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Abstract :

Context: Low adiponectin concentrations are associated with the presence of an adverse cardiovascular
disease (CVD) risk profile.

Objective: We studied the predictive value of adiponectin levels for all-cause and CVD mortality and CVD
morbidity.

Design, Setting and Participants: Population-based cohort study in Hoorn, The Netherlands, which started
in 1989 and included 2484 participants, aged 50-75 years.

Main outcome measure: Hazard ratios (HR) with 95% confidence interval (CI) per SD change in log-
adiponectin for all-cause and CVD mortality and CVD morbidity.

Results: Adiponectin was determined for 1077 men and 1248 women. Higher adiponectin reduced the risk
of non-fatal CVD in women [HR with 95% CI 0.72 (0.61-0.90) in women and 0.92 (0.79-1.06) in men], but
not the risk of all-cause or CVD mortality. In contrast, after adjustment for cardiovascular risk factors, higher
adiponectin was a significant predictor of all-cause and CVD mortality [HR for CVD mortality 1.45 (1.10-
1.92) in women and 1.30 (1.04-1.63) in men]. Higher adiponectin was associated with increased risk of CVD
mortality in people with prevalent CVD [HR 1.27 (0.98-1.63), and with reduced risk in people without [HR
0.90 (0.73-1.11)]. After adjustment for cardiovascular risk factors, the HRs for CVD mortality were 1.60
(1.14-2.23) for patients with and 1.38 (1.06-1.80) for patients without prevalent CVD.

Conclusions: High levels of adiponectin predict mortality, in particular in patients with prevalent CVD. We
hypothesize that adiponectin protects against metabolic and vascular diseases, but in patients already
afflicted with CVD adiponectin is compensatory upregulated and therefore indicates a high mortality risk.



Dekker et al Adiponectin and mortality 3

Introduction

Adiponectin is an adipocytokine, which is mainly
produced by the adipose tissue (1). Though it is
the most abundantly produced protein of the fat-
cell, plasma levels are reduced in obese patients
(1). There is growing evidence that reduced
adiponectin concentrations indicate an increased
cardiovascular risk because hypoadiponectinemia
is associated with the components of the
metabolic syndrome, in particular with insulin
resistance, elevated triglycerides and low HDL
(1,2). Apart from this, adiponectin posses anti-
inflammatory properties and exerts direct anti-
atherosclerotic and cardioprotective effects (2).
Clinical studies have shown that low adiponectin
concentrations are associated with endothelial
dysfunction, increased carotid intima-media
thickness and coronary artery disease (CAD) (2-
4). High adiponectin concentrations are
independent of other cardiovascular risk factors
associated with a lower prevalence of acute
coronary syndromes (ACS) (4). Hence, it was
suggested that low adiponectin concentrations are
a cardiovascular risk factor and that therapeutic
strategies that enhance the secretion or action of
this adipocytokine might reduce the incidence of
cardiovascular diseases (CVD) (1,2).

However, several recently published studies on
the prospective association between adiponectin
and CVD events/mortality showed inconsistent
results. Five studies reported that adiponectin was
not independently associated with future CVD (5-
9). Low adiponectin concentrations turned out as a
risk factor for future CVD in some studies (10-
16), whereas others showed that high adiponectin
levels were associated with an increased risk of
CVD and/or mortality (17-23). The underlying
mechanisms for these contradictory results are
still unclear but may be due to differences in the
study populations. Towards this it was speculated
that low adiponectin predicts cardiovascular
events in low-risk populations for CVD, whereas
in high-risk populations a counterregulatory
increase of adiponectin occurs that is responsible
for the elevated cardiovascular risk associated
with high adiponectin levels (24,25). To test this
hypothesis we studied the association of
adiponectin with 15-year all-cause and CVD
mortality and 10-year non-fatal CVD in the Hoorn
Study, a large population based

study, distinguishing subjects with and without
history of CVD.

Methods

Study Population

The Hoorn Study is a Dutch cohort study of
diabetes and diabetes complications in the general
population, which started in 1989. The cohort and
the baseline measurements have been described in
detail previously (26). Briefly, a random selection
of 3553 men and women of 50 to 75 years old was
taken from the population register. A total of 2540
(71.5%) agreed to participate, and after exclusion
of 56 non-Caucasian participants, the Hoorn
Study population consisted of 2484 men and
women. For the present study we excluded 159
subjects with missing adiponectin data, leaving
1077 men and 1248 women for the analyses. This
number of study probands was not determined by
power calculations for specific hypotheses. All
participants gave their written informed consent.
The study was approved by the Ethics Committee
of the VU University Medical Center.

Baseline Examination and Measurements

At the baseline medical examination a blood
sample was taken from all participants after
overnight fasting. Adiponectin was determined in
2004 in spare baseline plasma samples that had
been stored at —80 degrees and had never been
thawed before. Adiponectin was determined with
a latex turbidometric immunoassay. The inter-
and intra-assay coefficients of variation were less
than 2.0 % and less than 3.1 %, respectively. A
standard 75-g oral glucose tolerance test was
performed in all subjects, except those using
glucose-lowering medication. Plasma glucose was
determined with a glucose dehydrogenase method
(Merck, Darmstadt, Germany). Diabetes and
impaired glucose metabolism were defined
according to WHO criteria of 1999 (27). Fasting
insulin was determined with an insulin-specific
double-antibody radio-immuno-assay (antibody:
Linco SP21, St Louis, Mo, USA). Fasting
triglycerides, total and HDL-cholesterol were
determined by enzymatic techniques (Boehringer-
Mannheim, Mannheim, Germany). Serum alanine
aminotransferase (ALT) enzyme activity was
measured according to the method of the
International Federation of Clinical Chemistry
from 1985, and expressed as U/L. Serum
creatinine level was determined in pmol/l, and
renal function (glomerular filtration rate) was
estimated by the Cockcroft-Gault formula in
ml/min per 1.73 m*.
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Waist and hip circumference, weight and height
were measured. Body mass index (BMI) was
calculated as the ratio of weight and height
squared. Blood pressure was measured twice on
the right arm with a random-zero
sphygmomanometer (Hawksley-Gelman Ltd,
Lancing, UK), and the mean was used for
computations. Information about use of
medication, including antihypertensive
medication, smoking status (non-smokers, ex-
smokers and current smokers), and history of
cardiovascular disease at baseline (assessed by
Rose Questionnaire) were determined by self-
administered questionnaire. Cigarette-years were
calculated as the product of years smoked and
mean number of cigarettes per day.

Follow-up of Morbidity and Mortality

The cohort is being followed with respect to
morbidity and mortality. Vital status is obtained
from the population register of the city of Hoorn.
Causes of death were coded by reviewing death
certificates and non fatal CVD events were
classified by using medical records of general
practitioners and the local hospital. Causes of
death were coded according to the International
Classification of Diseases, Injuries and Causes of
Death, ninth revision (ICD-9).

CVD mortality was defined with ICD codes 390-
459 (Diseases of the circulatory system) or 798
(sudden death, cause unknown), because sudden
death in general is of CVD origin. Vital status
until January 2004 was known for all subjects.
Cause of death could not be obtained for 35 men
and 28 women.

Data on non-fatal outcomes was complete until
2000, for 845 men and 909 women who gave
permission to access their hospital files and/or
contact their general practitioners. Non-fatal CVD
was defined as documented angina pectoris (chest
pain followed by coronary artery bypass surgery
or angioplasty, or in the presence of > 50 %
stenosis or electrocardiographic changes or
positive exercise test), myocardial infarction (in
the presence of at least 2 of the following: typical
pain, elevated enzymes and/or ECG changes),
congestive heart failure (in the presence of at least
2 of the following: shortness of breath,
cardiomegaly, dilated neck veins or 1 of the
former in the presence of oedema or tachycardia),
stroke or transient ischemic attack (sudden onset
of symptoms, neurological symptoms or change
of consciousness), peripheral disease (by
procedure or typical pain accompanied by stenosis

or ankle arm blood pressure ratio < 0.90 or
positive vascular stress test).

Statistical Analyses

Population characteristics were compared between
sex-specific quartiles of baseline plasma
adiponectin levels. Analyses were performed
separately for men and women because of the
different fat distribution in women and because
women have higher levels of adiponectin than
men. For proportions, trends over the quartiles
were tested with Chi-square test with P for linear-
by-linear test. For continuous variables the
Pearson and age-adjusted partial correlations with
the log of adiponectin were determined. Survival
curves of 15-year all-cause mortality and CVD
mortality and 10-year non-fatal CVD in quartiles
of adiponectin were plotted. Age-adjusted hazard
ratios (HR) for all-cause mortality, CVD mortality
and non-fatal CVD for the 2™- 4" quartile relative
to the lowest quartile of adiponectin were
estimated with Cox proportional hazards analyses.
We first adjusted for all possible mediating or
confounding variables one by one, and then
combined all these variables into one model. To
study the possible modifying effect of the
presence of diabetes or prevalent CVD, stratified
analyses were performed. A P-value below 0.05
was considered statistically significant. Statistical
analyses were performed with SAS for windows,
version 8.0 (SAS Institute Inc., Cary, NC, USA)
and with SPSS, version 15.0 (SPSS Inc., Chicago,
IL, USA).

Results

Mean adiponectin was higher in women than in
men, and was increasing with age and lower
glomerular filtration rate in both genders (Table
1). High adiponectin was strongly associated with
a more favorable cardiovascular disease risk
profile, with lower weight, smaller waist, higher
HDL cholesterol and lower triglycerides, lower
insulin and glucose levels, and lower ALT.
Associations were not significant for total
cholesterol. In women there was a trend of lesser
smoking and higher participation in sports
activities with higher levels of adiponectin, in men
the reverse was observed for smoking and there
was no significant association with sports
activities. Adiponectin was not associated with
prevalent CVD at baseline. The baseline
characteristics according to adiponectin quartiles
for study participants with and without prevalent
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CVD are shown in the supplemental Table A and
B.

Until January 2004, after 15 year of follow-up,
286 men and 219 women had died, among whom
121 men and 83 women due to CVD. Until
January 2000, after 10 year of follow-up, 195 men
and 128 women had a non-fatal CVD event. As
shown in Figure 1, all-cause mortality was highest
in both men and women with the highest
adiponectin levels. The higher risk of mortality
could not be attributed to any particular causes,
and the association was also observed for cancer
mortality, and non-cancer non-CVD mortality
(data not shown).

As shown in Table 2, adjustment for age did not
explain the positive association between
adiponectin and all-cause mortality in men. In
women, but not in men, there was a U-shaped
association with all-cause and CVD mortality, and
a significant negative association with non-fatal
CVD was observed in women and a non
significant trend in men (Table 2). Adjustment for
possible mediating or confounding variables
resulted in a strong and statistically significant
increased risk of CVD mortality with higher
adiponectin level for both men and women (Table
3). The same pattern was observed for all-cause
mortality and for non-fatal CVD (data not shown).
When we stratified for the presence of type 2
diabetes, no differences were observed in the
relationships for all-cause and CVD mortality, nor
for non-fatal CVD (data not shown). For all-cause
and CVD mortality analyses of the entire study
population we observed P-values for interaction
terms of prevalent CVD with dummy variables of
adiponectin quartiles all less than 0.15. We
therefore performed subgroup analyses and found
that high adiponectin was associated with
increased mortality risk in both sexes with
prevalent CVD at baseline (Table 4). In women
without prevalent CVD, the mortality risk was
reduced in higher adiponectin quartiles, and in
men there was a U-shaped association with
reduced risk in the second and increased risk in
the third and fourth adiponectin quartile (Table 4).
After adjustments for cardiovascular risk factors
(according to the fully adjusted model in Table 3)
the HR (with 95% confidence interval) for
cardiovascular mortality including both sexes was
1.38 (1.06-1.80) for patients without and 1.60
(1.14-2.23) for patients with CVD per SD change
in log adiponectin. Accordingly, the HR for all-
cause mortality was 1.33 (1.15-1.55) for patients
without and 1.69 (1.33-2.16) for patients with

prevalent CVD, with similar results for sex-
stratified analyses (data not shown).

The results for the subgroup with available data
for non-fatal CVD events were similar to those
from the entire study population. In this
subgroup,the age-adjusted HRs for all-cause
mortality were 0.98 (0.79-1.23) for women and
1.17 (0.92-1.49) for men with no history of CVD
at baseline, and 1.35 (0.98-1.86) for women and
1.16 (0.86-1.57) for men with prevalent CVD, and
the age- adjusted HRs for CVD mortality were
0.81 (0.58-1.13) for women and 0.93 (0.64-1.34)
for men without CVD and 1.26 (0.80-1.99) for
women and 1.10 (0.75-1.62) for men with
prevalent CVD. For non-fatal events the age-
adjusted HRs per SD change in log adiponectin
were 0.74 (0.59-0.93) for women and 0.91 (0.73-
1.14) for men without CVD at baseline, and 0.73
(0.54-0.99) in women and 0.86 (0.65-1.14) in men
with prevalent CVD. Baseline characteristics for
the subgroup with available data for non fatal
CVD events were approximately identical to those
of the entire study population (data not shown).

Discussion

High adiponectin was associated with a higher age
and a beneficial CVD risk profile at baseline in
the general Dutch population. Risk of non-fatal
CVD was significantly reduced in women with
higher adiponectin, and there was a non
significant trend for such an association in men. In
contrast, high adiponectin was not associated with
lower CVD mortality and all-cause mortality but
after adjustment for cardiovascular risk factors,
high adiponectin was significantly associated with
increased all-cause and cardiovascular mortality.
This association of high adiponectin and increased
mortality risk was more pronounced in patients
with prevalent CVD than in those without.
Adiponectin is considered to protect against CVD,
mediated by direct effects on the cardiovascular
system and by its association with a favorable
cardiovascular risk profile (2). Adiponectin
inhibits pro-atherogenic processes in endothelial
cells, suppresses macrophage to foam cell
formation and exerts anti-inflammatory effects for
instance through inhibition of NF-kB (2).
Stimulation of AMP-activated kinase (AMPK) by
adiponectin reduces insulin resistance and recent
data from the Hoorn Study show that high
adiponectin levels are associated with a reduced
risk of impaired glucose tolerance and type 2
diabetes (1,28). Furthermore, several cross-
sectional and genetic studies support the notion
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that low adiponectin levels are associated with all
components of the metabolic syndrome and serve
as a risk factor for CAD (1,2).

However, several recent studies on the
prospective association between adiponectin and
CVD events/mortality showed inconsistent results
(5-23). Unexpectedly, several of these studies, in
particular those including patients already
afflicted with or at high risk for CVD, found that
high adiponectin was associated with an increased
risk of mortality (17,18,20-23). As an explanation
for these results, it was hypothesized that in CVD
a counterregulatory increase of adiponectin occurs
that represents a defence mechanism of the body
against the cardiovascular alterations and the pro-
inflammatory state associated with CVD (24,25).
This is in line with our results because we show
that high adiponectin is significantly associated
with an increased mortality risk in particular in
patients with prevalent CVD. These findings fit
well to observations that adiponectin exerts
protective functions in early atherosclerosis by
reducing a proatherogenic endothelial activation,
but in patients with vascular diseases adiponectin
was positively correlated with serum
concentrations of markers of endothelial
activation/injury like CD146 or VCAM-1,
suggesting a possible upregulation of adiponectin
in response to endothelial damage (2,29,30). It
was also implicated that inflammation,
lipotoxicity and oxidative stress increased
adiponectin expression, whereas adiponectin
counteracts these pro-atherogenic influences by its
anti-inflammatory and anti-antixodiative
properties (1,2,31-33). Furthermore, it was shown
that adiponectin increases in patients with
myocardial dysfunction although adiponectin is
suggested to protect against heart failure because
it attenuates cardiac hypertrophy (2,18,22,23). All
these data suggest that adiponectin protects
against CVD, but it may be compensatory
upregulated in response to cardiovascular damage,
or due to the wasting process in heart failure with
elevation of adiponectin as a consequence of
weight loss (22). Weight loss and malnutrition,
both associated with high adiponectin, predict
mortality in patients with CVD and could
therefore partially account for the relationship
between high adiponectin and mortality (1,34,35).
Our results of an association between adiponectin
and mortality in patients with CVD fit well to the
concept of “reverse epidemiology”, a term that is
used to describe the inverse association between
traditional cardiovascular risk factors (e.g. BMI)
and mortality in patients with heart and renal

failure (34,35). In the present study, however,
adjustment for BMI did not explain the
associations between adiponectin and mortality.
Alternatively, “adiponectin resistance”, possibly
due to downregulation of adiponectin receptors as
reported in obesity and insulin resistance, could
also trigger a counterregulatory increase of
adiponectin in high risk patients with prevalent
CVD (1).

It should also be noted that adiponectin serum
concentrations are inversely correlated with GFR
and are raised in patients with albuminuria
(18,21,29,30). Underlying mechanisms for the
elevation of adiponectin in chronic kidney disease
remain unclear but may at least in part be due to
reduced renal clearance (36). However, GFR in
the present study could not explain the association
between high adiponectin and high mortality risk.
Apart from this, adiponectin correlates with age
and might therefore also be compensatory up-
regulated in the aging process of the body.
Finally, it cannot be excluded that adiponectin
also exerts harmful effects that contribute to the
increased mortality risk associated with high
adiponectin. Towards this it could be speculated
that beneficial effects of adiponectin might
become deleterious in advanced disease stages of
CVD, in particular when the compensatory
increase of adiponectin is overwhelming. In this
context, the ability of adiponectin to decrease
body weight, mediated by increases in energy
expenditure and by central effects in the brain,
might be harmful in advanced stages of CVD,
when a decline in body weight is associated with
an adverse cardiovascular outcome (1,34,35,37).
Considering that adiponectin-mimetic therapies
have been suggested to be introduced in the
treatment of metabolic and CVD (1,2), it will be
important to elucidate the underlying mechanisms
for the association between adiponectin and
mortality, and to carefully monitor therapeutic
interventions that aim to enhance the secretion or
action of adiponectin.

Apart from low concentrations of a globular form
that is cleaved from the full-length protein,
adiponectin forms multimers that circulate in
plasma in a low-, middle-, and high-molecular
weight form (1,2). These isoforms have different
binding affinities to the adiponectin receptors
(AdipoR1 and AdipoR2) and may therefore exert
different bioactivities (1,2). Recent data indicate
that the high-molecular weight from is the most
active and clinically relevant form, at least for the
metabolic and vascular-protective effects of
adiponectin (1,2,38,39). However, it was shown
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that globular adiponectin may contribute to
myocardial hypertrophy suggesting that not all
isoforms of adiponectin protect against CVD (40).
A limitation of the present study may be that the
different isoforms of adiponectin were not
determined because at the time of our
measurements the recently developed ELISA
systems were not available (39). Furthermore,
information on non-fatal CVD was available for a
subpopulation, and for a shorter follow-up period.
To exclude the possibility that the differences in
population size and follow-up duration explain the
differences in the associations between
adiponectin and non-fatal CVD and mortality, we
also studied 10-year all-cause and CVD mortality
in the same sub-cohort. The associations did not
differ from those observed in the total cohort, and
for a longer follow-up duration.

During the revision process of our manuscript,
other data from older men were published that
confirm a positive association between
adiponectin and mortality, with the most
significant results for patients with heart failure
41).

In conclusion, high plasma adiponectin level is
associated with a favorable lipid and glucose
metabolism, and with reduced risk of CVD events
in women. However, higher adiponectin was
associated with increased risk of mortality, in
particular in people with a history of CVD. We
hypothesize that adiponectin protects against
metabolic and vascular diseases, but in patients
already afflicted with CVD adiponectin is
compensatory upregulated in advanced disease
stages and therefore indicates a high mortality risk
in these patients. It remains a challenge for the
near future to further elucidate the underlying
mechanisms for our results.
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Figure legends:
Figure 1A. 15-year all-cause mortality according to quartiles of adiponectin in women

Figure 1B. 15-year all-cause mortality according to quartiles of adiponectin in men
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Table 1A. Baseline characteristics for women according to quartiles of adiponectin

Quartiles of adiponectin Partial P-

1(n=310) 2(=314) 3(@m=311) 4(n=313) correlation' value’
Adiponectin (ug/l) 8.10£1.59 12.10£1.07 16.01 £1.28 24.61 +5.87
Age (yr) 61.2+7.3 60.9 £7.4 61.7+7.3 63.6 £7.5 0.154 <0.001
BMI (kg/m?) 27.9 #4.0 27.5 +4.1 26.4 +4.1 25.743.5 -0.235 <0.001
WHR 0.88£0.07 0.85%0.07 0.84£0.07 0.82 +0.07 -0.360 < 0.001
Waist (cm) 91.1 £10.3 88.6+10.8 86.3+10.1 83.3+10.2 -0.307 <0.001
Hip (cm) 103.4£7.5 103.8+7.9 102.6+7.7 101.9+7.4 -0.090 0.004
g;‘; of anti-hypertensives 313 25.5 14.2 19.5 <0.001

0

Diastolic bp (mmHg) 82.6 £10.7 80.9+10.2 80.0+104 79.7 £10.8 -0.121 < 0.001
Systolic bp (mmHg) 138.5 £21.5 134.4 £20.9 134.2 £20.6 133.4 £20.7 -0.143 <0.001
Cholesterol (mmol/1) 7.02+1.35 6.78+1.18 6.88£1.17 6.82 £1.15 -0.038 0.232
HDL cholesterol (mmol/l)  1.23+0.90 1.40+0.33 1.50+0.31 1.65+0.39 0.449 <0.001
Triglycerides (mmol/l) 2.09+£1.22 156+1.02 1.33+0.53 1.21+0.54 -0.417 < 0.001
Insulin (pmol/1) 104.9+52.0 88.8+51.4 7754332 76.3+41.5 -0.260 < 0.001
Glucose (mmol/1) 6.23£2.20 572£1.67 553£1.21 5.41%£1.40 -0.221 <0.001
2-h glucose (mmol/l) 7.244+3.84 6.34+3.10 5.85+292 5.50+1.93 -0.275 <0.001
HbAlc (%) 5.77 £1.16  5.49 £0.86 5.40+0.70 5.35 +0.69 -0.190 <0.001
GFR (ml/min/1.73 m?) 759 £18.2 73.7x157 705%14.6 67.6+142 -0.155 < 0.001
ALT (IU/1) 12.7£12.6  11.0%5.8 11.2 £6.1 10.0 4.8 -0.137 <0.001
Current cigt smok (%) 37.3 28.6 27.7 19.4 <0.001
Cig * years 270 £325 219 £319 212 £310 163 +264 -0.112 < 0.001
Alcohol (g/d) 5.3 485 5.849.7 6.2 9.9 5.0+7.6 0.004 0.090
Sport activity (%) 25.7 26.3 30.3 33.9 0.013
Cardiovascular disease 19.4 16.9 11.9 17.4 0.235

Continuous data are presented as means + SD and categorical data as percentages.
Abbreviations: BMI, body mass index; WHR, waist to hip ratio; HDL, high density lipoprotein; GFR,

glomerular filtration rate (Cockcroft-Gault equation); ALT, alanine aminotransferase; current cigt smok,
current cigarette smoking; cigt * year, product of number of cigarettes per day and years smoked
! Partial (Pearson) correlations are age-adjusted, except for age
2 P-values are for partial correlation coefficients for continuous variables, or for chi-square test with P for
linear-by-linear test for proportions
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Table 1B. Baseline characteristics for men according to quartiles of adiponectin

Quartiles of adiponectin Partial P-

1(n=267) 2(n=261) 3(=277) 4 (=272 correlation'  value’
Adiponectin (ug/l) 5.54+0.95 7.85+0.60 10.27 £0.83 15.58 £3.71
Age (yr) 58.3+6.3 60.5+6.8 61.7£7.4 63772 0.208 <0.001
BMI (kg/m?) 27.0+2.9 26.7+29 259429  25.1+2.7 -0.264 <0.001
WHR 0.96 £0.06 0.96 £0.06 0.94 £0.07  0.93 +0.06 -0.250 < 0.001
Waist (cm) 97.1+8.5 96.8+48.7 946494  92.4+8.7 -0.255 < 0.001
Hip (cm) 101.0+£5.5 100.8+53 100.1£53 99.0+5.3 -0.151 < 0.001
g;;’ of anti-hypertensives 21.0 19.5 20.6 8.8 0.001

(o)

Diastolic bp (mmHg) 84.649.2 84.0+9.2 83.049.9 82.7+£11.0 -0.094 0.006
Systolic bp (mmHg) 135.1 £18.1 134.8 +£18.3 133.7+17.7 136.9+21.4  -0.084 0.015
Cholesterol (mmol/l) 6.37+1.12 6.47+1.14 6.34+1.08 648 +1.13 0.042 0.221
HDL cholesterol (mmol/l) 1.07£0.29 1.13+£0.24 1.18+0.29 1.32+0.34 0.304 < 0.001
Triglycerides (mmol/l) 206+1.41 1.75+0.87 1.53+£0.71 1.38+0.70 -0.247 < 0.001
Insulin (pmol/l) 97.5+53.2 953+61.5 88.1+59.6 74.2+49.7 -0.190 < 0.001
Glucose (mmol/1) 595+1.44 595+1.57 5.71+£1.18 5.55=%1.15 -0.199 < 0.001
2-h glucose (mmol/l) 6.61 £3.40 6.07 £3.20 5.53+2.45 5.27+1.87 -0.220 <0.001
HbAlc (%) 554 +0.84 551091 542+0.66 5.47+0.69 -0.096 0.006
GFR (ml/min/1.73 m?) 86.4+16.9 80.8+144 788165 74.5%17.7 -0.133 <0.001
ALT (IU/) 17.8 £13.3  14.8+8.9 13.6 £6.7 12.3 7.8 -0.157 < 0.001
Current cigt smok (%) 33.8 37.6 38.9 36.7 0.456
Cig * years 433 +405 505 +444 507 £#422 563 £558 0.087 0.012
Alcohol (g/d) 144150 14.0+162 11.1+£12.8 11.7+13.2 -0.046 0.184
Sport activity (%) 28.6 23.9 25.8 21.8 0.117
Cardiovascular disease 19.1 224 24.9 18.8 0.895

Continuous data are presented as means + SD and categorical data as percentages.
Abbreviations: BMI, body mass index; WHR, waist to hip ratio; HDL, high density lipoprotein; GFR,

glomerular filtration rate (Cockcroft-Gault equation); ALT, alanine aminotransferase; current cigt smok,
current cigarette smoking; cigt * year, product of number of cigarettes per day and years smoked
! Partial (Pearson) correlations are age-adjusted, except for age
2 P-values are for partial correlation coefficients for continuous variables, or for chi-square test with P for
linear-by-linear test for proportions
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Table 2. Age-adjusted hazard ratios (with 95% CI) for 15-
year all-cause mortality, 15-year CVD mortality, and 10-
year non-fatal CVD in sex-specific quartiles of adiponectin

15.523;311- 15-year CVD  10-year non-
. mortality fatal CVD
mortality
Women
Participants 5 4q 1220 909
at risk
Events 219 83 128
1" quartile  1.00 reference 1.00 reference 1.00 reference
2 quartile 0.74 0.74 0.66
q (0.50-1.10) (0.40-1.39) (0.42-1.06)
39 guartile 0.84 0.60 0.56
4 (0.58-1.23)  (0.31-1.15)  (0.36-0.91)
4" quartile 0.92 0.88 0.44
q (0.64-1.31) (0.51-1.53) (0.27-0.72)
Continuous' 0.98 0.93 0.72
(0.86-1.12) (0.75-1.15) (0.61-0.90)
Men
Participants 595 1042 845
at risk
Events 286 121 195

1** quartile

2™ quartile

3rd -
quartile

4™ quartile

. 1
Continuous

1.00 reference

1.17
(0.80-1.73)

1.26
(0.87-1.82)

1.41
(0.98-2.03)

1.13
(1.00-1.28)

1.00 reference 1.00 reference

1.14
(0.64-2.03)

1.34
(0.77-2.33)

1.13
(0.64-2.00)

1.07
(0.89-1.29)

0.86
(0.57-1.30)

0.99
(0.67-1.46)

0.73
(0.47-1.11)

0.92
(0.79-1.06)

Abbreviations: CVD, cardiovascular disease

! Hazard ratio per SD change in log transformed adiponectin
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Table 3. Multivariate adjusted hazard ratios (with 95% CI) for 15-year CVD mortality in sex-specific
quartiles of adiponectin

age,
glucose, age, insulin age, ALT
2h-glucose

Adjusted age, BMI, age, HDL,
for WHR triglycerides

age, GFR, all
smoking' previous

Women (1220 study participants at risk with 83 deaths due to CVD)

1* quartile 1.0 1.0 1.0 1.0 1.0 1.0 1.0
4 reference reference reference reference reference reference reference

> quartile 0.79 0.94 0.88 0.74 0.75 0.86 1.07
q (0.42-1.51) (0.49-1.79) (0.42-1.86) (0.39-1.41) (0.40-1.41) (0.45-1.69) (0.49-2.34)

39 guartile 0.69 0.91 0.95 0.67 0.61 0.64 1.30
q (0.36-1.34) (0.45-1.82) (0.46-1.93) (0.34-1.29) (0.32-1.17) (0.33-1.24) (0.60-2.81)

4" quartile 1.13 1.52 1.36 0.98 0.90 1.01 2.36
q (0.63-2.02) (0.81-2.84) (0.72-2.65) (0.56-1.72) (0.52-1.57) (0.57-1.78) (1.13-4.95)

1.04 1.15 1.11 0.99 0.94 0.97 1.45

. 2
Continuous™ - gg 131y (0.90-146) (0.87-141) (0.80-123) (0.76-1.16) (0.79-1.20) (1.10-1.92)

Men (1042 study participants at risk with 121 deaths due to CVD)

1* quartile 1.0 1.0 1.0 1.0 1.0 1.0 1.0
qu reference reference reference reference reference reference reference
nd . 1.13 1.31 1.20 1.12 1.13 1.10 1.21
2™ quartile
(0.63-2.03) (0.72-2.56) (0.66-2.18) (0.62-2.01) (0.63-2.03) (0.61-1.97) (0.65-1.97)
39 guartile 1.54 1.61 1.44 1.30 1.33 1.30 1.59
q (0.88-2.69) (0.91-2.86) (0.81-2.57) (0.74-2.27) (0.76-2.03) (0.74-2.26) (0.88-2.89)
th . 1.43 1.51 1.24 1.17 1.13 1.12 1.71
4™ quartile
(0.81-2.57) (0.82-2.77) (0.68-2.56) (0.60-2.08) (0.63-2.01) (0.63-2.01) (0.90-3.26)
1.19 1.20 1.10 1.09 1.07 1.08 1.30

. 2
Continuous™ 5 93 1 45  (0.98-147) (0.91-1.34) (0.90-1.33) (0.88-129) (0.89-131) (1.04-1.63)

Abbreviations: CVD, cardiovascular disease, BMI, body mass index; WHR, waist to hip ratio; HDL, High
density

density lipopoprotein cholesterol; ALT, alanine aminotransferase; GFR, glomerular filtration rate
(Cockcroft-Gault equation)

"adjustment for current smokers (yes/no) and product of number of cigarettes per day and years smoked

* Hazard ratio per 1 SD change in log transformed adiponectin
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Table 4. Age- and sex adjsuted Hazard ratios (with 95% CI) for 15-year all-cause mortality and 15-year
CVD mortality in subjects with and without CVD at baseline in sex-specific quartiles of adiponectin

15-year all- 15-year CVD 15-year all- 15-year CVD 15-year all- 15-year CVD
cause mortality cause mortality cause mortality
mortality mortality mortality
No history of cardiovascular disease
Women Men
Participants ¢4 1839 1040 1015 846 824
at risk
Deaths 340 115 160 51 180 64
1" quartile 1.0 reference 1.0 reference 1.0 reference 1.0 reference 1.0 reference 1.0 reference
2 quartile 0.73 0.64 0.58 0.64 0.96 0.73
4 (0.52-1.01) (0.37-1.12) (0.37-0.93) (0.30-1.37) (0.59-1.55) (0.33-1.64)
34 quartile 0.89 0.72 0.70 0.42 1.19 1.18
d (0.65-1.21) (0.43-1.21) (0.46-1.07) (0.19-0.95) (0.76-1.87) (0.57-2.41)
4" quartile 0.96 0.77 0.73 0.64 1.32 1.03
4 (0.71-1.29) (0.47-1.27) (0.48-1.10) (0.32-1.31) (0.85-2.04) (0.51-2.12)
Continuous' 1.00 0.90 0.90 0.79 1.14 1.07
(0.89-1.13) (0.73-1.11) (0.76-1.06) (0.32-1.31) (0.96-1.36) (0.80-1.48)
History of cardiovascular disease
Women Men
Pag‘icrlizims 433 417 204 201 229 216
Deaths 164 88 59 32 105 56
1" quartile 1.0 reference 1.0 reference 1.0 reference 1.0 reference 1.0 reference 1.0 reference
2 quartile 1.52 1.39 1.38 1.08 1.57 1.64
4 (0.92-2.50) (0.71-2.74) (0.64-2.99) (0.36-3.22) (0.80-3.05) (0.67-4.04)
39 guartile 1.36 1.35 1.75 1.70 1.23 1.32
q (0.82-2.26) (0.68-2.66) (0.77-3.99) (0.59-5.32) (0.63-2.39) (0.54-3.27)
4" quartile 1.89 1.64 1.85 1.70 1.87 1.60
4 (1.16-3.06) (0.85-3.17) (0.91-3.76) (0.67-4.29) (0.95-3.67) (0.63-4.11)
Continuous' 1.29 1.27 1.31 1.32 1.27 1.22
(1.07-1.55) (0.98-1.63) (1.00-1.72) (0.91-1.91) (0.99-1.63) (0.87-1.73)

Abbreviations: CVD, cardiovascular disease

! Hazard ratio per 1 SD change in log transformed adiponectin
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