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Abstract

Background: A retrospective study was performed to study the effect of polycythe-
mia on the severity of coronary artery occlusions and echocardiographic characteris-
tics among acute coronary syndrome (ACS) patients in Yemen. Methods: Tow hun-
dred and four (204) ACS patients in Yemen who underwent coronary angiography
were reviewed from January 2014 to December 2014. Results: The mean age of Po-
lycythemia ACS patients was significantly lower than normal hemoglobin patients
(54.59 years vs. 57.08 years; p < 0.000). The prevalence of hyperlipidaemia for Poly-
cythemia ACS patients was significantly higher (55.1% and 39.9%; p < 0.000). Also
the prevalence of history of coronary artery disease (CAD) for Polycythemia ACS pa-
tients was significantly higher (21.3% vs.10.6%; p < 0.000). The prevalence of hyper-
tension (HTN), diabetes mellitus (DM), and tobacco smoking were comparable at
both groups. Left ventricle ejection fraction (LVEF) for Polycythemia ACS patients
was significantly lower (47.9% and 52.8%; adjust; p < 0.000). Normal coronary angi-
ography for non-Polycythemia ACS patients was non-significantly higher (9.6% vs.
7.6%). Single vessel occlusion for non-Polycythemia patients was higher (41.9% vs.
29.6%). Two vessel occlusions were comparable for patients at both groups. Three
vessel occlusions for Polycythemia ACS patients were significantly higher (37.2%
vs.23.6%). Conclusions: Acute coronary syndrome occurs at a younger age for Po-
lycythemia ACS patients. Polycythemia ACS patients are also more likely to have
hyperlipedaemia and history of CAD. Impaired LVEF occurs more commonly in
Polycythemia ACS patients. The ACS patients who have Polycythemia were asso-
ciated with more coronary arteries occlusions. Three vessel occlusion and circumflex
coronary artery occlusions occur more commonly among Polycythemia ACS pa-
tients. We noted association between high percentages of hemoglobin and coronary
complications.

Subject Areas

Cardiology, Internal Medicine

DOI: 10.4236/0alib.1103093 October 26, 2016



http://dx.doi.org/10.4236/oalib.1103093
http://www.oalib.com/journal
http://dx.doi.org/10.4236/oalib.1103093
http://creativecommons.org/licenses/by/4.0/

M. A. Al-Huthi, D. Jayed

Keywords

Acute Coronary Syndrome, Polycythemia, Coronary Angiography, Yemen

1. Introduction

Coronary Artery Disease (CAD) is one of the main causes of premature death in indu-
strialized countries [1], even though its incidence and mortality have been falling for
more than a decade in most of these countries [2]. Conversely, it appears to be increas-
ing in many developing countries [3]. It has been shown that coronary stenosis may
“grow” rapidly, leading to total vessel occlusion, particularly in patients who develop
serious coronary events [4]. In fact acute coronary syndromes are most commonly pre-
cipitated when mild or moderate coronary stenosis becomes severely obstructive [5],
and this transformation is usually associated with plaque fissuring, intramural hemorr-
hage, and occlusive thrombosis [6]. In 1980, angiographic studies by De Wood and
coworkers revealed that occlusive thrombus was responsible for most cases of acute
myocardial infarction [7]. Thrombus formation was subsequently implicated in the pa-
thogenesis of unstable angina. At that time, the prevailing concept was that myocardial
infarction resulted from occlusion at a site of high-grade stenosis. The establishment of
coronary thrombosis as the most common cause of myocardial infarction led to the
development and use of thrombolytic agents [8]. The subsequent mortality has been
correlated with the severity of the initial arteriographic lesion [9].

The geographical variation observed in CAD mortality cannotbe fully explained by
differences in the prevalence of known risk factors [10]. Therefore, it has been post-
ulated that theresidual variation may be due to hematological factors. There are consi-
derable geographical variations in the use of coronaryangiography and revasculariza-
tion within the United States and internationally, both in general populations [11] [12],
and among patients who have had acute coronary syndrome [13].

However, many studies have examined risk factors profile for CAD in different geo-
graphical regions, but there have not been studies available at hand regarding compar-
ing the severity of coronary arteries occlusions for ACS patients and hemoglobin levels.
Besides, there have not been data to enable the study of the effect of high hemoglobin
levels on the severity of coronary arteries occlusions in the Middle Eastern and Eastern
Mediterranean ACS patients. The studies in this geographical area are essential. It is
important to establish a causal relationship between risk factor for CAD, severity of
coronary arteries occlusions, and variation of hemoglobin levels.

Polycythemia is a chronic myeloproliferative disorder, involving a multipotent he-
matopoietic progenitor cell, which causes in general an increased production of red
cells, granulocytes and platelets, but most significantly in erythrocytes, which lead to
hyperviscosity and an increased risk of thrombosis. Polycythemia Vera is a chronic
myeloproliferative disorder, involving a multipotent hematopoietic progenitor cell,
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but most significantly in erythrocytes. The occurrence of myocardial infarction in
myeloproliferative disease is mostly attributed to coronary thrombosis due to hyper-
viscosity and thrombocytosis. Patients with polycythemia or essential thrombocythemia
are at increased risk of arterial and venous thromboembolic events. Arterial ischemic
complications occur in 24% to 43% of these patients, particularly those with cardiovas-
cular risk factors (especially cigarette smoking) [14]. Myocardial infarction (MI) and
heart failure is the mostcommon cause of death. The pathophysiology of thromboem-
bolic events in polycythemia Vera has not been elucidated, but many factors are in-
volved: increases in hematocrit and blood hyperviscosity, stimulation of platelet aggre-
gation and thrombogenesis, the presence of leukocytosis, rigidity of the membrane and
intimal proliferation [15]. Hypoxia in patients with high levels of hemoglobin (polycy-
themia) is associated with increase in myocardial work. The effect of high levels of he-
moglobin on the severity of coronary occlusion is posing a rise question. Is high levels
of hemoglobin could be a risk for ACS, and must be taken into account when compar-
ing cardiovascular risk for ACS?

Objectives:

1) To compare the severity of coronary artery occlusions between Polycythemia ACS
patients and non Polycythemia ACS patients in Yemen.

2) To assess echocardiographic characters of ACS Yemeni patients who have poly-

cythemia and have not polycythemia.

2. Methodology

Study Design: A comparative retrospective study design was employed for this study.

Population Samples: Records of the ACS patients admitted in the Cardiac centre at
Al-Thawrah Modern Teaching Hospital (Sana’a city), who had confirmed diagnosis of
acute coronary syndrome and who underwent coronary angiography between from
January 2014 to the December 2014, were evaluated.

Study Area:

Sana’a city: It is the capital of republic of Yemen.

Cases Selection: We retrospectively reviewed the angiographic, echocardiographic
and clinical data of 204 consecutive patients who underwent coronary angiography for
confirmed diagnosis of ACS in the Cardiac centre at Al-Thawrah General Teaching
Hospital between January 2014 and December 2014 in order to assess the coronary
complications of ACS patients among two groups of CS patients in Yemen The first
group ACS patients who have increased hemoglobin levels (polycythemia). The second
group ACS patients who have normal levels of hemoglobin.

All patients had diagnosis of ACS according to WHO criteria for the diagnosis of
ACS.

Definition of Acute Coronary Syndrome: The World Health Organization (WHO)
criteria for the diagnosis of ACS require at least two of the following three elements to
be present: AMI with ST elevation (typical symptoms or electrocardiography (ECG))
with segment ST elevation and raised serum cardiac enzymes (CK-MB or troponin),
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AMI without ST elevation (typical symptoms or ECG without ST-segment elevation
and raised CK-MB or troponin), and unstable angina (symptoms or ECG indicative of
ischemia, with normal enzymes), [16].

Inclusion Criteria: Age 30 - 69 years and diagnosed as ACS (clinical symptoms and
or ECG and/or significant cardiac enzyme elevation).

Exclusion Criteria: Other cardiac disease (congenital heart disease, rheumatic heart
disease and non coronary cardiac surgery, chronic medical illness (e.g. end stage
liver/renal failure), and malignancies.

Sample Size Calculation: A total of two hundred and four (204) patients who had
confirmed diagnosis of ACS admitted consecutively in the Cardiac centre, Al-Thawrah
General Teaching Hospital, and underwent coronary angiography and echocardiogra-
phy. One hundred and two (102) patients have increased levels of haemoglobin levels
(Polycythemia) and equal numbers have normal levels of haemoglobin were included.

Investigations Protocol

1) General Clinical Examination: Measurement of blood pressure (BP), and heart
rate (HR). Physical examination was performed for all patients, especially cardiac ex-
amination (signs of heart failure, arrhythmias etc.), and physical assessment was con-
ducted for associated peripheral vascular disease.

2) Investigations and Procedures:

2.1) Electrocardiography (ECG):

A 12 lead ECG recording was made just before coronary angiography, where we
stressed on the following; QMI (Q wave myocardial infarction), NQMI (Non-Q wave
myocardial infarction), and arrhythmias.

2.2) Echocardiographic Examination

Echocardiographic studies were performed through a transducer systemin the apical
position while the patient was laid comfortably inthe 45° left recumbent position. To
acquire cross-sectional images for reconstruction, the operator must find the centre axis
around which the imaging plane is rotated to encompassthe entire Let ventricle (LV)
cavity. Measurement of left ventricle ejection fraction (LVEF) was calculated from the
M-mode under guidance of 2D dimension, obtained by use of Simpson’s method ac-
cording to the recommendations of the American Society of Echocardiography (ASE).

2.3) Coronary Arteriography

To establish the presence or absence of coronary occlusions, is by comparing the dif-
ferences of coronary vessel occlusions among ACS Yemeni patients who have poly-
cythemi versus ACS Yemeni patients who have normal levels of hemoglobin, and by
comparing the severity and extent of coronary occlusions, such as one vessel disease
(LAD, LCX, or RCA), two vessel disease, three vessel disease, or no vessel disease
(normal coronary angiography).

2.3.1) Measurement of Coronary Artery Diameters:

Quantitative assessment: Each coronary arteriogram was assessed by two experienced
cardiologists. Coronary diameters were measured through use of the Coronary Angio-
graphy Analysis System (CAAS) developed by Reiber [17], and validated by different
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authors [18] [19].

2.3.2) Occlusion Definition:

In our study we have determined that the coronary artery occlusion was defined if
the severity of coronary artery stenosis was of 250% lumen diameter.

2.3.3) Coronary Angiography Protocol:

Preparation of the patients for coronary angiography: The cardiologist responsible
for the procedure should fully explain it to the patients including its risk and benefits.
Patients should be fasting, and an intravenous line should be established. Oral or intra-
venous sedation should usually be administered (e.g., benzodiazepine).

2.3.4) Coronary Arteriography Technique:

The Judkins Technique: This technique has become the most widely used technique
for evaluation of the coronary arteriography. After local anesthesia with 1 percent lido-
caine, percutaneous entry of the femoral artery is achieved by puncturing the vessel 1 to
3 cm below the inguinal ligament. A transverse skin incision is made over the femoral
artery with a scalpel. Using a modified Seldinger’s technique, an 18-gauge thin-walled
needle is inserted at a 30 to 45 degree angle into the femoral artery, and a 0.035 or 0.038
inch J-tip Teflon-coated guide wire is advanced through the needle into the artery. The
wire passes into the femoral artery and should pass freely up the aorta. It is generally
recommended that the patient receives 3000 to 5000 units of heparin after access is ob-
tained.

After coronary angiography has been completed, the catheters are removed and firm
pressure is applied to the femoral area for 15 to 20 minutes, either by hand or by a me-
chanical clamp. The patient should be instructed to lie in bed for several hours, with the
leg remaining straight to prevent hematoma formation.

Statistical Analysis:

All statistical analyses were conducted through use of the SPSS statistical package
version 11.5. Data were expressed as mean + SD or proportion. The x* test or t test used
to compare the difference between groups. We set the level of the statistical significance
at a p value of <0.05. Statistical tests with p < 0.10 and >0.05 were considered to be of

borderline significance.

3. Results

From January 2014 to December 2014, coronary angiography performed on 204 pa-
tients had a confirmed diagnosis of ACS. The ACS Yemeni patients were aged 30-69
years. We gathered all ACS patients (polycythemic and non polycythemic patients),
who were admitted consecutively at the Cardiac Centre at Al-Thawrah Modern Teach-
ing Hospital and underwent coronary angiography.

1) Age, sex and diagnosis of ACS Yemeni patients with high and normal levels
of hemoglobin:

Figure 1 gives the mean age of all ACS patients which was (55.8 + 6.8) years. The
mean age of ACS patients who have polycythemia was significantly lower than non po-
lycythemic patients (54.59 years [SD = 7.56] vs. 57.08 years [SD = 6.21]; p < 0.000).
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Figure 1. The mean age and sex differences for ACS Yemeni patients at both groups, reaching

204 patients.

Table 1. Summarizes the risk factors for CAD among ACS Yemeni patients for both groups
reaching 204 patients.

History of History of History History History Family History

ACS patients groups hyperlipidaemia  smoking of HTN of DM of CAD of CAD
Polycythemia 55.1% 62.1% 48.2% 326%  21.3% 14.0%
Normal hemoglobin 39.9% 55.5% 42.9% 26.2% 10.6% 20.6%
Chi-squire 14.095 2.743 1.715 2.889 12.690 4.649
P 0.000* 0.058 0.110 0.054 0.000* 0.020

*Significant deference;

HTN: Hypertension;

DM: Diabetes Mellitus;

CAD: Coronary Artery Disease.

Acute coronary syndrome among females at both groups was comparable; 27.6% vs.
22.6%.

2) Risk factors for ACS among Yemeni patients Polycythemia and non Polycy-
themia patients:

Table 1 summarizes the risk factors for ACS among patients at both groups in Ye-
men. The prevalence of hyperlipidaemia among ACS patients was significantly higher
for ACS Polycythemia patients than non polycythemic ACS patients (55.1% and 39.9%
respectively; p < 0.000). Also reported history of CAD for polycythemic ACS patients
was significantly higher (21.3% vs.10.6%; p < 0.000).

The prevalence of smoking in polycythemic ACS patients non-significantly higher
(62.1% and 55.5%; p = 0.058). The prevalence of hypertension in Polycythemia ACS
patients was non-significantly higher (48.2% and 42.9%; p = 0.110).
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3) Echocardiographic and coronary angiographic complications among Polycy-
themia and non Polycythemia ACS Yemeni patients:

Table 2 shows the mean left ventricular ejection fraction (LVEF) detected by echo-
cardiography before coronary artery angiography for ACS patients, which was signifi-
cantly lower for Polycythemia patients (47.9% and 52.8%; p < 0.000).

Coronary Artery Angiography:

Table 3 summarizes the severity of coronary artery occlusions among polycythemic
and non Polycythemia ACS patients in Yemen. Normal coronary angiography for pa-
tients with normal hemoglobin levels was non-significantly higher (9.6% vs. 7.6%). Sin-
gle vessel occlusion was significantly higher among normal hemoglobin patients (41.9%
vs. 29.6%; p < 0.001). Two vessel occlusions were comparable among both groups
(25.6% vs. 24.9%). Three vessel occlusions for Polycythemia patients were significantly
higher (37.2% vs. 23.6%).

Figure 2 summarizes the anatomical locations of coronary arteries occlusions for
Polycythemia and non Polycythemia ACS patients in Yemen. Left anterior descending
artery occlusion (LAD) was non-significantly higher among Polycythemia patients
(75.1% vs. 66.8%; adjusted OR = 1.499; p = 016). Circumflex coronary artery occlusion
(CX) was significantly higher among Polycythemia ACS patients (53.8% vs. 42.2%; ad-
justed OR = 1.597; p < 0.003). Right coronary artery occlusion (RCA) was higher
among Polycythemia ACS patients (56.1% vs. 47.2%; OR = 1.434; p = 0.017). Left main
coronary artery occlusion (left main) for ACS patients was comparable at both groups
(7.3% vs. 5.6%; OR = 1.317; p=0.254).

4. Discussion
To our knowledge, the association between ACS and high levels of hemoglobin has lit-

Table 2. The mean Ejection Fraction (EF) for Polycythemia and non Polycythemia ACS patients
in Yemeni 204 patients.

ACS patients groups Me Mean Std. Deviation T P
Ejection Polycythemia 102 47.9 8.381 -6.681 40,000
Fraction (EF) Normal 102 52.8 9.724 -6.681 '

*Significant deference.

Table 3. The coronary arteries (normal or coronary vessel occlusion) among Polycythemia and
non Polycythemia ACS Yemeni patients in Yemen 204 patients.

Coronary Stenosis (occlusions)

ACS Patients

groups Normal coronaries single vessel Two vessel Three vessel
Ne percent Ne percent Ne percent Ne percent
11 43 25 23
Normal Hb

9.6%* 41.9% 24.9% 23.6%

. 8 30 26 38

Polycythemia

7.6% 29.6% 25.6% 37.2%*

*Significant deference.
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Figure 2. Anatomical locations of coronary arteries occlusions among Polycythemia and non
Polycythemia ACS Yemeni patients, reaching 204 patients.

tle studies which described some correlation, while the association of ACS compilations
and high levels of hemoglobin at different levels of hemoglobin was still controversial.

Of 204 ACS consecutive Yemeni patients presented with a confirmed diagnosis of
ACS, underwent coronary angiography. The mean age of all ACS Yemeni patients was
55.8 + 6.8 years. The mean age for non Polycythemia ACS patients was significantly
higher. Occurrence of ACS among females was comparable at both altitudes.

Our results revealed that the mean age of ACS Yemeni patients was lower than the
mean age of the patients in developed countries such as in ACS European patients,
where the mean age was 65 years [20], and it was similar to the mean age of ACS pa-
tients in some Arab countries such as Saudi Arabia where it was 57 years [21], and
Lebanon where it was 60 years [22]. The mean age of ACS Yemeni patients was also
similar to the mean age of the Malaysian ACS patients [23].

Prevalence of risk factors for Acute Coronary Syndrome and variation of he-
moglobin levels:

Our study provides some important information regarding the effect of elevated he-
moglobin levels on the prevalence of risk factors for ACS Polycythemia patients that
will assist in providing appropriate knowledge about high levels of hemoglobin as a risk
for ACS patients. Prevalence of hyperlipedaemia among ACS patients was significantly
higher among Polycythemia ACS patients, (p < 0.000). There is ample evidence to sug-
gest that the process of atheroma is triggered by hyperlipedaemia, with deposition of li-
pids in the arterial wall [24] [25] [26] [27]. Hyperlipidaemia and DM are independent
risk factors for CAD severity and extent. Hyperlipidaemia was associated with more se-
vere CAD, and had a greater influence [28]. Hyperlipidaemia correlated significantly
with progression of atherosclerosis [29].

The prevalence of smoking in ACS patients was comparable among both groups in
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Yemen. The prevalence of smoking among ACS Saudi patients was 76.9% [19], higher
than the prevalence in our study (62.1%), while the prevalence of smoking among ACS
European ACS patients was lower (48%) [18]. Among the ACS patients, coronary oc-
clusions extent and severity was greater among smoker group than non-smoker group
[30]. Smoking causes endothelial dysfunction and is associated with increased platelet
thrombus formation [31].

The prevalence of hypertension in polycythemic and normal hemoglobin ACS pa-
tients was comparable, and which was similar to European ACS patients (48%) [18].

Hypertension is a strong independent risk factor for the development of cardiovas-
cular disease and strongly predicts mortality across populations [32].

The prevalence of DM among ACS patients at high and low altitude regions was
comparable, with mean prevalence of 29.4%. However, our prevalence of DM was 23%
higher than those reported by the major European survey among European ACS pa-
tients [18].

Diabetes mellitus is associated with platelet and endothelial dysfunction resultingin
accelerated atherosclerosis and plaque instability [33]. Diabetic patients presented with
an ACS are morelikely to have a larger culprit lesion with associated plaque ulceration
and intra-coronary thrombus [34].

Multivariate analysis in coronaryartery surgery study showed a modest independent
association between the presence of DM and increased severity of CAD [35]. Two Eu-
ropean studies reported increased severity of CAD and increased vessel disease severity
in diabetic patients [36] [37].

Also reported history of CAD among Polycythemia ACS patients was significantly
higher (p < 0.000), while the prevalence of family history for ACS patients with normal
hemoglobin was significantly higher. A family history of CAD is an independent risk
factor for MI, and that the number of relatives and the age at which they were affected
is related to the strength of the association. There is a multiplicative effect on relative
risk factors among family histories [38].

Echocardiographic and Coronary Angiographic complications among Polycy-
themia ACS patients and ACS patients with normal hemoglobin levels in Yemen:

Echocardiography has a diagnostic, prognostic value, and detects complications in
ACS patients [39]. The mean left ventricular ejection fraction (LVEF) detected by
echocardiography before coronary angiography for ACS Yemeni patients was signifi-
cantly higher among normal hemoglobin ACS patients (p < 0.000). Left ventricular
ejection fraction is an important prognostic variable after acute myocardial infarction
[40]. Left ventricle ejection fraction (LVEF), is a strong predictor of early and long-
term outcome after myocardial infarction [41].

Coronary Arteries Angiography Findings: Coronary arteriography permits a pre-
cise anatomic description of the morphology, distribution, and severity of any signifi-
cant atherosclerotic lesions present [42].

We studied the variations in the coronary arteries occlusion detected by coronary

angiography among Polycythemia ACS patients and ACS patients with normal hemog-
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lobin levels in Yemeni. Our study revealed that the use of coronary angiography among
ACS patients was much higher in male than in female. Many studies in the past have
shown that women are less likely than men to be referred for coronary angiography
[43]. In our study, (204) patients were evaluated. We found that the occurrence of co-
ronary vessel disease among Polycythemia ACS patients, indicated 8 patients (7.6%)
had normal coronary arteries, 30 patients (29.6%) had single vessel disease, 26 patients
(25.6%) had two vessel disease, and 38 patients (37.2%) had three vessel disease. Whe-
reas we found among non Polycythemia ACS patients, that 11 patients (9.6%) had
normal coronary arteries, 43 patients (41.9%) had single vessel disease, 25 patients
(24.9%) had two vessel disease, and 23 patients (23.6%) had three vessel disease. Pre-
dictors of coronary artery disease in an Arab population had not been well defined well.
Coronary artery disease detecting by coronary angiography in Syria (Arab country),
was present in 80% and normal in 20% patients [44]. Compared to the other non-Arab
developing country, such as India, an Indian study on ACS patients at high altitude re-
gions revealed that 5% had normal coronaries, 26% had single vessel, 30% had two ves-
sel, and 39% had three vessel disease [45]. These findings were similar to our findings at
Polycythemia ACS patients. Two and three vessel disease occurrence among non Poly-
cythemia ACS patients was non-significantly lower than Polycythemia ACS patients
Yemen and India.

Our findings compared other developed country such as England. British study
showed coronary occlusion in 48% had one-vessel disease, 38.3%had two-vessel disease,
and 12.7% had three-vessel disease [46]. Our study revealed that three vessel occlusions
was higher than the British findings, and single vessel occlusion was lower than the
British findings.

Our study found that the prevalence of normal coronary angiography, single vessel
disease and two vessel disease were comparable among Polycythemia and non Polycy-
themia ACS patients. The three vessel occlusion occurrence among Polycythemia was
more common.

The location of circumflex coronary artery occlusion (CX) was significantly higher
among Polycythemia ACS Yemeni patients (p = 0.003). The issue is even more troub-
lesome in those situations where the CX is affected. The CX isthe dominant vessel in
only about 10% of humans [47], and is theleast frequently affected vessel in myocardial
infarction [48]. The location of LAD, RCA, and left-main occlusions were comparable
among ACS patients at both groups. Among Polycythemia ACS patients, 75.1% had
LAD occlusion, 53.8% had CX occlusion, 56.1% had RCA occlusion, and 7.3% had left
main occlusion. Among non Polycythemia ACS patients, 66.8% had LDA occlusion,
42.2% had CX occlusion, 47.2% had RCA occlusion, and 5.6% had left main occlusion.

German study showed that coronary artery stenosis found 39% in the LAD, 29% in
the CX’ and 33% in the RCA [49].

Polycythemia ACS patients in Yemen have significantly an angiographic in-
farct-related lesion in the right coronary or left circumflex artery (CX) than the non

Polycythemia ACS patients in Yemen. Non Polycythemia ACS patients were less likely
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to have site of occlusion in left anterior descending (LAD), and left main coronary ar-
tery (Left-main) than Polycythemia ACS patients. Non Polycythemia ACS Patients
compared with Polycythemia ACS patients were less likely to have multivessel disease,
particularly among those where the circumflex was the infarct-related artery. The ma-
jority of Polycythemia ACS patients had multi vessel disease with significant stenoses
(>50%) of the LAD, CX and RCA.

Polycythemia ACS patients had significantly lower global left ventricular function, as
indicated by greater median left ventricular ejection fraction, than did non Polycythe-
mia patients. The decreased EF and increased risk factor for CAD such as hyperlipe-
daemia and reported history of CAD among Polycythemia ACS patients may partially
explain the increased coronary occlusions than non Polycythemia ACS patients. How-
ever, further researches are necessary and are recommended for better clarification of

interaction between Polycythemia and coronary artery occlusions among ACS patients.

4. Conclusion

Acute coronary syndrome patients who have Polycythemia were significantly younger.
Those Polycythemia ACS patients in Yemen have higher risk factors for CAD, especial-
ly hyperlipidaemia and history of CAD, contrary to ACS patients with normal levels of
hemoglobin. ACS patients with normal levels of hemoglobin had significantly better
global left ventricular function, as indicated by greater median left ventricular ejection
fraction, than what Polycythemia ACS patients had. Quantitatively, there is progression
of coronary artery disease with a decrease in LVEF. The Polycythemia ACS patients in
Yemen were associated with more coronary artery occlusions. The Polycythemia ACS
patients have significantly an angiographic infarct-related lesion in the right coronary
or left circumflex artery (CX) than the ACS patients with normal levels of hemoglobin.
ACS patients with normal levels of hemoglobin were less likely to have site of occlu-
sions in left anterior descending (LAD) and left main coronary artery (Left-main) than
Polycythemia ACS patients. We noted that the presence of coronary occlusions among
ACS Yemeni patients was higher than that in developed countries. However, the pat-
tern of coronary occlusions and the pattern of LVEF had a negative relationship among
ACS patients with single, double, and triple vessel disease and high levels of hemoglo-
bin. Three-vessel disease and circumflex coronary occlusion were more common
among Polycythemia ACS patients. There is association between increased levels of
hemoglobin and coronary complications. However, further researches are important
and are recommended for better clarification of interaction between increased levels of

hemoglobin and coronary artery complications among ACS patients.
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Abbreviations

ACS: Acute Coronary Syndromes,
ASE: American Society of Echocardiography,
BP: Blood Pressure,

CAD: Coronary Artery Disease,

DM: Diabetes Mellitus,

ECG: Electrocardiography,

FBG: Fasting Blood Glucose,

HA: High Altitude,

Hb: Hemoglobin,

HDL: High-Density Lipoprotein,

HF: Heart Failure,

HT: Hypertension,

IHD: Ischemic Heart Disease,

LA: Low Altitude,

LDL: Low-Density Lipoprotein,

LVEEF: Left Ventricle Ejection Fraction,
MI: Myocardial Infarction,

Non-QMI: None Q wave Myocardial Infarction,
OR: Odds Ratio,

QMI: Q wave Myocardial Infarction,
RHD: Rheumatic Heart Disease,

RBG: Random Blood Glucose,

SD: Stander Deviation,

TG: Triglycerides,

WHO: World Health Organization.
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