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Prevalence of stroke and myocardial infarction
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Abstract. - OBJECTIVE: Serval modifiable risk
factors have been linked to stroke and myocar-
dial infarction, including chronic Kendy disease.
This study aimed to assess the prevalence of
stroke and myocardial infarction among patients
with deteriorated GFR (GFR < 60 mL/min).

PATIENTS AND METHODS: A total of 1185 Sau-
di participants were enrolled during a cross-sec-
tional survey conducted in Hai’l region, Northern
Saudi Arabia. Volunteers were enrolled based
on their GFR estimation. Only those with Stage
lll, Stage IV, or Stage V CKD were included.

RESULTS: The overall prevalence of stroke
was 2.4%. The risk of stroke associated with de-
teriorated GFR, the relative risk (RR) and the
95% confidence interval (95% CI), RR (95% CI)
= 2.1371 (0.9804-4.6584), p = 0.0561. The preva-
lence rates of males and females were 3.7% and
1.2%, respectively. The overall prevalence of
myocardial infarctions was 3.2% (4.7% in males
and 2% in females).

CONCLUSIONS: Deteriorated GFR <60 mL/
min is significantly associated with stroke and
myocardial infarction. Stroke and MI are more
prevalent among men than women. Stroke and
MI are more prevalent in middle-aged adults and
older individuals.
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Introduction

Low glomerular infiltration rates (GFR) are
usually associated with chronic kidney disease
(CKD), which affects about 10 to 13% of the gen-
eral population. CKD is an irreversible, progres-
sive disease associated with the development of
several conditions, including cardiovascular dis-
eases (CVD). Many individuals with CKD remain
asymptomatic till more advanced stages of kid-
ney dysfunction'?. Early detection of CKD with
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the application of conservative treatment can slow
the disease’s progression and its development into
end-stage kidney disease. This, besides prevent-
ing CVD, lengthens patient survival®.

CKD can cause a long-standing risk of cardio-
vascular consequences in the general population®.
Individuals with CKD have a higher prevalence of
atheromatous and/or atheromatous CVD resulting
from the array of CKD-related risk factors, such as
uremic toxins. Uremic toxins play a significant part
in developing various CVDs, the foremost cause of
death in patients with end-stage kidney disease’.
Heart attack® and stroke’ associated with CKD were
previously reported. CKD is prevalent in Saudi Ara-
bia due to its widespread modifiable risk factors
such as hypertension, diabetes, and obesity®.

Patients and Methods

A total of 1185 Saudi participants were enrolled
during a cross-sectional survey conducted in
Hai’l region, Northern Saudi Arabia. Volunteers
were enrolled based on their GFR estimation.
Only those with Stage III, Stage IV, or Stage V
CKD were included. CKD stage was determined
according to GFR estimation using creatinine lev-
el, age, and sex. GFR was categorized into:

Stage 111 CKD (GFR = <60-30 mL/min).

Stage IV (GFR = <30-15 mL/min).

Stage V (GFR = <15 mL/min).

Stroke and myocardial infarctions conditions
were determined based on evidence provided by
the participant that he/she was treated due to a
former well-proved stroke or myocardial infarc-
tions (MI) diagnosis.

Ethical Committee Approval and
Informed Consent

This study was approved by the Ethical Com-
mittee Research Board at the College of Med-
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icine, University of Hai’l, Hai’l, Saudi Arabia.
Each participant signed a written informed con-
sented to participate at this study.

Statistical Analysis

Data were entered into SPSS software (version
26; IBM, Armonk, NY, USA) and analyzed to ob-
tain frequencies, cross-tabulations, relative risk
(RR), and Pearson Chi-square test for statistical
significance (p-value). Statistically significant
was considered when p-value <0.05 considering
a 95% confidence interval (CI).

Results

This study investigated 1185 volunteers aged
18 to 100 with a mean age of 44. About 535 (45%)
were males, and 650 (55%) were females. In this
study subjects, the overall prevalence of stroke
was 2.4%. Most cases of stroke cases were seen
with GFR (60-31 mL/min) followed by 30-15 and
<15, representing 19/970 (2%), 6/189 (3.2%), and
3/26 (11.5%), respectively, with reverse propor-
tions, as indicated in Table I, Figure 1. The risk
of stroke associated with deteriorated GFR, the
relative risk (RR) and the 95% confidence interval
(95% CI), RR (95% CI) =2.1371 (0.9804-4.6584),
p = 0.0561. The prevalence rates of males and fe-
males were 3.7% and 1.2%, respectively.

The overall prevalence of myocardial infarc-
tions was 3.2% (4.7% in males and 2% in females).

Most cases of MI cases were seen with GFR (60-
31 mL/min) followed by 30-15 and <15, represent-
ing 21/972 (2.2%), 14/188 (7.4%), and 3/25 (12%)),
respectively, with reverse proportions, as indi-
cated in Table I, Figure 1. RR (95% CI) = 3.0857
(1.5955 -5.9679), p = 0.0008.

Table II and Figure 2 shows the distribution of
the sex by stroke and MI in different GFR levels.
Stroke was observed in 20/535 (3.7%) males and
8/650 (1.2%) females. The risk of stroke in males
with deteriorated GFR was RR (95% CI) =3.0374
(1.3486 to 6.8408), p = 0.0073.

MI was observed in 25/535 (4.7%) males
and 13/650 (2%) females. The risk of MI in
males with deteriorated GFR was RR (95% CI)
=14.3357 (8.2675 to 24.8578), p < 0.0001, z statis-
tic =9.482. Most cases of stroke were seen in the
age range 56-70 years, followed by 41-55 and 70+
years, constituting 13/28 (46.4%), 7/28 (25%),
and 7/28 (25%) in that order. Most patients with
MI were observed in the age group 56-70 years
17/38 (44.7%), followed by 70+ years, represent-
ing 14/38 (37%), as shown in Table I1I, Figure
3. Increased age is significantly associated with
deteriorated GFR and risk of stroke and MI (p
< 0.05).

Discussion

The present study’s findings show that the over-
all prevalence of CKD is higher among females
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Figure 1. Description of Stroke and MI by proportions of GFR levels.
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Table I. Distribution of GFR by stroke and MI.

Variable GFR (mL/min)

60-31 mL/min 30-15 <15 Total
Stroke
Yes 19 6 3 28
No 951 183 23 1157
Total 970 189 26 1185
Myocardial Infarction
Yes 21 14 3 38
No 951 174 22 1147
Total 972 188 25 1185

than males. However, some previous studies have
reported reverse results™!’.

In the present study, the overall prevalence of
stroke in this series of patients was 2.4%, and the
results showed a statistically significant associa-
tion between CKD and stroke. Such findings were
previously reported, showing that CKD is a risk
for stroke, associated with impaired platelet reac-
tivity'!. In patients with CKD, the risk of stroke
increases with some risk factors such as older
age, hypertension, and diabetes. The risk may
be worsened with younger persons and women
younger than 40 years with end-stage CKD. This
increased risk is due to uremia, cerebral blood
flows dysfunction, vascular calcification, arterial
stiffness, and chronic inflammation'>".

The current study results show that the preva-
lence rate of stroke is higher among males (3.7%)

than females (1.2%). A recent study has reported
elevated stroke epidemiology in males compared
to females™. However, stroke has a more enor-
mous consequence on females than males since
females have more events and are less likely to re-
cover. As the age-specific stroke rate is higher in
males (longer life expectancy) and considerably
higher incidence at older ages, females have more
stroke consequences than males'. Sex differences
in stroke contribute to overall stroke management.
There are considerable differences in clinical pre-
sentation, response to treatment, and outcomes'®.
In the present study, the overall prevalence of
myocardial infarctions was 3.2%, including 4.7%
in males and 2% in females. The risk of Ml is sta-
tistically significant among CKD patients. Several
studies have indicated that CKD is a greater risk
for developing myocardial infarctions events'’. Tt
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Figure 2. Description of Stroke and MI by proportions sex.
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Table Il. Distribution of the sex by stroke and MI in different GFR levels.

Variable Males Females Total
GFR-Stroke Yes No Yes No

60-31 13 421 6 530 970
30-15 5 76 1 107 189
<15 2 18 1 5 26
Total 20 515 8 642 1185
GFR-MI

60-31 17 417 4 532 970
30-15 8 73 6 102 189
<15 0 20 3 3 26
Total 25 510 13 637 1185

Table Ill. Distribution of study population by age and, stroke & MI.

Variable <25 years 26-40 41-55 56-70 70+ Total
GFR-Stroke
60-31 0 1 5 9 4 19
30-15 0 0 1 3 2 6
<15 0 0 1 1 1 3
Total 0 1 7 13 7 28
GFR-MI
60-31 0 0 5 11 5 21
30-15 0 0 2 6 6 14
<15 0 0 0 0 3 3
Total 0 0 7 17 14 38
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Figure 3. Description of Stroke and MI by proportions age.
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was found that early detection of impaired eGFR vent poor clinical outcomes'®. However, there
can reduce cardiovascular events in older patients are significant sex differences in the prevalence
with acute myocardial infarctions and may pre- rates of MI due to multifactorial modifiable risk
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factors, such as hypertension, diabetes, depres-
sion, and current smoking. For example, a family
history of diabetes had a higher risk of AMI in
young females, while hypercholesterolemia has
a greater stake in young males. Nevertheless, the
significant differences in risk factor profiles and
their association with sex and MI subtypes can
determine the epidemiology of MI in a specific
population®®.

The present study’s findings revealed that most
patients with stroke and MI were in the middle
age or older population. It was reported that stroke
incidence rises with age and the peak in the old-
est. Even though the incidence is higher in males
than females over the entire age group, the life-
time risks seemed similar for both*. Moreover,
it was recently reported that the incidence of MI
was lower in those less than 45 years, whereas at
least one patient in ten patients with MI <45 years
died or underwent a new cardiovascular event
during follow-up?'.

Conclusions

Deteriorated GFR <60 mL/min is significant-
ly associated with stroke and myocardial infarc-
tions. Stroke and MI are more prevalent among
men than women. Stroke and MI are more preva-
lent in middle-aged adults and older individuals.
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