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The serum gamma-glutamyl transferase level predicts the development of cardiovascular
illnesses. Serum gamma-glutamyl transferase levels have been linked to atherosclerosis in
several investigations, indicating that gamma-glutamyl transferase may be utilized as an early
indicator of atherosclerosis. Objective: To determine the association between acute ischemic
stroke and raised serum gamma-glutamyl transferase. Methods: After obtaining ethical
approval, in this case-control study, 310 patients fulfilling the selection criteria were included
from the Medical Emergency Department of, KEMU/ Affiliated hospital, Lahore from August
2022 to February 2023. Informed consent was obtained. After matching for age (40-80 years)
and gender (both male and female), 155 controls enrolled preferably the accompanying healthy
attendants of the patients and 155 cases i.e. ischemic stroke patients. Venous blood samples
were obtained from cases at the time of presentation in the Emergency Department for serum
gamma-glutamyl transferase (GGT). Data was collected in structured proforma. Data scrutiny
was done using SPSS version 26.0. Mean and standard deviation were used for quantitative
variables and frequency for qualitative data. Data were stratified for effect modifiers, and
p<0.05 was taken as significant. Results: In the current study, the frequency of raised GGT was
found more among casesas compared to controlsi.e. 74% vs 20%, p<0.00001and OR calculated
was 11.5. Conclusions: It was concluded that a considerable percentage of patients had raised
gamma-glutamyl transferase at the time of presentation with acute ischemic stroke. These
results emphasize the need to keep an eye on GGT levels in ischemic stroke patients as a
possible stroke marker.

INTRODUCTION

Stroke/cerebral vascular accident (CVA) remains the
primary cause of disability and death worldwide.
Hemorrhagic and ischemic strokes are its two forms. Just
20% of strokes are hemorrhagic, caused by blood vessel
rupture, while the majority of strokes 80% are ischemic,
due to disruption in blood supply to the brain caused by
atherosclerosis/thrombosis [1, 2]. The most significant
risk factors for CVA include being male, smoking,

dyslipidemias, advanced age, diabetes (DM) and
hypertension(HTN). There are other risk factors as well [ 3,
4]. Clinicians may be able to identify patients who are more
likely to have a stroke and schedule early preventive
therapies with the aid of risk factor identification[1]. It has
long been believed that raised gamma-glutamyl
transferase (GGT) is a sign of alcohol consumption and
hepatobiliary dysfunction [5]. Cellular membrane-bound
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GGT protein promotes intracellular uptake of peptides and
amino acids. Itis essential for extracellular glutathione that
is produced during regular metabolic activities to be
absorbed within the cell, shielding it from oxidative
damage. To restore normal glutathione levels, production
of GGT is stimulated when oxidative stress lowers
intracellular glutathione levels. On the other hand, during
times of elevated oxidative stress, increased requirement
for glutathione combined with inadequate glutathione
availability causes oxidative stress to negatively impact
cells [6]. According to recent research, GGT actively
participates in oxidative and inflammatory pathways that
lead to atherosclerosis. Atherosclerosis, cardiovascular
disease, and stroke are all facilitated by oxidative stress,
which also causes vascular damage and endothelial
dysfunction[7]. Serum GGT levels and frequency of stroke
are positively correlated, according to numerous research
[8-10]. It makes GGT an affordable and easy addition to the
list of accessible tests beneficial in primarily stratifying
patient risk. According to one recent study, raised GGT, is
related to a higher risk of CVA, irrespective of liver disease
[11]. Within 24 hours of presentation, patients with
ischemic stroke had considerably higher GGT levels,
according to another study [12]. Further supported by
another study, that raised GGT was found to be a potential
risk factor for stroke [ 13]. Despite the well-established risk
factors for ischemic stroke, there remains a need for
additional biomarkers that can enhance early risk
stratification and improve clinical outcomes. Recent
studies suggest that elevated GGT, which may also be
implicated in atherosclerosis, is a key contributor to
ischemic stroke. However, the potential of GGT as a
predictive biomarker for AIShasnotbeenfully explored.
This study aimed to address this gap by investigating the
association between elevated serum GGT levels and acute
ischemic stroke (AlS), to identify a novel marker that could
facilitate earlier intervention and reduce the burden of
stroke.

METHODS

This case-control study was done at the Emergency
Department, of Mayo Hospital, Lahore over a six-month
duration i.e. August 2022 to February 2023 after the
acceptance of a proposal from Child Protection &
Safeguarding Policy (CPSP) (Ref No: CPSP/REU/MED-
2020-066-16551). 310 (155 in each group) selected via non-
probability consecutive sampling and the sample size was
calculated, by using a 5% significance level and 80% power
of the study, the prevalence of raised GGT in groups with
and without ischemic stroke was 28.8% vs 16.9% [11]. Data
were collected in structured proforma containing
background information. Patients 40-80 years of either
gender presented with first ever episode of acute ischemic
stroke as determined by history and CT scan within the last
24hours(cases)and healthy attendants of patients without
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ahistory of cardiovascular disease(controls) Patients with
recent surgery or trauma, any liver disease, those with
history of alcoholic intake, creatinine >1.4 mg/ dl and with
history of previous stroke were excluded. Venous blood
samples were taken from cases and controls at
presentation in emergency for Serum GGT. Patients with
serum GGT level >27 IU/ ml were labelled as having raised
GGT. Data were analyzed using SPSS version 26.0. Mean
and SD were computed for quantitative variables and
categorical variables were presented with frequency and
percentage. OR calculated to check the association. Data
stratified for effect modifiers age, gender, and DM. Post-
stratification chi-square test calculated. Taking p-
value<=0.05istakenassignificant.

RESULTS

There were more male patientsin both groupsi.e. 99(64%)
and 109(70%) male vs 56 (36%) and 46 (30%) females in the
caseandcontrolgroups, respectively. Inthe case group, 50
(32%)patientsandin the control group 23(15% ) were found
to be diabetics. 35% were current smokers in the case and
19% in control group. 45% of cases and 22% among
controls were found to have dyslipidemia. The mean age
calculated was 55.41 + 9.17 years and 50.21 + 9.17 years
among cases and controls, respectively and also exhibits
that among cases 75 (48%) and in the control group 105
(68%) patients belong to age group <55 years and 80 (52%)
in the case and 155 (100%) in control group belong to age
>/=bbyears(Table1).

Table1: Sociodemographic Characteristics of Study Groups

VELEES Case n=155 Control n=155
Age
<55 years 75 (48%) 105 (68%)
>/=55 years 80(52%) 50(32%)
Total 155(100%) 155(100%)
Age (mean + SD) 55.41+9.17 50.21+9.17
Gender
Male 99(64%) 109(70%)
Female 56 (36%) 46(30%)
Total 155(100%) 155(100%)
iabetes Mellitus
Yes 50(32%) 23(15%)
No 105(68%) 132(85%)
Total 155(100%) 155(100%)
Current Smokers
Yes 55(35%) 30(19%)
No 100(65%) 125(81%)
Total 155(100%) 155(100%)
Current Smokers
Yes 70(45%) 35(22%)
No 85(55%) 120(78%)
Total 155(100%) 155(100%)

The mean and SD of GGT i.e. 41.35 + 9.65 and 27.66 + 7.32 among
casesand controls, p<0.0001i.e. significant(Table 2).
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Table 2: Comparison of Descriptive Distribution of GGT Among
Groups

Case n=155 Control n=155 p-value
M . .
ean 41.35 27.66 <0.0001
SD 9.65 7.32

The study showed a significantly raised frequency of raised
GGT among cases ascompared to controlsi.e. 74% vs 20%,
p<0.00001and OR calculated was 11.5(Table 3).

Table 3: Comparison of Frequency of Raised GGT among Case and
Control Groups

Raised GGT Casen=155 Controln=155 Total p-value Odds Ratio

Yes 15(74%) 31(20%) 146
No 40(26%) 124(80%) 164 | <0.00001 1.5
Total 155 155 310

Data stratified for age, gender, and DM for raised GGT and
compared among groups, showing statistically significant
resultsi.e. p</=0.05forall stratified groups(Table 4).

Table 4: Data Stratification Concerning Effect Modifiers

Raised GGT | Chi-
DM Yes No [PREIGE Square
Yes
Case 46 4
0.004 8.22
Control 15 8
No
Case 69 36
<0.00001 73.02
Control 16 116
Raised GGT
Age (Years) - _
Yes No
<55
Case 40 35
<0.00001 41.85
Control 10 95
>55
Case 65 15
<0.00001 39.13
Control 13 37
Raised GGT
Gender - -
Yes No
Male
Case 65 34
<0.00001 69.07
Control n 98
Female
Case 50 6
<0.00001 42.31
Control 12 34

DISCUSSION

According to the results of the current study, among cases
48% of patients and in the control group 68% of patients
aged <55 yearsand 52% in case and 100% in control group
aged >/=55 years. There were more male patients in both
groups. In the case group 50 (32%) patients and in the
control group 23(15%)were found to be diabetic. 35% were
current smokers in the case and 19% in the control group.
45% of cases and 22% among controls were found to have

DOI: https://doi.org/10.54383/pjhs.v5i09.2031

dyslipidemia. Furthermore, current results have shown
significantly more frequency of raised GGT among cases as
compared to controls i.e. 74% vs 20%, p<0.00001 and OR
calculated was 11.5. Similar to the current study, one local
study conducted has recently found to have high rates of
hypertension(58%), dyslipidemia(26%), DM(34 %), smoking
(21%), ischemic heart disease (36%), obesity (19%), and
other risk factors for stroke [14]. Previous studies have
supported current study results, that increased frequency
of raised GGT found in ischemic stroke patients,
suggesting a possible relationship between GGT and
cerebrovascular risk factors[15, 16]. In one previous study
by Kalirawna et al., unlike our results, no significant
variance was found in age groups (p=0.741) or gender
(p=0.1018) between case and controls. However, similar to
our results, diabetes was notably higher in stroke patients
compared to controls p=0.005 and an independent sample
t-test revealed a significant difference in serum GGT levels
between cases and controls [13]. According to current
study results, GGT levels were found to be high among
cases vs controls i.e. 41.35 + 9.65 vs 27.66 + 7.32urre,
p<0.0001. Our results, further supported by another study
by Ismail et al., 2023, in which serum GGT level in case
populationnoticed was 58.30(U/L), andinthe control group
17.48 (U/L) p-value<0.001 and implies increased level of
serum GGT level in stroke patients [15]. Another Korean
study by Lee etal., found that higher serum GGT levels were
found to be autonomously linked to the development of
strokeinfuture[17]. According to a study by Gurbuzeretal.,
patients with ischemic CVA with substantially greater
regions of infarction had significantly higher mean GGT
levels (p<0.05) [18]. However, the current study has not
guantified the area of infarct. In another study by
Korantzopoulos et al., the proportion of ischemic CVA
patients who showed up with elevated GGT levels(>27 IU/L)
was higher than that of the control group. Individuals in the
highest quartile of GGT levels had a 4.7-fold higher chance
of having ischemic CVA (p<0.001) as compared to those in
the lowest quartile. Even after adjusting for all possible
confounding variables, this link held significance [19]. In
contrast to the current study, however, Yang et al., found
that raised GGT levels in ischemic CVA patients were not
linked with large-artery atherosclerosis stroke but with
cardioembolic stroke [20]. However, in the current study,
we have not studied the aetiology of ischemic stroke and
have not divided our populationto compare GGT levels. The
current study has certain limitations, we have not studied
stroke characteristics in detail, including infarct size.
Further research will be needed in this area with a large
sample size, including multi-centres to increase the
generalizability of results.

CONCLUSIONS

It was concluded that higher GGT levels were found to be
significantly associated with acute ischemic stroke as
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comparedtothe control group, reinforcing the relationship
of raised GGT with acute ischemic stroke. This makes GGT,
a potentially beneficial addition to an expanding panel of
clinically available diagnostics that can be used to help with
patientriskinitialization.
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