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Association between Alcohol Drinking and the Ratio of
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Background: The aspartate transaminase (AST)/alanine transferase (ALT) ratio increases with alcohol
consumption. This study investigated AST/ALT ratio according to alcohol drinking and predictive power of
AST/ALT ratio for heavy drinking in Korean men

Methods: In 2015, 830 men with no history of disease or medication affecting liver function values were
selected. Using 14 g of alcohol as the standard glass, odd ratios (ORs) of AST/ALT ratio over 1 among the
drinking group were compared with the non-drinking group by multiple logistic analyses. Screening of heavy
drinkers was conducted according to both NIAAA and Korean guidelines. Using AST/ALT ratio >1, sensitivity,
specificity, positive predictive values, negative predictive values, positive likelihood ratios, negative likelihood
ratios and odds ratios were investigated.

Resullts: After correcting for age, body mass index, exercising, and smoking history, ORs (95% confidence in-
terval) of AST/ALT >1 were 1.607 (1.048-2.464) in <8 glasses group, 2.172 (1.160-4.065) in the 14 glasses
group, and 3.670 (2.218-6.053) in the >14 glasses group. When AST/ALT >1 in the drinking group, sensitivity,
specificity, positive predictive values, negative predictive values, likelihood ratios (LR)+, LR- and OR according
to NIAAA guidelines, were 57.2%, 52.7%, 23.2%, 76.8%, 1.21 (1.04-1.41), 0.81 (0.67-0.98), and 1.49
(1.05-2.01), respectively. By Korean guidelines, these values were 55.2%, 55.3%, 33.7%, 66.3%, 1.24
(1.03-1.36), 0.84 (0.72-0.98), and 1.40 (1.04-1.89), respectively.

Conclusions: Healthy male adults showed a positive correlation between risk of AST/ALT >1 and drinking
amount compared to the non-drinking group. Use of the AST/ALT >1 in combination with other blood markers
to predict excessive drinking is advisable.

Korean J Health Promot 2017;17(2):64-70

Keywords: Alcohol drinking, Aspartate aminotransferase, Alanine transaminase, National Institute on Alcohol
Abuse and Alcoholism (U.S.)

m Received: March 6, 2017 = Accepted: June 5, 2017

m Corresponding author : Jong Sung Kim, MD, PhD
Department of Family Medicine, Research Institute for Medical
Sciences, Chungnam National University School of Medicine, 282
Munhwa-ro, Jung-gu, Daejeon 35015, Korea
Tel: +82-42-280-8172, Fax: +82-42-280-7879
E-mail: josephkim@cnu.ac.kr

Copyright © 2017 The Korean Society of Health Promotion and Disease Prevention
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Young Hee Cho, et al. Association between Alcohol Drinking and the Ratio of Aspartate Aminotransferase to Alanine Aminotransferase in Korean Adult Male 65

VI

Aol HAle] Ad &35FS National Institute on Alc-
ohol Abuse and Alcoholism (NIAAA)I) 7|&o w2y F
o el 14EE7 olell u, Tte] 44 85 o=
ehlVel A 8ET o5t w2 Hojska lvk B

919 eFetnE Shul, 9 A SRS YolHk &

o o,
ok
_?L'
o
0
31‘4
oE
N
L
N
4
e

[o
[o]
2 o
o
z o
1
ofy
o
K
filo

IN 2
I
ﬂlf,'i’ oZ
ol
)
o M
N
ol
‘v rﬂ rlol’ O_>|: fl

o2
filo

A AretEo] A= (HHE
D 0% 1 S ASlAls 2R Hol At o)

-85 AHE-E]=dl, ¢7]olli= gamma-glutamyl trans-
peptidase (GGT), aspartate transaminase (AST)/alanine

g
P
o2
o
X
)

3 SRR R S

.
)
X o
N
b
2
o
_E
i)
:
>
e
e
g lo
P
rl
ne
K

filo -
ox

aminotransferase (ALT) ratio, mean corpuscular volume
(MCV), carbohydrate deficient transferrin (CDT)o| 131,
ol A SFEAES Fed §-851 AgEE vpA ol
5] AST, ALT= THAIE &4 9 7HsAdS dor]e Hdl
=2 szt qlof vl 87t A #olaL, T4 <l
S o Z TG oz st 7 &4 Akt
g3k BoPAR ol gHr,

American Gastroenterological Association®f w=
Ae) 1-4%5 7 1S HARIA BIAFEel 23S Ho
Ssiek shion] wekd Aa} SJReLoRA 1
of olujg ol A % Faske)

onpe] 34 HEARE] A% o) ALTw} AST
FA7E A S, S PR 9 AST/ALT
H)7F 1 o]4o] a1 E5] AST/ALT |7} 2 o4 Ao al-
coholic liver diseaseZ ©]A13)] & 2> Qithy &z84 7H2
g dovle Ha g ARl tiet Bedt Ve
AT, Sl T ABE ATl 1 30 g ol &
24 205 Aol Sofsil FrkEen shck)

et A7 AIoA] 8% Afthel AST/ALT ©] A}
olo] wed/dol thgt AFE 277t ofHrh EIF IE2
559 A3l F83 FFE 7A= ZAE cut down,
annoyed, guilty, eye-opener (CAGE)2} alcohol use dis-
orders identification test (AUDIT) 722 AEA] 50| 5
o =5 AAsh=tl ddollA ZEEa AL 1 £
SFRAS /K BAE 2 AnAolUA g A

Ot

)
L —d
1>Mjl>x

ox
o

K

3=

Ol

I Al olct. Ack7} GGT, MCV, CDTS} 2+
oF= thE2 A AEAALEX S AST/ALT H| 2]
b At Zopi 7| oYt olo] & A=
$AE der 55 gt wE
AST/ALT H|7} 18 23}k v[&} 3433 skt
%10 AST/ALT H|7} 15 2318 of Thgofl thgth Fodl=
w9t SAHGSEE YotH 1A} shglch

>
fr
-z

¢

tlo
i
B
A - R
(o

40 o rlo o
op
X,
o

o|
o
1
‘
Rl

%I- EH
=

1. 47 Chat

20159 1958 128714 Fdiehng Y SR AN
oA ARE W A 1,509 tao R el 1%
1 Vs X0 WS F 5 s rAs FHaE, o
TH-QLE R4l AR, ey, dejohy, 885, 28
% AP 1h R A FRF, AR T, A
= 10
o] AZo] AL oFE B8] gl 6703 At

I% HS5A = 1671, 554 663013} &
Fadiguyd - $d3e] HAE B3l 5
FCHIRB No.. CNUH 2016-10-031).

(e
re
iy
rr rir
(L o
o ool
oy, 2
R
>
=8
off
£ x
™o
fo
R
b o
b =
I g
ot
N
e
2

¢l dlolH
o], 7], =5
A A &R 4x(body mass index, BMI)=

719} AlF= o]-&sto] ALtslith EIF
HASZAH, QS SAL, =39
Higto 2 £ 15045 ol 5% Jd=
Al o H1E EX5E 7|55 = A

apsich"

I A2

n

2]

é

jansy

R

He

e

A

&

il

iz

L T

—L] -

ol

2 3
EINIE

el
B}
ox

e
oZ: _1[)1'
u)
=

Jor
re

to 12 0 g
Jo
et

o B> off
Mo

2
ml
)
o T
12 1o o

i
& o

29
=
oft

<l
rlo oo
_cﬂ
_e
o
M
2
tlo
i
il
o ‘
-
aQ
o
fu
_?L
bt
I3
= AN 0 K

o
2 QRS nefstel” 2o 3 S5 8% of



66 Korean J Health Promot Vol. 17, No. 2, 2017

Corporation, OTAWARA, Japan)& F3l A=5 31tk

3. &4
e 471559 %‘t& %*é, AAAS, AST, ALT,
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9] xah:]—;@l 9 area under the receiver operative characteristic
curve, Y171 =, E0]%, Youden index 7S EHQl5l4ich &
A EAJofl+= IBM SPSS for window version 18 (SPSS Inc.,
Chicago, IL, USA)¥} MedCalc Statistical Software ver. 15.6
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T S5 w2 AST/ALT v|7h 18 236k H&
of thal] A EH vt 43.1%, 8%t o]3hLo)| A 48.2%,
87k 23} 1471 o]alLol| A 51.2%, 147+ ZT}aLo)| A 57.2%
2 AST/ALT w7} 1& 23}sl= B 80| =9kl & Z:q
S| TSRS vE IA] STk AEFE B
ol EAHOoZ 903} THP=0.048) (Table 1).

Table 1. General characteristics of subjects

. Drinks/wk Lo .
Variable - Significance of difference
Nondrinkers (a; n=167) <8 (b; n=413) 8-14 (c; n=84) >14 (d; n=166)
Age,y 53.10+10.53 49.29+10.44 46.63+9.65 47.44+9.883 P=0.000 for a>b,c,d
Body weight, kg 68.21+9.53 70.73+9.27 71.15+£9.686 73.43+£10.60 P=0.000 for d>a
Body mass index, kg/m2 23.57+2.78 24.10+2.685 24.26+2.668 24.88+2.83 P=0.000 for d>a
Waist circumference, cm 84.17+8.37 85.06+7.55 85.52+7.97 88.20+8.07 P=0.000 for a>b, ¢, d
Exercise
Enough 58 (19.0) 163 (53.4) 27 (8.9) 57 (18.77) P=0.424
Insufficiency 109 (20.8) 250 (47.6) 57 (10.9) 109 (20.8)
Smoking
Non-smoker 91 (29.8) 158 (51.8) 23 (7.5) 33(10.8)
Ex-smoker 58 (21.9) 129 (48.7) 25 (9.4) 53 (20.0) P=0.000
Current-smoker 18 (6.9) 126 (48.5) 36 (13.8) 80 (30.8)
Total amount, pack/yr 6.48+11.01 9.46+12.16 13.05+13.81 16.60+15.59 P=0.000 for d>b
P=0.000 for c>a
Alcohol
Drink frequency/wk 0.00+0.00 1.15+0.79 2.66+0.96 3.87+1.443 P=0.000 for d>c>b>a
Drinks"/time 0.00+0.00 3.26£1.87 4.71£1.46 6.65+2.12 P=0.000 for d>c>b>a
Drinks/wk 0.00+0.00 3.60+2.50 11.59+1.07 24.33+9.73 P=0.000 for d>c>b>a
AST, U/L 23.49+8.66 23.25+10.48 22.47+7.78 32.29+27.41 P=0.000 for d>a, b, ¢
ALT, U/L 26.49+14.40 24.98+17.32 23.72+12.74 32.25+34.90 P=0.001 for d>b, ¢
AST/ALT 1.01+0.35 1.03+0.294 1.08+0.36 1.10+0.35 P=0.029 for d>a
AST/ALT ratio > 1 72 (43.1) 199 (48.2) 43(51.2) 95 (57.2) P=0.048

Abbreviations: AST, aspartate transaminase; ALT, alanine transferase.

Values are presented as mean+standard deviation or number (%).
P-value were calculated by Chi-square test for categorical variable or by ANOVA with scheffe post hoc for continuous variables.
*1 standard drink: Ethanol 14 g.
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Table 2. Odds ratio for AST/ALT >1 according to drinking amount

NIAAA guideline 7]Z=0f w2 AST/ALT H|9] area un-
der the receiver operating characteristic curve (AUROC)+=
0.5970]%11L, G-2J8hgo] 00012 EA 4oz §-2o3k3ith
HAd-L 09002 YA EE 70.48%, E0| == 48.80%%
9, Youden index= 0.19%t}. Korean guideline”| 50| u}
2 AST/ALT H]e] AUROCE 05530]911, 8-08hgo]

Table 3. Distribution of subjects according to AST/ALT >1

and drinking
AST/ALT <1 AST/ALT >1

Non-drinking 72 95
NIAAA guideline

Heavy 71 95

Moderate 350 314
Korean guideline

Heavy 112 138

Moderate 309 271

Abbreviations: AST, aspartate transaminase; ALT, alanine trans-
ferase; NIAAA, National Institute on Alcohol Abuse and
Alcoholism.

Values are presented as number.

Table 4. Usefulness of AST/ALT >1 for screening of heavy
drinking considering NIAAA guideline and Korean guideline

NIAAA guideline Korean guideline
95/166 (57.2)  138/250 (55.2)
350/664 (52.7)  309/580 (53.3)
95/409 (23.2)  138/409 (33.7)
309/421(83.1)  309/421 (73.4)

1.21 (1.04-1.41)  1.18 (1.03-1.36)

Sensitivity

Specificity

Positive predictive value
Negative predictive value

Likelihood ratio +
(95% CI)

Likelihood ratio -
(95% CI)

QOdds ratio (95% CI)

Abbreviations: AST, aspartate transaminase; ALT, alanine trans-
ferase; NIAAA, National Institute on Alcohol Abuse and
Alcoholism; CI, confidence interval.

Values are presented as number (%), unless otherwise stated.
Calculated by Likelihood ratio test for LR(+/-) and logistic re-
gression test for odds ratio (95% CI).

0.81 (0.67-0.98)
1.49 (1.05-2.01)

0.84 (0.72-0.98)
1.40 (1.04-1.89)

P

Multivariable odds ratio

95% confidence interval

Lower Upper

Non-drinkers - 1.000
<8 0.030 1.607 1.048 2.464
8-14 0.015 2172 1.160 4.065
>14 0.000 3.670 2.218 6.053

P Unadjusted odds ratio 95% confidence interval

Lower Upper

Non-drinkers - 1.000
<8 0.226 1.227 0.854 1.762
8-14 0.010 1.384 0.818 2.342
>14 0.076 1.765 1.144 2.725

*Calculated by Logistic regression with adjustment for age, body mass index, smoking and exercise.
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Table 5. Cut-off point of AST/ALT ratio for predicting heavy
drinking according to NIAAA guideline and Korean guideline

AST/ALT ratio NIAAA guideline  Korean guideline
AUROC (95% CI) 0.59 (0.54-0.65) 0.5 (0.54-0.65)
P 0.001 0.053
Youden index 0.19 0.14
Criterion 0.90 0.88
Sensitivity, % 70.48 69.49
Specificity, % 48.80 44.91

Abbreviations: AST, aspartate transaminase; ALT, alanine trans-
ferase; NIAAA, National Institute on Alcohol Abuse and
Alcoholism; AUROC, area under the receiver operating charac-
teristic curve; CI, confidence interval.

Proper cut off value calculated by receiver operating characteristic
(ROC) curves analysis.
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