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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.
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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. 

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 

 * Deliang Zheng 
 877677121@qq.com

1 Department of Laboratory, People’s Hospital 
of Honghuagang District, 134 Linjiapo Road, 
Zunyi City 563000, Guizhou Province, China

http://crossmark.crossref.org/dialog/?doi=10.1007/s11845-022-03206-4&domain=pdf


 Irish Journal of Medical Science (1971 -)

1 3

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, 
χ2 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 α = 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 1  Comparison of basic characteristics

ACI Control  X2/z 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

Table 2  Laboratory 
examination

CT clotting time, C-LDL low density lipoprotein cholesterol, C-HDL high density lipoprotein cholesterol, 
FDPs fibrinogen degradation products

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
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Discussion

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 

of cerebral infarction in patients with diabetes mellitus 
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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Table 3  Analysis on risk factors ACI Control X2/z 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
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摘要

目的探讨原发性高血压患者发生急性脑梗死(ACI)的危险因素。

方法选择2020年1月~ 
2020年12月在遵义市红花岗区人民医院就诊，经MRI确诊为原发性高血压和ACI的患者。同期合并原发性高血压患者作为对照

组。分析其危险因素包括性别、年龄、吸烟、饮酒、实验室检查及其他并发症。

结果高血压ACI患者300例，高血压患者117例。两组间实验室检查比较，ACI组糖化血红蛋白、d -
二聚体和FDPs均高于对照组(P < 0.05)。原发性高血压患者糖尿病与急性脑梗死之间存在显著相关性(OR = 1.452, P = 
0.004)。

结论糖尿病前期血糖控制不良可能与急性脑梗死的发生有关。糖尿病是ACI合并原发性高血压患者的独立危险因素。

关键词急性脑梗死·糖尿病·高血压·危险因素

简介

高血压是一种由遗传、环境、社会等多种因素引起的复

杂疾病[1-
4]，是心血管疾病、中风、残疾、死亡的主要危险因素[
5,6]。急性脑梗死(ACI)是最危险的缺血性脑血管疾病之

一，其发病率逐年上升。根据2010年的一项全球疾病研

究，ACI已成为世界第二大死亡原因[8]，这是中国的主

要死亡原因[9]。

ACI的危险因素有很多，但高血压被认为是其中最重要

的危险因素之一。然而，并不是所有的高血压患者都会

发生ACI。因此，探讨高血压患者ACI的潜在危险因素

尤为重要。

* 
郑德良877677121@
qq.com

贵州省遵义市林家坡路134号红花岗区人民医院检验科，贵州省遵义

市563000

近期研究表明血脂异常、d -
二聚体、FDPs具有重要意义，且与ACI的发生密切相关[1
0,11]，但对高血压患者ACI发生的研究较少。缺血性卒中

与大、小动脉疾病[12]相关。因此，本研究主要针对高血

压患者ACI的临床特点及危险因素进行研究。

方法

病人

选择2020年1月至2020年12月在遵义市红花岗区人民医院

就诊，经MRI确诊为原发性高血压和ACI的患者。同期合

并原发性高血压患者作为对照组。纳入标准为(1)根据国

际高血压学会(ISH) 
2020年国际高血压实践指南[13]诊断为高血压的患者，(2
)根据2018年早期管理指南诊断为ACI的患者

13
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表1基本特征比较

酸 控制 X 2/z p

性别(M)

年龄/年龄

143(47.7)

70(63,77)

51(43.6)

70(63,76)

0.562

1.237

0.512

0.216

吸烟

饮酒

78(26.0)

36(12.0)

23.(19.7)

7(6.0)

1.844

3.295

0.204

0.075

急性缺血性脑卒中[14]患者;(3)能够按照医嘱完成相关检

查的患者。排除标准为(1)急救患者和(2)精神障碍患者。

本研究经红花岗区人民医院伦理委员会批准。这项研究

是根据1964年关于道德标准的赫尔辛基宣言进行的。所

有参与者及其家属均同意将本研究所需信息用于科学研

究，并签署知情同意书。

观察指数

一般资料包括性别、年龄、吸烟和饮酒情况。记录脑MRI检
查结果。实验室检查包括血糖、糖化血红蛋白、凝血功能

和血脂。评估血脂异常和2型糖尿病的并发症。血脂异常的

诊断依据2019年ESC/EAS指南[15]。2型糖尿病是根据2020
年ADA指南[16]诊断的。

统计分析

所有数据采用SPSS 
19.0进行处理和分析。定性资料以频数、百分数、χ 
2表示2 或Fisher精确检验进行比较。

采用单因素logistic回归分析评价高血压ACI的相关危险因素

。非正态分布的测量报告为中位数和四分位数间距。组间

比较采用Kruskal-Wallis检验，α水平= 0.05。

结果

基本特征

其中高血压ACI患者300例，高血压患者117例。

ACI组年龄70岁(63-77岁)，对照组年龄70岁(63-
76岁)。ACI组男性143例，对照组男性51例。两组患者性别

、年龄、吸烟情况比较，差异均无统计学意义(P < 
0.05)。ACI组饮酒患者比例显著高于对照组(P = 
0.075)(表1)。

实验室检查比较

两组间血糖、CT、甘油三酯、C-LDL、C-
HDL比较，差异均无统计学意义(P > 
.05)。ACI组糖化血红蛋白、d -
二聚体、FDPs水平明显高于对照组(P < 0.05)(表2)。

风险因素分析

ACI组T2DM患者90例，对照组19例。ACI组与对照组危

险因素比较发现，T2DM与ACI相关(OR = 1.452, P = 
0.004)(表3)。

酸 控制 z p

血糖

糖化血红蛋白

.775(5.13,6.93)

6.27(5.6、7.
3)

.20.165(6,7.70)

5.30(5.70,6.15)

1.818

25.921

0.178

0.000

ct

甘油三酯

4.64(3.71,5.47)

1.45(0.98,2.12)

4.57(3.61,5.28)

1.33(0.91,1.94)

1.076

1.823

0.300

0.177

c-ldl

c-hdl

2.39(1.73,3.14)

1.62(1.39,1.87)

2.42(1.68,2.88)

1.59(1.37,1.87)

0.924

0.136

0.336

0.713

d二聚体

fdp

0.6(0.27,1.06)

2.12(1.21,3.63)

0.43(0.23,0.79)

1.41(0.98,2.25)

5.663

10.884

0.017

0.001

表2实验室检查

CT凝血时间、C-LDL低密度脂蛋白胆固醇、C-HDL高密度脂蛋白胆固醇、FDPs纤维蛋白原降解产物
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表3风险因素分析 酸 控制 X2/z p 或 95%ci

性别(M)

年龄/年龄

143(47.7)

70(63,77)

51(43.6)

70(63,76)

0.562

1.237

0.512

0.216

1.179

1.002

0.767-1.812

0.999-1.004

吸烟

饮酒

血脂异常

78(26.0)

36(12.0)

167(55.7)

23(19.7)

7(6.0)

73(62.4)

1.844

3.295

1.559

0.204

0.075

0.226

0.696

0.467

0.927

0.412-1.176

0.202-1.081

0.600-1.432

t2dm 90(30.0) 19(16.2) 8.256 0.004 1.452 1.261-1.784

讨论

我国高血压患病率仍呈逐年上升趋势。In认为高血压的危

险因素包括遗传因素、年龄和多种不健康的生活方式[17]
。随着经济的不断发展，吸烟、饮酒、高脂肪饮食在越来

越多的人群中逐渐成为不健康的生活方式，这些也被认为

是“传统的危险因素”。“许多疾病都是由这些危险因素

引起的，而高血压是最常见的疾病之一。

据报道，高血压与ACI密切相关，近60%的卒中可归因

于高血压[18]。高血压可使出血性脑卒中的发病风险增

加约10倍，缺血性脑卒中的发病风险增加约4倍，显著

高于其他疾病[19]。同时，伴有其他危险因素的高血压

患者会加重脑卒中的发生。根据全国脑卒中流行病学调

查(NESS-China)， 
2016年中国脑卒中发病率为403.09/100000[20,21]。因此

，在重视高血压作为重要危险因素的同时，有效预防和

控制与高血压有协同作用的危险因素，可以降低卒中的

发生。

糖尿病是高血压患者发生和复发ACI最重要的危险因素

之一[22,23]。糖尿病是心血管疾病的重要危险因素，而

超过一半的糖尿病患者死于心血管疾病[24,25]。糖尿病

的发病率近年来一直呈上升趋势，同时也显著增加了心

血管疾病的发病风险。本研究中，T2DM是高血压患者

ACI的独立危险因素。另外，虽然ACI组与对照组血糖

水平无显著差异，但两组糖化血红蛋白水平有显著差异

，说明与对照组相比，ACI组在发病近2-
3个月血糖控制较差，这与既往研究[27]得出的结论相似

。这表明了风险

合并糖尿病的患者脑梗死的发生率增加了2-
3倍，合并糖尿病的高血压患者脑梗死的患病率也大大

增加了[28]。然而，糖尿病对大脑血管的影响仍存在争

议。Chen等[26]认为糖尿病主要影响脑小血管，但也有

研究认为糖尿病仅与主动脉卒中的发生有关，与小动脉

卒中和心源性卒中无关[28-
30]。因此，糖尿病对脑血管的影响有待进一步研究。

血浆中d -
二聚体和FDPs可反映纤维蛋白溶解情况，是评价血栓形

成或溶出程度的重要指标。ACI期间血栓形成和纤溶，d 
-二聚体显著增加[32]。我们的研究结果也显示ACI组d -
二聚体和FDPs高于对照组，这与之前的研究一致。然而

，本研究也存在一定的局限性。研究人群中不同的缺血

性卒中亚型将在未来进行研究。脑缺血和糖尿病患者有

较高的卒中复发风险，女性是与预后差相关的人口统计

学因素。以后会增加的。

综上所述，糖尿病是高血压患者ACI的独立危险因素，

是脑血管病高发的重要危险因素。此外，高血压患者的

高血糖血红蛋白也可能与ACI有关。因此，高血压患者

应注意血糖控制和糖化血红蛋白，防止并发ACI。

全文保证人:郑德良，研究概念:李新苗，研究设计:李新苗，知识分子内
容定义:郑德良，文献研究:李新苗，临床研究:李新苗，实验研究:李新苗
，数据获取:李新苗，数据分析:李新苗，统计分析:李新苗，稿件准备:李
新苗，稿件编辑:李新苗，郑德良，傅永平，稿件审核:李新苗，郑德良
，付永平。
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