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Abstract:

The prevalence of anemia in type 2 diabetes mellitus (T2DM) patients, particularly associated with renal dysfunction, remains
inadequately studied. Hence, a total of 220 subjects were recruited, with 110 T2DM patients and 110 non-diabetic controls. The Hb
levels of T2DM patients were 9.2 g/dl, compared to 13.5 g/dl in controls. Urea levels for T2DM patients were 33.6 mg/dl, while
controls had 18.2 mg/dl. Creatinine levels were 1.78 mg/dl in T2DM patients, and 0.81 mg/dl in controls. Thus, we show the
prevalence of anemia among T2DM patients attending our hospital. Results indicate a higher prevalence of anemia in T2DM patients,
predominantly associated with renal dysfunction.
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Background: Notably, the Diabetes Control and Complications Trial showed a
Diabetes Mellitus (DM) are a group of metabolic disorders which  significant relationship between reduction in glycosylated
has the phenotype of hyperglycemia. DM is a global endemic  hemoglobin (HbAlc) levels and the risk of microvascular
with rapidly increasing prevalence in both developing and  complications including chronic kidney disease [8]. Therefore, it
developed countries [1]. In addition to hyperglycemia, patients  is of interest to analyze the correlation between Hb level and
with diabetes may develop macroangiopathy, microangiopathy  renal functions among Type 2- DM (T2DM).

and neuropathy. Diabetic nephropathy (DN) is one of the most

common microvascular complications of diabetes mellitus, Materials and Methods:

occurring in approximately 40-50% of patients with diabetes [2].  This cross-sectional study was conducted in the Department of
WHO has declared India as “Diabetic Capital of the world”. The  Biochemistry and Department of Pathology, SRIMSR, Naya
prevalence of both type 1 and type 2 DM are increased, type 2  Raipur, Chhattisgarh, India. The study was conducted in
DM is expected to rise more rapidly in future because of between January 2025 to June 2025. A total of 220 subjects were
increased obesity and reduced activity levels. The chronic recruited into the study using simple random sampling method.
complications of DM affect many organ systems and are Out of 220, T2DM patients were 110 and non-diabetic subjects
responsible for the majority of morbidity and mortality = were 110.Inclusion criteria Diabetic and non-diabetic subjects
associated with the disease [3]. Glycated hemoglobin (HbAlc) is  willing to participate in the study, age of 218 years, both male
routinely used as a diagnostic tool for measuring long term  and females were included. T2DM was diagnosed based on the
glycemic control. In accordance with its function as an indicator =~ American Diabetes Association criteria. Exclusion criteria
for the mean blood glucose level, HbAlc predicts the risk for the  Patients refused to participate in the study, patients with
development of diabetic complication in diabetes patients. The = immunosuppressive therapy, autoimmune diseases,
chronic hyperglycemia of diabetes is associated with damage cardiovascular diseases, diabetes other than T2DM, liver
and failure of various organs, especially the eyes, kidneys, diseases, renal diseases, thyroid diseases, gestational diabetics,
nerves, heart, and vascular system [4]. Diabetes is the major epilepsy, hypertensive encephalopathy, malignancy conditions,
cause of end-stage renal disease and diabetic nephropathy which  and pregnant women were excluded from the study. Under
are also called as diabetic kidney disease. Urea and Creatinine  aseptic conditions, 5 mL of venous blood samples were collected
are the parameters to diagnose functioning of the kidneys. from all study subjects, visiting to Department of General
Changes in serum Creatinine concentration more reliably reflect =~ Medicine. Blood samples are divided into two tubes: 2 mL had
changes in GFR than do changes in serum Urea concentration  drawn into ethylene diamine tetra acetic acid (EDTA) tubes to
[5]. DN is one of the leading causes of end-stage renal disease, ~measure the hematological parameter; complete blood count
posing a significant economic and medical burden. DN  (CBC), and biochemical parameter; HbAlc and 3 mL into a plain
pathogenesis is primarily related to the accumulation of tube with no anticoagulant to measure the biochemical
glycation products, insulin resistance, oxidative stress, parameters. The collected blood samples were allowed to stand
inflammatory response and other mechanisms. Additionally, for 1 hour and centrifuged at 3000 rpm for 10 minutes to
impaired endothelial cell function is an important factor in DN separate serum sample. The obtained serum sample was used
progression [6]. Studies have reported that the deformability of  for the estimation of urea (urease), creatinine (Jaffe’s) were
red blood cells may be one of the mechanisms underlying estimated using Mindray BS-240 Biochemistry fully auto-
diabetic microvascular complications, which is critical in the analyzer. EDTA samples were used for the measurement of
progression of DN and diabetic foot. Progressive impairment of ~ HbAlc using Agappe Mispa-i2 analyzer and CBC using Nihon
red blood cell deformability is associated with the loss of renal ~Kohden Hematology analyzer. Detailed physical and clinical
function in patients with diabetes, and changes in hemoglobin  examination was done for all the study subjects. Body mass
(Hb) levels are essential for red blood cell deformability [7]. index (BMI) was also calculated. Statistical analysis was
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performed using SPSS version 20. Mean and standard deviation
(SD) were calculated for continuous variables. Independent
sample t-tests applied to compare means between T2DM and
non-diabetic control subjects. A p-value of <0.05 was considered
statistically significant throughout the study.

Results:

Table 1 shows demographic details of T2DM and non -diabetic
subjects. The mean age of T2DM is 53.2 and non-diabetic is 48.9
with SD 10.1 and 11.8 respectively. Out of total 110 patients, 52
are male while 58 are female that is 47.2% and 52.7%
respectively. The BMI of T2DM patients are 26.4 with SD 3.1 and
non-diabetic subjects are 21.7 with SD1.9. BMI values are
statistically significant. Table 2 shows comparison of CBC
parameters among all subjects. The Hb levels of T2DM are 9.2
g/dl and for control subjects are 13.5 g/dl with SD 1.8 and 2.4
respectively. The RBC levels of T2DM are 4.2 and for control
subjects are 5.8 with SD 0.9 and 0.7 respectively. The PCV % of
T2DM is 32.7 and for control subjects are 45.6 with SD 5.4 and 5.1
respectively. The MCV levels of T2DM are 72.6 and for control
subjects are 86.3. The MCH levels of T2DM are 21.6 and for
control subjects are 30.9 with SD 0.33 and 0.29 respectively. All
the values are statistically significant. Table 3 reflects
comparison of renal parameters among study subjects. The urea
levels of T2DM are 33.6 mg/dl and for control subjects are 18.2
mg/dl with SD 8.2 and 6.5 respectively. The Creatinine levels of
T2DM are 1.78 mg/dl and for control subjects are 0.81mg/dl
with SD 0.62 and 0.17 respectively. All the values are statistically
significant.

Table 1: Demographic details of the subjects

T2DM(n=110) Non-diabetic (n=110) P-value
Age(years) 53.2+£10.1 48.9+11.8 <0.05
Male (%) 52(47.2%) 61(55.4%) -
Female (%)  58(52.7%) 49(44.5%) -
BMI(kg/m?)  26.4+3.1 21.7+1.9 <0.05
Table 2: Comparison of CBC parameters
T2DM Non-diabetic  P-value
Hb(g/dl) 9.2+1.8 13.5+2.4 <0.05
RBC(10%ul)  4.240.9 5.8+0.7 <0.05
PCV (%) 327454 456451 <0.05
MCV(fl) 72.6£9.5  86.3%8.7 <0.05
MCH(pg) 21.6+0.33  30.9+0.29 <0.05
MCHC(g/dl)  29.7+1.56  33.2+2.81 <0.05
Table 3: Comparison of renal parameters
T2DM Non-diabetic  P-value
Urea(mg/dl) 33.6£82  18.246.5 <0.05
Creatinine(mg/dl)  1.78+0.62  0.81x0.17 <0.05
Discussion:

Our study aimed to assess the prevalence and severity of anemia
among T2DM patients attending in our hospital. Our study
found a gender difference in the prevalence of anemia among
patients with diabetes, with a significantly higher prevalence
among females compared to males. The higher prevalence of
anemia in diabetic females compared to diabetic males can be
attributed to several factors: increased risk of iron deficiency due
to menstrual blood loss and pregnancy, dietary patterns that
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may lead to inadequate intake of iron and other essential
nutrients, and a higher prevalence of chronic kidney disease, a
common complication of diabetes and a significant risk factor for
anemia. In our study, severe anemia was significantly more
prevalent among patients with uncontrolled T2DM. This finding
correlate with many studies conducted, such results from studies
suggest the negative impact of poor diabetic control on anemia
[9]. It has been postulated that anemia associated with
alterations in hemoglobin, delayed turnover and increased
lifespan of red blood cells (RBCs), this factors contribute towards
increase in glycation of hemoglobin [10]. Glycated hemoglobin
(HbAlc) is a traditional tool to assess glycemic control over the
last three months, among diabetic individuals. Anemia,
hemoglobinopathies, acute and chronic blood loss, pregnancy,
and uremia can also affect HbAlc levels [11].

Our study suggests that HbAlc has a positive correlation with
CBC parameters like hemoglobin, MCV, MCH and MCHC in
non-diabetic subjects with anemia, indicating an inverse
relationship with anemia. On further evaluation, HbAlc was
also found to be significantly reduced in patient with anemia
compared to those with control subjects. Decreased hemoglobin,
MCV, MCH and MCHC levels are indicative of anemia. Based
on these findings, we suggest that HbAlc decreases with
severity of anemia. There is limited literature available showing
the relationship of HbAlc with anemia severity among non-
diabetic subjects. In our study we found that the correlation of
anemia with renal parameters among T2DM compared with
non-diabetic subjects. The some study reflect the same but the
mechanisms for this correlation are unknown [12]. The
significant correlation between lower hemoglobin levels in T2D
patients with increased age and worse kidney function.
Anemia’s are mostly caused by a nutritional deficiency of either
iron or vitamins. Renal-related anemia is also sometime caused
by nutritional deficiencies in addition to a functional
erythropoietin deficiency or inflammation [13]. The association
between anemia and impaired kidney function has been
highlighted by multiple studies, with lower hemoglobin
encountered in patients of anemia being considered a strong
predictor of prognosis in patients with T2DM and renal failure
[14]. The limitation of our study, which does not allow a time
dependent analysis of the interaction between anemia, renal
dysfunction and complications of diabetes.

Conclusion:

The prevalence of anemia in patients with T2DM is high and it is
associated with renal dysfunction. The presence of anemia in
T2DM patients is significantly correlated with impaired kidney
function. This study found a negative correlation of HbAlc with
CBC parameters. Patients with uncontrolled diabetes had a high
risk of developing severe anemia and renal failure. Hence, it is
advised for the routine anemia and or CBC screening of patients
with diabetes to facilitate early detection and effective
management, to improve overall patient health. However, more
data is needed to uderstand the mechanisms between T2DM and
anemia.
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