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We evaluated risk factors for elevation of liver function test values after administration of fenofibrate to 45
hyperlipidemic patients. The effects of 23 factors of physical examinations, clinical laboratory test values, and the back-
ground of the patients on the elevation of liver function test values were analyzed by the logistic regression method. The
increase of the values of liver function tests was found to be correlated with BMI, serum levels of triglycerides, and ALP
before therapy, especially sex, serum y—GTP level before therapy and reduced serum triglyceride levels. These results
suggest that caution must be exercised to avoid liver dysfunction in patients treated with fenofibrate.
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Table 1.

Analysis of Demographic Data

Abnormal (n=14)

Normal (n=31) Statistical results

Sex (male/female)
Age (years)
BMI (kg/m?)
WHO classification
1Ib
v
\'%
Complication
Diabetes mellitus
Hyperuricemia
Hypertension
Liver disease
Heart disease
Gastrointentional disease
Smoker (yes/no)
Alcohol (yes/no)

6/8 24/17 p=0.023
59.1+9.1 59.3+12.6 NS
23.9+2.0 25.9+2.6 p=0.015

NS
9 16
14
0 1
NS
5 17
1 9
8 9
5 5
4 5
0 1
4/10 13/18 NS
8/6 20/11 NS

Values are expressed as means+S.E. NS: not significant.

DEFRMEE R GR/E R D 10% 2L BEMZERL
ERZREREL, WTHRIZHH TIEE S BWIE
BlaEEEEE Lk, BERH, E¥EHEIOhTHIION
T23EHHOMFEHZHE L .
MAHEHRIEFOERETELT, %, Fin,
Body Mass Index (BMI), &ifig e O tH 5 R RS
(WHO) 43, GOHE, BE, 8l 7/ 7+«
77— b ERERIOBERBREME S L TIERI L X
TO—)b, mE Y UL R, AST, ALT, y-
GTP, LDH, ALP, IiEREUILE >, mikks >
N, MET7 VT 22, RFEEF (BUN), Migr

LY FZ, g BE L RTELT, mlE
MEEYREE, 7/ 7477 — &b, MG
ML ATO—)UMETE, miE~Y 7YY BMET
RELU TR 2.

BRI A I AP R R R ERIC T, yE#m I L A
TO—)b, ME Y Z7URY R3FF 458,
AST, ALT, ALP |3 Japanese Society of Clinical
Chemistry (JSCC) #EUE(LXfIRTE, y-GTP 13 JSCC
/International Federation of Clinical Chemistry
(IFCC) fE¥e{txf )i, LDH |3 Wroblewski-
Ladue i, MEREVIVEY, MEZ L7 FZ 2T
BEFRE, MRS >N 7I3Ea—Ly ME, Y
VT 2 I BCG L, BUNIZY U EZ Y HEEI
KOHIEL .

BB S IR O 2 B OB IEE O S E RO
R O g iz 1 Student—¢ #2 & J2 X8 Chi-Square 1
ExHV, FEKEXS% ST

FECAENTIC B W T EE R & IE W BRI G AR
BEOROONEHBZERKTFEL T, Fv Xtk
K95 % K 2ROz, EBET O HEEE K
UL BEHTIZIE StatView 5.0  (SAS Institute Inc.
Cary, NC, USA) Zfif L7z, ZZSEMHTI3HAEK
HE 59 2 BPRHEE & U TEBURANEIT K D ZBRGER
{17z,
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1. EEHLIERHOBETROMK  BWH
CIEEBOEBREYRICED2HEH ORISR % Ta-
ble 1 IZ/;R9. HEEMIT 14 HTHEME6 6, ik
Bil, EHEBI3IBITHME 2461, ZHETHTHO,
PERNC B W TH B ICEBRENRD 5Nz, il
BHETEN 59.1 5%, IEFWBEN 593 CliBRICB N
THEZETRD NN > 7z, BMLIZDWTITIE
D 259kg/m2 izt L, EERMN 23.9kg/m? &
BEBNERITKMETH > 2. &I MED WHO
SPFITDWTIE, HEEEEN IIb &9 f, IV A5 4
T, [EFWHIE b B 16 1, IV A 14 fF], V &1 4
&, MEMICERERZEDSNRBN o=, GHHEIC
DWTIE, FERAE, SIRERME, SifE, RS,
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Table 2. Analysis of Clinical Data

Abnormal Normal Statistical results

Total serum cholesterol (mg/dl) 219.0+11.3 222.3+6.9 NS
Serum tryglyceride (mg/dl) 405.0+45.1 303.1+22.2 p=0.027
AST (IU/1) 31.7+4.4 26.1+2.0 NS

ALT (IU/1) 32.9+£5.0 29.6+3.0 NS
y-GTP (IU/1) 172.0£63.0 63.3+9.2 p=0.016
LDH (IU/1) 356.6+21.2 319.0+£10.6 NS

ALP (IU/1) 276.0£25.5 203.9+10.5 p=0.003
Total serum bilirubin (mg/dl) 0.7+0.1 0.7+0.1 NS
Serum protein (g/dl) 7.3+0.1 7.1+0.1 NS
Serum albumin (g/dl) 4.4+0.1 4.4+0.1 NS

BUN (mg/dl) 15.8+1.4 17.2+0.9 NS
Serum creatinine (mg/dl) 0.66+0.02 0.74+0.03 NS

Values are expressed as means+ S.E. NS: not significant.

Table 3. Analysis of Drug Therapy Data
Abnormal Normal Statistical results

Medication hystory of hyperlipemia (month) 34.1+£30.5 28.5+27.5 NS
Dosage (mg) 214.5+77.1 208.5+74.3 NS
Reduced serum total cholesterol levels (%) 5.1£2.7 0.2+2.2 NS
Reduced serum trygriceride levels (%) 39.4+7.1 5.9+6.4 p=0.003

Values are expressed as means+ S.E. NS: not significant.
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Holz. LROEEIL, EERFORERAOEERE
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Table 4. Odds Ratios and 95% Confidence Intervals of Risk Factors for Hepatic Enzymes In-
creased Using Logistic Regression Analysis
Risk factors r OR 95%CI

Sex 1.520 4.571% 1.182-17.680
BMI (kg/m?) —0.441 0.663*0) 0.463-0.948
Triglyceride before therapy (mg/dl) 0.050 1.051%9 1.003-1.101
y-GTP before therapy (IU/1) 0.089 1.093*d) 1.066-1.188
ALP before therapy (IU/1) 0.163 1.178*d 1.034-1.342
Reduced serum triglyceride levels (%) 0.331 1.392% 1.089-1.778

r: logistic regression coefficients, OR: Odds Ratio,

* p<0.05, CI: Confidence Intervals, a) Odds ratio for

male, b) Odds ratio per the level of 1 kg/m?, ¢) Odds ratio per the level of 10 mg/dl, d) Odds ratio per the level

of 10 1U/1, e) Odds ratio per reduction of 10%.

Table 5. Correlation Matrix between Risk Factors
Sex BMI Triglyceride y-GTP ALP Reduced serum
before therapy before therapy before therapy triglyceride levels
Sex 1.000
BMI —0.401* 1.000
Triglyceride before therapy —0.021 —-0.104 1.000
y-GTP before therapy -0.170 —0.064 0.434** 1.000
ALP before therapy 0.038 —0.138 0.311* 0.103 1.000
Reduced serum triglyceride levels 0.168 —-0.026 0.233 0.120 0.461** 1.000

Values are expressed as correlation coefficient * p<0.05, ** p<0.01.
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DAy THA4.571 E720, BB
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T, 1kg/m2BH7=0 DA v XA 0.663 £72 0,
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DA XAV 1.051 £720, #ERME RN 71
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FETHh 2T EAEICHHEAEREE L
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HHRUZURY BMETFERTII,
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v RHAT1.392 £70, Mg R YUY REFE

MR EWIE EFZITHHRE
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2, SRTEEEBRELTOY AT 1 v 7 EIGESHT
= W= 2B EfRIT 21T o 72 k53R % Table 6 [ZRT.
BMI i3 &, #Ga1MmE Y 77U REZHES
Al y—GTP i & O #¢ 5-/if ALP i & =N F N AHEI A
HO, /%5 ALP #HIZME MY Z U KK
TREMEAND > 127 OITEBN SHIFRE N, &%
F BRI S N8I3, B5aT y-GTP fE, I
NUZURY RMEFETH 2. F v X3 NE
PEizx LT 12,155 (p<<0.0189), y—GTP {3 10 1U/1



No. 2

173

Table 6. Multiple Conditional Logistic Regression Analysis of Risk Factors for Hepatic

Enzymes Increased: Final Model

Risk factors p value OR 95% CI
Sex 0.0189 12.1559 1.511-97.753
y-GTP before therapy (IU/L) 0.0415 1.174 1.066-1.370
Reduced serum triglyceride levels (%) 0.0942 1.255¢ 0.962-1.638

OR: Odds Ratio, CI: Confidence Intervals, ¢) Odds ratio for male, b) Odds ratio per the level of 10 IU/I,

¢) Odds ratio per reduction of 10%.

HIEODDOFw TN 1.174 (p<0.0405) TH D,
MEtFMICEBETH o7z, MERUZURY RIETF
FIZ10% H7= 0D OF v XAt 1.255 (p<0.0942)
THY, MEMFMITEE T aho/-. ZOEFIL
DG VIR E ORGSR, KL p<0.0001 TH D,
B ERL 84.4% TH o I~

£ £

T /) 7477—bMRERXEXD T AT IS —
¥ FHO#EFE LT, peroxisome proliferator-acti-
vated recepter (PPAR) DiEFMHAbZENTH T >
27 IF—EHZ X7 DM, TR Rh
5 PEA S NHIRNITE D A N/ EEEEIEIR 1T K
IERANHE SN TNDN, 60 ZD AT X LT
EEL TN, ZOANZXLORHKOERIC
Bl 55 E R BEYBEO D113, FFHRER A
FICHEEZ T TERICOWTORMNIPEETH S
LEZLNS.

FHpEmEME EROU AV 2EZ 5 LT, 71/
7 1 7 T — b EGRi R RERR A S O R R A OFRE
EROBELOMBRIIEETHS. &<ITT7 /7
17 7= MEEITEL S AST, ALT B% O FEHRIZ
m<, INsHmEfEE ORERICEKRN R 2Nk L
MU, #E5Hi AST fl, ALT ffi QR ESHFHEE
E I RERR A E B & ORICBEIZERD s sho
7z, AERE U BEREOR 5T AST {#, ALT f
DFEHFEITNTN O IEFHFATH D, HEEEEHE
U7z 8 O G a7 AST fEl Kk ON ALT fE O i = fil
&, FhEn 761U/1, 751U/1 & LRy E T d >
. 2O EMS, 5T AST fE, ALT fEANER
BRI B EHEEREE 2RI EFITOVTIE, #
Eif AST ffi, ALT fEAVH#SrEMEE LR ITEEZ
KIE I NEZEZSNDM, FHEEL EOITHEERR
EOHLBFIIOWTIIMFAFEEEZ 5N S.

JHIE R BRI DNWTIE, %587 y-GTP i K
ALP i & fiFHSFEMAEE B & ORICEE R0 5
N7=n, 551 LDH fE, #EVUILE VEIZDNT
B GERD 5N o 2. y-GTP il b F I3 AkiA
EDOBERMEENZ ENHIENTWSD, FREIOMBE
TIIEFEHEEEHOKNOAEICAERENZD S
NTHHT, WEOFEIEESI N, EIEMER
FIZBWTy-GTPEEME N7 UL KL D
MICBEENED 5N EOHEY L, o7 17
7 — bR &R ME H #5112 XK % y-GTP DK
RIP ALP O FRO i ~U Z Ut RIEFR
REORICHENRD N E0HERE, EhY
77Ut U RIfifE & y-GTP 5% KON ALP % & @
BAIEMEAVRENTWD, SEORET b H G M
FUZ Ut R & y-GTP i XN ALP fii & O
ICHBENED 6N 2D EMS, IRALNMDNIE
AT REREM LA IO E FE L TY
HZENHRIND., 6, 7/ 747 F—h
WEIREED S < FIRICR® < 0L, BIFERE
MEWEY E L THISNTWS, D JGIFEER ) HE
HEEEEICX > THEEINT I/ T4 7 TF7— KN
FiIcEREL, IFHEREmAE LRI EE T T 2
EH1DOOHFELTEALGNS. HERELHN
fEH S > i, IEEAHZ S ED OB ERR ED
KFNEDK D IR THESREmRAME LA I8
KT TME, SBOMBDBETH S,

Jx/) 747 T7—hEEE LR 17T HlORET,
AST, ALT 28 ER L 7= 4 fli, wWins &K 5aik
L A5FO0—)VM 6.5mmol/l1 L =T, mMD3HAH
BIZ25B U R FLAEBETHo LN, 5
2, BEAIRUZURY ROEWEE NI Y RY
RIKTRIIREN > EMEPLTHBO, RERH
MO T 1) 747 5— M B AR & T
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BIMEI L AT 0= )UVE FRIZEE TR WA R
HNEWE2ED 51, M~ 7 Ut RMEF
RIFEFHD 5.9% 1L, BREHEMN39.4% EHE
WCHREBRNEN >, UL, BEGaimER) 7Y
U REMFE R ZUEY RIKTFREDOMICITER
BB 5N, O AT 0 v ZERS T
Wi A BT Tl Sa0mE N U 7 U U R
¥ 55 y-GTP KX ALP EFHEAD TR W 72 D I B ¥
MHHIREN, MiE Y7 Ut RMETFRIREKY
IGERS N, 2o &3, %ErmE N Ut
U RBEWZ ERKRT LHIMBE N 7 UL RIEF
RN\NZ EIZiZRsd, mE~)Z7 Ut REKF
ROIZDNE TR EF & ORIENFEN Z
EERLTNWBEEEZLEND.

LM K O BMI R fE 3 23 A B AR A 1 57 & D ]
WWHEREENGED SN, SEOME T, @t
IZ BMI Al F 0o 72 720121 & BMI I HH
BRRARD 5N TS, FEARHEE ORHFITIX
WENHZDZENAENTHED, B T2 hoy >
REDKRIVE > EDRBEMNHEINTNS. D £
JEwE CIEF N Z7 Uty REmEA( > XY 2ITIE
DOHEANB B ZENTEDHHENTRD, 10 122 »
Kyt oEE»EZ NS, T/ T4 TF—h
MY K> RERD PPAR T A > AU HEHiEICES
5952&M5, INSOI XTI ERERNEMIC
BABOIHERTH D ENHERINDN, Ml
BENBETSH 5.

T/ 71477 MNIBEERFETEREND S
ZEMASENTNS, D UL, BHEEDIRIEE A
%5 BUN, MEZ L 7F22E0BHEIZRD 5N
T, Ky LiEETS EEDbNAMOER (B
fE, MyERSY >N, ME7IVTI2) EOES
WO HLNIRMo Tz,

PR LA ICBE L TOSERO A v LT
DNWTIE, #&E5aT Y27 Ut REA 200 mg/dl D
BFITEE T 210 mg/dl D HEE OIFHERER A E 157
T 115 THBH, 300mg/dl DEEFEDLEGITIE
2.4 f%, 400mg/dl DEHZETITSIFBELLD. y-
GTP fEIZ DWW I IE B DO 63.3 1IU/1 DR FIT
5t U CTHERBEBEOEY 172.01U/1 O EE TIE, HFHE
REMREME B AL 2.1 £5, ALP fEIZ D W TIIIEH B
D19 20391U0/1 O BEFITH LU TEREH DY
276.0 1U/1 O &35 T3 R &M LA 3.3 f5&

25, MR UEY REFRIZDNWTIX 10%
K FLZBETIHEFR 0% OEBFITH AT H#EE
REMEFN145THDH, 0% K FLZEET
3.7 &R0, IS OFEEIIIRITER TN
xLEZOHNS.

FIERA T OHMAZEEORIITONTIE, X
Y, 7z /74 77— b#EER y-GTP EIZML L
FREBRRTFTHhEZENEOL LN, MENI T
U R FRIZOWTIIMNL TIEZ2WD, #, &5
il y-GTP HIZDWTEEZ KT ITRHT TH o 7=
HEBNTHOBEBRTIE, 2HEROBET
BMI, #5giifiE N 27 Uty RE, ALP fEIZH]
PRz, LiL, ZhsORFIIMN L 2GR
FERBEERVWHDOD, HWITEREICES L
MEMEEFICEEEZKIL TNWDEEZZ5NS. L
=NoT, 71/ 7477 MEEOBRIZIZ, M,
y-GTP fE, i ~YUZ Ut KfE, ALP i, BMI
ICHE L LTI EEMmEMZE=5—L, DO
HE#OMmE R 7 Ut RMETITHED HHRER A M
LFRIZEFEENVLETHDHEEZEZ NS,

] B

NkEIEIMERK 45 BIBWT T /) 7147
T — MEGICX DITEEHE ERICHEE KT T EHRZ
Et L7z, TORRIZLLTO 2 FRICEKNINS.

1. #, BMI, #GRifENYZ Uk RE, #
5 y-GTP fE, #5587 ALP fE, m#E U7 Ut
U MME MRS A E b7 I8 2 KT T R
EEZSNT.

2. BAEBRETOMMMEEORIZDOD AT 1
v 7 [Bl 53 0T 2 B W 72 28 BT IC TREHAIIITKR
Hliz&ln, M, 5§ y-GTP ff, Mmig~Ur
Ut RMETRDFEEEREE LA B ORI E
AT &L CThHiH Nz,
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