hazards regression analysis were
complications of HCV infection (hazard ratio or HR, 2.97;
95% confidence interval or CI, 1.20 to 7.38; p=0.019);
hepaocellular injury present at admission (HR, 3.37; 95% CI,
1.56 to 7.29; p=0.002); and dose of isoniazid (per mg/kg,
HR, 1.40; 95% CI, 1.05 to 1.85; p=0.02). Body mass index
was a risk factor for gastrointestinal dysfunction (per kg/m?,

HR, 0.83; 95% ClI, 0.70 to 0.98; p=0.026).

[Conclusion] Such identification of risk factors for side
effects from antituberculous therapy in elderly tuberculosis
patients would minimize adverse effects.

Key words: Elderly tuberculosis, Antituberculous drugs, Side
effects, Multivariate analysis, Retrospective cohort study
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