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ABSTRACT

Obijective: Review of the available reports is unable to determine with any certainty the association of glycemic
control (HbA1c) and homocystine (Hcy) in diabetes. Therefore, the present study was carried out to ascertain the
relation of glycemic control with Hcy levels.

Study Design: Cohort study

Place and Duration of Study: This study was conducted at the Endocrinology Unit of Hayatabad Medical Complex
(HMC). A laboratory analysis was done in the laboratory of Rehman Medical Institute (RMI), Peshawar from April
2015 to October 2015.

Materials and Methods: This cohort study was conducted on 125 patients who were known type 2 diabetics
visiting Endocrinology unit of HMC. A detailed medical history and clinical examination was carried out to exclude
co morbidities. At all three visits i.e baseline, first and second follow up HbAlc and Hcy were recorded. Statistical
analysis of the data was done by SPSS version 20 using Pearson correlation test to correlate HbAlc levels with Hey
levels.

Results: The mean age of 125 study subjects was 51+ 8.37 years,out of these 68% were females and 32% were
males. The mean HbAlclevels reduced from baseline (9.64+2.25%) to (8.56+1.99%) till second follow up. Mean
Hcy levels did not dropped from baseline (10.04+4.31) to second follow up (11.46+3.95), rather increased. There
was no correlation of Hcy with HbAlc in baseline data (r=-0.052, p=0.576), first follow up (r=-0.023, p=0.836) and
second follow up (0.098, p=0.521). No correlation was also evident in change of Hcy and HbAlc levels noticed
from baseline till second follow up.

Conclusion: The study concluded that there is no correlation of Hcy and HbAlc in baseline as well as follow
up data.
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INTRODUCTION

A Pakistani survey conducted in 2012 showed the
prevalence of diabetes as 7.7% in rural and 10.6% in

Diabetes mellitus is a metabolic disorder characterized
by increased blood glucose levels which may result
from defective insulin secretion, its action or both. Due
to long term hyperglycemia, this disease causes damage
and dysfunction of organs like heart, kidneys, eyes,
blood vessels and nerves®.

WHO survey conducted in 1995 showed that Pakistan
was at number 8" position in top ten countries with
high diabetic prevalence, with about 4.3 million people
suffering from diabetes mellitus. This survey also
anticipated that in year 2025, Pakistan will be on the
4™position with 14.5 million people having diabetes?.
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urban areas®. An international study reported that about
7 million people were suffering from diabetes in
Pakistan in year 2016

Homocysteine (Hcy), formed during methionine
demethylation in all cells of body, is a sulfur-
containing, small, non-protein-forming amino acid.
Extra amount of intracellular Hcy is exported to the
circulation. In circulation approximately 1% remains in
free form and the remainder binds to albumin or forms
disulfide dimers, principally with cysteine®.An elevated
Hcy level is considered as a risk factor for
atherosclerosis, cerebrovascular disease, and peripheral
vascular disease. The causes of hyper-homocysteinemia
include genetic enzymes deficiencies, deficiency of
vitamins (folic acid, Bi,, Bg), certain medications, and
impaired renal function®.

A study suggested that Hcy influences endothelial
function by enhancing aprothrombotic environment
causing platelet activation and endothelial leukocyte
interactions’. In addition, Hcy enhances inflammatory
responses that are recognized for their role in
atherosclerotic ~ disease®.  Early  prediction  of
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cardiovascular events by elevated plasma Hcy is
reported by different authors. Studies done in Nigerian-
Africans showed a moderate rise in plasma Hcy in
cases of established cardiovascular disease®.

Studies of Hey in type 2 diabetics have shown variable
and uncertain results; some of them have revealed a
positive association of Hcy levels with glycemic
control®® but Hoogeven etal in their study found no
correlation between the two''. Therefore, the present
study was carried out to ascertain the relation of
glycemic control with Hey.

MATERIALS AND METHODS

This cohort study was conducted in Endocrinology Unit
of Hayatabad Medical complex (HMC). Laboratory
analyses of the collected samples were done in the
laboratories of Rehman Medical Institute (RMI),
Peshawar from April 2015 to October 2015. Type 2
diabetics with age 45-65 years admitted in
Endocrinology Unit of HMC were included in this
study. All subjects who had type 1 diabetes mellitus,
any acute infection or chronic inflammatory disease
like infection of upper or lower respiratory tract,
urogenital tract, GIT were also not included..Moreover
patients with anemia or taking NSAIDS, lipid lowering
drugs or are pregnant or breast feeding were excluded.
Data Collection: A detailed medical history and
physical examination was conducted on the subjects.
All data were recorded on pre-designed Performa
(Annex A). A fasting blood sample was taken by
venipuncture and was kept in ice packs until transferred
to Rehman medical institute laboratory where it was
centrifuged and stored at -80°C.Levels of Hcy was
measured by micro particle enzyme immunoassay and
HbAlc by immunoassay by using (Abbott) laboratory
Kits according to the protocol.

Data Analysis: Data about age, gender, BMI, fasting
blood glucose, HbAlc and Hcy was entered into SPSS
on daily basis. Data was analyzed to measure the
frequency proportions, percentages, ratios, means and
standard deviations. Pearson’s correlation coefficient
was used to determine the correlation between Hcy and
HbAlc.

RESULTS

In this study, 125 type 2 diabetics were examined and
followed up for 6 months. The initial blood samples
were analyzed to measure HbAlc and Hcy. Then
samples were taken again taken after three and six
month’s duration of the initial samples. Due to loss of
data in follow up only about 70% of the calculated
sample size (110 patients) could be used for final
analysis

In Table No. 1, HbA1cO indicates baseline glycosylated
hemoglobin level, HbAlcl indicates first follow up and
HbA1c2 indicates glycosylated hemoglobin levels of
second follow up in percentage (%).Table 3.2 shows

mean baseline glycemic control (HbA1cO) was
9.64+2.25 %. The mean glycaemic control at 1% follow
up (HbAlcl) decreased to 8.83+2.01 %. The mean
glycaemic control in 2™ follow up (HbA1c2) further
reduced to 8.56x1.99 %. The change of HbAlc level in
baseline and first follow up, and that between baseline
and second follow up was significant. While the HbAlc
change during first and second follow up was not
significant.

Table No.2 shows mean baseline homocysteine levels
(Hcy0) was 10.04+4.31umol/l. The mean Hcy level in
first follow up (Hcyl) was 10.84+4.18 pmol/l. The
mean Hcy level in second follow up (Hcy2) was
11.46£3.95umol/l. The change of Hcy level in baseline
and first follow up was insignificant, however change
of Hcy levels between first and second follow up and
baseline and second follow up was significant.

Figure 1 shows no correlation of HbA1cO and HcyO
(with r = -0.052 P-Value = 0.576). Figure 2 shows no
correlation of HbAlcl and Heyl (with r = -0.023 P-
Value = 0.836). Figure 3 shows no correlation of
HbA1c2 and Hcy2 in 2" follow up (with r= 0.098 and p
=0.521).

Table No.1: Baseline, 1% follow up and 2" follow up
HbA1c levels

Sr# Varia- Mean | Standard | 95%CI p

' bles (%) | Deviation value

1 HbA1cO | 9.64 2.25 -1.491
to 0.020

HbAlcl | 8.83 2.01 -0.132

2 HbAlcl | 8.83 2.01 -0.362
HbAlc2 | 8.56 1.99 t00.910 | 0.396

3 HbAlc2 | 8.56 1.99 0.409
HbA1cO | 9.64 2.25 t01.762 | 0.002

Table No.2: Baseline, 1st and 2nd follow up Hcy
Sr. | Varia- Mean | Standard | 95%CI p

# bles (mg/l) | Deviation value

1 Hcyo 10.04 431 -1.153
Heyl 10.84 4.18 to 1.551 | 0.772

2 Heyl 10.84 4.18 -2.909
to 0.015

Hey2 11.46 3.95 -0.322

3 Hey2 11.46 3.95 -2.733
to- 0.035

Hcyo 10.04 4.31 0.100

HbA1cO

Scatterplot of HbA1c0 vs Hcy0
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Figure No.1: Correlation of HbA1cO and Hcy0 in
baselinedata (r = -0.052, P-Value = 0.576).
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Figure No.2: Correlation of HbAlcl and Hcyl in first
follow updata (r =-0.023, P-Value = 0.836).
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Figure No.3: Correlation of HbAlc2 and Hcy2 in 2
follow up(r=0.098, P-Value = 0.521)

DISCUSSION

In the present study the mean HbAlc levels dropped
from 9.64% to 8.56% significantly till the 2" follow up.
Similar drop in HbAlc level was reported in studies in
which type 2 diabetics were followed up for four
months or more months®4,

In the current study the mean Hcy level observed in
baseline sample increased in first and second follows
up. Similar rise in Hey levels was observed in a study in
which lipid profile and cardiovascular risk markers
were checked in type 2 diabetics'®. The possible reason
for this mild rise in Hcy levels might be that dose of
anti-diabetic medications were adjusted to control
HbALc levels in subsequent follow ups as most of the
patients were receiving metformin as monotherapy or in
combination with insulin and other hypoglycemic
drugs, it could have led to decreased vitamin B12 level
in their bodies resulting in slight rise of Hcy levels.
Passaro et.al. reported a fall in Hcy levels in type 2
diabetics when followed for 3 years'® but most of the
subjects were on anti-diabetic medications other than
metformin in their study. The Hcy level of
9.66+3.23umol/l in type 2 diabetics without
cardiovascular complications was reported by Tarkun
et.al. is in agreement with the result of present’. As

Hcy levels remain in normal range in patients without
cardiovascular and renal complications that’s why the
present study with participants without diabetic
complications reported normal Hcy levels.

The present study revealed no correlation of Hcy and
HbAlc in baseline data, first follow up and second
follow up. Similarly there was no correlation of the
change of Hcy and HbAlc levels in all three phases.
These findings endorse the report of other studies
including a study conducted in Iran in which healthy
controls were compared with type 2 diabetics having
either good or poor glycemic control. They observed
that although Hcy levels were higher in diabetics but
not significantly different among various groups. They
concluded that glycemic control does not influence Hey
levels and no correlation exists between the two
variables'®. Other researchers like Hoogeven et al. also
found no association of glycemic control and Hcy®. A
study in which Aghamohammadi et al. studied the
correlation of Hcy and HbAlc in 70 type 2 diabetic
males reported no statistically significant association
between the two variables?®. This study also had the
same conclusion that just keeping glycemic control is
not sufficient for maintaining lower Hcy levels but
other measures such as use of vitamin B12 and folic
acid is also necessary for diabetics. The effect of
improved glycemic control and insulin sensitivity on
Hcy levels was investigated by Pouwels et al. and they
also confirmed that HbAlc levels have no influence on
Hcy?!. A study conducted on Kenyan type 2 diabetics
without any cardiovascular disease also showed no
effect of HbA1c levels on Hey?2.

On the other hand significant correlation of Hcy with
HbAlc was noticed by Passaro et al. who did 3 years
follow up of type 2 diabetics. These researchers noticed
that a significant positive correlation exists between
glycemic control and Hcy®. These findings might be
because of longer follow up duration of the study
necessary to achieve the glycemic control required to
influence Hcy levels and its correlation. A very weak
positive and statistically insignificant correlation of
HbAlc and Hcy was reported in a study of type 2
diabetics who didn’t have any cardiovascular disease'’.
A study done to assess the nutritional status and Hcy
levels of elderly type 2 diabetics, reported a very weak
association of HbAlc and Hcy?®. Therefore, it can be
inferred that the correlation of Hcy with HbA1c is not
certain from researcher’s point of view and further
studies of larger sample size and longer duration must
be conducted to ascertain the association between the
two variables.

The limitations of this study was a small sample size
(n=125) and loss of 39% of the baseline data in the
follow up which accounted for 30% of sample size
(n=110). Only 70% data was available for final analysis
which is a common impediment of conducting
prospective studies in uneducated and poor population
coming to public sector hospitals for consultation.

CONCLUSION
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The association of Hcy and HbAlc could not be
ascertained by the present study, but it may be
mentioned that longer period of glycemic control may
be required to influence the Hcy level to extent that a
significant correlation is established.
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