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Effect of obesity and obesity trajectories on the risk of

cardiovascular diseases in adult male with incident NAFLD in Northern China
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Abstract: Objective To investigate the baseline and effect of obesity and obesity trajectories on cardiovascular
diseases(CVDs) in adult male with incident non-alcoholic fatty liver disease( NAFLD ) .Methods Adult men with
newly diagnosed NAFLD and without CVDs in the Kailuan cohort study from 2006—2013 were enrolled. The sub-

jects were divided into the nonobese group and obese group according to the definition of body mass index( BMI) or
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waist circumference ( WC) , then further divided by the obesity trajectories at the first follow-up (1-4 years).
Kaplan-Meier method was used to estimate the incidence rate of CVDs for each subgroup. In addition, the Fine and
Gray competing risk Cox regression model was used to compare CVDs risk in NAFLD with different baseline or trajec-
A total of 8 591 incident NAFLD patients

were included. During a median follow-up of 9.41 years, 349 cases were found with CVDs. The 10-year cumulative

tories in obesity measures after 1-4 years of NAFLD diagnosis. Results

incidence rates of CVDs were 3. 3% and 4. 3% in the nonobese and obese groups according to the definition of waist
circumference , respectively (log-rank test, P<0.05). However, the significance disappeared after adjusting the com-
peting risk of death and other covariates. Similar results were observed based on the definition of BMI. Also, further
analysis was conducted for the association trajectories in obesity measures and CVDs. The 8-year cumulative incidence
rates of CVDs were 2. 8%, 3. 6%, 4.2% , and 3. 3% in the constantly nonobese group, nonobese-obese, obese-nono-
bese, and constantly obese group, respectively (log-rank test, P>0.05). Compared to the subjects with constantly
nonobese defined by BMI, those who transition from nonobese to obese increased the CVDs risk by 57% (‘hazard ratio
[HR]:1.57; 95% CI.1.03 ~2.38; P<0.05). The conclusion remained even after adjusting baseline BMI ( HR:

1.56; 95% CI.1.02~2.37; P<0.05). Conclusions

Short-term weight gain in men with incident NAFLD led a high-

er CVDs risk, suggesting the importance of weight control in preventing CVDs once NAFLD occurrence.
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Table 1 Characteristics of the participants at baseline
variable BMI(n=8 591) waist circumference (n=8 489)
nonobese obese nonobese obese
n(%) 3467(40.4) 5124(59.6) 4298(50.6) 4191(49.4)
age/year 46.5£9.0 45.1£9.9%** 45.7£9.2 45.6%9.9
BML/ (kg/m?) 23.2+1.4 27.5+2. 1" 24.5+2.4 27.0£2.6"""
waist circumference/cm 85.2+6.9 92.1£7.9** 83.0+4.9 95.8+£5.6*""
educational level/%
junior high school or below 2364(68.2) 3346(65.3) ** 2 862(66.6) 2796(66.7) **
senior high school or higher 1103(31.8) 1778(34.7) 1436(33.4) 1395(33.3)
working type/%
mental 365(11.0) 513(10.3) 448(10. 8) 406(10.0)
physical 2966(89.0) 4449(89.7) 3690(89.2) 3656(90.0)
physical activity/%
inactive 987(28.5) 1269(24.8) *** 1152(26.8) 1078(25.7) *
moderately active 2087(60.2) 3206(62.6) 2638(61.4) 2601(62.1)
active 393(11.3) 649(12.7) 508(11.8) 512(12.2)
smoking/ %
past and current 1882(54.3) 2628(51.3) *** 2227(51.8) 2232(53.3)*
never 1585(45.7) 2496(48.7) 2071(48.2) 1959(46.7)
drinking/ %
past and current 798(23.0) 1308(25.5) ** 1029(23.9) 1062(25.3) **
never 2669(77.0) 3816(74.5) 3269(76.1) 3129(74.7)
diabetes/ % 161(4.6) 274(5.3) 176(4.1) 254(6.1) ***
hypertension/ % 1209(34.9) 2271(44.3) *** 1523(35. 4) 1923(45.9) ***
FBG/ ( mmol/L) 5.4+1.0 5.3x1.0%" 5.4+0.9 5.5+1.1°
SBP/mmHg 126+16 130£17 " 127+16 130+17 ***
DBP/mmHg 84+10 8611 """ 84+10 87«11
TG/ (mmol/L) 1.8+1.3 2.0+1.5""" 1.8+1.4 2.0+1.5%"
TC/( mmol/L) 5.0+0.9 5.0+0.9 5.0+0.9 5.0+1.0
HDL-C/ ( mmol/L) 1.5+0.4 1.4+0.4""" 1.5+0.4 1.4+0.4""
LDL-C/( mmol/L) 2.5+0.8 2.6+0.8""" 2.6+0.8 2.6+0.8"
ALT/(U/L) 23.0£13.5 26.3£16.0°*" 24.4+14.7 25.5+15.5*"*

BMI. body mass index; SBP. systolic blood pressure; DBP. diastolic blood pressure; FBG. fasting blood glucose; TG. triglyceride; TC. total cholesterol ;
HDL-C. high-density lipoprotein cholesterol; LDL-C. low-density lipoprotein cholesterol; ALT. alanine transaminase; 102 participants with waist circum-

ference missing and 298 with work type missing; *P<0.05, ** P<0.01, *** P<0. 001 compared with nonobese.
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A. body mass index of NAFLD onset; B. waist circumference at NAFLD onset
El1 #% NAFLD 2EARRELEHRE CVDs HRITLRE

Fig 1 Cumulative incidence of CVDs in the incident NAFLD participants with different baseline obesity measures
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Table 2 Hazard ratios (95% confidence intervals) for cardiovascular diseases among NAFLD patients with different
baseline obesity measures

incidence rate HR(95% CI)
NAFLD subgroups events/total
(/1 000 PYs) univariate model multivariate model 1

multivariate model 2

baseline BMI (n=8 591)

nonobese ( <25 kg/m?) 123/3 467 3.81 1. 00

1.00 1.00
obese( =25 kg/m?) 226/5 124 4.90 1.14(0.90-1.44) 1.24(0.98-1.58) 1. 13(0.88-1.45)
baseline WC(n=8 489)
nonobese ( <90 cm) 153/4 298 3.82 1. 00 1.00 1. 00
obese( =90 c¢m) 193/4 191 4.91 1.20(0.95-1.51) 1.17(0.92-1.47) 1.13(0.89-1.44)

Multivariate model 1. adjusted for age, educational level, smoking, drinking, and physical activity; Multivariate model 2. further adjusted for fasting blood
glucose, systolic blood pressure, diastolic blood pressure, triglycerides, and high-density lipoprotein; All covariates measured at NAFLD diagnosed were

used to analyze baseline subgroups; BMI. body mass index; WC. waist circumference; HR. hazard ratio; CI. confidence interval; PYs. person-year.

— const.nonobese — const.nonobese
6.0 — nonobese-obese 6.01" — nonobese-obese
o — obese-nonobese © — obese-nonobese
%8 — const.obese %8 — const.obese
g5 4.0 5
3= =
9 9
R= H
s s
§ 20F p=0.09 ks
= =
g g
3 g
O o 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 0 2 4 6 8
years from NAFLD follow-up years from NAFLD follow-up
const. nonobese 2 144 2128 2113 1560 936 const. nonobese 2 316 2298 2278 1681 978
nonobese-obese 731 725 718 555 358 nonobese-obese 1201 1189 1179 940 605
obese-nonobese 815 801 793 586 316 obese-nonobese 1 033 1024 1019 724 377
const. obese 3 392 3374 3335 2 661 1665 const. obese 2 312 2 288 2 268 1823 1199
A B

A. trajectory of body mass index during the follow-up; B. trajectory of waist circumference during the follow-up
B2 #%& NAFLD BEARFEMELHNITH L CVDs BIRITRRE
Fig 2 Cumulative incidence of CVDs in the incident NAFLD participants with different obesity trajectories
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Table 3 Hazard ratios (95% confidence intervals) for cardiovascular diseases among NAFLD patients with different

obesity trajectory

NAFLD subgroups events/ incidence rate HR(95% CI)

total (/1000 PYs)  univariate model ~ multivariate model 1 multivariate model 2 multivariate model 3
BMI trajectory (n="7 082)
constantly nonobese 64/2 144 4.10 1.00 1.00 1.00 1.00
nonobese-obese 34/731 6.27 1.52(1.01-2.31)  1.63(1.08-2.46) 1.57(1.03-2.38)  1.56(1.02-2.37)
obese-nonobese 36/815 6.23 1.53(1.01-2.30)  1.57(1.04-2.36) 1.52(1.00-2.30)  1.48(0.91-2.40)
constantly obese 121/3 392 4.77 1.15(0.85-1.55) 1.29(0.95-1.76) 1.21(0.88-1.65)  1.16(0.71-1.87)
WC trajectory (n=6 861)
constantly nonobese 71/2 315 4.23 1.00 1.00 1.00 1.00
nonobese-obese 42/1 201 4.67 1.09(0.74-1.59)  1.08(0.74-1.59) 1.09(0.74-1.60)  1.06(0.72-1.56)
obese-nonobese 32/1 033 4. 40 1.05(0.69-1.59)  0.96(0.63-1.47) 1.00(0.65-1.54)  0.81(0.50-1.34)
constantly obese 99/2 312 5.68 1.31(0.97-1.78)  1.33(0.98-1.81) 1.28(0.93-1.76)  1.00(0.62-1.59)

Multivariate model 1: adjusted for age, educational level, smoking, drinking, and physical activity; Multivariate model 2 further adjusted for fasting

blood glucose, systolic blood pressure, diastolic blood pressure, triglycerides, high-density lipoprotein, and the time interval between two follow-ups;

Multivariate model 3 further adjusted for baseline BMI; All covariates measured at first follow-up were used to analyze transitional subgroups; BMI. body

mass index; WC. waist circumference; HR. hazard ratio; CI. confidence interval ; PYs. person-years.
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