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ABSTRACT

Background: Chronic kidney disease (CKD) is a significant health burden in developing countries like India, leading to high morbidity
and mortality rates. The study aimed to determine the incidence of anemia among patients with CKD and examine its potential
association with other predictive markers.

Methods: A cross-sectional observational research was undertaken within a tertiary hospital setting to examine the incidence of
hematological abnormalities and explore the association between anemia and its many manifestations in patients with stages 3-5 chronic
kidney disease (CKD). The markers for anemia encompassed measurements of hemoglobin percentage (Hb% ), mean corpuscular volume
(MCV), and examination of peripheral smears. The investigation also examined the correlation between stages of chronic kidney disease
(CKD) and red cell distribution width (RDW), thrombocytopenia, leucocyte count, and differential count.

Result: The study found that 96.8% of participants displayed symptoms of anemia, characterized by normocytic and normochromic
observations on peripheral measures. A significant number of patients (57.3% of them) had a higher total leucocyte count (TLC), but
there was no statistically significant link between a higher TLC and the worsening stages of CKD. The mean corpuscular volume (MCV)
and platelet levels exhibited a predominantly normal range, with relatively few observed fluctuations. However, there is a positive link
between the advancement of CKD and an increase in red cell distribution width (RDW).

Conclusion: The study highlights the changes in blood parameters observed in individuals with CKD, with particular attention given
to the high occurrence of anemia. The findings underscore the importance of comprehensive iron investigations and the timely
identification and intervention of anemia. Adopting a comprehensive strategy that includes reqular monitoring of blood parameters,
specifically focusing on anemia and iron levels, is crucial for effectively managing and enhancing the overall health of individuals with
CKD
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INTRODUCTION

Chronic kidney disease (CKD) is when the kidneys don't work or
look right, and the glomerular filtration rate (GFR) drops to less
than 60 ml/min/1.73 m2. This happens for at least three months,
no matter what disease is causing it. The condition characterized
by a decline in the normal functioning of the kidneys is commonly
known as renal insufficiency. The user's text is already academic
and does not require any rewriting.

The prevailing risk factors encompass diabetes mellitus,
hypertension, glomerulonephritis, polycystic kidney disease, and
interstitial fibrosis. According to recent prospective research
conducted on a cohort of over 300,000 individuals who
underwent screening for the Multiple Risk Factor Intervention
Trial (MRFIT), it was projected that around 3% of those
diagnosed with diabetes mellitus will experience the development

of Stage 5 chronic kidney disease (CKD) throughout the course
of their lifetime. Therefore, those diagnosed with diabetes
mellitus have a much higher relative risk, approximately 12 times
larger, of having stage 5 chronic kidney disease (CKD) compared
to those without diabetes.

Glomerular diseases are another vital category of riskfactors for
CKD.20ther conditions, such as IgA nephropathy, membranous
nephropathy, focal segmental glomerulosclerosis, lupus nephritis,
and others, are considered causes of CKD.3#

The National kidney foundation's kidney dialysis outcomes and
quality initiative (KDOQI) group classified CKD based on the
presence of structural or functional kidney damage for >three
months, with or without decreased GFR from average values of
~120 ml/min.5 CKD is further categorized by the level of kidney
function (as defined by GFR) into stages 1 to 5 as follows: stage
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1 with normal or high GFR (GFR >90ml/min), stage 2 mild
CKD (GFR=60-89 ml/min),stage 3A moderate CKD (GFR=45-
59 ml/min), stage 3B moderate CKD (GFR=30-44ml/min),stage
4severe CKD (GFR=15-29 ml/min), stage 5 end stage CKD
(GFR <15 ml/min).

Complications of CKD

Progressive CKD is associated with various consequences and
complications. These complications contribute to high morbidity
and mortality as well as poorquality of life (QOL). A number of
these complications (cardiovascular disease, hypertension,
anemia, bone disorder, volume overload, electric electrolytes, and
acid- base abnormalities) can be easily defined and quantified and
require a specific management approach, such as prescribing
erythropoietic stimulants to correct anemia. Anorexia, fatigue,
pruritus, nausea, and sexual dysfunction are examples of minor,
well-definedcomplications with less distinct pathogenesis.®

Anemia of Chronic Diseases in CKD

Anemia is a common complication of CKD. It has been linked to
many adverse clinical outcomes and has a significant impact on
the QOL of people with CKD. Patients on dialysis typically
required blood transfusions before the availability of recombinant
humanerythropoietin (rHUEPO, or epoetin), exposing them tothe
hazards of iron overload, viral hepatitis transmission, and

sensitization. The introduction of rHUEPO in the late 1980s
completely changed the scenario. Even though there is a solid
argument for treating anemia in CKDpatients, the best therapeutic
options are yet unknown. In addition to ESA therapy, iron
replacement is necessaryfor anemia treatment. Importantly, to
guarantee an appropriate count of red cell production, CKD
patients require target thresholds of iron parameters that differ
from those of healthy individuals. The expense of anemiatherapy
is substantial; it is thus necessary to assess the risks and benefits
rationally and carefully.®

The anemia caused by CKD is hypoproliferative. The circulating
reticulocyte count is low, and a bone marrow examination
usually reveals no increase in progenitor cells, as reported in
anemic patients without CKD. There is also a superimposed iron,
folate, or vitamin B12 shortage, but red blood cells (RBCs) are
usually normochromic and normocytic.*

The regulatory hormone erythropoietin, which stimulates the
release of RBCs from the bone marrow into the circulation, is the
most critical factor governing RBC synthesis in the bone marrow.
Although other variables may play a role, the fundamental cause
of CKD anemia isa relative deficiency of erythropoietin. Factors
involved in the anemia of CKD are represented in (Table 1).

Table 1: Factors involved in the anemia of CKD.
Factors
Most Important/Common Factors
Decreased Erythropoietin Synthesis
Relative Erythropoietin Deficiency
Important, common
Iron Deficiency (Absolute)
Iron Deficiency (Functional)
Chronic blood loss, including from phlebotomy
Infection/inflammation-““anemia of chronic disease”.
Less Critical, Less Common, Or of
UncertainSignificance
Vitamin B12 and folate deficiency
“Uremic toxins”
Reduced red blood cell life span
Increased red blood cell fragility
Carnitine deficiency
Aluminum toxicity
Severe hyperparathyroidism
ACEIs/ARBs

Anemia is defined by the world health organization as a
hemoglobin level of less than 13.0 g/dl in men and less than
12.0 g/dl in women. The same was adopted in our study. Apart
from this, hemoglobin of less than 8.0 g/dl was referred to as
severe anemia, as shown in the results section.

Chronic Kidney Disease (CKD) isone of the major health
problems worldwide. The morbidity and mortality related to

Chronic Kidney Disease is alwaysof great concern in developing
nation like India. It is estimated to affect 10% of the general
population and affects 50% of the high risk population which
comprises of elderly who already suffer from spectrum ofnon
communicable diseases like type-2 Diabetes Mellitus and
Hypertension (9,

© 2024 EPRAIJMR | httpy//eprajournals.com/ | Journal DOI URL: https//doi.org/10.36713/epra2013 141



https://doi.org/10.36713/epra2013

ey

ISSN (Online): 2455-3662

o, EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal

Volume: 10| Issue: 2| February 2024|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2024: 8.402 || ISI Value: 1.188

Haematological parameters have shown various changes
particularly red blood cell (RBC) indices, are most commonly
affected,®? giving rise to anemia.

MATERIALS AND METHODS

The objective of this study is to identify and analyse
haematological abnormalities, including anaemia,
thrombocytopenia, and leukocytosis, in patients undergoing
hemodialysis. Additionally, the study aims to explore the
correlation of these abnormalities with the respective stages of
chronic kidney disease (CKD) 130 cases are studied, and all the
patients taken in the study have had ESRD for at least the past 3
months and have been seeking hemodialysis at a tertiary care
hospital. All age groups are taken into account. Patients’
creatinine and urea levels are obtained. Through patients
creatinine and other details, eGFR is calculated and they are
categorized into CKD stages. Stagel with GFR
of>90ml/min/1.73m? and Stage 5 with GFR of<15
ml/min/1.73m?.

The CBC sample of the patient is run on a 6-part Sysmex XN-
1000 haematology analyzer. The haematological parameters that
are taken in our study are haemoglobin levels, total count,
differential count, platelet count, red cell distribution width
(RDW), and mean corpuscular volume (MCV). The peripheral
smear examination of the CBC samples was done on ON slides,
which are stained with Fields and Leishman stains and observed
under the microscope.

RESULTS

The results indicate that among the 130 cases undergoing
hemodialysis, the distribution based on the stage of Chronic
Kidney Disease (CKD) is as follows: 97 cases (74.4%) were
classified in stage 5, 28 cases (21.7%) in stage 4, and 5 cases
(3.9%) in stage 3.

Age and Sex

In terms of age, the cases examined spanned from 18 to 86 years.
The distribution of Chronic Kidney Disease (CKD) showed a
higher prevalence among males; out of the 130 cases, 94 (71.8%)
were males, while 36 (28.2%) were females. This suggests a
greater susceptibility to CKD among the male gender in the
studied population.

Anemia

Anemia emerges as the most prevalent complication of Chronic
Kidney Disease (CKD). In alignment with the KIDGO 2012
guidelines, the diagnosis of anemia in adults and children under
15 years with CKD is established when the Hemoglobin (Hb)
concentration falls below 13.0 g/dl (130 g/l) in males and 12.0
g/dl (120 g/l) in females.

In the current study, an overwhelming 96.8% of patients exhibited
anemia. The severity of anemia was assessed in relation to the
stages of CKD, with a categorization based on Hemoglobin
levels: 7 gm% was considered severe, 7-11 gm% was classified
as moderate, and levels exceeding 11 gm% were indicative of
mild anemia (refer to Table-2). This comprehensive evaluation
sheds light on the significant prevalence and varying degrees of
anemia among CKD patients in the study cohort.

Table-2 Distribution of Hemoglobin

Hb(gm%o) CKD Stage 3 CKD Stage 4 CKD Stage5
<7 2 (40%) 16 (57.14%) 61 (62.11%)
7-11 2 (40%) 11 (39.29%) 32 (33.68%)
>11/<13 0 0 1 (1.05%)
>13 1 (20%) 1 (3.57%) 3 (3.16%)

The study findings reveal a substantial prevalence of severe
anemia among CKD patients, particularly in Stage-5, where
62.1% of patients were identified with severe anemia. In Stage 4
CKD, 57.1% of patients exhibited severe anemia, while in Stage
3, a lower proportion of 3.16% was observed. These results
underscore the escalating severity of anemia with the progression
of CKD, emphasizing the need for targeted interventions,
especially in advanced stages of the disease.

Among Stage 4 patients, 3.57% exhibited Hemoglobin levels
exceeding 11 gm%. The mean Hemoglobin (Hb) value across all
CKD patients was 7.49. Notably, the mean Hb was highest in
Stage 3, suggesting a positive relationship between the degree of
anemia and the stage of Chronic Kidney Disease (CKD). The
probability value (p value) for the presence of anemia in CKD
patients was found to be <0.5%, indicating a statistically

significant positive correlation. These statistical insights
strengthen the understanding of the association between anemia
and the advancing stages of CKD in the study cohort.

The analysis of Stage 5 Chronic Kidney Disease (CKD) patients
revealed a statistically significant association with anemia,
particularly with Hemoglobin levels less than 9 gm% (p<0.05), as
indicated in Table-3. This finding emphasizes the clinical
significance of anemia in the advanced stage of CKD, underlining
the need for targeted interventions and vigilant management
strategies in this specific patient population.
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Table-3 —Mean and Standard of deviation of Hemoglobin

Stage Mean(Hb- Standard of
gm%o) Deviation
11 8.98 3.62
v 7.27 2.05
\Y 7.48 6.05

Peripheral Smear Examination

Peripheral examination was conducted for all patients, and
anemia typing was performed for individuals with Hemoglobin
levels less than 13 g/dl. The results revealed that Normocytic
Normochromic Anemia was prevalent in 91.1% of the patients,
with a notable 76% of these cases found in Stage-5 CKD.

Microcytic Anemia was identified in 5.6% of the patients, while
Macrocytic and Dimorphic anemias were each present in only
1.56% of cases, as outlined in Table-4. These findings offer
valuable insights into the specific types of anemia associated
with different stages of Chronic Kidney Disease in the study
population.

Table-4: RBC morphology in Anemias - Stagewise

Morphology Stage-3 | Stage-4 | Stage-5 Total
Normocytic 4 23 85 112
Normochromic
Microcytic 0 1 6 7
Hypochromic
Macrocytic 0 1 1 2
Dimorphic 0 2 0 2

Total Leucocyte count

The study encompassed 130 patients, with 57.3% (75 patients)
displaying a normal Total Leucocyte Count (TLC), 27.1% (35
patients) exhibiting Leucocytosis, and 15.5% (20 patients)
presenting with Leucopenia. Notably, a significant majority of

Stage-5 CKD patients demonstrated High TLC, with almost all
of them (95.9%) exhibiting this pattern, except for three cases,
as detailed in Table-5. These findings underscore the
prevalence of leucocytic abnormalities, particularly elevated
TLC, in the context of advanced CKD.

Table-5: Stage wise Total Leucocyte Distribution.

WBC count Stage-3 Stage-4 Stage-5 Total
Leucocytosis 3 7 25 35
Normal Count 2 19 54 75
Leucocpenia 0 2 18 20
Total 5 28 96 130
Mean 17522 11104 9803 10389
Standard 9941.2 7985.61 7437.68 | 7745.15
Deviation

Mean Corpuscular Volume

The mean Mean Corpuscular VVolume (MCV) for CKD patients
was calculated to be 87.50. The p-value associated with MCV
concerning the stage of Chronic Kidney Disease (CKD) was
found to be >0.05, indicating that the relationship between

MCV and CKD stage was not statistically significant, as
outlined in Table-6. This suggests that there may not be a
substantial association between MCV values and the
progression of CKD in the studied patient population.

Table-6: Stage wise MCV Distribution.

MCV Stage-3 Stage-4 Stage-5
<83 0 4 (14.29%) 24(24.11%)
83-100 4(80%) 23(82.14%) 67(70.53%)
>100 1(20%) 1(3.57%) 6(5.26%)
Mean 92.44 86.84 87.43
Std Deviation 9.86 9.45 9.79

Platelets

The study determined that the mean platelet count for the 130
Chronic Kidney Disease (CKD) patients was 1.87
Lakhs/cumm. This falls within the normal range for platelet
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indicated in Table-7. These results suggest that, on average, the
platelet counts in the CKD patient population studied were
within the expected and healthy range.
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Table-7: Stage wise Mean Platelet Distribution.

Platelet Stage-3 Stage-4 Stage-5
Mean 1.74 2.20 1.78
Std Dev 0.60 2.06 1.06

Table-8: Stage wise RDW Distribution

RDW Stage-3 Stage-4 | Stage-5
<15 80% 78.5% 60%
>=15 20% 21.5% 40%
Mean 16.22 17.33 16.09
Std.Dev 2.04 4.72 2.02

DISCUSSION

The discussion highlights key findings from the hospital-based
study focusing on hematological parameters in Chronic Kidney
Disease (CKD) patients with a low glomerular filtration rate
(GFR) of less than 60 ml/min/m2. The majority of CKD patients
in the study were male, consistent with findings from other
studies by Pandurang et al*®, Chakravarti et al'4, and Arun et
al'>. The mean age of the CKD patients was not provided in the
excerpt.

One noteworthy observation was the high prevalence of anemia
among CKD patients, with 96.8% of the study population
exhibiting this complication. This aligns with similar findings
in studies conducted by Chinwuba et al‘, Islam et al'’, and
Bhattacharjee et al‘®. The distribution of hemoglobin levels was
categorized into mild, moderate, and severe anemia, revealing
statistically significant anemia in Stage 5 CKD patients with
hemoglobin levels below 9 gm%, consistent with studies by
Chakravarti et al** and Dewan et al*® .

The discussion delves into the potential causes of anemia in
CKD patients, attributing it to the lack of erythropoietin (EPO)
synthesis in damaged or injured peritubular cells in the kidneys.
This results in low EPO levels, contributing to anemia. The
nuanced discussion on the types of anemia observed in CKD
patients, such as normocytic and normochromic types due to
low EPO levels, as well as microcytic hypochromic,
macrocytic, or dimorphic anemias resulting from declining
nutritional status due to repeated dialysis and inadequate intake,
provides a comprehensive understanding of the multifactorial
nature of anemia in CKD.

The study references the 2012 Kidney Disease Improving
Global Outcomes (KDIGO) guidelines, which recommend
maintaining hemoglobin concentrations >10 g/dL in CKD-5D
patients. Individualized therapy is suggested for patients with
Hb <10 g/dL, taking into account factors such as the rate of fall
in Hb concentration, response to iron therapy, transfusion risk,
risks associated with erythropoietic stimulating agent (ESA)
therapy, and the presence of symptoms.

Overall, the discussion provides a thorough analysis of the
study's findings, contextualizing them within existing literature
and clinical guidelines. It effectively highlights the significance
of anemia in CKD patients, emphasizing the need for

individualized management strategies in accordance with
established guidelines.

The discussion further emphasizes the importance of
establishing an adequate hemoglobin (Hb) target in the
management of anemia, emphasizing its positive impact on
physiological and clinical parameters, as well as the overall
quality of life. The text highlights the crucial role of adequate
iron stores in optimizing the effects of erythropoiesis-
stimulating agents (ESA), such as recombinant human
erythropoietin (EPO) or darbepoetin alfa. Notably, decreased
iron stores or reduced iron availability is identified as a
common cause of resistance to the effects of these agents.

The discussion underscores the significance of two key tests,
serum ferritin and transferrin saturation (TSAT), in assessing
iron status. These parameters are crucial for guiding and
monitoring ESA therapy, ensuring that patients receive optimal
treatment. Peripheral smear analysis revealed that the
predominant morphology of anemia in the studied population
was Normocytic Normochromic (91.1%). This finding aligns
with the observations of other studies, including those by
Chakravarti A et al** , Mudiyammanarava NR et al?°, Dewan P
et al?!, Reza et al??, Arun S et al*. Additionally, macrocytosis
has been associated with increased mortality in hemodialysis
CKD patients, as demonstrated by Tennakore KK et al®,
Neutrophilic leukocytosis has been linked to an elevated risk of
mortality, according to the study by Redden et al**

The Mean Corpuscular Volume (MCV) is long being used
diagnostic approach of anemia in clinical practise. The mean
MCV was 87.3 and it was within the normal range. 5.25% of
Stage 5 Patients showed MCV >100.

The discussion appropriately highlights the elevated mean Red
Cell Distribution Width (RDW) observed in the study, noting
its statistical significance. RDW is emphasized as a quantitative
marker reflecting the variability in the size of erythrocytes. An
increased RDW is explained as indicative of heightened size
variations in red blood cells, suggesting altered erythrocyte life
span or dysfunction.

The text introduces a critical hypothesis proposed by various
authors, linking the size variations of erythrocytes to functional
iron status and bone marrow functions. This insight underscores
the potential clinical significance of RDW as a marker not only
for erythrocyte abnormalities but also as a reflection of broader

€/ 2024 EPRAIJMR | httpy/eprajournals.com/ | Journal DOI URL: https;/doi.org/10.36713/epra2013 144

\


https://doi.org/10.36713/epra2013

ey

ISSN (Online): 2455-3662

o, EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal

Volume: 10| Issue: 2| February 2024|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2024: 8.402 || ISI Value: 1.188

aspects of hematological health, including iron status and bone
marrow functionality?>-25,

The discussion extends to explore additional factors associated
with Chronic Kidney Disease (CKD), including endothelial
dysfunction, microalbuminuria (a marker of cardiovascular
risk), inflammation, and increased oxidative stress, all of which
have been suggested as potential contributors to increased
mortality?’. It is acknowledged that these mechanisms are still
controversial, indicating a need for further research and
clarification.

The text proposes the undertaking of prospective multicentric
studies to delve deeper into the underlying pathophysiology of
the elevated Red Cell Distribution Width (RDW) in CKD
patients. This recommendation highlights the complexity of
factors influencing RDW in CKD and emphasizes the necessity
for comprehensive, multicenter investigations to elucidate the
intricate relationships between RDW and various physiological
and pathological processes in these patients.

CONCLUSION

The conclusion of the study succinctly summarizes key findings
and implications:

Prevalence of Anemia: The study reveals a high prevalence of
anemia, affecting 96.8% of the cases. The suspected cause is
low erythropoietin levels, although specific data on this aspect
is not available in the current study.

Statistical Significance of Low Hemoglobin: Hemoglobin
levels less than 9 gm% were found to be statistically significant
in Chronic Kidney Disease (CKD) patients, highlighting the
clinical importance of monitoring and addressing anemia in this
population.

Morphology of Anemia: Normocytic normochromic
morphology was predominant in the majority of anemia cases,
providing insights into the types of anemia observed in the
study population.

Leucocytosis and Infective Etiology: Neutrophilic
leucocytosis was observed in 27.3% of cases, suggesting a
potential underlying infective etiology in these CKD patients.
This emphasizes the importance of considering infectious
factors in the clinical management of CKD.

Platelet Count: Approximately 43.7% of cases exhibited a
lower platelet count, indicating a potential need for further
platelet function and coagulation studies to understand the
underlying cause.

MCV within Normal Limits: Mean Corpuscular Volume
(MCV) was found to be within normal limits, providing insight
into the size of red blood cells in the study population.

Raised RDW and Further Workup: Red Cell Distribution
Width (RDW) was elevated and statistically significant,
suggesting the need for further investigations to understand the
underlying pathophysiology associated with this finding.

The conclusion emphasizes the clinical relevance of the study's
hematological parameters in  hemodialysis patients,
highlighting their potential impact on prognosis and subsequent
management. Additionally, the need for further research and
understanding of underlying mechanisms is emphasized,
pointing towards the importance of ongoing investigation and
prospective studies in this patient population.

REFERENCES

1. Levey AS, Eckardt KU, Tsukamoto Y. Definitionand
classification of chronic kidney disease: aposition statement
from kidney disease: improving global outcomes (KDIGO).
Kidney Int. 2005;67(6): 2089-100.

2. Inker LA, Astor BC, Fox CH. KDOQI US commentary on
the 2012 KDIGO clinical practice guideline for the
evaluation and management of CKD. Am | Kidney Dis.
2014,63(5):713-35.

3. Zaawari A. Rapidly progressive IgA nephropathy leads to
end-stage renal disease: a case report. Int | Inno Sci Res
Tech. 2021,6(1):916-8.

4. Levin A, Stevens PE, Bilous RW, Coresh ]. KDIGO 2012
clinical practice guideline for the evaluation and
management of chronic kidney disease. Kidney Int Suppl.
2013:3:1-150.

5. Bello AK, Alrukhaimi M, Ashuntantang GE.
Complications of chronic kidney disease: current state,
knowledge gaps, and strategy for action. Kidney Int Suppl.
2017;7(2):122-9.

6. Eckardt KU. Erythropoietin: oxygen-dependentcontrol of
erythropoiesis and its failure in renal disease. Nephron.
1994,67:7-23.

7. Hsu CY, Bates DW, Kuperman GJ, Curhan GC.
Relationship between hematocrit and renal functionin men
and women. Kidney Int. 2001,59(2):725-31.

8.  Stauffer ME, Fan T. Prevalence of anemia in chronic kidney
disease in the United States. PLoS One. 2014,9(1):e84943.

9. Webster AC, Nagler EV, Morton RL, Masson P. Chronic
kidney disease. Lancet. 2017;389(10075):1238-52.

10. Hayashi T, Maruyama S, Nangaku M. Darbepoetin Alfa in
Patients with Advanced CKD without Diabetes:
Randomized, Controlled Trial. Clin | Am Soc Nephrol.
2020;15(5):608-15.

11. Nitta K, Okada K, Yanai M, et al. Aging and chronic kidney
disease. Kidney Blood Press 2013;38:109-20.

12. Babitt JL, Lin HY. Mechanisms of anemiain CKD. | Am
Soc Nephrol 2012;23:1631- 4.

13. Panduranga G et al. Study of hematological profile in patients
with chronic kidneydisease. Int | Adv Med. 2020 Jan;7(1):11-
16

14. Chakravarti A, Ukey A, Bajaj P, SaragadeP . A Study of
Hematological Profile in Patients of Chronic Renal Failure
Undergoing Hemodialysis at a Tertiary Health Care
Institute. MVP | Med Sci. 2017Dec 14,4(2):107-12.

15. Arun S, Prabhu MV, Chowta KN, Bengre ML. e hemato-
logical pattern of the patientswith chronic kidney disease in a
tertiary care setup in South India. Journal of Clinical and
Diagnostic Research. 2012 Aug;6(6):1003-6.

16. Chinwuba I, Uchenna I, Ngozi I. High prevalence of anemia
in predialysis patients in Enugu, Nigeria. Nephrology Re-
views. 2010; 2:14.

17. Islam MN, FerdousA, Zahid AZ, Alam M, Islam MN.
Haematological pro le of patients with chronic kidney disease

€/ 2024 EPRAIJMR | httpy/eprajournals.com/ | Journal DOI URL: https;/doi.org/10.36713/epra2013 145

\



https://doi.org/10.36713/epra2013

\

~

L)

18.

19.

20.

21.

22.

23.

€ 2024 EPRAIJMR |

ISSN (Online): 2455-3662

EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal
Volume: 10| Issue: 2| February 2024|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2024: 8.402 || ISI Value: 1.188

in Northern Bangladesh. Dinajpur Med Col ]. 2015 Jan;
8(1):21-7.

Bhattacharjee K, Das D, Rabha P, Kalwar AK, Kar G, Bhat-
tacharjee P. A study on hematological pro le in patients of
chronic renal failure with special reference to serum iron pro
le. Journal of Evidence based Medicine and Health- care.
2015; 2(46):8212-9.
https.//doi.org/10.18410/jeb-mh/2015/1107

Dewan P, Patil N, Bharti M. Hematological profile in cases
of chronic renal diseases IOSR | Dent Med Sci. 2017;16(4):1-
3.

Mudiyammanavara NR, Dhananjaya PE, Agarwal R. Cross
sectional study of anaemia in chronic kidney disease. Indian
Journal of Basic and Applied Medical Research. 2015 Mar;
4(2):414-9.

Dewan P, Patil N, Bharti M. Hematological profile in cases of
chronic renal diseases. IOSR | Dent Med Sci. 2017;16(4):1-3.
Reza A, Suzan S, Javad S, Mahnaz A. Hematological pro- le
of Chronic Kidney Disease (CKD) patients in Iran, in pre-
dialysis Stages and a er Initiation of Hemodialysis. Sau- di |
Kidney Dis Transpl. 2009; 20(1):368-71.

Tennankore, K.K., Soroka, S.D., West, KA. et al.
Macrocytosis may be associated with mortality in chronic

http://eprajournals.com/ |

24.

25.

26.

27.

Journal DOI URL: https://doi.org/10.36713/epra2013

hemodialysis patients: a prospective study. BMC Nephrol 12,
19 (2011). https.//doi.org/10.1186/1471-2369-12-19

Donal N. Reddan, Preston S. Klassen, Lynda A. Szczech,
Joseph A. Coladonato, Susan O'Shea, William F. Owen Jr,
Edmund G. Lowrie, White blood cells as a novel mortality
predictor in haemodialysis patients, Nephrology Dialysis
Transplantation, Volume 18, Issue 6, June 2003, Pages 1167~
1173,

Karnad and T. R. Poskitt, “The automated complete blood cell
count. Use of the red blood cell volume distribution width and
mean  platelet volume in evaluating anemia and
thrombocytopenia,” Archives of Internal Medicine, vol. 145,
no. 7, pp. 1270-1272, 1985.View at: Publisher Site | Google
Scholar

34. T. C. Evans and D. Jehle, “The red blood cell distribution
width,” Journal of Emergency Medicine, vol. 9, no. 1, pp. 71~
74, 1991.View at: Google Scholar

H. J. Oh, ]J. T. Park, ]-K. Kim et al., “Red blood cell
distribution width is an independent predictor of mortality in
acute kidney injury patients treated with continuous renal
replacement therapy,” Nephrology Dialysis Transplantation,
vol. 27, no. 2, pp. 589-594, 2012.View at: Publisher Site |
Google Schol

146



https://doi.org/10.36713/epra2013

