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Abstract: 

Background: Breast cancer remains a major global public health issue, contributing significantly to morbidity 

and mortality among women. Hematological alterations, particularly in red blood cell (RBC) parameters, may 

provide insight into disease progression and treatment effects in affected individuals.  

Objective: This study aimed to assess the red blood cell count and red cell indices in breast cancer patients 

attending the Federal Teaching Hospital, Owerri, and compare them with age-matched healthy controls.  

Methods: A total of 40 participants were recruited, comprising 20 breast cancer patients aged 18–65 years and 20 

apparently healthy, age-matched controls. Venous blood samples (5 mL) were collected aseptically into EDTA 

tubes and analyzed manually. RBC counts were determined using a hemocytometer, while red cell indices—mean 

corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration 

(MCHC), red cell distribution width-coefficient of variation (RDW-CV), and red cell distribution width-standard 

deviation (RDW-SD)—were calculated using standard formulas. Statistical analysis was performed using IBM 

SPSS version 21.0, with results expressed as mean ± standard deviation. Student’s t-test assessed differences 

between groups, and Pearson correlation evaluated relationships among variables. A p-value < 0.05 was 

considered statistically significant.  

Results: Breast cancer patients exhibited significantly lower mean values of RBC count [(2.80±0.15)×10¹²/L], 

MCV [(81.50±2.09) fL], MCHC [(329.45±12.58) g/L], and MCH [(29.05±1.23) pg] compared to controls 

[(4.53±0.45)×10¹²/L], [(91.40±5.64) fL], [(342.50±14.09) g/L], and [(30.70±1.95) pg], respectively respectively 

(t=15.79, p=0.000; t=7.04, p=0.000; t=2.57, p=0.016; t=2.84, p=0.008). Conversely, RDW-CV [(23.20±1.96)%] 

and RDW-SD [(70.10±3.61) fL] were significantly elevated in breast cancer patients compared to controls 

[(13.70±1.16) % and (39.50±4.67) fL] (t=14.05, p=0.000; t=19.83, p = 0.000). Positive correlations were observed 

between RBC count and MCV (r = 0.90, p = 0.000), MCHC (r = 0.54, p = 0.002), and MCH (r = 0.57, p = 0.001). 

RBC count correlated negatively with RDW-CV (r = -0.91, p = 0.000) and RDW-SD (r = -0.95, p = 0.000). 

Conclusion: Breast cancer is associated with significant alterations in erythrocyte parameters, including decreased 

RBC count, MCV, MCH, and MCHC, alongside elevated RDW-CV and RDW-SD. These hematological changes 

may reflect underlying tumor-induced inflammation, chemotherapy-related bone marrow suppression, or 

nutritional deficiencies. Monitoring these parameters may aid in evaluating disease progression and tailoring 

supportive management in breast cancer patients. 
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1.Introduction 

Breast cancer is the most commonly diagnosed malignancy among 

women worldwide and a leading cause of cancer-related mortality, 

particularly in low- and middle-income countries where access to 

early diagnosis and comprehensive care remains limited (1). In 

Nigeria, breast cancer accounts for a significant proportion of female 

cancers, with rising incidence rates and considerable health system 

burden (2). Beyond its direct pathological impact, breast cancer and 

its treatment have systemic effects that may lead to alterations in 

hematological parameters, including those related to erythropoiesis 

and red blood cell morphology [3]. 

Red blood cells (RBCs) and red cell indices such as mean 

corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), 

mean corpuscular hemoglobin concentration (MCHC), and red cell 

distribution width (RDW) are vital components of the complete 

blood count (CBC) and serve as valuable indicators of 

hematopoietic activity and overall health status [4]. These 

parameters are often affected in cancer patients due to chronic 

inflammation, nutritional deficiencies, bone marrow suppression, 

and the effects of chemotherapy or radiotherapy [5,6]. 
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Recent studies suggest that hematological changes in cancer 

patients, including anemia and anisocytosis (variations in RBC size), 

can provide insights into disease progression, prognosis, and 

response to treatment [7]. Elevated RDW values, in particular, have 

been associated with increased mortality and poor outcomes in 

several malignancies, including breast cancer [8]. Given the paucity 

of localized data, this study aimed to assess the red blood cell count 

and red cell indices in breast cancer patients attending the Federal 

Teaching Hospital, Owerri, Nigeria. It also sought to evaluate 

correlations among these parameters to better understand their 

clinical implications in the context of breast cancer. 

2. Materials And Methods 

2.1 Study Area 

The study was conducted at the Federal Teaching Hospital, Owerri, 

Imo State, Nigeria. 

2.2 Study Design 

This was a cross-sectional study carried out between January and 

March 2024. Eligible participants who completed a structured 

questionnaire and provided written informed consent were recruited. 

The study population comprised 30 patients diagnosed with breast 

cancer. An equal number of age-matched individuals without breast 

cancer were selected as the control group. Venous blood (5 mL) was 

collected aseptically from each participant via venipuncture using 

sterile needles and syringes. The blood was transferred into EDTA 

tubes to prevent clotting, mixed gently, and transported to the 

laboratory for analysis. Red blood cell (RBC) count was determined 

manually using a hemocytometer, and red cell indices were 

calculated using standard formulas based on the RBC count and 

hemoglobin concentration. Data were analyzed using SPSS version 

21. 

2.3 Method of Recruitment 

A total of 40 subjects (20 breast cancer patients and 20 controls) 

were recruited for the study. All participants were provided with 

informed consent forms. Those who signed the consent forms were 

enrolled in the study and asked to complete a structured 

questionnaire to collect relevant demographic and medical 

information. 

2.4 Ethical Consideration 

Ethical approval for the study was obtained from the Ethics 

Committee of the Federal Teaching Hospital, Owerri. Informed 

consent was obtained from all participants prior to inclusion in the 

study. Confidentiality and anonymity of participant data were 

maintained throughout the study. 

2.5 Sample Collection 

Five milliliters of venous blood was collected aseptically from the 

antecubital vein of each participant using sterile equipment. The 

blood was dispensed into properly labeled EDTA tubes, indicating 

the subject’s name, sample number, and date of collection. The 

samples were then stored at 4°C until further analysis. 

2.6 Laboratory Analysis 

The collected blood samples were analyzed manually. Red blood 

cell count was performed using a hemocytometer chamber. Red cell 

indices—including mean corpuscular volume (MCV), mean 

corpuscular hemoglobin (MCH), and mean corpuscular hemoglobin 

concentration (MCHC)—were calculated using established 

formulas based on the RBC count and hemoglobin concentration. 

2.7 Statistical Analysis 

All collected data were entered and analyzed using Statistical 

Package for Social Sciences (SPSS) version 21. Descriptive 

statistics were used to summarize the data, and results were 

presented as mean ± standard deviation. Comparative analysis 

between the patient and control groups was conducted using 

appropriate statistical tests, with significance set at p < 0.05 

3.Results 

Table 1 shows the mean values of RBC, MCV, MCHC and MCH in 

breast cancer patients versus controls.The mean values of RBC, 

MCV, MCHC and MCH were significantly lower in breast cancer 

patients (2.80±0.15)x1012/L, (81.50±2.09)fL, (329.45±12.58)g/L 

and (29.05±1.23)pg, when compared to controls 

(4.53±0.45)x1012/L, (91.40±5.64)fl, (342.50±14.09)g/L and 

(30.70±1.95)pg, respectively (t=15.79, p=0.000; t=7.04, p=0.000; 

t=2.57, p=0.016; t=2.84, p=0.008). 

Parameter Test 

(n=20) 

Control 

(n=20) 

t-value p-value 

RBC (x1012/L) 2.80±0.15 4.53±0.45 15.79 0.000* 

MCV (Fl) 81.50±2.09 91.40±5.64 7.04 0.000* 

MCHC (g/L) 329.45±12.58 342.50±14.09 2.57 0.016* 

MCH (pg) 29.05±1.23 30.70±1.95 2.84 0.008* 

Table 1: Mean Values of RBC, MCV, MCHC and MCH in Breast Cancer Patients Versus Controls (Mean±SD) 

KEY: 

*: Significant p value 

SD: Standard Deviation 

RBC: Red Blood Cell 

MCV: Mean Cell Volume 

MCHC: Mean Corpuscular Haemoglobin Concentration 

MCH: Mean Corpuscular Haemoglobin 

Table 2 shows the mean values of RDW-CV and RDW-SD in breast 

cancer patients versus controls. The mean values of RDW-CV and 

RDW-SD were significantly higher in breast cancer patients  

(23.20±1.96) % and (70.10±3.61)fL, when compared to controls 

(13.70±1.16)% and (39.50±4.67) f L, respectively (t=14.05, 

p=0.000; t=19.83,p = 0.000). 

Parameter Test 

(n=20) 

Control 

(n=20) 

t-value p-value 

RDW-CV (%) 23.20±1.96 13.70±1.16 14.05 0.000* 

RDW-SD (FL) 70.10±3.61 39.50±4.67 19.83 0.000* 

 

Table 2: Mean Values of RDW-CV and RDW-SD in Breast Cancer Patients Versus Controls (Mean±SD) 
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KEY: 

*: Significant p value 

SD: Standard Deviation 

RDW-CV: Red Cell Distribution Width-Coefficient of Variance 

RDW-SD: Red Cell Distribution Width- Standard Deviation 

Table 3 shows the Pearson correlation of RBC with MCV, MCHC, 

MCH, RDW-CV and RDW-SD in breast cancer patients. There was 

a significant positive correlation of RBC with MCV (r=0.90, 

p=0.000), MCHC (r=0.54, p=0.002) and MCH (r=0.57, p=0.001) in 

breast cancer patients, and a significant negative correlation of RBC 

with RDW-CV (r=-0.91, p=0.000) and RDW-SD (r=-0.95, p=0.000) 

in breast cancer patients. 

Dependent Variable n r p-value 

MCV  20 0.90 0.000* 

MCHC  20 0.54 0.002* 

MCH  20 0.57 0.001* 

RDW-CV 20 -0.91 0.000* 

RDW-SD  20 -0.95 0.000* 

Table 3: Correlation of RBC with MCV, MCHC, MCH, RDW-CV and RDW-SD in Breast Cancer Patients. 

 

KEY: 

*: Significant p value 

RBC: Red Blood Cell 

MCV: Mean Cell Volume 

MCHC: Mean Corpuscular Haemoglobin Concentration 

MCH: Mean Corpuscular Haemoglobin 

RDW-CV: Red Cell Distribution Width-Coefficient of Variance 

RDW-SD: Red Cell Distribution Width- Standard Deviation 

 

4. Discussion 

 

This study revealed significant hematological alterations in breast 

cancer patients when compared to age-matched healthy controls. 

Specifically, breast cancer patients demonstrated significantly 

reduced red blood cell (RBC) count, mean corpuscular volume 

(MCV), mean corpuscular hemoglobin concentration (MCHC), and 

mean corpuscular hemoglobin (MCH). Additionally, there was a 

marked increase in red cell distribution width-coefficient of 

variation (RDW-CV) and red cell distribution width-standard 

deviation (RDW-SD). These findings reflect underlying 

pathophysiological changes in erythropoiesis, potentially influenced 

by malignancy, treatment effects, and systemic inflammation. The 

reduction in RBC count observed in this study is consistent with 

reports by Akinbami et al. in Lagos, Nigeria, who found 

significantly lower RBC counts and hemoglobin levels in breast 

cancer patients undergoing chemotherapy compared to healthy 

controls [9]. This may be attributed to chemotherapy-induced bone 

marrow suppression and chronic inflammation, both of which 

compromise erythropoiesis. Similarly, studies by Grotto et al. and 

Bhat et al. also reported anemia as a common presentation in breast 

cancer patients, with reductions in erythrocyte indices related to 

disease burden and nutritional deficiencies [10,11]. The observed 

decrease in MCV, MCH, and MCHC supports findings from similar 

studies that indicated microcytic, hypochromic anemia in cancer 

patients. For example, research by Sirdah et al. found reduced 

MCHC and MCH levels in oncology patients due to iron-deficiency 

and anemia of chronic disease [12]. Iron sequestration mediated by 

inflammatory cytokines such as IL-6, and inadequate iron utilization 

for erythropoiesis are thought to be key mechanisms [13]. 

Furthermore, MCV reductions have been linked with long-standing 

chronic disease and chemotherapy-related cytotoxicity, as noted by 

Sharma et al. in their study on breast cancer patients in India [14].A 

notable finding in this study was the significantly elevated RDW-

CV and RDW-SD in breast cancer patients. These indices indicate 

higher heterogeneity in RBC size (anisocytosis), which has been 

increasingly recognized as a marker of inflammation and poor 

prognosis in various cancers. Our results align with findings from 

Hu et al., who reported elevated RDW levels in several solid tumors 

and emphasized its predictive value in cancer outcomes [15]. 

Similarly, Montagnana et al. observed significantly increased RDW 

values in breast cancer patients, associating it with systemic 

inflammation and nutritional imbalance [16].The strong negative 

correlation between RBC and RDW-CV/RDW-SD found in this 

study suggests that worsening anemia is accompanied by greater 

anisocytosis, reflecting ineffective erythropoiesis. This is consistent 

with the findings of Lippi et al., who reported inverse relationships 

between RDW and red cell indices in inflammatory and neoplastic 

conditions [17]. 

 

Furthermore, the positive correlation between RBC and MCV, 

MCH, and MCHC indicates that adequate red cell production is 

linked with more stable and normal red cell morphology. These 

correlations support the findings of Iqbal et al., who reported similar 

trends in breast cancer patients and proposed that red cell indices 

could serve as adjunct markers for disease monitoring [18]. 

 

Overall, our findings confirm that breast cancer induces significant 

alterations in erythrocyte parameters, likely due to a combination of 

direct tumor effects, nutritional compromise, systemic 

inflammation, and treatment-related myelosuppression. These 

hematological changes not only have diagnostic relevance but may 

also serve as potential markers for prognosis and treatment response 

in breast cancer patients. 
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