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Abstract

Compared to other ethnic groups Asians are moedylilo be sensitive to alcohol, due to
polymorphisms of alcohol-metabolizing enzymes. aligh previous studies have found
positive association between regular alcohol usehagh-sensitivity C-reactive protein
(HsCRP), whether this association is modified lmphbl sensitivity has not been
clarified. We therefore sought to examined thiseptiil effect modification in a
cross-sectional community sample with high prevedenf alcohol sensitivity, using data
from 2903 men ageeb0years recruited during phase 1 of the GuangzholaBk

Cohort Study. Information on alcohol consumptiod aensitivity (facial flushing,
palpitation or dizziness after drinking) was ob&alrby questionnaire and HSCRP was
measured by an immunoturbidometric assay. Eleyds§&RP was defined as HsSCRP
level equal to or higher than 2.81mg/L(median).Esoee alcohol use was defined as use
of >210g ethanol per week. After adjustmentdge,educational level, occupation,
smoking status, physical activity and history afdtavascular disease, alcohol use was
associated with HSCRP in a dose-response pattbenridks of elevated HsCRP were
higher in those who drank daily (odds ratio (OR)381(1.10, 1.72)) or drank excessively
(.57 (1.22, 2.02)), and were even higher in altokers with alcohol sensitivity (1.82
(1.24, 2.65) for daily users and 2.34 (1.48, 3fétexcessive users). Results of this
study have showed an important role of alcoholisigitg in modifying the association
between alcohol use and HsSCRP level. Reductiotcohal use should be an important

public heath target, particularly among populatiasith high prevalence of alcohol

2



sensitivity.(253Words)
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INTRODUCTION

Animal and epidemiological studies have suggesteaisaociation between chronic
alcohol use and atherosclerosis and cardiovasmdaality(Romelsjo et al., 2012;
Shirpoor et al., 2012; Tang et al., 2013), butuhderlying mechanism has not been fully
elucidated. Previous research has focused on lgndgyenetic factors, purported to be
potential mediators of the vascular effects of tdBrinton, 2010; Yao et al.,
2011).However, accumulating evidence suggests alaohy modify other factors
through complex pathways that remain to be clatifierinton, 2010; Mukamal et al.,

2001);as such alternative mechanisms of alcohaltberogenesis may exist.

High-sensitivity C-reactive protein (HsCRP) is arkea of systemic inflammation and a
predictor of cardiovascular risk (Cushman et 202 Kaptoge et al., 2012; Otsuka et al.,
2008). Population-base studies have shown an assocbetween alcohol use and
HsCRP(Albert et al., 2003), but the shape of thaticlnship remains inconclusive, with
some earlier studies showing a J-shaped assoclaigreen alcohol use and
HsCRP(Imhof et al., 2001; Stewart et al., 2002)ileva linear dose-response relationship
was reported in a more recent study (Oliveira et28110). Although the reason behind

such discrepancy is not clear, it is possible thateffects of alcohol are modified by
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intrinsic genetic differences. For example, comgdeoeother ethnic groups Asians are
more likely to have lower alcohol tolerance, du@aobymorphisms of

alcohol-metabolizing enzymes, such as acetaldetigbgdrogenase(Wakabayashi, 2005).
We have previously shown that alcohol sensitivigyp important role in the association
between alcohol use and hypertension(Zhang €G@09; Zhang et al., 2013). Therefore,
we sought to investigate whether alcohol sensytivibdifies the association of alcohol
use with HsCRP in older Chinese males, using tie flam the ongoing Guangzhou

Biobank Cohort Study (GBCS).

MATERIALSAND METHODS

Sources of data

The GBCS is a three-way collaborative project betw&uangzhou No. 12 Hospital and
the Universities of Hong Kong and Birmingham, aad been described elsewhere in
detail(Jiang et al., 2006). Briefly, about 30,008ep 50 years) men and women from
Guangzhou, the third largest city in China, weruged from a community social and
welfare association in three phases (2003-04, 2@)%nd 2006-08), with around 10,000
participants included in each phase. The Guangktexdical Ethics Committee of the
Chinese Medical Association approved the studyadinglarticipants given written,
informed consent before participation. All parteips underwent a structured
computer-assisted interview, as well as fastinglieonical and anthropometric

measurements. HSCRP was measured during thelasepof recruitment of 10,413
4



participants, but not in the subsequent phasesadilne limited resources. Hence the
present analysis is restricted to phase 1 malemts (n=3064). We excluded females
as only 8.6% reported to have ever used alcohdé¥§eing excessive users, defined in
the following section). We also excluded formemnd#ers (n=98) to avoid reverse
causation due to poor health status. A total of329@n with all variables information on

all variables of interest were included.

Alcohol use and sensitivity

During the interview, participants were asked altbair frequency of alcoholic beverage
consumption and the usual quantity per occasiom fivhich we calculated the amount
of alcohol use (g ethanol per week). We categoratedhol use based on frequency into
never, occasional, regular, and former drinkercaSional drinkers were those drinking
less than once per week, or only on special ocoasguch as wedding or major festival.
Regular drinkers were people who drank at least ec week, and were further divided
into moderate (less than 210g of ethanol per wae#)excessive (drinking 210g or more
ethanol per week) drinkers(Au Yeung et al., 201@nfer drinkers were those who
stopped drinking for more than one year. We alsegmized participants using another
scheme into never, occasional, 1-6 times per waedldaily drinkers. Self-reported
alcohol use has been found to be reliable and valiifferent populations(Midanik,
1988). For the GBCS, content and predictive validitour exposure variables has been

confirmed previously elsewhere(Schooling et al20



Alcohol sensitivity was assessed by the questianybu usually experience facial
flushing, palpitation or dizziness after drinkingahol?’ Participants who gave an

affirmative response were considered to have alcgdsitivity(ltoh et al., 1997).

HsCRP

Blood samples were drawn using a vacutainer tulbleemnmorning after an overnight fast.
We used a latex agglutination turbid metric teshwvai detection limit of 0.06 mg/L
(BioSystems SA, Costa Brava30, Barcelona, Spainjg¢asure HSCRP. Further details of

this test were given previously (Lao et al., 2010).

Satistical analysis

HsCRP levels were logarithmically transformed dmelrtgeometric means are presented.
We created a dichotomized variable for HSCRP usiegnedian (2.81 mg/L) as the
cut-off value. We first compared the demographiarahteristics across alcohol use status
and sensitivity (never drinkers, current drinkerthaut alcohol sensitivity, and current
drinkers with alcohol sensitivity). We then perfadlogistic regression analyses to
assess the association of alcohol sensitivity éswhal use with the elevated HSCRP
(>2.81mg/L) adjusting for potential confounders, whiecluded age, occupation

(manual, non-manual, others), educational levefsigial activity (as assessed by the
International Physical Activity Questionnaire aradegorized into active, moderate, and
inactive)(Deng et al., 2008), smoking (never, fornearrent) and history of

cardiovascular diseases. All analyses were perfduseég SPSS 16.0(SPSS Inc.,
6



Chicago, IL, USA).

RESULTS

The mean age of the 2903 men included was 66.2 y8&r 5.8), with two-third (67%)
being never drinkers, 13% occasional drinkers,20% regular drinkers. Of the regular
drinkers, 69% reported to drink daily and 53% coned at least 210 g of ethanol every
week. About 40% of the drinkers were sensitiveltolzol. Table 1 shows the
characteristics of the participants according tokiing status and broken down by
alcohol sensitivity. There was no difference imterof age, education level and
occupation between never and current drinkerspadth drinkers were more likely to be

current smokers and less likely to reported a hystd cardiovascular disease.

Mean HsCRP levels were similar in never (2.51 m§a% CIl 2.42, 2.61) and occasional
(2.48; 2.27, 2.72) drinkers, but were significarttigher in regular drinkers (2.84; 2.65,

3.06; P=0.009) and those with alcohol sensitivay{; 2.64, 3.12; P=0.03).

Table 2 shows the associations between alcohadngelevated HsSCRPrfiedian,

which is 2.81 mg/L), adjusting for age (Model 1)adtlitionally for other potential
confounders (Model 2). Regular drinkers, partidyl#nose who consumed daily or those
who had>210 g ethanol per week had a significantly higrdgtsoof having elevated

HsCRP, when compared to never drinkers, with aefuetids ratios being 1.38 (95%ClI
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1.10, 1.72) and 1.57 (1.22, 2.02), respectivelgré&lwas a statistically significant trend
for elevated HSCRP risk with more frequent and edeohol use (P for trend =0.01 and
0.004, respectively).Drinkers with alcohol sengtyinad a 40% increased odds of
elevated HSCRP (95%CI 12%, 75%) compared to nevwakeats. When compared to
drinkers who were insensitive to alcohol, the odd® for elevated HSCRP was 1.32

(1.01, 1.72).

We further explored the potential effect modificatiby alcohol sensitivity. The results
are shown in Table 3.Regular users with alcohosiseity had higher risk of elevated
HsCRP compared to those who were insensitive. 8ffest was more marked among
those consuming210 g ethanol per week, with adjusted adds ragisgo2.34 (95%CI
1.48, 3.71) for the alcohol-sensitivity individuaésd 1.34 (1.00, 1.79) for those being

insensitive to alcohol.

DISCUSSION

To the best of our knowledge, this is the firstdgton alcohol sensitivity, alcohol use and
HsCRP in a community-based sample in Chinese menre3ults indicated that daily or
excessive alcohol use was associated with a higgleof inflammatory reaction, and the

association was stronger for alcohol users who wensitive to alcohol.

Previous studies on the effects of alcohol use sGRP were inconsistent. Results from
8



an animal study have shown ethanol consumptiorddeald to increase CRP levels
(Shirpoor et al., 2012). A large population-bastedig in Portugal also reported a
dose-dependent linear relationship between aldokete and HSCRP in men (Oliveira et
al., 2010).0Other studies, however, found a U-shaplkadionship. A cross-sectional
analysis of 9895 adults in the 1999-2004 cyclethefNational Health and Nutrition
Examination Survey (NHANES) showed that, amongaibese participants, moderate
alcohol users had lower HSCRP level than neversugantor et al., 2013). A prospective
study in the USA with 959 men and 473 women (Pai.eR006) and a German study
also showed a U-shaped relationship between ala@amdumption and HsCRP(Imhof et
al., 2001). In the latter study, the lowest HsCBRIs were found among daily drinkers
of 20-40 g ethanol for men 40-60 g for women (Imébél., 2001).Contrary to the
studies above, a recent study in Greenland sugbbkstery alcohol intake was associated
with a decrease in HSCRP levels (Schaebel et@l3)2 It was also reported that there
was no association between daily drinking and Hs@R#®omen with preclinical
rheumatoid arthritis(Lu et al., 2010). In all, alata suggested that excessive alcohol use
was associated with increased HsCRP, while no giieéeeffect was observed among

occasional or moderate drinkers, consistent wighfitidings by Oliveira et al.

Alcohol sensitivity is more common in East Asiaanhn Western populations(Chan,
1986), mainly due to polymorphisms of enzymes aolabl-metabolism pathways, as

well as synaptic neurotransmitter pathways inv@wiliopamine signaling(Kong et al.,
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2010; Morozova et al., 2014). Because of its uncomuccurrence in Western
populations, alcohol sensitivity was seldom congden previous studies on alcohol use
and CRP levels. A study including 226 Han Chinestéepts with acute myocardial
infarction (AMI) found that the A allele in the AR gene the inactive form was
positively associated with HSCRP after the ons&Mf(Bian et al., 2010). Another
case-control study in China showed the ALDH2 wasitpeely associated with HSCRP in
patients with acute coronary syndrome(Xu et all,130However, to our knowledge, the
association between alcohol sensitivity and elel/alsCRPhas not been reported in an
Asian community sample. Although alcohol-inducagHing, palpitation or dizziness are
thought to be deterrent factors to heavy consumpifalcohol(Takeshita and Morimoto,
1998), this discomfort after drinking cannot contgle prevent all such people from
drinking, or from excessive drinking. In our studipout 40% of male alcohol users were
sensitive to alcohol. Our data, suggest that alcedsitivity may augment HsCRP levels,
which are already higher among regular drinkerg miechanism behind this effect
modification is unclear, but it is possible thas tietention of alcohol in blood (due to
slower metabolism) effective in increases the exposf the cardiovascular system to
alcohol, which has already shown to induce adveaseular effects, ultimately leading

to chronic systematic inflammatory.

There are some limitations for the current studhgtfparticipants of the GBCS were

relatively healthy and may not be fully represamtadf older people in Guangzhou. We
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might have precluded excessive drinkers who mdgd®sehealth-conscious, and those
who had more severe chronic condition, as such igatrhave under-estimate the
association between drinking and HsCRP levels. I8kase excluded women as there
were few female drinkers in our sample. Third, ¢hasal association of alcohol use and
alcohol sensitivity with HSCRP cannot be ascerihinecause of the cross-sectional

nature of this study.

CONCLUSION

Alcohol sensitivity may augment the associatiomlobhol use and HsCRP, which, if
confirmed by other studies, may provide new insigtd the individual differences of
alcohol-related health problems. Individuals wikto&ol sensitivity could be at a higher

risk and should therefore be advised to cut doweven quit drinking.
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Table 1 Sample characteristics by status of alcoisel and alcohol sensitivity on 2903 older

Chinese men in Phase 1 of Guangzhou Biobank C&htody

Current Drinkers
(occasional and regular)

Never Alcohol Alcohol P-value
drinkers insensitive sensitivity
No. of participants 1942(66.9) 573(19.7) 388(13.4) —
Age,years(SD) 66.1 (5.7) 66.2 (6.1) 66.4 (5.7) 0.62
Educational level 0.11
Primary or less 582(30.0) 202(35.3) 132(34.0)
Middle 985(50.7) 271(47.3) 191(49.2)
College or above 375(19.3) 100 (17.5) 65(16.8)
Lifelong occupation 0.61
Manual 904(46.5) 275(48.0) 182(46.9)
Non-manual 956(49.2) 276(48.2) 196(50.5)
Others 82(4.2) 22(3.8) 10(2.6)
Smoking status <0.001
Never smokers 984(50.7) 142(24.8) 120(30.9)
Current smokers 439(22.6) 237(41.4) 130(33.5)
Ex-smokers 519(26.7) 194(33.9) 138(35.6)
Physical activity 0.04
Inactive 28(1.4) 16(2.8) 10(2.6)
Minimally active 772(39.8) 237(41.4) 135(34.8)
HEPA’active 1142(58.8)  320(55.8) 243(62.6)
H.|story of cardiovascular 0.04
diseas®
No 1224(63.0) 394(68.8) 252(64.9)
Yes 718(37.0) 179(31.2) 136(35.1)

Abbreviations: SD, standard deviation; MET, metabetuivalent
®Health-enhancing physical activity was defined ig®nous activity achieving at least 1,500
MET-minutes per week on at least 3 days per weelctivity achieving at least 3,000

MET-minutes per week on all 7 days of the week.

®Included self-reported history of hypertension, éwjipidaemia, coronary heart disease, stroke,

angina and myocardial infarction.

All values are expressed as n (%) unless othersygeeified.



Table 2 Association of alcohol use and alcohol ity with elevated high-sensitivity

C-reactive protein

Elevated Odds ratio (95% CI)
HsCRP; % Model 1 Model 2
Alcohol use
Satus
Never 1942 47.8 1.00 1.00
Occasional 376 49.5 1.07 (0.86, 1.34) 1.09 (0.836)1
Regular 585 55.9 1.37 (1.14, 1.65)*** 1.34 (1.1%62)**
P for trend 0.001 0.01
Frequency
1-6 days/week 182 53.8 1.28 (0.94, 1.73) 1.27 (A9)
Daily 403 56.8 1.42 (1.14, 1.76)** 1.38 (1.10, D72
P for trend 0.001 0.01
Quantity
<210 g/week 276 51.4 1.14 (0.89, 1.47) 1.14 (01887)
>210 g/week 309 59.9 1.62 (1.27, 2.07)*** 1.57 (1.22D2)***
P for trend <0.001 0.004
Alcohol sensitivity
No 573 51.3 1.15 (0.95, 1.38) 1.13 (0.93, 1.37)
Yes 388 56.4 1.41 (1.13, 1.75)%  1.40 (1.12, 1.75)*"

HsCRP: High-sensitivity C-reactive protein; Cl: fidence interval

Referent group: never drinkers

Elevated HSCRP: HsCRPmedian (2.81 mg/L)

Model 1 adjusted for age; model 2 additionally atid for educational level, occupation,
smoking, physical activity and history of cardiovalsr disease.

** n<0.01; *** p<0.001.

# Additionally adjusted for the quantity of alcohae; compared with drinkers without
sensitivity, the ORs(95%ClI) of elevated HsCRP imkirs with alcohol sensitivity were
1.32(1.01, 1.72) both in Model 1 and Modefg<0.05)



Table 3 Association between alcohol use with artiaut alcohol sensitivity and elevated
high-sensitivity C-reactive protein

Interaction Elevated Odds ratio (95% CI)
HSCRP; % Model 1 Model 2
Alcohol use Sensitivity
Never Any 1942 47.8 1.00 1.00
Occasional No 190 49.5 1.07 (0.80, 1.44) 1.08 (01846)
Yes 186 49.5 1.08 (0.80, 1.45) 1.10 (0.81, 1.49)
Regular
<210 g/week No 190 49.5 1.07 (0.80, 1.44) 1.08 (0.80, 1.46)
Yes 186 49.5 1.08 (0.80, 1.45) 1.10 (0.81, 1.49)
>210 g/week No 218 56.0 1.39 (1.05, 1.85)* 1.34 (1.00, 1.79)*

Yes 91 69.2  2.42 (153, 3.81)**' 2.34 (1.48, 3.71)**"

HsCRP: High-sensitivity C - reactive protein; Cénéidence interval

Referent group: never drinkers

Model 1 adjusted for age; model 2 additionally atid for educational level, occupation,
smoking, physical activity and history of cardiovalsr disease.

* p<0.05; *** p<0.001.
#: Referent group: drinkers drinking >=210g/w withalcohol sensitivity. The ORs(95%CI) of

elevated HsCRP in those with alcohol sensitivityeve.81(1.07, 3.05) in model 1 and 1.79(1.05,
3.04) in model Z:;p<0.05.



Appendix table 1 Biomarkers by alcohol use and alcohol sensitivity in 2903 older Chinese men in

Phase 1 of Guangzhou Biobank Cohort Study

Current Drinkers

(occasional and regular)

P-value
Never
) Alcohol insensitive  Alcohol sensitivity
drinkers
Number of participants (%) 1942(66.9) 573(19.7) 388(13.4) —
ALT (U/L),mean 27.3 26.2 28.2 0.05
AST (U/L),mean 27.7 27.9 28.4 0.54
Creatinine (umol/L),mean 95.2 94.6 96.4 0.59
TCHO (mmol/L),mean 5.51 5.51 5.66 0.03
TG (mmol/L),mean 1.53 1.56 1.58 0.73
HDL-C (mmol/L), mean 1.55 1.59 1.63 <0.001
LDL-C (mmol/L), mean 2.82 2.86 2.92 0.006
White blood cell count(*1079/L ),
6.29 6.76 6.73 0.18
mean

Abbreviations: ALT, Alanine aminotransferase; AST, Aspartate transaminase; TCHO, total
cholesterol; TG, Triglycerides; HDL-C, Highdensity lipoprotein cholesterol; LDL-C, Lowdensity

lipoprotein cholesterol



Appendix table 2.1 Association of alcohol use and alcohol sensitivity with elevated
high-sensitivity C-reactive protein in 2855 older Chinese men in Phase 1 of Guangzhou Biobank
Cohort Study

Elevated Oddsratio (95% ClI)

HsCRP; % Modd 1 Modedl 2
Alcohol use
Satus
Never 1911 48.0 1.00 1.00
Occasional 368 50.0 1.08 (0.87, 1.36) 1.08 (0.86, 1.35)
Regular 576 56.3 1.38 (1.14, 1.67)*** 1.34 (1.11, 1.62)**
P for trend 0.001 0.01
Frequency
1-6 days/week 179 54.2 1.28 (0.94, 1.74) 1.26 (0.92, 1.72)
Daily 397 57.2 1.43 (1.15, 1.78)** 1.39 (1.10, 1.74)**
P for trend 0.001 0.01
Quantity
<210 g/week 272 51.8 1.15(0.89, 1.48) 1.11 (0.86, 1.44)
>210 g/week 304 60.2 1.63 (1.28, 2.09)*** 1.61 (1.25, 2.09)***
P for trend <0.001 0.004
Alcohol sensitivity
No 560 51.6 1.15(0.95, 1.39) 1.13(0.93, 1.38)
Yes 384 57.0 1.43 (1.15, 1.78)*** 1.38 (1.10, 1.74)** -*

HsCRP: High-sensitivity C - reactive protein; Cl: confidence interval.

Model 1 adjusted for age; model 2 additionally adjusted for education, occupation, smoking,
physical activity and history of cardiovascular disease and BMI.

Comparing with nondrinkers: ** p<0.01; *** p<0.001

Comparing with drinkers without sensitivity after adjusting for the amount of alcohol
use:*p<0.05.



Appendix table 2.2 Association of alcohol use with and without alcohol sensitivity with elevated
high-sensitivity C-reactive protein in 2855 older Chinese men in Phase 1 of Guangzhou Biobank
Cohort Study

Interaction Elevated Oddsratio (95% CI)
HsCRP; % Model 1 Model 2
Alcohol use Sensitivity
Never Any 1911 48.0 1.00 1.00
Occasional No 184 50.0 1.08 (0.80, 1.47) 1.06 (0.78, 1.45)
Yes 184 50.0 1.09 (0.81, 1.48) 1.10 (0.80, 1.49)
Regular
<210 g/week No 162 47.5 0.97 (0.80, 1.47) 0.95 (0.69, 1.32)
Yes 110 58.2 1.48 (1.00, 2.19)* 1.41 (0.95, 2.09)
>210 g/week No 214 56.1 1.39 (1.04, 1.84)* 1.39 (1.04, 1.87)*

Yes 90 70.0 2.49 (1.57, 3.94)***> 2.34 (1.46, 3.75)*** "
#

HsCRP: High-sensitivity C - reactive protein; Cl: confidence interval.

Model 1 adjusted for age; model 2 additionally adjusted for education, occupation, smoking,
physical activity and history of cardiovascular disease and BMI.

Comparing with nondrinkers: * p<0.05; *** p<0.001

Comparing with reqular drinkers (>=210g/week) without alcohol sensitivity: * p<0.05.



Appendix table 3.1Association of alcohol use and alcohol sensitivity with elevated
high-sensitivity C-reactive protein

Elevated Oddsratio (95% ClI)

HsCRP; % Modd 1 Modedl 2
Alcohol use
Satus
Never 1914 47.6 1.00 1.00
Occasional 375 49.6 1.09 (0.87, 1.36) 1.10 (0.88, 1.38)
Regular 581 55.6 1.37 (1.13, 1.65)*** 1.33(1.10, 1.61)**
P for trend 0.001 0.01
Frequency
1-6 days/week 181 53.6 1.27 (0.94, 1.73) 1.26 (0.93, 1.72)
Daily 400 56.5 141 (1.13, 1.75)** 1.37 (1.09, 1.71)**
P for trend 0.001 0.01
Quantity
<210 g/week 275 51.3 1.14(0.89, 1.47) 1.10(0.88, 1.38)
>210 g/week 306 59.5 1.61 (1.26, 2.06)*** 1.55(1.20, 2.00)***
P for trend <0.001 0.004
Alcohol sensitivity
No 570 51.2 1.15 (0.96, 1.39) 1.13(0.93, 1.37)
Yes 386 56.2 1.41 (1.13, 1.75)** 1.40 (1.12, 1.75)**

HsCRP: High-sensitivity C - reactive protein; Cl: confidence interval.

Model 1 adjusted for age;, model 2 additionally adjusted for education, occupation, smoking,
physical activity and history of cardiovascular disease and BMI.

Comparing with nondrinkers: ** p<0.01; *** p<0.001.



Appendix table 3.2 Association of alcohol use with and without alcohol sensitivity with elevated
high-sensitivity C-reactive protein in 2860 older Chinese men in Phase 1 of Guangzhou Biobank
Cohort Study

Interaction Elevated Oddsratio (95% CI)
HsCRP; % Model 1 Model 2
Alcohol use Sensitivity
Never Any 1911 47.6 1.00 1.00
Occasional No 189 49.7 1.09 (0.81, 1.47) 1.10(0.81, 1.49)
Yes 186 49.5 1.08 (0.8, 1.46) 1.11 (0.82, 1.50)
Regular
<210 g/week No 165 47.3 0.97 (0.71, 1.34) 0.97 (0.70, 1.34)
Yes 110 57.3 1.45(0.98, 2.14) 1.43(0.97, 2.12)
>210 g/week No 216 55.6 1.38 (1.04, 1.83)* 1.33(0.99, 1.78)

Yes 90 68.9 2.39(1.52, 3.77)***  2.32(1.46, 3.67)***

HsCRP: High-sensitivity C - reactive protein; Cl: confidence interval.

Model 1 adjusted for age; model 2 additionally adjusted for education, occupation, smoking,
physical activity and history of cardiovascular disease and BM|.

Comparing with nondrinkers: * p<0.05; *** p<0.001.



Appendix table 4.1 Association of alcohol use and alcohol sensitivity with HsCRP (mg/L) in older

Chinese men

Drinking status
Nondrinkers
Occasional drinkers

1942
376

Regular drinkers 585

F-value, P-value
t-value, P for trend
Frequency of drinking
Regular

182
drinkers,1-6times/week

Regular drinkers, daily 403

F-value, P-value
t-value, P for trend
Amount of drinking
Regular
drinkers,<210g/week
Regular
drinkers,>210g/week
F-value, P-value
t-value, P for trend
Alcohol sensitivity
Drinkers without
sensitivity

276

309

573

Drinkers with Sensitivity 388

F-value, P-value
t-value, P for trend

Crude HsCRP
means(95%Cl)

2.51(2.42, 2.61)
2.48(2.27, 2.72)
2.84(2.65, 3.06)**

4.689, 0.009
2.692, 0.007

2.73(2.39, 3.12)

2.90(2.66, 3.16)**

3.306, 0.019
2.921, 0.004

2.77(2.50, 3.08)

2.91(2.63, 3.22)**

3.272,0.020
2.885, 0.004

2.59(2.40, 2.79)

2.87(2.64, 3.12)**

3.580, 0.028
2.546, 0.011

Adjusted HsCRP means(95%Cl)

Model 1

Model 2

2.51(2.42, 2.61)
2.49(2.28, 2.72)
2.84(2.64,
3.05)**
3.490, 0.015
2.663, 0.008

2.74(2.40, 3.11)

2.89(2.65,
3.15)**
3.201, 0.022
2.881, 0.004

2.69(2.42, 2.99)

2.89(2.62,
3.20)*
2.568, 0.053
2.860, 0.004

2.59(2.40, 2.78)

2.86(2.62,

3.13)***
3.525,0.030
2.527,0.012

2.68(2.42, 2.96)
2.65(2.33, 3.01)
3.00(2.67,
3.37)**
3.769, 0.023
2.454,0.014

2.90(2.48, 3.40)

3.05(2.69,
3.46)**
2.631, 0.049
2.663, 0.008

2.94(2.55, 3.37)

3.06(2.67, 3.50)*

2.612, 0.050
2.639, 0.008

2.75(2.44, 3.08)

3.05(2.68 3.46)*"

3.188, 0.041
2.355,0.019

HsCRP: High-sensitivity C - reactive protein; Cl: confidence interval.

Model 1 adjusted for age;

Model 2 additionally adjusted for education, occupation, smoking, physical activity and history

of cardiovascular disease.

Comparing with nondrinkers: * p<0.05; ** p<0.01
*: comparing with drinkers without sensitivity after adjusting for the amount of alcohol

use :p<0.05.



Appendix table 4.2Association of alcohol use and alcohol sensitivity with HsCRP (mg/L) in older

Chinese men

" Crude HsCRP Adjusted HsCRP means(95%Cl)
means(95%Cl) Model 1 Model 2
Amount of Alcohol
drinking sensitivity
Nondrinkers 1942 2.51(2.42, 2.61) 2.51(2.42,2.61) 2.68(2.43, 2.96)
Occasional No 190  2.45(2.12,2.82)  2.45(2.26,2.78) 2.61(2.23, 3.05)
drinkers
Yes 186 2.52(2.24, 2.84) 2.53(2.22,2.87) 2.70(2.31, 3.16)
<210g/week No 165 260(2.27, 2.99) 2.59(2.27,2.97) 2.77(2.35, 3.26)
Yes 111 3.04(2.60, 3.57)* i:gzﬁ'%’ 3.22(2.67, 3.88)*
>210g/week  No 218  2.71(2.40,3.05)  2.71(2.41,3.05) 2.86(2.46,3.31)
Ves 91 3.46(2.89, 3.45(2.88, 3.62(2.95,
4.14)%** # 4.14)%*% # 4.46)**, #
F-value, P-value 2.833, 0.009 2.767,0.011 2.431, 0.024
t-value, P for trend 3.241, 0.001 3.212, 0.001 3.001, 0.003

HsCRP: High-sensitivity C - reactive protein; Cl: confidence interval.
Model 1 adjusted for age;
Model 2 additionally adjusted for education, occupation,smoking, physical activity and history of
cardiovascular disease.
Comparing with nondrinkers: * p<0.05; ** p<0.01; *** p<0.001.
Comparing with daily or >=210g/week drinkers without alcohol sensitivity: # p<0.05

10



Appendix table 5.1 Association of alcohol use and alcohol sensitivity with elevated

high-sensitivity C-reactive protein

Elevated Oddsratio (95% ClI)

HsCRP; % Moddl 1 Modedl 2
Alcohol use
Satus
Never 6606 55.6 1.00 1.00
Occasional 380 51.3 0.86 (0.70, 1.06) 0.88 (0.71, 1.08)
Regular 227 59.9 1.18 (0.90, 1.55) 1.22 (0.93, 1.60)
Frequency
1-6 days/week 98 62.2 1.33(0.88, 2.01) 1.37 (0.90, 2.07)
Daily 129 58.1 1.08 (0.76, 1.54) 1.12 (0.79, 1.60)
Quantity
<210 g/week 197 61.4 1.26 (0.94, 1.68) 1.30 (0.97, 1.75)
>210 g/week 30 50.0 0.81 (0.39, 1.66) 0.81 (0.40, 1.67)

Alcohol sensitivity
No 367 51.0 0.84 (0.68, 1.03)
Yes 240 60.0 1.21(0.93, 1.57)

0.86(0.69, 1.06)
1.25 (0.96, 1.62)

HsCRP: High-sensitivity C - reactive protein; Cl: confidence interval.
Model 1 adjusted for age.

Model 2 additionally adjusted for educational level, occupation, smoking, physical activity,

history of cardiovascular disease.
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Appendix table 5.2Association of alcohol use with and without alcohol sensitivity with elevated
high-sensitivity C-reactive protein in older Chinese women in Phase 1 of Guangzhou Biobank
Cohort Study

Interaction Elevated Oddsratio (95% CI)
HsCRP; % Model 1 Model 2
Alcohol use Sensitivity
Never Any 6606 55.6 1.00 1.00
Occasional No 213 45.5 0.68 (0.52,0.90)**  0.69 (0.53, 0.91)**
Yes 167 58.7 1.15(0.84, 1.58) 1.18(0.86, 1.62)
Regular
<210 g/week No 129 58.9 1.13(0.79, 1.61) 1.17(0.82, 1.67)
Yes 68 66.2 1.55(0.94, 2,57) 1.61(0.97, 2.67)
>210 g/week No 25 56.0 1.02 (0.46, 2.25) 1.01(0.46, 2.25)
Yes 5 20.0 0.21 (0.02, 1.91) 0.22 (0.03, 2.01)

HsCRP: High-sensitivity C - reactive protein; Cl: confidence interval.

Model 1 adjusted for age.

Model 2 additionally adjusted for educational level, occupation, smoking, physical activity,
history of cardiovascular disease.
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Highlights

1. Higher levels of high sensitivity C-reactive protein (HSCRP) were previously found to be

associated with regular alcohol use.

2. Asians have higher prevalence of alcohol sensitivity compared to other populations, but whether

this would modify the association between alcohol use and HSCRPis not clear.

3. In a community-based sample of Chinese males, we found that alcohol sensitivity aggravated

the effect of acohol use on HSCRP.



