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Introduction: Metabolic abnormalities of type-2 diabetes mellitus cause vascular dysfunc-
tion which is manifested with common cardiovascular complications such as atherosclerosis,
myocardial infarction (MI), stroke, and coronary heart diseases. In spite of all these compli-
cations, there is no literature revealing the cardiac status of type-2 diabetic patients, in
general and on different anti-diabetic drugs in particular, using cardiac troponin-I as
a biomarker in study area and Ethiopia too.

Objective of the Study: This study was, therefore, aimed to assess cardiac troponin-I in
type-2 diabetic patients on anti-diabetic drugs treatment at Jimma Medical Center, Jimma,
Southwest Ethiopia.

Methods: To achieve the objectives of the study, a facility based cross-sectional study was
conducted among type-2 diabetic patients on follow-up at Jimma Medical Center from
August 1 to September 30, 2020. Systematic sampling technique was used to select 82
study participants. A SmL of venous blood was drawn from each participant after overnight
fasting using an aseptic technique and centrifuged at 3000 rpm for 10 minutes. Multiple
logistic regression analysis and one way ANOVA were used for statistical data analysis.
P-value <0.05 was considered as statistically significant.

Results: The prevalence of elevated cardiac troponin-I was 25.6% in the study population. The
mean value of serum cardiac troponin-I was lower in patients who were on metformin mono-
therapy as compared to patients on insulin monotherapy (11.654 + 1.6795 versus 20.573 +
1.8402, P<0.01). It was also lower when compared with those patients on metformin + glib-
enclamide combination therapy (11.654 + 1.6795 versus 21.094 + 2.4062, P<0.01).
Conclusion and Recommendations: About 1/4" of the study participants had elevated
serum cardiac troponin-I level. Metformin monotherapy significantly reduced serum cTnl levels as
compared to insulin monotherapy and metformin + glibenclamide combination therapy. Regular
screening for cardiac injury using cardiac troponin-I is recommended for type-2 diabetic patients.
Keywords: cardiac troponin-I, type-2 diabetes mellitus, anti-diabetic drugs, Jimma Medical
Center, Ethiopia

Introduction
Diabetes mellitus is a chronic metabolic disease characterized by elevated blood glucose
due to insulin resistance or insulin deficiency. This elevated blood sugar is responsible for
triggering symptoms such as polyuria, polydipsia, and polyphagia.'

Diabetes mellitus can be classified into four types: type-1 diabetes, type-2
diabetes, gestational diabetes mellitus, and other specific types of diabetes. Type-
1 and type-2 diabetes mellitus are the most common forms of diabetes mellitus.>
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According to the International Diabetes Federation
(IDF) report, type-2 diabetes became the leading type
among all cases of diabetes mellitus, contributing to 90%
to 95% of cases in developed countries and may exceed
this percentage in developing countries due to urbanization
and westernization.’

Type-2 diabetes mellitus is associated with increased
risk for cardiovascular disease, probably due to its nature
of pathogenesis and coexisting cardiovascular risk factors
like hypertension, obesity, and dyslipidemia.” Vascular
dysfunction caused by metabolic abnormalities in patients
with type-2 diabetes is associated with accelerated athero-
sclerosis and increased risk of myocardial infarction (MI),
stroke, and peripheral arterial disease. It is also a strong
risk factor for coronary artery disease, and patients with
diabetes have two to four-fold greater risk of developing
coronary artery disease.”

Cardiac troponin is one of the cardiac biomarkers used
to diagnose myocardial injury both in symptomatic and
asymptomatic individuals.’ Troponin is a protein complex
made up of three subunits namely troponin-T (TnT), tro-
ponin-I (Tnl), and troponin-C (TnC), each having different
structure and function and located on the thin filament of
striated muscles. These three subunits of troponin complex
along with tropomyosin is located on the actin filament
and is essential for the calcium-mediated regulation of
skeletal and cardiac muscle contraction.®’

Among the three troponins, TnT and Tnl are being
used as the biochemical markers for the diagnosis of
myocardial injury. The amino acid sequence of cardiac
troponin-T and troponin-I is different from that present in
skeletal muscles. This is a base for cardiac troponin spe-
cificity in the diagnosis of myocardial injury.” Normally,
about 94-97% of TnT and Tnl are bound to myofibril and
only 6% of cTnT and 3% of the cTnl are free in the
cytoplasm, but during myocardial damage, the cytosolic
troponin reaches the bloodstream quickly resulting in
a rapid peak of serum troponin observed during the first
few hours. Next, the release of structurally bound troponin
results in a second peak lasting for several days. These
detectable serum levels of cTns are an indicator of cardiac
muscle damage.®’

Compared to other available cardiac markers, cardiac
troponin-I has better sensitivity and tissue specificity and it
detects myocardial injury. Following myocardial cell
injury caused by myocardial ischemia, the myocardial

cell membrane integrity is compromised and free cardiac

troponin-I from myocardial cell cytoplasm is rapidly
released into the blood circulation. '

In order to improve the glycemic control and reduce
the risk of diabetic cardiovascular complications both
pharmacological and non-pharmacological treatment mod-
alities (eg lifestyle modifications) are recommended for
diabetic patients.'' Metformin, insulin secretagogues, and
acarbose are first-line oral glucose control therapies in
type-2 diabetic patients. Whereas dipeptidyl peptidase-4
inhibitor, a thiazolidinedione, and glucagon-like peptide-1
receptor agonists are second-line drugs introduced when
blood glucose levels cannot be controlled by first-line
drugs or when patients are unable to tolerate those drugs.
The final stage is insulin, which is used alone or in com-
bination with other oral hypoglycemic drugs in case blood
glucose level control cannot be achieved.'!!?

In sub-Saharan Africa, the average number of adults
with type-2 diabetic cases was 15.5 million in 2017, with
a regional prevalence of approximately 6%, and this num-
ber is estimated to increase by 162.5% by 2045.'* Like
other sub-Saharan African countries, Ethiopia is suffering
from a high burden of diabetes, with increased prevalence,
complications, and mortality and life-threatening disabil-
ities. According to a report of World Health Organization
(WHO) in 2000, the number of diabetes cases in Ethiopia
was 800,000. Meanwhile, this number is estimated to rise
to 1.8 million by the year 2030.'*'

The World Health Organization’s report revealed that
a trend in the prevalence of diabetes in Ethiopia has been
increasing over the past years. According to the 2017
International Diabetes Federation (IDF), the prevalence
of type-2 diabetes mellitus in Ethiopian adults was 5.2%."3

Although the prevalence of type-2 diabetes mellitus is
increased and accompanied by cardiovascular complica-

16-19 there are no data

tions among Ethiopian population,
showing cardiac status of these patients using cardiac
troponin-I as a biomarker to the researcher’s knowledge.
In addition, it has not been determined whether anti-
diabetic drugs have different cardiovascular effects in
type-2 diabetic patients in the Ethiopian population.
Therefore, the purpose of this study was to assess the
cardiac status using cardiac troponin-I and compare the
effects of different anti-diabetic drugs on cardiac troponin-

I in the study area.

Methods and Materials
This study was conducted at Jimma Medical Center (JMC)
from August 1 up to September 30, 2020. IMC is located
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in Jimma town at a distance of 352km to the Southwest of
Addis Ababa. It is the only teaching and referral hospital
in the South-Western part of the country with a bed capa-
city of 600.

A facility based cross-sectional study was conducted
during the study period.

All type-2 diabetic patients on anti-diabetic drug treat-
ment and on follow-up at the chronic illness clinic of IMC
were considered as a source population and all sampled
type-2 diabetic patients on anti-diabetic drug treatment and
on follow-up at the chronic illness clinic of JMC who
fulfilled the inclusion criteria were taken as the study
population.

Type-2 diabetic patients on anti-diabetic drug treatment
and on follow-up at the chronic illness clinic of JMC who
were 18 and above were included in the study. On the
other hand, patients who have chronic kidney disease,
were critically sick and unable to communicate, were on
lipid lowering drugs and chemotherapy and pregnant
women were excluded from the study.

The sample size of 86 was calculated by using single
population proportion formula: n= (Z;.,)*P(1-P)/d*,
using p=26% prevalence of elevated troponin in USA
(20) and population correction formula nf= n/1+n/N and
adding 10% of non-response rate.

A systematic sampling technique was used. The
k-value was calculated by dividing the total population
by the sample size, K=2700/82=32.926=33. Data were
collected from every 33 individuals starting from the first
arrived patients at the beginning of data collection.

Serum cardiac troponin-I level was taken as dependent
variable and anti-diabetic drugs were considered as inde-
pendent variables.

Five milliliters of venous blood sample was collected
from study participants after overnight fasting using an
aseptic technique and centrifuged after 30 minutes at
3000rpm, for 10 minutes. Separated serum was kept at
—20°C in the refrigerator till used. The serum cardiac
troponin-I were measured using ARCHITECT c4000 high-
sensitive troponin-I assay (Abbott Laboratories, Abbott
Park, IL, USA) random access full automated auto
analyzer.

Data quality was assured during blood sample collec-
tion by strictly following the standard aseptic operational
procedure. The kit was made free from contamination and
check for consistency. Laboratory analysis was done fol-
lowing the based on the

appropriate  procedures

manufacturer’s instruction. All the laboratory procedures
were handled with the assistance of professional labora-
tory technologists and results were checked for complete-
ness to maintain the overall quality of data. During data
entry and analysis using computer software, due attention
was given to keep the data quality.

All data were checked, cleared, and fed into Epi-data
(version 3.1) and then exported to SPSS (version 25.0)
software for statistical analysis. After the complete entry
of all the data, a soft copy was checked with its hard copy
to see the consistency. The data were also checked for the
fulfillment of assumption. It was processed by using
descriptive analysis, including frequency distribution.
Comparison of mean difference of serum cardiac tropo-
nin-I among different types of anti-diabetic drugs was
done using one way ANOVA after checking its
assumption.

Ethical Considerations

Before starting the research, ethical review committee of
Jimma University approved this research project and
a letter of ethical clearance was obtained with protocol
Number IHRPGD 715/20. Then formal letter was obtained
from Jimma University institute of health and taken to the
chief clinical director of JMC and the permission letter
was offered.

Next, the permission letter was given to the chronic
follow-up clinic to conduct the study. To prevent COVID-
19, data collectors used personal protective equipment like
surgical masks, disposable gloves, and hand sanitizer.
Additionally, the distance between data collectors and
study participants was kept at least 2m apart during face
to face interview. Study participants were also encouraged
to use a face mask and hand sanitizer as per the national
protocol of COVID-19 prevention strategies. During data
collection, only one participant was allowed in a room at
a time.

All study participants were informed about the
research; the right to withdraw themselves at any time
and confidentiality of information to be maintained during
data collection, analysis, interpretation, and publication of
results. The written consent was granted from each study
participants based on their interest.

The confidentiality of the data was insured by using
code rather than patients name and all the data results that
showed deviation from normal reference was reported to
physicians working in chronic disease follow up clinic.
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Operational Definitions

Elevated cardiac troponin: Elevated cardiac troponin was
considered as a serum cardiac troponin-I level >34.2 pg/
mL for male and >15.6 pg/mL for female at 99th percen-
tile upper reference limit.

Result
Serum Levels of cTnIMean+SD and

Prevalence of Cardiac Troponin-I

The mean + SD of cardiac troponin-I in study participants
was 17.896 + 9.796. The overall prevalence of elevated
cardiac troponin-I was 25.6% (21/82) among the study
participants (Figure 1)

Comparison of cTnl in Patients Taking
Different Anti-Diabetic Drugs

Patients who were taking metformin medication alone
showed a significant mean decrease in serum cTn-I com-
pared to the group on insulin alone (11.654 + 1.6795
versus 20.573 + 1.8402, P<0.01). Similarly, patients who
were taking metformin medication alone showed
a significant mean decrease in serum c¢Tn-I compared to
patients who were on metformin and glibenclamide com-
bination, (11.654 1.6795 versus 21.094 + 2.4062, P<0.01
vs). Patients receiving metformin alone also had numeri-
cally decreased mean of cardiac troponin-I compared to
individuals on a combination of insulin and metformin

(11.654 £ 1.6795 versus 19.514 + 2.2249) but it was not

Serum cTnl level

B Normal

M Elevated

Figure | Prevalence of elevated cTnl among adult T2DM patients on chronic
follow up at JMC, Jimma, 2020.

statistically significant (p>0.05). On the other hand,
patients who were taking insulin and metformin combina-
tion showed a numerical decrease in cardiac troponin-I as
compared to patients on insulin alone (19.524 + 2.2249
versus 20.573 + 1.8402) as well as on metformin and
glibenclamide combination (19.514 + 2.2249 versus
21.094 + 2.4062) but still there was no statistical signifi-
cance (Figure 2 and Table 1).

After determining the presence of differences in mean
value of serum cardiac troponin-I according to the type of
anti-diabetic drugs, the Tukey HSD post hoc analysis was
conducted and showed that there was statistically signifi-
cant difference in mean serum cardiac troponin-I between
patients who were taking insulin monotherapy and metfor-
min monotherapy and, also between patients who were on
metformin monotherapy versus metformin and glibencla-
mide at P<0.05 (Table 1)

Discussion

Diabetic patients often exhibit silent cardiac dysfunction
which is detectable only in the latter stage of the disease.
Even =50% of individuals with well-controlled diabetes
mellitus, asymptomatic and normotensive patients are con-
sidered to exhibit some degree of cardiac dysfunction.*?
High sensitive cardiac markers such as cardiac troponin-I
is currently considered as the gold standard diagnostic tool
of myocardial injury.'

In this study, 25.6% (21/82) of the study participants
showed elevated cardiac troponin-I. This was in line
with a study conducted in the USA where cardiac tro-
ponin was elevated in 26% of type-2 diabetic patients.?
But it was higher than the study in India that reported
the prevalence of elevated cardiac troponin-I as 20.7%
in acute stroke patients®* and the study conducted in the
UK that reported the prevalence of elevated cardiac
troponin-I (12.4%) among patients who were attending
emergency departments without acute coronary
syndrome.®>> On the other hand, the finding of this
study was lower than the study in USA that reported
32.3% of elevated cardiac troponin-I in patients with
hypertensive emergency.*® The discrepancy may be due
to the difference in the study population, sample size
and study design.

Multivariable logistic regression analysis revealed that
type-2 diabetic patients on metformin were significantly
associated with decreased cardiac troponin-I (AOR=
0.015, P<0.05) compared to patients who were taking
metformin plus glibenclamide (Table 1).
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Figure 2 Mean of serum cTnl level among type-2 diabetic patients on different anti-diabetic drugs at JMC, Jimma, 2020.

The study conducted by Arif and Al-Ezzi on an animal
model found a similar result; significant reduction of
serum level of troponin-I in the metformin treated
group.®? Another study conducted in Argentina reported
lower cardiac troponin in patients who were taking met-
formin as well as glibenclamide compared to control. This
finding was also consistent with our study regarding
metformin.>' Concerning glibenclamide, our study was

inconsistent with this finding; the reason may be explained

by the fact that our study was a comparison of metformin
with glibenclamide containing treatment category, not with
control a group. A similar result regarding the negative
association of metformin with cardiac troponin was
reported by Lexis et al.>? Our finding was also supported
by the study that compared the effect of metformin versus
sulfonylurea/insulin treatments on a 10-year follow up
period which found a 33% reduction in myocardial infarc-
tion risk in contrary to 15% decrease by the latter.”*

Table | Tukey HSD Post Hoc Analysis for Pair-Wise Multiple Comparison of c¢Tnl in Patients on Different Types of Anti-Diabetic

Drugs at JMC, Jimma, 2020

() Type of Drug (J)) Type of Drug Mean Difference (1-)) Std. Error Sig.
Insulin Metformin 8.9189 2.5703 0.005
Insulin+Metformin 1.0588 1.0588 3.0100
Metformin+glibemclamide —0.5214 —0.5214 2.7841
Metformin Insulin —8.9189 2.5703 0.005
Insulin+Metformin —7.8601 3.0536 0.057
Metformin+glibemclamide —9.4403 2.8312 0.007
Insulin+Metformin Insulin —1.0588 3.0100 0.985
Metformin 7.8601 3.0536 0.057
Metformin+glibemclamide —1.5802 3.2356 0.961
Metformin+glibemclamide Insulin 0.5214 2.7841 0.998
Metformin 9.4403 2.8312 0.007
Insulin+Metformin 1.5802 3.2356 0.961
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A systematic and meta-analysis study also revealed that
metformin was effective in reducing the incidence of car-
diovascular events compared to sulfonylureas.?
Metformin may reduce cardiac troponin-I through sev-
eral mechanisms, but the exact mechanism remains
6 AMP-activated

kinase is related to many targets related to reduction the

unclear.”® Metformin phosphorylates
of I/R injury, and this activates Reperfusion Injury Salvage
Kinase (RISK) path including PI3K and AKt pathways,
increasing tumor suppressor gene p53, inactivation of
mammalian target of rapamycin (mTOR) and activation
of endothelial nitric oxide synthase (eNOS).?’

The other mechanism of action of metformin may be
through enhancing glucose utilization of the heart by
increasing glucose transporters (GLUT-1 and GLUT-4).
Moreover, metformin activates the adenosine receptor via
increased intracellular formation of adenosine, possibly
reducing MI size.”® On the other hand, metformin is asso-
ciated with a decrease in Dipeptidyl peptidase-4 activity
and an increase in circulating levels of glucagon-like pep-
tide-1, which are associated with a reduction of MI
size.*?° Overall, these metformin-induced changes in
myocardial gene and energy program, are due to the fact
that of activation of AMPK.***! In addition, metformin
effects
inflammatory benefits, reduces oxidative stress, lowers

also has several beneficial such as anti-
endothelial dysfunction, and reduces hypertension.?*

This finding did not agree with the study done by
Basnet et al that reported no significant association
between metformin treatment and ML.** This disagreement
may be due to the evaluation of troponin in the latter study
group was carried out in a population which already devel-

oped myocardial infarction.

Limitations of the Study

Since the study was conducted exclusively in one hospital
and the sample size was relatively small, our findings
might not well represent all cases and be sufficient for
generalization.

Besides, since the study was cross sectional, there
might be the possibility of residual confounding variables
as in observational studies, and because the exposure and
outcome were assessed concomitantly and thereby it did
not show temporal relation between cause and effect.

Conclusion
In the current study, about one fourth of type-2 diabetic
patients on follow up had elevated cardiac troponin-I.

Metformin significantly reduced serum cTnl levels com-
pared to insulin monotherapy and metformin + glibencla-
mide combination therapy.
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