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Abstract- Background: Kidney diseases is ranked – 3rd
amongst life threatening disease in India, after cancer and heart
disease. About 200,000 persons go into terminal kidney failure
every year. Erythropoietin is the primary regulator of red blood
cell formation in the bone marrow, which are mostly produced
by the renal epithelial cells. This study was carried out to observe
the hematological changes like RBC count, Hb concentration,
hematocrit, platelet count and TLC in patients suffering from
chronic renal failure.
Materials and Methods: 50 Chronic renal failure patients blood
samples were compared with 50 age and sex matched controls
with inclusion criteria of age between 30 to 75 years, serum
creatinine > 1.5 mg/dl, and exclusion criteria of serum creatinine
< 1.5 mg/dl and patients suffering from muscular atrophy.
Haematological parameters were estimated by using Beckman
coulter automatic analyzer, and the serum creatinine was
estimated by fully automated random access chemistry analyzer.
Results: Data were analyzed statistically by T – test and
Pearson’s correlation coefficient test. In chronic renal failure
patients, RBC count HB concentration, hematocrit and platelet
count where significantly (P<0.05) reduced, whereas TLC was
reduced but not statistically significant.
Conclusion: Chronic renal failure patients have lower
hematological indices, due to impaired production of
erythropoietin, and other factors like increase haemolysis,
suppression of bone marrow erythropoiesis, hematuria and
gastrointestinal blood loss. The concentration of serum creatinine
shows negative correlation with all the haematological
parameters. And the degree of changes depends on the severity
of renal failure.

Index Terms- Erythropoietin, hematocrit, platelet count and
creatinine.

I. INTRODUCTION

N

ormal renal function is very important for homeostasis, so
much so, that situations in which renal functions are
impaired can be life threatening. Diseases of the kidneys are
among the most important causes of death and disability in many
countries throughout the World. [1]
The National Kidney Foundation in India states that, kidney
diseases rank 3rd amongst life threatening disease, after cancer
and heart disease. About 200,000 persons go in to terminal
kidney failure every year. Million more suffer from lesser forms
of kidney diseases. [2]

In United States 35,000 deaths are attributed yearly to renal
diseases. The rate of kidney disease mortality in the United
States has increased by 52% in the past 16 years and continues to
be higher in blacks than whites.[3] Morbidity however is by no
means insignificant. Millions of persons are affected annually by
non fatal kidney diseases, most notably infections of the kidney
or lower urinary tract, kidney stones and urinary obstruction.
Twenty percent of all women suffer from infection of the urinary
tract of kidney at sometime in their lives and at least 1% of the
U.S. population develops renal stones. [4]
Chronic Renal Failure (CRF)
Chronic renal failure is a syndrome characterized by
progressive and irreversible deterioration of renal function due to
slow destruction of renal parenchyma, eventually terminating in
death when sufficient numbers of nephrons have been damaged.
Acidosis is the major problem in CRF with development of
biochemical azotemia and clinical uraemia syndrome. [4]
Renal diseases are associated with a variety of haemopoietic
changes. Anemia parallels the degree of renal impairment and its
most important cause is failure of renal erythropoietin secretion.
Other factors include chronic blood loss, hemolysis and bone
marrow suppression by retained uremic factors. [5]
The aim of the present study is to find out the hematological
changes in chronic renal failure patients.

II. MATERIALS AND METHODS
Effects of Chronic renal failure on Hematological
parameters is a cross -sectional study, in which hematological
tests were conducted in 50 Chronic renal failure patients and
compared with 50 age and sex matched controls. The subjects
were selected under the age between 30to 75 years and serum
creatinine >1.5 mg/dl, and exclusion criteria of serum creatinine
< 1.5 mg/dl and patients suffering from muscular atrophy.
Hematological parameters like Red Blood Cell count
(RBC), Haemoglobin concentration (Hb %), Packed cell volume
(PCV), Platelet count and Total Leucocyte count (TLC) were
estimated by using Beckman coulter automatic analyzer, and the
serum creatinine was estimated by fully automated random
access chemistry analyzer (Humastar 300).

III.

RESULTS

The RBC count, Hemoglobin concentration, Hematocrit &
Platelet count is decreased in chronic renal failure patients, which
is statistically significant (P= 0.0001). Total leukocyte count is
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decreased in chronic renal failure patients, which is not
statistically significant(P= 0.380). The serum creatinine level is
increased in chronic renal failure patients, which is statistically
significant(P= 0.0001). Serum creatinine shows negative
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correlation with all the hematological parameters. Serum
creatinine is increased and is statistically significant.

Table-1
Name of the
group

RBC
(million/mm3)

Hb gm%

PCV %

Platelet
(Lakhs/mm3)

TLC
(Thousands
/mm3)

Creatinine
(mg/dl)

Control
group(n=50)

4.83±0.36

13.49±0.88

40.92±2.41

2.88±0.55

8376±1507

0.95±0.22

Study
group(n=50)

3.06±0.65

8.83±1.78

27.13±4.41

1.59±0.57

8054±2156

4.76±2.29

P- Value

0.0001

0.0001

0.0001

0.0001

0.38

0.0001

IV. DISCUSSION
The hematological parameters in 50 chronic renal failure
patients compared with 50 age and sex matched controls. In our
study, it has been observed that the RBC count is decreased
(Table-1) in chronic renal failures.
(P<0.0001, highly
significant). Primary cause of decrease RBC count in chronic
renal failure is impaired erythropoietin production and other
factors which suppress marrow erythropoiesis and shortened red
cell survival. Erythropoietin is the hormone which is the major
humoral regulator of red cell production and helps to maintain
the viability of RBC by retarding the cleavage of DNA that
occurs normally in CFU-Es. In the absence of EPO, DNA
cleavage is rapid and leads to cell death.
RBC survival is decreased in uremic patient’s in proportion
to the blood urea nitrogen concentration and, it improves
significantly after intensive hemodialysis. Uremic plasma
increases the expression of phosphatidylserine on the outer cell
surface in red blood cells. This enhances the recognition of
damaged red blood cells by macrophage, leading to their
subsequent destruction and decreased survival. [6]
The hemolytic factor implicated in decreased red blood cells
survival is presumed to be a toxic substance normally excreted or
metabolized by the kidneys, one such substance is guanidine and
its derivatives which appear to be a subset of the many retained
metabolites, adversely affect erythrocyte survival. [7]
The hemoglobin concentration and hematocrit are decreased
(Table-1) in chronic renal failure patients. (P < 0.0001, highly
significant.The hemoglobin concentration and hematocrit
generally provide an accurate reflection of the extent to which

the circulating red cell mass is reduced. In chronic renal disease
because of impaired erythropoietin secretion, increased
destruction of red blood cells, leads to a fall in red blood cell
count, which reduces the hemoglobin concentration and
hematocrit. A decrease in hematocrit is apparent even among
patients with mild to moderate renal insufficiency. [8]
An inverse relationship between serum or plasma
erythropoietin levels with hemoglobin (Hb) concentration and
hematocrit (PCV) normally exist. As the hemoglobin and
hematocrit decreases the erythropoietin level rises. The known
negative correlation between serum erythropoietin and Hb and
PCV was not apparent in our study, probably because of loss of
renal mass leading to decreased erythropoietin in spite of
anemia’s.
It has been observed that the platelet count is decreased
(Table-1)
in chronic renal failure patients.
(P<
0.0001,significant). Erythropoietin potentites the effect of
megakaryocyte colony stimulating factors, acetlyhydroase (PAFAH) and paraoxonase (PON1). In chronic renal disease, impaired
erythropoietin secretion leads to a decrease in platelet count(55).
The detection of receptors for erythropoietin in megakaryocytes
is understandable, because erythropoietin levels can affect
platelet level and because of extensive homology between
erythropoietin and thrombopoietin, erythropoietin act as the
major humoral regulator of platelet mass.
In patients with chronic renal disease treated with
erythropoietin, a minor increase in platelet count, averaging
approximately 30,000 per microliter has been noted. The
decrease in platelet count in patients with chronic renal disease
leads to prolonged bleeding time and altered haemostasis. [9]
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It has been observed that the total leukocyte count (TLC) is
reduced than the control, (Table-1) which is not statistically
significant. (P = 0.38). The precise mechanism by which
chronic renal disease leads to a slight decrease in total leukocyte
count is not clear. The possible hypothesis is as follows.
In chronic renal failure patients undergoing dialysis, in the
dialyser, exposure of blood to artificial membranes may result in
complement activation in vivo. The complement is typically C3a
or C5a, produced by the classic complement activation pathway.
Complement activation induces neutrophil aggregation and
adherence to endothelial surface with resultant fall in total
leukocyte count. In patients undergoing hemodialysis the
incidence of this affect may be as high as 20%.[10]
The serum creatinine level is increased in chronic renal
failure patients. (P < 0.0001, highly significant). (Table-1)
chronic renal disease, creatinine clearance is affected which
results in increased serum creatinine. Estimation of serum
creatinine is used as a diagnostic test to assess kidney function.
Creatinine level more than 1.5 mg/dl indicates impairment of
renal function. Serum creatinine shows negative correlation with
all the haematological values. [11]

V. CONCLUSION
From the present study it can be concluded that Patients with
chronic renal failure show abnormal haematological parameters.
It has been proposed that in chronic renal failure, impaired
production of erythropoietin is the main reason for the decrease
in red blood cell count, hemoglobin concentration, hematocrit,
platelet count and total leucocyte count. Other associated factors
like increase haemolysis, suppression of bone marrow
erythropoiesis, hematuria and gastrointestinal blood loss may
play a role in decrease red blood cell count, haemoglobin% and
hematocrit.
The concentration of serum creatinine shows negative
correlation with all the haematological parameters. Chronic renal
failure patients have lower haematological indices and the degree
of changes depends on the severity of chronic renal failure.
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