Associlation of weight loss agents with the risk of abnormal liver function : A population-based cross-sectional study
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Background

Although the widespread use of weight control agents might
Increase the risk of abnormal liver function, few case reports
have described this finding. This study was to compare the
associations of weight loss agents with the risk of abnormal
liver enzyme levels at the population level.

Data source and study design

We conducted a cross-sectional study using Korea National
Health and Nutrition Examination Survey (KNHANES) data
from 2013 to 2019. conducted by the Korea Disease Control
and Prevention Agency of the Ministry of Health and Welfare.
All participants were selected using multi-stage clustered
probability sampling and comprised a representative sample
of non-institutionalized civilians in South Korea. All
participants gave written informed consent before study
participation.

Variables

Participants underwent liver function testing and completed a
guestionnaire on their weight control. Age, sex, economic
status, educational status, marital status, degree of stress
recognition, body mass index (BMI), smoking status, alcohol
consumption, engagement in medium-intensity physical
activity, and participants’ history of hypertension,
hyperlipidemia, and diabetes were also evaluated.

Statistical Analysis

Data for continuous variables are presented as means +
standard deviation (SD), and data for categorical variables
are presented as the number of cases with a weighted
percentage. Analysis of variance and the chi-square test were
used to examine differences between weight control methods.
We analyzed associations between abnormal liver function
and weight control methods using simple and multiple logistic
regression models adjusting for confounding.

All statistical analyses were performed with SAS version 9.4
(SAS Institute Inc., Cary, NC, USA).

A p-value < 0.05 was considered to indicate statistical
significance.

Results

Study flow

n = 55,327

Participants of the Korea National Health and Nutrition Examination Survey (2013-2019)

v

Missing values for weight control
n= 10,047

v

Missing values for AST or ALT
n=4,501

\4

Participants diagnosed with hepatitis or liver cirrhosis
n =306

v

Age <19
n=2,368

Study population
n = 38,105

Age,
Sex, (%)

Household income level, (%)

Economic activity, (%)

Marital status, (%)

Education, (%)

Degree of stress, (%)

BMI
Obesity, (%)

Smoking status, (%)

Alcohol consumption, (%)

Medium intersity physical activity, (%6)

Hypertension, (%)

Hyperlipidemia, (%)

Diabetes mellitus, (%)

N

mean + SD

Male

Female

Low

Medium-low
Medium-high

High

Employment
Unemployment or inactive
Unknown/no response
Yes

No

<Middle school

High school

>College

Extremely

Much

Slightly

Scarcely

Unknown/no response
mean £+ SD

Yes

No

Non-smoker
Ex-smoker

Current smoker
Unknown/no response
Heavy drinker
Light-to-moderate drinker
Non-drinker
Unknown/no response
Yes

No

Unknown/no response
Yes

No

Unknown

Yes

No

Unknown/no response
Yes

No

Unknown/no response

No control or gain

weight
15387
53.9+17.72
7713 (50.13)
7674 (49.87)
3886 (25.38)
3967 (25.91)
3876 (25.32)
3581 (23.39)
8653 (56.24)
5996 (38.97)
738 (4.8)
13021 (84.62)
2364 (15.36)
5504 (37.61)
3701 (25.29)
5431 (37.11)
738 (4.8)
3254 (21.15)
8328 (54.12)
3034 (19.72)
33(0.21)
22.93+3.4
3630 (23.67)
11703 (76.33)
8430 (54.79)
3280 (21.32)
3650 (23.72)
27 (0.18)
1782 (11.58)
8702 (56.55)
4889 (31.77)
14 (0.09)
999 (6.49)
11799 (76.68)
2589 (16.83)
3953 (25.69)
11255 (73.15)
179 (1.16)
2457 (15.97)
12751 (82.87)
179 (1.16)
1596 (10.37)
13611 (88.46)
180 (1.17)

Baseline characteristics for study subjects

Try to lose or maintain

Other methods

20055
49.31+15.5
8441 (42.09)
11614 (57.91)
2896 (14.49)
4832 (24.17)
5673 (28.38)
6591 (32.97)
11971 (59.69)
7438 (37.09)
646 (3.22)
16629 (82.92)
3425 (17.08)
4586 (23.64)
5637 (29.06)
9177 (47.3)
781 (3.89)
4149 (20.69)
12003 (59.85)
3106 (15.49)
16 (0.08)
24.49+3.33
8138 (40.63)
11891 (59.37)
12608 (62.87)
4334 (21.61)
3096 (15.44)
17 (0.08)
2169 (10.82)
12913 (64.39)
4966 (24.76)
7 (0.03)
1454 (7.25)
15257 (76.08)
3344 (16.67)
4504 (22.46)
15322 (76.4)
229 (1.14)
3583 (17.87)
16243 (80.99)
229 (1.14)
1692 (8.44)
18132 (90.41)
231 (1.15)

Weight loss agent

2663
43.73+13.93
512 (19.23)
2151 (80.77)
227 (8.55)
661 (24.91)
844 (31.8)
922 (34.74)
1664 (62.49)
911 (34.21)
88 (3.3)
2114 (79.38)
549 (20.62)
365 (14.17)
815 (31.65)
1395 (54.17)
207 (7.77)
725 (27.22)
1475 (55.39)
254 (9.54)
2 (0.08)
25.12+4.04
1187 (44.64)
1472 (55.36)
1853 (69.58)
441 (16.56)
366 (13.74)
3(0.11)
338 (12.69)
1808 (67.89)
516 (19.38)
1 (0.04)
225 (8.45)
2072 (77.81)
366 (13.74)
377 (14.16)
2255 (84.68)
31 (1.16)
379 (14.23)
2253 (84.6)
31 (1.16)
143 (5.37)
2489 (93.47)
31 (1.16)

Abbreviations: KNHANES: Korean National Health and Nutrition Examination Survey, SD: standard deviation, BMI: body mass index.

Results

Associations between weight control method and Stratified results: sex, age group and BMI
abnormal liver function ’ ’

Weight control attempts

No control or gain weight

Try to lose or maintain
Other methods
Weight loss agent

Types of weight loss agents

No control or gain weight

Try to lose or maintain

Weight loss medications

without prescription

Weight loss medications

with prescription

Traditional herbal medicine

Dietary supplements

Combination of weight loss agents

No control or gain weights
Try to lose or maintain
Other methods

AW@i@q{imag&tc(QQymjo, ClI: confidence i80@l

Adjusted for age, sex, househoid income, economic activity, marital status, education, obesity, Smoking status, high risk of aicohol consumption,

15387 1363 (8.86)

20055 1991 (9.93)
2663 264 (9.91)

15387 1363 (8.86)

240 29 (12.08)

703 63 (8.96)

484 43 (8.88)
1635 169 (10.34)

15387 1363 (8.86)

20055 1991 (9.93)
229 (9.93)

Reference

1.13 (1.05, 1.22)
1.13 (0.99, 1.30)

Reference

1.41 (0.96, 2.09)

1.01 (0.78, 1.32)

1.00 (0.73, 1.38)
1.19 (1.00, 1.40)

Reference

1.13 (1.05, 1.22)
1.13 (0.98, 1.31)

magigihinksssiiyapiysizal petiyity, hypertension, 3yPerlipig&ie.8nd diabeted M¢BITY, 1.59)

Sensitivity analysis; several cut-offs of liver enzyme

Weight control methods

Nocontrol or gain weight
Try tolose or maintain
Other methods
Weight loss agent
Types of weight loss agent
Nocontrol or gain weight
Weight loss medications without prescription
Weight loss medications with prescription
Traditional herbal medicine
Dietary supplements
Combination of weight loss agents
Nocontrol or gain weight
Try to lose or maintain
Other methods
Weight loss agent (1 type)
Weight loss agent (22 types)

Weight control methods

Nocontrol or gain weight
Try to lose or maintain
Other methods
Weight loss agent
Types of weight loss agent
No control or gain weight
Weight loss medications without prescription
Weight loss medications with prescription
Traditional herbal medicine
Dietary supplements
Combination of weight loss agents
Nocontrol or gain weight
Try to lose or maintain
Other methods
Weight loss agent (1 agent)
Weight loss agent (22 types)

AST or ALT of =40 IUL

Total
N

15387

20035
2663

15387
240
703
484

1635

15387

20053

2306
357

Event
%

39

99
9.9

89
121

9

39
103

39

9.9

99
98

20R (95% CT)

Reference

0.94(087, 1.02)
1.14(0.98, 1.32)

Reference
131(086,199)
1.11(0.84, 1.47)
0.99(0.71,1.39)
1.16(0.97,1.39)

Reference
0.94(0.87,1.00)

1.14(097, 1.34)
L14(0.78, 165)

AST =40 IU/L and ALT =43 IU/L for males,
AST =32 IU/L and ALT=25 IU/L for females

Total
N

Event
o

16.7

19
189

167
15
174
184
199

16.7

19

a0R (95% C1)

Reference

097 (0.92, 1.03)
1.00(0:89, 1.12)

Reference
1.16 (0.84, 1.60)
0.87(0.70, 1.08)
095(0.74,121)
1.08(0.94,129)

Reference

097 (092, 1.03)
099 (087, 1.11)
1.07(0.81, 141)

AST or ALT =80 IULL

Total
N

15387

20055
2663

15387
240
703
484
1635

15387

20055

2306
357

Reference

<0.001 0.94(0.87, 1.02)
0.079  1.14(0.98, 1.32)

Reference

0.083 1.31(0.86, 1.99)

0.925 1.11(0.84,1.47)

0.984 0.9 (0.71, 1.39)
0.047 1.16 (0.97, 1.39)

Reference

<0.001 0.94 (0.87,1.02)
0.093 1.14(0.97, 1.34)

0.535 1.14(0.78, 1.65)

Event
%

15

L7
21

15
21
17
1.9
23

15

17
11
L7

20R (95% CT)

Reference

0.87(0.73, L05)
1.18(0.85, 162)

Reference
105(042,262)
1.01(0.55, 1.85)
0.98 (0.49, 1.96)
1.28(0.89, 1.86)

Reference
0.87(0.73, 1.05)

1.22(0.87, 1.70)
0.92(040,2.12)

0.118
0.096

0.204

0.478

0.963
0.107

0.118
0.113

0.507

AST =80 IU/L and ALT =86 IU/L for males,
AST =64 IU/L and ALT=50 IU/L for females

Total
N

13387

20055
1663

15387
240
703
484
1635

15387

20055

1306
357

Event

%

3

36
46

3
63
48
33
48

3
36

48

a0R (93% CI)

Reference

0.89.(0.79, 1.02)
1,09 (0.88, 1.36)

Reference
1.34(0.78,232)
1.09(0.75, 1.59)
0700042, 1.17)
1.18(091,153)

Reference

0.89(0.79, 1.02)
1.10(0.88, 1.39)
103 (0.62, 1.72)

RERES

A, Sex

Male (n=16,666) Female (n=21,439)
Weight control methods Total Event a0R (95% CI) Total Event a0R (95% CI)
N % N %
No control or gain weight 7713 127 Reference 7674 3 Reference
Try tolose or maintain
Other methods 8441 166 0.97(0.68,1.07 - 11614 51 0.94(0.61,1.08) Ha
Weight loss agent 512 16 143(1.14,179) 4 2151 64 1.10(0.89,138) H
Types of weight loss agent
No control or gain weight 7713 127 Reference 7674 3 Reference
Weight loss medications without prescription 34 165 1.16(0.53,253) L E— 206 9.7 1.58(0.96,2.61) v
Weight loss medications with prescription 44 341 152(0.79.292) L E— 639 73 1.18(0.85,1.64) e
Traditional herbal medicine 68 353 199(1.17,339) — 416 16 0.75(0.46,122) e
Dietary supplements 404 n8 141(1.09.182) = 1231 63 1.08(0.83,141) —
Combination of weight loss agents
No control or gain weight 7713 127 Reference 7674 3 Reference
Trv tolose or maintain
Other methods 8441 166 0.97(0.88,1.07) * 11614 51 0.94(0.81,1.08) H
Weight loss agent (1 type) 476 37 1.39(1.10,1.76) 4 1830 63 1.12(0.89,141) He
Weight loss agent (22 types) 36 36.1 1.99(0.96,4.09) ‘ e A 69 1.04(0.65, 1.66) , : —
020 050 10 20 50 020 050 10 20
B. Age group Age <40vears (1=10827) Age > 40years (n=27,27§)
Weight control methods Total Event a0R (95% CI) Total Event a0R (95% CI)
N % N %
No control or gain weight 3883 9.7 Reference 11504 36 Reference
Try tolose or maintain
Other methods 5791 108 098(0.84,1.14) - 14264 96 0.92(0.84,1.01) -
Weight loss agent 1153 107 150(1.16,1.94) - 1510 93 100(082,12) e
Types of weight loss agent
No control or gain weight 3883 9.7 Reference 11504 36 Reference
Weight loss medications without prescription 125 12 161(0.87.297) L 115 122 123(068.2.23) ——
Weight loss medications with prescription 353 9.6 1.96(1.28,2.99) e 350 83 0.82(0.55,123) e
Tradtional herbal medicine 250 84 0.93(0.56,1.54) — 234 94 1.11(0.70, 1.76) U A
Dietary supplements 640 123 159(1.18,2.15) e 993 91 098(0.77,124) =
Combination of weight loss agents
No control or gain weight 3883 97 Reference 11504 86 Reference
Try tolose or maintain
Other methods 5791 108 0.98(0.84,1.14) g 14264 96 0.92(0.84,1.01) o
Weight loss agent (1 type) 961 106 147(112,193) 4 1345 94 102(083,125) -
Weight loss agent (22 types) 192 109 168(0.99.2.84) ‘ : f’f ‘ 165 85 0.88(0.49,158) f‘f :
020 050 10 20 50 020 050 10 20
C. Body mass index
BMI<25(1=25066) BMI225 (u=12955)
Weight control methods Total Event a0R (95% C]) Total Event a0R (95% CI)
N % N %
No control or gain weight 11703 59 Reference 3630 184 Reference
Try tolose or maintain
Other methods 11891 52 110098, 1.24) t 8138 169 0.83(0.75,092) hd
Weight loss agent 1472 41 1.16(0.88,1.54) e 1187 17 1.00(0.83,1.20) s
Types of weight loss agent
No control or gain weight 11703 39 Reference 3630 184 Reference
Weight loss medications without prescription 117 43 1.37(0.55,341) e — 123 195 1.12(0.70, 1.81) e
Weight loss medications with prescription 367 41 132(0.77,225) ¢ 336 143 0.91(0.65,1.26) ——
Traditional herbal medicine 250 24 0.72(032,163) —_— 232 16 0.88(0.61,128) 4
Dietary supplements 938 44 1.15(0.82, 1.60) e 695 183 1.05(0.84,131) -
Combination of weight loss agents
Nocontrol or gain weight 11703 59 Reference 3630 184 Reference
Try tolose or maintain
Other methods 11891 5l 1.10(0.98,124) " 8138 169 0.83(0.75,092) *
Weight loss agent (1 type) 1288 43 1.19(0.89,159) il 1014 171 100(082,122) 4
Weight loss agent (22 types) 184 33 098(043,224) | %’If | 173 168 0.99(0.64,152) | : F’I_' :
020 050 10 20 50 020 050 10 20

For the safe use of weight loss agents, members of the publi
and health care professionals should receive education to

Improve their awareness of the risk of abnormal liver functior
associated with weight loss agents.
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