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Abstract

Chronic kidney disease is a major cause of morbidity and mortality in developing countries. These
patients tend to have various hematological abnormalities especially anemia which needs prompt
treatment. A cross sectional observational study was conducted to study various hematological
abnormalities commonly found in chronic kidney disease patients who were undergoing hemodialysis
for a minimum period of three months. The principal finding in this study was prevalence of anemia in
all the patients studied. There was presence of significant number of abnormal cells in the peripheral
smear like Burr cells, Macroovalocytes and fragmented RBCs. However white blood cell count,
Platelet count, Bleeding time and Clotting time were within normal limits. With this study we could
conclude that anemia is a major comorbidity in hemodialysis patients, which require detailed evaluation
and management.
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1. Introduction

Chronic kidney disease (CKD) and End stage renal failure(ESRD) are major health problem
in the world, including India. The disease affects almost 10% of the general population and
affects 50% of the high risk population who suffer from non communicable diseases like
hypertension and diabetes mellitus [, It is estimated that the number of patients undergoing
hemodialysis increases by 10-20% each year 21,

KDIGO (Kidney disease improving global outcome) 2012 guidelines define CKD as
abnormalities of kidney structure or function, present for 3 months, with implications for
health. CKD is classified on the basis of cause, GFR category, and albuminuria category
(CGA). On the basis of GFR, CKD have been categorized into total of 5 stages [*I.

KDIGO guidelines define anemia in CKD as Hb concentration is 013.0 g/dl (or 130 g/l) in
males and 012.0 g/dl (or 120 g/l) in females Bl The major cause of anemia is decreased
production of erythropoietin by the damaged peritubular cells of kidney 1.

CKD patients are also prone to bleeding because of dysfunctional platelets and also defects
in platelet aggregation 1. Uremic patients may also have decrease in white blood cell count.
Albumin globulin ratio is said to have significant association in prediction of development of
CKD and also has prognostic significance 1. This study was conducted to know various
haematological abnormalities observed in CKD patients undergoing hemodialysis.

2. Materials and Methods

The study was conducted in the hemodialysis unit in district hospital, in a rural district of
Karnataka. Study was designed on cross-sectional basis. A total of 70 cases of age >18 years
were studied. All of the patients were undergoing hemodialysis at least 3 months prior to the
commencement of study. Any acute illness and chronic hematological health condition were
excluded in the study patients.

The CBC of each patient was done on a 5-part Neon Kohden Hematology analyzer.
Peripheral blood smears were made and stained with Leishman stain, and examined for RBC,
WBC and platelet morphology.

The bleeding time of each patient was recorded by giving a 5mm deep puncture on the
fingertip and pressure applied on a blotting paper.
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The time taken for bleeding to stop was taken as bleeding
time. At the same time blood is aspirated into a thin
capillary tube followed by intermittent tilting of tube.
Clotting time was estimated as the time taken for the blood
to stop flowing.

3. Results

3.1 Age and sex

The total number of patients included in study was 70.
Patients included in the age group between 22-85 years.
Mean age of study population was 52.68+/- 15.08 years.
2.85% of the study patients were male and 27.15% were
female.

3.2 Dialysis details and comorbidities

The average duration of patients undergoing hemodialysis is
17.5 months. Blood urea levels of patients were in the range
of 37-219mg/dl with mean value of 113.35+/- 35.26 mg/dl.
Serum creatinine ranged from 20.8-4.2 mg/dl with mean of
9.32+/- 3.12 mg/dl. 82.85% of study population had
Hypertension and 60% patients had Diabetes mellitus.
52.85% patients had diabetic nephropathy, 25.7% patients
had chronic glomerulonephritis, 15.7% had interstitial
nephritis and about 5% patients had other causes like
obstructive uropathy or nonpiable kidney (Figure 1).
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Fig 1: Pie chart showing frequency of CKD causes

3.3 Anemia

Anemia as defined by WHO criteria ' was present in 100%
of study population. Mean hemoglobin percentage in study
population was 8.46+/-1.70 gm%. For tabulation
hemoglobin of less than 7gm % was considered severe, 7-11
gm % was considered moderate and more than 11gm % as
mild anemia. 30% patients had mild anemia, 34.29% had
moderate anemia and 35.71% patients had severe anemia.
With the increase in duration of dialysis there was an
increase in severity of anemia (Table 1).

Table 1: Duration of dialysis X Severity of anemia

Duration of hemodialysis X 3-12 months | 13-24 months | >25 months | Total
Hb No % No % No % |No| %
<7gm% 2 124 18 375 5 83.3 [25]35.71
7.1-11 gm% 3 18.8 20 41.7 1 16.7 |24(34.29
>11 gm% 11 68.8 10 20.8 0 0 ]21]30.0
Total 16 100 48 100 6 100 |70] 100

3.4 Peripheral smear

Peripheral smear examination done in all patients showed
Normocytic normochromic RBCs in 68.57% of patients,
18.57% had dimorphic cells. Microcytic hypochromic cells
were found in 11.43% patients while 1.43% patients had

macrocytes (Table 2). Smear examination also showed
presence of few abnormal cells like Burr cells in 14.28%,
Macroovalocytes in 11.44% patients and Fragmented RBCs
in 5.71% patients (Table 3).

Table 2: Prevalence of various types of Anemia

. Females(19) Males(51) Total
Anemia based on morphology No % No % No %
Normocytic normochromic 12 63.16 36 70.59 48 68.57
Microcytic hypochromic 3 15.79 5 9.81 8 11.43
Macrocytic 0 0 1 1.96 1 1.43
Dimorphic 4 21.05 9 17.64 13 18.57
Total 19 100 51 100 70 100

Table 3: Prevalence of various types of abnormal cells as seen in peripheral smear

Females(19) Males(51) Total
Abnormal RBC NO % No % No %
Normocytic normochromic 12 17.14 36 51.43 48 68.57
Fragmented RBC 2 10.53 2 3.92 4 5.71
Burr cells 2 10.53 8 15.69 10 14.28
Macroovalocytes 3 15.78 5 9.8 8 11.44
Total 19 100 51 100 70 100

3.5WBC

The mean WBC count was 6132+/- 2126.5 cells/Cumm.
14.3% patients had leukopenia and 4.28% patients had
leucocytosis. Neutrophils were predominant in patients who
had leucocytosis.

3.6 Platelets with bleeding and clotting time

The mean platelet count in study population was 2.47+/-0.94
lakh/cumm. Mean bleeding time was 4.27+/- 1.32 minutes
and mean clotting time was 8.85+/-1.17 minutes. Only
1.42% of study population had prolonged bleeding time.
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4. Discussion

Mean age of patients included in this study is 52.68+/- 15.08
years. This was similar to those studies like Chinwuba et al.
8 and MN Islam et al. !, Our study had majority of male
patients that is 72.85%, as also in studies like Chinwuba et
al. B MN Islam et al. ®! Arun S et al. ' and Bhattacharjee
K et al. ®, In the study group included 82.85% patients
were hypertensive. Similarly a study by Chakravarthi et al.
(221 had 95.6% hypertensive patients and similar results in
studies by Bhatta S et al. %1, and George SV et al. 4,
Diabetic nephropathy constituted major etiology of CKD
(52.85%) in our study which is similar to the study by
Chakravarthi et al. 4, However study by Chinwuba et al. !
showed prevalence of diabetes in only 15.1% of study
population. Study by Chinwuba et al. ! also had 37% of
study patients with chronic glomerulonephritis which is
similar to our study which had 25.7% of chronic
glomerulonephritis cases.

Anemia in CKD is predominantly because of reduced
production of erythropoietin by damaged peritubular cell
which is mainly normocytic normochromic type. With
progression of disease because of reduced dietary intake and
repeated dialysis patients might develop other nutritional
deficiencies. This leads to microcytic hypochromic,
macrocytic and dimorphic anemia. The mean hemoglobin
level in our study was 8.46+/-1.70 gm %. In a study by
Chakravarthi et al. 2 mean hemoglobin level was 7.39
gm% as in studies by Bhattacharjee K et al. [!4l, Bhatta S et
al. %1 Barde R et al. P and Hakim et al. [*8l, Our study had
68.57% patients having normochromic normochromic
anemia which is similar to ones in studies by
Mudiyammanavara NR, et al. 1 and George SV et al. 4],
But a study by Talwar et al. 81 showed more prevalence of
microcytic hypochromic cells of about 60% compared to our
study which had 11.43% prevalence of microcytic
hypochromic anemia. CKD patients will have some
abnormal cells on peripheral smear examination. Patients
with severe uraemia will have Burr cells 19, Fragmented
RBCs are common with hemolysis, which could be because
of decreased enzyme activity in RBC membrane, reduced
RBC survival and also toxins used in the dialysate like
copper, nitrates and formaldehyde 1 2% Qur study showed
around 10% of Burr cells and 10% fragmented RBCs similar
to study by A Chakravarthi et al. [*2,

Mean WBC count was 6160+/- 2152.42/cumm which was
within normal range. Results of this were similar to studies
conducted by Chakravarthi et al. [*3, CKD patients tend to
have higher incidence of infection compared to general
population. Our study showed presence of neutrophilic
leucocytosis in 11.42% patients. A similar observation was
also seen in studies conducted by George SV et al. [*4 and
Rathod SG 2, CKD patients are prone to bleeding because
of paltelet abnormalities and functional defect. Mean
platelet count was within normal limits in our study.
However study done by Gafter U et al. 22 and Dorgalaleh et
al. 3 had significantly reduced platelet count and few other
studies have also shown platelet dysfunction in ESRD
patients 24 251 The mean bleeding and clotting time in our
study population were normal, similar to study by
Chakravarthi et al. 2, However study by Butt M et al ()
found increased bleeding time in 33% of patients on
hemodialysis.

5. Conclusion

In this study 100% of CKD patients undergoing
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hemodialysis had anemia. Anemia seen in study population
was predominantly normocytic normochromic type.
Peripheral smear examination showing abnormal cells like
fragmented RBCs suggest hemolysis as contributory factor
for anemia other than EPO deficiency. The higher incidence
of secondary infections is suggested by neutrophilic
leucocytosis. Platelet count was within normal limits also
bleeding time and clotting time. However these parameters
were abnormal in other studies conducted. It can be
concluded that it is necessary to monitor the haematological
parameters in dialysis patients to initiate early treatment and
to improve the outcome.
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