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Abstract
Background: Hyperhomocysteinemia is an independent risk factor for
atherosclerotic vascular disease and for recurrent venous thromboembolism.
Homocysteine has primary atherogenic and prothrombotic properties. There
is relationship between elevated blood homocysteine concentrations and
coronary heart disease (CHD), which appear to be associated with an
increased risk of cardiovascular and cerebrovascular disease.
Aims of the study:
1) To estimate the prevalence of hyperhomocysteinemia among patients with
acute coronary syndrome.
2) To compare the level of hyperhomocysteinemia among patients with different
forms of acute coronary syndrome, i.e. STEMI, NSTEMI, and Unstable Angina.
3) To explore the relationship of hyperhomocysteinemia with other risk factors
for CHD such as smoking, hypertension, and diabetes.
Methods: A total of 130 patients, 77 males with age range (26-75 years) with
mean (52.20± 10.41) and 53females with age range (20-71 years) with mean
(53.47±8.77) were included in 16 month study conducted from 4 th September
2011 to 15th January 2013 in Basrah General Hospital Coronary Care Unit
Fasting blood sample was withdrawn from the patients and Homocysteine level
was measured with lipid profile, blood glucose, blood urea, serum creatinine,
serum troponin titer. The cut off value for homocysteine 15 µmol/L.

Result: The prevalence of hyperhomocysteinemia was (44.6%) patients {39
(50.6%) male and 19(35.8%) female} but the difference was statistically not
significant (p> 0.05).STEMI is more common in young adults aged 20-40 years.
NSTEMI is more common in old patients (61 years and above) while unstable
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angina is more frequent in middle aged persons(41-60 years),with this variation
being significant (p<0.05).The study showed an association between smoking
and serum homocysteine level; this is evident by 44(57.1%) smoker patients
have hyperhomocysteinemia and 33(42.9%) smokers have normal serum
homocysteine level, this relationship is statistically significant as the p value
0.001.

Conclusion:
Hyperhomocysteinemia is prevalent in patients with acute coronary syndrome
as (44.6%) of the patients had high serum homocysteine level.
The level of homocysteine seems significantly related to smoking as (57.1%)
of the smokers had hyperhomocysteinemia.
No significant variation in serum homocysteine level was found among
different subtypes of ACS.
Hyperhomocysteinemia was not found to be significantly related to
hypertension and diabetes.
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Introduction
Homocysteine is an intermediary amino acid formed by the conversion of
methionine to cysteine. Homocystinuria or severe hyperhomocysteinemia is a
rare autosomal recessive disorder characterized by severe elevations in plasma
and urine Homocysteine concentrations. Clinical manifestations of
homocystinuria include developmental delay, osteoporosis, ocular
abnormalities, thromboembolic disease, and severe premature atherosclerosis. 1
Less marked elevations in plasma Homocysteine are much more common,
occurring in 5 to 7 percent of the population 1. Although unassociated with the
clinical stigmata of homocystinuria, mounting evidence suggests that moderate
Hyperhomocysteinemia is an independent risk factor for atherosclerotic
vascular disease and for recurrent venous thromboembolism. 1
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AETIOLOGY OF HYPERHOMOCYSTEINEMIA
Homocysteine is metabolized by one of two divergent pathways: transsulfuration
and remethylation .The transsulfuration of homocysteine to cysteine is catalyzed by
cystathionine-ß-synthase, a process that requires pyridoxal phosphate (vitamin B6)
as a cofactor. Remethylation of homocysteine produces methionine. This reaction is
catalyzed either by methionine synthase or by betaine-homocysteine methyltransferase.
Vitamin B12 (cobalamin) is the precursor of methylcobalamin, which is the cofactor
for methionine synthase. 2
Elevations in the plasma homocysteine concentration can occur due to genetic defects
in the enzymes involved in homocysteine metabolism, to nutritional deficiencies in
vitamin cofactors, or to other factors including some chronic medical conditions and
drugs 3. Some drugs used in the treatment of hypercholesterolemia, such as fibrates and
nicotinic acid, can raise homocysteine levels by appro ximately 30 percent; however, the
clinical significance of this is uncertain

4-5

. Cigarette smoking also may elevate

homocysteine levels 6. Chronic kidney failure can increase homocysteine levels due to
decreased renal removal and impaired metabolism .3

Thermolabile variant of methylene tetrahydrofolate reductase — The most
common form of genetic hyperhomocysteinemia results from production of a
thermolabile variant of methylene tetrahydrofolate reductase (MTHFR) with reduced
enzymatic activity (T mutation) 7. The gene encoding for this variant contains a cytosine
to thymine substitution at nucleotide 677 (C677T) 8.
The responsible gene is common, with a population frequency estimated between 5
to 14 percent 9. Homozygosity for the thermolabile variant of MTHFR (TT genotype) is
a relatively common cause of mildly elevated plasma homocysteine levels in the
general population, often occurring in association with low serum folate levels 10,11.
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As an example, one study of 625 men found that 11.5 percent were homozygous for the
TT genotype 10. However, for those in the top 5 and 10 percent of plasma homocysteine
concentrations, the frequency rose to 48 and 36 percent, respectively. Homozygotes
also had the lowest serum folate concentrations.

Vitamin deficiencies — Increased blood levels of homocysteine may reflect deficiency of
folate, vitamin B6, and/or vitamin B12 12. Plasma folate and B12 levels, in particular, are
strong determinants of the homocysteine concentration. Homocysteine levels are inversely
related to folate consumption, reaching a stable baseline level when folate intake exceeds
400 µg/day 13. Vitamin B6 is a weaker determinant 13.
The importance of vitamin deficiency in the pathogenesis of hyperhomocysteinemia was
evaluated in a cohort of 1041 elderly subjects. Two-thirds of patients with elevated
homocysteine levels had a subnormal plasma concentration of folate, vitamin B12, or
pyridoxal-5-phosphate (the coenzyme form of vitamin B6). The prevalence of low plasma
B12 levels was higher in this cohort than in the younger participants in a European casecontrol study 13. These data suggest that suboptimal B12 intake coupled with poorer
absorption might play a greater role in elevating homocysteine and subsequent CHD risk
in older adults than in younger patients. In contrast, folate intake low enough to raise
plasma homocysteine may be relatively common in the general population, particularly in
moderate consumers of alcohol.
Further evidence of the importance of vitamin deficiency comes from a report that
assessed the results of the United States Food and Drug Administration regulation
requiring all enriched grain products be fortified with folic acid. Patients who had blood
tested following fortification had significantly higher blood folate concentrations and
lower homocysteine concentrations 14.
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In addition, the prevalence of a high homocysteine concentration (>13 µmol/L)
decreased from 18.7 before fortification to 9.8 percent after fortification.
Additional support for the role of folic acid and perhaps vitamin B6 in
hyperhomocysteinemia comes from a trial that randomly assigned 158 healthy
siblings of 167 patients with premature atherothrombotic disease to folic acid (5
mg daily) and vitamin B6 (250 mg daily) or placebo; most of the siblings and
all of the patients had postmethionine loading hyperhomocysteinemia. After a
two-year follow-up, fasting and postmethionine homocysteine levels
significantly decreased with vitamin supplementation, from 14.7 to 7.4 µmol/L
and 64.9 to 34.9 µmol/L respectively, while there were no changes with placebo
therapy.14

ATHEROTHROMBOTIC PROPERTIES OF HOMOCYSTEINE —
Homocysteine has primary atherogenic and prothrombotic properties.
Histopathologic hallmarks of homocysteine-induced vascular injury include
intimal thickening, elastic lamina disruption, smooth muscle hypertrophy,
marked platelet accumulation, and the formation of platelet-enriched occlusive
thrombi 15. These observations may help explain the association between
hyperhomocysteinemia and cardiovascular disease described below.
There are multiple mechanisms by which homocysteine may induce vascular
injury:
§

Homocysteine promotes leukocyte recruitment by upregulating monocyte
chemoattractant protein-1 and interleukin-8 expression and secretion

§

16

.

The thiolactone metabolite of homocysteine can combine with LDLcholesterol to produce aggregates that are taken up by vascular
macrophages in the arterial intima; these foam cells may then release the
lipid into atherosclerotic plaques.

§
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§

Homocysteine increases smooth muscle cell proliferation and enhances
collagen production 17.

§

Prothrombotic effects of homocysteine, which have been demonstrated in
patients with acute coronary syndromes 18, include attenuation of
endothelial cell tissue plasminogen activator binding sites, activation of
factor VIIa and V, inhibition of protein C and heparin sulfate, increased
fibrinopeptide A and prothrombin fragments 1 and 2, increased blood
viscosity, and decreased endothelial antithrombotic activity due to changes
in thrombomodulin function 19.

§

Oxidative stress by free radicals formed during the oxidation of reduced
homocysteine may directly injure endothelial cells 20.

§

Marked platelet accumulation may be secondary to direct proaggregatory
effects of homocysteine or to an impairment in endothelium-mediated
platelet inhibition 21.

§

Prolonged exposure of endothelial cells to homocysteine reduces the
activity of dimethylarginine dimethylaminohydrolase, the enzyme that
degrades asymmetric dimethylarginine, an endogenous inhibitor of nitric
oxide synthase; this impairs the production of nitric oxide

21,22

. This may

contribute to impaired endothelium-dependent vasodilation of both conduit
and resistance vessels 23.
Support for the role of homocysteine in endothelial dysfunction is derived from
studies that found that folic acid supplementation both lowers the homocysteine
concentration and improves measures of endothelial dysfunction

24

.

An alternate view is that hyperhomocysteinemia is not directly harmful, but that
it indirectly inhibits methyl fluxes during transmethylation of methionine; the
resulting impairment of DNA methylation could then affect many physiologic
processes 25.
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A study in patients with uremia and hyperhomocysteinemia found increased
levels of DNA hypomethylation and altered gene expression that were corrected
by administration of folate 26.
LABORATORY DIAGNOSIS — Sensitive assays allow quantification of the
total plasma homocysteine concentration; approximately 75 to 85 percent is
protein-bound and 15 to 25 percent is in acid-soluble free forms

27

. Normal

homocysteine concentrations range between 5 and 15 µmol/L.
Hyperhomocysteinemia has been classified as follows 28:
§

Mild (15 to 30 µmol/L)

§

Moderate (30 to 100 µmol/L)

§

Severe (>100 µmol/L)
An oral methionine challenge (100 mg/kg) can be given to patients suspected
of hyperhomocysteinemia who have normal fasting homocysteine levels

29

. The

oral methionine challenge is more useful for patients with cystathione-betasynthase deficiency than for those MTHFR reductase deficiency 9. The
homocysteine concentration is measured on fasting samples before the
methionine challenge and four and eight hours afterward. The patient is
classified as having impaired homocysteine metabolism if the four hour postmethionine plasma homocysteine concentration exceeds the appropriate mean
level by more than two standard deviations.
However, the prognostic significance of the oral methionine challenge is
uncertain. In one series that included 24 of 163 subjects with homozygosity for
the thermolabile variant, fasting but not postmethionine total homocysteine
levels were associated with CHD status 9.
Homocysteine levels measured at the time of admission for acute myocardial
infarction and unstable angina appear to be accurate 30.
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In this small study, levels at admission were similar to those six months after
the acute event, but there were minor variations in the homocysteine level
during the first week after admission.

Role in Vascular Disease
Hyperhomocysteinemia — Although early data on the relationship between
elevated blood homocysteine concentrations and coronary heart disease (CHD)
and stroke have been somewhat inconsistent

31-33

, high homocysteine levels

appear to be clearly associated with an increased risk of cardiovascular and
cerebrovascular disease. However, homocysteine does not appear to be as
important as other risk factors such as hypercholesterolemia, smoking, diabetes
mellitus, and hypertension.
A meta-analysis that evaluated data from 30 prospective and retrospective
studies, involving 5073 ischemic heart disease and 1113 stroke events,
provides an analysis of the varied data 34. Stronger associations between the
blood homocysteine concentration and cardiovascular events were noted in
retrospective compared with prospective studies. After adjustment for known
cardiovascular risk factors, a 25 percent lower homocysteine concentration
(about 3 µmol/L) in the prospective studies was associated with a lower risk of
ischemic heart disease risk (odds ratio 0.89, 95% CI 0.83-0.86) and stroke
(odds ratio 0.81, 95% CI 0.69-0.95).
These results are supported by a meta-analysis of 40 observational studies
involving 11,162 patients who were homozygous for the thermolabile variant
of MTHFR and 12,758 matched controls 35. Patients with the MTHFR TT
genotype had a 16 percent higher odds of coronary heart disease compared
with controls (odds ratio 1.16, 95% CI 1.05-1.28). Additionally, the MTHFR
TT genotype is associated with an increased risk of silent brain infarcts

36

.
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A meta-analysis performed for the US Preventive Services Task Force
specifically examined the issue of whether homocysteine levels add predictive
value for determining the risk of CHD in adults without known CHD 37.
The analysis found that, independent of Framingham risk factors, each
increase in homocysteine level of 5 µmol/L increases the risk of CHD events
by approximately 20 percent.
Hyperhomocysteinemia has been linked to the following vascular events:
§

Myocardial infarction, other acute coronary syndromes, and recurrent coronary
events 39,41

§

Premature coronary heart disease 42

§

Cardiovascular and total mortality

§

Adverse outcomes after angioplasty 45

§

Carotid artery stenosis

§

Stroke 47, recurrent stroke 48, and silent brain infarct 49

41,43

46

Homocysteine levels have also been linked to the development of heart failure.
A community-based cohort study found that higher homocysteine levels
increased the risk of heart failure even after controlling for interim myocardial
infarctions 51.
The issue of whether homocysteine plays a causal role in cardiovascular
disease or whether there is a non-causal association has additionally been
addressed by meta-analyses that have looked at both prospective studies and
MTHFR mutation studies 51,52. Similar odds ratios for cardiovascular disease
were found in both types of studies. The consistent odds ratios across studies
that should have had distinct sources of bias and error argue in favor of a causal
role for Homocysteine 53.
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AIMS OF THE STUDY:
1) To estimate the prevalence of Hyperhomocysteinemia among patients
with acute coronary syndrome.
2) To compare the level of Hyperhomocysteinemia among patients with
different forms of acute coronary syndrome, i.e. STEMI, NSTEMI,
Unstable Angina.
3) To explore the relationship of hyperhomocysteinemia with other risk
factors for CHD such as smoking, hypertension, and diabetes.
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PATIENT AND METHODS:
This is Cross Sectional study which involved a total of 130 patients, 77 males and
53females were included in 16 months study conducted from 4 th September 2011
to 15th January 2013 in Basrah General Hospital Coronary Care Unit.

INCLUSION CRITERIA:
Patients included in this study were those who were admitted to the
coronary care unit in Basrah General Hospital and diagnosed as Acute
Coronary Syndrome according to the European Society of Cardiology
(ESC) and American Heart Association (AHA).57
Any patient who was admitted to the C.C.U. evaluated and categorized
according to the clinical presentation and electrocardiographic finding
and cardiac enzyme (characteristically serum Troponin I titre) into
1) ST Segment Elevation Myocardial Infarction.
2) Non ST segment Elevation Myocardial Infarction.
3) Unstable Angina.
Complete history was taken and physical examination performed, twelve
standards leads ECG was done and investigations in form of (fasting
blood sugar, blood Urea, Serum creatinine, serum cholesterol, serum
triglyceride, serum low density lipoprotein, serum high density
lipoprotein, serum Troponin level, Hemoglobin) were requested.
Fasting Homocysteine level was measured on day 2 of admission.
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EXCLUSION CRITERIA:
Patients on drugs like methotrexate, carbamazapine, phenytoin,
levodopa, vitamin B6, B12, folic acid, patients with known malignancy
like Acute Leukemia, carcinoma of breast, pancreas or ovary; known
chronic liver disease patients; also patients with GFR less than 50% and
known hypothyroid patients.

Procedure:
Homocysteine assay performed by Diazyme Homocysteine Smart Assay
kit supplied from Diazyme Laboratories, California, USA, by specialist
biochemist.

Principle:
Diazyme Homocysteine assay principle based on the method in which
oxidized homocysteine (Hcy) is first reduced to free homocysteine
(Hcy_) which then react with co-substance, S-adenosylmethionine (SAM)
catalyzed by a Hcy S- methyl transferase to form methoinine ( Met) and
S – Adenosyl homocysteine (SAH). SAH is assessed by coupled enzyme
reactions including SAH hydrolase, adenosine deaminase (Ado) and
glutamate dehydrogenase, wherein SAH is hydrolyzed into adenosine and
homocysteine (Hcy) by SAH hydrolyase. The formed Hcy that is
originated from co –substrate SAM is cycled into Hcy conversion
reaction by Hcy S – methyltransferase. This forms a co – substrate
conversion product = based enzyme cycling reaction system with
significant amplification of detecting signals. The formed Ado is
immediately hydrolyzed into inosine and ammonia which reacts with
glutamate dehydrogenase with concomitant conversion of NADH to
NAD+. The concentration of Hcy in the sample is indirectly proportional
to amount of NADH converted to NAD and absorbance will be measured
by SMART Eurolyser photometer at 340nm.

Reference range: < 15 µmol/L
14
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Statistical Analysis:
The data were analyzed in the computer by using SPSS ( Statistical
Package for Social Science) version 17, and the results were presented
into simple self explanatory tabulation. The test used was Chi-square test
to show significance. P value of less than 0.05 was considered significant.
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RESULT:
The study revealed that out of the total of 130 patients, 77 (59.2%) were males
whose ages ranged between (26-75 years) with a mean of (52.2± 10.4) and 53(40.8%)
were females whose ages ranged between (20-71 years) with a mean of (53.5±8.8 ).
Ninety(69.2%) of the patients were the age range(41-60 years) as shown in Table 1.
The mean homocysteine level of the patient (13.1 ± 11.4) µmol/L.
This study showed that 83(63.8%) patients had got STEMI, 41(31.5%) patients with
NSTEMI and 6(4.6%) with unstable angina. The also shows that 51(66.2%) of the
males and 32(60.4%) of the females got STEMI, 23(29.9%) of the males and 18(34%)
of the females got NSTEMI and 3(3.9%) males and 3(5.7%) females got unstable
angina as shown in Table 2. The overall distribution of ACS subtypes with gender was
not significant (p>0.05).
Table 3 showed the distribution of ACS subtypes by age. STEMI is more common in
young adult aged 20-40 years. NSTEMI is more common in old patients (61 years and
above) while unstable angina is more frequent in middle aged person (41-60
years).with this variation being significant (p<0.05).
Also, the results showed that the prevalence of hyperhomocysteinemia was (44.6%)
patients {39 (50.6%) male and 19(35.8%) female} but the difference was statistically
not significant (p> 0.05) as shown in Table 4.
In addition the study showed that 10 (71.4%) patients from the total 14 patients with in
the age range 20-40 years have hyperhomocysteinemia, 32(35.6%) patients from the
total of 90 patients with in the age range 41-60 years, and 16(61.5%) patients from the
total 26 patients age 61-80 years. The relationship is statistically significant, the p
value 0.006(<0.05), as shown in table 5.
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The study also showed that there is no significant relation between high serum
homocysteine level and the incidence of acute coronary syndrome which is evident by
44.6% hyperhomocysteinemic patients from the total of 130 patients versus 55.4%
with normal homocysteine level, furthermore no significant difference was found in
the homocysteine level and various presentation of acute coronary syndrome i.e.
STEMI, NSTEMI, UA, as shown in table 6
It also showed association between smoking and serum homocysteine level; this is
evident by 44(57.1%) smoker patients have hyperhomocysteinemia and 33(42.9%)
smokers have normal serum homocysteine level. this relationship is statistically
significant as the p value 0.001 (<0.05), as shown in table 7..
The study verified that there no significant relationship between serum homocysteine
level and hypertension as evident by only 34(47.2%) of the hypertensive patient have
Hyperhomocysteinemia, while 38 (52.8%) patients have normal Homocysteine level
i.e. the p value 0.5 which is statistically not significant, as shown in table 8.
No significant relation was noticed between diabetes and homocysteine level because
only 18(39.1%) of the diabetic patient included in the study had elevated serum
Homocysteine in comparison to 28 (60.9% ) with normal Homocysteine level, the p
value 0.35, as shown in table 9.
To explore the relative importance of predictors of hyperhomocysteinemia we use
logistic regression analysis in which hyperhomocysteinemia versus normal level was
the dependent variable. The independent variables were age, sex, smoking,
hypertension, and diabetes. None was a significant predictor.
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Discussion:
The result of our study show that the frequency of hyperhomocysteinemia is
more in the age group less than 60 years (p value 0.006) this finding is
consistent with a case control study in Tufts University,concerning the
Prevalence of familial Hyperhomocysteinemia in men with premature coronary
artery disease < 60 years which enrolled 176 male patient with premature CAD
confirmed angiographically with 250 healthy controls, the result showed
significant relation with hyperhomocysteinemia and CAD, p value 0.001 which
is consistent with our finding . 42
Other finding is the significant association between smoking and hyperhomocysteinemia
with P value 0.001 which is consistent with a study in Tulane University which studied
the relationship between cigarette smoking and novel risk factors for cardiovascular
disease in the United States. There were positive and significant dose-response
relationships between measures of cigarette smoking (cigarettes per day, pack-years, and
serum nicotine levels) and elevated levels of novel risk factors. The findings suggest that
inflammation and Hyperhomocysteinemia may be important mechanisms by which
smoking promotes atherosclerotic disease, the relation with Homocysteine is significant
(P<0.001).6This study shows that there is no association between hypertension and
hyperhomocysteinemia, this finding is inconsistent with other studies like case control
study in Griffith University which involved 250 hypertensive patients and 250 age, sex
and racially matched normotensive controls to assess the relationship between
Homocysteine and gene variant (C677T) as a risk factor for essential hypertension
.Comparison of C677T allele frequencies revealed a higher proportion of the mutant allele
(T) in the EH group (40%) compared to unaffected controls (34%) (p=0.07).
Furthermore, genotypic results indicated that the prevalence of the
homozygous mutant genotype (T/T) in the affected group was higher than that
of controls (14%:10%) (p=0.17) 55.
18
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This result is inconsistent with our result as the p value 0.5 as shown in table
8.we think this is because relatively small sample size and the absence of
control group, in addition the above study involve gene study by PCR and oral
methionin load to detect borderline cases.
In addition this study shows no significant relation between diabetes and
hyperhomocysteinemia which is inconsistent with case control study was
performed in Zhejiang University, which involved 150 patient with type 2
diabetes and control group which found that plasma Homocysteine level is
significantly higher than the healthy group, p value < 0.001 and this is
inconsistent with our result as the prevalence of hyperhomocysteinemia in
diabetic patients 39.1% which render the p value 0.35 which is statistically
insignificant. 56
Also our result is consistent with case control study in University of Turku
which investigated whether moderately elevated plasma homocysteine levels
are independently related to increased incidence of fatal and nonfatal CHD
events in persons with type 2 diabetes, this relation was also significant. 41
We think this disagreement is because our sample size is much less than other
studies, meanwhile the diabetic patients percentage 35.4% which account for
46 patients. There was no significant association between plasma homocysteine
level and the incidence of acute coronary syndrome or with the subtypes. The
same applied for the correlation with hypertension and diabetes which
inconsistent with other researches.
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In addition by using logistic regression test to explore the relative importance
of predictors of hyperhomocysteinemia, we found none of the was a significant
predictors.
The disagreement with other studies was because of relatively small sample
size which was because of short duration of the study and limitation of
financial funds (No fund was received for this study) as the homocysteine
measurement kits are rather expensive.
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Limitation of the study:
A Small sample size, short duration of the study and absence of control group
in the study. We depend on fasting serum Homocysteine level per se, and not
use other diagnostic purposes as gene study and oral methionine load to detect
borderline cases.

Conclusion:
Hyperhomocysteinemia is prevalent in patients with acute coronary syndrome
as (44.6%) of the patients had got high serum homocysteine level.
The level of homocysteine seems significantly related to smoking as (57.1%)
of the smokers had hyperhomocysteinemia.
No significant variation in serum homocysteine level was found among
different subtypes of ACS.
Hyperhomocysteinemia was not found to be significantly related to
hypertension and diabetes.
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Recommendation:
We recommend:
1) To measure serum homocysteine level in patients with acute coronary
syndrome.
2) To perform a larger study to evaluate the relationship with other risk factors
and to study the hyperhomocysteinemia as an independent risk factor.
3) To perform a case control study to screen the patients with family history of
premature cardiovascular diseases
4) To study the effect of homocysteine lowering on the overall CAD risk.

22

PDF created with pdfFactory Pro trial version www.pdffactory.com

Table 1: Shows the frequency and percentage of age distribution
among males and females.
Age range/ years
20-40

Sex

41-60

Total

61-80

No. percentage No. Percentage No. percentage No. percentage
Male

12

15.6%

47

61%

18

23.4%

77

100%

Female

2

3.8%

43

81.1%

8

15.1%

53

100%

Total

14

10.8%

90

69.2%

26

20%

130

100%

X2 test= 6.97

df= 2

p value= 0.031

Table 2. Demonstrates the distribution of ACS categories among
male and female patients.
Acute Coronary Syndrome
STEMI

Sex

NSTEMI

Total

UA

No. percentage No. percentage No. Percentage No. percentage
Male

51

66.2%

23

29.9%

3

3.9%

77

100%

Female

32

60.4%

18

34%

3

5.7%

53

100%

Total

83

63.8%

41

31.5%

6

4.6%

130

100%

X2 test= 0.55

df= 2

p value= 0.76
23
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Table 3 Demonstrates the distribution of ACS subtypes with
different age range.
20-40

ACS

Age range/ years
41-60

Total

61-80

No.

Percent.

No.

Percent.

No.

Percent.

No.

Percent.

STEMI

13

92.9%

57

63.3%

13

50%

83

63.8%

NSTEMI

1

7.1%

27

30%

13

50%

41

31.5%

UA

0

0%

6

6.7%

0

0%

6

4.7%

14

100%

90

100%

26

100%

130

100%

Total

X2 test= 10.82

df= 4

p value= 0.029

Table 4: demonstrates the distribution of hyperhomocysteinemia
among male and female patients:
Homocysteine
Sex

Total

>15 µmol/L
No. percentage

<15 µmol/L
No. Percentage

No.

percentage

Male

39

50.6%

38

49.4%

77

100%

Female

19

35.8%

34

64.2%

53

100%

Total

58

44.6%

72

55.4%

130

100%

X2 test= 2.78

df= 1

p value= 0.095
24
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Table 5: demonstrates the prevalence of hyperhomocysteinemia
according to the age.

Age range/year

Homocysteine
>15 µmol/L
<15 µmol/L

Total

No.

percentage

No.

20-40

10

71.4%

4

28.6%

14

100%

41-60

32

35.6%

58

64.4%

90

100%

61-80

16

61.5%

10

38.5%

26

100%

Total

58

44.6%

72

55.4%

130

100%

X2 test = 10.076

percentage No.

df= 2

percentage

p value= 0.006

Table 6: Demonstrate the prevalence of Hyperhomocysteinemia
among ACS subtypes.
Homocysteine
>15 µmol/L
<15 µmol/L
No.
Percent. No. Percent.

No.

Percent.

STEMI

38

45.8%

45

54.2%

83

100%

NSTEMI

18

43.9%

23

56.1%

41

100%

UA

2

33.3%

4

66.7%

6

100%

Total

58

44.6%

72

55.4%

130

100%

ACS

X2 test= 0.36

df= 2

Total

P value= 0.834
25

PDF created with pdfFactory Pro trial version www.pdffactory.com

Table 7: Demonstrate the relationship between smoking and
hyperhomocysteinemia.
Homocysteine
>15 µmol/L
<15 µmol/L
No.
Percent.
No.
Percent.

No.

Percent.

Smokers

44

57.1%

33

42.9%

77

100%

Non
smokers

14

26.4%

39

73.6%

53

100%

Total

58

44.6%

72

55.4%

130

100%

Smoking

X2 test= 11.99

df= 1

Total

P value: 0.001

Table 8: Demonstrate the prevalence of Hyperhomocysteinemia
in relation to hypertension.
hypertensive

Non hypertensive

Total

Homocysteine
No.

Percent.

No.

Percent.

No.

Percent.

>15 µmol/L

34

47.2%

24

41.4%

58

44.6%

<15 µmol/L

38

52.8%

34

58.6%

72

55.4%

Total

72

100%

58

100%

130

100%

X2 test= 0.44

df= 1

P value= 0.505
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Table 9 demonstrates the relation between diabetes and
Homocysteine level.
Diabetics

Non diabetics

Total

Homocysteine
No.

Percent.

No.

Percent.

No.

Percent.

>15 µmol/L

18

39.1%

40

47.6%

58

44.6%

<15 µmol/L

28

60.9%

44

52.4%

72

55.4%

46

100%

84

100%

130

100%

Total

X2 test= 0.87
0.35

df= 1

P value=
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اﻧﺗﺷﺎر ارﺗﻔﺎع اﻟﮭوﻣوﺳﺳﺗﯾن ﻟﻠﻣرﺿﻰ اﻟذﯾن ﯾﻌﺎﻧون ﻣن
ﻣﺗﻼزﻣﺔ ﻗﺻور اﻟﺷراﯾﯾن اﻟﺗﺎﺟﯾﺔ اﻟﺣﺎدة

دراﺳﺔ ﻣﻘدﻣﺔ إﻟﻰ اﻟﻠﺟﻧﺔ اﻟﻌﻠﻣﯾﺔ اﻟﻣﺷرﻓﺔ ﻋﻠﻰ دراﺳﺔ اﻟطب اﻟﺑﺎطﻧﻲ
ﻛﺟزء ﻣن ﻣﺗطﻠﺑﺎت ﻧﯾل ﺷﮭﺎدة زﻣﺎﻟﺔ اﻟﻣﺟﻠس اﻟﻌراﻗﻲ
ﻟﻼﺧﺗﺻﺎﺻﺎت اﻟطﺑﯾﺔ ﻓﻲ اﻟطب اﻟﺑﺎطﻧﻲ

ﻣن ﻗﺑل
ﻋﻣﺎر ﺻﺎﻟﺢ ﻋﺑود
ﺑﻛﺎﻟورﯾوس طب وﺟراﺣﺔ ﻋﺎﻣﺔ

ﺑﺈﺷراف اﻷﺳﺗﺎذ
اﻟدﻛﺗور ﻋﺑد اﻟرﺣﯾم ﺣﺳن اﻟﺣﻣراﻧﻲ
اُﺳﺗﺎذ اﻟطب اﻟﺑﺎطﻧﻲ
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اﻟﺨﻼﺻﺔ
اﻟﻤﻘﺪﻣﺔ:ارﺗﻔﺎع ﺗﺮﻛﯿﺰاﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ ﻓﻲ اﻟﺪم ھﻮ ﻋﺎﻣﻞ ﺧﻄﻮرة ﻣﺴﺘﻘﻞ ﻟﻸﺻﺎﺑﺔ ﺑﺄﻣﺮاض
اﻻوﻋﯿﺔ اﻟﺪﻣﻮﯾﺔ اﻟﻨﺎﺗﺠﺔ ﻋﻦ ﺗﺼﻠﺐ اﻟﺸﺮاﯾﯿﻦ و اﻟﺠﻠﻄﺎت اﻟﺪﻣﻮﯾﺔ اﻟﻮرﯾﺪﯾﺔ اﻟﻤﺘﻜﺮرة.
اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ ﻟﮫ ﺧﺼﺎﺋﺺ ﺗﺨﺜﺮﯾﺔ اوﻟﯿﺔ ﺗﺆدي اﻟﻰ ﺗﺼﻠﺐ اﻟﺸﺮاﯾﯿﻦ.ھﻨﺎﻟﻚ ﻋﻼﻗﺔ ﺑﯿﻦ ارﺗﻔﺎع
ﺗﺮﻛﯿﺰ اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ ﺑﺎﻟﺪم و اﻣﺮاض اﻟﻘﻠﺐ اﻟﺘﺎﺟﯿﺔ واﻟﺬي ﯾﺮﺗﺒﻂ ﺑﺰﯾﺎدة اﻻﺻﺎﺑﺔ ﺑﺎﻣﺮاض اﻻوﻋﯿﺔ
اﻟﺪﻣﻮﯾﺔ اﻟﺘﺎﺟﯿﺔ و اﻟﺪﻣﺎﻏﯿﺔ.

اھﺪاف

اﻟﺪراﺳﺔ:ﺗﻘﺪﯾﺮﻣﻌﺪل اﻧﺘﺸﺎر ارﺗﻔﺎع ﺗﺮﻛﯿﺰ اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ ﻟﻠﻤﺮﺿﻰ اﻟﺬﯾﻦ ﯾﻌﺎﻧﻮن

ﻣﻦ ﻣﺘﻼزﻣﺔ ﻗﺼﻮر اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ اﻟﺤﺎد وﻣﻘﺎرﻧﺔ اﻟﻤﺴﺘﻮى ﺑﯿﻦ ﻣﺨﺘﻠﻒ اﻻﻧﻮاع ﻟﻘﺼﻮر
اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ ﻣﺜﻞ ،اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ اﻟﻤﺮاﻓﻖ ﻻرﺗﻔﺎع ﻗﻄﻌﺔ اﻻس ﺗﻲ وﻏﯿﺮ اﻟﻤﺮاﻓﻖ
ﻻرﺗﻔﺎع ﻗﻄﻌﺔ اﻻس ﺗﻲ و اﻟﺬﺑﺤﺔ اﻟﺼﺪرﯾﺔ اﻟﻐﯿﺮ ﻣﺴﺘﻘﺮة.
ﺗﺤﺪﯾﺪ ﻧﺴﺒﺔ ارﺗﻔﺎع اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ ﻟﻠﻤﺮﺿﻰ اﻟﺬﯾﻦ ﯾﻌﺎﻧﻮن ﻣﻦ ﻋﻮاﻣﻞ ﺧﻄﻮرة اﺧﺮى ﻟﻼﺻﺎﺑﺔ
ﺑﺎﻣﺮاض اﻟﻘﻠﺐ اﻟﺘﺎﺟﯿﺔ ﻣﺜﻞ اﻟﺘﺪﺧﯿﻦ،ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪم وداء اﻟﺴﻜﺮ.
اﻟﻄﺮﯾﻘﺔ 130 :ﻣﺮﯾﻀﺎ 77 ،ذﻛﻮر ﻓﺌﺘﮭﻢ اﻟﻌﻤﺮﯾﺔ) 75-26ﺳﻨﮫ( و ﺑﻤﺘﻮﺳﻂ ﻋﻤﺮي )±52.20
 (10.41ﺳﻨﮫ و  53اﻧﺎث ﻓﺌﺘﮭﻢ اﻟﻌﻤﺮﯾﺔ ) 71-20ﺳﻨﮫ( و ﺑﻤﺘﻮﺳﻂ ﻋﻤﺮي ) (8.77 ±53.47ﺳﻨﮫ
 ،ﺗﻢ ﺗﺴﺠﯿﻠﮭﻢ ﺑﺎﻟﺪراﺳﺔ اﻟﺘﻲ اﺳﺘﻤﺮت ﻟﻤﺪة  16ﺷﮭﺮا ﻓﻲ ردھﺔ اﻧﻌﺎش اﻟﻘﻠﺐ ﻓﻲ ﻣﺴﺘﺸﻔﻰ اﻟﺒﺼﺮة
اﻟﻌﺎم .ﺗﻢ ﺳﺤﺐ ﻋﯿﻨﺔ دم اﻟﺼﻮم ﻣﻦ اﻟﻤﺮﺿﻰ و ﺗﻢ ﻓﺤﺺ اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ و ﻧﺴﺒﺔ اﻟﺪھﻮن وﻧﺴﺒﺔ
اﻟﻜﻠﻮﻛﻮز ﺑﺎﻟﺪم و اﻟﯿﻮرﯾﺎ و اﻟﻜﺮﯾﺎﺗﻨﯿﻦ ،ﺑﺎﻻﺿﺎﻓﺔ اﻟﻰ ﻣﺴﺘﻮى اﻟﺘﺮوﺑﻮﻧﯿﻦ  .ﻣﺴﺘﻮى اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ
اﻟﻄﺒﯿﻌﻲ ﻟﻠﺪراﺳﺔ ھﻮ  15ﻣﺎﻛﺮوﻣﻮل|ﻟﺘﺮ.

اﻟﻨﺘﺎﺋﺞ:

اﻟﺪراﺳﺔ اﺛﺒﺘﺖ ان ﻣﻌﺪل اﻧﺘﺸﺎرارﺗﻔﺎع اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ ھﻮ (%50.6)39 ) %44.6

ذﻛﻮر و  (%35.8)19اﻧﺎث( ﻟﻜﻦ اﻟﻔﺮق ﻟﯿﺲ ذو دﻻﻟﮫ اﺣﺼﺎﺋﯿﺔ ﻣﻌﺘﺪة.ﺑﺎﻻﺿﺎﻓﺔ ان اﺣﺘﺸﺎء
اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ اﻟﻨﺘﺮاﻓﻖ ﻣﻊ ارﺗﻔﺎع ﻗﻄﻌﺔ اﻻس ﺗﻲ اﻛﺜﺮ اﻧﺘﺸﺎرا ﺑﺎﻟﺒﺎﻟﻐﯿﻦ ﺿﻤﻦ اﻟﻔﺌﺔ اﻟﻌﻤﺮﯾﺔ
) 40-20ﺳﻨﺔ( ،اﺣﺘﺸﺎء اﻟﻌﻀﻠﺔ اﻟﻘﻠﺒﯿﺔ اﻟﻐﯿﺮ ﻣﺘﺮاﻓﻖ ﻣﻊ ارﺗﻔﺎع ﻗﻄﻌﺔ اﻻس ﺗﻲ اﻛﺜﺮ ﺷﯿﻮﻋﺎ
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ﺑﺎﻟﻤﺮﺿﻰ ذوي اﻟﻔﺌﺔ اﻟﻌﻤﺮﯾﺔ  60ﺳﻨﮫ ﻓﻤﺎ ﻓﻮق ﺑﯿﻨﻤﺎ اﻟﺬﺑﺤﺔ اﻟﺼﺪرﯾﺔ اﻟﻐﯿﺮ ﻣﺴﺘﻘﺮة ھﻲ اﻛﺜﺮ
اﻧﺘﺸﺎرا ﻟﺪى اﻟﻤﺮﺿﻰ ذوي اﻟﻔﺌﺔ اﻟﻌﻤﺮﯾﺔ ) 60-41ﺳﻨﺔ( و ھﺬة اﻟﻌﺪﻻت ذو دﻻﻟﺔ اﺣﺼﺎءﯾﺔ
ﻣﻌﺘﺪة.اﻟﺪراﺳﺔ اوﺿﺤﺖ ﻋﻼﻗﺔ ﺑﯿﻦ اﻟﺘﺪﺧﯿﻦ و ارﺗﻔﺎع ﻣﺴﺘﻮى اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ و ھﺬا واﺿﺢ ﺑﻜﻮن
 (%57.1)44ﻣﺮﯾﺾ ﻣﺪﺧﻦ ﻟﺪﯾﮭﻢ ارﺗﻔﺎع ﻣﺴﺘﻮى اﻟﮭﻮﺳﺴﺘﯿﻦ ﺑﺎﻟﺪم و  (%42.9)33ﻣﺪﺧﻦ ﻟﺪﯾﮭﻢ
ﻣﺴﺘﻮى ھﻮﻣﻮﺳﺴﺘﯿﻦ طﺒﯿﻌﻲ ،ھﺬة اﻟﻌﻼﻗﺔ ذات دﻻﻟﺔ اﺣﺼﺎﺋﯿﺔ ﻣﻌﺘﺪة.
اﻻﺳﺘﻨﺘﺎج:اﻟﺪراﺳﺔ اﺛﺒﺘﺖ ان ارﺗﻔﺎع ﻣﺴﺘﻮى اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ ذو اﻧﺘﺸﺎر ﻓﻲ اﻟﻤﺼﺎﺑﯿﻦ ﺑﻤﺘﻼزﻣﺔ
ﻗﺼﻮر اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ اﻟﺤﺎدة ﺑﻤﺨﺘﻠﻒ اﻟﻔﺌﺎت اﻟﻌﻤﺮﯾﺔ ﺣﯿﺚ  %44.6ﻣﻦ اﻟﻤﺮﺿﻰ ﻟﺪﯾﮭﻢ ﻣﺴﺘﻮى
ھﻮﻣﻮﺳﺴﺘﯿﻦ ﻣﺮﺗﻔﻊ .ان ارﺗﻔﺎع اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ ﺑﺎﻟﺪم ذو ﻋﻼﻗﺔ اﺣﺼﺎﺋﯿﺔ ﻣﻌﺘﺪة ﻣﻊ اﻟﺘﺪﺧﯿﻦ ﺣﯿﺚ ان
 %57.1ﻣﻦ اﻟﻤﺪﺧﻨﯿﻦ ﻟﺪﯾﮭﻢ ﻣﺴﺘﻮى ﻣﺮﺗﻔﻊ.
ﺑﺎﻻﺿﺎﻓﺔ ﻟﺬﻟﻚ ﻻﯾﻮﺟﺪ اﺧﺘﻼف واﺿﺢ اﺣﺼﺎﺋﯿﺎ ﺑﻤﺴﺘﻮى اﻟﮭﻮﻣﻮﺳﺴﺘﯿﻦ واﻻﺻﺎﺑﺔ ﺑﻤﺨﺘﻠﻒ اﻧﻮاع
ﻣﺘﻼزﻣﺔ ﻗﺼﻮر اﻟﺸﺮاﯾﯿﻦ اﻟﺘﺎﺟﯿﺔ اﻟﺤﺎدة و ھﺬا ﯾﻨﻄﺒﻖ ﻋﻠﻰ ارﺗﻔﺎع ﺿﻐﻂ اﻟﺪم و داء اﻟﺴﻜﺮي.
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