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ABSTRACT

Objective: HbAlc is usually used a useful biomarker for monitoring glycemic control but also in predicting and
identifying diabetic patients. The objective of this study is to determine the incidence of diabetes in pre-diabetic
adults by using HbAlc.

Study Design: Cross Sectional Observational Study

Place and Duration of Study: This study was conducted at the Naz Memorial Hospital Karachi Sindh Pakistan
from June, 2019 to December, 2020.

Materials and Methods: After ethical approval, patients attending the medicine clinic of the hospital between 18
and 50 years of age, previously undiagnosed with diabetes, having HbAlc in between 5.4-6.4 and agreed to
participate were included. Diabetic patients or with an HbAlc below 5 and above 7 were excluded. SPSS version
23.0 was used for analysis of data. Chi-square and independent t tests were applied between qualitative and
quantitative variables keeping p-value of <0.05.

Results: In 100 patients with mean age 33.59 £ 6.68 years, 38 males and 62 females. Mean weight and height was
77.2+12.17 kg and 1.62 + 0.09 m respectively. 28 patients were between 18.5-24.5 kg/m? of BMI while 26 between
24.5-30 kg/m? and 46 were above 30 kg/m® Mean fasting blood glucose was 110.52 + 5.63 mg/dl, mean HbAlc
5.87 + 0.35 %. 54 patients had HbAlc below 6.5 while 46 had above 6.5 but less than 7%.

Conclusion: Significant differences between nationalities, weight, BMI, smoking, family history of diabetes and

fasting blood sugar levels were reported in patients having an HbAlc greater than 6.5 %.
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INTRODUCTION

Diabetes is a chronic endocrine disorder that becomes a
serious problem in developing world. It occurs when
either pancreas does not produce enough insulin in
body or body does not use insulin actively to regulate
blood glucose which is produce by pancreas . Non-
insulin dependent or adult onset diabetes also known as
diabetes type Il in which body fails to secrete ample
amount of insulin to fulfill body requirements, the risk
of diabetes include, family history, metabolic factors,
ethnicity and a sedentary lifestyle®?.

On the global health care system, a large economic
burden imposes due to increase cases of diabetes, in
future low-middle income nations will carry larger
population effected with diabetes. The eight most
common reason behind mortality in either gender and
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fifth most commonly observed reason of death amongst
women was diabetes®. Prevalence of diabetes has risen
in the past few decades throughout the world among all
socio-economic status especially in low and middle
income population. Such populations have also reported
an increased number overweight or obese people®”.
Recent researches show that obesity’s prevalence
amongst children as well as adolescents is rising at
alarming rates. Most of adult diagnosed with diabetes
are found to be overweight, with positive history of
diabetes in family, demonstrating insulin resistance ©.
Diabetes is increasingly being reported among females
as well as specific ethnicities. Detecting diabetes in the
early phase might help in reduction of disease’s impact
especially in-between young adults. Therefore,
analyzing aspects attributed with impairment of glucose
metabolism may result in improved understanding of
present increase in diabetes in young adults . HbAlc
(Glycosylated hemoglobin) has recently been advocated
as standard approach in confirming diabetes. HbAlc is
utilized as screening tool in detection of diabetes %
First isolation of HbAlc was accomplished by
Huisman. Characteristics were noted by Bookchin and
Gallop, regarding HbAlc under glycoproteins. It is
used as biomarker in monitoring blood glucose levels,
initially being proposed by Koenig et al .
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The expression of HbAlc is done in percentage. More
percentage mean greater blood glucose levels in
previous 2-3 months. HbAlc levels in-between 5.7-
6.5%, denote pre-diabetes status wherein levels 6.5% or
higher, means a patient is diabetic®®. HbAlc was
directly associated to diabetes risk progression in
glucose intolerant individuals. HbAlc percentages are
measured at the same time as oral glucose tolerance
tests to evaluate if HbAlc should be utilized to
diagnose diabetes instead of oral glucose tolerance test
@3) 1t is found that the oral glucose tolerance test could
identify approximately 90% patients having HbAlc
greater than 7 percent as being diabetic. Race / ethnicity
amongst diabetic people with "borderline diabetes," and
people with no diabetes have been shown to be
substantially co-related to HbA1c™. A growing
number of countries have rapidly embraced the use of
HbAlc as a screening marker in clinical practice where
it can provide an excellent cost-effective approach to
diabetic mellitus screening, provided it is demonstrated
to have adequate sensitivity and specificity. The aim of
this study is to evaluate incidence of diabetes in pre-
diabetic adults by using HAlc. People with family
history of diabetes or other predisposing risk factors
will benefit. Early diagnosis or prediction helps them to
change their lifestyle or pharmacological intervention to
prevent or delay onset of diabetes.

MATERIALS AND METHODS

This cross sectional observational study was done using
non-probability convenient sampling technique from
June 2019 to December 2020 at the Naz Memorial
Hospital Karachi Sindh Pakistan. After ethical
approval, patients attending the medicine clinic of the
hospital between 18 and 50 years of age who were
previously undiagnosed with diabetes mellitus, having
an HbAlc between 5 -7 and agreed to participate in the
study were included. Diabetic patients or patients with
an HbAlc below 5 and above 7 were excluded from the
study.

HbAlc cut off values for pre-diabetes were used as
recommended by the American Diabetes Association
(ADA) were patients having HbAlc above 5.4 and
below 6.5 were treated as pre-diabetes if checked for
the first time, while HbAlc above 6.5 was check again
and if still found above 6.5, were excluded been
diagnosed with diabetes. Demographic characteristics
of the patients included their age, gender, nationality,
weight, height, BMI, history of hypertension, asthma,
thyroid disorder, family history of diabetes in family,
fasting blood sugar, HbAlc, lipid profile including total
cholesterol, triglycerides, high density lipoprotein and
low density lipoprotein. For laboratory investigation, a
fasting blood sample of five ml venous blood was taken
using aseptic technique and fasting for about 12 hours.
SPSS version 23.0 was used for analysis of data. For
qualitative variables, frequency and percentages were

reported and for quantitative variables, mean and
standard deviation were reported. Patients were divided
into two groups, one group being those having HbAlc
levels below 6.5 % and another group having HbAlc
levels above 6.5 %. To test for significance between
groups, chi-square and independent t tests were applied
between qualitative and quantitative variables. A p-
value of <0.05 was considered as statistically
significant.

RESULTS

From the total of 100 patients in the study, the mean
age was 33.59 + 6.68 years. 38 were male and 62
females 80 percent patients were Sindhi. Mean weight
and height of patients was 77.2 + 12.17 kg and 1.62
0.09 m respectively. 28 patients were between 18.5-
245 kg/m? of BMI while 26 between 24.5-30 kg/m?
and 46 were above 30 kg/m?. 38 patients gave a history
of hypertension while 20 of asthma and 38 of a thyroid
disorder. 12 patients reported positive history of
smoking. Mean fasting blood glucose was 110.52 +
5.63 mg/dl, mean HbAlc 5.87 + 0.35 %, mean total
cholesterol 200.1 + 23.15, mean triglycerides 170.9 +
13.73 mg/dl, mean HDL 48.16 £ 7.25 mg/dl while
mean LDL was 92.1 + 19.23 mg/d| [Table I].

Table No.1: Baseline demographics of study
participants
Variables Mean + SD / Frequency
(%)
n=100
Age (years) 33.59 + 6.68
Gender Male 38 (38%)
Female 62 (62%)
ethnicity Sindhi 80 (80%)
Balochi 10 (10%)
Pathan 04 (4%)
Punjabi 04 (4%)
Siraiki 02 (2%)
Weight (kg) 77.2+12.17
Height (m) 1.62 £0.09
BMI (kg/m?) <18.5 0
18.5-24.5 28 (28%)
24.5-30 26 (26%)
>30 46 (46%)
Hypertension 38 (38%)
Asthma 20 (20%)
Thyroid disorder 38 (38%)
Smoking 12 (12%)
Family Father 18 (18%)
History of Mother 32 (32%)
Diabetes
with relation
Fasting Blood Sugar (mg/dl) 110.52 +5.63
HbAlc (%) 5.87 £0.35
Total Cholesterol (mg/dl) 200.1 +23.15
Triglycerides (mg/dl) 170.9 £13.73
High Density Lipoprotein 48.16 +7.25
(mg/dl)
Low Density Lipoprotein 92.1+19.23
(mg/dl)
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With regards to the demographics of patients according
to HbAlc, a significant difference of 0.04 was observed
between different ethnicities. A substantially higher
mean weight was observed among patients having an
HbAlc greater than 5.5. A higher BMI was reported
among patients with higher HbAlc. Patients with a
family history of diabetes were observed to be more
prone to diabetes as well as reported higher HbAlc
levels [Table 2].

Table No.2: Demographics of study participants
according to HbAlc

Variables HbAlc HbAlc | p-value
<6.5 >6.5
n=54 n=46
Male 20 18
Gender Female 34 28 0.83
Sindhi 42 38
Balochi 06 04
Nationality Pathan 0 04 0.04
Punjabi 04 0
Siraiki 02 0
Weight (kg) 7544+ | 79.26 + 0.04
14.33 8.73
Height (m) 1.63 £ 161+ 0.34
0.09 0.08
<18.5 0 0
18.5-245 24 04 <0.001
BMI 24.5-30 6 20
>30 24 22
Hypertension 18 20 0.3
Asthma 12 08 0.55
Thyroid disorder 16 22 0.06
Smoking 02 10 0.006
Family Father 06 12
History of Mother 12 20 0.001
Diabetes
with
relation
Fasting Blood Sugar 98.3+ | 103.13+ | 0.003
(mg/dl) 6.06 3.69
Total Cholesterol 198.63 + | 201.83 + 0.78
(mg/dl) 25.16 20.68
Triglycerides (mg/dl) 169.26 = | 172.74 + 0.66
15.03 11.92
High Density 48 + 48.35 0.34
Lipoprotein (mg/dl) 6.73 7.89
Low Density 91.89 + 923+ 0.62
Lipoprotein (mg/dl) 19.12 19.57
DISCUSSION
HbAlc is usually used a useful biomarker for

monitoring glycemic control but also in predicting and
identifying diabetic patients which were either
previously undiagnosed or prone to become diabetic,
being at a greater risk of diabetic complication if left
undiagnosed.  Therefore, a single HbAlc test can
provide vital information about a patient which can be
used to prevent, manage and treat chronic disorders ®°.
A study not only evaluated HbAlc for predicting

glycemic index of patients previously undiagnosed with
diabetes, however in addition the study also evaluated
HbAlc in terms of lipid profile (including total
cholesterol, triglycerides, high density lipoprotein and
low density lipoprotein) and BMI of patients. The study
concluded that total cholesterol and triglycerides were
significantly higher while HDL substantially lower in
patients with a higher HbA1c level “®. Similarly, in our
study as well we evaluated the levels of HbAlc in terms
of patient demographic and also included lipid profiles
and anthropometric features such as weight, height and
BMI.

Elevated levels of HbAlc especially among
undiagnosed diabetics can be more harmful than known
diabetics owing to the fact that in undiagnosed patients,
the status of not only diabetic but also cardiovascular,
neurological and ophthalmic complication status
remains unknown ", Especially among young adults,
HbAlc predicting diabetic status can help in preventing
diabetic among those having high or pre-diabetic levels
of HbAlc. Another important aspect of pre-diabetic
control among young adults is that their metabolic
status can easily be altered as compared with older
adults . In addition, individuals with higher BMI are
also reported to be prone to diabetes, as reported in
studies 9. Likewise, in our study as well, individuals
with higher HbAlc were found to have higher BMI
values. Nonetheless, lipid profile of patients with high
or optimum HbAlc levels were not reported to be
significantly different, however they were slightly
higher among group having HbAlc above 6.5 %.
HbAlc, a test which can reflect the levels of blood
glucose for about 120 days, stands in itself a
standardized and valuable test in assessment of
glycemic control. On the contrary, it is debated that if
for every individual, HbAlc levels are optimal
biomarker for observing glycemic index, control and
assess level of complications associated with
diabetes®”. The only factor postulated in observing
discordance between HbAlc among different
populations is because of inter-individual variations in
red blood cells life span differing among different races
and populations Y.

In our study, individuals having an HbAlc level above
6.5 % were observed to have higher weight and BMI
than individuals with normal HbAlc or below 6.5 %.
Similarly, individuals with a family history of diabetes
in either parent were observed to have higher levels of
HbAlc. Other researchers have also reported similar
results where individuals having pre-diabetic status “2.
They have observed that a wide range of possible levels
exist for mean glucose levels for a given HbAlc value
which means that for some individuals, HbAlc might
not be as a reliable for glycemic control. Additionally,
HbAlc only denotes information about hyperglycemia
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and not hypoglycemia, glycemic variability or daily
pattern of glucose levels ®. The benefits of HbAlc
include an accurate and easily administered test having
on-the-spot availability of results and help not
diagnosing, managing and maintaining diabetic control
especially in low and middle income countries and in
hard to reach populations.

CONCLUSION

According to the results of the study, a significant
difference of nationality, weight, BMI, smoking, family
history of diabetes and fasting blood sugar levels were
reported in patients having an HbAlc greater than
6.5%. Additionally, values of lipid profile were not
significant in patients with HbAlc above 6.5 % or
below 6.5 %.
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