
Vol. 31 No. 09 (2024): JPTCP (2285 - 2292)  Page | 2285 

Journal of Population Therapeutics 

& Clinical Pharmacology 

 

RESEARCH ARTICLE 

 DOI: 10.53555/nqqnva72 

 

‘’TO COMPARE THE CHANGES IN VARIOUS RBC 

PARAMETERS IN CHRONIC RENAL FAILURE PATIENTS.’’ 
 

Dr Satyam Chaurasia1*, Dr Suvriti Chaurasia2 

 
1*Designation Senior resident, Department Pathology, Government medical college, Satna, Madhya 

Pradesh, India 485001. Email: satyambdc@gmail.com 
2Senior resident, Department of Cardiothoracic and vascular surgery, Netaji Subhash Chandra Bose 

Medical College, Jabalpur, Madhya Pradesh, India 482003, Email: suvi.chaurasia1@gmail.com 

 

*Corresponding author: Dr Suvriti Chaurasia 

*Senior resident, Department of Cardiothoracic and vascular surgery, Netaji Subhash Chandra Bose 

Medical College, Jabalpur, Madhya Pradesh, India 482003, Email: suvi.chaurasia1@gmail.com 

 

Abstract-  

Background- Chronic kidney disease (CKD) is a major global public health  problem. Anaemia is 

the most common, consistent and severe of the various haematological abnormalities, and has been 

shown to be a very common condition in Indians. Although anaemia may be found at any stage of 

CKD, the severity of anaemia increases   with   CKD progression, (6) resultantly affecting nearly 

all patients with end-stage renal disease (CKD stage 5). 

Aims- the main aim of study is ’To compare the changes in various RBC parameters with   stages of 

chronic renal failure.’’ 

Materials and methods- This was a prospective study done over one and half year (March 2021- 

Aug 2022) at NSCB Medical College & hospital, India. The study included 256  adult CKD 

patients [estimated glomerular filtration rate (eGFR) of 60 mL/min/1.73 m2] who underwent anemia 

evaluation. The eGFR was calculated from serum creatinine levels using the abbreviated Modification 

of Diet in Renal Disease equation. Anemia was defined as hemoglobin concentration <13.0 g/dL in 

males and <12.0 g/dL in females. 

The anemia was evaluated by RBC count; MCV; MCHC. Kidney function was evaluated using  

blood  urea, and serum creatinine and GFR. The GFR was estimated using MDRD study equation. 

Estimated Glomerular filtration rate (male) =175* standardized Scr-1.154 * age-0.203. Multiply by 

0.742 for women. 

Results- Out of 256 CKD patients, Mean age of the patients was 44.83 in patients diagnosed with 

microcytic anemia while in normochromic anemia mean age was 45.31 with non significance 

difference statistically. 

Majority of the patients (64.5%) with CKD were male. Majority of the patients with CKD were 

associated with profession of private sector employment, farmer, housewife and shopkeeper. The 

chief complaint in majority of the CKD patients (86%) was weakness followed by fever (14%). The 

mean RBC count, Hb level, hematocrit value, MCHC, blood urea and serum creatinine level were 

statistically significant in different stages of CKD (p<0.05). In present study those patients with 

advanced stage of CKD (stage 5) had a significant association with anemia. 

Conclusions- Chronic Kidney Disease is a major health problem worldwide. Anemia is a leading 

cause of morbidity in patients with CKD and it worsens with the stage of the disease. The most 

common type of anemia is normocytic normochromic anemia due to EPO deficiency and microcytic 
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hypochromic anemia due to iron deficiency. Evaluation of Hb and RBC parameters in patients with 

CKD helps in classifying the type of anemia and aids in choosing the correct treatment modalities 

and avoids unnecessary iron overload in the patients. 

 

Keywords- chronic kidney disease, anemia, health problems, blood parameters. 

 

Introduction- Chronic kidney disease (CKD) is a major global public health  problem, (1) estimated 

to affect more than 10% of the general adult population and up to 50% of some high-risk 

subpopulations, such as the elderly, (2) those with non-communicable diseases (NCDs), including 

type 2 diabetes mellitus (T2D) and hypertension, and communicable diseases (CDs), including 

HIV/AIDS.(3) Haematological parameters, particularly red blood cell (RBC) indices, are most 

commonly affected,(5) giving rise to anaemia. Anaemia is the most common, consistent and severe 

of the various haematological abnormalities, and has been shown to be a very common condition in 

Indians. Although anaemia may be found at any stage of CKD, the severity of anaemia increases   

with   CKD progression, (6) resultantly affecting nearly all patients with end-stage renal disease (CKD 

stage 5). (5) 

Persistent, low-grade inflammation is an essential part of the aetiology of CKD and has been 

recognised as such since the late 1990s, when it was linked to cardiovascular disease and mortality.(8) 

Recently, the ratio of neutrophil-to- lymphocyte count (N/L) has been proposed as a novel measure 

of inflammation in distinct populations and has been shown to have prognostic value; particularly 

for mortality risk in patients with myocardial infarction and heart failure.(9) However, studies on the 

relationship of N/L ratio with reduced estimated GFR (eGFR) are limited. Thus, despite recent 

advances in the aetiology governing the development and progression of CKD, population- based data 

on the haematological profile of people with CKD in India are scanty. 

This analysis assessed the prevalence of anemia in CKD in the adult (>18 years of age) during 2007–

2010 using the GFR categories specified by the National Kidney Foundation. We therefore aimed to 

characterize the haematological spectrum of screen-detected CKD participants, and to correlate the 

complete blood count measures with CKD stages in tertiary care hospital. 

Aims- the main aim of study is ’To compare the changes in various RBC parameters in chronic renal 

failure patients.’’ 

 

Materials and methods-  

STUDY DESIGN: Prospective observational study 

 

STUDY CENTRE: N.S.C.B. Medical College & Hospital, Jabalpur (M.P.) 

 

DURATION OF STUDY: 1st march 2021 to 31st august 2022 

 

STUDY AREA AND TARGET POPULATION: Study was done at NSCB medical college 

hospital and target        population was indoor and outdoor patients of CKD. 

 

SOURCES OF DATA; The central lab of pathology and biochemistry department, department of 

general medicine, department of nephrology, NSCB medical college. 

 

INCLUSION CRITERIA; All patients having chronic kidney disease in adult age group (>14 years 

of age), indoor and outdoor chronic kidney disease. 

 

EXCLUSION CRITERIA; Patients of pediatric age group (<14 Years), Patients not giving consent 

 

SAMPLE SIZE AND SAMPLE TECHNIQUE 

Sample size 

Sample size was calculated on the assumptions of reported increased anemia from 1% to 9% in CKD 
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patients with a GFR of 60ml/min/1.73m square to GFR of 30ml/min/1.73m square (Neeta Bahal, 

2008). Using formula of simple random sampling the minimum required sample size was estimated 

as 155 at 95% CI, 5% Alpha and 80% power which was further multiplied with 1.5 as design effect 

to remove the sample clusterization and this accumulated 233. Further 10% more samples was added 

to adjust the sample losses due to non- response error. Therefore, finally we planned to study on 256 

CKD patients. 

 

Formula 

n = z square x p (1-p) / l square where n = required sample size z = 1.96 at 95% CI and 5% alpha p = 

0.09 l = 0.045 (precision or margin of error) 

 

Final Sample size: 256 CKD patients. 

 

Methodology 

The study was carried out in the central laboratory of NSCB Medical College and Hospital. Two 

hundred fifty six diagnosed cases of CKD were analyzed. 

Two hundred fifty six diagnosed cases of CKD as per the National Kidney Foundation–Kidney 

Disease Outcomes Quality Initiative criteria regardless of its primary cause were chosen. 

All patients with CKD, either outdoor or admitted to NSCB Hospital were analyzed for the following 

parameters: 

o RBC count; 

o Hb; 

o hematocrit; 

o MCV; 

o MCH; 

o MCHC; 

o blood urea, 

o Serum creatinine. 

GFR was estimated using MDRD study equation. 

Estimated glomerular filtration rate = 175 × standardized Scr−1.154 × age−0.203 Multiply by 0.742 

for women. 

Clinical details were collected from the medical record department, and hematological and 

biochemical data has retrieved from central lab NSCB Medical College, Jabalpur. 

 

Statistical analysis 

Data was recorded in Microsoft Excel programme and statistical analysis was performed by the SPSS 

program for Windows, version 25 (SPSS, Chicago, Illinois). Continuous variables were presented as 

mean ± SD, and categorical variables were presented as absolute numbers and percentage. Data was 

checked for normality before statistical analysis. Descriptive analysis was performed to obtain general 

characteristic of the study population. 

Categorical variables was analysed using either the chi square test or Fisher’s exact test. Continuous 

variables were assessed using ANOVA or independent sample t-test. Pearson correlation (r) was 

performed to establish the correlation between different parameters. P<0.05 was considered 

statistically significant. 

 

Observation and results-  

Out of 256 CKD patients, 46 patients (18%) had microcytic hypochromic anemia while majority of 

the patients (82%) had normocytic normochromic anemia. Mean age of the patients was 44.83 in 

patients diagnosed with microcytic anemia while in normochromic anemia mean age was 45.31 

with non- significance difference statistically (p>0.05). Majority of the patients (64.5%) with CKD 

were male by sex. By anemic type the difference is sex distribution was not statistically significant. 

(p>0.05). Majority of the patients with CKD were associated with profession of private sector 
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employment, farmer, housewife and shopkeeper. The difference was statistically significant but 

nullifies the impact of occupation on type of anemia in CKD patients. 

 

TABLE NO. – 1:DISTRIBUTION OF RBC PARAMETERS IN PATIENTS WITH STAGES 

OF CKD 
RBC parameters Stage 3 Stage 4 Stage 5 P 

value MH NN MH NN MH NN 

RBC Count (million/cumm) Mean 2.10 3.70 2.15 2.86 2.64 2.51 0.702 

SD .72 .11 .81 .69 .66 .66  

 

Hb (g/dl) 

Mean 6.23 11.20 6.54 8.77 7.91 7.60 0.564 

SD 1.74 .16 2.52 2.13 1.91 1.96  

 

Hematocrit (%) 

Mean 19.33 34.50 20.27 27.09 24.43 23.36 0.630 

SD 5.50 .57 7.85 6.52 5.71 5.91  

 

MCV (fl) 

Mean 75.23 89.75 69.70 86.46 74.94 85.97 <0.001 

SD 1.078 5.90 5.62 4.92 9.11 6.30  

 

MCH (pg) 

Mean 22.00 28.25 24.91 27.25 24.67 27.19 <0.001 

SD 1.73 .95 2.10 2.40 2.93 2.94  

 

MCHC(%) 

Mean 29.13 29.75 30.88 30.48 32.01 31.29 0.323 

SD 1.02 .50 3.91 1.91 3.51 2.87  

 

• MH: Microcytic Hypochromic; NN: Normocytic Normochromic 

• On comparing hematological parameters between two groups of anemia, mean MCV and MCH 

values were statistically significant (p<0.05). 

 

GRAPH NO. – 1: DISTRIBUTION OF RBC PARAMETERS IN PATIENTS WITH STAGES 

OF CKD 
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TABLE NO. – 2: PEARSON CORRELATION BETWEEN RBC AND RENAL 

PARAMETERS WITH STAGES OF CKD 
 Stage of CKD 

RBC Count (million/cumm) Pearson Correlation -.126* 

Sig. (2-tailed) .045 

Hb (g/dl) Pearson Correlation -.137* 

Sig. (2-tailed) .028 

Hematocrit (%) Pearson Correlation -.146* 

Sig. (2-tailed) .020 

MCV (fl) Pearson Correlation .059 

Sig. (2-tailed) .351 

MCH (pg) Pearson Correlation .054 

Sig. (2-tailed) .391 

MCHC (%) Pearson Correlation .136* 

Sig. (2-tailed) .030 

B. Urea (g/dl) Pearson Correlation .391** 

Sig. (2-tailed) .000 

S. Creatinine (mg/dl) Pearson Correlation .497** 

Sig. (2-tailed) .000 

 

-On pearson correlation between RBC parameters with stages of CKD, mean RBC count, Hb level, 

hematocrit value, MCHC, blood urea and serum creatinine level were statistically significant in 

different stages of CKD (p<0.05). 

 

Discussion- 

In our study mean age of the patients was 44.83 years in patients diagnosed with microcytic 

hypochromic anemia while in normocytic normochromic anemia mean age was 45.31 with non 

significance difference statistically (p>0.05). According to the meta- analysis by Shiferaw et al (29), 

the pooled effects of four studies indicated that those over 50 years of age were 62% more 

likely to develop anemia compared to those less than 50 years old, although this association was not 

statistically significant. Another study by Vikrant et al. (28) 

In our study we found that mean RBC count, Hb level, hematocrit value, MCHC, blood urea and 

serum creatinine level were statistically significant in different stages of CKD (p<0.05). Seven (2.7%) 

patients were CKD Stage 3, 28 (10.9%) patients CKD Stage 4, and 221 (86.3%) patients CKD Stage 

5. The mean hemoglobin was 8.2 ± 2.2 g/dL. There was a progressive fall in hemoglobin with 

increasing severity of CKD, and in CKD Stage 3, 4, and 5 the mean hemoglobin was 9.1, 7.9, and 7.2 

g/dL, respectively (P = 0.001). A study by Vikrant et al. (28) demonstrated that around 72 (12.3%) 

patients were CKD Stage 3, 193 (33%) patients CKD Stage 4, and 319 (54.6%) patients CKD Stage 

5. The mean hemoglobin was 9.2 ± 2.2 g/dL. By study Vikrant et al. (28). There was a progressive 

fall in hemoglobin with increasing severity of CKD, and in CKD Stage 3, 4, and 5 the mean 

hemoglobin was 10 ± 2.2, 9.4 ± 2.1, and 8.4 ± 1.9g/dL, respectively. (28). A study by Shastry et al. 

(30) found that the mean RBC count was 3.29 ± 0.79 × 100/μl, and a significant fall was noticed as 

the stage of CKD progressed. 74% and 60% of patients with Stage 4 and 5 CKD, respectively, 

showed Hb of <10 g/dl. Correlation of MCV, MCH, and MCHC values with stages of CKD was 

statistically not significant. In the study by Alghythan and Alsaeed (42) (Saudi Arabia), RBC count, 

Hb, and PCV levels, although within normal range, were significantly lower when compared with the 

control population. 

A study conducted by Shittu et al. (43) showed comparatively lower MCV and MCH values, but it 

was not statistically significant because the control population also showed similar values and did 

not show significant differences in RBC indices in different stages of renal failure. Similarly, in our 

study, patients in different stages of renal failure did not show significant changes in RBC indices. 

In general stage 5 CKD, being male were found to be significantly associated with anemia of chronic 

kidney disease. Therefore, situation- based interventions and country context-specific preventive 
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strategies should be developed to reduce the risk factors of anemia in this patient group. In addition, 

this study may help policymakers and program managers design evidence-based interventions on 

preventing the occurrence of anemia with CKD patient populations. 

 

Conclusion- Anemia is a leading cause of morbidity in patients with CKD and it worsens with the 

stage of the disease. The most common type of anemia is normocytic normochromic anemia due to 

EPO deficiency and microcytic hypochromic anemia due to iron deficiency. Evaluation of Hb and 

RBC parameters in patients with CKD helps in classifying the type of anemia and aids in choosing 

the correct treatment modalities and avoids unnecessary iron overload in the patients. 
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