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Relationship between Glycemic Control in Type Il Diabetes Mellitus
and Anaemia

Anand Dev', Nitali Arun®
!Assistant Professor, Department of Internal Medicine, TMMC & RC, Moradabad, ?Assistant Professor, Department of Microbiology, TMMC &RC.

Background: Chronic hyperglycemia in uncontrolled diabeteselated to higher incidence of anaemia which goesaagnized prior to the
development of chronic renal failure.This study wasducted to know the prevalence of Anaemia irs@es with with Type Il Diabetes
Mellitus,in relation to glycemic control using HbAJs a tool to it. Subjects and Methods:60 Diabetic subjects were divided into two
groups of 30 each based on their glycemic control(g A,with poor glycemic control and group B wigbod glycemic control taking 7%
Hbalc as cut off value),incidence of anaemia waasmed and compared among them and also with 3@rajsex matched healthy non
Diabetic controlsResults:Incidence of anaemia was found to be significahtfyher in diabetics group as compared to non diebetnd
among diabetics it was significantly higher in unizolled group as compared to group with controti&betesConclusion: Good glycemic
control in diabetes is associated with a bettentwagobin levels,hence it is desirable to evalubtehaemoglobin level often to monitor the
micro and macrovascular complications of diabetesn evhen the renal parameters are normal.
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maintained suggesting a good glycemic control is. 7%
Introduction Values of HbAlc more than 7% is considered as poor
glycemic control in Type Il Diabetes Mellit(fs’!
Diabetes mellitus is a group of metabolic diseases There are an increasing number of patients withets who
characterized by elevated blood glucose levels have been found to be anaemic without any evideheay

(hyperglycemia) resulting from defects in insulieceetion, chronic renal disease. In a study conducted by Wdiet
insulin action or both. Chronic hyperglycemia is@sated Olujohungbe and Ronand, it was evident that anaémia
with microvascular and macrovascular complicati¢hat commonly associated in patients with diabetes tuslliThey
include neuropathy, retinopathy, coronary artesedse, and  studied the association with diabetes and anaemiaver
stroke!™ 500 patients and ultimately concluded that anaevais very

The prevalence of Type Il Diabetes Mellitus worldeiis on common among the study grofip.
a rise and has reached epidemic proportions in manyAnaemia may be more common in diabetes and develop

countries. The total number of adult patients suffefrom earlier than in patients with renal impairment frasther
Type |l Diabetes Mellitus has reached 366 milliar2011% causes. However, patients with diabetes may be more
Globally an estimated 415 million adults were lyimith vulnerable to the effects of anaemia because misoytave
diabetes in 2015, and it is on surge to reach forbiilion by significant cardiovascular disease and hypoxia duded
2030°* China tops the world among diabetes affected organ damag®

countries having a total of around 90 million. Typle Many factors have been suggested as the reasothéor

Diabetes Mellitus 'patients. India follows China wit  earlier onset of anaemia in patients with diabetesuding
prevalence of 69 millioR! The number of Type Il Diabetes  severe symptomatic autonomic neuropathy, causifeyesit

Mellitus cases in India is expected to rise to 20illion by sympathetic denervation of the kidney and loss of
2030"! appropriate erythropoietin production; damage te tanal
Glycemic control is considered as the main therapeoal interstitium;  systemic inflammation; and inhibitiorf

for prevention of organ damage and other compboatiof erythropoietin releasé”

diabetes and gives an accurate estimate of theagwer Following are the cheaf factors responsible foreama in
plasma glucose levels from past 8 to 12 weeks. éaiyc diabetics as proposed and studied thoroughly:Diabet
control can be considered as poor and good baseitheon  Nephropathy,Renal Tubular Dysfunction, Tubular-

values of HbAlc. Desirable values of HbAlc is to be |schaemia,Erythropoietin-deficiency,Chronic
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inflammation,Advance glycation end products,Oxidati
stress,Abnormal hemetinic absorption,Medicatiorahtic
neuropathy*!

The present study was aimed to find an associtéween
anaemia and Type |l Diabetes Mellitus.It also intén find
the relation of anaemia and degree of glycemicrobrand
the morphological type of anemia most commonly
associated.

Subjects and Methods

The present study was carried out in TMU MoradalJdu:
study was a longitudinal case control study oveegrod of
one and half year, after obtaining ethical cleagafnom the
Institutional Ethics Committee and obtaining writte
consents from the participants.60 diagnosed caségpe |l
Diabetes Mellitus were divided into two groups & &ach
based on glycemic control depending on HbAlc level
according to ADA criteria for control of Diabetesgap “A”
with poor glycemic control(HbA1c>7%) and Group “Bith
good glycemic control(HbAlc<7%).They were compared
among themselves and with another 30 healthy adesax
matched Non Diabetic control(Group “C").

Inclusion Criteria:

¢ Males and Females aged 20 years and above.

« Clinically proven cases of Type Il Diabetes Mekitwith
Anaemia

(Diabetes Diagnosed as per ADA criteria i.e. sympgomf

diabetes with random blood sugar>200 mg/dl or rgsti

blood sugar>126 mg/dl or HbA1c>6.5% or 2 hour plasm

glucose>200 mg/dl during an oral glucose tolerdaase

1. Clot activator containing vacuum evacuated tubes fo
estimation of Complete Haemogram, Peripheral Blood
Smear, Renal Function Test.

2. Fluorides EDTA vacuum evacuated tubes for estimatio
of blood glucose and glycosylated haemoglobin.

3. Sterile Urine container for the analysis of Urine
Microscopy, urine culture and sensitivity.

4. Sterile stool container for the analysis of Stool
Microscopy (for occult blood)

The data collected were analyzed and expressedeas M

SD. One way Analysis of variance (one way ANOVA),

Pearson’s correlation test were used in the presermty.

Alongwith logical regression to obtain relativekrisnd odd’s

ratio. Statistical software SPSS 20.0 was used the

analysis of the data and Microsoft Word and Exael t

generate graphs and tables. Level of SignificaRce: 0.05

was considered as significant while analyzing taed

esults

60 Diabetic SUBJECTS were divided into two groupsedal

on their glycemic control; Poor glycemic controlabétic
group (HbAlc > 7 %) - Group A, Better glycemic amht
diabetic group (HbAlc< 7 %) - Group B and normadlttey
CONTROLS were taken - Group C (another 30 patients)
The results were tabulated and analyzed.

In the present study, there were 37 female and 8% m
subjects, mean ages of all the groups are simild a
comparable and there was no significant differeaxcehown

in following table:

Table 1: Age Distribution.

Anaemia is diagnosed as per WHO criteria i.e. Hbguizd|

Group A Group B Group C

Age (Years) 58.3 +7.93 55.13+12.49 51.90 +10.46

for male and Hb<12 gm/dI for female).

Exclusion criteria:

« Other causes of Anaemia not associated with Diabete

« Associated co- morbid conditions like Hypertension,
Congestive Cardiac Failure, Chronic Renal FailGteoke,
Haemorrhological Disorders and Malignancy.

Height, Weight and Body Mass Index were measuratl an
documented in the present study,there was no Eigntf
difference between them. The results are showhentable
below:

Table 2: Demographic data.

» Obstetric and Gynaecological Disorders

e Patients on Hormone Therapy

* Pregnancy

Group A Group B Group C
Height (cms) 161.946.79 165.2+45.83] 164 +7.55
Weight (Kg' 61.46+8.8 67.03 +9.7. 64.23+6.8
BMI (Kg/m2) 24.53+2.02 24.46+2.75 23.90+2.24

« Patient not willing to give consent for the study.
Subjects were enrolled in the study based on thkision
and exclusion criteria. The selected subjects werefed
about the nature of the study and a written infafroensent
was obtained before the subject was enrolled gigtidy.
Demographic data like gender, age were collectedgaivith
relevant history and recorded on predesigned pmtdorA
thorough clinical examination was conducted andlifigs
were also recorded. Anthropometry including hei@tin),
weight(Kgs) was measured and BMI was calculateédbas
quetelet index; BMI = weight (Kg)/ height (mt&?).

The patient were then instructed to come the naytin an 8
hour fasting state for the blood investigations.

Blood sample from the study and control group wesvd
under complete aseptic precautions. Fasting andhtwos
post prandial blood sample were collected for aialyn

Anaemia was detected in the 40% of diabetic patiemtd
majority was in the age group 50-60 years,it wamébin
25% of the group with uncontrolled diabetes as canmeg to
15% in the controlled diabetic group. Haemoglobiasw
in group with
uncontrolled diabetes as compared to group of obtetr
diabetes i.e12.67 + 1.75 which was further sigaifity

significantly lower

lower than

in control

ie 11.75 = 1.78

1.38.Hence In the diabetic group, better glycenintiol
group had a better haemoglobin percentage as cechpar
poor glycemic control which was statistically sifigant (P <
0.05).The above findings are tabulated and graphica
represented below:

Table 3: Glycemic Status and Anaemia.

non diabetic group i.e13.44 *

vacuum evacuated tubes as follows:

Anaemia
Present

Anaemia
Absent

Total

W  Academia Journal of Medicine | Volume 1 | Is8up July-December 2018




Dev & Quun: Glycemic Contral in Type JJ Diabietes Mellitus and Unaemia

HbAlc > 7 15 15 3C
HbAlc <7 9 21 30
TOTAL 24 36 60

From the above 2x2 Contingency Table after calmgat
relative risk, it comes out to be 1.67 and odd#orai be
2.33, which suggests that anaemia is at leasttintes more
common in poorly control diabetics than well cotigd.
Among the diabetics with anaemia there were 12 raab:
12 females, hence there was no difference in inciele
between diabetic male and females.

25 7
23

21

W Anaemia Present

W Anaemia Abseant

Diabetic with Non Diabetic

HbA1c<7

Diabetic with
HbAlc>7

In the below mentioned table, values in MeanzSD. *
indicates comparison with Group B with p value €3.#
indicates comparison with Group C with P value 60Q. $
indicates comparison with Group A with p value €0L. @
indicates comparison with Group C with p value €10All
calculations done using unpaired t tests.

Table 4: Comparison of Haemoglobin and HbA1C.

Table 5: Comparison of blood sugar.

Group A Group B Group C
FBS (mg/dl) 222.4 £ 55.09 131.5 + 25.48 97.53+10.43
PPBS (mg/dl) 257.36 + 62.42 173.3+31.42 125.7€63

There is significant (p<0.001)difference betweeougr A
and group C and also between group B and groupGQpx
There is a statistically significant negative ctatien

between

Haemoglobin percentage and HbAlc,

with

Pearson’s correlation co-efficient being -0.6880.
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Renal parameters, standard routine examination stool
examination were within normal range for all thewgps.

Group A Group B Group C
HbA1c (%) 84+1.21 6.64 + 0.183@ 6.08 + 0.23%
Hb % 11.75+1.78*# 12.67 +1.75 13.44 + 1.38*

Majority of the anaemia is normocytic i.e 16 out2d in
diabetes group (66.6%) as compaered to microc2eeo]
and 1 megaloblastic (~4%).In control group majordfy
anaemia 5 out of 7 (71%) is in female and majoistyof
normocytic (57%) type.

100% 67 _
90%
80%
70%
60%
50% 1
40%
30%
20%
10%

Diabetics with
HbA1c>7%

diabetics with

HbA1c <7

control group

megaloblastic

Emicrocytic

W normocytic

Fasting and post prandial blood sugar was sigmfiga

higher in the diabetic group compared with the rarm

Discussion

In the present study there was significant prewadenf
unrecognized anaemia was found among diabetics as
compared to non diabetics, which was significaftigher
among uncontrolled diabetes than with controlled
hyperglycemia, even in the patients with normal aten
function Al-khoury et al demonstrated that for edcKD
stage, haemoglobin is 1g/dl lower in patients vdtabetes
than in non-diabetic population. There was statdity
significant negative correlation between blood suigael
and haemoglobin as well as significant correlati@tween
haemoglobin and HbAlc as shown by the present stsly
compared to the study done by Merlin C Thomas easl
Unrecognised anaemia in patients with Diabetes0d32he
study showed weak association of haemoglobin with1t
(~2% Hb variance),when confounding factors like ACE
inhibitor, any degree of retinopathy were adjudmdGFR
showed weak correlation as opposed to the present
study.9The present study does not show any diféeren
between incidence of anaemia with diabetes in nzae
compared to female, a similar study by Noorul Amegrel

for the prevalence of anaemia in uncontrolled dieb&ype

Il incidence of diabetes was found to be higher%pn
females as compared to males.The majority of treeimmn
showed normocytic normochromic blood picture as

controls. Among the diabetics FBS and PPBS was compared to microcytic hypochromic or megaloblasiica
significantly higher in the poor glycemic contralogp than
the good glycemic control group.

study done by Alap L Christy et al for influence lwbn
Deficiency Anaemia on Haemoglobin Alc Levels in
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Diabetic individuals with controlled Plasma Glucdszvels, 1. Loghmani E. Diabetes Mellitis: Type 1 And Type 0B [cited 2014

it was found that elevated HbAlc (6.8 + 1.4%) ionir Sep 15];

. T . Ambady Ramachandran, Ananth Samith Shetty, Arun ditlaa,
deficient individuals as compared to controls, tinafer Chamukuttan, Snehalatha. Type Il Diabetes in In@iaallenges and

microcytic anaemia being more common. possible solutions. In: Muruganathan A, editor. Mad Update.
Volume 23; New delhi: M/s Jaypee Brothers MedicablBhers (P)
Conclusion Ltd; 2013

3. Wild S, Sicree R, Roglic G, King H, Green A. Glolmkvalence of
o o diabetes estimates for the year 2000 and projexcfmm2030. Diabetes
To conclude anaemia is not a very uncommon finding Care 2004 May; 27(5):1047-53

Type |l Diabetes Mellitus patients when comparethvihe ;1- :NtHO atnnuetl 5’-6‘? ITO';” gerict{dicals 203%1%21-25
: H H : H : . nternational diabetic reaeration repor
gengral populatlon: Anaemia in patl.ems with . diabet 6. American Diabetes Education. Diagnosis and clasgifin of diabetes
mellitus might contribute to pathogenesis and pgsgjon of mellitus. Diabetes care37; 2014 Jan; suppl:s5-10
cardiovascular disease and aggravate diabetic opatty 7. Powers AC. Diabetes Mellitus. In: Fauci AS, Brautive, Kasper
and retinopathy. However, an emphasis on regulaesing DL, Hauser SL, Longo DL, Jameson JL et al. editéiasrison’s
for anaemia, alongside that for other diabetesedla gzgg'p'ezigg'”tema' Medicine. 19th ed. USA: Mea@ Hill: 2015: p:
complications, might help to delay the progressioh 8.  Adetunji, FWACP, A Olujohungbe, MRCP J.Ronand Plevee and
vascular complication in these patients Further dgoo characteristic of anaemia in Diabetes PracticabBties, International
glycemic control in diabetes mellitus is associateith a Journal, Apr: 2008; 25. 1. _ .
better haemoglobin levels and a lesser incidenanaémia. 9 Merlin C Thomas, Richard J. Maclsaac, Con Tsalamandavid
. . . . . X Power, George Jerums. Unrecognized anaemia in np@tie/ith
Hence in diabetic patients, it would be desirablevaluate Diabetes. Diabetes Care. April 2003; 4: 1164 — 1169
the haemoglobin levels often, even when the renal 10. Katherine J. Craig, John D. Williams, Stephen GRiHilary Smith,
parameters are within the normal limits for a bretueality of David R.Owens, Debbe Worthing et al. anaemia arabées in the
life Absence of Nephropathy. Diabetes Care. May 200&)28118-1123
’ 11. Dhruv K Singh,Peter Winocour and Ken FarringtonytBiropoietin
stress and anaemia in Diabetes Mellitus: NaturevieRe of
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