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Abstract

Aim—To investigate adiponectin levels and cardiovascular (CV) outcomes in patients with
diabetes and recent acute coronary syndrome (ACS).

Materials and methods—We analysed baseline adiponectin concentration and CV outcomes in
5213 patients with type 2 diabetes enrolled in the EXAMINE trial of alogliptin vs placebo 15 to 90
days (median 45 days) after ACS. Event rates at 18 months are reported.
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Results—The median (interquartile range) baseline adiponectin concentration was 5.2 (3.5-7.9)
pg/mL. Patients with the highest baseline adiponectin concentration (quartile [Q]4) were at
significantly higher risk of death from a CV event (8.4% vs 1.7%; P < .0001), hospitalization for
heart failure (HF; 7.5% vs 1.7%; P< .0001), and all-cause mortality (10.8% vs 2.4%; P< .0001)
compared with those in Q1. After adjusting for age, sex, index event, HF, estimated glomerular
filtration rate and hypertension, adiponectin concentration in Q4 remained associated with an
increased risk of death from CV causes (hazard ratio [HR] 2.43, 95% confidence interval [CI]
1.52, 3.88), all-cause mortality (HR 2.45, 95% CI 1.65, 3.64), and HF (HR 2.44, 95% CI 1.47,
4.05), without change after stratification by body mass index. There was no significant difference
in the rate of myocardial infarction or stroke.

Conclusions—In this contemporary population of patients with diabetes and ACS, adiponectin
concentration was independently associated with increased risk of death from CV causes, all-cause
mortality, and hospitalization for HF. The relationship between adiponectin and CV outcomes is
complex and deserves further study.
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1| INTRODUCTION

Adiponectin is the most abundant adipocytokine and is involved in numerous pathways
impacting the metabolic syndrome and atherosclerosis.12 Low adiponectin concentrations
are associated with an unfavourable cardiovascular (CV) and metabolic risk profile,
including insulin resistance, type 2 diabetes mellitus and obesity,2=9 and strong inverse
correlations have been observed between adiponectin, prevalent coronary artery disease, 1011
and incident CV events.212-14 Adiponectin has also been found in animal and in vitro
studies to have directly beneficial anti-inflammatory and vasculo-protective actions.2-15-17
As such, adiponectin has been considered a prognostic biomarker as well as an important
potential mediator of protective vascular and metabolic effects.

Because adiponectin has been studied in increasingly diverse populations and clinical
settings, however, the association with CV outcomes has been mixed.110.14.18-29 Among
patients with acute coronary syndrome (ACS) enrolled in the PROVE IT-TIMI 22
(Pravastatin or Atorvastatin Evaluation and Infection Trial — Thrombolysis in Myocardial
Infarction 22) trial 30 patients with the highest adiponectin levels had a higher rate of death
and CV events.3! Similarly, adiponectin level drawn at the time of intervention correlates
positively with CV events in patients undergoing percutaneous coronary intervention for ST-
elevation myocardial infarction (STEMI).23 Eighteen months after ACS, however,
adiponectin may again have a protective association.!

While adiponectin has been studied immediately after and late after ACS, it has not been
investigated in the sub-acute post-ACS phase or among patients with diabetes after ACS.
Moreover, given the heterogeneity in the results across previous studies, further evaluation in
a robustly sized data set is warranted. The EXAMINE (Examination of Cardiovascular
Outcomes with Alogliptin versus Standard of Care in Patients with Type 2 Diabetes Mellitus
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and Acute Coronary Syndrome) trial, which randomized patients with type 2 diabetes 15 to
90 days after ACS to the dipeptidyl peptidase-4 (DPP-4) inhibitor alogliptin or to placebo,
provides an opportunity to further the understanding of adiponectin in the post-ACS period.

2 | MATERIALS AND METHODS
2.1 | Study design and participants

The design, baseline patient characteristics and primary results of the EXAMINE trial
(NCT00968708) have been published previously.32:33 EXAMINE was a multicentre,
randomized, controlled, double-blind trial of the DPP-4 inhibitor alogliptin vs placebo
among patients with type 2 diabetes and ACS within the preceding 15 to 90 days (median 45
days). Patients were followed for a median of 18 months. The diabetes inclusion criterion
was glycated haemoglobin HbAlc 6.5% to 11.0% (48-97 mmol/mol), and 7.0% to 11.0%
(53-97 mmol/mol) for patients on insulin, and ACS was defined as myocardial infarction
(M1) or unstable angina requiring hospitalization.32 Patients were excluded for New York
Heart Association (NYHA) class 1V heart failure (HF), uncontrolled hypertension,
uncontrolled angina, and severe valvular heart disease, among other exclusion criteria.32:33
All participants provided written informed consent.

2.2 | Endpoints

The primary trial endpoint was the composite of death from CV causes, Ml or stroke. On the
basis of our previous work,3! the endpoints of death and HF were of principal interest in this
analysis. An independent clinical events committee adjudicated each component of the
primary endpoint according to prespecified criteria.32:33 Hospitalization for HF was
additionally recorded and adjudicated.

2.3 | Measurement of adiponectin

Venous blood samples were obtained in EDTA-treated tubes at study entry as part of the
study protocol. Plasma samples were transported refrigerated to the TIMI Clinical Trials
Laboratory (Boston, Massachusetts) and stored at —80°C or colder until analysed after one
preceding freeze-thaw. Adiponectin was measured at baseline in all available samples (n =
5213) using a validated enzyme-linked immunosorbent assay (R&D Systems, Minneapolis,
Minnesota). Performance characteristics include a mean minimal detectable concentration of
0.246 ng/mL and inter-assay imprecision (coefficient of variation) values of 6.8%, 5.8% and
6.9% at adiponectin concentrations of 20.5, 74.4 and 157 ng/mL, respectively.

Prior to measurement of adiponectin, all specimens had been assayed for high-sensitivity C-
reactive protein (hsCRP; Denka Seiken, Tokyo, Japan), high-sensitivity cardiac troponin |
(hsTnl), B-type natriuretic peptide (BNP; Abbott Laboratories), LDL cholesterol, HDL
cholesterol and triglycerides using validated methods. All assays were performed by
laboratory personnel blinded to treatment allocation and clinical outcome.

2.4 | Statistical analysis

Adiponectin concentrations at baseline were categorized by quartiles (Q1-4). All patients
with available adiponectin results were included. Baseline characteristics by adiponectin
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quartile were recorded with mean + standard deviation (s.d.) or median and interquartile
range for continuous variables and number and percent for categorical variables.
Comparisons of baseline characteristics were made with the Student t-test or Wilcoxon’s
rank sum test for continuous variables and the chi-squared or Fisher’s exact test for
categorical variables.

Event rates at 18 months were calculated using the Kaplan—Meier method. Cox proportional
hazards and 95% confidence intervals (Cls) were calculated for each of the clinical
outcomes. The covariates included in the adjusted model were age, sex, index event type,
history of HF, estimated glomerular filtration rate (eGFR), prior hypertension, and
randomized treatment. This analysis was repeated stratifying by baseline body mass index
(BMI) category (<25, 25 to <30 or =30 kg/m?), and as a sensitivity analysis, with the
addition of BNP into the model. Spearman correlation coefficients were calculated between
adiponectin concentration and other biomarker levels at baseline.

Assessment of the treatment effect of alogliptin was performed on an intention-to-treat basis.
A 2-sided Pvalue of .05 was taken to indicate statistical significance for all tests. All
analyses were performed with SAS version 9.4 (SAS institute, Cary, North Carolina) and
were performed by the Harvard Clinical Research Institute and the TIMI Study Group. The
academic authors take full responsibility for the integrity of the database and the analyses.

3 | RESULTS

3.1 | Baseline characteristics

Adiponectin levels were available at baseline for 5213 patients with 523 primary endpoint
events, including 184 deaths from CV causes, 315 Ml events, and 58 strokes. There were
164 hospitalizations for HF in this cohort. The median (25th—75th percentile) adiponectin
concentration was 5.2 (3.5-7.9) ug/mL. The mean age was 61 years, the mean HbA1c was
8.0% (64 mmol/mol), and the mean duration of diabetes was 9.2 years. The qualifying ACS
was Ml in 77% of patients (Table 1). The baseline distributions of BMI and HbA1c are
provided in Figures S1 and S2, respectively, along with the mean adiponectin concentration
for each BMI/HbA1c bin.

At baseline, patients with adiponectin levels in Q4 vs Q1 were older (mean age 65.3 £ 9.7 vs
56.3 £ 9.2 years; £<.001), had a lower BMI (median [25th-75th percentile] BMI 27.4
[24.4, 31.6] vs 29.0 [26.0, 32.6] kg/m?2), and had a higher BNP (median BNP 40.7 [16.5,
97.3] vs 13.4 [5.4, 31.0] pmol/L). They were also less likely to be current smokers or have a
history of coronary revascularization and were more likely to have a history of hypertension
or HF, with P<.001 for each (Table 1). There was no difference based on adiponectin
quartile in the rate of dyslipidaemia.

3.2 | Adiponectin and other biomarkers

Spearman correlation coefficients were calculated with baseline cardiac and inflammatory
biomarkers (Table 2). Continuous adiponectin concentration showed weak positive
correlations with BNP (r = 0.34, < .0001), hsTnl (r =0.17, £<.0001), and cystatin C (r =
0.29, P<.0001) and weak negative correlations with HbAlc (r = =0.03, A= 0.019) and BMI
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(r=-0.10, £<.0001). No significant correlation was observed with hsCRP (r = -0.01, P=
0.41; Table 2).

3.3 | Adiponectin and cardiovascular outcomes

In the unadjusted analysis, patients with adiponectin concentrations in Q4 had significantly
higher rates of the primary endpoint (16.0% vs 8.8%; < .0001), death from CV causes, all-
cause mortality, hospitalization for HF, and death from CV causes or hospitalization for HF
than did patients in Q1 (Figure 1). There was no significant difference in the rate of Ml
(7.7% vs 6.6%; P=0.31) or stroke (1.7% vs 1.4%; P= 0.65).

After adjustment for potential confounders (age, sex, index event type, history of HF, eGFR,
prior hypertension and randomized treatment), patients in Q4 had significantly higher risk of
death from CV causes (HR 2.43 [95% CI 1.52, 3.88]), all-cause mortality (HR 2.45 [95% CI
1.65, 3.64]), hospitalization for HF (HR 2.44 [95% CI 1.47, 4.05]), and death from CV
causes or hospitalization for HF (HR 2.40 [95% CI 1.68, 3.43]; Figure 2A).

Adiponectin remained significantly associated with risk within high and low BMI strata.
After stratification by baseline BMI category (<25, 25 to <30, or =30 kg/m?), patients with
adiponectin concentrations in Q4 were still found to have a higher risk of death from CV
causes (HR 2.34 [95% CI 1.46, 3.75]), all-cause mortality, hospitalization for HF, and death
from CV causes or hospitalization for HF as compared with patients in Q1 (Figure 2B and
Tables S1A-C).

After adjustment for BNP, patients with adiponectin concentrations in Q4 remained at higher
risk of death from CV causes, all-cause mortality, hospitalization for HF, and death from CV
causes or hospitalization for HF as compared with patients in Q1 (Figure 2C). The potential
interaction between adiponectin and BNP was further explored in analyses stratified by BNP
level < or = the median. There was a homogeneous risk of death from CV causes or
hospitalization for HF associated with elevated adiponectin concentration (Q4) across strata
defined by BNP <median level (HR 2.20 [95% CI 0.50-10.08]) and BNP = median (HR
2.27 [95% CI 1.39-3.71]) with P-interaction = 0.29.

Adjusted risk was calculated by adiponectin quartile after stratification by sex. Adiponectin
concentration in the highest quartile continued to be associated with increased risk of death
from CV causes or hospitalization for HF in the female (HR 2.25 [95% CI 1.36-3.72]) and
male (HR 2.25 [95% CI 1.45-3.50]) strata (~-interaction = 0.31).

Among patients with highest CV risk identified by adiponectin levels in Q4, there was no
difference in trial endpoints based on assignment to alogliptin or placebo. Relative to
patients randomized to placebo, patients assigned to alogliptin had HRs of 0.94 (95% ClI
0.71, 1.23) for the primary endpoint and 1.03 (95% CI 0.77, 1.37) for the combined outcome
of CV death or hospitalization for HF. There was similarly no difference in the risk of
hospitalization for HF based on treatment assignment (Table S2).
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4 | DISCUSSION

In this contemporary trial population of adult patients with type 2 diabetes and recent ACS,
we found baseline adiponectin concentration to be strongly directly, rather than inversely,
associated with adverse cardiovascular events, including CV death, all-cause mortality, and
hospitalization for HF. This association was independent of the patient’s presentation and
relevant clinical characteristics, including BMI. Adiponectin concentration showed only
weak correlations with baseline biomarkers of inflammation, glycometabolic status, and
myocardial stress.

4.1 | Adiponectin and cardiovascular disease

Previous studies have shown mixed associations between adiponectin and CV outcomes.
Whereas a protective association has been observed in numerous cohorts of patients without
manifest CV disease,110.14.18.29 other samples of patients with HF,21:25 stable coronary
artery disease,19:28 and advanced age?0:22:24.26 have found adiponectin to be directly
correlated with adverse events. In the setting of ACS, adiponectin level has been positively
correlated with adverse CV events at the time of percutaneous coronary intervention for
STEMI (n = 735),23 within 10 days of ACS (n = 3931),30 and at 4 months after ACS (n =
3366).30 By 18 months after ACS, however, this association was seen to reverse (n = 102).1
Further complicating understanding of this relationship is the recent observation of a higher
risk of CV events associated with high adiponectin concentrations in a cohort of relatively
young, otherwise healthy patients.2” Our study adds further evidence of increased risk with
elevated adiponectin in the sub-acute post-ACS period in patients with diabetes irrespective
of BMI.

Interpretation of the clinical and translational investigation of adiponectin to date has been
difficult. Given the direct beneficial effects of adiponectin in animal and /n vitro studies, one
explanation offered for the association between elevated adiponectin and adverse outcomes
in the acute setting is that adiponectin increases in response to cardiovascular derangement
or systemic stress in a counter-regulatory manner, as most clearly evident in the setting of
acute MI or HF.19:23.30.34 | fact, increased adiponectin has been found to be a marker of
poor prognosis in severe non-cardiovascular illness as well.3> The mechanism for such a
response is not well understood, although increased catecholamine production may be at
least partly responsible.38 Under this hypothesis, elevated adiponectin level would be
expected to be associated with markers of disease severity such as NYHA class, reduced left
ventricular ejection fraction, cardiac-specific troponin, and BNP, as some of the series
described above have shown.21:25.37-39

In our analysis, patients with high adiponectin levels were more likely to have prior HF than
patients with low adiponectin levels, perhaps supporting the counter-regulatory hypothesis.
There was no association with NYHA class, however, and the correlations between
continuous adiponectin and BNP and hsTnl were weak. Other biomarkers of inflammation,
such as hsCRP, might be expected to provide a measure of systemic illness. Similar to
findings in PROVE IT-TIMI 22,31 adiponectin was not correlated with hsCRP in our sample
and showed only weak correlations with the remainder of the biomarker panel.
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Another possible mechanism is failure of a compensatory response by adiponectin, either by
decreased responsiveness to or insufficient production of adiponectin following a systemic
perturbation. It is conceivable that some patients with CV disease develop resistance to
circulating adiponectin, analogous to insulin insensitivity. Given the assumed protective
effects of adiponectin, these patients would be expected to face increased CV risk and would
be identified by elevated adiponectin levels. While our data do not allow the direct
examination of this hypothesis, the weak correlation between adiponectin and the measured
inflammatory markers is of interest. Adiponectin has demonstrable anti-inflammatory
effects, including reducing TNF-a.,2 and it is notable that the patients in the highest
adiponectin quartile in the EXAMINE cohort were observed to have 1.5 times the
adiponectin concentration of those in the lowest quartile yet a similar inflammatory state, as
indicated by the biomarker panel.

While inappropriately low adiponectin production is an intriguing theoretical mechanism for
adiponectin failure and may help explain the inverse association between adiponectin and
adverse outcomes in stable patients, our finding of an overall positive association does not
support this as being the dominant mechanism post-ACS in patients with diabetes.

4.2 | Relationship to BNP

Recent work has identified important relationships between adiponectin and BNP.19:37.38
Observationally, BNP is known to be a strongly predictive biomarker in patients with HF, as
has also been seen recently with adiponectin.?125:37 Fyrthermore, Tsukamoto et al.38 have
shown increased adiponectin messenger ribonucleic acid production in cultured human
adipocytes in response to exposure to BNP or atrial natriuretic peptide. This finding may, in
part, explain the association seen between natriuretic peptide levels and favourable adipose
distribution.37:40

While we observed an increase in BNP from Q1 to Q4 of adiponectin concentration, the
degree of correlation between adiponectin and BNP was only weak. Moreover, the
association between adiponectin and adverse cardiovascular outcomes was consistent after
adjusting for BNP and after stratifying by BNP level < or = the median. Nonetheless, the
possibility that an interrelation of natriuretic peptide release and adiponectin production may
be tied to underlying mechanisms for poorer cardiovascular outcomes is intriguing and
warrants continued investigation. Overall, the findings presented here are consistent with the
trend in other reports of adiponectin as a stronger predictor of death and HF than of
atherothrombotic events such as Ml or stroke.

4.3 | Limitations

The present study has several limitations. While the EXAMINE trial provides a large, well-
characterized study sample with adjudicated outcomes, the data reported result from an
exploratory, observational analysis. Additionally, because one of the principal hypotheses
connecting elevated adiponectin to adverse outcomes in the setting of CV disease is disease
severity itself, and particularly severity of HF, it would be desirable to have left ventricular
ejection fraction data. Similarly, it would have been ideal to have TNF-a measurements for
the assessment of the inflammatory state, as TNF-a appears to be directly suppressed by
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adiponectin,? as well as catecholamine levels. Finally, we only measured total adiponectin
rather than specific subclasses, such as high-molecular-weight adiponectin. Data on the
relevance of this distinction have been mixed.22:25 There may be sex-based differences in the
high-molecular-weight fraction*! that are a consideration given the increased proportion of
women among those with higher adiponectin concentration. Importantly, the sex-based
difference in adiponectin concentration in our cohort was similar to that seen in other
cohorts and sex was a covariate in all adjusted analyses in our report.19.21.23.27,31,35
Additionally, results were consistent in female and male patients after stratification by sex.

4.4 | Conclusion

In conclusion, in this contemporary cohort of adult patients with diabetes and recent ACS,
baseline adiponectin concentration was strongly associated with adverse cardiovascular
events, adding to prior investigations of adiponectin in acute illness. This association is
directionally opposite to that seen in patients at risk of CV disease. The role of adiponectin
in manifest cardiovascular disease is complex and deserves further study.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Kaplan—Meier event rates at 18 months are shown by quartile of adiponectin concentration
for the primary endpoint (death from CV causes, MI, or ischemic stroke), all-cause
mortality, death from CV causes, HF hospitalization, and death from CV causes or HF
hospitalization
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Figure 2.

A-C, Adjusted hazard ratios are shown for Q4 vs Q1 adiponectin concentration for all-cause
mortality, death from CV causes, HF hospitalization, and death from CV causes or HF
hospitalization for the (A) primary analysis, (B) with stratification by BMI, and (C) with
inclusion of BNP in the adjustment model. The covariates used for adjustment were age, sex,
index event, prior heart failure, eGFR, HTN, treatment arm, and BNP (panel C only)

Diabetes Obes Metab. Author manuscript; available in PMC 2018 January 12.



Page 13

Bergmark et al.

Author Manuscript

290° SOV uolsnjoul xapuj
100> (c9L'Tiv)ez9  (res'9cs)egy  (028°CT9)8v.  (068°919) 0°LL W €L T/UIW/ W Y4Dd
100> (LL'8v) 29 (€8 '95) 69 (98 '19) L (68 '59) 8L ulw/w '[9 parewis3
100> (08 ‘v9) 2L (82 'v9) 0L (22 €9) 0L (8L 'v9) 0L wdg ‘ared eaH
100>  (OVT ‘02T) OET (ovT '02T) 0ET (ovT ‘02T) 0ET (9eT '911) G2t BH ww ‘ainssaid poo|q d110sAS
(s15/9) 2T (v6€/9) ST (etem) €1 (sezm) L1 Al
(STS/TTT) 9°TC (¥6€/18) 902 (eTerBY) L'ST (sez/9¢e) €'6T i
(STS/562) €25 (¥6€/922) 'L (eTe/T6T) 0'T9 (sez/teT) LSS Il
(STS/€0T) 0°02 (¥6€/18) 9°02 (€7€/69) 0'CC (sezm9) T'L2 I
09" (N/U) 9% ‘Buiusalos ye uonealyIsse]d VYHAN
100>  (vOET/STS) 66 (2oeT/vee) €0e  (90€T/vIE) OV (TOET/SET) T'8T (N/u) % ‘4H Jond
100> (v0€T/€08) 9T9  (20€T/088) 929  (90€T/226) 0TL  (TOET/BEB) 2722  (N/U) % 'OGWD 10 UoRUBAIBIUI Areuoiod snosuendlad Jolid
96"  (vOET/0STT) 288  (20ET/EVTT) 828  (90ET/LYTT) 828  (TOET/BYTIT) 2’88 (N/u) % ‘1IN Joud
100>  (voer/L0m) 28 (coer/eon) sz (90€T/vBT) 6'¥T  (TOET/OSC) CT'6T (N/U) 9% “Jaxjows juaind
88T’ (voet/eve) 89¢  (2oeT/eLe) 062 (90€T/eee) v'Se  (TOET/V9E) 082 (N/u) % ‘e1wapidiisig
100>  (OET/TETT) 298  (20ET/STTT) ¥'98  (90€T/LL0T) G28  (TOET/¥OOT) T'LL (N/U) % ‘uoisuanadAH
100> (89T '¢H) TOT (Lvi'ee) 8L (0zT'ed) v'9 (eoT'8T) €S sreak ‘sajaqelp Jo uoneing
(ev1e/9es) 0'Ge  (evTe/ves) 06 (evTe/Tvs) wz'se  (EVTe/ees) 8'%C 2w/B> 0g2
(¢86T/967) 0'Ge  (€86T/96Y) 0'Gz  (€86T/86V) T'Gz  (E86T/E6Y) 67C 2W/Bx 0g> 01 G2
(9801/222) 0'Ge  (980T/0.2) 6% (980T/2L2) 0'Ge  (980T/2L2) 0°Se 2Ww/B 52>
(¢29'L61) (6'59 ‘9'sT) (€89 '6'9T) (655 '6'9T) (xew ‘urw) abuey
100> (9Te'vve) vie (0ee'T9e) €6 (62€‘T92)vec  (92€'0'92) 0'6C 2W/Bx ‘INg
100>  (vOET/LS9) ¥'0S  (20ET/66%) €88 (90€T/9g€) L'G2  (TOET/E8T) T'T (N/u) % *afewad
100> (voeT/ive) T9z  (zoeT/toe) T'ec (90€T/L€€) 8'Ge  (TOET/9EY) G€€ (N/u) % ‘snym-uoN
100> (gL '69) 59 (69 ‘95) 29 (99 ‘e5) 09 (€9 ‘05) 95 s1eak ‘aby
d (#0€T = N) ¥O (20eT =N) €O (90€T =N) 2O (TOET =N) TO sansLIgIdRIRYD
/b ‘undsuodipy
ajenb unoauodipe Aq sonsualoeieyd wusied auljaseg
T 319vl

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 January 12.

Diabetes Obes Metab. Author manuscript



Page 14

Bergmark et al.

"payesIpul 3SIMIBLI0 ssajun ‘(sBues ajiuenbialul) UBIPSW a1 SaNnfeA

'90URJE3|D BUIUNEAID ‘101D ‘yeib ssedAq Alauie Aleuolod ‘OgyD ‘ainuiw Jad syeaq ‘wdg :suoleinalgqgy

100> (€26'S91) 207  (€2S'L0T) v'¥e

(69¢ ‘') 89T (0TE 'v'9) ¥'ET

T/10wd ‘dNg

00" (666/7S) %¥'S (086/0L) %T'L

(£TOT/S6) %16 (5£0T/06) %28 (N/U) % ‘IUBAS X3pUl 10} UOIIUBAIBIUI AIBUOI0D SNOBUBINDIAd

600° (99 ‘0¢g) 9 (99 '62) v (29 ‘0¢) v (19 '62) v sAep ‘uoleziwopuel 0} SOV xapul-1sod dwiL
(6621/866) 892  (6621/2.6)2°G.  (VOET/TTOT) G'2L  (66CT/VEQT) 9°6L (N/u) 9% ‘uonosejul [e1pIR0AN
d (#0€T = N) +O (z0eT=N) €0 (90eT=N) 20 (TOET=N) 1O sonsLIsloRIRYD

uybn ‘undsuodipy

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Diabetes Obes Metab. Author manuscript; available in PMC 2018 January 12.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Bergmark et al.

Spearman correlation coefficients between baseline adiponectin and other biomarkers

TABLE 2

Biomarker Irl P

hsTnl, ng/L 0.17 <.0001
BNP, pg/mL 031 <.0001
hsCRP, mg/L -0.01 .40

MPO, ng/mL 0.06 <.0001
ST-2, ng/mL 0.11 <.0001
GDF-15, pg/mL 0.25 <.0001
Galectin-3, ng/mL 0.26 <.0001
Cystatin C, mg/L 0.29 <.0001
HbAlc, % -0.03 .02

BMI, kg/m2 -0.10 <.0001

Abbreviations: GDF-15, growth differentiation factor-15; MPO, myeloperoxidase.
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