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Abstract

Introduction: Diabetes is the leading cause of dyslipidemia and is associated with excessive
cardiovascular morbidity and mortality. Anemia is common among those with diabetes and greatly
contributes to patient outcomes. Observational studies indicate that low hemoglobin levels in such
patients may increase risk for progression of kidney disease and cardiovascular morbidity and
mortality in diabetic patients.

Aim: The aim of the study was to find prevalence of anaemia and dyslipidemia in our population of
patients with diabetes.

Materials and methods: This was a descriptive analytical cross-sectional study carried out in
GMERS Medical College and Hospital, Valsad. Total 100 consecutive patients with diabetes were
enrolled and serum lipid profile, blood sugar estimation and complete blood count of all patients were
done. All the results were noted and analysed statistically.

Results: Anemia was present in 44% diabetic patients and 53% of the patients were dyslipidemics out
of 100 patients in our study. Anemia and dyslipidemia were significantly higher in patients with
diabetes, chronic kidney disease and diabetes with chronic kidney disease.

Conclusion: Anemia and dyslipidemia was more prevalent in patients with diabetes and diabetes
associated with chronic kidney disease. Correction of anemia may have a significant role in
prevention of other diabetic complications.
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Introduction

Diabetes mellitus (DM) is a common metabolic
disease [1]. Anaemia is a frequently associated in
patients with type 2 diabetes [2, 3]. This reflects
the pivotal role of the kidney in the control of
hemopoiesis, in sensing changes in tissue
oxygenation, and subsequently in stimulating
hemopoietic precursors in the bone marrow
through the production of erythropoietin by
peritubular interstitial fibroblasts of the renal
cortex and outer medulla. Uremia is associated
with a range of hemopoietic stressors including
reduced red cell survival, occult blood losses,
malnutrition, and systemic inflammation.
However, the failure of the kidney to increase
erythropoietin release in response to a decreasing
hemoglobin (Hb) level appears to be the key
contributor to the development of renal anemia
[4, 5]. The prevalence of anaemia in cross-
sectional studies of patients with diabetes is in
the region of 14 to 23% (anemia defined as Hb
<13g/dl for men and <12g/dl for women) [2, 6,
7]. Anemia is associated with a more rapid
decline in the GFR and is considered to be an
important cardiovascular risk factor [8-10]. It is
therefore important to diagnose and correct
anemia. Dyslipidemia is one of the most
important cardiovascular risk factor that co-
occurs with diabetes and it can be termed as
diabetic dyslipidemia. The aim of this study was
to determine the prevalence of anemia and
dyslipidemia in diabetics.

Materials and methods

biochemical analysis was performed and findings
were recorded.

Operational definitions used in present study are
as follow. Dyslipidemia means abnormal lipid
profile consists of the following abnormalities
either singly or in combination. These include
triglyceride (TG) levels > 150 mg %, high
density lipoprotein cholesterol (HDL-C) (for men
< 40 mg% and women < 50 mg%), low density
lipoprotein cholesterol (LDL-C) > 100 mg% [11-
13]. Also considered abnormal is an elevated
total cholesterol level > 200 mg% [12].
Definition for anemia hemoglobin values <13.0
g/dl for men and <12.0 g/dl for women (14).
Statistical analyses were performed with the
SPSS version 20.

Results

The proposed study was conducted at the
GMERS Medical College, Valsad during April
2017 to June 2017. The subjects for the study
were included 100 adult patients with age more
than 20 years and having diabetes attending the
OPD or admitted in ward (IPD) of Hospital.

Blood specimens were collected for fasting
glucose (FSG), Post prandial blood sugar (PPBS)
and lipid profile measurements which includes
total cholesterol (TCHOL), triglyceride (TG),
high density lipoproteins (HDL-C), low density
lipoproteins cholesterol (LDL-C) levels. All the

Out of 100 diabetic patients studied, 66 (66.00%)
were male and 34 (34.00%) were females. They
were from 24 to 72 years of age. Total 41 (41%)
patients were between 51-60 years of age, 39
(39.00%) were of 41 to 50 years of age, 5
(5.00%) were more than 60 years of age and only
2 patients were less than 30 years of age as per
Table - 1.

If <13 mg/dl was taken as cut off for male and
<11 mg/dl was taken as cut off for women, total
44 out of 100 subjects (44%) turned out to be
anemic, which include 31 female and 13 male.
According to our study, female were more prone
to anemia than male (p= <0.05). Total 53 (53%)
patients were dyslipidemic as per Table — 2. Of
the combined lipid abnormalities, the
combination of elevated LDL and reduced HDL-
C was the prevalent abnormality as this was
detected in 15 subjects.

Discussion

Diabetes mellitus, a common metabolic disorder,
which accounts for a high incidence of morbidity
leads to various events including micro and
macro vascular complications [15]. Diabetes is
characterized by a state of chronic
hyperglycemia resulting from a diversity of
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etiologies, environmental and genetic, acting
jointly [16]. In our study the levels of TC and
LDL-C were significantly higher in female as
compared to male diabetic patients. This finding
is in agreement with the previous studies [15, 18-
23]. Hyperlipidemia in females may be attributed

to the effects of sex hormones on body fat
distribution, which leads to differences in altered
lipoproteins [23]. Reduced HDL was also noted
mostly in females as compared with males which
were similar to study by Cook, et al. [24].

Table — 1: Age and sex wise distribution of study population.

Age (inyears) | Male Female Total

No of cases No of cases No of cases %
21-30 01 01 02 2.00
31-40 10 03 13 13
41-50 20 19 39 39
51-60 31 10 41 41
61-70 03 01 04 04
71-80 01 00 01 1.00
Total 66 34 100 100
Table — 2: Dyslipidemic profiles in study population.
Variables Male Female Total

No. of cases No. of cases No. of cases

HDL (M - <40 mg %, F - <50 mg %) | 02 04 06
LDL (>100 mg %) 12 15 27
Triglyceride (>150 mg%) 05 07 12
TCHOL (>200 mg%) 03 05 08
Total 22 31 53

We report elevated LDL-C and reduced HDL as
the prevalent lipid abnormalities in our study.
Similar findings had been noted in a recent
Nigerian report [25] and that carried out in an
African-American population [24]. A Kenyan
report [26] on the lipid abnormalities in DM had
elevated cholesterol and LDL as the commonest
lipid abnormalities noted in their study. The
relationship between insulin resistance and
compensatory hyper insulinemia may partly
explain the afore-stated scenario [27].

Insulin resistance often leads to increased
intracellular hydrolysis of triglycerides and
release of fatty acids into the circulation and the
resultant inability of fat cells to store triglyceride

associated with chronic kidney disease. Women
with diabetes had increased prevalence of anemia
than men. In patients with diabetes, anemia is
primarily a risk factor for CKD.

References

1. US Renal Data System. USRDS 2002.
Annual data report. National institutes of
health, National institute of Diabetes and
digestive and kidney diseases 2001.

2. Thomas M.C., Maclsaac R.J.,
Tsalamandris C., et al. Unrecognized
anemia in patients with diabetes: a cross-
sectional survey. Diabetes Care, 2003;
26: 1164-1169.

3. Thomas M.C. Anemia in diabetes:
is the initial step in the development of marker or mediator of microvascular
dyslipidemia. disease? Nature Clinical Practice.

_ Nephrology, 2007; 3: 20-30.
Conclusion 4. Inomata S, Itoh M, Imai H, et al. Serum

In our study, the prevalence of anemia was
increased in patients with diabetes and diabetes

levels of erythropoietin as a novel
marker reflecting the severity of diabetic

Page 57




Rathod G, Shah K. Prevalence of anemia and dyslipidemia in patients with Diabetes Mellitus Type 2. IAIM, 2018; 5(3): 55-

59.

10.

11.

12.

13.

14.

nephropathy. Nephron, 1997; 75: 426-
430.

Thomas MC, Cooper ME, Tsalamandris
C, et al. Anemia with impaired
erythropoietin  response in  diabetic
patients. Arch Intern Med., 2005; 165:
466- 469.

Thomas MC, Maclsaac RJ, Tsalamandris
C, et al. Anemia in patients with type 1
diabetes. J Clin Endocrinol Metab.,
2004; 89(9): 4359-63.

Thomas MC, Maclsaac RJ, Tsalamandris
C, et al. The burden of anaemia in type 2
diabetes and the role of nephropathy: a
cross-sectional audit. Nephrol Dial
Transplant, 2004; 19(7): 1792-7.

Astor BC, Muntner P, Levin A, Eustace
JA, Coresh J. Association of kidney
function with anemia: the Third National
Health and Nutrition Examination
Survey (1988-94). Arch Intern Med.,
2002; 162: 1401-8.

Dikow R, Schwenger V, Schomig M,
Ritz E. How should we manage anaemia
in patients with diabetes? Nephrol Dial
Transplant, 2001; 17: 67-72.

Bosman DR, Winker AS, Marseden JT,
Mac-Dougall IC, Watkins PJ. Anaemia
with erythropoietin deficiency occurs
early in diabetic nephropathy. Diabetes
Care, 2002; 24: 495-9.

Sani-Bello F, Bakari AG, Anumah FE.
Dyslipidaemia in persons with type 2
diabetes mellitus in Kaduna, Nigeria. Int
J Diabetes and Metabolism, 2007; 15: 9-
13.

American Diabetes Association.
Standards of Medical Care in Diabetes.
Diabetes Care, 2009; 32: 13- 61.

Alberti KG. Metabolic syndrome — A
new world wide definition. A consensus
statement  from the International
Diabetes Federation. Diabet Med., 2006;
23(5): 469-80.

World Health Organization
(2008).Worldwide prevalence of anemia
1993-2005. Geneva: World Health
Organization. ISBN 978-92-4-159665-7.

15.

16.

17.

18.

19.

20.

21.

22.

Archived from the original on 12 March
2009. Retrieved. 2009:03-25.

Friedewald WT, Levy RI, Fredrickson
DS. Estimation of the concentration of
low-density lipoprotein cholesterol in
plasma, without use of the preparative
ultracentrifuge. Clin Chem., 1972; 18:
499-502.

Srinivasan AR, Niranjan G, Kuzhandai
Velu V, Parmar P, Anish A. Status of
serum magnesium in type 2 diabetes
mellitus with particular reference to
serum triacylglycerol levels. Diabetes &
Metabolic Syndrome: Clinical Research
& Reviews, 2012; 6: 187-1809.

Rathod GB, Rathod S, Parmar P, Parikh
A. Study of knowledge, attitude and
practice of general population of
Waghodia towards diabetes mellitus. Int
J Cur Res Rev., 2014; 6: 63-68.

Assmann G, Schriewer H, Schmitz G,
Hégele EO. Quantification of high-
density-lipoprotein ~ cholesterol by
precipitation  with  phosphotungstic
acid/MgCI2. Clin Chem., 1983; 29:
2026-2030.

Executive Summary of the Third Report
of the National Cholesterol Education
Program (NCEP) Expert Panel on
Detection, Evaluation, and treatment of
High Blood Cholesterol in Adults (Adult

Treatment Panel 1)) (special
communication). JAMA, 2001; 285:
2486- 2497.

American Diabetes Association.

Diagnosis and classification of Diabetes
Mellitus. Diabetes Care, 2010; 33: 62-
69.

Wexler DJ, Grant RW, Meigs JB,
Nathan DM, Cagliero E. Sex disparities
in treatment of cardiac risk factors in
patients with type 2 diabetes. Diabetes
Care, 2005; 28: 514-520.

Diabetes Prevention Program Research
Group. Lipid, lipoproteins, C-reactive
protein, and hemostatic factors at
baseline in the diabetes prevention

Page 58



Rathod G, Shah K. Prevalence of anemia and dyslipidemia in patients with Diabetes Mellitus Type 2. IAIM, 2018; 5(3): 55-

59.

23.

24,

program. Diabetes Care, 2005; 28: 2472-
2479.

Sibley SD, Thomas W, de Boer I,
Brunzell JD, Steffes MW. Gender and
elevated albumin excretion in the
Diabetes Control and Complications
Trial/Epidemiology of Diabetes
Interventions and Complications
(DCCT/EDIC) cohort: role of central
obesity. Am J Kidney Dis., 2006; 47:
223-232.

Cook CB, Erdman DM, Ryan GJ,
Greenlund KJ, Giles WH, et al. The
pattern of dyslipidemia among urban
African- Americans with type 2 diabetes.
Diabetes Care, 2000; 23: 319-324.

25.

26.

27.

Okafor Cl, Fasanmade OA, Oke DA.
Pattern  of  dyslipidaemia  among
Nigerians with type 2 diabetes mellitus.
Niger J Clin Pract., 2008; 11: 25-31.
Otieno CF, Mwendwa FW, Vaghela V,
Ogola EN, Amayo EO. Lipid profile of
ambulatory patients with type 2 diabetes
mellitus at Kenyatta National Hospital,
Nairobi. East Afr Med J., 2005; 82: 173-
179.

Salonen JT, Lakka TA, Lakka HM,
Valkonen VP, Everson SA, et al.
Hyperinsulinemia is associated with the
incidence  of  hypertension  and
dyslipidemia in middle-aged men.
Diabetes, 1998; 47: 270-275.

Page 59



