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Clinical Characteristics of Factory Workers with Asymptomatic
Liver Function Test Abnormalities in Serial Health Examination
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Department of Internal Medicine and Liver Research Institute,
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Background/Aims

The liver function tests(LFTs), such as aspartate aminotransferase(AST), alanine amino-
transferase(ALT), 7 -glutamyl transferase( 7 -GT), have been widely used for screening tests but
their low positive predictive value can cause many false positive results. To evaluate the clinical
usefulness of these tests, we analyzed serial LFT results of single factory workers and compared
the risk factors in groups divided by the serial LFT results.
Methods

From June 2001 to October 2001, 1223 consecutive healthy workers in a single factory were
enrolled and questionnaire, LFT and liver ultrasonography were performed. Previous LFT results
were collected from Annual Health Examination Survey. According to the abnormalities in serial

MANA W E
$110-799 AEEHA| ZR2T 4715 2841%]
MEoieta 22risel stefolstmal
Tel: (02) 740-8886
e-mail: paekdm@snu ac kr

121



EDO}E, l|_§ Ol%’ﬂd BHE%

LFT, participants were classified into three groups (abnormal-in-both, alternating, normal-in-both)
and the risk factors were compared among these groups using multiple logistic regression
Results

The prevalence of LFT abnormality in a single test was 168% but, in serial LFT, only 5% of
participants showed consistent abnormality. The risk factors for abnormal-in-both group,
compared with alternating group, were liver ultrasonography abnormality such as fatty liver
(odds ratio, 2.2; p=0.026) and heavy alcohol intake (more than 210g/ week) (odds ratio, 7.2
p=0.064). HBsAg was not significant risk factor for any of the three groups.
Concluision

In factory workers with serial LFT abnormality, alcoholic liver disease could be the principal
cause of abnormal LFT. Even if HBsAg were positive in patients with abnormal LFT, there is a
possibility of another causes for LFT abnormalities such as alcoholic liver disease and non

alcoholic steatosis or steatohepatitis

Key Words : liver function test, alcoholic liver disease, obesity, fatty liver
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Table 1. Diagnostic Criteria for Liver Function
Test in Health Examination

Primary Examination

Secondary
Examination

Liver Function

Test Item

A

Normal |Normal

B

Abnormal

Normal A

AST QU/L)

<40

41-50

ALT (IU/L)

36-45

r-GT (IU/L)

Male

11-63 | 64-77

Female

8-35

36-45

Albumin

(g/dL)

3.5-5.0

Total protein

(g/dL)

6.0-8.5

Total bilirubin
(mg/dL)

0.2-1.2

ALP (IU/L)

30-116
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Table 2. Clinical Characteristics of the Study Subjects

Study Subjects
(total=1223)

Characteristics N (%)

Sex Male 1,214 (99.3)

Female 9 (0.7

Age <30 108 (8.8)
(years) 30-39 610 (49.9)
40-49 392 (32.1)

50 113(9.2)
Body mass index Normal (<25) 719 (58.8)
(kg/m®) Overweight (=25, <30) 477 (39.0)

Obesity (230) 22 (1.8)

Unknown 5(0.4)
Percent body fat (%) Normal “?f;;;gale' 30in 929 (76.0)
Obesity (=25 in male, 230 in 985 (23.3)

female)

Unknown 9(0.7
Smoking Never 228 (18.6)
Stopped 341 (27.9)
Yes 594 (48.6)

Unknown 80 (4.9

Alcohol drinking Never 39 (3.2)

(alcohol amount in g) Stopped 31 (2.5)
Yes (<210 g/week) 541 (44.2)
Yes (=210 g/week) 519 (42.4)

Unknown 93 (7.6)
Exercise No 222 (18.2)
Yes 972 (79.5)

Unknown 29 (2.4)
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Table 3. Laboratory Test Results of the Study Subjects

SF AL g% =224t

217 BEOIM 25 25 B O[RRISl UESY

Study Subjects
(total=1223)
Laboratory Test Item N (%)
Abnormal AST 30 (2.5)
Abnormal ALT 136 (11.1)
Abnormal 7 -GT 104 (8.5)
Abnormal albumin 0
Abnormal total protein 00
Abnormal total bilirubin 54 (4.4)
Abnormal ALP 15 (1.2)
Abnormal primary LFT" 205 (16.8)
Abnormal secondary LET” 68 (5.6)
Hepatitis B virus markers HBsAg(-), anti~HBs(-) 495 (40.5)
HBsAg(-), anti-HBs(+) 638 (52.2)
HBsAg(+), anti-HBs(-) 90 (7.4)
Hepatitis C virus Anti-HCV(-) 1221 (99.8)
Anti-HCV(+) 2 0.2
Liver USG Normal 1043 (85.3)
Fatty liver 131 (10.7)
Chronic liver disease 6 (0.5
Liver mass 2 (0.2)
Abnormal GB 33¢2.7)
Not examed 8 (0.7

* Abnormal AST, ALT or ¥ —GT

24210, 0, 4.4, 1.2%=E thE29] 2z 2%

+ Abnormal

albumin, total protein, total bilirubin or ALP

(0.2%)oll ETSIATE BESTH AARIA A

OlAFL total bilirubin Ol&l] 98 Ao HI7} AAE HOl tiAKE=10.7%0190 1 B
H, 2ZF 2% O] A= 5.6%01Th A+ Z(gall bladder polyp)oltt E&S(gall

AL 52.2%= BE ZgHlolH s 2 &
g, 7.4%= B8 Zguiolf~ g L€l
1 405%= S SRV EF AT C2
Zdutold L SR FERE 12238 E 28

stone)ﬂ e BYolA2 2.7%019t) 63
(0.5%)2 TEST BAKIA T g0
OAHT 28(0.2%)oll A= Zhl B3 7t 9
A EQUT.
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Table 4. Secondary LFT Results in the Groups Divided by the Primary LFT Results

Abnormal Secondary LFT"

Primary LET Result* (total=1223) N (%) o
AST, ALT & 7-GT normal (n=1018) 50 (4.9) 0.0274
AST, ALT or y-GT abnormal (n=205) 18 (8.8 0.0274
Only AST abnormal (n=5) 0 W 1.0000
Only ALT abnormal (n=84) 10 (11.9) 0.0214
Only y-GT abnormal (n=64) 5(7.8) 0.3963
AST & ALT abnormal, ¥ ~GT normal (n=12) 0 1.0000
ALT & 7-GT abnormal, AST normal (n=27) 2(7.4) 0.6589
AST & y~GT abnormal, ALT normal (n=0) 0

AST, ALT & 7 -GT abnormal {(n=13) 1(7.7) 0.5264

*AST, ALT or 7 ~GT

T Abnormal albumin, total protein, total bilirubin or ALP
F Chi—square test or Fisher's exact test comparing with complementary group

H| 12} 7% AAF A9 v
S| @A} ZUE T8 5 Y= 1,1928E
=l Al @. s A&
9] o|A 1z} =
1} BAF BARIE
9] o] m s AAIE HlE
= 2V} 4.4, 29.6%F2A BEAELE K08
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Table 5. Previous Primary LFT Results in the Groups Divided by the Primary LFT

Results of This Time

Abnormal Previous
Primary LFT=

Primary LFT Results (total=1192) N (%) P
AST, ALT & 7 -GT normal (n=989) 43 (4.4) <0.0001
AST, ALT or 7y -GT abnormal (n=203) 60 (29.6) <0.0001
Only AST abnormal (n=5) 0O 1.0000
Only ALT abnormal (n=84) 11 (13.D) 0.1547
Only 7 -GT abnormal (n=64) 23(35.9) <0.0001
AST & ALT abnormal, 7 -GT normal (n=12) 3 (25 0.0776
ALT & y~-GT abnormal, AST normal (n=25) 14 (56) <0.0001
AST & y-GT abnormal, ALT normal (n=0) 0

AST, ALT & y-GT abnormal (n=13) 9(69.2) <0.0001

* Abnormal AST, ALT or —GT

1 Chi—square test or Fisher's exact test comparing with complementary group

946“‘(794 5), 186E(15.6%), 60&(5.0%)0]
g4, 98, 28 o7, B3
=

o AEg ==l ot WRIES 22 35, 52,
72%01 11(P<0.0001) AAEE
2 242+ 19, 37, 50% OlATHP<0.000
Axk= D715 dAVE A oldel Z(58%)
ol AL Bael Zd7%olu viFE o

(56%)01 13 RO BUTHP=0.002).
Zol 210 g HITO YASES D= uwx}»—
AT AR 2, BiFE 2, 018l 29 &

o= AAsKIE 210 g O]“O nhAlE th&AH
=41, 46, 60%ZE BIIHA ASEH2E AHAL
7} 014101 Al A TS Sh= Alo] 1Y)
CHP=0.0189). ZtES3t AAF HAQl et
T s BAE 2R E, bl 2, ol
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SR vhe Jag, 451 Zeh)Rl
A= S7WSIRTHT, 24, 43%)(P<0.0001).
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o TR

o
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3 2171 HiFlE ol £ A8 QX S &
AFCR RI A2 GEST o), HEh
SHoIAEH wrHl= 22 3.2(95% AF
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Table 6. Prevalence of Characteristics and Risk Factors in Groups Divided by the Results of Serial

Primary LFT*

Normal-in-b|Alternating” |[Abnormal-in
oth (n=946) | (n=186) |-both (n=60)
Characteristics N (%) N (%) N (%) o
Sex Male 940 (99) 186 (100) 60 (100) 0.3326
Female 6 (1) 0 (O 0
Age <40 547 (58) 114 (61) 29 (48) 0.5773
=40 399 (42) 72 (39) 31 (52)
Body mass index |Normal 602 (64) 82 (44) 14 (23) |<0.0001
Overweight 327 (35) 97 (52) 43 (72)
Obesity 13 (1) 6 (3) 3(5)
Unknown 4 (0) 1 0
Percent bedy fat {Normal 758 (80) 115 (62) 29 (48) |<0.0001
Obesity 182 (19) 69 (37) 30 (50)
Unknown 6 (D 2D 1(2)
Exercise No 175 (19) 3217 9 (15) 0.4559
Yes 749 (79) 148 (80) 50 (83)
Unknown 22 (2) 6 (3) 12
Smoking Never 193 (20) 21 (11 4(7) 0.002
Stopped 264 (28) 53 (28) 18 (30)
Yes 440 (47) 104 (56) 35 (58)
Unknown 49 (5) 8 (4) 3(5)
Alcohol drinking |Never 30 (3) 8 (4) 1(2) 0.0189°
Stopped 23 (2) 6 (3) 1(2)
<210 g/week 430 (45) 74 (40) 18 (30)
=210 g/week 386 (41) 36 (46) 36 (60)
Unknown 77 (8) 12 (6) 4 (7)
Hepatitis B virus |HBsAg(-), anti~-HBs(-) | 377 (40) 84 (45) 23 (38) 0.7870
markers HBsAg(-), anti-HBs(+)| 500 (53) 89 (48) 32 (53)
HBsAg(+), anti-HBs(-) 69 (7) 13(7) 5(8)
Liver USG Normal 849 (90) 134 (72) 33 (55) <0.0001
Liver abnormality 687 (7) 44 (24) 26 (43)
GB abnormality 25 (3) 6 (3) 1(2)
Not examed 5 2 0

* ALT, AST and y —GT
T Subjects with alternating results in serial LFT (normalabnormal or abnormalnormal)

F Mante!l Haenszel test with or without Monte Carlo estimation excluding unknown group.
§ Comparison of three groupsinever and stopped vs. <210 g/week vs. =210 g/week)excluding unknown

group.
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Table 7. Odds Ratios of Risk Factors Calculated by Logistic Regression Analysis Between Groups
Divided by the Results of Serial Primary LFT

Odds Ratio (95% Confidence Limit; p—-value)
Normal~in-both (Ref.) | Normal-in—both (Ref.) |Alternating (Ref.)

Variables

vs. Alternating= vs. Abnormal~in-both |vs. Abnormal-in—-both

Age

>40 0.9 (0.6-1.3; 0.671) 1.6 (0.9-2.9; 0.122) 1.7 (0.9-3.3; 0.096)
Exercise

Yes 1.2 (0.8-1.9; 0.348) 1.3 (0.6-2.9; 0.482) 1.1 (0.5-2.5; 0.876)
Percent body fat

Obesity 2.2 (1.5-3.3; <0.001) 2.9 (1.6-5.3; 0.001) 1.3 (0.7-2.5; 0.455)
Smoking

Yes 1.6 (1.1-2.2; 0.013) 1.8 (1.0-3.3; 0.066) 1.1 (0.6-2.2; 0.715)

Alcohol drinking
<210 g/week 0.6 (0.3-1.2; 0.151) 2.4 (0.3-19.0; 0.408) 4.0 (0.5-32.6; 0.201)
2210 g/week 0.8 (0.4-1.5; 0.449) 5.5 (0.7-42.5; 0,103) | 7.2 (0.9-57.4; 0.064)

Ultrasonography

Abnormal 3.2 (2.0-5.1; <0.001) | 7.1 (3.7-13.6; <0.001) 2.2 (1.1-4.5; 0.026)
HBsAg

Positive 0.8 (0.4-1.7, 0.578) 1.6 (0.6-4.7, 0.381) 2.0 (0.6-6.5; 0.264)
Anti~-HBs

Positive 0.8 (0.6-1.1; 0.201) 1.0 (0.5-1.8; 0.954) 1.2 (0.6-2.4; 0.527)

xSubjects with alternating results in serial LFT (normal—~abnormal or abnormal—norml)

2.9(1.6-5.3; p=0.001)01ATt. s QAL Ql Vs Al 2UE 245l diEeRE
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