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Background There are 425 million people afflicted with diabetes in the World (IDF
2018). The most common cause of death among people with type 2 Diabetes Mellitus
(DM) is cardiovascular nature. The relative risks for ischemic heart disease (IHD) and
cerebrovascular disease (CVD) are 2- to 4-fold and 2- to 3-fold higher, respectively,
than the risk in nondiabetic subjects. Since there is less data correlating the incidence
of microvascular and macrovascular complications in Indian females with type 2 DM,
this study has been conducted.

Aim To evaluate the occurrence of symptomatic cardiac disease among female
patients with and without type 2 DM.

Material & Methods The study was conducted from the outpatient department
(OPD) of a tertiary care hospital in Hyderabad. Female patients with and without type
2 DM patients were selected for the study after taking informed consent. The study
was approved by the Institutional Ethics Committee (IEC) and was conducted in the
endocrinology department and general medicine department to eliminate the bias
of cardiovascular symptoms. Patients were subjected to a clinical questionnaire and
relevant clinical investigations were conducted. The results of the study were system-
atically selected and statistically analyzed.

The study included female patients with and without type 2 DM of age more than
18 years and excluded male patients, n, and female patients with diabetes of less
than 18 years.

Results This was a case-control observational study and a total of 200 study subjects
were enrolled from the patients who visited the OPD from 1st January 2018 to 31st June
2018. The total population was divided into two groups, that is, case (DM) group and
control (non-DM) group with 100 subjects, respectively, in each group. The cases were
selected from the patients attending the endocrinology OPD and the controls belonged
to the general medicine department in our institute. The average age in the case group
(DM) was 55.65 + 10.07 years, and the control (non-DM) group was 50.21 + 13.7 years.
The average duration of diabetes was 9.1 years; hypertension (HTN) was 6.83 years in
the case group (DM) versus 3.5 years among the control (non-DM) group. Among all
cases, 64% were found to be symptomatic for cardiovascular diseases.
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Nephropathy was seen in 18 diabetic cases versus 2 in nondiabetic cases and it was
statistically significant (p = 0.000). Neuropathy was seen in 47% cases versus 18% in
control group with statistical significance (p = 0.000). Retinopathy was seen in 6 dia-
betic cases versus 1 in nondiabetic cases with statistical significance (p = 0.052).

For cardiac symptoms (i.e., chest pain, dyspnea, and diaphoresis), statistical signifi-
cance was not achieved between the cases and controls.

Conclusion The incidence of symptomatic cardiac disease was much more frequent
than other microvascular complications of diabetes.

Hence, screening for the cardiac disease should be conducted at the time of detection
of diabetes rather than on follow-up.

Introduction

Diabetes Mellitus (DM) is perhaps one of the oldest known
diseases in human history. The first clinical description of
diabetes dates back to 1500 B.C. in ancient Egyptian text in
which it was described as a condition of “too great empty-
ing of urine.” Around the same time, some Indian physicians
observed that urine from people with diabetes attracted ants
and flies; they named the condition “madhumeha” or “honey
urine.” DM was identified by the Indian physicians Sushruta
and Charaka in 4th century AD. However, the first complete
clinical description of diabetes dates back to the 1st century
AD by the ancient Greek physician Aretaeus of Cappadocia,
who also noted the excessive amount of urine which passed
through the kidneys. It was in the 1920s when Banting and
Best first used insulin extract to treat a patient. However,
even in today's era, clinically treating diabetes poses a tough
challenge.

There are 425 million people with diabetes in the World
(IDF 2018).! The relative risks for ischemic heart disease
(IHD) and cerebrovascular disease (CVD) are 2- to 4-fold and
2- to 3-fold higher, respectively, than the risk in nondiabetic
subjects. Detection of IHD in females with type 2 DM also
poses a significant problem.

DM persuades microvasculature pathognomonic changes
by increasing the thickness of the capillary basement mem-
brane, which includes retina, myocardium, arterioles in the
glomeruli, skin, and muscle, leading to the diabetic microan-
giopathy development. By these members thickening, vessel
function abnormality was induced, which eventually led to
multiple clinical problems such as hypertension (HTN), tis-
sue hypoxia, and delayed wound healing. In the same way,
neovascularization developing from the vasa vasorum may
interconnect macro and microangiopathy, predict platelet
rupture, and promote atherosclerosis.

Aims and Objectives

To observe a correlation of incidence of microvascular and
macrovascular complications in female patients with and
without type 2 DM.

Materials and Methods

This study is a case-control observational study with a total of
200 study subjects. The subjects for the study were selected
from the cases who visited the OPD during the period of 1st
January 2018 to 31st June 2018.

The study population fulfilling the below selection criteria
were part of this study conducted for six months. The total pop-
ulation was divided into two groups, that is, case (DM) group
and control (non-DM) group with 100 subjects, respectively.

Case (DM) Group (n = 100)
Inclusion criteria:

» Female patients
* More than 18 years. age

Exclusion criteria:

» Male patients
* Non-DM patients

Control (non-DM) Group (n = 100)
Inclusion criteria:

» Female patients
* More than 18 years. age

Exclusion criteria:

» Male patients
* DM patients

We collected the data from all female patients who were
attending our institute endocrinology OPD and general
medicine OPD using the questionnaire which covers micro-
vascular and macrovascular complications history. These
typically include retinopathy, nephropathy, and neuropa-
thy. The diagnosis of type 2 DM was determined based on
American Diabetes Association (ADA) criteria.

Results

Theaverageageinthecasegroup(DM)was55.65+10.07 years.,
and the control (non-DM) group was 50.21 + 13.7 years.
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Fig. 1 Duration of diabetes.

The average duration of diabetes was 9.1 years (=Fig. 1).
The average duration of hypertension (HTN) was 6.83 years
in the case group (DM) versus 3.5 years among the control
(non-DM) group. Average HbA1c was 8.11% among the case
group (DM) and 5.82 among the control (non-DM) group.
The total demographic and biochemical parameters between
the two groups are mentioned in =Table 1.

Nephropathy: Nephropathy was seen in 18 cases versus 2
in control. It was most commonly manifesting as overt pro-
teinuria. The p-value for the same (p = 0.000) was statistically
significant.

Neuropathy: Neuropathy was seen in 47% of cases versus
18% in control. P-value was 0.000, which was statistically
significant.

Retinopathy: Retinopathy was found in 6% of cases ver-
sus 1% of control. P-value was 0.052, which was statistically
significant.

Cardiac symptoms: Chest pain, dyspnea, palpitations, and
diaphoresis occurred in equivalent frequency among the two
groups. Statistical significance was not achieved.

The same has been illustrated in =Table 2 and ~Fig. 2.

Neuropathy and nephropathy were seen frequently
among patients who had been diagnosed as diabetic for less
than five years. (~Table 3) These complications are seen after
more than 10 years of diabetes.

Hence, it is likely that many of these cases went unde-
tected for many years despite being diabetic.

Discussion

DM is a known etiological factor for coronary artery diseases
(CADs). DM inhibits the estrogen protection and increases the
risk of a CAD 5.4 times more than in diabetes-free women.
Cardiac death risk in women suffering from diabetes is three
times greater than in those who do not.?
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The detection of CAD in females with Type 2 DM is partic-
ularly tricky due to the atypical nature of symptoms found in
females with Type 2 DM.># In addition, more and more Indian
women of younger age are being diagnosed as having Type
2 DM, particularly from rural areas.*> In a nation like India,
where health systems are limited, and women are margin-
alized, they are very likely to ignore their symptoms and be
ignored by the healthcare system.

Gestational diabetes mellitus (GDM) progresses to type
2 DM. Incidence of GDM is increasing; hence, type 2 DM is
increasing.®

Diabetes presents with both microvascular and macro
vascular complications. Classically, retinopathy and neu-
ropathy are known to occur by 5 years and nephropathy by
10 years after the onset of diabetes. CAD is common after
50 to 55 years of age but is seen in a younger age popula-
tion due to diabetes.” However, undetected and untreated
diabetes would develop CADs and sudden cardiac death
(SCD) sooner. This adds significantly to the disease
adjusted life years (DALYs) of the patient and compromises
life expectancy.

The most common symptom reported among females
with type 2 DM in our study was shortness of breath (SOB)/
fatigability (49%). Chest pain and palpitations followed at 24%
each, and the least common symptom was diaphoresis. Other
studies show a similar prevalence of atypical chest pain and
SOB among middle age to elderly women.® Among the micro-
vascular complications, peripheral neuropathy was the most
common at 47%, followed by nephropathy and retinopathy.
Neuropathy (p = 0.001), nephropathy (p = 0.003), and reti-
nopathy (p = 0.052) achieved statistical significance in our
study. These may be useful in suspecting CAD in a new OPD
patient found to be following type 2 DM.

Among all the cases, 64% had suspected CAD. This is sim-
ilar to results obtained in other studies.® The average body
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Variable Mean + SD

DM positive DM negative

(case) group (control) group
Age (yrs.) 55.65 £ 10.07 50.21 £13.70
Height (cm) 151.69 £ 8.19 158.85+4.30
Weight (kg) 66.87 £ 11.65 61.76+9.23
Duration of DM (yrs.) 9.18 +7.32 -
Duration of HTN (yrs.) 6.83+5.9 3.52+3.14
Menopause Age (yrs.) 46.61£5.6 49.83 £1.98
Hysterectomy Age (yrs.) 39.38+7.75 42.42 £5.82
Maximum systolic blood pressure (mmHg) 148.38 £26.13 148.91 £ 23.83
Maximum diastolic blood pressure (mmHg) 84.52+11.12 88.7+10.58
Systolic blood pressure (mmHg) 129.35+18.7 123.12+16.02
Diastolic blood pressure (mmHg) 77.96 £9.59 78.37£7.09
Heart rate (BPM) 84.76 £8.7 82.47 £9.54
Hemoglobin (gms/L) 13.92 £ 15.05 11.56 £1.71
Total leucocyte count (TLC) (mm?) 8499 £ 2033 7308 £ 2857
Blood urea (mg/dL) 32.43+£17.71 22.6£8.04
Serum creatinine (mg/dL) 0.90+0.53 0.78 £0.45
HbA1c 8.11+£2.21 5.82+1.36
Fasting blood sugar (FBS) 163.11 £ 80.02 94.90 + 21.62
Postprandial blood sugar (PPBS) 230.61 +86.12 124.48 £24.44
Cholesterol (mg/dL) 167.05 +38.64 191.14 £21.58
LDL (mg/dL) 84.97 £36.21 78.9 £ 44
Triglycerides (mg/dL) 156.30 + 60.54 191.14 +21.58
HDL (mg/dL) 44.47 +13.81 43.3+34.7
VLDL (mg/dL) 39.51£29.50 41.33+24.11
Vitamin D (ng/mL) 22.19+14.83 9.10 +4.13

Table 2 Complications of DM
Complaints DM positive DM negative p value
(case) group (n = 100) (control) group
(n=100)

Nephropathy 18 (%) 2(2%) 0.000
Retinopathy 6 (6%) 1(1%) 0.052
Neuropathy 47 (47%) 18 (18%) 0.000
CAD 21 (21%) 9(19%) 0.724
Chest Pain 24 (24%) 21 (21%) 0.611
Dyspnea 49 (49%) 37 (37%) 0.084
Palpitations 24 (24%) 5(15%) 0.106
Diaphoresis 15 (15%) 9 (9/)) 0.190
Pedal Edema 17 (17%) 11 (11%) 0.220

mass index (BMI) in case group was 29.3, whereas in the
control group, it was 24.4. So, a higher BMI was observed in
the case group versus the control group. Higher BMI (> 25) is
linked to a higher incidence of obstructive sleep apnea, CAD,
HTN, and even SCD.>"

Among the diabetic cases, there was no statistical dif-
ference in the incidence of chest pain, SOB, palpitation, and

diaphoresis in the age group <5 years, 5 to 10 years, and
> 10 years. Hence, a baseline screening for cardiac disorders
is required in all-female diabetic patients at the first point of
detection of diabetes.’>*

Very few studies have evaluated the association of diabetes
in Indian women and the incidence of cardiovascular dis-
eases.*>14-16 We hope this study will help shed some light on
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Fig. 2 Complications of DM.

Table 3 Incidence of complications in cases < 5yrs versus > 5 years

DM <5 yrs DM > 5 yrs p value
CAD 8 13 0.535
Retinopathy 1 5 0.132
Neuropathy 20 27 0.784
Nephropathy 6 12 0.301
the same, enable earlier detection of diabetes, and promote  References

cardiac evaluation of diabetic women.

Limitation

The results of this study need to be confirmed in a larger
sample population. As the control group is nondiabetic, base-
line characteristics are not completely matched.

Conclusion

The incidence of symptomatic cardiac disease was much
more frequent than other complications in diabetic females.
Hence, screening for cardiac disease should be conducted at
the time of detection of diabetes rather than on follow-up.
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