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Abstract

Background: Ischemic heart disease is the most common cause
of death all over the world; its rate is expected to be accelerated in
the next decade. Adiponectin is a protein hormone that modulates
a number of metabolic processes, including glucose regulation and
acid oxidation.

Objective: To correlate serum levels of adiponectin and CAD
severity assessed by Gensini score.

Subjects and methods: Ninety subjects were recruited from
catheterization unit (36 subjects with normal coronary arteries and
54 patients with CAD) and they were subdivided into four groups
according to the number of affected vessel. Their modified Gensini
score was calculated according to the severity of coronary lesions.
Blood samples were withdrawn to measure adiponectin levels.

Results: Adiponectin levels were lower in patients with CAD than
those with normal coronary arteries group by a highly significant
statistically value (P<0.001). A significant negative correlation was
found between adiponectin levels and modified Gensini score (r=
-0.903; P<0.001). Adiponectin levels were significantly lower in
patients with multi-vessels disease compared to patients with two-
vessel disease and single-vessel disease.

Conclusion: Adiponectin levels are lower in patients with CAD in
comparison to group without CAD. The lower the levels the more
severe CAD will be. So, measurement of adiponectin levels may be
helpful in risk stratification of patients with CAD.
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Introduction

Ischemic heart disease is the most common cause of death all over
the world,; its rate is expected to be accelerated in the next decade thus
will lead to high financial cost [1]. It is considered that Adipose tissue
is a storage depot of excess energy and it is known that it participates in
mediating vascular complications. It has an endocrinal and paracrinal
functions as it secrets numerous mediators called adipokines that
share in different metabolic processes.

Leptin, TNF, and a plasminogen activator inhibitor-1 are
adipokines that have atherogenic effects, while adipokines like
adiponectin may have a protective role through its anti-inflammatory
and anti- atherogenic effects [1]. It inhibits the class a macrophage
scavenger receptor which leads to inhibition of foam cells formation.

Moreover, adiponectin inhibits LDL binding to biglycan; this
ultimately decreases lipid accumluation in the subendothelial space,
the cause of atherosclerotic plaque formation [2]. We aimed to study
the correlation between adiponectin serum levels and CAD severity as
assessed by coronary angiography using modified Gensini score [3].

Subjects and Methods

The study population included ninety subjects recruited from
catheterization unit in Menoufia University Hospital and Sohag
Cardiac Center who underwent elective coronary angiography in
the period from January 2016 to December 2016; all patients were
subjected to detailed history taking, full clinical examination and 12-
lead electrocardiography.

Exclusion criteria were DM, infectious disease, thyroid
dysfunction, and liver dysfunction based on medical history or
laboratory tests, neoplastic disease, chronic renal failure (Cr>2.0
mg/dl) or on hemodialysis. The study was accepted by the ethics
committee and written consent was taken from the patients.

Demographic, clinical data and routine biochemistry analyses in
form of serum creatinine, lipid profile and serum adiponectin levels
of all the subjects were performed. Serum samples for adiponectin
were centrifuged and stored at -20 C in the laboratory then measured
by ELISA method, using (Assay Max Human Adiponectin ELISA
(Acrp30) kit, ASSAYPRO LLC Laboratory Medicine Inc., USA).

Selective coronary angiography by standard seldinger technique
was performed for all subjects. Two cardiology interventionists
who were blinded to study evaluated the coronary angiograms. The
modified Gensini score was used to assess coronary lesions severity.
Scoring was applied as follows: lesion in left main coronary was given
score 5; lesions in proximal left anterior descending (LAD) artery and
the left circumflex artery (LCX) were given score 2.5; while lesionin
the mid-LAD artery was given score 1.5; lesions in the first diagonal
branch (D1), the obtuse marginal branches and the right coronary
artery were given 1 score; lastly lesions in the second diagonal (D2)
and the LCX posterior-lateral branch were given score 0.5 [3]. Then
the score was calculated as seen in Figure 1.

Statistical Analyses
Results were statistically analyzed by SPSS version 20 (SPSS
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RCA

CFX: Circumflex; RCA: Right Coronary Artery [15].

Left CA

Right CA

LAD: 75% concentric (4), proximal (2.5).
Score: 4 x25=10

LCx: 90% eccentric (8), proximal (2.5).
Score: 8 x 25 =20

RCA: 75% eccentric (4), middle (1).
Score:4x1=4

Final Gensini score: 10+ 20+ 4 = 34

Figure 1: Calculation of the modified Gensini score in patient with three -vessels disease MLCA: Main left coronary artery; LAD: Left Anterior Descending;

Groups

Normal coronary arteries

Group A

(N=36)

Mean + SD
Age (Y) 55.55 + 11.62
Sex N, %
Male 21 58.3
Female 15 41.7
Hypertension 15 41.7
Family history 5 13.9
Dyslipidemia 10 27.8
Serum Adiponectin levels pg/ml 5.04 + 1.55

Inc., Chicago, IL, USA). Student’s t-test was used to indicate the
significance between 2 means. Chi-Squared (y2) test was used for
comparison regarding qualitative variables. Pearson’s correlation

Table 1: Comparison between the studied groups as regard to age, sex, and risk factors of CAD and serum adiponectin levels.

Test of significance P value

CAD patients

Group B

(N=54)

Mean + SD

56.90 + 11.23 t=0.55 0.582

No % NG 0.077

41 75.9 3.11

13 24.1

27 50.0 X2 0.438
0.60

9 16.7 X2 0.722
0.12

17 315 X2 0.707
0.14

3.65+1.63 6.02 <0.001*

adiponectin levels significantly compared to normal coronary arteries

group (P<0.001) (Table 1).

was used to show strength and direction of association between two
quantitative variables. P value was considered significant if <0.05.

Results

Our study included ninety subjects divided into group A=36
subjects with normal coronary arteries (21 males and 15 females) with
mean age 55.55 + 11.62 and group B=54 patients with CAD (41 male

On the contrary the adiponectin levels in patients with single-
vessel disease and normal coronary arteries group showed no
significant difference (P>0.05).

When analyzing subgroups of patients with CAD, we found
that, serum levels of adiponectin were statistically significant lower
in patients with two-vessel disease (G2), multi-vessels disease (G3)
and, LM disease (G4) as compared to single-vessel disease (G1).Also,
it was statistically significant lower in patients with multi-vessels
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and 13 females) with mean age 56.90 + 11. Group B then subdivided
into: group 1: 17 patients (13 males and 4 females) with single-vessel
disease, group 2: 12 patients (7 males and 5 females) with two-vessels
disease, group 3: 19 patients (16 males and 3 females) with multi-
vessels disease and group 4: 6 patients (5 males and 1 female) with
left-main disease.

Regarding age and sex; no significant difference was found in the
studied groups (P>0.05). In patients with CAD, the levels of serum
adiponectin were found to be lower than those without CAD by a
statistically highly significant value (P<0.001). Moreover, the patients
with two vessels, multi-vessels disease and LM disease had lower

disease (G3) than patients with two-vessels disease (G2) (P<0.05).

As regard to modified Gensini score, it was highly statistically
significant higher in patients with two-vessel disease (33.75 17.73),
multi-vessels disease (67.28 + 41.61) and left-main disease (80.16 +
47.25) than patients with single- vessel disease (8.02 + 6.0) (P<0.001).
While it had no significant difference between patients with left-main
disease and those with multi-vessels disease this may be attributed to
small number of patients in left-main disease group (Table 2).

Receive-operating characteristics (ROC) curve showed that cut-
off value of serum adiponectin level for detection of CAD was<4.6
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pg/ml with sensitivity 85%, specificity 69%, accuracy 79%, PPV 81%
and NPV 76%. As regard cut-off values of serum adiponectin level for
prediction of severity of CAD in two-vessels disease (G2), itwas <4.4
pg/ml, for multi-vessels disease (G3), it was<3.9 pg/ml, and finally for
left main disease (G4), it was<3.8 ug/ml (Figure 2 and Table 3).

There was a significant negative linear correlation between
modified Gensini score and serum levels of adiponectin in the studied
patients group and subgroups (Figure 3 and Table4).

Discussion

Coronary artery disease is a major cause of mortality and
morbidity in developed countries. Although its rates of mortality

decreased in the last four decades, it remains the cause of death in
more than one-third of individuals over age of 35 [4-6].

Leptin, TNF, and a plasminogen activator inhibitor-1 are
adipokines that have atherogenic effects, while adipokines
like adiponectin may have a protective effect through its anti-
inflammatory and anti-atherogenic properties [1]. It inhibits the class
A macrophage scavenger receptor which leads to inhibition of foam
cells formation.

Moreover, adiponectin inhibits LDL binding to biglycan which is
avascular proteoglycan. This ultimately decreases lipid accumluation
in the subendothelial space, the cause of atherosclerotic plaque

Table 2: Comparison of serum adiponectin levels and modified Gensini score in the studied groups and subgroups.

Normal coronary CAD patients GB (N=54)

GA G1 G2

(N=36) (n=17) (n=12)

Mean + SD Mean = SD Mean + SD
Serum adiponectin levels |5.04 +1.55 457+1.64 3.75+1.30
(ng/ml)
Modified Gensini score - 8.02+6.0 33.75+17.73

*Significant., G: Group; G1: Single-Vessel Patients; G2: Two-Vessel Patients; G3: Multi-Vessels Patients; G4: LM Patients

67.28 £ 41.61

Test P value

G3

(n=19)
Mean + SD
3.03+0.84

G4

(n=6)
Mean + SD
2.84+1.28 F=19.06
P<0.001*

Avs. 1=0.092
Avs. 2<0.001*
Avs. 3<0.001*
Avs. 4<0.001*
1vs.2=0.024*
1vs.3=0.001*
1vs.4<0.001*
2 vs.3=0.039*
2 vs. 4=0.055

3vs. 4=0.670

80.16 + 47.25 Kruskal-Wallis 1vs.2<0.001*

=35.12 1 vs. 3<0.001*

P<0.001* 1vs. 4<0.001*
2vs. 3=0.011*
2vs. 4=0.013*
3 vs. 4=0.445

ROC Curve for all patients
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Figure 2: ROC curves of the studied patients group and subgroups showing sensitivity, specificity and accuracy of serum adiponectin levels for detection
of CAD and prediction of its severity. Table 8: Sensitivity, specificity and accuracy of serum adiponectin levels in the studied patients group and subgroups

for detection of CAD and prediction of its severity.
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Table 3: Sensitivity, specificity and accuracy of serum adiponectin levels in the studied patients and subgroups for detection of CAD and prediction of its severity.

Serum adiponectin levels

Total patients GB Gl

AUC 0.81 0.63
Sig <0.001* 0.120
Cutoff point <4.6 -
Sensitivity 85% -
Specificity 69% -
PPV 81.0% -
NPV 76% -
Accuracy 79% -

G2 G3 G4
0.84 0.97 0.97
<0.001* <0.001* <0.001*
<4.4 <3.9 <3.8
92.0% 100% 100%
64.0% 84% 834%
46.0% 76% 60%
96.0% 100% 100%
71.0% 89% 90%

*Significant., G: Group; G1: Single-Vessel Patients; G2: Two-Vessel Patients; G3: Multi-Vessels Patients; G4: LM Patients

Gl
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Figure 3: Correlation between serum adiponectin levels and modified Gensini score in the studied subgroups.

Table 4: Correlation between serum adiponectin levels and modified Gensini score in the studied patients group and subgroups.

Serum adiponectin level
CAD patients GB (N=54)

Gl G2 G3

(n=17) (n=12) (n=19)

R P value r P value r
Modified -0.706 0.002* -0.846 0.001* -0.813

Gensini score

CAD
G4 Patients
(n=6) GB
P value r P value r P value
<0.001* -0.886 0.019* -0.903 <0.001*

*Significant., G: Group; G1: Single-Vessel Patients; G2: Two-Vessel Patients; G3: Multi-Vessels Patients; G4: LM Patients

formation [2]. Therefore, understanding the clinical importance of
adiponectin may have a role in prevention of atherosclerosis [7].

Our study showed that, patients with angiographically diagnosed
CAD had significantly lower levels of serum adiponectin than the
normal coronary group (P<0.001). This agreed with Mohamed et al.,
who found that adiponectin levels were significantly lower in CAD
group compared to the control group and revealed that this finding
might be attributed to the acceleration of vascular inflammatory events
caused by loss of protective effects of adiponectin on the vascular
endothelium. Similarly, Selcuk et al. [8] found lower adiponectin
levels in patients with significant CAD than those without CAD in a
study performed in patients undergoing coronary angiography.

In addition, our study showed no significant difference in
adiponectin levels in patients with single-vessel lesion compared to
the normal coronary arteries group (P>0.05); whereas it was found
to be significantly lower in patients with two-vessels, multi-vessels
and left-main lesions when evaluated by usual method of scoring
systems for severity of CAD. These results were similar to Gokosoy et
al. [9] who found that, patient with single-vessel disease and control
group had no significant difference in serum adiponectin levels, while
patients’ subgroups with two-vessels and multi-vessels lesions had
significantly lower levels compared to control group. As a result, low
serum adiponectin levels may indicate multi-vessels (> 2 vessels) or
left-main disease rather than single-vessel disease [10].
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Only total form of adiponectin was measured while High
Molecular Weight (HMW) adiponectin alone may be a clinically | Author Affiliations Top
useful marker of CAD than total form.

*Cardiology Department, Faculty of Medicine, Menoufia University, Egypt
2Sohag Cardiac Center, Sohag, Egypt

Conclusion
Serum adiponectin levels are lower in CAD patients in comparison
to normal coronary arteries group. The lower the levels the more Submit your next manuscript and get advantages of SciTechnol
severe CAD will be. So, measurement of adiponectin levels may be submissions
helpful as a diagnostic tool in risk stratification of patients with CAD. <= 80 Joumals
<= 21 Day rapid review process
References <o 3000 Editorial team

<= 5 Millionreaders

1. Giannessi D, Maltinti, Del RYS (2007) Adiponectin circulating levels: A new o= More than 5

emerging biomarker of cardiovascular risk. Pharmacol Res 56: 459-467. == Quality and quick review processing through Editorial Manager System

2. Soydinc S, Davutoglu V, Sari | (2007) High serum levels of adiponectin
improves coronary collateral development in patients with coronary artery

disease. Tohoku J 211: 347.352. Submit your next manuscript at ¢ www.scitechnol.com/submission

3. Gensini GG (1983) A more meaningful scoring system for determining the
severity of coronary heart disease. Am J Cardiol 51: 606.

4.

Volume 7 * Issue 5 « 1000361 ePage50f5e



http://www.scitechnol.com/submission
https://www.sciencedirect.com/science/article/pii/S1043661807001818
https://www.sciencedirect.com/science/article/pii/S1043661807001818
https://www.sciencedirect.com/science/article/pii/S1043661807001818
https://linkinghub.elsevier.com/retrieve/pii/S0002-9149(83)80105-2
https://linkinghub.elsevier.com/retrieve/pii/S0002-9149(83)80105-2
https://linkinghub.elsevier.com/retrieve/pii/S0002-9149(83)80105-2
http://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000558?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3dpubmed
http://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000558?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3dpubmed
http://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000558?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3dpubmed
http://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000558?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3dpubmed
http://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000558?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3dpubmed
http://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000558?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3dpubmed
http://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000558?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3dpubmed
http://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000558?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3dpubmed
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.109.192666
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.109.192666
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.109.192666
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.109.192666
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.109.192666
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehu299
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehu299
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehu299
https://www.ajconline.org/article/S0002-9149(13)00093-3/fulltext
https://www.ajconline.org/article/S0002-9149(13)00093-3/fulltext
https://www.ajconline.org/article/S0002-9149(13)00093-3/fulltext
https://www.ajconline.org/article/S0002-9149(13)00093-3/fulltext
https://www.ajconline.org/article/S0002-9149(13)00093-3/fulltext
https://insights.ovid.com/crossref?an=00019501-200803000-00003
https://insights.ovid.com/crossref?an=00019501-200803000-00003
https://insights.ovid.com/crossref?an=00019501-200803000-00003
https://insights.ovid.com/crossref?an=00019501-200803000-00003
https://insights.ovid.com/crossref?an=00019501-200803000-00003
https://insights.ovid.com/crossref?an=00019501-200803000-00003
https://insights.ovid.com/crossref?an=00019501-200803000-00003
http://archivestsc.com/jvi.aspx?un=TKDA-91668
http://archivestsc.com/jvi.aspx?un=TKDA-91668
http://archivestsc.com/jvi.aspx?un=TKDA-91668
http://archivestsc.com/jvi.aspx?un=TKDA-91668
http://archivestsc.com/jvi.aspx?un=TKDA-91668
https://www.internationaljournalofcardiology.com/article/S0167-5273(07)01132-1/fulltext
https://www.internationaljournalofcardiology.com/article/S0167-5273(07)01132-1/fulltext
https://www.internationaljournalofcardiology.com/article/S0167-5273(07)01132-1/fulltext
https://www.internationaljournalofcardiology.com/article/S0167-5273(07)01132-1/fulltext
https://www.internationaljournalofcardiology.com/article/S0167-5273(07)01132-1/fulltext
https://academic.oup.com/eurheartj/article/27/19/2300/2887115
https://academic.oup.com/eurheartj/article/27/19/2300/2887115
https://academic.oup.com/eurheartj/article/27/19/2300/2887115
https://academic.oup.com/eurheartj/article/27/19/2300/2887115
https://academic.oup.com/eurheartj/article/27/19/2300/2887115
https://academic.oup.com/eurheartj/article/27/19/2300/2887115
https://academic.oup.com/eurheartj/article/27/19/2300/2887115
http://www.onlinejacc.org/content/48/6/1155.figures-only
http://www.onlinejacc.org/content/48/6/1155.figures-only
http://www.onlinejacc.org/content/48/6/1155.figures-only
http://www.onlinejacc.org/content/48/6/1155.figures-only
http://www.onlinejacc.org/content/48/6/1155.figures-only
https://doi.org/0121510/AIM.007
https://doi.org/0121510/AIM.007
https://doi.org/0121510/AIM.007
https://doi.org/0121510/AIM.007
https://doi.org/0121510/AIM.007
https://www.ahajournals.org/doi/abs/10.1161/01.atv.0000048856.22331.50
https://www.ahajournals.org/doi/abs/10.1161/01.atv.0000048856.22331.50
https://www.ahajournals.org/doi/abs/10.1161/01.atv.0000048856.22331.50
https://www.ahajournals.org/doi/abs/10.1161/01.atv.0000048856.22331.50
https://www.ahajournals.org/doi/abs/10.1161/01.atv.0000048856.22331.50
https://academic.oup.com/eurheartj/article/27/22/2632/2887161
https://academic.oup.com/eurheartj/article/27/22/2632/2887161
https://academic.oup.com/eurheartj/article/27/22/2632/2887161
https://academic.oup.com/eurheartj/article/27/22/2632/2887161
https://academic.oup.com/eurheartj/article/27/22/2632/2887161
https://academic.oup.com/eurheartj/article/27/22/2632/2887161
https://academic.oup.com/eurheartj/article/27/22/2632/2887161

