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INTRODUCTION 

Chronic kidney disease (CKD) is a global public health 

problem, with greater burden and very high cost of care 

especially in developing countries like India. The 

National Kidney Foundation in India states that, kidney 

diseases rank 3rd amongst the life-threatening diseases 

after cancer and heart disease. About 200,000 persons 

landed into terminal kidney failure every year and 

millions more suffer from lesser forms of kidney 

diseases.1 End-Stage Renal Disease (ESRD) is the final 

stage of CRF characterized by progressive, irreversible 

deterioration in renal function and body fails to maintain 

fluid and electrolyte balance resulting in uremia. ESRD is 

characterized by a decrease in GFR and evidence of less 

than 10% nephron function remaining.2 During 

hemodialysis (HD) essential kidney functions, such as the 

elimination of water and metabolic wastes as well as the 

correction of the electrolyte and acid/base state, are 

replaced by the artificial purification system. Elements 

such as Na+, K+, Ca++, Mg+, Cl-, and H+ must be kept 

in a rather narrow physiological range, otherwise life-

threatening events may occur.3 Kidney diseases are 

associated with a change in various biochemical and 

hematological parameters. Anemia parallels the degree of 

renal impairment and the most important cause is failure 

of renal erythropoietin secretion. Other factors include 

chronic blood loss, hemolysis and bone marrow 
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ABSTRACT 

 

Background: Chronic kidney disease (CRD) is a global public health problem, where slowly progressive 

deterioration in kidney function lead to numerous hematological and biochemical dysfunction which further make the 

patients vulnerable to cardiovascular morbidity and mortality if appropriate measures is not taken for their control. 

The aim of present study was to find out the common hematological dysfunction that may occur in the patients of 

chronic renal failure (CRF) and in the process of dialysis and suggest appropriate measures for their management.  

Methods: Forty-two patient with CRF and on regular maintenance dialysis and 40 healthy adults were recruited into 

the study. Hemoglobin concentration, total red cell count, total white blood cell count and platelet count and ESR 

were assessed for the subjects and controls. Results were analyzed using SPSS 21.0 version. 

Results: showed that the RBC count, hemoglobin levels and platelets counts are significantly reduced in the patients 

of chronic renal failure and the process of hemodialysis further decreases the level of all the above mentioned 

hematological parameters whereas there is slight increase in total leucocyte count but significant increase in ESR was 

detected.  

Conclusions: Chronic renal failure is associated with different degrees of abnormality in hematological parameters 

that needs careful evaluation and management.  
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suppression by retained uremic factors.4-6 The most 

affected ones are erythrocyte indices. This is because 

majority of erythropoietin is synthesized in the juxta 

glomerular apparatus except 10% in liver and other 

organs. Apart from decreased erythropoietin, changes in 

red blood cells (RBCs) indices may be caused by vitamin 

B12, iron and folic acid deficiencies, which are 

consequences of dietary insufficiency or blood loss or by 

decreased erythrocytes’ life span.7,8 Other causes of 

anemia in CKD may include gastrointestinal bleeding; 

severe hyperparathyroidism and systemic inflammation.9 

Other affected hematological parameters in CKD include 

total leukocytes and its differential counts, platelet count, 

bleeding time and prothrombin time. White blood cells 

(WBCs) count, platelet count and bleeding time were 

within normal ranges in CKD subjects.10 Other findings 

reported include eosinophilia and prolonged bleeding 

time.11 Thrombocytopenia is regarded as a consequence 

of hemodialysis. However, its occurrence is rare in 

patients undergoing hemodialysis using biocompatible 

membranes.12 Platelet count tends to be decreased in both 

predialysis and hemodialysis patients.13 Moreover, renal 

impairment, anemia and other clinical complications in 

hemodialysis patients may be commonly related to 

increased cellular uptake and toxicity of aluminum. Trace 

elements play an important role in the structure of 

proteins, enzymes and complex carbohydrates to 

participate in biochemical reactions. It also involved in a 

number of metabolic activities, including nerve 

conduction, transport excretory processes and serving as 

cofactors for enzymes. The cells of the proximal renal 

tubule have an important role in the homeostasis of 

essential metals, and the kidney is a target site for metal 

toxicity.14 Biochemical and hematological profiles are 

commonly affected in CKD and this becomes more 

apparent as the disease progresses which further 

complicates the condition of the patient, making the 

patient more vulnerable for cardiovascular complications. 

Few literatures exist on hematological profiles of subjects 

with CKD in our environment. The objective of this study 

is to assess the hematological profile of our subjects with 

CKD and the effect of dialysis on these parameters.  

METHODS 

This is a cross sectional study on the patients of chronic 

kidney disease and on maintenance hemodialysis. The 

study was carried out in the HAHC hospital which is 

attached to Hamdard institute of medical sciences and 

research, Jamia Hamdard, New Delhi between January-

2017 to july-2017.  

The study population are the patients attending dialysis 

unit of HAHC hospital. The selection of patients was 

based on previous diagnosis with chronic kidney disease, 

based on KDIGO guidelines (CKD is defined as either 

kidney damage marked by albuminuria and GFR less 

than 60 mL/min per 1.73 m2 for ≤3 months).15 Source of 

data was patient’s dialysis unit records and personal 

interview with the patient and / or his relative with follow 

ups. A pre-tested structured questionnaire was used to 

elicit the information regarding the socio-demographic 

characteristic disease and drug history and lab 

investigations. 

Blood samples 

Blood samples were taken with anticoagulant for 

haematological investigations such as RBC, 

haemoglobin, TLC, DLC, ERS and Platelet etc.  

Inclusion criteria 

All the patients suffering from chronic kidney disease and 

ware > 15 years of age. 

Exclusion criteria 

• Patients suffering from any disease other than CKD 

that could affect their haematological parameters such 

as malignancy, inherited or acquired blood diseases, 

acute or chronic inflammation, connective tissues 

diseases, dehydration, or recent hemorrhagic episode 

were excluded from the study, 

• Pregnant and lactating women. 

RESULTS 

Out of total 42 patients undergoing hemodialysis and 

enrolled for the study, 40 were followed and completed 

the study (one patient died during the study period due 

cardiovascular complications and one left the study due 

to change of residence). Among the study population 30 

(75%) patients were male and 10 (25%) were female, the 

maximum number of patients were from the age group 

41-60 years (60%) followed by the patients of age group 

21-40 years (20%) (Table 1). 

Table 1: Age and gender distribution of hemodialysis 

patients. 

Age (year) Male Female Total no. 

< 20 00 02 02 

21 - 40 06 02 08 

41- 60 20 04 24 

>60 04 02 06 

Total 30 10 40 

Primary cause of ESRD leading to dialysis: The most 

common primary etiology for ESRD leading to dialysis 

was patient suffering from both diabetes and 

hypertension 35% followed by hypertension alone 25% 

and diabetes mellitus 20% (Table 2). 

Chronic comorbidity in dialysis patients: Among the 

presence of co-morbidity, hypertension with diabetes 

mellitus topped the list (40%) followed by hypertension 

(25%), diabetes mellitus (15%) and coronary artery 

disease (5%) (Table 3). 
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Table 2: Primary cause of ESRD leading to dialysis. 

Primary cause 
Number of 

patient 

% of 

patient 

Hypertension 10 25 

Diabetes mellitus 08 20 

Diabetes mellitus with 

hypertension 
14 35 

Drug intake 04 10 

Kidney stone 03 7.5 

Chronic glomerulonephritis 01 2.5 

Table 3: Chronic comorbidity in dialysis patients. 

Co-morbid conditions 
Number 

of patients 

% of 

patients 

Hypertension only 10 25 

Diabetes mellitus 06 15 

Hypertension with diabetes 

Mellitus 
16 40 

Cardiovascular disease 02 05 

Effect of chronic kidney disease on hematological 

parameters and its relationship with hemodialysis: data 

presented in Table 4 shows that the RBC count, 

hemoglobin levels and platelets counts are significantly 

reduced (p-value < 0.05) in the patients of chronic renal 

failure and the process of hemodialysis further decreases 

the level of all the above mentioned hematological 

parameters whereas there is slight increase in total 

leucocyte count in the patient of CRF but a significant 

leukocytosis is induced by the process of dialysis (Table 

4).  

Table 4: Hematological parameters in hemodialysis 

patients and its relationship with hemodialysis. 

Parameters 

(mean values) 

Control 

(mean 

value) 

Pre-

dialysis 

(mean 

value) 

Post-

dialysis 

(mean 

value) 

Hb (gm/%) 12.6 8.84 7.6 

RBC (million/mm3) 4.8 3.76 3.06 

TLC(thousand/mm3) 5.7 6.06 6.76 

Platelet count 

(lac/mm3) 
2.62 1.73 1.57 

ESR 14.8 52.5 42.16 

Another significant change noted was in the value of ESR 

which is significantly high (p-value <0.05) in the patients 

of chronic renal failure and dialysis also has significant 

role in decreasing ESR value in these patients.  

Effect of chronic kidney disease on differential leucocyte 

count and its relationship with hemodialysis: although 

there is some leukocytosis in the patients of chronic renal 

failure there is not much effect of CRF on DLC except 

that an increase in number monocyte was detected (Table 

5). 

 

Table 5: Differential leucocyte count in patients of CRF and its relationship with hemodialysis. 

Differential leucocyte count 

(mean value)  

Control (%) 

(mean value) 

Pre-dialysis (%) 

(mean value) 

Post-dialysis (%) 

(mean value) 

Neutrophil  62 64.22 67.5 

Lymphocytes  22 20.3 19.15 

Monocyte  04 10.45 9.8 

Eosinophil  2.5 0.8 0.8 

Basophil  0.1 0.47 0.22 

 

DISCUSSION 

It has been observed in our study that the Hb 

concentration and RBCs count are decreased in chronic 

renal failure patients when compared with control. This 

finding is in agreement with study obtained by other 

authors.16 The essential cause of decrease RBC counts 

and consequent decrease in the Hb concentration and 

packed cell volume in chronic renal failure is impaired 

erythropoietin production and other factors which 

suppress marrow erythropoiesis and shortened red cell 

survival. RBC survival is decreased in uremic patients in 

proportion to the blood urea nitrogen concentration, and 

it improves significantly after intensive hemodialysis. 

Uremic plasma increases the expression of phosphatidyl 

serine 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.17 Anemia is the most common, 

consistent and severe form of the various hematological 

abnormalities.18 Although anemia may be found at 

different CKD stages, a strong correlation exists between 

the incidence of anemia and the degree of CKD 

severity.19 In addition to anemia, patients with chronic 

renal failure are prone to develop infections and 

hemorrhagic diathesis.20 In the present study the platelet 

count was decreased among chronic renal failure patients. 

Erythropoietin potentiates the effect of megakaryocyte 

colony stimulating factors, acetlyhydroase (PAF-AH) and 

paraoxonase (PON1). In chronic renal disease, impaired 



Habib A et al. Int J Res Med Sci. 2017 Nov;5(11):4998-5003 

                                                        
 

International Journal of Research in Medical Sciences | November 2017 | Vol 5 | Issue 11    Page 5001 

erythropoietin secretion leads to a decrease in platelet 

count.21 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. 

Abnormal haemostasis in chronic renal failure is 

characterized by tendency to abnormal bleeding and 

bruising. Decreased factor III activity, abnormal platelet 

aggregation and adhesiveness and impaired prothrombin 

consumption contribute to the clotting defect in uremia.22 

Although hemostatic defects in uremia are often complex, 

it is probable that platelet dysfunction is the most 

consistent and clinically the most important feature.23 

Macrocytosis in chronic hemodialysis patients may be 

associated with increased mortality.24 CRF is associated 

with many kinds of metabolic changes caused by the 

kidney disease and also attributable to dialysis treatment. 

Phenomena such as accumulation or deficit of various 

substances and dysregulation of metabolic pathways 

combine in the pathogenesis of these changes.25 

 In the process of accumulation, decreased urinary 

excretion plays a crucial role and leads to retention of 

metabolites in the body (e.g., creatinine, urea, 

electrolytes, and water). The increased formation of 

metabolites through catabolic processes and alternative 

metabolic pathways also wields an influence. Regular 

dialysis treatment partly decreases this accumulation but 

cannot avert the overall deficit. This deficit of some 

important substances in CRF can be caused by deficient 

intake in diet, impaired intestinal absorption, or increased 

losses during dialysis sessions. Disturbed synthesis of 

some crucial metabolic regulators (e.g., erythropoietin, 

active vitamin D) in kidneys also plays an important role. 

All of the above-mentioned factors lead to many serious 

complications for CKD patients during the course of 

dialysis and dialysis. All accelerate development of 

atherosclerosis, malnutrition-inflammation complex 

syndrome (MICS), anemia, hyperparathyroidism, and 

other serious problems that markedly affect prognosis 

and the quality of life of patients with CKF.26,27  

It is well known that hematological parameters are 

reduced in CKD. The most affected ones are erythrocyte 

indices. This is because majority of erythropoietin is 

synthesized in the juxta glomerular apparatus except 10% 

in liver and other organs. Apart from decreased 

erythropoietin, changes in red blood cells (RBCs) indices 

may be caused by vitamin B12, iron and folic acid 

deficiencies, which are consequences of dietary 

insufficiency or blood loss or by decreased erythrocytes’ 

life span.28,29 Other causes of anemia in CKD may include 

gastrointestinal bleeding; severe hyperparathyroidism and 

systemic inflammation.30 

The use of recombinant human erythropoietin in 

hemodialyzed has replaced transfusions and led to major 

improvement of the survival rates of CKD-associated 

anemic patients.31 Other affected hematological 

parameters in CKD include total leukocytes and its 

differential counts. White blood cells (WBCs) count, in 

our study was slightly raised in CRF patients and also 

process of dialysis further increases WBC count this may 

be due to up regulation and presence of cytokines such as 

tumor necrosis factor –α (TNF-α) and interleukin-6 (IL-6) 

in blood contribute to chronic inflammation in the uremic 

state, the inflammatory response is characterized by an 

obvious presence of pro-inflammatory cytokines.32 This 

presence implies activation of the acute phase proteins 

such as C - reactive protein which may also be the cause 

of significantly raised ESR value found in our study and 

decreased level of these chronic inflammatory mediators 

during the process of hemodialysis also decreases the 

ESR value.33  

Thrombocytopenia is regarded as a consequence of 

hemodialysis. Platelet count tends to be decreased in both 

predialysis and hemodialysis patients.34 However, its 

occurrence is rare in patients undergoing hemodialysis 

using biocompatible membranes.35 Many studies found a 

statistically significant decrease in platelet count of CKD 

patients.36-38  

CONCLUSION 

Chronic renal failure is associated with different degrees 

of abnormality in hematological parameters that needs 

careful evaluation and management. 
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