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The association between serum adiponectin levels and the severity of
coronary artery lesions on the angiogram

Serum adiponektin diizeyleri ile anjiyogramda koroner lezyon ciddiyeti arasindaki iliski

Hidayet Goksoy, M.D., Dursun Dursunoglu, M.D., Mehmet Ozturk, M.D., Simin Rota, M.D.,’

Pamukkale University, Faculty of Medicine, Department of Cardiology 'Department of Biochemistry, Denizli

Obijectives: Decreased serum adiponectin levels have been
shown in patients with coronary artery disease (CAD). We
evaluated the association between serum adiponectin levels
and CAD severity on the angiogram.

Study Design: The study included 86 patients (70 males, 16
females; mean age 60 years) with angiographically
documented CAD (=50% stenosis). The patients were divided
into three groups according to the number of vessels affected;
thus 18 had single-vessel, 16 had two-vessel, and 52 had
multiple-vessel disease. The severity of coronary lesions was
assessed using the modified Gensini score. Serum adiponectin
levels were measured in the CAD group and in a control group
of 33 subjects (16 males, 17 females; mean age 54.8 years)
who were found to have normal coronary arteries on
angiography.

Results: The mean age, the number of male patients, and the
number of smokers were significantly higher in the CAD group
(p=0.01). Patients with CAD exhibited significantly lower serum
levels of adiponectin compared to the control group (2.0+2.0
ug/dL vs. 3.2+2.7 pg/dL; p=0.01). There were no significant
differences in adiponectin levels between patients with single-,
two, and multiple-vessel disease. Compared to the controls,
patients with two-and multiple-vessel disease had significantly
lower adiponectin levels (1.5+£0.9 ug/dL vs. 2.0£2.0 pg/dL,
respectively), whereas those with single-vessel disease
(2.6+2.5 pg/dL) did not differ from the controls in this respect.
The mean Gensini score was 3.8+1.7 in the CAD group. There
was a weak inverse correlation between serum adiponectin
levels and the Gensini score (r=-0.209; p=0.02).

Conclusion: Serum adiponectin levels are decreased in CAD
patients compared to controls. This decrease is more
prominent with increasing levels of CAD severity, which may be
a helpful clue of multivessel disease.

Key words: Adiponectin; biological markers; coronary
angiography; coronary artery disease/blood/classificaition.

Amag: Koroner arter hastaliygi (KAH) olanlarda serum
adiponektin diizeylerinin diistigu gésterilmistir. Bu ¢alismada,
serum adiponektin dizeyleri ile anjiyogramda koroner lezyon
ciddiyeti arasindaki iligki degerlendirildi.

Calisma plani: Calismaya koroner anjiyografide koroner
arterlerinde ciddi lezyon (=%50 darlik) saptanan 86 hasta
(70 erkek, 16 kadin; ort. yas 60) alindi. Koroner lezyonlu
damar sayisina gére hastalar ¢ gruba ayrildi; 18 hastada tek
damar, 16 hastada 2 damar, 52 hastada ¢cok damar hastaligi
vardi. Koroner lezyonlarin ciddiyeti modifiye Gensini skoru ile
degerlendirildi. Serum adiponektin dizeyleri hasta grubunda
ve anjiyografide koroner arterleri normal bulunan 33 kisiden
(16 erkek, 17 kadin; ort. yas 54.8) olusan kontrol grubunda
Olclldi ve karsilagtirildi.

Bulgular: Hasta grubunda ortalama yas, erkek hastalarin ve
sigara icenlerin sayisi kontrol grubundan anlamli olarak daha
yuksekti (p=0.01). Serum adiponektin dlzeyleri hasta
grubunda (2.0£2.0 ugr/dl) kontrol grubuna (3.2+2.7 ugr/dl)
gbre anlamli derecede dusik bulunurken (p=0.01), lezyonlu
damar sayisina gére altgruplar arasinda serum adiponektin
dlzeyleri anlamli farklhlik gdstermedi. Serum adiponektin
diizeyi tek damar lezyonlu grupta (2.6x2.5 pgr/dl) kontrol
grubundan anlamli fark géstermedi; iki damar (1.5£0.9 pgr/dl)
ve ¢ok damar (2.0+2.0 pgr/dl) lezyonlu gruplarda ise kontrol
grubundan anlaml derecede dusuktl (p=0.01). Hasta
grubunda Gensini skoru ortalamasi 3.8+1.7 bulundu.
Korelasyon analizinde, serum adiponektin dizeyi Gensini
skoru ile, zayif da olsa, anlaml negatif bir iliski gdsterdi
(r=-0.209; p=0.02).

Sonuc: Serum adiponektin diizeyleri, KAH'de kontrollere
gbre anlamli disus géstermektedir. Koroner lezyon ciddiyeti
arttikga belirginlesen bu diisis ¢ok damar hastaligi icin bir
ipucu olabilir.

Anahtar sézcikler: Adiponektin; biyolojik belirteg; koroner
anjiyografi; koroner arter hastaligi/kan/siniflandirma.
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The most common cause of death due to cardiovas-
cular diseases is coronary artery disease (CAD), which
is a progressive inflammatory disease with underlying
atherosclerosis in its etiology."” In addition to major
risk factors such as smoking, hypertension, diabetes
mellitus (DM) and hyperlipidemia, adiponectin which
is secreted from adipose tissue has recently been shown
to be associated with CAD and other risk factors.™ Alt-
hough the physiological role of adiponectin has not be-
en fully understood, several studies have demonstrated
antiatherogenic and anti-inflammatory effects of adipo-
nectin in endothelial cells and macrophages,** and that
adiponectin levels decreased in presence of hypertensi-
on, DM and metabolic syndrome.”"” It has been also
suggested that normal or high levels of adiponectin may
prevent development of cardiovascular diseases and
complications in healthy individuals.""

In this study, we assessed serum adiponectin levels
of those diagnosed with CAD angiographically in diffe-
rent patient groups and investigated the association bet-
ween levels and the severity of coronary atherosclero-
sis.

PATIENTS AND METHODS

The study included 86 patients (70 males, 16 fema-
les) who visited the cardiology department and who we-
re detected with severe lesions (=50% stenosis) in the
coronary arteries by coronary angiography. On the ot-
her hand, the control group consisted of 33 subjects (16
males, 17 females) with completely normal coronary ar-
teries. Prior to coronary angiography, a detailed medi-
cal history was obtained from every subject and risk
factors of CAD were established. Subjects were also
evaluated by physical examination and 12-lead electro-
cardiography.

Patients with heart failure and atrial fibrillation and
those with an infectious disease or conditions which
may affect metabolic parameters (those with thyroid
dysfunction, anemia, and malignancy, renal and liver
dysfunction based on medical history or laboratory
tests) were excluded from the study. Hypertensives and
diabetics continued to benefit from drug therapy. Obe-
sity was defined as body mass index (BMI) of >30
kg/m’.

Routine biochemistry analyses of all the subjects
were performed using 12-hour fasting venous blood
samples. 10-mL venous blood samples which were col-
lected to assess serum total adiponectin levels were cen-
trifuged at 4000 rpm for 7 minutes and the supernatant
was decanted into an eppendorf. The serum samples
were stored at -20°C in the laboratory and levels of se-
rum total adiponectin were measured by ELISA method

(Adiponectin ELISA, BioVendor Laboratory Medicine
Inc., Czech Republic).

Selective coronary angiography by standard Judkins
technique was performed on all subjects with the right
femoral approach and patients who were found to have
severe coronary stenoses were divided into three groups
according to the number of vessels affected: single-ves-
sel lesion (n=18: 13 males, 5 females), two-vessel lesi-
ons (n=16: 15 males, 1 female) and multi (=3) -vessel
lesion (n=52: 42 males, 10 females).

The severity of coronary lesions was assessed using
the modified Gensini score."” Scoring was applied as
follows: 5 scores for left main coronary lesion; 2.5 sco-
res for proximal left anterior descending (LAD) artery
and the left circumflex artery (LCx); 1.5 scores for the
mid-LAD artery lesion; 1 score for the first diagonal
branch (D1) and the obtuse marginal branches and right
coronary artery; 0.5 score for the second diagonal (D2)
and the LCx posterolateral branch. Gensini scores were
calculated by adding up the respective scores for each
patient.

Informed consents were obtained from all patients
and the study protocol was approved by the local ethics
committee of our hospital.

Statistical analyses were performed by SPSS packa-
ge program (version 11.0 for Windows) and the results
were presented as mean * standard deviation. In the ca-
parison of measurable data the Student t-test was used
in the assessment of subjects with/without CAD, while
Kruskal-Wallis test was used in the comparison of sub-
groups of CAD patients (single-vessel, two-vessel and
(=3) vessel). The Mann-Whitney U-test and the Stu-
dents T tests were used in binary comparison of control
group and patient subgroups according to the number of
vessels affected. Pearson correlation test was also used
in the assessment of the correlation between serum adi-
ponectin levels and certain parameters including age,
BMI and Gensini score. P<0.05 was considered to be
statistically significant.

RESULTS

Table 1 shows comparison of the basic characteris-
tics of patients and the control group. Mean age and the
number of male patients and smokers were significantly
higher in the patient group than the controls (p=0.01).
There was no significant difference between the groups
with regards to body mass index and prevalence of
hypertension, DM and obesity . Serum adiponectin le-
vels were found to be significantly lower in the patient
group (2.0£2.0 pg/dL) compared to the control group
(3.2£2.7 pg/dL) (p=0.01). The mean Gensini score
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Table 1. Comparison of basic characteristics and serum adiponectin levels in the patient and control groups

Control group (n=33)

Patient group (n=86)

Number Percentage Mean+SD Number Percentage Mean+SD p

Sex 0.01

Male 16 48.5 70 81.4

Female 17 51.5 16 18.6
Age 54.8+10.7 60.0+9.5 0.01
Body mass index (kg/m?) 27.8+3.5 26.8+4.9 NS
Hypertension 14 42.4 39 45.4 NS
Diabetes mellitus 14 42.4 34 39.5 NS
Cigarette smoking 8 242 33 38.4 0.01
Obesity (BMI >30 kg/m?) 14 42.4 35 40.7 NS
Previous myocardial infarction - 56 65.1
Coronary artery bypass grafting - 26 30.2
Percutaneous coronary intervention - 26 30.2
Adiponectin (pg/dL) 3.2+2.7 2.0£2.0 0.01

NS: not significant

which indicates prevalence of coronary lesions in the
patient group was found to be 3.8%1.7.

No significant difference was found between patient
subgroups according to the number of vessels affected
with respect to mean age, BMI, hypertension, DM and
serum adiponectin levels.

In the binary comparison of patient subgroups and
control group, mean age was not significantly different
in patient subgroups with single-vessel (61.1+9.3) and
two-vessel lesion (59.7£11.4) compared to the controls,
whereas mean age was significantly higher in the pati-
ent subgroup with multi-vessel (=3) lesion (59.7£9.29
years) (p=0.01). Serum adiponectin levels were not sig-
nificantly different between patient subgroup with sing-
le-vessel disease (2.6+2.5 pg/dL) and control group,
while it was found to be significantly lower in the pati-
ent subgroup with two-vessel (1.5+0.9 pgr/dL) and
multi-vessel lesion (2.0+2.0 pg/dL) compared to the
control group (p=0.01).

Serum adiponectin level was not significantly rela-
ted to age and BMI, whereas a significant and negative
relation was found in the correlation analysis, despite
poor Gensini score (r=-0.209; p=0.02; Figure 1).

DISCUSSION

Some recent studies have shown that adiponectin
which is secreted from adipose tissue is associated with
CAD.”" Similarly, our study also showed that serum
adiponectin levels were significantly lower in patients
with angiographically diagnosed CAD compared to the
controls. In addition, serum adiponectin levels were not
significantly different in single-vessel lesions compared
to the control group, whereas it was found to be signifi-

cantly lower in patients with two-vessel and =3-vessel
lesions. As a result, it may be suggested that low serum
adiponectin levels may indicate multi-vessel (=2 ves-
sels) disease rather than single-vessel disease. In other
words, it may be concluded that serum adiponectin le-
vel decreases in CAD patients with multi-vessel invol-
vement, whereas no significant difference was found in
CAD patients with single-vessel disease.

Despite a poor but significantly negative association
of Gensini score in the patient group indicating the ex-
tent (prevalence) of the coronary lesions, with serum
adiponectin level, it is suggested that there is decreased
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Figure 1. The relationship between serum adiponectin levels
and Gensini score
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serum adiponectin levels with CAD progression or that
more severe and prevalent coronary lesions are obser-
ved in patients with lower levels of serum adiponectin.
The physiological role of adiponectin has not been
fully understood; however, it has been demonstrated
that adiponectin has an antiatherogenic and antiinf-
lammatory effect on endothelial cells and macropha-
ges."” Moreover, it has been suggested that normal
and even higher serum adiponectin levels may prevent
the development of cardiovascular diseases and comp-
lications in healthy individuals."" Recently, Liang et
al."” revealed that there was an association between
the progression of CAD diagnosed angiographically
and decreased serum adiponectin level in patients with
angina pectoris following a 5-year follow-up. In, anot-
her study in which coronary angiography was perfor-
med on 325 male patients with stable angina pectoris,
unstable angina pectoris and non-ST elevation myo-
cardial infarction (MI) it was found that low serum
adiponectin levels were a predictor of acute MI and
cardiac mortality."" It has been suggested that CAD
patients with complex lesions have lower serum adi-
ponectin levels and that decreased adiponectin levels
may indicate sensitivity of plaque."”

High molecular weight (HMW) adiponectin which
is an active form of adiponectin makes up the majority
of intracellular adiponectin and has more effective role
in glucose and lipid metabolism compared to total adi-
ponectin."? In a study conducted by Inoue et al."” on
149 patients it was shown that decreased HMW adipo-
nectin level was associated with vasospastic angina pec-
toris, stable angina pectoris and MI. The study showed
that HMW adiponectin levels were lower in CAD pati-
ents with multi-vessel disease compared to those with
single-vessel disease and that decreased HMW adipo-
nectin level together with DM, insulin resistance and
high sensitivity CRP was a predictor of cardiovascular
events."” On the other hand, serum adiponectin levels
were measured in our study, but their molecular forms
were not evaluated. However, decreased total adiponec-
tin levels in CAD patients with multi-vessel in our study
suggest that HMW adiponectin level may also be dec-
reased.

Whether decreased serum adiponectin level in pati-
ents with multi-vessel coronary disease is the reason or
a result is still uncertain. In this regards, it is obvious
that there is a need for randomized, prospective studies,
as well as experimental studies. Some recent studies ha-
ve thrown light on this subject, although partially. In a
prospective study conducted by Pischon et al."” it was
found that the risk of MI was lower in men with high
adiponectin level, independent of other risk factors. In
their experimental study, Okamoto et al."* demonstra-

ted that there was subendothelial adiponectin accumula-
tion at the site of catheter-related vascular damage,
whereas no such accumulation was found in intact vas-
cular sites. As a consequence, it was reported that there
was a decrease in serum adiponectin levels. It has been
also shown that adiponectin acts as an endogenous re-
gulator of endothelial cells in response to inflammatory
stimuli, inhibits cell proliferation and migration of vas-
cular smooth muscles and has antiinflammatory and an-
tiatherogenic effects on macrophages together with en-
dothelial cells,"” and has also been shown to increase
nitric oxide production in endothelial cells.”

In conclusion, serum adiponectin levels have been
shown to decrease significantly in CAD patients com-
pared to controls. It has been demonstrated that serum
adiponectin levels are significantly lower in patients
with two or multi-vessel lesions compared to controls.
As a consequence, low serum adiponectin levels may
indicate single-vessel disease rather than multi-vessel
disease (=2 vessels). In addition, despite a poor but
significantly negative association of Gensini score,
which indicates the extent of the coronary lesions,
with serum adiponectin level it is suggested that there
is decreased serum adiponectin levels with CAD prog-
ression or that more severe and prevalent coronary le-
sions are observed in patients with lower serum adipo-
nectin levels.

Our study did not include any methodology (objec-
tives, methods, etc.) investigating the effect of serum
adiponectin level on possible new cardiovascular
events, which was one of the limitation of the study.
Therefore, further randomized and prospective studies
as well as experimental studies are obviously required.
Absence of multivariate analysis between serum adipo-
nectin levels and age, sex, BMI, hypertension and DM
was another limitation in our study. Although a signifi-
cant relation between serum adiponectin levels and age
was not found in our study, it is known that age has an
effect on serum adiponectin levels and that there exists
a positive relationship between age and serum adipo-
nectin level.”" On the other hand, the ages of CAD pa-
tients were significantly higher compared to the control
group. As a result, it is interesting that serum adiponec-
tin levels decreased significantly when the levels were
expected to increase with age. This is associated with
CAD. The poor but significantly negative association of
Gensini score with serum adiponectin level also sup-
ports this relationship. We conclude that our study is
important since it allowed evaluation of serum adipo-
nectin levels in the subgroup of patients with angiograp-
hically documented coronary lesions and demonstration
of the relationship between prevalence of coronary lesi-
ons and serum adiponectin levels.
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