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Abstract:

Background: Increased level of serum homocysteine
(Hcy) and high sensitivity C-reactive protein (hs-CRP)
have a proven implication with epithelial injury leading
to coronary artery disease ((CAD). These are strongly
associated with different metabolic syndrome variables,
although different studies have shown both positive
and negative responses when correlated with type 2
diabetes malitus (T2DM). In this study we explored the
role of these markers of CAD in type Il diabetic and non
diabetic patients with newly diagnosed acute coronary
syndrome (ACS) at a tertiary care hospital among
Bangladeshi population.

Methods: We wanted to identify whether Hcy and hs-
CRP link positively or negatively with type 2 diabetes in
this cross sectional observentional study. A total of 260
patients with new onset ACS were included in the study,
out of which 72 patients with T2DM and 188 patients
without diabetes were considered as group | and group
Il respectively. Clinical and biochemical data were
compared in between the groups.

Results: The mean age of the study population was
50.33%15.50 years and 45.86+18.76 years in group | and Il
respectivly. Male female ratio was 4:1 among the whole
study subjects. There was significantly higher level of
serum homocysteine in group Il than group | 18.41£15.49
pmol/L vs. 14.11%£6.48 uymol/L respectively (p <0.05).
Similarly hs-CRP in group | was 26.84+30.30 mg/L and in
group Il 37.48+37.99mg/L, higher in group Il (p<0.05). Both
Hcy and hs-CRP were higher in male and female patients
in group Il. Dyslipidaemia was significant risk factor in
group | and smoking in group Il (p<0.05).

Conclusion: In patients with ACS serum Hcy and hs-CRP
were significantly higher in non-daibetic patients then
in patients with type 2 diabetes. This association may
be population or ethenicity specific which provide
further scope for future elaborate studies.

Keywords: Homocysteine (Hcy), high sensitivity C reactive
protein (hs-CRP), type 2 Diabetes mellitus (T2DM), acute
coronary syndrome (ACS).

Introduction:

Various studies have pointed out that South Asians have a
higher prevalence of coronary artery disease (CAD) as
compared with other ethnicities, with a higher rate at younger
ages'. Traditionally there are some conventional risk factors

(Bangladesh Heart Journal 2020, 32(2): 114-120)

like age, male sex, positive family history, hypertension,
smoking, hyperlipidaemia, metabolic syndrome, diabetes,
lack of exercise, obesity, and some emerging risk factors,
like C- reactive protein, Homocysteine, Fibrinogen etc?.
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DM is associated with a higher short-term risk for major
adverse cardiovascular and cerebrovascular events and
heart failure and a higher long-term risk for mortality in
unselected patients with acute ischemic chest pain3.
Studies demonstrated that, patients with type 2 diabetes
mellitus (T2DM) without prior myocardial infarction (MI)
have a risk of death from CAD as patients without
diabetes with prior MI4. Diabetes is now considered to
be a risk equivalent of coronary artery disease for future
MI and cardiovascular death®.

T2DM is a strong risk factor for coronary artery disease,
which in turn is the leading cause of mortality and
morbidity in diabetic patients®. Although this increased
risk has been attributed primarily to hyperglycemia,
dyslipidemia, and a prothrombotic state, recent
observations have focused attention on low-grade
inflammation in the pathogenesis of T2DM and its
complications’.

In recent years, a considerable numbers of studies have
analyzed the prognostic role of different biomarkers in
acute coronary syndromes (ACS)8. Moderate
hyperhomocysteinemia defined as total homocysteine
concentration between 12 to 30 ymol/L, occurs in about
30% of patients with clinical complications of
atherosclerosis. Prospective and genetic studies have
shown that moderate hyperhomocysteinemia in healthy
persons is a weak predictor of cardiovascular disease®.
Contrary to it, in patient with ischemic heart disease,
renal failure or diabetes mellitus and in thromboembolic
disease, hyperhomocysteinemia represents a strong
predictor of vascular morbidity and mortality©.

DM is associated with a higher short-term risk for
MACCEs and HF and a higher long-term risk for mortality
in unselected patients with AICP. DM should be included
as a high-risk variable in national acute coronary
syndrome guidelines. Top of Form

Bottom of Form

Atherosclerosis with thrombosis superimposed is by far
the most frequent underlying cause'!. Inflammation plays
an important role in all stages of the atherosclerotic
process, from the onset of initial lesions to plaque
progression and complications'2. Prognostic studies
have shown that C-reactive protein (CRP) is a strong
predictor of cardiovascular events'3. In particular, in acute
coronary syndrome, high concentrations of CRP are a
marker of recurrent cardiac events for up to 5 years’*
Both hyperhomocysteinemia and increased inflammatory
activities are shown to be associated with atherosclerosis
and coronary disease®.
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Over the past decade, atherosclerosis and inflammation
have been closely linked and hs-CRP, as an acute phase
reactant and non-specific marker of inflammation has
been widely studied®. The analysis of biochemical
markers particularly hs-CRP helps to better define the
prognosis and may be helpful in stratifying patients at
risks for major cardiac events'®. Also chronic poor
metabolic control of diabetes is characterized by elevated
plasma homocysteine concentration'0. In uncomplicated
T2DM patients without nephropathy, Mazza et al., have
shown that basal level of homocysteine was 35% lower
in compared with healthy controls. They concluded that
chronic hyperglycemia may affect its renal excretion, or
accelerate hepatic trans-sulfuration secondary to insulin
disorders'6.

In Bangladesh few studies to evaluate association of
Hcy as a risk factor in ACS patient and correlations of hs-
CRP with angiographic severity of coronary artery disease
was done separately, but no study has been done to
evaluate the relation between homocysteine and hs- CRP
in acute coronary syndrome patient. The aim of this study
is to ascertain the differences in the behavior of C-reactive
protein and homocysteine concentrations as well as their
impact in patient of acute coronary syndrome, with and
without type 2 diabetes.

Methods:

This cross sectional observational study was carried out
in the department of Cardiology of Dhaka Medical College
Hospital (DMCH), from October 2010 to September 2011.
260 patients with acute coronary syndrome
encompassing STEMI, NON STEMI and UA who were
admitted at the CCU of DMCH were the study population.
They were divided on the basis of presence of T2DM,
group | patients with T2DM and group Il patients without
T2DM. All consecutive patients who were clinically
diagnosed as ACS and undertook measurement of
serum serum Homocysteine and high sensitive CRP
were enrolled in the study on the basis of inclusion and
exclusion criteria. Patients with history of previous UA,
STEMI, NSTEMI, percutaneous coronary intervention,
coronary artery bypass grafting, cardiomyopathy,
Congenital heart disease, vulvular heart disease, severe
co-morbid conditions and taking Folic acid, Vit.B-6,Vit.B-
12 or statins were excluded from the study.

Informed consent was taken from all patients or from the
legal guardians. Initial evaluation of the study population
by history and clinical examination was performed and
recorded accordingly in the preformed data collection
sheet. Demographic variables e.g. Age, sex and personal
information were recorded. Risk factors of ischemic heart
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disease (IHD) e.g. hypertension, smoking, dyslipidaemia,
diabetes mellitus, family history of premature CAD and
obesity was noted. Necessary laboratory investigations
RBS, fasting lipid profile, S. Creatinine, S. Troponin-l was
done and recorded. 12 lead resting ECG was done at a
paper speed of 25 mm/s and 10mm/mV standardization
at admission. Trans-thoracic echocardiography was
done by 2D & M-mode and Doppler echo modalities and
left ventricular ejection fraction (LVEF) was measured by
Tichoitz’s method.

Blood was collected for fasting serum homocysteine
assay and hs -CRP on the next morning following the
admission day. Serum homocysteine level was
measured by Fluorescence Polarization Immunoassay
(FPIA) method and recorded in units of “amol/L. The
serum Hs-CRP was performed by using DADE
BEHRING BN 100, estimated by nephelometric system
as per instructions of the manufacturer.

The research protocol was approved by the “Research
Review Committee” & the “Ethical Committee” of DMCH,
Dhaka. The numerical data obtained from the study were
analyzed and significance of difference was estimated
by using the statistical methods. Data were expressed
in frequency, percentage, mean and standard deviation
as applicable. Comparison between groups was done
by unpaired student’s test, chi-square test, and Fisher’'s
exact test as applicable. Data were analyzed by using
computer based SPSS program (version 16). Probability
less than 0.05 was considered significant.

Results:

There was no significant age difference among the
groups. The mean age of the study population in group |
was 50.33+15.50 years and in group Il the mean age
was 45.86+18.76 years. (Table 1)

Table |
Distribution of age of the patients

Age Group | (n=72) Group Il (n=188) P value
(in year) N % N %

31-40 32 44.4 118 62.8

41 -50 12 16.7 24 12.8

51 -60 18 25.0 20 10.6

61-70 10 13.9 24 12.8

>70 0 0.0 2 1.1

Mean+SD  50.33+15.50 45.86+18.76  0.073"

In group | 75.0% was male and 25% female and in Group
I 81.9% was male and 18.1% was female. Male female
ratio was 4:1 among the whole study subjects. (Figure 1)
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Fig.-1: Sex distribution of the study subjects (N=260)

There was similar presentation of ACS in between the
groups, no statistically significant difference found in
between the study groups regarding the clinical
diagnosis. (Table II)

Table-ll
Clinical presentation of subsets of ACS among the
study groups

Clinical Group lI(n=72) Group Il (n=188)  p Value
diagnosis n % n %

STEMI 52 72.2 132 70.2  0.460"
NSTEMI 8 11.1 24 12.8  0.928"
UA 12 16.7 32 17.0 0.253m

The table Il shows the serum homocysteine level with
clinical diagnosis in between the groups. The mean
serum homocysteine level was higher in group Il patients
with diabetis malitus. The mean serum homocysteine
level in STEMI, NSTEMI and UA were statistically
significant (p<0.05) between the two groups.

The mean hs-CRP level in patients having acute STEMI,
acute NSTEMI and UA were statistically significant
(p<0.05) in group Il. (Table V)

Serum Homocysteine level was divided into two sub
groups according to sex. The mean serum homocysteine
level was statistically significant (p<0.05) between male
and female patients within each group.(Table V)

The mean hs-CRP level difference in male and female
was statistically significant (p<0.05) in group | but not
significant (p>0.05) in group Il. (Table VI)

Smoking and dyslipidemia were statistically significant
(p<0.05) between two groups but others were not
significant (p>0.05) in chi square test. (Table VII)



117 Comparative Assessment of Serum Homocysteine and High Sensitivity Bangladesh heart j Vol. 35, No. 2
Debnath et al. July 2020

The mean serum Homocysteine differences were The mean serum Hs-CRP differences were statistically
statistically significant and high in group Ilin HTN, smoker significantly high in group Il for HTN, and F/H of premature
and dyslipidemia, but obesity and F/H of premature heart CAD, but other risk factors were not statistically significant

disese was not statistically significant. (Table VIII) between the two groups. (Table IX)
Table-lll
Distribution inbetween the groups of serum homocysteine level according to clinical diagnosis of ACS (N=260).
Clinical Diagnosis Group | (n=72) Group Il (n=188) p Value
Serum homocysteine (umol/L)
Mean+SD Mean+SD
STEMI 14.14+6.6 19.63+£18.1 0.012%
NSTEMI 15.89+8.02 18.19+6.0 0. 012s
UA 12.75+4.88 15.21£5.19 0.001s
Group mean 14.11+6.48 18.41£15.49 0.024s
Table-IV
Distribution inbetween the groups of hs-CRP level according to clinical clinical diagnosis (N=260)
Clinical Diagnosis Group | (n=72) Group Il (n=188) p Value
Hs CRP level (mg/L)
Mean+SD Mean+SD
STEMI 30.12+33.11 41.26+43.26 0.049s
NSTEMI 14.12£12.32 39.67+29.53 0. 001®
UA 8.12+7.77 28.51+27.61 0.001s
Group mean 26.84+30.30 37.48+37.99 0.034s
Table-V
Mean Serum Homocysteine level (mmol/L) of the study subjects according to sex (N=260)
S. Homocysteine (umol/L) Group | (n=72) Group Il (n=188) P value
N % n %
Male
Mean £ SD 16.25 +5.81 19.48 +16.68 0.108"s
Female
Mean £ SD 7.67 +3.45 13.69 +6.82 0.001s
Table-VI
hs-CRP level (mg/L) of the study subjects according to sex (N=260)
hs-CRP level (mg/L) Group | (n=72) Group Il (n=188) P value
N % n %
Male
Mean+SD 31.41£32.77 39.97+38.71 0.097"s
Female

Mean+SD 13.13+14.87 26.24+32.75 0.012°%
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Table-Vil
Distribution of risk factors among the study groups
Risk factors Group | (n=72) Group Il (n=188) P value
N % n %

HTN 30 41.7 70 37.2 0.510ms
Smoking 22 30.6 96 51.1 0.002%
Obesity 12 16.7 38 20.2 0.516"s
Dyslipidemia 54 75.0 112 59.6 0.020s
Family history 6 8.3 30 16.0 0.111ns

Table-VIil

Distribution of the study subjects according to mean serum homocysteine level and risk factors for ACS (N=260)
Risk factors for ACS Group | (n=72) Group Il (n=188) P Value
Serum homocysteine (umol/L)
Mean+SD Mean +SD

HTN 14.86+7.29 19.83+£20.30 0.044s
Smoker 15.81£7.12 19.09+11.82 0.028s
Obesity 14.95£10.25 18.65+£15.60 0.064ns
Dyslipidemia 14.07+6.10 17.88+£14.91 0.036%
F/H Of Premature CAD 14.26+£10.09 15.74+5.51 0.132ns

Table-IX

Distribution of the study subjects according to mean Serum hs-CRP level and risk factors for ACS (N=260)
Risk factors for ACS Group | (n=72) Group Il (n=188) P value
Hs CRP level (mg/L)
Mean+SD Mean+SD

HTN 10.89+£35.33 37.93+38.95 0.001s
Smoking 32.03+32.32 35.33+39.36 0.987"ns
Obesity 34.82+50.88 30.39+27.72 0.711ns
Dyslipidemia 29.59+33.71 39.57+43.14 0.137ns
F/H Of Premature Cad 13.35+6.91 30.41+21.63 0.001s

Discussion:

This cross sectional study was carried out with an aim to
evaluate the serum homocysteine and hs-CRP level in
type 2 diabetic and non diabetic patients with recently
diagnosed ACS.

In this study, mean age was 50.33+£15.50 years ranging
from 32 to 72 years in group | and 45.86+18.76 years
ranging from 31 to 80 years in group I, difference was
not significant (p>0.05). Similar age range was obtained
by Ockene et al., observed the mean age of patients 49
years with range from 20-70 years'”. Gonzalez-Porras et
al., observed the mean age of patients 47 years with
range from 26-54 years™!.

In the current study, 75.0% and 81.9% were male in group
| and group Il respectively, which indicates that ACS was

more common in male subjects, which closely resembled
with Gonzalez-Porras et al., where the authors found male
female ratio was almost 6:1"1. Similarly, Puri et al. observed
ACS was more common in male subjects’8.

In this current study, STEMI was found 72.2% in group |
and 70.2% in group Il. NSTEMI was found in 11.1% and
12.8% in group | and group Il respectively. UA was found
in 16.7% in group | and 17.0% in group Il. Gonzalez-
Porras et al., have shown 57.0% STEMI, 23.0% NSTEMI
and 20.0% UA". Cusack et al., found that, stable angina
with major adverse cardiac event (MACE) in 22.0% and
no MACE in 35.0%. Unstable angina was in 24.0% and
35.0% respectively with MACE and no MACE"®.

Regarding the clinical association with serum
homocysteine level it was observed that the mean serum
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homocysteine level in patients with subsets of ACS were
significantly (p<0.05) higher in patients without DM. The
observed mean homocysteine was 14+6.48 pymol/L and
18.41£15.49 ymol/Lin group | and Il respectively. Kurowska
et al., showed the mean(+SD) serum homocystieine level
in patients having Ml 14.7+6.7 pmol/L in patients with type 2
diabetes and 16.9+£7.4 ymol/L in patients without diabetes.
In UA the investigators showed the mean serum
homocystieine level was 13.9+5.6 pmol/L in patients with
type 2 diabetes and 13.844.2 pymol/L in patients without
diabetes, which are similar with the current study20.

Similarly, the mean hs-CRP level in patients with subsets
of ACS was significantly (p<0.05) higher in group Il. The
mean hs-CRP level of group | and group Il was
26.84£30.30 mg/L and 37.48+37.99 mg/L respectively.
In the study by Kurowska et al., mean hs-CRP level in
patients with Ml was 24.3+£36.6 mg/l in patients with type
2 diabetes and 29.7+40.8 mg/I in patients without
diabetes?0. In case of UA the hs-CRP level was 6.6+6.5
mg/l in patients with type 2 diabetes and 25.2+49.9 mg/
| in patients without diabetes, which were significantly
(p<0.05) higher in patients with out DM, which support
the findings of current study. Facila et al., concluded that
homocysteine over 10pmol/l was an independent
prognostic factor increasing the long term risk of all cause
mortality after acute coronary syndrome?!.

In this present series it was observed that the mean serum
homocysteine level was higher in male and female ACS
patients without DM. This finding is supported by
Kurowska et al., who showed that the mean serum
homocystieine level was 14.4+5.5 pymol/L in male patients
with T2DM and 15.4+6.4 pmol/L in male patients without
diabetes20. Kurowska et al., showed the mean(+SD)
serum homocystieine level was 14.4+7.1 ymol/L in female
patients with T2DM and 15.2+6.0 ymol/L in female patients
without diabetes, which was statistically significant
(p<0.05) and support the findings of the current study?0.

Similarly the mean hs-CRP level was higher in male and
female ACS patients without DM in this syudy. Kurowska
et al., showed lesser hs-CRP level in male patient, which
was 17.0£19.8 mg/l in patients with type 2 diabetes and
31.0+£50.1 mg/l in patients without diabetes, that was
significantly (p<0.05) higher in ACS patients without DM20.
Thus support the current study. Kurowska et al showed,
the mean hs-CRP level was 17.0£38.3 mg/l in female
patients with type 2 diabetes and 20.5+33.6 mg/l in
female patients without diabetes, which was significantly
(p<0.05) higher in ACS patients without DM, which is
consistent with the current study?9. On the other hand,
Idzior-Walu[ et al. CRP levels was significantly higher in
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women with diabetes than in men which was 4.7+3.2
mg/l vs 4.1£7.2 mg/l in female and male respectively?2.

Regarding the risk factors dyslipidaemia and smoking
was statistically singnificant risk factor in group | and
group Il respectively. Puri et al. showed that hypertension,
smoking, positive family history and dyslipidaemia were
the most common risk factors in patients with ACS'8.
The mean serum Homocysteine differences were
significantly (p<0.05) higher in HTN, smoker and
dyslipidemia in patients without T2DM. But obesity and
F/H of premature CAD was almost comparable in both
groups. Puri et al. showed the mean homocysteine was
23.93+10.94 nmol/ml and 25.41+11.88 nmol/ml in
hypertensive and smoker patients respectively. The mean
serum hs-CRP differences was significantly (p<0.05)
higher in HTN and F/H of premature CAD in patients
without DM, but other risk factors was not significant
(p>0.05) between the two groups'é.

This is consistent with the finding done by Akalin A et al.,
that show inflammatory activity and Hcy levels are
increased in type 2 diabetic patients with atherosclerotic
vascular diasease, but there was no correlation between
Hcy and inflammatory markers except TNFz.
Inflammation is not involved in the process by which Hcy
leads atherosclerosis in type 2 diabetes'?. Mazza et al.
demonstrated that homocysteine levels poorly correlated
with the severity of coronary artery disease, but had a
strong predictor of acute coronary syndrome
recurrence 8. A study done by Kurowska et al. reported
that the patients without previously diagnosed diabetes,
the increased homocysteine level and the intensity of
chronic and acute inflammatory reactions could be related
to latent, long-term metabolic disturbances existing in
the great percentage of these patients20,

Conclusion:

This cross sectional observational study was done to
compare the serum homocysteine and hs-CRP levels in
ACS patients with and without T2DM. The result of the
current study suggests that further studies are required for
the assessment of relationship of plasma homocysteine
to atherosclerotic vascular disease and inflammatory
markers in T2DM patients and implication of lower blood
Hcy and hs-CRP level on the prognosis of acute coronary
syndrome patients to reach a conclusive decision.
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