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ABSTRACT... Objective: To access the prevalence of undiagnosed type 2 Diabetes Mellitus in patients with Acute Coronary
Syndrome. Study Design: Cross-sectional study. Setting: Department of Medicine, of Tertiary Care Hospital of Islamabad.
Period: 17 July 2023 to 17" October 2023. Methods: WHO calculator was used to calculate the sample size and 100
subjects were selected fulfilling the inclusion criteria (Both male and female of age 18 to 65 years retained in ER or admitted
with the diagnosis of ACS). Blood samples were obtained for baseline investigations including blood sugar and HBA1C.
Results were entered on EXCEL Sheets and analyzed using SPSS V.20. Results: The data showed 47% males, 70% of the
participants belonging to the age group 41-65 years ACS presenting with STEMI in 37%, 40% patients with NSTEMI and
unstable angina was found in 23%. The Mean BMI was 27+3.2SD mean HBA1C level was 4.3+1.7SD and the mean FBG
was 129+17.9SD. Among all the male patients, there were (27.65%) patients with undiagnosed T2DM while among all the
female patients, (18.8%) were reported with undiagnosed T2DM. Conclusion: A high prevalence of undiagnosed DM was
observed in ACS patients admitted to tertiary care hospital. Research work done in developing countries showed data which

was consistent with our study, however, research data from developed world was in contrast to our study.
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INTRODUCTION

Diabetes mellitus is considered a syndromic
illness because it's a disorder affecting multiple
organs. The exact cause of DM is not known;
however, the basic defect is an absolute, partial
deficiency of Insulin or cellular resistance to the
Insulin action.! There are two main mechanisms
of glucose entry into the cells depending upon
the type of cells, some have Insulin-dependent
entry of glucose others have insulin-independent
entry of glucose into cells.2

Cell damage occurs mostly in cells in which insulin
is not required for the entry of glucose into the
cells, because of excessive formation of sorbitol.
Poor utilization of glucose by the cells despite
hyperglycemia, resulting in further increasing
blood glucose causing more and more entry
of glucose into cells which have glucose entry
insulin independent.® More glucose in these cells
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leads to the production of sorbitol which is a large
molecule that cannot cross the cell membrane
ger trapped within cells and draws water into the
cells because it is an osmotic agent causing cell
swelling and ultimately cell death.*

The main types of DM are type |, Il, and
Gestational, and among them, type Il is the
commonest affecting the highest number of
individuals irrespective of gender. DM is common
worldwide, with initial trend in developed
countries but recent data shows it is now equally
prevalent in developing countries and Pakistan is
no exception.® DM is coming under the heading
of Non-communicable diseases (NCD) with no
permanent cure only controlling glucose levels
is a way forward in managing the disease and
preventing the devastating complications.®

DM is ranked top among the major diseases
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causing high mortality and disability. DM
requires lifelong treatment and monitoring of
possible complications. In Pakistan, DM is very
much prevalent with a rising trend inflicting
considerable damage to physical well-being and
economic loss both at individual and national
levels.” The Pakistani health system had failed to
manage communicable diseases and now had
been overwhelmed by NCD. In Pakistan, out-of-
pocket expenditure on health is the highest in the
region of gross national income. Acute coronary
syndrome (ACS) is a disease affecting the
functioning of the heart resulting in wide-ranging
disability and death in cases of severe disease.?

ACS is prevalent occurs the globe affecting both
males and females. Initially, there was a higher
prevalence of ACS in the developed world
however now with the start of the 21st century it
is equally prevalent in developing countries. DM
is considered to be the precipitating factor for
the incidence of ACS and exacerbating existing
ACS. There has been incredibly high mortality
and morbidity whenever there is a combination of
DM and ACS. This study was planned to assess
the undiagnosed DM in ACS patients admitted to
tertiary care hospitals.

METHODS

A cross-sectional study was conducted at the
tertiary care hospital of Islamabad over 15
weeks (17 — 07 — 2023 to 17 — 10 — 2023). WHO
calculator was used to calculate the sample size
and by simple stratified sampling technique
was used for selecting 100 subjects, setting
the inclusion criteria, (Both male and female of
age 18 to 65 years retained in ER or admitted
with the diagnosis of ACS), and exclusion
criteria.  (Congenital, valvular heart disease,
type | & gestational Diabetes mellitus, chronic
illness like CLD and renal diseases). Ethical
committee approval was obtained before the
start of study from institutional ethical committee
(IRB No. 0184-23, Dated:17-07-2023). and
informed consent obtained from all participants.
Preliminary investigation including ECG, Blood
samples were obtained for base line blood
chemistry (Cardiac enzymes, lipid profiles, BSF
and HBA1C) performed. Results were entered on

EXCEL Sheets and analyzed using SPSS V.20.
RESULTS

The demographic and general disease data
showed 47% males, 70% of the participants
belonging to the age group 41-65 years, ACS
presenting with STEMI in 37% and prevalence of
undiagnosed T2DM was 23%, details shown in
Table-I.

Demographic Characteristics Percentage (%)

Gender

Male 47%
Female 53%
Age Category

18-40 years 30%
41-65 years 70%
ACS Presentation

STEMI 37%
NSTEMI 40%
Unstable angina 23%
Undiagnosed Type Il Diabetes Mellitus

No 23%
Yes 77%

Table-l. Demographic characteristics & general
prevalence of diseases

Among all the male patients, there were (27.65%)
patients with undiagnosed T2DM while among all
the female patients, (18.8%) were reported with
undiagnosed T2DM, details shown in Table-II.

Among all the patients in the age group 18-
40 vyears, there were (43.3%) patients with
undiagnosed T2DM while (56.2%) were not found
with undiagnosed T2DM, details shown in Table-
M.

Among all the patients with BMI <25/m2, there
were (32.5%) patients with undiagnosed T2DM
while among all the patients with >25 Kg/m2,
(16.6%) were reported with undiagnosed T2DM
details shown in Table-IV.

Among all the patients with STEMI, there were
(32.5%) patients with undiagnosed T2DM while
among all the patients with NSTEMI, (16.6%)
were reported with undiagnosed T2DM details
shown in Table-V.
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Undiagnosed T2DM

Gender No Yes Total P-Value
Frequency Percentage Percentage
Male 34 72.34042553 13 27.659574 a7
Female 43 81.13207547 10 18.867925 53 0.346
Total 100
Table-Il. Stratification of undiagnosed T2DM with respect to gender
Undiagnosed T2DM
Age No Yes Total P-Value
Frequency Percentage Frequency Percentage
18-40 years 17 56.66666667 13 43.33333333 30
41-65 years 60 85.71428571 10 14.28571429 70 0.002
Total 100
Table-lll. Stratification of undiagnosed T2DM with respect to age
Undiagnosed T2DM
BMI No Yes Total P-Value
Frequency Percentage Frequency Percentage
<25 Kg/m2 27 67.5 13 32.5 40
>25 kg/m2 50 83.3333333 10 16.666667 60 0.090
Total 100
Table-IV. Stratification of undiagnosed T2DM with respect to BMI
Undiagnosed T2DM
e . No Yes Total P-Value
Presentation
Frequency Percentage Frequency Percentage
STEMI 27 67.5 13 32.5 40
NSTEMI 50 83.3333333 10 16.666667 60 0.090
Total 100
Table-V. Stratification of undiagnosed T2DM with respect to ACS presentation
DISCUSSION 5.6:1, and 4.7:1 of male/female were reported by

Coronary artery disease (CAD) remains the
biggest concern for the medical community
across the world. A major chunk of the healthcare
budget is spent on the management of CAD and
a significant number of working hours are lost
due to this disease. CAD have multiple risk factors
such as smoking, DM, HTN, hyperlipidemia etc.
among them DM remains the top most.° DM is
prevalent in Pakistan like the rest of the world but
the worrying aspect is that the graph is rapidly
going upward and a large majority of cases
are undiagnosed. In most cases, there is an
accidental diagnosis of DM when patients report
to the hospital for other illnesses such as ACS."°

There was a 1:1.3 ratio between males and
females in our study in contrast to a foreign study
having predominate males in comparison to
females with a 1:4 ratios. A further higher ratio of

the Studies done in south Punjab (Pakistan) and
Saudi Arabia respectively.' 2

23% of CAD patients were found to be diagnosed
with DM in our work. A similar study done in China
showed similar findings of 37% of CAD patients
were diagnosed with DM during hospital stay.™
These studies have highlighted the importance of
proper medical history taking and base workup
for detecting silent DM.

A study done inthe USA showed that CAD patients
were subjected to FBS testing, 70% had >7 mmol
but unfortunately', 56% were not further tested
for HBA1C during the hospital stay to confirm the
diagnosis of DM."® Our study showed that only
19% of CAD patients had FBS below 100mg/dI
and 81% were either Diabetic or having impaired
FBS.
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Work-up for detecting DM, HBA1C levels helped
make the diagnosis, with 40% diagnosed as
confirmed cases of DM and 39% as pre-diabetes.
Therefore, it can be concluded that 79% of CAD
were either Diabetic or prediabetes and the rest
of the 21% had normo-glycemia.'” Studies done
in Japan had the same study group but the
detection of DM was much lower around 41%,
the reason might be a better screening program
so they had less chance of missing the diagnosis
of DM.18

Our study showed a BMI of 27 + 3.2 and the
stratification of T2DM with BMI, which was
consistent with another Pakistani study which
showed a BMI of 26.5 + 4.9 but didn’t report on
stratification of T2DM with BMI. A study done in
KSA reported 74%, and 26% cases of STEMI and
NSTEMI respectively and didn’t report on UA,
whereas our study showed 37%, and 40%, cases
of STEMI and NSTEMI respectively and also
reported 23% cases of UA."®

Our study was consistent with an Indian study
done in a tertiary care hospital having the same
study group which highlighted that 43% of the
CAD patients were diagnosed with DM on HBA1C
levels. In my opinion, which | have observed
after going through multiple studies conducted
in developing countries showing similar results
of high detection rates T2DM in CAD patients,
the reason is simply a lack of routine annual
medical checks and community-based screening
programs.2>22 Another reason is the lack of
availability of medical facilities as in the Indian
sub-continent 60-70% of the population is in rural
which are far flung from mega hospitals and high-
tech laboratories.?®?*

CONCLUSION

A high prevalence of undiagnosed DM was
observed in ACS patients admitted to tertiary
care hospital. Research work done in developing
countries showed data which was consistent with
our study, however, research data from developed
world was in contrast to our study.
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