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INTRODUCTION 
 

Diabetes mellitus (DM) isa metabolic disorder which is 
characterised by a hyperglycaemic state and classified asType 
I DM and Type II DM. DM I is characterised by destruction 
of pancreatic beta cells and absence of endogenous 
Type II DM is characterised by insulin resistance at tissue 
level. Thus absence and resistance to insulin reduces the 
uptake of glucose especially by the muscle tissue and leads to 
accumulation of glucose in circulation leading to 
hyperglycaemia and disturbance to the homeostasis of the 
body. DM (1) is associated with the development of 
inflammation with elevation of proinflammatory cytokines, 
IL-1, IL-6, TNF and interferons INF-g.IL6, particularly ha
antierythropoietic effect by altered sensitivity of progenitors 
to erythropoietin and apoptosis of immature erythrocytes 
precipitating anaemia called Anaemia of Chronic disease.
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                             A B S T R A C T  
 

 

Objective and background: Diabetes mellitus is a common metabolic disorder defined 
byhyperglycemea due to, insulin deficiency in Type IDM or   i
II DM. The disorder when left unattended can compromise on the quality of life 
particularly with the development of complications. 
complications in patients with DM Type II in a tertiary care centre.
Method: The present study was done at a tertiary care centre.
patients who attended the hospital with the diagnosis of Type
study, to analyse anaemia and other associated comorbidities present in those patients. 
Result: The results revealed that, of the 122 records seen 62.2%
were men. Aged between 29-68 years. Of them, 71.3% had anaemia. 
smear study, it was inferred that 59.7% patients had normocytic anaemia, and39.8% had 
microcytic anaemia   and 1.4% hadmacrocytic anaemia. 
Amongst the common complications associated with Type II DM
diabetic neuropathy, 9.64% had diabetic nephropathy, 14.03% had diabetic foot ulcer and 
7.89% had diabetic retinopathy 
Conclusion: Records from the tertiary care centre revealed, that,
prevalent more in women (62.2%) than in men (37.7%)
anaemia was normocyticnormochromic type seen in 59.7% cases. Amongst t
macrovascular complications diabetic neuropathy was the most prevalent 
cases.  
 
 
 
 
 

(DM) isa metabolic disorder which is 
ate and classified asType 

. DM I is characterised by destruction 
endogenous insulin. 

Type II DM is characterised by insulin resistance at tissue 
level. Thus absence and resistance to insulin reduces the 
uptake of glucose especially by the muscle tissue and leads to 
accumulation of glucose in circulation leading to 
hyperglycaemia and disturbance to the homeostasis of the 

DM (1) is associated with the development of 
inflammation with elevation of proinflammatory cytokines, 

g.IL6, particularly has an 
y altered sensitivity of progenitors 

to erythropoietin and apoptosis of immature erythrocytes 
called Anaemia of Chronic disease. 

Anaemic patients with DM Type II,express more 
inflammatory cytokines  than the Type 1 diabetic patients and 
due to high levels of C reactive proteins and ferritin they have 
low iron content(2). 
 

Inflammation and anaemia have,
the prelude to all associated complications of DMlike, obesity 
and dyslipidemia, microcyticanaemia,
due to dyslipidemia, micro and macro vascular kidney 
disease, retinopathy, reduced function of immune system 
exposing the diabetic individual to infection 
Mellitus (DM), most common among the diabetic population,
isone medical condition seen to be on the increase globally. 
The etiology is multifactorial, due on the gen
(3, 4), environmental factors, dietary changes, life style 
modifications (5, 6) and immunological factors.  Thus this 
article aims to study Type 
complications in patients who reported to a tertiary care unit.
 

MATERIAL AND METHODS
 

The present study was conducted in a tertiary care centre. 
Records of 122 patientswith   Type II DM
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Diabetes mellitus is a common metabolic disorder defined 
byhyperglycemea due to, insulin deficiency in Type IDM or   insulin resistance as in Type 

can compromise on the quality of life 
 This study attempts to study the 

complications in patients with DM Type II in a tertiary care centre. 
was done at a tertiary care centre. Hospital records of 122 

patients who attended the hospital with the diagnosis of Type IIDM were retreieved for this 
study, to analyse anaemia and other associated comorbidities present in those patients.  

The results revealed that, of the 122 records seen 62.2% were females and 37.7% 
them, 71.3% had anaemia. From peripheral 

smear study, it was inferred that 59.7% patients had normocytic anaemia, and39.8% had 
 

common complications associated with Type II DM, 52.63% patients had 
9.64% had diabetic nephropathy, 14.03% had diabetic foot ulcer and 

Records from the tertiary care centre revealed, that, Type II DM was 
prevalent more in women (62.2%) than in men (37.7%). The most common type of 
anaemia was normocyticnormochromic type seen in 59.7% cases. Amongst the 

diabetic neuropathy was the most prevalent seen in 52.63% 

Anaemic patients with DM Type II,express more 
inflammatory cytokines  than the Type 1 diabetic patients and 
due to high levels of C reactive proteins and ferritin they have 

ation and anaemia have, therefore, beenstated to be 
the prelude to all associated complications of DMlike, obesity 

icrocyticanaemia, cardiovascular disease 
micro and macro vascular kidney 

d function of immune system 
exposing the diabetic individual to infection Type II Diabetes 

(DM), most common among the diabetic population, 
isone medical condition seen to be on the increase globally. 
The etiology is multifactorial, due on the genetic constitution 

4), environmental factors, dietary changes, life style 
and immunological factors.  Thus this 

to study Type II DM and itsassociated 
complications in patients who reported to a tertiary care unit. 

MATERIAL AND METHODS 

was conducted in a tertiary care centre. 
with   Type II DM were identified for 
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analysis Cases  selected  were marked according to WHO 
criteria for anemia with haemoglobin value Hb: <13 in males
and Hb: <12 in females and microcytic anaemia with MCV 
less than 80fl, normocytic anaemia with MCV between 80
100 and macrocyclic anaemia with MCV above 100fl
patient records for the following data were scrutinized for 
analysis. Hb, HbA1c, Total leukocyte count (TLC), 
Differential leukocyte count (DLC), platelet count (PC), 
packed cell volume (PCV), blood urea, serum creatinine, 
peripheral smear study, fasting blood glucose(FBS), post 
prandial blood glucose (PPBS) and other investigations 
included echo, USG of abdomen, occult blood. Associated 
complications like, diabetic neuropathy diabetic nephropathy, 
diabetic foot ulcer and diabetic retinopathy were also noted
 

RESULT 
 

122 patients were studied, who were in the age group 29
years. The mean age was 52 years, of them76 (62.2%) were 
females and 46 (37.7%) males. Out of  the 122 patients,  only 
8(6.55%) patients had no associated problems, where
93.4%  had one or more complications.87
anaemia. where the male and female population was 
peripheral smear report  confirmed that 52(59.7%) of anaemic 
patients had normocytic anaemia  which was the most 
common, followed by microcytic anaemia  in 34
patients  and 1(1.4%) with macrocytic anaemia
had hepatomegaly, 5 had congestive heart failure, 8 had iron
deficiency anaemia and 6 had chronic renal failure.
 

Amongst the Type IIDM, 96(78.68%) had macrovascular
complications of which men were 51(53.12%) and women 
were 45 (46.87%). 60 (52.63%) patients had diabetic 
neuropathy, this was followed by 11(9.64%)
nephropathy, 14 (14.03%) diabetic foot ulcer and
had diabetic retinopathy. (Table 2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Table 1 87 out of 122 (71.3%) had anaemia, of whom 44
were women 

 

 

Table 2 Distribution of Macrovascularcomplications in Type II DM
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analysis Cases  selected  were marked according to WHO 
with haemoglobin value Hb: <13 in males 

and Hb: <12 in females and microcytic anaemia with MCV 
less than 80fl, normocytic anaemia with MCV between 80-
100 and macrocyclic anaemia with MCV above 100fl. The 
patient records for the following data were scrutinized for 

ocyte count (TLC), 
Differential leukocyte count (DLC), platelet count (PC), 
packed cell volume (PCV), blood urea, serum creatinine, 
peripheral smear study, fasting blood glucose(FBS), post 

) and other investigations 
o, USG of abdomen, occult blood. Associated 

complications like, diabetic neuropathy diabetic nephropathy, 
diabetic foot ulcer and diabetic retinopathy were also noted. 

, who were in the age group 29-68 
of them76 (62.2%) were 

(37.7%) males. Out of  the 122 patients,  only 
8(6.55%) patients had no associated problems, where as 
93.4%  had one or more complications.87 (71.3%) had 
anaemia. where the male and female population was 50% The 
peripheral smear report  confirmed that 52(59.7%) of anaemic 
patients had normocytic anaemia  which was the most 
common, followed by microcytic anaemia  in 34 (39.8%) 

1.4%) with macrocytic anaemia (Table 1), 2 
d congestive heart failure, 8 had iron 

deficiency anaemia and 6 had chronic renal failure. 

, 96(78.68%) had macrovascular 
of which men were 51(53.12%) and women 

(52.63%) patients had diabetic 
was followed by 11(9.64%) diabetic 

diabetic foot ulcer and 9 (7.89%) 

Macrovascular  complications 
cases, more in men (53.12%) than women (46.87%), Diabetic 
neuropathy  was  most common   60(52.63%) among others 
 

DISCUSSION  
 

Chronic diseases like DM are often accompanied by anaemia
called Anaemia of Chronic disease
to infection, inflammation, and supression of immune status. 
Among the variousfactors responsible for the development of 
anemia in diabetes, symptomatic autonomic neuropathy 
which can lead to efferent sympathetic denervation of kidney, 
can further leadto reduced erythropoietin production (
thereby being more debilitating in nature. 
 

The combined effect of inflammation and anaemia 
predisposes the risk of developing micro and macro vascular 
complications. Sherif et al (9) have reported that life span of 
diabetic patients with anemia is less as compared to patients 
without anemia 
 

Rathod et al (10) reported that prevalence of anemia among 
male and female was almost similar. Griac 
performed a similar study and reported higher prevalence of 
anemia in male (17.8%) population as compared to females 
(11.8%), . but in present study, the prevalence of anemia 
was50.57% female  population and 50.1% in  males (Table 1)
Sharif  et  al (9) reported  very high  incidence  of  anaemia  
(63%)  among  diabetes patients
Salman [12] reported 55.5% Jonas and Smith [1
and  Merlin(14)  5-16%. Adejumo 
Bonakdaran et al.; (19.6%) (1
47%. The high incidence of anaemia reported quite confirms 
the finding by Manoj (17). 
screened for anaemia to protect them from further 
complications Different factors  like  HbA1c  levels,  urinary  
albumin  excretion rate  and  glomerular  filtration  rate  are  
associated with anemic  levels  in  a  patient  with  
diabetes(18). The same is confirmed 
for 8 patients with Type II DM, all others had micro and 
macrovascular complications (93.12%)
diabetic neuropathy, which was the most common
genders. This was followed by 11 diabetic 
diabetic foot ulcer and 9 diabetic retinopathy
 

The 8 patients who had no other vascular problems, 3 were 
only recently diagnosed as Diabetic.
pathology is however to be associated with more 
comorbidities but could not be 
 

CONCLUSION 
 

In our study morewomen (62.2%) than men (37.7%) had 
Type II DM. The most common type of anaemia was 
normocyticnormochromic type seen in 59.7% cases. 78.68% 
had macrovascular complications, of which 53.12% were 
men. Diabetic neuropathy was the most common.seen in 
52.63% cases 
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