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Estimation of hematological parameters and lipid
profile of coronary artery disease patients with
Helicobacter pylori

1* Muntadher Abd ulateef Alhasan
Department of Biology/College of
Science / University of Thi-Qar
Thi-Qar,lraq
Email: muntadhera@sci.utg.edu.iqg

2" Manal Badi Salih

University of Thi-Qar /College of
Science /Department of Biology
Irag, Thi-Qar
Email: manalbadi_p@sci.utg.edu.ig

Received: 2023-07-05, Revised: 2023-07-17, Accepted: 2023-07-17, Published: 2023-12-22

Abstract— Helicobacter pylori infection causes generally
gastric illnesses, however from the beginning of 1994, a
few researchers have detailed a relationship of H. pylori
with other systemic manifestations are outside stomach
include various extra gastric appearances, for e.g.,
neurological, dermatological, hematologic, visual,
cardiovascular, metabolic, hypersensitive, and
hepatobiliary diseases. In this study, blood parameters,
lipid profile, and fasting glucose were measured for
patients with coronary artery disease with H. pylori, and
the relationship of H. pylori with lipids, which is
considered a risk factor for coronary artery disease, was
measured. 150 people participated in the current study,
and they were divided into three groups: The first group
had arterial disease. coronary artery disease with H.
pylori 50 people, the second group had coronary artery
disease without H. pylori 50 people, the third group the
control group 50 people. The samples were obtained
from the heart center in Nasiriyah. Risk factors were
taken into account: which included age, gender, smoking
status, high blood pressure, and diabetes. In the first
group, the number of males was 28 (56%) and females
22 (44%) with an average age of 72.60 + 18.97, the
second group had a number of males 33 (66%) and
females 17 (34%) with an average age of 71.70 £ 21.06,
the third group the number of males was 28 (56%) and
females 22 (44%) with an average age of 55.44 + 18.53.
There were statistically significant differences (p<0.05)
in the mean lipid profile compared between the study
groups. The causes of hyperlipidemia were found in
patients with H. pylori who had coronary artery disease
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I. INTRODUCTION

Coronary artery disease is one of the main causes of
mortality in the developed countries. Diabetes, lipid profile
disorders, hypertension, and smoking are the common risk
factors of thermogenesis, which result in the coronary artery
disease [1]. Although understanding of the relationships
between the traditional risk factors for coronary artery
disease has grown, the processes behind the illness's death
have not been fully elucidated, therefore, it is crucial to
research the connections between the disease and other risk
factors, Various investigations looked into the connection
between persistent infection and ischemic heart disease H.
pylori infection has been linked in several studies to
coronary heart disease risk factors [2].

A significant link between H. pylori infection,
metabolic risk factors, atherogenesis, and cardiovascular
ilinesses has been documented in several research,
Helicobacter pylori infection is still one of the most
prevalent infections in the world [2-3]. Finding the
pathogenicity mechanism of H. pylori are crucial to
understanding the prevalence of cardiovascular disorders, in
this regard, several of the animal model studies revealed
some findings; for instance, Elizalde et al suggested that H.
pylori infection resulted in platelet aggregation in rats [4].
There are numerous findings on the connection between
chronic atherogenesis and H. pylori infection, although the
mechanism is still not fully understood [5]. Changes in
blood lipid levels, such as low density lipoprotein (LDL)
and high density lipoprotein (HDL) cholesterol, are among
the metabolic risk factors that have been linked to
cardiovascular disease [6]. According to certain additional
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research, H. pylori infection may alter blood lipid levels and
heighten atherogenesis risk factors [7].

It is widely recognized that Helicobacter pylori may
cause gastritis [8], peptic ulcer disease, and mucosa-
associated lymphoid tissue lymphoma and gastric cancer
[9]. There have also been theories about possible
connections between H. pylori infection and conditions
other than digestive problems, such iron deficiency anemia
and idiopathic thrombocytopenic purpura [10]. Numerous
studies have shown a link between cardiovascular illness,
aberrant lipid levels, and seropositivity for H. pylori,
suggesting a still-controversial causative association [11].
On the other hand, there are few instances of an association
between lipids, cardiovascular disease, and an active H.
pylori infection. Additionally, despite reports of how
eliminating H. pylori affects lipid levels [12-14-15].

Il. PATIENTS AND METHODS

The current study was conducted on 100 patients with
coronary artery disease, who were divided into two groups,
and the third group was the control group.

The first group (G1): infected people H. pylori with
coronary artery disease, which numbered 50 people, the
second group (G2): those who did not have H. pylori with
coronary artery disease, whose number reached 50 people,
the third group (G3): the control group who did not have H.
pylori or coronary artery disease, nor did they get infected
with it Any heart disease, depending on clinical
examinations and phenotypic symptoms. In the first group,
the number of males was 28 (56%) and females 22 (44%)
with an average age of 72.60 + 18.97, while in the second
group the number of males was 33 (66%), females 17 (34%)
with an average age of 71.70 + 21.06, while in the group
Third, the number of males was 28 (56%), females 22
(44%), and the mean age was 55.44 + 18.53.

This study was conducted at Al Nasiriyah Heart Center and
consent was obtained from the patients.

Data were collected through the use of a questionnaire
that included medical history, smoking status, weight, blood
pressure and diabetes mellitus. Blood samples were drained
from the anterior vein during morning fasting. Serum
samples were separated after centrifugation. Low-density
lipoprotein cholesterol was estimated using the method of.
Serum high-density lipoprotein cholesterol (HDL) levels
were estimated using the Randox Kkit. It is one of the
enzymatic methods. Serum total cholesterol level was
estimated using the enzymatic method by Randox kit. The
level of triglycerides in blood serum was estimated using the
analysis kit (kit) from the company (Randox), which is one
of the enzymatic methods. Fasting blood glucose (FBS) was
also measured using the hexokinase enzymatic method.
Blood test calculated by CELL-DYN Ruby Auto Analyzer.
The system is used to quantify, calculate and compute
hematological parameters and the measurement process for
total WBC and differential WBC (neutrophils, lymphocytes,
monocytes, easinophils, basophils).

Blood pressure was measured by a trained nurse using a
mercury manometer, after 5-minute resting in sitting
position.
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A. Statistical analysis

The data of the current study was statically analyzed using
SPSS (Statistical Package of Society Science version 26)
using one-way (ANOVA) for mean variation, least
significant difference, independent t-test and chi square.

I1l. RESULTS

The current study was conducted on 100 patients who were
divided into two groups, in addition to 50 people, the
control group, from September 2022 to March 2023.
Demographic data are shown in Table 1.

TABLE 1. DEMOGRAPHIC DATA OF THE PATIENTS AND CONTROL
INVOLVED IN THE STUDY ACCORDING ON RISK FACTORS.

Gl G2 G3
Group (N = 50) (N = 50) (N=50) P. value
Age in years (Mt S.D)
72.60x 71.70% 55.44+18.5
18.97 21.06 3
Gender
Male 28 (56%) 33 (66%) 28 (56%) 0.50
Female 22 (44%) 17 (34%) 22 (44%) )
Weight (M+S.D)
88.64+15. 91.94+ 81.36+11.5
88 18.13 0
Smoking
Smoker 29 (58%) 26 (52%) 0 (0%)
Non- o 0 o 0.000*
smoker 21 (42%) 24 (48%) 50 (100%)
Hypertension
Yes 36 (72%) 21(42%) 0.002*
No 14 (28%) | 29 (58%) :
Diabetes
Yes 28 (56%) 23 (46%) 0.317
No 22 (44%) | 27 (54%) '

M=S.D MEAN + STANDARD DIVASION, P. VALUE < 0.05 MEANS SIGNIFICANT

According to Table 2, there were significant differences
between the three groups of average RBCs (4.84 b + 0.97,
5.15 a + 0.93, 4.44 ¢ £ 0.76), respectively. While the level
of Hb did not record significant differences between the first
and second groups (13.21 * + 217, 13.19 * + 1.35),
respectively. However, the third group had significant
differences (11.93 ° + 1.73) below the level of significance p
< 0.05. The level of HCT was statistically significant below
E < 0.05 among the three study groups (39.42 # + 3.98, 36.34

+ 5.84, 33.51 © + 5.66). While the level of PLT did not
record significant differences between the first and second
groups (285.70 ® + 45.35, 281.70 * +45.33), respectively.
However, the third group had significant differences (184.70
® + 43.82) below the level of significance p < 0.05.



TABLE 2. RED BLOOD CELLS COUNT (RBC)

y RBCs *10° Hb HCT PLT
T, /ml m/di % x10°uL
O"o hletel' 9 > !
U M+SD
G1 4847+ 13.212 39.4272 285.70 % +
0.97 +2.17 +3.98 45.35
G2 5152+ 13.19° 36.34° 281.70°
0.93 +1.35 +5.84 +45.33
G3 4.44°+ 11.93° 3351° 184.70 P
0.76 +173 +5.66 +43.82
P Value 0.001* <0.001* | <0.001* <0.001*
L.S.D 0.29 0.59 1.74 14.97

The results of the current study have shown that there were
statistically significant differences at (p < 0.05) between the
number of white blood cells in the first group, the second
group, and the third group, which were 7.18 + 1.51, 5.69 +
1.44, 5.13 £ 0.77, respectively. The results showed that
there were statistically significant differences at (p < 0.05)
between the number of neutrophils between the two groups
of patients, as well as between the two groups of patients
compared to the control group, 4.30 £ 0.91, 3.43 + 0.88,
3.08 + 0.46, respectively. The results of the current study
showed that there were statistically significant differences at
(p 0.05) between the number of lymphocytes among the
three study groups, 1.79 + 0.37, 1.42 + 0.36, 1.28 + 0.19,
respectively. These results also showed that there were
statistically significant differences at (p 0.05) between the
number of MON% in the study groups 0.49 + 0.10, 0.39 +
0.10, 0.35 £ 0.05, respectively. These results also showed
that there were statistically significant differences at (p 0.05)
between the number of EO% in the study groups 0.28 +
0.06, 0.23 £ 0.06, 0.21 + 0.03, respectively. These results
also showed that there were statistically significant
differences at (p 0.05) between the number of BASO% in
the study groups 0.14 + 0.03, 0.11 + 0.03, 0.10 + 0.01,
respectively. as showed in Table 3

TABLE 3. WHITE BLoOD CELLS (WBC)

+

group (38.90 7.99), but there were no statistically
significant differences at the level (p < 0.05). The LDL level
increased in the first group (150.82 + 11.12) and the second
group was (149.52 * 20.27) compared to the third group
(148.22 + 29.26), but there were no statistically significant
differences at the level (p < 0.05).The results also showed
that the level of cholesterol in the blood increased at (p <
0.05) in the first two groups 263.82 + 28.41 and the second
(245.44 + 26.7) compared to the third group (151.08 *
36.11), and there were statistically significant differences at
the level (p < 0.05).The results also showed that the level of
triglycerides in the blood increased in the first two groups
(223.68 *+ 27.48) and the second by (256.80 + 25.81)
compared to the third group by (176.54 + 39.67),and there
are statistically significant differences at the level (p < 0.05)
between the study groups. as showed in Table 4

TABLE 4. SERUM LIPID PROFILE OF THE STUDY GROUP

&
,-
e HDL-C LDL-C Total-C Tri
¢ . (mg/dL) | (mg/dL) | (mg/idL) | (mg/dL)
I-
%y
M £S.D
1 37.24° 150.82° 263.82° 223.68°
+4.64 +11.12 +28.41 +27.48
G2 36.70° 149.52°% + 245.44° 256.80
+7.05 20.27 +26.7 +2581
3 38.90° 148.22% + 151.08° 176.54 ¢
+7.99 29.26 +36.11 +39.67
P. Value 0.236 0.834 0.001* 0.001*
LSD 2.25 7.19 10.25 10.55

Determine the FBS of all samples of the study aggregates as
mentioned in the table 5. The results of the current study
showed that there were significant differences between the

4, study groups. There is an increase in the FBS level of the
G, '?%, Gl G2 G3 | value | LsSD first group 116.46 + 24.79 compared to the second group
%y @ 115.92 + 11.75, but there are no significant differences at
the level (p < 0.05). While compared to the third group
WBC x10%uL 7.18° 5.69° 5.13° | o oop 043 (104.30 + 11.78), there are statistically significant
M+£SD 151 144 0.77 differences at the level (p < 0.05).
Neutrophils a ¢
« A 4.30 343 3.08° L * TABLE 5. FASTING BLOOD SUGAR OF THE STUDY GROUP
10%uL 0.001 0.26
M+S.D +0.91 +0.88 +0.46
—= Py FBS mg/dL
Lymphocyte Tameter
VX1%3 |_y 1.79% 1.42° 1.28% < 0.10 Group M+SD
e ED +0.37 +0.36 019 | 0.001*
— Gl a
116.46°+24.79
'\"X‘;’E)?flfe 0.4%:+ | 039+ | 035cx | < 0,025 -
* . a,
M+ SD 0.10 0.10 0.05 | 0.001 115.92°+11.75
- - G3 b
on'l’g)‘;’ﬁt"s 028a+ | 023bt | 02lcx | < 0018 104.30°+11.78
M+SD 0.06 0.06 0.03 | 0.001* P. Value 0,001
Basophils
0.14a 0.11b 0.10b < LSD
x10%uL . 0.01 5.75
M+SD +0.03 +0.03 0,01 | 0.001

The level of HDL decreased in the first group (37.24
4.64) and the second (36.70 + 7.05), compared to the third
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IV. DISCUSSION

Many factors related to red blood cells are associated
with coronary artery disease, including levels of
hemoglobin, hematocrit, and platelets. However, there was




insufficient data on this association between cardiovascular
disease and coronary artery disease [15].

Red blood cells decreased in the first group compared to the
second group, while both groups recorded a significant
increase compared to the third group. The decrease in red
blood cells may be due to iron deficiency resulting from H.
pylori infection, because the process of H. pylori infection
reduces the absorption of iron in the body [16], as well as
leads to deficiency Vitamin B12, which in turn contributes
to a decrease in the number of red blood cells [17].
However, there is not enough data evidence to indicate an
association between the number of red blood cells and
cardiovascular disease [15] .

Through the results and based on previous studies, there is
an important relationship between hemoglobin and some
risk factors for heart diseases. The high level of hemoglobin
may be an independent risk factor, but its effect may be
secondary because it is directly related to other factors [18-
19].

As for the hematocrit, it was found to have increased in the
first and second groups compared to the third group, as
these results agreed with previous studies that indicated a
relationship  between hematocrit and cardiovascular
diseases, myocardial infarction and coronary artery disease
[20]. Consistent with the findings of previous studies, our
results indicate that elevated HCT is associated with several
CVD risk factors, including cigarette smoking, blood
pressure, and total cholesterol [21].

Increase in the number of platelets in the first and
second groups compared to the control group, there was no
significant difference between the first and second groups,
as infection with H. pylori had no effect on the number of
platelets [22]. Where the increase in the first and second
groups compared to the control group may be due to risk
factors such as smoking, obesity and high blood pressure.

There is a study that proved the involvement of platelets
in heart diseases, especially myocardial infarction and
coronary artery disease, as a study found that coronary
artery obstruction in a high percentage of patients is due to a
clot that causes the formation of an obstructive plaque in the
coronary artery [23].

Hypertension is one of the risk factors that have a strong
association with an increase in the number of platelets, as
persistent pressure disorders cause metabolic disorders and
functional changes, and thus cause changes in the vascular
endothelium, platelets, and an increase in blood plasma,
which is considered one of the substances that contribute to
coagulation, which can be linked to the development of
heart diseases especially coronary artery disease [24-25].
White blood cells(WBCs) are blood parameters by which
we can diagnose many different diseases and health
conditions. WBCs protect the body from invading
microorganisms, and their high levels are an indication of
inflammation. The number of white blood cells is associated
with an increased risk of cardiovascular disease [26].

The presence of H. pylori in the gastric mucosa leads to the
activation of innate defense mechanisms by the host's body,
and this leads to stimulation of the expression of several
anti-inflammatory and antibacterial factors by epithelial
cells in the host's stomach [27]. The results of the current
study showed in Table 3 that there was a significant
difference at (P < 0.05) in the number of white blood cells
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between the three study groups. The difference in the first
group was due to the bacterial infection by H. pylori, even if
the infection was old. But the presence of latent bacteria in
the body towards pathological agents stimulates the immune
response and an increase in the number of white blood cells,
H. pylori is an active stimulator of both innate and adaptive
immune responses [28]. There was also a statistically
significant difference in the second group compared to the
control group, although the second group were individuals
who did not have H. pylori, due to several factors that may
be due to smoking, which increases pathological factors and
thus increases white blood cells [29].

Also, neutrophils, lymphocytes, monocytes, eosinophils,
and basophils showed significant and statistically significant
differences between the three study groups. Neutrophil
count by itself could predict both acute and chronic CVD
[30-31]. Interestingly, an elevated neutrophil ratio has not
only been associated with CVD but also with short term
adverse CVD outcomes, including mortality, coronary artery
disease (CAD), stroke and heart failure [18].

Inflammation plays an active role in the initiation of
heart disease and the process of atherosclerosis and disease
progression. The presence of white blood cells in general is
a sign of inflammation, and the presence of subtypes of
white blood cells predicts the presence of atherosclerosis
and other heart diseases. Lymphocytes play an important
role in modulating the inflammatory response. In heart
disease patients, in addition to its involvement in the
immune system's regulatory pathway [32],

Monocytes are produced as a result of an inflammatory
condition where inflammatory cytokines are increased in
patients with coronary arteries or heart infarction [33].A
result of the catalytic activation of monocytes, various
cytokines are released and low-density lipoprotein can be
oxidized, then endothelial cells with monocytes produce
large amounts of MCP 1- which inhibits the anticoagulant
properties of the vascular wall [34].

The increased coronary risk was associated with

elevated neutrophils, eosinophils, lymphocytes, monocytes,
or basophils[35].
Eosinophils are white blood cells with multiple functions,
implicated in the pathogenesis of many inflammatory
processes including allergic diseases. infection of tumor
immune tissue, bacterial and viral infections, and helminths.
Eosinophils are recruited from the circulation to
inflammatory sites where they modulate immune responses
through a range of mechanisms [36]. Eosinophils are
considered as a biomarker in staging patients with coronary
artery disease. In the inflammatory state, eosinophils secrete
a protein called ribonuclease-binding proteinase, which is
associated with hyperbaric heparin, which is secreted
exclusively by eosinophils and serves as a tool to monitor
hypersensitivity inflammation. Acid-base positive protein
levels are associated with adverse cardiac events. Including
myocardial infarction, recurrent coronary events and sudden
death [35].

Basophils are effective cells in the allergic response and
may be responsible for anaphylaxis in, there is evidence that
anaphylaxis is frequently associated with the effect of the
heart muscle due to coronary artery spasm and thrombosis
that appears in the coronary artery, there is a study showing
that there are patients suffering from cardiogenic shock and



myocardial infarction, so they are treated with anti-allergic
drugs, and this indicates that the heart, especially the
coronary arteries, is affected by hypersensitivity, and
therefore the basophils increase at that time [37].There are
reports of sudden death due to coronary artery spasm
affecting the coronary arteries. In a patient with recurrent
episodes of coronary artery spasm, who died suddenly after
stopping his treatment, an increase in the number of
basophils and mast cells was found [20-38].

The results of the current study, Table (4), indicated that
there was a decrease in the level of high-density lipoprotein
in the first and second groups compared with the third
group, but it was not statistically significant. These results
are consistent with the study [39] and the study of [40], The
low level of high-density lipoprotein may be due to several
reasons, either due to diabetes [41] or cigarette smoking [42]
or due to inflammatory factors [43]. Also, women who use
oral contraceptives that contain progestin[44] have low
HDL cholesterol.

Decreased activity of the enzyme Lipoprotein Lipase
(LPL), which leads to inhibition of the decomposition of
triglycerides into fatty acids and glycerol, as well as an
increase in the effectiveness of hepatic lipase (HL), as the
high-density lipoprotein is rich in glycerol, and thus it is one
of the basic materials that the liver lipase enzyme works on.
(HL) This causes rapid removal of high-density lipoprotein
from the circulatory system and, as a result, a decrease in its
level in the serum [45].

The results of the current study, Table 4, showed that
there was an increase in the level of low-density lipoprotein
(LDL) in the first and second groups compared to the third
group, but it was not statistically significant.

This is consistent with the study [46]. The reason for the
increase in the concentration of (LDL) is the decrease in the
activity of the enzyme Lipo Protein Lipase (LPL), which
leads to the non-dissolution of triglycerides and the
conversion of most of the (VLDL) to medium-density
lipoprotein, and then the formation of low-density
lipoprotein (LDL) and its increase [47]. In addition, an
increase in cholesterol in the tissues and blood vessels
reduces the activity of LDL receptors, and this results in the
accumulation of LDL particles in high concentrations in the
blood.

An increase in the level of LDL in the blood is a risk
factor for the development of coronary heart disease, so this
increase is undesirable, and the inefficiency of the hepatic
receptors (Apo-B-100), which is important because it
reduces the transfer of LDL to the liver tissues and then
increases its level, or there may be a defect in the binding of
LDL lipoprotein to the scavenging receptors in the liver
through the protein part (Apo-B-100), which leads to an
increase in its level [46]. When the process of removing
LDL, which depends on the ability of the receptors, fails,
the enzymes work to oxidize it across the surface of the
vascular endothelium, turning it into oxidized LDL,
especially when combined with high concentrations of
triglycerides, since most of its LDL molecules are small and
dense, and therefore they are more ready for the oxidation
process [1].

In patients with coronary artery disease, progressive
accumulation of cholesterol in the artery wall, many studies
have found an association between high cholesterol levels
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and cardiovascular events, particularly coronary artery
disease [48].

The current results show a significant increase in cholesterol
and triglyceride levels for the first group compared to the
second group, while both groups show significant
differences compared to the third group. These results are
consistent with several studies [6-49]. It is possible that
elevated cholesterol and triglyceride lipids in patients are
due to H. pylori, although the mechanism of how H. pylori
infection affects lipids is still unknown, but a plausible
explanation is that the systemic inflammatory response to
the bacteria leads to changes in lipid and lipoprotein
metabolism [13]. This means that chronic H. pylori infection
has been postulated to shift the lipid profile towards an
atherosclerotic direction through the action of pro-
inflammatory cytokines, such as interleukins 1 and 6,
interferon-alpha, and tumor necrosis factor-alpha (TNF-a).
These cytokines are able to affect lipid metabolism in
various ways, including activating adipose tissue lipoprotein
lipase, stimulating hepatic fatty acid synthesis, influencing
lipolysis and increasing hepatic Hydroxyl methyglutary-
CoA (HMG-CoA) reductase activity [50]. Thus, H. pylori
infection could play a role in the process of coronary
atherosclerosis and may be a reliable indicator for
cardiovascular disease risk assessment [2-51].

The results of the current study, Table 5, showed that there
was a significant increase in fasting glucose concentration
between the first and second groups compared to the third
group. and statistically significant.

Our results showed that H. pylori infection is related to
high blood sugar, as the results were consistent with a study
[52]. The reason for the increased FBS level may be
attributed to the fact that the bacteria induce insulin
resistance due to the stimulation of systemic inflammation
in patients with H. pylori infection [53]. The reason for the
high level of glucose in diabetic patients is due to a lack of
insulin secretion, a defect in the resistance of insulin
receptors in the body, or an imbalance in the pancreas gland
and metabolism, the presence of H. pylori infection is
associated with the risk of metabolic syndrome and insulin
resistance [54-55].

V. CONCLUSIONS

1) People who have coronary artery disease may be
more susceptible to H. pylori infection due to a
weak immune system or due to a defect in the
white blood cells due to the stress caused by the
disease.

High levels of triglycerides and high cholesterol
lead to stress on the cells lining the inner layer of
the coronary arteries, and thus lead to their
hardening, which prevents their flexibility, which
causes damage to the coronary arteries, in addition
to a weak immune system due to stressed cells and
the production of large quantities of white blood
cells, which may accumulate in the bloodstream.
This causes blockage of the coronary arteries.

2)
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