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Abstract : Anaemia, a frequently encountered clinical entity, is commonly
overlooked and considered secondary to underlying illness but it alters the
length and quality of life. A number of epidemiologic studies have shown
a correlation between  white blood cell (WBC) counts and ischaemic events.
E leva ted  l eucocy tes  i s  cons ide red  a  r i sk  f ac to r  fo r  ca rd iovascu la r  and
ischaemic diseases. Since anaemia is associated with hypoxia and ischaemia,
it may be possible that it may affect white blood cells (WBCs). The present
study is planned to estimate total and differential (TLC and DLC) leucocyte
counts,  neutrophil  to lymphocyte rat io (N/L rat io)  and platelet  counts  in
anaemia. Reticulocyte counts (P<0.001) and erythrocyte sedimentation rate
(P<0.001)  were  h igher  in  anaemic  vs  cont ro ls .  TLC was  ins igni f icant ly
higher.  On differential  count neutrophils  (%) (P<0.01) and basophils  (%)
(P<0.001) were higher ,  eosinophils  and monocytes were less  (P< 0.001),
wi thou t  any  a l t e ra t ions  in  lymphocy te  coun t s  in  anaemic  sub jec t s .
Poikilocytosis and anisocytosis of RBC is also present in patients of anaemia.
Increased N/L ratio (P<0.001) and decreased platelet counts (P<0.05) was
observed in cases of anaemia compared to controls. Leucocytes are altered
in cases of  anaemia.
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INTRODUCTION

White blood cell (WBC) count is regarded
to be an independent risk factor for coronary
hear t  d i sease  (CHD) ,  s t roke ,  vascu la r
diseases ,  and total  morbidi ty  and mortal i ty
(1, 2). WBC count has prognostic importance
for both short term and long term survival.
It is a well established fact that many factors
a re  assoc ia ted  wi th  CHD and  the i r
measurement  may a l low es t imat ion  of

risk of ischaemic events (3).  One such risk
factor may be the role played by WBC (4),
particularly the neutrophils (2) assessed most
simply by WBC count in peripheral blood (3).
Recen t ly  neu t rophi l  to  lymphocyte  ra t io
(NLR) has emerged as a useful inflammatory
index in critically ill patients and ischaemic
heart diseases (IHDs) (5).

Anaemia  i s  mos t  common nut r i t iona l
d i sorder  (6 ) .  Def ic iency  of  i ron ,  z inc ,
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was also determined. Reticulocyte count was
done by vital staining. ESR was determined
by Westergren’s method. Statistical analysis
was  done  by  us ing  unpa i red  s tuden t ’ s
tes t .  The  P  va lue  < 0 .05  was  cons idered
signif icant .

RESULTS

Hb concentration in patients of anaemia
was 4.59±1.88 gm % compare to 13.62±1.10
gm % in  con t ro l  sub jec t s  which  i s
s ta t i s t ica l ly  s igni f icant .  Ret iculocyte  count
(P<0.01) and ESR (P<0.001) were higher in
anaemics  vs  con t ro l s  (Table  I ) .  TLC was
insignif icantly more in anaemic pat ients  vs
hea l thy  sub jec t s .  On  d i f fe ren t ia l  count  o f
leucocytes (DLC %), there was increment in
neutrophils (P<0.01) and basophils (P<0.001),
decrement  in  monocytes  and  eos inophi l s
(P<0.001), without alteration in lymphocytes
a long  wi th  poik i locytos i s  and  an isocytos i s
of  RBC in  cases  o f  anaemia  compare  to
cont ro l s .  P la te le t s  count  was  decreased  in
anaemic  group  (P<0.05) .  N/L ra t io  was
signif icant ly  higher  in  anaemia vs  controls
(Table II).

selenium, copper, folic acid and vitamins are
documented to impair immune responses and
bac te r ic ida l  ac t iv i ty  o f  macrophages ,
monocytes  and neutrophi ls  (7) .  Anaemia is
associated with hypoxia and ischaemia and
increased  morb id i ty  and  mor ta l i ty .  I t  may
be poss ib le  tha t  i schaemia  associa ted  wi th
anaemia may al ter  the  leucocyte  count .  So
the  cur ren t  s tudy  was  p lanned  to  es t imate
total  and differential  leucocyte count  (TLC
and DLC), neutrophil to lymphocyte ratio (N/
L ra t io) ,  p la te le t  count ,  re t iculocyte  count
and erythrocyte sedimentation rate (ESR) in
cases of  anaemia.

MATERIALS AND METHODS

Presen t  s tudy  was  ca r r ied  ou t  in  20
patients of nutritional anaemia [haemoglobin
(Hb)  leve l  was  less  than  6  gm % wi th  a t
least  of  3 months duration] by using WHO
definition (where Hb level < 13 gm/dl for men
and < 12 gm/dl in women) in the age group
of 20–40 years without clinical evidence of
card iac  decompensa t ion .  Pa t ien t s  were
compared  wi th  20  young hea l thy  subjec ts .
Deta i led  h i s to ry  was  taken  and  c l in ica l
examina t ion  was  done  wi th  par t i cu la r
emphasis  on examinat ion of  cardiovascular
sys tem to  exc lude  presence  of  congeni ta l ,
valvular  or  organic  hear t  d isease .  Subjects
were  a l so  exc luded  suf fe r ing  f rom
inf lammatory  d i seases ,  d iabe tes  mel l i tus ,
resp i ra to ry  d i seases ,  obes i ty ,  us ing
corticosteroids and with history of smoking.

TLC was done as described by Dacie and
Lewis (8) .  The different ial  leucocyte count
was carr ied out  by s taining the blood f i lm
wi th  Le ishman’s  s ta in  and  washed  wi th
buffered distilled water of pH 6.8.  Platelets
were estimated by indirect method. N/L ratio

TABLE I : Compar i son  o f  bas ic  pa ramete r s
in  anaemia  and  con t ro l .

Parameter A n ae mi a Control

Age (years) 26.5± 4.2 22.6± 3.6
Sex – male 5 11
female 15 9
Body weight (kg) 58.1± 2.7 66.8± 2.9*
Haemoglobin 4.59± 1.88 13.62± 1.10***
concentrat ion
(gm %)
Reticulocyte count (%) 2.8± 0.95 1.26± 1.21***
ESR mm/1st hour reading 66.66± 28.67 4.6± 1.41***
Platelet count (lakhs/cu 1.57± 0.91 3.28± 1.46*
mm of blood)

Data presented are Mean±SD. *P<0.05; ***P<0.001.
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Neutrophil count is found to be significantly
higher (P<0.01) in present study in anaemic
pa t ien t s .  I t  i s  r epor ted  tha t  neu t ropen ia
rarely suffers myocardial infarction (MI) (3).
Along with neutrophil, basophil count is also
found to be more in anaemia. Role of basophil
is  not  descr ibed in  l i terature;  their  role  in
producing vascular  events  i s  unknown.  On
the other  hand,  monocytes,  eosinophils  and
pla te le t  count  a re  found  to  be  reduced
significantly, in current study, in patients of
anaemia. Exact reason of decreased count of
these cells is  not reported yet in ischaemic
condit ions.  Increased adhesiveness  of  these
cells, i.e., monocytes, platelets, provoked by
var ie ty  of  s t imul i  (3)  may af fec t  count  of
ce l l s .  S imi la r ly ,  decrease  in  bo th  T
lymphocyte  number  and  T  lymphocyte
blas togenes is  and  mi togenes is  i s  descr ibed
in iron deficiency anaemia (7). While others
have  found  a  normal  T  lymphocyte
pro l i fe ra t ion  response  to  mi togens  (10) .
Lymphocyte  count  i s  comparab le  in  bo th
groups in this  s tudy.

Recen t ly  neu t rophi l / lymphocyte  ra t io
(NLR)  has  been  descr ibed  as  s ign i f ican t
inflammatory index in IHD, MI (5) and even
in different types of cancers i .e. ,  colorectal
(11). In multivariable models, after adjusting
the  chronic  obs t ruct ive  pulmonary  d isease ,
l e f t  ven t r icu la r  e jec t ion  f rac t ion ,  se rum
creat inine levels ,  long NLR, in addit ion to
being  an independent predictor and marker
of  mor ta l i ty ,  ou t  per forms  the  prognos t ic
information provided by elevated WBC count.
In this way it is even superior to WBC count,
as it also explains the diffential role played
by neutrophils and lymphocytes in different
conditions (5). In current study N/L ratio is
s ign i f ican t ly  (P<0.001)  more  in  anaemic
pat ients  compare to  control  subjects .

DISCUSSION

Anaemia  i s  sa id  to  be  involved  in
pathogenesis  of  heart  fa i lure  (HF),  chronic
angina  and  acu te  coronary  syndrome (9) .
Moreover anaemia is associated with hypoxia
and  i schaemia  which  may a l te r  the
leucocytes, thus directly or indirectly affects
the  under ly ing  condi t ions .  There  i s
ins ign i f ican t  inc rement  in  l eucocyte  count
in  anaemia  in  p resen t  s tudy .  Al though
insignif icantly higher than basal  level ,  this
elevated leucocyte count (even within normal
range) is associated with cardiovascular risk
(3). Hypoxia induced by anaemia is a kind of
s t ress ,  which  increases  vascu la r  reac t iv i ty
to  ca techolamine  th rough  g lucocor t i co ids ,
thus  he lps  in  ra i s ing  the  l eucocyte  count .
So  h igh  WBC count  might  be  seen  as
mani fes ta t ion  of  a  “hemato log ica l  s t ress
syndrome” (3). Leucocyte count 7.3 x 10 9/L
was at higher risk and seven fold more likely
to  deve lop  CHD (3) .  Ac t iva ted  leucocytes
par t icular ly  neut rophi ls  re lease  subs tances ,
i . e . ,  neu t ra l  p ro tease ,  cy to tox ic  mate r ia l ,
hydrolytic enzymes (2–5) that could lead to
vascu la r  and  i schaemic  in jur ies  (3 ,  5 ) .

TABLE I I : Compar i son  o f  l eucocy te  coun t
in  anaemia  and  con t ro l .

Parameter A n a e m i a Control

T L C 7612.5± 3705.04 6930± 1516.2
(cu mm of blood)
DLC (%)
N e u t r o p h i l s 63.42± 9.37 55.73± 5.27**
Lymphocy te s 33.2± 10.26 31.18± 3.27
Eosinophi ls 2 .64± 1.63 5.31± 3.80***
Basoph i l s 3 .0± 1 .0 1.86± 0.8***
Monocy te s 2.35± 1.83 7 .1± 3.28***
N L R 1.91± 0.07 1.78± 0.03***

Data presented are Mean±SD; TLC: Total leucocyte
count ;  DLC :  Dif ferent ia l  leucocyte  count ;  NLR :
Neutrophil/lymphocyte ratio; **P<0.01; ***P<0.001.
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Thus in  conclusion,  increased workload
(hyperk ine t ic  c i rcu la t ion)  and  i schaemic
damage (hypoxia) of myocardium (12) due to

anaemia may alter leucocytes and may play
impor tan t  ro le  in  pa thogenes i s  o f  HF and
CHD.
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