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Abstract

Objective To explore the risk factors of acute cerebral infarction (ACI) in patients with primary hypertension.

Methods Patients diagnosed with primary hypertension and ACI and confirmed by MRI, who were admitted to Honghua-
gang District people’s Hospital, Zunyi City, from January 2020 to December 2020, were selected. Concurrent patients with
primary hypertension were selected as the control group. The risk factor including sex, age, smoking, drinking, laboratory
examination, and other complications was analyzed.

Results Three hundred patients with hypertensive ACI and 117 cases with hypertension were included. The laboratory
examination comparison between the two groups showed that patients in the ACI group had higher glycosylated hemoglobin,
D-dimer and FDPs then patients of the control group (P <0.05). There was significant association between diabetes mellitus
and acute cerebral infarction in patients with primary hypertension (OR=1.452, P=0.004).

Conclusion Poor control of blood glucose in pre-morbid diabetes mellitus may be related to the occurrence of ACI. Diabetes

mellitus is an independent risk factor in ACI patients with primary hypertension.

Keywords Acute cerebral infarction - Diabetes mellitus - Hypertension - Risk factors

Introduction

Hypertension is a complex disease that can be caused by
many factors such as heredity, environment, and society
[1-4], which is the main risk factor for cardiovascular dis-
ease, stroke, disability, and death [5, 6]. Acute cerebral
infarction (ACI) is one of the most dangerous ischemic
cerebrovascular diseases, and its prevalence is increasing
year by year [7]. According to a global disease study in
2010, ACI has become the second-largest cause of death
in the world [8], which is the leading cause of death in
China [9].

There are many risk factors for ACI, but hyperten-
sion is considered as one of the most important risk fac-
tors. However, not all patients with hypertension develop
ACI. As a result, it is particularly important to explore the
potential risk factors of ACI in patients with hypertension.
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Recent studies have shown that dyslipidemia, D-dimer, and
FDPs are of great significance with close correlation to the
occurrence of ACI [10, 11], but there are few studies on
the occurrence of ACI in patients with high blood pressure.
Ischemic stroke was associated with small and large artery
disease [12]. Therefore, this study is mainly for the clini-
cal characteristics and risk factors of ACI in patients with
hypertension.

Methods
Patients

Patients diagnosed with primary hypertension and ACI and
confirmed by MRI, who were admitted to Honghuagang
District people’s Hospital, Zunyi City, from January 2020
to December 2020, were selected. Concurrent patients with
primary hypertension were selected as the control group.
The inclusion criteria were (1) patients diagnosed with
high blood pressure according to the International Soci-
ety of Hypertension (ISH) 2020 International Hyperten-
sion Practice Guide [13], (2) patients diagnosed with ACI
according to 2018 guidelines for the early management of
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Table 1 Comparison of basic characteristics

ACI Control X% P
Sex (M) 143(47.7) 51(43.6) 0.562 0.512
Age/Years 70(63,77) 70(63,76) 1.237 0.216
Smoking 78(26.0) 23.(19.7) 1.844 0.204
Drinking 36(12.0) 7(6.0) 3.295 0.075

patients with acute ischemic stroke [14], and (3) patients
who can complete the relevant examinations in accordance
with the doctor’s advice. The exclusion criteria were (1)
patients with first aid and (2) patients with mental dis-
orders. This study has been approved by the ethics com-
mittee of Honghuagang District people’s hospital. The
study was performed in accordance with the 1964 Hel-
sinki declaration on ethical standards. All participants and
their families have agreed to use the information required
for this study for scientific research and signed informed
consent.

Observation index

The general data including sex, age, smoking, and drinking
were collected. The results of the brain MRI examination were
recorded. Laboratory tests including blood glucose, glyco-
sylated hemoglobin, coagulation function, and blood lipids.
The complication of dyslipidemia and type 2 diabetes mellitus
(T2DM) was evaluated. The diagnosis of dyslipidemia was
according to 2019 ESC/EAS guidelines [15]. The T2DM was
diagnosed according to 2020 ADA guidelines [16].

Statistical analysis
All the data were processed and analyzed using SPSS 19.0.

Qualitative data were reported as frequency and percentage,
4 or Fisher accurate inspection was used for comparison.

Univariate logistic regression was used to evaluate the risk
factor related with hypertensive ACI. Measurement of non-
normal distribution was reported as median and interquartile
spacing. Kruskal-Wallis test was used for intergroup com-
parisons, with the level of a=0.05.

Results
Basic characteristics

Three hundred patients with hypertensive ACI and 117 cases
with hypertension were included.

The age of the ACI group was 70 (range 63—77) years old,
while it was 70 (range 63-76) years old in the control group.
There were 143 males in the ACI group and 51 males in the
control group. There were no significant differences of sex,
age, and smoking status between the two groups (P> 0.05).
The proportion of drinking patients in the ACI group was
significantly higher than that in the control group (P =0.075)
(Table 1).

Comparison of laboratory examination

There were no significant differences of blood glucose, CT,
Triglyceride, C-LDL, and C-HDL between the two groups
(P> 0.05). The level of glycosylated hemoglobin, D-dimer,
and FDPs was significantly higher in the ACI group com-
pared with that in the control group (P <0.05) (Table 2).

Analysis on risk factors

There were 90 patients with T2DM in the ACI group, while
there were 19 patients in the control group. In the com-
parison of risk factors between the ACI group and control
group, it was found that T2DM was associated with ACI
(OR=1.452, P=0.004) (Table 3).

Table 2 Laboratory

examination ACI Control z P
Blood glucose .775(5.13,6.93) .20.165(6,7.70) 1.818 0.178
Glycosylated hemoglobin 6.27(5.6,7.3) 5.30(5.70,6.15) 25.921 0.000
CT 4.64(3.71,5.47) 4.57(3.61,5.28) 1.076 0.300
Triglyceride 1.45(0.98,2.12) 1.33(0.91,1.94) 1.823 0.177
C-LDL 2.39(1.73,3.14) 2.42(1.68,2.88) 0.924 0.336
C-HDL 1.62(1.39,1.87) 1.59(1.37,1.87) 0.136 0.713
D-dimer 0.6(0.27,1.06) 0.43(0.23,0.79) 5.663 0.017
FDPs 2.12(1.21,3.63) 1.41(0.98,2.25) 10.884 0.001

CT clotting time, C-LDL low density lipoprotein cholesterol, C-HDL high density lipoprotein cholesterol,
FDPs fibrinogen degradation products
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Table 3 Analysis on risk factors ACI Control X2 P OR 95%CI
Sex(M) 143(47.7) 51(43.6) 0.562 0.512 1.179 0.767-1.812
Age/ Years 70(63,77) 70(63,76) 1.237 0.216 1.002 0.999-1.004
Smoking 78(26.0) 23(19.7) 1.844 0.204 0.696 0.412-1.176
Drinking 36(12.0) 7(6.0) 3.295 0.075 0.467 0.202-1.081
Dyslipidemia 167(55.7) 73(62.4) 1.559 0.226 0.927 0.600-1.432
T2DM 90(30.0) 19(16.2) 8.256 0.004 1.452 1.261-1.784

Discussion of cerebral infarction in patients with diabetes mellitus

The prevalence of hypertension in China is still increasing
yearly [17]. In was considered that the risk factors of hyper-
tension included genetic factors, age, and multiple unhealthy
lifestyles [17]. With the continuous development of the
economy, smoking, drinking, and high-fat diet have gradu-
ally become unhealthy lifestyle in more and more popula-
tions, which are also considered as “traditional risk factors.”
Many diseases have been caused by these risk factors and
hypertension is one of the most common diseases.

It was reported that hypertension is closely related to
ACI, and nearly 60% of stroke is attributed to hyperten-
sion [18]. Hypertension can increase the risk of hemor-
rhagic stroke by about 10 times, and the risk of ischemic
stroke by about 4 times, which is significantly higher than
that of other diseases [19]. At the same time, hypertensive
patients with other risk factors will aggravate the occur-
rence of stroke. According to the National Stroke Epide-
miology Survey (NESS-China), the incidence of stroke
in China in 2016 was 403.09/100000 [20, 21]. Therefore,
in addition to focusing on hypertension as an important
risk factor, effective prevention, and control of risk factors
which were synergistic with hypertension can reduce the
incidence of stroke.

Diabetes mellitus is one of the most important risk fac-
tors for the occurrence and recurrence of ACI in patients
with hypertension [22, 23]. Diabetes mellitus is an impor-
tant risk factor for cardiovascular disease, while more than
half of patients with diabetics died from cardiovascular
disease [24, 25]. The incidence of diabetes mellitus has
been increasing in recent years [26], which also signifi-
cantly increases the risk of cardiovascular disease. In the
current study, T2DM was an independent risk factor for
ACI in patients with hypertension. In addition, although
there is no significant difference of blood glucose between
the ACI group and the control group, there is a signifi-
cant difference of glycosylated hemoglobin between the
two groups, indicating that compared with the control
group, the ACI group had poor control on blood glucose
in the nearly 2—-3 months of onset, which is similar to the
conclusion of previous study [27]. It showed that the risk

increased by 2-3 times, and hypertensive patients with
diabetes mellitus also had greatly increased prevalence of
cerebral infarction [28]. However, the effect of diabetes
mellitus on blood vessels in the brain remains controver-
sial. Chen et al. [26] believed that diabetes mellitus mainly
affected cerebral small blood vessels, but some studies had
suggested that diabetes mellitus was only related to the
occurrence of stroke in the aorta, not to arteriolar stroke
or cardiogenic stroke [28—30]. Therefore, more studies
are needed on the effects of diabetes mellitus on cerebral
vessels.

D-dimer and FDPs in plasma can reflect fibrinolysis,
which are important markers for evaluating thrombosis or
dissolution [31]. Thrombosis and fibrinolysis that occurred
during ACI and D-dimer were significantly increased [32].
The results of our study also showed that D-dimer and
FDPs in ACI group were higher than those in the control
group, which was in accordance with the previous study.

However, there was some limit in this study. The differ-
ent ischemic stroke subtypes in the study population would
be studied in the future. Patients with cerebral ischemia
and diabetes mellitus have a higher risk of stroke recur-
rence and the female sex is a demographic factor associ-
ated with a worse prognostic outcome [33]. Which will be
added in the future.

In conclusion, diabetes mellitus is an independent risk
factor for the ACI in patients with hypertension, which is a
risk important factor for the high prevalence of cerebrovas-
cular diseases. Furthermore, high-glycemic hemoglobin
may also be associated with ACI in hypertensive patients.
Therefore, patients with high blood pressure should pay
attention to the blood glucose control and glycosylated
hemoglobin to prevent the concurrent ACI.
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