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ABSTRACT

Introduction: Diabetes mellitus (DM) can affect people throughout the world, Even though diabetes has been known for a long
time, only in the last few decades discoveries have provided measures to minimize morbidity and mortality.
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Objective: Study of relation between serum albumin and glycosylated haemoglobin levels in patients of type 2 Diabetes mellitus.

Method: The present study can be stated as a Hospital-based cross-sectional, observational study design. The study was car-
ried out in the patients admitted in the ward who are diagnosed cases of type 2 DM, in Krishna hospital and Medical Research
Centre, Karad.

Result: It was observed that along with type 2 DM, hypertension was the most common comorbidity, present in 35.64% of the
patients. The second most common comorbidity found was obesity, present in 25.74% of the patients.

Conclusion: It was observed that patients who had higher levels of glycosylated haemoglobin had relatively lower levels of
serum albumin and patients who had lower levels of glycosylated haemoglobin had normal or near-normal serum albumin levels.
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INTRODUCTION

Diabetes mellitus (DM) can affect people throughout the
world, Even though diabetes has been known for a long
time, only in the last few decades discoveries have provided
measures to minimize morbidity and mortality. Diabetic ke-
toacidosis, which is a major fatal complication of diabetes,
its occurrence has decreased due to the discovery of insulin.
However, Diabetes is characterized by metabolic abnormali-
ties along with long term microvascular and macrovascu-
lar complications. The prevalence of diabetes in develop-
ing countries is on the rise. It not only multiplies the risk
of coronary artery disease but also increases the incidence
of Cerebrovascular accidents. End-stage renal disease and
also non-traumatic limb amputations.! Chronic complica-
tion of diabetes is often present at the time of diagnosis of
Diabetes mellitus. Presently data are scarce when it comes
to the occurrence of complications relating to chronic. This
case should be specific to diabetic patients at the time of
diagnosis.’By educating the high-risk persons about dia-

betes-related complications, they can be encouraged for
seeking medical consultation earlier. Diabetes associated
complications can be prevented only up to a certain point.
Also, once the complications are set in, treating hypergly-
caemia alone itself is not sufficient and even if we treat ag-
gressively, these complications will go on progress further.
This emphasizes more aggressive screening for both micro-
vascular as well as macrovascular complications at the time
of diagnosis.® In type 2 diabetes mellitus HbAlc testing is
used to measure diabetic glycemic control Diabetic control
is categorized as Poor control — HbAlc level >9%, Moderate
control — HbAlc level between 7 to 9% Good or desired lev-
els HbAlc level - <7%, However, many factors are known
to affect HbAlc values for example — Hemoglobin variants
like Hbs, Hbc, Various drugs, anaemia, uremia, and one of
them being albumin level. The serum albumin levels are not
routinely monitored in all diabetic patients. Albumin levels
are routinely monitored only in diabetic nephropathy. Hence
identification, critical evaluation and follow up of serum al-
bumin as well as HbAlc in type 2 DM is important.
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The present study aimed at analyzing the relation between
albumin and HbAlc in Type 2 diabetes patients and its
correlation with the severity of the disease. So that timely
preventive disability as similar studies was lacking in this
particular geographical area. Also, this information will help
healthcare professionals to approach management more ag-
gressively to prevent these complications from occurring.
Most of the studies in India have been done in cities where
people are more educated and aware of the disease. Very lit-
tle data is available about diabetes and its complication from
a rural area in India. A high prevalence of such complica-
tions, if documented, will help convince the physicians of
the importance of screening for all type 2 diabetics at regu-
larly and to appropriate implement treatment without delay.
In the study conducted by Shalbha Tiwari et al.* 929 patients
were screened, out of which 319 patients were excluded.
A significant negative correlation between HbAlc and al-
bumin concentration (r= -0.284; p< 0.001) was observed in
the study.’ The results suggested that the HbAlc and albu-
min association existed only at non-hyperglycemic fasting
blood glucose levels, but not at hyperglycemic ranges, this
leads to speculation whether this means that higher glucose
levels were able to glycate both haemoglobin and albumin.
Whether this increase in HbAlc attributable to lower albu-
min might still link to diabetic complications is an issue that
deserves further study.

It is well known that HbAlc may falsely overestimate pre-
diabetes in Indians, and this had been attributed to iron defi-
ciency anaemia and other factors.®” In the study conducted
by Sarojini C et al on 50 subjects, ® the subjects were divided
into two groups. This study concluded that serum albumin
negatively correlates with HbA1c concentrations, so average
glucose levels from the HbA 1c concentration, which may ef-
ficiently inform patients their glycemic control needs to be
further investigated.’

OBJECTIVE

Study of relation between serum albumin and glycosylated
haemoglobin levels in patients of type 2 Diabetes mellitus.

METHOD

The present study can be stated as a Hospital-based cross-
sectional, observational study design. The study was carried
out in the patients admitted inward who are diagnosed cases
of type 2 DM, in Krishna hospital and Medical Research
Centre, Karad. The study was conducted over 18 months (1st
Dec 2018 to 31st May 2020). This study was approved by
Institutional Ethics and Protocol committee. ( protocol num-
ber 0253/2018-2019). A total of 101 patients were enrolled
in the present study. The sample size is calculated by using

Pearson’s correlation coefficient from a previous study con-
ducted by S. Tiwari et al, where a significant negative cor-
relation between HbAlc and serum albumin was observed
with r=-0.284

Sample size = N = [(Za+Zp)/C]2 + 3

The standard normal deviate for o = Za = 1.960 The standard
normal deviate for f = ZfB = 0.842 C = 0.5 * In[(1+r)/(1-1)]
=0.292

So,
Total sample size = N = [(Zo+Zp)/C]12 +3 =95

Inclusion Criteria:

1. Males and females aged more than 18 years who are
known cases of type 2 DM

Exclusion Criteria:

1. Patients diagnosed with Type 1 Diabetes mellitus.

2. Patients with severe anaemia.

3. Renal impairment (with serum creatinine > 2mg/dl)
4. Pregnancy.

5. Chronic liver disease. (Total bilirubin > 3mg/dl)

6. Hypertriglyceridemia.

7. TIron or vitamin B12 deficiency.

Demographic information such as age, gender, past medi-
cal history, personal history and general examination find-
ings such as weight, height, BMI were recorded with the
help of standard, pre-validated semi-structured case record
proforma. All enrolled patients underwent the following in-
vestigations-

*  Haemoglobin by fully automated 3 part cell analyzer

* Total leukocyte count by fully automated 3 part cell
analyzer

* Platelet count by fully automated 3 part cell analyser

e Urine routine and microscopy examination.

*  Blood urea by Urease-GLDH method

e Serum creatinine by Modified JAFFE’S method

* Random blood sugar by Hexokinase-mediated reac-
tion

* Fasting blood sugar by Hexokinase-mediated reaction

*  Postprandial blood sugar by Hexokinase-mediated re-
action

e Liver function tests by calorimetry

e Serum albumin by bromocresol green assay

*  HbAlc by immune turbidimetry method.

All CBC parameters were performed in an automated 3 part
analyzer by Nihon Kohden (Model number MEK 6420P)

STATISTICAL ANALYSIS

The statistical analysis was performed using the statisti-
cal package for social science (SPSS) 21(trial version) for
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windows. The data was recorded in the study Performa
sheet and was entered into the statistical software for fur-
ther evaluation. The data was arranged in the form of tables
and groups for frequency analysis. Data were expressed as
mean values + standard deviations (SD), the percentage for
continuous variables. Frequency and proportions were re-
ported for categorical variables. A Chi-square test was used
and The ‘P’ value of <0.05 was considered statistically sig-
nificant.

RESULTS

The majority of the study subjects in the study belonged to
the age group of 56 to 65 years (33.66%)  74(73.27%) pa-
tients were male and 27(26.73%) patients were female, with
a male to female ratio of 1:0.36The duration of type 2 DM
was observed to be between 11 to 15 years in 33.66% of
the patients and 6 to 10 years in 32.67% patients. It was ob-
served that along with type 2 DM, hypertension was the most
common comorbidity, present in 35.64% of the patients. The
second most common comorbidity found was obesity, pre-
sent in 25.74% of the patients. The mean fasting blood sugar
level was found to be 140mg/dl, with a minimum value of
90mg/dl and a maximum value of 256mg/dl. The mean post-
prandial blood sugar level was found to be 202 mg/dl, with
a minimum value of 100mg/dl and a maximum value of 299
mg/dl. The mean glycosylated haemoglobin was found to be
8.1%. It was observed that 47.5% of the patients had glyco-
sylated haemoglobin levels between 7 to 9%. 30.7% of the
patients had glycosylated haemoglobin levels less than 7%
and 21.8% patients had levels more than 9%. In the study
the glycosylated haemoglobin levels were compared with the
age of the patient using Pearson’s correlation method, It was
observed that there is weak negative correlation ( r- valve
is 0.165 and ‘P’-value is 0.099)The mean serum albumin
level was found to be 3.12 gm/dl 53.5% subjects had serum
albumin levels below 3gm/dl, while 22.8% subjects had lev-
els between 3 to 3.5, and 23.8% subjects had albumin levels
more than 3.5gm/dl. In the study, the serum albumin levels
were compared with the age of the patient using Pearson’s
correlation method, and a weak positive correlation was ob-
served (r value is 0.026 and P-value is 0.798)In the study the
mean albumin levels and HbAlc groups were compared, it
was observed that the group in which HbAlc was less than
7 had mean albumin concentration 3.89 + 0.86, the group of
patients which had HbAlc between 7 to 9 had mean albumin
concentration 2.97+ 0.51, and the group of patients who had
HbA1c more than 9 had mean albumin concentration 2.48 +
0.67.The present study aimed at seeing the relation between
serum albumin and HbAlc levels in patients of type 2 Dia-
betes mellitus. A negative correlation was observed among
both the parameters (r-value is -0.12)

DISCUSSION

Comorbidities

In the present study, the subjects were assessed according
to the presence of comorbidities. It was observed that hy-
pertension was the most common comorbidity present in 36
(35.64%) study subjects while, 26 (25.74%) study subjects
were overweight, 15 study subjects (14.85%) had THD and
12 (11.88%) study subjects had CVA and COPD each. Saro-
jini C et al, in the study conducted on 50 subjects included
study subjects with BMI more than 26 and waist circumfer-
ence more than 102 centimeters.’In the study by Shalbha Ti-
wari et al, the most common comorbidity seen in the study
subjects of Diabetes mellitus was hypertension, seen in 30%
subjects, which is similar to the present study.!°

Haemoglobin levels

In the present study, the study subjects were assessed accord-
ing to their mean haemoglobin levels. The mean haemoglo-
bin level observed was 12.661 £ 1.4345 g/dl.

Blood sugar levels

Fasting and post-meal blood sugar levels were done for all
the study subjects. It was observed that the mean fasting
blood sugar level was 140.633 + 23.93, and the mean Post-
prandial blood sugar level was 202.19 + 28.74 mg/dl. In the
study by Sarojini c et al, the mean fasting blood sugar level
observed was 125.68 £+ 23.97 mg/dl and the mean Postpran-
dial blood sugar level was 189.78 + 23.45 mg/dL.[9]In the
study by Shalbha Tiwari et al, the mean fasting blood sugar
level observed was 117.86 + 49.83 and the mean postpran-
dial blood sugar level was 169.49 + 85 mg/dl The findings
were similar to the present study. '’

HbA1c levels

In the study, the study subjects were categorized according
to their HbA1C levels. It was observed that the mean HbAlc
level was 8.175+1.7053. It was observed that 48 (47.5%)
study subjects had HbAlc levels between 7 to 9, where-
as 31(30.7%) study subjects had a value less than 7, and
22(21.8%) subjects had values more than 9. In the present
study, the HbAlc levels were compared with the age of the
subjects. A weak negative correlation among both the param-
eters (r-value is -0.165 and p-value is 0.099).In the study by
Sarojini C et al, 60% of study subjects had HbA1c more than
7% which is similar to the present study 40% of patients had
HbAlc less than 7% which is similar to the present study.
[9]In the study by Santiago Rodriguez et al, it was observed
that 44.6% of study subjects had HbA ¢ less than 7%, 18.6%
of study subjects had HbA lc between 7 to 9% and 36.8% of
patients had HbAlc more than 9% which is similar to the
present study.!!
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Serum Albumin levels

In the present study serum albumin levels were assessed for
the study subjects. It was observed that the mean albumin
level was 3.122+ 0.83. 54(53.5%) subjects had serum albu-
min levels below 3 mg/dl, while 23(22.8%) subjects had lev-
els between 3 to 3.5, and 24(23.8%) subjects had albumin
levels more than 3.5. In the present study serum albumin lev-
els were compared with the age of the subjects. A weak posi-
tive correlation among both the parameters(r-value is 0.026
and p-value is 0.798). In the study by Shalbha Tiwari et al.
33% of study subjects had serum albumin levels of more
than 4mg/dl, which is more than the present study. 33% of
study subjects had serum albumin levels less than 3.5mg/dl
which is less than the present study.'? In the study by Sarojini
C et al, 40% of study subjects had serum albumin levels less
than 3.5mg/dl which is similar to the present study.

According to Shobha Tiwari et al. and Santiago Rodriguez et
al. higher serum albumin levels may decrease HbAlc levels
and that lower serum albumin levels may raise HbAlc lev-
els which were reported earlier in Western studies. In this

study also there is a significant negative correlation between
HbA1c and serum albumin noted, this may be due to serum
albumin was to compete with haemoglobin for glycation and
lower HbAlc negatively. As we did not measure glycated
albumin levels, we can only speculate that this could be due
to higher albumin levels competing with haemoglobin to
get excessively glycated. As this study has several limita-
tions, the finding of an association of statistically increasing
HbA 1c with low albumin tertiles, suggest that albumin could
be one more factor that alters HbAlc levels. This further
strengthens the current understanding that only HbAlc may
not be as reliable in diagnosing diabetes in Indian subjects.
It can be believed that such studies in Indian subjects, could
lead to new approaches in studying how glucose and proteins
might interact with one another, and such studies could have
an impact on understanding hyperglycemia and its estima-
tion.

In Table 1, various studies which have similar objectives
have been compared.

Table 1: Comparison of various studies to the present study

Interpretation

Statistically significant correlation between serum albumin & HbA1c
HbAuc is inversely associated with serum albumin levels. (‘P’ = < 000.1)

Statistically significant correlation between serum albumin and HbAuc,

Authors N
Santiago Rodriguez et al.” Cross-sectional study
(n=4158) ‘P’ <0.001
Xaio Jing Feng et al.” Cross sectional study (n=
1192)
Shalbha Tiwari et al.” Cross sectional study (n=
610)

Masafumi Koga et al.5

Vinay N
Minocha et al.*#

Po-Chung Chengetal.’s  Retrospective cross

sectional study (n=225)

F. A. Nazki et al.*® Cross sectional study (n=

204)

R.A. Analike et al.”
0.162)

Sarojini C et al.?

‘P’= < 0.001

Retrospective study (n= 426) Negative correlation between serum albumin and HbAic. (‘P’ = <000.1)
Retrospective study (n=294) Statistically significant correlation between serum albumin and HbAuc,
‘P’= < 0.0005

Negative correlation between serum albumin and HbAic.

Significant negative correlation between HbAic and serum albumin.

cross sectional study (n=114) Weak negative correlation between serum albumin and HbA1c.(‘r'=-

Cross-sectional study (n=50) Statistically significant correlation between serum albumin and HbAic

‘P’ <0.001.Correlation coefficient = -0.284

Present study n=101 Statistically significant correlation between serum albumin and HbAic
‘P’ <0.001.Correlation coefficient = -0.12
CONCLUSION was done, it was observed that patients who had higher lev-

In the present study, the population was largely confined to
the 5t and 6t decades with the predominance of the male
gender. Hypertension was the most common comorbidity
seen along with type 2 diabetes mellitus. Obesity was the
second most common comorbidity. In this study a compari-
son between serum albumin and glycosylated haemoglobin

els of glycosylated haemoglobin had relatively lower levels
of serum albumin and patients who had lower levels of gly-
cosylated haemoglobin had normal or near-normal serum
albumin levels.
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