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ABSTRACT (250)

Background: The importance of chronic inflammation for agplgenotypes may have been
underestimated in previous studies which use desmgasurement of inflammatory markers. By
assessing inflammatory markers twice over a 5-ggposure period we examine the association
between long-term inflammation and future agingraitgpes in a large British population of
men and women.

Methods: Data were drawn from 3044 middle-aged participdrdm the Whitehall 11

prospective study (28.2% women) with no historgtobke, myocardial infarction or cancer at
baseline (1997-99). Interleukin-6 was assessedsaline and 5 years before. Cause-specific
mortality, chronic disease, and functioning wereeasined from hospital data, register linkage,
and clinical examinations. We used these datadater4 outcomes at the 10-year follow-up in
2007-09: successful aging (free of major chrongedse and with optimal physical, mental, and
cognitive functioning, n=721), incident fatal ormtatal cardiovascular disease (n=321), non-
cardiovascular death (n=147), and normal agingotaktrs, n=1855).

Results After adjustment for potential confounders, havimigh levels (>2 pg/mL) of
interleukin-6 twice over the 5-year exposure perioghrly halved the odds of successful aging
(odds ratio (OR) 0.53, 95% Confidence Interval (€B8-0.74) and increased risk of future
cardiovascular events (OR=1.64, 95% CI 1.15-2.88)reon-cardiovascular death (OR= 2.43,
95% CI: 1.58-3.80).

Interpretation : If confirmed, these results shed new light onithportance of assessing long-
term chronic inflammation by repeat measuremenistefleukin-6 in geriatric clinical practice

to target individuals at risk to develop unhealigyng but also to promote ideal health.



INTRODUCTION

Chronic inflammation has been implicated in theletly of age-related conditions(1),
such as type 2 diabetes(2, 3), cardiovascular sk$ép cognitive impairment(5), and brain
atrophy(6). Chronic inflammation may result frombar a cause of age-related disease processes
(illustrated in Appendix 1). For example, obesitgreases inflammation, and chronic
inflammation, in turn, contributes to the developmef type 2 diabetes, by inducing insulin
resistance(7, 8), and to coronary heart diseaaathierogenesis(9). Thus, raised levels of
inflammation appear to be implicated in varioushpéigical processes leading to manifest
disease in older age.

Of the various markers of systemic inflammationerleukin-6 is particularly relevant to
aging outcomes. There is increasing evidence thatieukin-6 is the pro-inflammatory cytokine
which "drives" downstream inflammatory markers,lsas C-reactive protein and fibrinogen(10,
11). Interleukin-6, in contrast to C-reactive piotand fibrinogen, is also likely to play a causal
role in aging due to its direct effects on braid akeletal muscles(12, 13). In addition,
Mendelian randomisation studies of interleukin-@ atudies of antagonists are consistent with a
causal role for interleukin-6 in relation to coronaeart disease, again in contrast to C-reactive
protein or fibrinogen(14).

However, current understanding of the link betweleronic inflammation and aging
phenotypes is hampered by the methodological Itraita of many existing studies. Importantly,
most studies report an assessment of inflammationepoint in time, precluding a distinction
between the short (acute) and longer-term (chramipgct of the inflammatory process on
disease outcomes(7). We address this issue usomaasurements of interleukin-6, an average

of 5 years apart to examine the association betwermic inflammation and a range of aging



phenotypes, assessed approximately 10 years iaddiarge British population of men and
women. As inflammation characterises a wide rarigethological processes, we considered
several aging phenotypes, including cardiovasalikase (fatal and non-fatal), non-
cardiovascular mortality and successful aging wiegiscbompasses optimal functioning across

different physical, mental, and cognitive domains.



METHODS
Study population

Data are drawn from the Whitehall Il cohort, estti@d in 1985 among 10,308 (67%
men) British civil servants(15All civil servants aged 35-55 years in 20 Londosdzh
departments were invited to participate; 73% agrébd study consists of a nurse-administered
clinical examination approximately every 5 yeai@8388, 199193, 199799, 200204, and
2007-09. The study was approved by the University Callegndon Ethics Committee and all
participants gave a written consent.

To allow follow-up beyond age 60, the present asedyincluded participants aged 49
years and older in 1997-99, baseline for the ctimaalyses. Analyses were restricted to the
3044 participants with no history of stroke, myatak infarction, or cancer at baseline and for
whom complete data on aging phenotypes in AAWTgether with inflammatory markers
assessed at baseline and 5 years before basé®ik-9B) and main baseline covariates were

available. A flow chart depicting participant selen is shown in Figure 1.

Assessment of inflammatory markers

Interleukin-6, a marker of systemic inflammatiorgsameasured using a high-sensitivity
Enzyme-linked immunosorbent assay (R&D SystemspfaxtJnited Kingdom) (16). At both
1991-93 and 1997-99 clinical examinations, bloaddas were collected between 8 am and 1
pm, stored at -80 C and were not thawed or refrolzeimg storage. Stored serum samples from
both phases were analysed in the same laborataiye¥ below the detection limit (0.08 pg/mL

for interleukin-6) were assigned a value equalaid tme detection limit. Coefficients of variation



were 7.5 %. The reliability across follow-ups, as&#l with Spearman’s correlation coefficients,
was 0.46.
C-reactive protein was also measured, using a segisitivity immunonephelometric

assay in a Bn ProSpec nephelometer (Dade BehriipniMKeynes, United Kingdom)(16).

Baseline covariates

Socio-demographic variables consist of sex, ageaa®wkevel measure of socioeconomic status
(low, intermediate or high) based on Civil Servéceployment grade (15). Health behaviors
considered in the analyses were: smoking statue(fiermer/current) and physical activity
(inactive/moderately active/active) assessed bgustionnaire items on frequency and duration
of participation in different activities as detallelsewhere(17). Assessment of health status
consisted of the use of anti-inflammatory mediagtietermined from details provided by
participants regarding their medication use (geneaime, brand name, or both). Possible cases
of acute inflammation and immune activation dueugent iliness were also considered and

defined as having C-reactive protein values >10Lng/

Outcome measures

Four aging phenotypes were considered(17): (1)emstal aging (free of major chronic disease
and with optimal physical, mental, and cognitivadtioning); (2) non-fatal (clinically verified
coronary heart diseases including myocardial inif@nadefinite angina and self-reported stroke)
or fatal cardiovascular disease event at follow{@pnon-cardiovascular mortality. Those who
did not belong to any of these categories weregcgiteed as (4) normal aging group. These

health outcomes were ascertained using data friotho2v-up screenings (2002-04; 2007-09)



plus records from national health registers. Furithf@rmation on the categorization of aging

phenotypes is provided in the Appendix 2.

Statistical Analysis
In these analyses the distributions of interleukipeth 5-y before baseline and at baseline
(1997-99) were divided into three categories(18) (<1.0pg/mL, N=756), intermediate (1.1-
2.0pg/mL, N=1456) and high (>2.0pg/mL, N=832he number of times (0, 1 or 2) the
participant had a high level of interleukin-6 (>32gdmL) over the 5-year exposure period was
the measure used to assess chronic inflammatian(18)

Logistic regression models were used to assesasguEiation of baseline interleukin-6
levels and over the 5-year exposure (measuredd&eydbaseline and at baselimé)h each
aging outcome coded as a dichotomous variableessfd aging (versus normal aging
phenotype, cardiovascular events and non-cardialarsdeath combined), cardiovascular
disease events (versus successful and normal pgarptypes combined) and non-
cardiovascular death (versus successful and nagnad) phenotypes combined). Analyses were
first adjusted for sex and age, and further adguiie socio-economic status, health behaviors,
acute inflammation and use of anti-inflammatoryg$urhese analyses were repeated using C-
reactive protein levels as the marker of inflamoratiFurther logistic regression models were
performed specifically to examine the associatietwieen levels of interleukin-6 and each
component of successful aging (good cardiovascrdapiratory, musculoskeletal, cognitive and
mental well-being functioning and absence of diebetancer and disabilityJhis analysis was
restricted to participants in the phenotype categarormal or successful aging. As reported in

the Appendix 3, we ran several sensitivity analyeesxamine potential competing risk bias and



the effect of sample selection and missing dattherassociations and also tested the extent to
which assessing the level of IL-6 at two time psirds compared to using a single measurement
- provide a stronger predictor of future aging pitgpes(19, 20).

All analyses were conducted using the Statisticalpses Software versi@n(Statistical

Analyses Software Institute, Cary, North Carolid&A).



RESULTS

Of the 3044 participants included in the presealyses, 23.7% (n=72)et the criteria
for successful aging at the last follow-up, 10.6¢r#4321)had cardiovascular disease events (42
fatal and 279 non-fatal) and 4.8% (n=14®d from non-cardiovascular causes. The remaining
60.9 % (n=1855jormed the normal aging phenotype group. Charastiesi of participants were
compared across these 4 aging phenotypes andsmebael in Table 1. Compared to the normal
aging group, participants in the successful agirogig were more likely to have low interleukin-
6 levels at baseline, while those who developeardiavascular disease event or died from non-
cardiovascular causes were more likely to have imtgrleukin-6 levels.

Interleukin-6 levels at baseline and over the S-ge@osure period (measured 5-y before
baseline and at baseline) were significantly asgediwith future aging phenotypes in sex and
aged adjusted analyses (Table 2). After furtheusddjent for potential confounders (Figure 2),
participants with high interleukin-6 at baselina@ lalf the odds of achieving successful aging at
10-year follow-up (odds ratio ((OR))=0.45, 95 % fidence interval (Cl): 0.35-0.5@nd
showed respectively, a 1.76- and 2.64-fold odd$eokloping cardiovascular disease (non-
fatal/fatal, 95% CI: 1.21-2.59r dying from non-cardiovascular causes (95% G3#4.55)
over the 10-year follow-up. Participants with athigterleukin-6 level on 0, 1, and 2 occasions
over the 5-year exposure period had an OR of Xdiérénce), 0.66 (95% (0.53-0.82) and
0.53 (95% CI10.38-0.74) for successful aging,{p<0.001) (Figure 2). Figure 2 also shows that
having high interleukin-6 levels twice over the &y exposure period was associated with an
increased odds of developing cardiovascular disgaRe1.64, 95 % CI: 1.15-2.33;4+0.002)

and dying from non-cardiovascular causes (OR=283 ClI: 1.56-3.80pyen<0.001). When
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interleukin-6 was replaced by C-reactive proteimilar significant associations with aging
phenotypes were also observed (Appendix 4).

Further analyses examined which specific successfinlj component characterized the
inflammation-successful aging phenotype relatiomshhe results, presented in Table 3, show
that high interleukin-6 levels at baselwere associated with lower odds of good cardiovascu
respiratory and musculoskeletal functioning, anddymental well-beings well as lower odds
of remaining free of diabetes and disability. Wir#tammation was assessed over the 5-year
exposure period trends were observed and havirgihigrleukin-6 twice over the 5-year
exposure was associated with reduced odds of absénltabetes, good respiratory functioning

and good musculoskeletal functioniogmponents of successful aging

Sensitivity analyses

Repeating analyses using multinomial regressi@x&mmine potential competing risk
bias led to findings similar to those in the mamalgsis, suggesting that competing risk bias was
unlikely (Appendix 5). In further sensitive analgg@e results did not materially change after
excluding (1) obese participants (defined by a bmegs index30kg/nf); (2) those on anti-
inflammatory medications and (3) participants vétlute inflammation (C-reactive protein >10
mg/L) (Appendix 6). The OR for inflammation and regrdiovascular mortality among the
5353 participants with complete data on inflammatod cause of death and the 3044
participants included in the main analyses were kaligely similar. Furthermore, in analysis
using multiple imputation to deal with missing datainflammation and covariates, comparable
associations to those reported in the main analyses obtained. Finally, the net reclassification

improvement statistics showed that information fitwvo measurements of inflammation

11



improved the risk prediction for successful agiyg2B.6%, for cardiovascular events by 15.4%

and for non-cardiovascular mortality by 22.1% (Apgi 7).
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INTERPRETATION
Main findings

We showed that chronic exposure to high levelsitarieukin-6 halved the odds of
successful aging ten years later and wsa assoaidtieéhcreased odds of future cardiovascular
disease and non-cardiovascular mortality in a despense fashion. These associations were
found to be independent of socio-economic factoes)th behaviours (smoking, physical
activity), and conditions such as obesity as welihee use of anti-inflammatory drugs and acute

inflammation.

Comparison with other studies and explanation

Most previous studies have investigated the impagtflammation on cardiovascular
and mortality outcomes based on inflammation messat only one point in time(4). A recent
collaborative meta-analysis suggested that proldmgyereases in interleukin-6 levels were
associated with risk of coronary heart disease(hGhat report the long-term average impact of
interleukin-6 was estimated from a single meastiteeinflammatory marker using a
“regression dilution ratio” method. Our study ushegpeated measures of interleukin-6
confirmed this finding. Three studies have repodedn association between change in
interleukin-6 levels and age-related health outcriievo studies, carried out on 860(21) and
736(22) older adults, showed that short-term (3Jyaad long-term (9-year) increases in
interleukin-6 were associated with an increasee@&-yisk of overall mortality. A further study
based on the Cardiovascular Health All Stars S{ad$40)(23) showed that the 9-year increase
in interleukin-6 was also associated with an inseelarisk of cardiovascular disease. Our results

on the associations between inflammation, cardimyas events and mortality are concordant

13



with those reported in the literature. However, msaults also show that measuring chronic
inflammation using two repeated measures may legtartpredictor of future cardiovascular
disease and non-cardiovascular mortality, than oregsinflammation only once.

We found that chronic inflammation characterizechigh levels of interleukin-6 (>2
pg/mL) twice over the 5-year exposure period nelaalyed the odds of successful aging after
10-years of follow-up compared to maintaining l@wdls of interleukin-6 (<1pg/mL twice over
the exposure period). Our study indicates that mgrleukin-6 levels at baselingere inversely
associated with most of the components that chenmiaetsuccessful aging; good cardiovascular,
respiratory, and musculoskeletal functioning, gowehtal well-being and the absence of
diabetes and disability. Exceptions were componeidsed to good cognitive function and
cancer. Regarding cognition, a more robust assoniatith inflammation was expected
according to available epidemiological literaturleieth provides support for an inflammation-
cognitive decline relationship(5). In contrast, ten-significant inflammation-cancer
association reported in our study is in accordamitie the results of the British Women’s Heart
and Health Study(24) which showed that in a cobb#,286 women aged 60 to 79 years,
elevated interleukin-6 concentrations were simyladsociated with an increased risk of death in
elderly women with and without cancer, suggestivad these inflammatory markers were likely
to be indicators of non-cancer comorbidities rathan related to the malignancy itself(24).
Furthermore, our results also indicate that lovelswf inflammation may facilitate successful
aging by lower likelihood of impaired respiratonydamusculoskeletal functioning and by

preventing diabetes onset.

Limitations

14



This study has some important limitations. Firstpar study was comprised exclusively of
middle-aged London-based civil servants at basdiingings may have limited generalisability
to the total British population(15). Second, anadys/ere carried out on participants with
complete data on aging outcomes and inflammatonkens constituting only 53 % of the 5706
participants at baseline (Figure 1). However, campia results observed in the supplementary
analyses - one including all participants for whmortality records were available and the other
using multiple imputation methods to deal with nmgsdata - suggest that a major bias due to
sample selection is an unlikely explanation for msults. Third, we used two measurements of
interleukin-6 over the exposure period (5-y befoaseline and at baseline assess long-term
inflammation. Although we showed that the predeetability of the aging phenotype is
significantly better when inflammation is assesagti measures repeated at two time points
rather than one, having a high interleukin-6 leatahe beginning and end of a 5-year exposure
period should not necessarily be regarded as acaitod of chronic inflammation as repeated
short-term inflammatory responses are also posdtbially common to other observational
studies and despite adjustment for socio-demogeagid health behaviour factors, we cannot
exclude the possibility that the inflammatory-agptenotype relationships observed may be

partly explained by residual confounding.

Conclusion and implications for practice and futureresearch

Despite these limitations, by analysing aging plygmes based on validated clinic-based
measures and medical records, in a large sampteawdng follow-up, we were able to show
that chronic inflammation, as ascertained by repesasurements, appears to be related to a

range of unhealthy aging phenotypes and may fatlguccessful aging mostly by lower
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likelihood of impaired respiratory and musculoskaléunctioning and by preventing diabetes
onset. If confirmed, these results shed new lighthe importance of assessing long-term
chronic inflammation in geriatric clinical practite target individuals at risk to develop

unhealthy aging but also to promote ideal healtimlaypaging long-term chronic inflammation.
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FIGURE LEGENDS
Figure 1: Flow chart mapping the selection of the 3044 Whatkll participants

included in the present analyses.
* To allow follow-up beyond age 60 for survivingrgiaipants

Figure 2: Multivariable-adjusted* association between interleukin-6 levels at
baseline and over the 5-year exposure period andlssequent aging phenotypes
over the 10-year follow-up.

A Interleukin-6 levels at baseling*
Caption: OR 95 % CI

B No. of times interleukin-6 was high over the 5-gxposure periodt
Caption: OR 95 % CI

Footnotes

*Results from logistic regression adjusted for sege, socio-economic status, smoking
status, physical activity, acute inflammation asé of anti-inflammatory drugs
Analyses assessed the associations of inflammaiibn

(1) Successful aging (non-cases: normal aging gipapcardiovascular disease events
and non-cardiovascular death combined), total n4304

(2) Cardiovascular disease events (non-cases: ssfotand normal aging phenotypes),
total n=2897,

(3) Non-cardiovascular death (nhon-cases: succeastiihormal aging phenotypes), total
n=2723.

**Distribution of Interleukin-6 at baseline was died into three categories: low
(1.0pg/mL), intermediate (1.1-2.0pg/mL) and high.Qggy/mL).

T Interleukin-6 was measured twice (5 years bdbaseline and at baseline). A value of
“2” indicates both measurements were high, a vafii@” that either measurement was
high and a value of “0” indicates that none of thesasurements was high.
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Table 1: Characteristics of participants at baseline (199yaccording to aging

phenotype at the 10-year follow-up

Study group by outcome; no. (%) or mean + SD at badine

Non
Successful  Normal CvD p-
Al CVD
Aging Aging Events value*
Death
721 (23.7 1855(60.¢ 321(10.6 147 (4.8
Age, y, mean (SL 56.1+5.C 56.€+5.1 59.6+5.z 59.5+5.Z  0.00]
Sex, wome 818 (28.9 180 (25.0 533(28.7 59(18.4 46 (31.3 0.00¢
Socic-economic statt
Low gradk 371 (12.2 41 (5.7 266 (143 38(11.8 26 (17.7 <0.0(1
Intermediate grac 1275 (41.8 269 (37.3 807 (43.3 140 (43.6 59(40.1
High grad: 1398 (45.9 411 (57.0 782 (42.2 143 (44.6 62 (42.2
Smoking Statt
Neve| 1580 (51.9 409 (56.7 957 (51.6 152 (47.3 62 (42.2 <0.00]
Forme 1213(39.9 276 (38.3 739(39.8 139 (43.3 59 (40.1
Curren 251 (8.2 36 (5.0 159 (8.6 30(9.3 26(17.7
Physical activit
Inactive 852 (28.0 167 (23.2 547(295 88(27.4 50(34.0 0.00i
Moderately activ 519 (17.0 122 (16.9 322(17.4 47 (146) 28(19.1
Active 1673 (55.0 432 (59.9 986 (53.1 186 (57.9 69 (46.9
Anti-inflammatory drug 295 (9.7 37 (5.1 193 (104 41 (12.8 24 (16.3 <0.001:
Acute inflammatio 86 (2.8 9(1.2 60 (3.2 13 (4.0 4 (2.7 0.0z
361 (11.9 46 (€4) 249 (13.4 40(12.4 26 (17.7 <0.00]

Obesity**
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Use of lipid lowering drugs** 75 (2.5 15 (2.1 46 (2.5 11 (3.4 321 0.4
Interleukir-6 levels at baselin
Low (<1.0pg/mL) 756 (24.8) 257 (35.6) 431(23.2) 49(15.3) 19 (12.9<0.001
Inter (1.1-2.0pg/mL) 1456 (47.8) 344 (47.7) 896 (48.3) 158 (59.258 (39.5)
High (>2.0pg/mL) 832 (27.4)  120(16.6) 528(28.5) 114 (35.5)70 (47.6)
No. of times interleukin-6 was high over the 5-pesure periodt
0 1867 (61.3 526 (72.9 1110 (59.8 164 (51.1 67 (45.6) <0.00]
1 791 (260  145(20.1 507 (27.3 98(30.5 41 (27.9
2 386 (12.7 50 (6.9 238 (12.8 59(18.4 39(26.5

* To compare the characteristics among the 4 outcgraup, the Chi-square test were
used for categorical variables and the Studerdttvtere used for age variable.

**373 participants had missing value for body mesex and 10 participants had
missing value for use of lipids lowering drugs.

T Interleukin-6 was measured twice (5 years bdbaseline and at baseline). A value of
“2” indicates both measurements were high, a vafii@” that either measurement was
high and a value of “0” indicates that none of thegeasurements was high.
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Table 2 Sex and age adjusted associations between unterté levels assessed at baseline and over tleabexposure period and
aging phenotypes at 10-year follow-up*

Successful aging, n=721 Fatal or Non Fatal Non-cardiovascular death, n=147

cardiovascular disease event,

n=321

Ncases OR 95 %Cl Ncases OR 95%ClI P Ncases OR 95 %ClI p
Interleukin-6 levels at baseline
Low (<1.0pg/mL) 257 1 Ref 49 1 Ref 19 1 Ref
Intermediate (1.1-2.0pg/mL) 344 0.64 0.53;0.78 158 1.47 1.04;2.06 58 1.39 0.81;2.36
High (>2.0pg/mL) 120 0.36 0.28;0.46 114 1.97 1.37;2.82 70 3.06 1.80;5.18
No. of times interleukin-6 was high over the 5-y gposure period**
0 526 1 Ref 164 1 Ref 67 1 Ref
1 145 0.58 0.47;0.72 98 1.47 1.12;1.93 41 148 0.99;2.21
2 50 0.42 0.31;0.58 59 1.54 1.30;2.35 39 275 1.80;4.20

*Logistic regression analyses adjusted for agesaxdassessed associations of inflammation with:
(1) successful aging (non-cases: normal aging ghpapcardiovascular events and non-cardiovascdath combined), total n=3044
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(2) fatal or non-fatal cardiovascular disease evémbn-cases: successful and normal aging pherotgebined), total n=2897. The 147

participants with a non-cardiovascular death wetueled from this analysis.
(3) non-cardiovascular disease deaths (non-casessaful and normal aging phenotypes combined), ne2723. The 321 participants

with cardiovascular disease events were excluded this analysis.

**Interleukin-6 was measured twice (5 years befosseline and at baseline). A value of “2” indicdieth measurements were high, a
value of “1” that either measurement was high andlae of “0” indicates that none of these measer@siwas high.
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Table 3 Associations between interleukin-6 levels asskas®aseline and over the 5-year exposure pendadt@amponents of successful
aging at 10-year follow-up in 2576 participants*.

Components of successful aging; adjusted OR (9586 CI

Good Absence of Good respiratory Good Good cognitive Good mental Absence of Absence of
cardiovascular diabetes functioning musculoskeletal functioning well being cancer disability
functioning functioning

Interleukin-6 levels at baseling
Low 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 1.00 f Re 1.00 Ref 1.00 Ref 1.00 Ref

Int. 0.93 0.73;1.19 0.52 0.37;0.75 0.80 0.60;1.07 0.77 0.59;1.00 1.03 0.79;1.36 0.71 0.49;1.04 .620 0.44;0.89 0.71 0.53;0.96
High 0.74 0.56;0.98 0.35 0.24;,0.51 0.53 0.39;,0.72 0.62 0.45;0.83 0.93 0.68;1.28 0.56 0.37;0.86 .790 0.52;1.20 0.62 0.44;0.86

P 0.04 <0.001 <0.001 0.001 0.7 0.01 0.3 <0.001
trend

No. of times interleukin-6 was high over the -y exposure perioct

0 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref  1.00 Ref 1.00 Ref 1.00 Ref
1 0.72 0.58;0.90 0.66 0.51;0.87 0.71 0.55;0.92 .860 0.68;1.09 0.79 0.62;1.01 0.80 0.58;1.11 1.1%83;1.59 0.89 0.69;1.15
2 0.76  0.55;1.06 0.44 0.31,0.62 0.41 0.30;,0.58 .670 0.49;0.93 0.79 0.56;1.12 0.71 0.46;1.09 0.8254;1.23 0.80 0.57;1.13
P 0.01 <0.001 <0.001 0.02 0.06 0.07 0.7 <0.001

trend

*Participants who developed a fatal and non-fasatliovascular disease event and those who dieddroon-cardiovascular cause (n=468) were
excluded from these analyses.
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**Qdds ratios from logistic regression are adjudi@dsex, age, socio-economic status, smoking statwysical activity, acute inflammation and use of
anti-inflammatory drugs.

tDistribution of Interleukin-6 at baseline was died into three categories: lowl(Opg/mL), intermediate (1.1-2.0pg/mL) and high.Qg/mL).
T Interleukin-6 was measured twice (5 years bdbaseline and at baseline). A value of “2” indicdieth measurements were high, a value of “1” that
either measurement was high and a value of “O’ceugis that none of these measurements was high
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