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Abstract
Background: This study aimed to measure the frequency of insulin use, compared to other anti-
diabetic drugs, in diabetic patients presenting with acute stroke in order to investigate its effect 
on the incidence of stroke.
Methods: All diabetic patients with acute stroke who were referred to the emergency department 
within one year were included in this retrospective descriptive-analytic study. The collected 
data were statistically analyzed using SPSS 20. Data were reported as descriptive statistics 
(frequency and percentage) and means (± SD). Non-independent t test and chi-square test were 
used to compare quantitative and qualitative variables, respectively (P = 0.05).
Results: Out of 896 patients admitted to the stroke care unit, 191 cases were diagnosed 
with diabetes mellitus (DM). Computerized tomography (CT) scan findings performed in the 
emergency department represented about 30% of hemorrhagic results. There was a significant 
relationship between the type of diabetes treatment and the age of the patients, the CT scan 
findings, and the duration of DM in the patients.
Conclusion: Therefore, patients with long-term involvement with diabetes and patients with 
high creatinine, due to insulin use, are discharged from hospitals with better conditions.
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Introduction
Cardiovascular disease (CVD), including stroke, is a 
serious health problem in both developing and developed 
countries and has detrimental effects on the person, 
family, and society.1

The most important modifiable risk factors for stroke 
are hypertension, diabetes, smoking, and dyslipidemia. 
Diabetes is a known risk factor for stroke. It can cause 
pathological changes in the blood vessels in different 
places and lead to a stroke if it directly affects the vessels 
in the brain. Additionally, with uncontrolled blood 
glucose levels in stroke patients, mortality is higher and 
post-stroke outcomes are worse.2

A meta-analysis of studies has shown that the ratio of 
ischemic strokes in people with diabetes, compared to 
people without diabetes, is 2.27.3 Furthermore, diabetes 
may be accountable for more than 8% of first ischemic 
strokes. In addition, strokes are worse in diabetic 
patients, leading to increased mortality and disability.4 
Thus, stroke prevention in these patients has become 
an important issue. It can be highly useful to know if 

one diabetes drug is more protective against stroke than 
another. However, until lately, no oral agent drugs (OAD) 
have been approved to reduce the incidence or recurrence 
of stroke, and lowering blood glucose has been generally 
disappointing in terms of cardiovascular protection 
associated with diabetes.5,6 There is still hope that OAD 
may provide cardiovascular advantages impartial to 
glycemic control.

Based on the above-mentioned explanation, this study 
sought to measure the frequency of insulin use, compared 
to other OADs, in diabetic patients presenting with acute 
stroke in order to evaluate its effect on the incidence of 
stroke.

Methods
This was a descriptive-retrospective study.

Method of Implementation
All diabetic patients with acute stroke who were referred 
to the emergency department within one year were 
included in the current study. The size of the sample was 
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numerically based on the stroke registry documentation. 
Patients under the age of 18, who either left the hospital 
before completing treatment or had incomplete records, 
and those who received combined treatment of insulin 
and OAD were excluded from the study. The variables of 
interest, including age, gender, creatinine serum level, risk 
factors, imaging findings, use of insulin or pills, duration 
of diabetes, and outcomes were entered in the researcher-
made checklist.

Statistical Analysis
The collected data were statistically analyzed using SPSS 
statistical analysis software, version 20.0 (Microsoft LTD, 
Chicago, USA). Data were reported as descriptive statistics 
(frequency and percentage) and means ( ± standard 
deviation). Non-independent t test and chi-square test 
were employed to compare quantitative and qualitative 
variables, respectively, and a P value of less than 0.05 was 
considered for statistical significance.

Results
Overall, 896 patients, including 99 (51.8%) males and 92 
(48.2%) females, were admitted to the stroke care unit 
with a diagnosis of stroke during 2017-2018; out of these 
cases, 191 patients were known to have diabetes mellitus 
(DM). Based on the Kolmogorov-Smirnov statistical test, 
age did not follow a normal distribution (P = 0.01).

The mean age and the median age of patients (67.70-
84.84) were 69.34 ± 10.56 years and 71 years, respectively. 
The minimum and maximum age range was 38 and 91 
years, respectively.

Emergency brain computerized tomography (CT) scan 
findings showed nearly 29% of hemorrhagic findings and 
33% of ischemic strokes (Figure 1).

Among these patients, 19 (9.9%) and 172 (90.1%) cases 
were treated with insulin and controlled with OAD, 
respectively.

The average duration of the known diabetes of patients 
was 7.32 ± 2.96 years with a minimum of 1 year and a 
maximum of 22 years with a median of 7 years. In the 
range of 25-75%, this number was between 5 and 9 years.

The average creatinine serum level of the patients 
was 1.25 ± 0.37 mmol/dL with a minimum of 1 and a 

maximum of 2 mmol/dL. This number was between 1.05 
and 1.30 mmol/dL in the range between 25% and 75%.

In the study of complications admitted to the stroke care 
unit, the most common complications were urinary tract 
infection and sepsis, followed by aspiration pneumonia 
(Table 1).

The baseline factor was adjusted for comparing the 
variables between the two groups of insulin treatment 
and antidiabetic oral agent groups (e.g., age, gender, 
comorbidity, and the like). A significant relationship was 
observed between the type of diabetes treatment and the 
age of patients, which was a weak relationship (P < 0.001, 
R2 = 0.296).

Further, a significant relationship was found between 
the type of diabetes treatment and the CT scan findings of 
the patients, which was negligible (P = 0.031, R2 = 0.156).

Moreover, there was a significant relationship between 
the type of diabetes treatment and the history of 
hypertension of patients, which was a weak and inverse 
relationship (P = 0.001, R2 = -0.243).

The results further revealed a significant relationship 
between the type of diabetes treatment and the duration 
of DM in patients, which was moderate and inverse 
(P < 0.001, R2 = -0.326).

Moreover, a significant relationship was observed 
between the type of diabetes treatment and patients’ 
creatinine serum level, which was relatively strong and 
inverse (P < 0.001, R2 = - 0.715).

Based on the findings, there was a significant 
relationship between the type of diabetes treatment and 
the discharge conditions of the patients, which was a weak 
relationship (P = 0.049, R2 = 0.143).

The results demonstrated a significant relationship 
between the duration of diabetes treatment and the gender 
of patients, which was a weak relationship (P = 0.049, 
R2 = 0.143).

Finally, a significant relationship was found between 
the duration of diabetes treatment and patients’ creatinine 
serum level, which was also weak (P < 0.001, r = 0.279).

Discussion 
The main goal of diabetes management is to achieve and 
maintain a certain blood sugar level.7 The significance 

Figure 1. Frequency of Brain CT Scan Findings. Note. CT: Computerized tomography
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of controlling the glucose level in the reduction of 
vascular consequences is well recognized.8 However, 
the development of new methods in the treatment of 
diabetes and attention to the safety profile of common 
treatments has led to a debate about the optimal target 
level.9-11 In type 2 diabetes mellitus (T2DM), metformin 
monotherapy is recommended in the case of failure in 
diet and exercise.12 Adding a sulfonylurea to the regimen 
or, if contraindicated, adding a dipeptidyl peptidase-4 
inhibitor or a thiazolidinedione is recommended if 
metformin monotherapy does not work. Exogenous 
insulin is one of the most well-known therapeutic 
methods for reducing blood sugar, and in recent years, it 
has become more popular in people with T2DM.13 There 
are several mechanisms that may cause adverse vascular 
events in T2DM cases who take exogenous insulin, 
including cardiac arrhythmias due to hypoglycemia,14 
vascular inflammation,15 and blood coagulation.16 At the 
same time, the relationship between insulin therapy and 
cancer is under considerable scrutiny. The results of some 
studies support a reduction in the risk of cancer outcomes 
associated with the use of metformin compared to 
sulfonylurea monotherapy.17,18 Recent data have indicated 
that at the start of insulin therapy in Europe, the average 
hemoglobin A1c (HbA1c) is approximately 10%.19 Currie 
et al conducted a study on the outcomes of insulin 
treatment and other OAD treatments in T2DM and 
concluded that the risk of diabetes-related complications 
such as cardiovascular events, neuropathy, eye problems, 
stroke, renal failure, cancer, and all-cause mortality was 
higher in insulin treatment compared to metformin 
therapy.20 Of course, other individual characteristics 
between these two treatment groups should also be taken 
into consideration.

In a meta-analysis performed by Li et al, it was found 
that in a comparison between OADs used to lower 
blood glucose and insulin, insulin may reduce the risk of 
heart failure in diabetic patients, but this effect was only 
noticeable in patients who had no previous CVD and 
were not at high risk for it, while it was not observed in 
the other groups. Nonetheless, insulin did not affect the 

risk of mortality and other cardiovascular outcomes.21

According to these findings, physicians should consider 
the benefits and defects when prescribing insulin therapy. 
Treatment with insulin has many drawbacks, including 
discomfort (injections and close monitoring of blood 
sugar), the possibility of excessive blood sugar drop, and 
gaining weight. Therefore, they concluded that there is 
currently no strong evidence to support insulin therapy 
for this society. 

Unlike the previous study, Anyanwagu et al stated 
that recent large epidemiologic studies have reported 
increased adverse cardiovascular outcomes and mortality 
with insulin therapy, compared with non-insulin therapy, 
in T2DM, but they found no significant difference in 
the risk of death and cardiovascular events between the 
groups treated with insulin and non-insulin drugs. In their 
study, insulin showed greater effectiveness in controlling 
blood sugar, but the ratio of achieving the desired HbA1c 
level was similar in both groups. When using insulin, the 
probability of hypoglycemia was almost twice of the group 
without insulin, and this group did not have a significant 
change in the patient’s weight. Non-insulin OAD had 
more adverse effects.22 Rados et al reported that in T2DM 
cases, insulin therapy did not increase the risk of CVDs or 
mortality rate.23

Herman et al found that in the treatment of T2DM, the 
use of insulin may cause cardiovascular events, weight 
gain, hyperinsulinemia, or excessive hypoglycemia. 
They suggested that insulin should be reduced to lower 
stages in the treatment of T2DM; it should be used only 
when it is necessary, and there is no result from other 
drugs. Drugs that reduce the risk of vascular events 
and mortality and do not cause weight gain should be 
prioritized for treatment.24 In our study, a significant 
relationship was observed between the type of diabetes 
treatment and the age of the patients, and the relationship 
was weak. The probability of using insulin was higher 
when the patient was older, but this relationship was not 
strong. Additionally, a significant relationship was found 
between the type of diabetes treatment and the CT scan 
findings of the patients, and the relationship was weak. 
Similar to diabetic patients, using insulin had a higher 
probability of non-hemorrhagic findings in CT scans, 
but this relationship was not strong. In the present study, 
there was a significant relationship between the type of 
diabetes treatment and the duration of DM in patients, 
and the relationship was moderate and inverse. In other 
words, the probability of using insulin was higher when 
the duration of diabetes was longer.

Conclusion
According to the findings of this study, patients taking 
insulin had a better outcome and lower disability than 
patients who took OAD, and despite having a high serum 
creatinine level, which is probably the reason for taking 

Table 1. Frequency of Hospitalization Complications of Stroke Patients With 
a History of Diabetes

Side Effect Frequency Percent

Aspiration pneumonia 32 16.8

Deep vein thrombosis 4 2.1

Pulmonary emboli 4 1.2

Urinary infectious disease 63 33

Sepsis 41 21.5

Bedsore 18 9.4

Myocardial infarction 4 2.1

Gastrointestinal bleeding 6 3.1

Seizure 8 4.2
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insulin, they could experience better outcomes after 
discharge. Therefore, patients with long-term involvement 
with diabetes and those with a high creatinine serum level, 
due to insulin use, were discharged from hospitals with 
better conditions.
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