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Abstract

Breast cancer is the most common female malignancy both in Nigeria and globally. The aim of this case- control study was to determine the changes in some
haematological parameters among breast cancer patients in Sokoto, Nigeria. The study included a total of 46 breast cancer subjects (mean age 42.91 + 5.83 years)
visiting the Specialist Hospital, in Sokoto, North Western Nigeria. A total of 46 apparently healthy age-matched women were monitored as control. Some
haematological (packed cell volume, total white blood cell count and platelet count) were analyzed using the auto-haematology analyzer (Genesis, HA6000). Breast
cancer staging was determined using the TNM classification. Data were analyzed using SPSS 22.0 statistical package. A p-value <0.05 was considered significant in
all comparisons. The result indicated that patients with breast cancer had a lower mean packed cell volume (29.20 + 0.50 %) compared to controls (36.20 + 0.42 %)
(p=0.000). The mean total white blood cell count of patients was also statistically lower among breast cancer patients (3.91 + 0.19x10%/1) compared to controls (4.38 +
0.13x10°/1) (p=0.045). There were no statistically significant differences in the mean value of platelet counts of breast cancer patients (197 + 5.06x10°1) and controls
(207 + 5.84x10°/1) (p=0.217). Newly diagnosed patients who were not on therapy had significantly lower mean values of PCV compared to controls (p<0.05). There
were no statistically significant differences in the mean values of total white blood cell counts and platelets count of newly diagnosed patients that are not on therapy
and controls (p>0.05). The mean PCV levels were significant lower as compared to controls (p<0.05) Patients that were on chemotherapy had significantly lower
values of PCV, total white cell counts and platelets compared to patients who were not yet on any therapy (p <0.05). There were no statistically significant differences
in the PCV, total white blood cell counts and platelets based on the different stages of breast cancer (p >0.05). Findings of this study have shown that breast cancer
patients had a lower PCV and TWBC count compared to controls. Chemotherapy further exerts adverse effects on patients as seen with the significantly decreased
values of haematological parameters on patients on therapy. Findings of this study also shows that breast cancer patients have low PCV and WBC count compared
to controls. Haematological investigation should be taken as an essential tool in the investigation and management of breast cancer. Active breast cancer awareness
campaign should be carried out on the need for early diagnosis. More research should be carried out to investigate the pattern of other haematological parameters in
breast cancer disease.

A number of risk factors such as reproductive and hormonal
factors, alcohol consumption, cigarette smoking, family history,
obesity, dietary factors and chronic inflammation have been identified
for breast cancer. The mechanisms by which they increased risk of the
disease are not always clear [4]. Although 10-15% of breast cancer cases
have some family history of the disease, only 5% can be explained by
rare, highly penetrant mutations in genes such as BRCA1 and BRCA2 [5].

Introduction

Cancer is defined as an abnormal mass of tissue, the growth of
which exceeds and is uncoordinated with that of the normal tissues.
This growth persists in the same excessive manner after the cessation
of the stimuli that evoked the change [1]. Cancer can develop in tissues
of breast, usually the ducts (tubes that carry milk) and lobules (glands
that produce milk) and therefore, are known as breast cancer. Cancer
can occur in both men and women, although breast cancer in men is
rare [2].

Worldwide, breast cancer is the second most common cause of
cancer-related death in women after lung cancer [6]. Also, it is the

. . most prominent cause of cancer death among women in low-and
Breast cancer most commonly develop from the lining of milk ducts P &

and the lobules that supply the ducts with milk. There are two most
commonly used screening methods which are physical examination
of the breasts by a healthcare provider and mammography. These two
methods can offer an approximate likelihood that a breast lump is
cancer, and may also detect some other lesions, such as a small cyst [3].
When these examinations are inconclusive, a sample of the fluid in the
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lump can be removed for microscopic analysis (a procedure known as
fine needle aspiration, or fine needle aspiration and cytology—FNAC)
for the establishment of diagnosis [3].
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middle-income countries, accounting for 269,000 deaths (12.7% of all
cancer deaths) in 2008 [7-8]. The breast cancer burden differs between
countries and regions showing variations in incidence, mortality and
survival rates [9-10]. Breast cancer-related deaths in Nigeria reached
13,264 or 0.70% of total deaths and showed that Nigeria ranks 4™ in
the world [11].

Adebamowo and Ajayi [12] stated that breast cancer is the most
common cancer in Nigeria. In the North-West geopolitical zone of
Nigeria, cancer of the breast is second most common cancer after
cancer of the cervix, while at University College Hospital (UCH),
Ibadan (situated in the South-West geopolitical zone of Nigeria) it
is leading malignancy among women [123-14]. Also, in the North-
Central geopolitical zone of Nigeria, breast cancer constitutes 22.41%
of new cancer cases registered in 5 years and accounts for 35.41% of all
cancers in women [15].

In Western countries, breast cancer is the most commonly
diagnosed cancer in women and the second leading cause of mortality
and morbidity in women. International Agency for Research on Cancer
(IARC) provide statistics on the incidence, prevalence and mortality
rates of cancers in 184 countries and reported that breast cancer is
affecting women in 145 countries which includes US, UK, Australia,
Canada and Denmark were ranked higher than Africa and Asia [16].
The current estimates in the United States indicate that 226,870 women
are diagnosed with breast cancer, with 39,510 deaths in the year 2012 [17].

Complete blood count (CBC) is a blood test that gives important
information about the kinds and numbers of cells in the blood,
especially red blood cells, white blood cells and platelets. CBC helps
health professional check any symptoms, such as weakness, fatigue, or
bruising. CBC support the diagnosis of several diseases, such as anaemia,
acute infections, haemorrhagic states, allergic disorders, cancers, and
immune disorders, health screening and pre-operative evaluations
[18]. Blood contains a variety of cells in appropriate proportions in
normal persons. Any kind of severe disease or abnormality has a direct
impact on blood parameters. It is necessary to study the changes in
haematological parameters in breast cancer patients, at regular intervals
during treatment (chemotherapy and radiotherapy).

Haematological parameters have been correlated with prognosis in
several malignancies. The white blood cell count (total and differentials)
and packed cell volume predict disease severity and mortality risk [19-
20]. Many studies have asserted that thrombocytopenia is observed
in various malignancies [21]. Platelets are important cellular particles
for haemostasis and vascular integrity. They are produced from bone
marrow precursor cells, megakaryocytes. Abnormalities in their
normal circulating number either in the form of thrombocytosis or
thrombocytopenia are associated with many pathologic conditions.
Cytokines that stimulate thrombopoiesis are often elevated in
cancer, and as a result, various cancers have been associated with
thrombocytosis. In addition, thrombocytosis has been found to be an
adverse prognostic factor in many types of common cancers.

Breast cancer cases cause about 370,000 related deaths in women
each year even with all the significant progress in its diagnosis and
treatment [22]. WHO ([23] found out that breast cancer deaths
in Nigeria reached 13,264 or 0.70% of total deaths and showed that
Nigeria ranks 4™ in the world [11].

Despite the great concern posed by breast cancer in our locality,
there is little or no information towards the changes in haematological
parameters among breast cancer patients. There is paucity of data to
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assess the changes in both the haematological parameters among breast
cancer patients in Sokoto State. Based on these facts, this study was
designed to investigate the changes in some haematological parameters
among breast cancer patients in Specialist Hospital, Sokoto, North-
Western Nigeria. Findings from this study can potentially enhance
better management and follow-up of patients with breast cancer. The
aim of this study is to determine changes in some haematological
parameters (PVC, TWBC and platelets) among breast cancer patients
aged 18 years and above in Specialist hospital, Sokoto, North- Western
Nigeria.

Materials and methods

The study area

The study was carried out in the Department of Haematology,
and the Department of Surgery, Specialist Hospital, Sokoto, Nigeria.
Specialist Hospital Sokoto is a tertiary health facility located in Sokoto,
the Sokoto State Capital. It serves as a referral center for residents in
Sokoto and neighboring Niger in the West African sub-region. The
state is located in the extreme Northwest of Nigeria, near the confluence
of the Sokoto River and the Rima River. The State is in the dry Sahel,
surrounded by sandy savannah and isolated hills, with an annual
average temperature of 28.3°c (82.9°F). Sokoto is, on the whole, a very
hot area. However, maximum daytime temperatures are for most of
the year generally under 40°c (104.0°F) and the dryness makes the heat
unbearable. The warmest months are February to April when day time
temperature can exceed 45°% (113.0°F). The rainy season is from June
to October during which shower are a daily occurrence. Sokoto city is a
major commerce center in leather crafts and agricultural products. As
at 2006, the state has a population of 3.6 million.

Study population

The study population for this study included 46 female breast
cancer patients aged 18 years and above (subjects) and 46 healthy
females who were monitored as controls. Both subjects and controls
were recruited from Specialist Hospital, Sokoto.

Inclusion criteria

Consenting adults (18 years and above) with histologically
confirmed breast cancer including those that have started treatment
and those that have not started were recruited as subjects.

Exclusion criteria

Non-consenting adults, non- adults (<18 years) and non-breast
cancer patients, pregnant breast cancer patients and those with benign
breast tumor were excluded.

Study design

The research is a case-control study involving 46 breast cancer
patients who served as subjects. The control participants consisted of
46 non- breast cancer apparently healthy adults. Qualitative data were
elicited using a structured interviewer-administered questionnaire
administered to each patient and information on patient’s demographic
and socioeconomic characteristics including gender, age, marital status,
occupation, and education were obtained. Information on the patient
nutritional status, stage of breast cancer and whether they were under
therapy or newly diagnosed were also obtained. While quantitative
data were gotten by estimating the levels of some haematological
parameters (platelets counts, white blood cell counts and haematocrit).
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Ethical consideration

Ethical approval for the study was obtained from the Ethical
Committee in Specialist Hospital, Sokoto.

Informed written consent

Written informed consent was obtained from all the participants
(subjects and controls).

Subject selection

All the breast cancer patients were consecutively selected from the
population of breast cancer patients attending the Surgical Clinics of
Specialist Hospital, Sokoto. All breast cancer patients who satisfied the
study inclusion criteria were selected until the desired sample size was attained.

Analytical method

Questionnaire: Questionnaire was used to collect bio data and
related information from the subjects and control participants.

Full Blood Count (Complete Blood Count): The full blood count
was carried out using Auto Haematology Analyzer (Genesis HA6000,
Perlong Medical Equipment, China) to analyze some haematological
parameters which include: Packed Cell Volume (PCV), Total White
Cell Count (TWBC) and Platelet Count.

Results
Analysis of the study population

A total of 46 histologically confirmed breast cancer female patients
with mean age of 42.91 + 5.83 years and 46 age and gender- matched
apparently healthy controls with mean age 42.83 + 5.80 years were
enrolled for the study. The results are presented as mean * standard
error of mean. Table 1 shows the socio-economic and demographic
characteristics of the subjects and controls and reveals that majority of
the patients; 20 (43.5%) and control group; 23 (50%) were in the age
range of 40-49 years. The distribution of patients and control group
based on ethnicity shows that majority of subjects and controls were
Hausa/Fulani; 42 (91.3%) and 29 (63%) respectively. The distribution of
the subjects based on educational status shows that 6 (13%) had tertiary
education, 11 (23.9%) had secondary, 12 (26.1%) had primary education
and 17 (37%) had no formal education as compared with control where
6 (13%) had tertiary education, 14 (30.4%) had secondary education, 19
(41.3%) had primary education and 17 (37.0%) had no formal education.

Occupational distribution of the subjects indicated that 6 (13%)
were employed while the remaining 40 (87%) where either unemployed/
full time housewives as compared to control where 22 (47.8%) were
employed, 17 (36.9%) were unemployed/full time housewives, or
7(15.20) were students. Most of the subjects and controls were married,
44 (95.7%) and 42 (91.3%) respectively.

The classification of the patients based on cancer staging shows
that 2(4.3%) were in stage 1, 17(37%) were in stage 2, 22(%) were in
stage 3 and 5(10.9%) were in stage 4. Table 2 revealed that PCV, WBC,
Neutrophils and Lymphocyte levels were significantly lower among
breast cancer patients as compared to controls (p<0.05). The platelet
counts of breast cancer subjects did not differ significantly when
compared with controls (p>0.05).

Table 3 shows the comparison of haematological parameters of
newly diagnosed non-therapy patients and controls. The mean PCV
levels were significant lower as compared to controls (p<0.05) whereas
the mean TWBC and platelets were not significantly different as
compared to controls (p>0.05).
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Table 1. Socio-demographic Characteristics of Controls and Patients.

Characteristics Patients Controls
N=46 Percentage (%) N=46 Percentage (%)
Age groups(years)
20-29 3 6.5 2 43
30-39 12 26.1 18 39.1
40-49 20 43.5 23 50
50-59 9 19.6 3 6.5
60-69 1 2.2 - -
>70 1 22 - -
Marital Status
Married 36 78.3 37 80.4
Single 3 6.5 5 10.9
Widowed 1 22 - -
Divorced 6 13 4 8.7
Tribe
Hausa/Fulani 42 91.3 29 63
Yoruba 2 43 9 19.6
Igbo 1 22 7 15.2
Others 1 22 1 22
Education Level
Tertiary 6 13 6 13
Secondary 11 239 14 304
Primary 12 26.1 19 413
Non-formal 17 37 17 37.0
Occupation
Employed 6 13 22 47.8
Unemployed/ 40 87
House wives
BressttuS::tcser staging 17 36.9
Stage 1 2 43
Staie 2 17 37 7 152
Stage 3 22 47.8
Stage 4 5 10.9

Key: N= Number, % =Percentage

Table 2. Mean comparison of some Haematological parameters for patients and controls

Parameters Patients Controls t-test p-value

PCV (%) 29.2+0.5 36.20+0.42 -10.69 0.000(s)

WBC (x10°/1) 3.91+0.19 4.38+0.13 -2.03 0.045(s)
PLT (x10°/1) 197+5.06 207+5.84 -1.24 0.217

Data are presented as mean + SEM.
Key: PCV = packed cell volume, WBC = white cell, PLT = platelet, (s) =statistically
significant.

Table 3. Comparison of Haematological parameters of newly diagnosed non-therapy
patients and controls

Parameters p:iz:;::l(e;ig};) (i;n:::;s t-test p-value

PCV (%) 30.67+ 0.67 36.21+0.42 7.205 0.000(s)
WBC (x10°/1) 4.53+0.30 4.38+0.13 -0.562 0.576
PLT (x10°1) 217+8.23 207+5.84 -0.959 0.341

Data are presented as mean + SEM.
Key: PCV = packed cell volume, WBC = white cell, PLT = platelets, (s) =statistically
significant.

Table 4 shows the mean difference in the haematological parameters
between patients on therapy and those not yet on therapy. The mean
values of PCV, TWBC, and PLT were significantly lower in those on
therapy as compared to those not on therapy (p<0.05).

Table 5 is an overview of the difference in the pattern of full blood
count of the patients according to the stages of cancer. None of the
parameters differed significantly in the four stages of cancer (p>0.05).
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Table 4. Haematological and Biochemical Parameters of Subjects based on the presence
or absence of therapy.

Therapy Remark
Parameters Yes No P value
(N=24) (N=22)
PCV (%) 27.87+0.6 30.67+0.69 0.001 SS
WBC (x10%/1) 3.33+0.18 4.53£0.30 0.001 SS
PLT (x10%1) 178.58+6.74 217.18+8.2 0.001 SS

Values are mean + standard error of mean, Level of significance is considered when p<0.05
Key: N= number of subjects, Yes= patients that have started therapy, No= newly
diagnosed patients, PCV= Packed cell volume, WBC= White blood cell, PLT= Platelet,
(s) =statistically significant.

Table 5. Haematological and biochemical parameters based on staging

Parameters TNM Classification Pvalue | Remark
Stage I Stage I | Stage III | Stage IV
(N=2) (N=17) (N=22) (N=5)
PCV (%) 33.15+£0.07 29.84+0.56 28.23+0.9 | 29.8+0.02 0.156 NS
WBC (x10%/1)| 4.45+0.25 | 4.07£0.37 | 3.71+0.26 | 3.94+0.60 0.797 NS
PLT (x10%1) | 226+3.5 | 205+12.3 | 192.5£6.9 | 175+14.6 0.310 NS

Values are mean + standard error of mean, Level of significance is considered when p<0.05
Key: N= number of subjects;, PCV=packed cell volume, WBC=white blood cell count,
PLT=platelet, Vit C=vitamin C, Vit B5=vitamin BS5, SS= statistically significant, NS= not
significant.

However, the mean values of PCV, TWBC counts, Neutrophil and
Lymphocytes where higher in stages 1 and 2 compared to the advance
stages (3 and 4) (p<0.05). There was no statistically significant difference
in the Vitamin B5 level (pantothenic acid) based of the stage of breast
cancer (p<0.05).

Discussion

Cancer is still one of the leading causes of death and equally
prevalent all over the world. Only early diagnosed tumor with none
to less metastasis can be treated either by radiotherapy, surgery or
chemotherapy. Chemotherapy are used to kill the neoplastic cells
without damaging healthy surrounding tissues [24-25]. In this study
the peak age of incidence of breast cancer was 40-49 years (5"decade).
This is in accordance with the findings from previous reports; South
Africa [26]; Kenya, [26]; Ilorin, Nigeria [15] and Sudan [27] which
reported the peak age of incidence of breast cancer to be the 5 decade.
Our finding is however in variance with reports from Norway [28] and
Philippines [29] which indicated peak age of incidence in the 6" and
8™ decade respectively. Similarly, a previous report from Khartoum,
Sudan [30] indicated that the peak age was above 50years. The variation
in peak age of incidence of breast cancer may be attributed to the onset
of breast cancer aetiopathogenesis which have been found to include,
early menarche, late menopause, late age at first birth, and other
reproductive factors [31].

It was observed that majority of patients are predominantly Hausa/
Fulani (91.3%). Our finding is in agreement with the study carried in
Zaria [32]). The reason for this observation may be due to the fact that
the Hausa and Fulani are the major ethnic groups in Sokoto, North
Western Nigeria.

We observed in this study that the majority (37%) of the breast
cancer patients had no formal education; the remaining 63% had
tertiary, secondary or primary education. This is in consonant to the
report of study from Sudan [30] which indicated that 40.9% of their
cohort of breast cancer subjects was illiterate. However, the findings in
Lagos [33] are at variance with the findings in this present study. The
difference may be due to low level of enrollment in primary, secondary
and post education level in this study area (Northern Nigeria) than in
Lagos (Southern Nigeria).
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This study also shows that the most of the patients are full time
housewives/ unemployed. This is in agreement with the finding
in Sudan (Mohammed and Daoud, 2013) and in contrast with the
findings in Lagos [33]. This is also related to the low level of education
in this study area.

We observed in this study that majority of the subjects (47.8%)
presented with stage 3 disease. Our finding is in agreement with the
study carried out in Zaria [32] which indicated that half of their breast
cancer patients presented with stage 3 diseases.

Full blood count is a prerequisite investigation requested
for all cancer patients before surgery, use of chemotherapy and/
or radiotherapy. Several studies have also established that poor
parameters adversely influence the outcome of cancers. Studies have
also correlated haematological parameters and markers of the systemic
inflammatory response with prognosis in several malignancies. Poor
parameters adversely influence the outcome of cancers. Haematological
parameters and markers of the systemic inflammatory response have
been correlated with prognosis in several malignancies. The white
blood cell count (total and differentials) and packed cell volume predict
disease severity and mortality risk. For example, elevated WBC counts
predict a worse prognosis in patients with cancer or coronary artery
disease and anaemia predicts increased risk of death of cancer patients
with heart failure [34-35].

White blood cells exist in the blood, the lymphatic system and the
tissues and are an important part of the body’s defense system. Some
diseases like cancer trigger a response by the immune system and cause
an increase in the number of white blood cells. A mounting body of
evidence indicates that inflammation has a role in the development and
progression of several types of cancer. In this study, it was observed
that the TWBC counts of patients were significantly lower compared
to controls (p<0.05). This finding is in agreement with previous reports
[36-38]. However, our finding is at variance with a previous report in
India [39] where no significant difference was observed between TWBC
counts of breast cancer subjects and controls. The discordance could be
due to different testing methods used. A low white blood cell count,
also known as leukopenia is one of the most serious and frequent effects
of chemotherapy. It can necessitate a delay in treatment or a reduction
in dose. White blood cells are essential for the body to fight infections
and when they are decreased, an individual becomes susceptible to
infections. The white blood cell count (total and differentials) predict
breast cancer disease severity and mortality risk [40]. Full blood count
help health professionals check any symptom patients may have such
as fatigue, weakness or bruising. It also helps in the diagnosis of other
opportunistic diseases [18]. Neutrophils and lymphocytes are white
blood cells that are dispatched as part of the body’s immune system
response to harmful invaders, including cancer cells. Neutrophil-
to-lymphocyte ratio is the most studied parameter in breast cancer.
Several studies have reported that a high NLR is associated with a poor
outcome in several different types of cancer [41]. Total leucocyte count,
if elevated, predicts poorer prognosis [42] (Grim et al., 1985). Studies
have shown of a remarkable increase in the white blood cell counts in
breast cancer prior to chemotherapy [37, 39]. Akinsegun [40] found
the white blood cell count to be higher in patients when compared to
controls.

This study indicated that the packed cell volume was significantly
lower among breast cancer subjects compared to the apparently
healthy controls (p<0.05). This finding is consistent with previous
reports [18, 37]. The PCV is the volume percentage of red blood cells
in whole blood. It is considered an integral part of a full blood count.
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Along with haemoglobin concentration can be used as a reference
of its capability to deliver oxygen. It is often used as an index for the
diagnosis of anaemia. The decreased in PCV observed among breast
cancer patients is consistent with findings in previous reports which
showed that anaemia is a constant feature among breast cancer patients
[39, 40, 43]. The anaemia seen in these patients may be due to the effect
of chemotherapy and or anaemia due to chronic diseases. Anaemia
is defined as a haemoglobin level less than 14 g/dl for men and less
than 12 g/dl for women. It has been subdivided into mild (10 g/dl-
normal), moderate (8-10 g/dl), severe (6.5-8 g/dl) and life threatening
(<6.5 g/dl or unstable patient) anaemia [44]. Haemoglobin and packed
cell volume are indirectly associated with increased risk of cardiac
failure in cancer patients. Several studies have shown that anaemia is
a frequent finding in cancer patients, occurring in >40% of cases [45-
47]. Similarly, a study by Shrivrastava et al. (2017) [39] has shown low
level of haemoglobin and RBC count in breast cancer. A case control
studies carried out by Akinsegun [40] on breast cancer found 58 out
100 of the cases to be anaemic. However, [48] in a study to assess the
perioperative blood count in breast carcinoma found no significant
correlation between cancer patients and anaemia. Anaemia is associated
with shorter survival in cancer patients and this association has been
established for breast cancer and almost all types of cancer studied
[18, 49-50]. Anaemia has also been identified as an adverse prognostic
factor. Cancer promotes inflammatory cytokine production which
suppresses erythropoiesis and erythropoietin production [51].

There was no significant difference in platelet counts between
the breast cancer subjects and controls (p>0.05). Our finding is in
agreement with previous study report [39] (Shrivastava, et al., 2016).
However, the finding from this study is at variance with a previous
report in Babylon reported by Liqaa (2014) [18] which indicated a
significant increase of platelets among breast cancer subjects. The
reason for the non-significance difference in the platelet count between
breast cancer subjects and controls in this study may be due to the
fact that this study was carried out in a malaria endemic environment.
Platelet activation has been associated with malaria infection [52].
Plasmodium can interact with different receptors on human platelet
which shortens their life span and pathogens can induce removal of
platelets from the circulation by stimulating their sequestration in
organs or by triggering their clearance by phagocytosis [52].

Studies have shown that in women in whom breast cancer has been
diagnosed, an increased circulating platelet count (thrombocytosis) is
associated with a poor cancer prognosis, suggesting a potential direct
role for platelets in the pathogenesis of the disease [53-54]. An increased
risk of thrombosis as well as increased platelet activation has been
observed for decades in women with breast cancer, but until recently,
these clinical observations have been considered a paraneoplastic
phenomenon [55-56]. Studies have shown a decreased platelet counts
when compared to controls [18, 39, 40, 57].

This study observed that the mean values of the haematological
parameters of patients on therapy were significantly lower than those
that were newly diagnosed (p<0.05). This finding is in agreement with
previous studies [58-59]. About 33% of cancer patients experience an
infection as a result of chemotherapy, of which 57% are associated
with neutropenia. This suggests that the risk of neutropenia has
a significant impact on patients’ clinical care and quality of life.
Neutropenia is a common and potentially life-threatening side effect
of some chemotherapeutic regimens, due to the heightened risk of
infection [60-61]. Thrombocytopenia can be a serious complication
[62]. It can be caused by bone marrow suppression, as a side effect
of chemotherapeutic drugs or as a direct consequence of cancer (i.e.,
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infiltration of the bone marrow, which results in impaired production
of platelets).

Conclusion and recommendation

Conclusion

Findings of this study has shown that breast cancer patients had a
lower PCV, TWBC count and ascorbic acid level compared to controls.
There was no significant positive correlation between the hematological
parameters and the biochemical parameters. Chemotherapy further
exerts adverse effects on patients as seen with the significantly
decreased values of haematological parameters on patients on therapy.
Findings of this studies also shows that breast cancer subjects prior to
treatments have low PCV, and vitamin C levels but elevated TWBC
and Platelets counts. There was no specific trend in the mean values
of the haematological and biochemical parameters across the stages of
the disease.

Recommendations

This study recommends that; active breast cancer awareness
campaign should be carried out on the need for early diagnosis.
Haematological investigation should be taken as an essential tool in
the investigation and management of breast cancer. Recombinant
erythropoietin should be used alongside Chemotherapy to manage
anaemia in breast cancer. More research should be carried out to
investigate the pattern of other haematological parameters and
biochemical parameters in breast cancer disease. Investigation of
Ascorbic acid level (Vitamin C) should also be included as a tool for
diagnosis and management of breast cancer.
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