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ABSTRACT

Background: Full blood count is a prerequisite investigation requested from all breast cancer
patients before and during treatment.Poor parameters adversely influence the outcome of cancers.
Objective: This study investigated the use of Complete Blood Count (CBC) and Erythrocyte
Sedimentation Rate (ESR) as biomarker prognostic tool in breast cancer subjects.

Methods: The sample size comprised of 110 female subjects and controls with ages between 21-
70 years. A longitudinal study method was used. The samples were collected from apparently
healthy individuals as control, pre-treatment at diagnosis and the treatment samples at different
stages of the treatment. Questionnaire used obtained other demographic information. The data was
analyzed with IBM SPSS PC. Version 20.0; SPSS Inc., Chicago, Ill., USA.

Results: Results showed that increased Neutrophil/Lymphocyte Ratio (NLR) and decreased
Lymphocyte / Monocyte Ratio (LMR) were significantly associated with increased hazard ratio (HR)
and decreased OS at p<0.05 while Platelet/Lymphocyte Ratio ( PLR) had no significant difference
at P>0.05 in Breast Cancer. In CBC and ESR, control, pre-treatment and treatment period, red
blood cell (RBC) parameters and total white blood cell (TWBC) parameters decreased significantly
at p<0.05 in treatment results compared to the pre-treatment and control results while others
showed no significant increase at p<0.05 in treatment results compared to pre-treatment results.
Treatment red cell distribution width (RDW) and mean platelet volume (MPV) observed a significant
increase (p<0.05) compared to the control and pre-treatment results. Age group 21-30 years
showed more susceptibility than other age groups with lowest mean+SD in CBC and ESR but with
no significant difference at p>0.05.

Conclusion: This study supports the concept that biomarkers such as CBC and ESR can be used
as a prognostic tool in early detection, treatment and monitoring of the disease progression in these
subjects

Keywords: Breast cancer; inflammation; complete blood count; hospital; Nigeria.
1. INTRODUCTION infiltrating  lymphocytes, TILs) is a good
prognostic indicator in HNSCC” [3]. “In turn,
cancer cells modify the behavior of neutrophils
inducing the release of cytokines and

“The relation between cancer and the immune
system has been increasingly recognized over by

the past three decades” [1]. “While immune-
surveillance is a strong line of defense by which
transformed cells are cleared by cells like
lymphocytes and natural Killer cells, chronic
inflammation is an established risk factor for
developing several types of cancer including
colon cancer, hepatocellular carcinoma and
gastric cancer” [2]. “In addition, the tumor
microenvironment is infiltrated by a
heterogeneous population of immune cells, each
playing a different role in the cross-talk between
cancer cells and the host, either favoring or
suppressing tumor progression. For example, a
subset of myeloid cells which is expanded in
cancer patients are myeloid-derived suppressor
cells (MDSCs). These are immature myeloid
cells of granulocytic or monocytic lineages that
are elevated in cancer. MDSCs are capable of
suppressing anti-tumor T cell activity and
promoting tumor angiogenesis” [1]. “In fact,
higher numbers of circulating MDSCs is a poor
prognostic indicator in esophageal, gastric and
pancreatic cancers. On the other hand, higher
lymphocyte infiltration in the tumor (tumor-

metalloproteinases, increasing their chemotactic
potential and inhibiting apoptosis, which
perpetuates cancer-associated inflammation.
This suggests that different subsets of the
inflammatory arsenal play opposing roles in
shaping cancer behavior” [4]. “It is evident that
components of the CBC can provide valuable
prognostic information in solid tumors and
hematologic malignancies that are not only
limited to survival predictions or assessment of
disease progression, but also are important tools
when evaluating response to treatment. Thus,
true assessment of the utility of the CBC as an
inexpensive, established, and globally accessible
prognostic factor in many malignancies requires
careful studies of the sample results obtained. It
is likely that future prospective studies examining
the biology behind the prognostic value of the
different components of the CBC count would
later yield significant therapeutic progress and a
thorough understanding of disease
pathogenesis. The breast cancer incidence rate
is much lower in Asian countries as compare to
western countries. The cancer incidence is



increasing in all regions of the world with majority
of rise seen in developing countries” [5].
“Contrary to the recent drop in the breast cancer
incidence in Western countries, the incidence in
Korea has been gradually rising for more than a
decade. Breast cancer has by far the highest
incidence of all cancer types among women
around the world” [6].

“In Nigeria, breast cancer is the most common
cancer in females accounting for 49.9%, followed
by cervical cancer in 22.4%, and others are
ovarian 21.9% and colorectal 2.3%. Liver cancer
was the least common cancer 1.4%.The peak
incidence of breast cancer in Korea is among
women 45-49 years of age, whereas that in the
USA and Canada is among women 75-79 years
of age Although estrogen exposure,
unfavorable lifestyles, and genetic factors are
known to be major risk factors for breast cancer,
the unique epidemiological features of breast
cancer among Korean women are not properly
understood” [7]. “In Nigeria, all the breast cancer
deaths were female and the majority of these
deaths occurs in young adult and the middle
aged group, and these groups accounts for 294
(79.9%) deaths. 100 (27.3%), 93 (25.4%), 76
(20.7%), and 1 (0.2%) of the cases are seen in
the age groups 41-50, 31-40, 21-30, and 11-20
years, respectively. Others are seen above the
age of 50 years but no death was recorded
above the age of 80 years. The male to female
ratio was 1:3. A study done from 1981-1990
comprising of 1842 breast cancer women with
17.2% presented with stage | and Il; 73.8%
presented with stage Ill. The peak age was
between 36-45 years” [8]. “The peak age of
breast cancer in Nigeria was reported to be
between 35-39 years in 1999” [9]. “Age is an
important risk factor for breast cancer, as women
over 50 vyears of age accounted for
approximately 78% of new breast cancer cases
and 87% of breast cancer-related deaths in 2011
in the United States .However, the worldwide
incidence of breast cancer among younger
women has increased such that breast cancer is
the most frequently diagnosed form of cancer
among women aged <40 years Therefore, it is
very important to understand the association
between age at diagnosis and breast cancer
survival” [10]. "It has been suggested that age at
diagnosis is related to breast cancer survival, but
the data regarding this issue were conflicting”
[11]. “Most of the currently available data indicate
that young age is associated with a poor
prognosis due to the presence of more invasive
disease among this population which is
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supported by other studies” [12,13]. “Although
some studies have noted that elderly women
experience poorer outcomes than younger
patients, however, the relationship between age
and breast cancer prognosis remains unclear
and controversial” [14].

The majority of previous studies have reported
that young age is associated with a poor
prognosis among breast cancer patients, but this
issue remains controversial, as the results of
studies performed in Iran [15], Nigeria [16], Egypt
[17], and even the United States[18] do not
support this conclusion. However, most of these
studies allocated patients into two groups and
used age cut-offs of 35 or 40 years. As a result,
the age ranges of the older groups in these
studies were extremely large and included
middle-aged and senile patients, which may have
affected the results of their studies. A few studies
performed comprehensive analyses involving
patients of all ages. “A retrospective cohort study
of 767 breast cancer patients in Brazil, the
results of which indicated that women aged =70
and <35 exhibited shorter cancer-specific
survival than patients aged between 36 and 69
years” [19]. "A study analyzed 493 breast cancer
patients diagnosed from 1998-2005 in Australia
and found that women under 40 years and over
70 years exhibited poorer overall survival than
women between 40 and 69 years” [20]. Similarly,
“study done on 4,453 women who were
diagnosed with breast cancer between 1961 and
1991 at a single institution in Sweden and were
followed up for 10 years regarding breast cancer-
specific mortality. They found that women fewer
than 40 and above 80 years of age had poorer
prognoses than women in other age groups.
Younger patients were more likely to be
diagnosed with a higher grade and a more
advanced stage of disease. This may be due to
poor breast cancer screening in young women,
as the incidence of the disease in this population
is low, which results in patients having larger
masses and more advanced disease when they
are diagnosed” [21]. “Additionally, younger
patients were more likely to be hormone
receptor-negative, and elderly patients were
more likely to be hormone receptor-positive” [22].

1.1 Breast Cancer in CBC and ESR

“Full blood count is a prerequisite investigation

requested from all cancer patients before
surgery, use of chemotherapy and/or
radiotherapy. Poor parameters adversely

influence the outcome of cancers” [23].



“Hematological parameters and markers of the
systemic inflammatory response have been
correlated with prognosis in several solid
cancers” [24]. "Anemia is a common morbidity
encountered in most solid cancer patients and,
as a consequence, cancer patients suffer from
shortness of breath, fatigue, and decreased
energy, among other symptoms. Anemia of
cancer may also be evident at initial diagnosis.
Activation of the immune system appears to be
the driving force for a global diminution of
erythropoiesis, analogous to chronic
inflammatory conditions observed in anemia of
chronic disease” [25]. “It is postulated that the
immune system may be mobilized to stimulate
production of inflammatory cytokines that can
impede erythropoiesis. Consequently, there is
insufficient differentiation and proliferation of
erythroid precursors, leading to anemia” [26].
‘Inflammatory cytokines can also impair iron
metabolism which can result in reduced serum
iron levels and iron retention within the
reticuloendothelial system. Tumors can also
produce cytokines, which induce iron
sequestration,  thereby  decreasing RBC
production. Shortened RBC survival may also
result from over expression of inflammatory
cytokines” [26]. “Anemia can resultfrom bone
marrow invasion by solid tumors. Myelophthisis,
resulting from bone marrow replacement by solid
tumors or hematologic malignancies, may
manifest as anemia or pancytopenia. Breast
cancer is among the most common tumors
associated with bone marrow replacement” [27].
“‘While anemia in patients with this cancer is
often produced by the cancer itself; the addition
of chemotherapy significantly increases the
proportion of patients with anemia” [28]. “The
myelosuppressive effects of cytotoxic
chemotherapy agents on erythropoiesis are
generally cumulative in nature and up to 50% of
patients with cancer may develop chemotherapy-
induced anemia over the course of
chemotherapy” [27]. “A steady increase in the
rate of anemia occurs with additional cycles of
chemotherapy as evidenced by data from the
European Cancer Anaemia Survey (ECAS). This
study showed that the rate of anemia
(hemoglobin [Hb] <12 g/dL) increased from
19.5% in cycle 1 to 46.7% by cycle 5. The
percentage of patients with more severe anemia
(grades 2 and 3) also increased with greater
numbers of chemotherapy cycles” [29]. “Patients
can also become anemic within the first 2 cycles
of chemotherapy as evidenced by data from a
separate analysis of ECAS data in patients who
were not anemic (Hb>12 g/dL) prior to initiating
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chemotherapy. In this analysis, 62% of patients
experienced an Hb decline by 1.5 g/dL within a
median time of 6.1 to 7.2 weeks and 51%
experienced an Hb decline by 2 g/dL within a
median time of 7.3 to 8.9 weeks” [30].
“Depending on the chemotherapeutic agent or
regimen, anemia may be mild in degree (grade 1
or 2) in about 10%-85% of patients. Moderate or
severe anemia will develop in about 2%-55% of
patients and require intervention” [31].

“Chemotherapy may cause anemia in multiple
ways. First, some chemotherapeutic agents will
affect the production of new RBCs by damaging
normal bone marrow precursor hematopoietic
cells. When these cells are damaged, the ability
of the bone marrow to produce new RBCs is
impaired. Some drugs, such as platinum-
containing agents, are nephrotoxic, and also
affect the development of new RBCs by
interfering with erythropoietin production by the
kidneys” [32].

Patients with cancer may develop anemia
secondary to poor nutrition in general or due to
reduced function in the gastrointestinal (Gl) tracts
to absorb nutrients [26]. Folate deficiency may
develop in anorexic patients with cancer, while
vitamin Bj,deficiency can arise in patients who
have undergone gastric or small bowel resection
or bypass or have atrophy of stomach parietal
cells, which produce intrinsic factor necessary for
vitamin B, absorption  [33]. Iron  deficiency
anemia due to blood loss or the inability to
absorb iron in the Gl tract often occurs in patients
with malignancies of the Gl tract, including
colorectal cancers [28]. Nutrient deficiencies in
folate, vitamin By, or iron may lead to anemia
because all of these nutrients are essential to red
blood cell (RBC) production and development
[34].

Therefore, the hemoglobin concentration in
peripheral blood was also studied as a
prognostic factor in malignant disorders. The role
of hemoglobin levels in clinical outcomes has
been extensively examined in solid cancers,
such as cervical, ovarian, breast, prostate, renal,
liver, and endometrial cancer. Study established
an association between hemoglobin levels and
survival in solid carcinoma. Because of these
studies done, close attention should be paid to
anemia before and during treatment, with the
goal of maintaining adequate hemoglobin levels
and, as a consequence, ideally improving cancer
outcomes and quality of life [35].



The white blood cell count (total and differentials)
and packed cell volume predict disease severity
and mortality risk [36]. For example, elevated
WBC counts predict a worse prognosis in
patients with cancer and anemia predicts
increased risk of death of solid cancer patients
[37]. Solid cancer patients with an absolute
granulocyte count of 6000/mm®or more were
observed to have a shorter survival than the
ones with less than 6000/mm® A similar
phenomenon was observed independently in
patients with advanced carcinoma of the colon
[38]. A significantly worse 5-year cancer-related
survival for patients with peripheral blood
monocyte count>300/mm?® than for patients with
a count<300/mm®was observed in Japan
[39].The prognostic significance of neutrophils,
lymphocyte, platelet, mean platelet volume,
platelet-lymphocyte ratio and neutrophils-
lymphocyte ratio in patients with locally and
advanced gastric cancer were assessed in
Turkey and found to influence overall survival
[40]. Total leucocyte count (TLC), if elevated,
predicts poorer prognosis [41]. The white blood
cell count (total and differentials) and platelet
count predicts disease severity and mortality risk.
White blood cell (WBC) count, an inflammatory
biomarker, has become a useful predictor of
certain diseases as well as a marker of infection
[42]. An elevated WBC count, even within the
normal range, has been associated with breast
cancer incidence and mortality rate [43]. The role
of WBC count as a surrogate for inflammation
has not been examined in the context of well-
known effect modifiers for breast cancer
development. Several studies have attempted to
identify the association between WBC counts
and solid cancer risk especially in breast cancer,
but no consistent evidence has been found [44].

The role of neutrophils in human cancers is
relatively small. From an initial interest in the
1980s, the number of publications on neutrophils
in cancer-related studies has been steadily going
down [45]. However, this trend is now beginning
to change with the realization that neutrophils are
indeed important players in cancer development,
as reflected by several recent reviews [46]. Also
the role of neutrophils in cancer is multifactorial
and not fully understood. Neutrophils reflect a
state of host inflammation, which is a hallmark of
cancer [47]. They can participate in different
stages of the oncogenic process including tumor
initiation, growth, proliferation or metastatic
spreading [48]. The various roles of neutrophils
in cancer development and progression, by
several groups have recently explored the role of
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neutrophils and other markers of host
inflammation on clinical outcomes. Thus, an
elevated neutrophil count is an adverse

prognostic factor incorporated in a contemporary
prognostic score for metastatic Renal Cell
Carcinoma (mRCC) treated with targeted therapy
[49]. Furthermore, most data are available for the
ratio of neutrophils to lymphocytes measured in
the peripheral blood, the so-called Neutrophil-To-
Lymphocyte Ratio (NLR). An elevated NLR is
associated with worse outcomes in many solid
tumors, both in early and advanced stage of
cancer [50]. Moreover, an elevated NLR is
associated with lower response rates in
castration-resistant prostate cancer treated with
abiraterone or docetaxel [51]. Also, an early
decrease of NLR in response to targeted
treatment appears to be associated with more
favorable outcomes and higher response rates in
patients with RCC, even after adjustment for
known prognostic factors including NLR at
baseline [50]. In contrast a rising NLR during the
first weeks of treatment had the opposite effect
[52]. These findings make NLR a biomarker easy
to evaluate, and that have potential for the
identification of early responders.

Peripheral blood neutrophil counts are increased
in patients with cancer. Tumours produce
granulocyte colony-stimulating factor (G-CSF)
which skews the neutrophil retention/release
balance in bone marrow, leading to this increase
in blood neutrophils [53]. In direct contrast,
neutropenia in patients undergoing
chemotherapy has been shown (by meta-
analysis) to be beneficial to survival [54]. This
may of course just be a reflection of adequate
toxicity of the drug being achieved to kill tumour
cells. It must also be remembered that blood
neutrophil levels increase under other conditions,
such as infection. Within the same patient,
neutrophils may display varying roles at different
sites. Furthermore, appropriate inflammatory
responses are dependent upon a functioning
balance of neutrophil production, release from
bone marrow, recruitment to the site of injury and
clearance. Dysregulation of this homeostatic
process, for example, by tumour-derived G-CSF,
could perpetuate malignancy. In many patients
with advanced cancer, elevated counts of
neutrophils in blood are found. How cancers
induce neutrophilia is uncertain, but production of
granulocyte-macrophage colony-stimulating
factor (GM-CSF) is a possible mechanism in
several types of cancer [55. In addition, other
cytokines such as granulocyte colony-stimulating
factor (G-CSF), interleukin- (IL-) 1, and IL-6


https://molecular-cancer.biomedcentral.com/articles/10.1186/s12943-017-0707-7
https://molecular-cancer.biomedcentral.com/articles/10.1186/s12943-017-0707-7
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produced by tumors seem to contribute to
elevated neutrophil numbers in blood [56]. This
neutrophilia is associated with poor prognosis in
several types of cancers, such as lung,
melanoma, and renal carcinomas [57]. In
agreement with this; the presence of neutrophils
within certain tumors seems also to be an
indicator of poor prognosis.

Although the diagnosis and treatment of breast
cancer (BC) has improved in the past few years,
it is still the most common female malignancy
worldwide [58].In 2012, >1.7 million women
were diagnosed with BC, and >521,000 women
died of the disease [59]. A very steep increase in
incidence and mortality was observed in 2012
compared to 2008 (21.2% and 13.6%,
respectively). Developing countries have a lower
incidence of BC than developed countries, but
the mortality is high due to the lack of diagnosis
and treatment [60]. Due to its complex nature,
the progression and prognosis of BC are not yet
well understood. Some of the proven molecular
prognostic assays are expensive and
inaccessible to most patients [61]. Therefore,
predictive factors with economical and practical
advantages are desirable .Previous studies
found that the neutrophil-to- lymphocyte ratio
(NLR) could provide a prompt representation of
the state of inflammation, which might play key
roles in tumor growth, progression, invasion, and
metastasis [62]. Not only elevated numbers of
neutrophils in peripheral blood as reflected by
NLR are of prognostic relevance, but also their
presence in the tumor can be associated with
clinical outcome [63]. In this context, it should be
noted that what mainly impact the worse
outcome is the presence of inflammation within
the tumor, and the assessment of neutrophils is
an indirect measure of this and can vary among
tumor types.

Lymphocytes represent an important component
of the inflammatory microenvironment favoring
the initiation and progression of malignancies.
On the other hand, lymphocytes are key effectors
of antitumor immune responses, for instance as
they sense senescent cells (CD4"T
lymphocytes), as they release cytokines and
stimulate other immune cells (NKT cells) or as
they exert direct cytolytic activities against
transformed cells (NK and CD8" T lymphocytes).
Elimination and equilibrium are achieved via
lymphocytes, mainly the T cell subpopulation
[64].
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In cancer patients the “healthy” response
against the tumor is counteracted by a
suppressive, tumor-driven effect. This hypothesis
is strengthened by recent studies showing that
the absence or presence of T cells in colorectal
cancer specimens more accurately predicted the
outcome than using standard prognostic factors
[65]. Other studies in different types of cancer,
mainly cervical and breast cancer have also
shown similar results [66]. These studies further
confirmed the importance of the immune
response in prognosis alongside other more
established factors [67]. Recent studies also
support the case of immunoediting by observing
that tumor infiltration by lymphocytes is linked to
tumor-associated immune response, mainly
showing that the presence of tumor infiltrating
lymphocytes may be associated with improved
prognosis and clinical outcome in cancer patients
[68]. The composition of lymphocytic populations
in blood, ascites and tumors is regulated by
various cytokines and chemokines produced by
the tumors or the components of the immune
system [69].

The higher the lymphocyte count, the better the
overall survival, the Ilower the platelet-
lymphocyte ratio, the better the overall survival.
Some researchers did a work on the
lymphocytes in the peripheral blood of patients
with breast cancer. They found out that the
peripheral blood lymphocyte counts were found
to be significantly lower in the short-survivors
when compared with the long survivors. They
concluded that lymphocyte count may be a host
factor that influences survival in breast cancer
[70]. Another work analyzed the correlation
between curability by conventional treatment of
the 589 cases of the different types of solid
cancer with reasonable possibilities of cure, and
the total number of leukocytes in peripheral
blood. A positive significant correlation was found
between cancer curability and the total number of
peripheral lymphocytes, a negative correlation
was found between the total number of
peripheral neutrophils (segmented and none
segmented) and cancer curability. No correlation
was found between curability of cancer and
monocytes, eosinophil, or basophils. The
molecular mechanisms by which cytotoxic drugs
induce depletion of lymphocytes have not been
defined and may involve proliferative arrest in
lymphocyte  precursor  compartments  or,
alternatively, direct induction of apoptosis in
mature cells. Their findings indicate that the
immunologic activity of peripheral lymphocytes



may be a favorable factor in the cure of cancer
by conventional treatment [71].

It has been postulated that monocytes promote
tumor progression and support host antitumor
immunity. Moreover, an increased monocyte
count in the peripheral blood is considered a
predictive factor of poor prognosis in solid cancer
patients [72]. Study was done on the pre-
treatment monocyte count (MC) in patients who
had had liver resection due to hepatocellular
carcinoma, as well as in patients who underwent
hepatic surgery due to colorectal metastasis.
This work reported that a pre-treatment MC of
>300/mm®was an independent  prognostic
indicator of tumor recurrence in liver cancer
patients with hepatocellular carcinoma. In the
study of 97 patients with colorectal live
metastasis, univariate analysis showed that
patients with a pre-treatment monocyte count
>300/mm*® had a worse five-year cancer related
survival when compared with patients with a
monocyte  count  <300/mm?(p=0.04),  but
disease-free survival rates did not differ between
both  groups [73]. Elevated pre-treatment
monocyte counts in a multivariate analysis were
found to be an independent prognostic factor for
cancer-related survival. A high peripheral MC
(alone or combined with neutrophil count) has
also been associated with adverse outcomes in
cervical and ovarian cancer [74].

An increased pre-operative platelet count has
been identified as an adverse prognostic
indicator in bronchial cancer, gastric and
gynecological malignancies [75]. A high platelet
count is associated with tumor progression and
poor survival in patients with solid cancers
especially in esophageal carcinoma [76].The
relationship between cancer and thrombosis was
established in the late 19th century by Armand
Trousseau [77]. Since then, thrombocytosis has
been associated with cancer prognosis. Clinical
studies have investigated the frequency of high
platelet count in patients with cancer and the role
of high platelet count in patient outcomes. The
overall survival (OS) of patients with ovary
cancer, lung cancer, and breast cancer has been
related to thrombocytosis at the time of diagnosis
[78]. Except diagnosis, poor prognosis of
colorectal cancer and renal cancer are related to
high platelet counts at presurgery [79]. Another
work reported that platelet count is a predictor of
metastasis and venous thromboembolism in
patients with cancer [80]. Thrombocytopenia, is a
common hematological complication of liver
cancer caused by decreased production of
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hormone thrombopoietin (TPO) in the damaged
liver and increased destruction of platelets
through phagocytosis in the enlarged spleen, as
well as the loss of hematopoietic function in bone
marrow due to alcohol abuse or viral infection
[81].

Infiltration of the bone marrow by metastatic
tumour cells can result in bone marrow failure
and resultant hematologic abnormalities. As
cancer cells invade the healthy marrow, they
replace hematopoietic stem cells, leading to the
depletion of multiple cell lines. A study done
describe a typical pattern of anemia,
thrombocytopenia, and increased mortality [82].
Another work described 3 cases in which
patients presented with both  epithelial
malignancies and presumed itp. The mechanism
of carcinoma-associated itp has not yet been
elucidated. Age might be a contributing factor,
given that many of the individuals described in
the literature with both itp and carcinoma are
older than the average patient with isolated itp.
With advanced age comes immune system
dampening and modulation that could potentially
predispose to both malignancy and
thrombocytopenia [83]. Other theories include an
increase in anti-platelet antibody with carcinoma,
as well as the presence of immune-modulating
oncogenic viruses [84].

Recently, there has been intense interest in the
prognostic value of peripheral blood biomarkers
in colorectal cancer (CRC). Inflammation has
been reported to be involved in carcinogenesis
and disease progression and local cancer-related
inflammation can be reflected by a systemic
inflammatory response (SIR) [85]. Nearly a third
of cancer patients have thrombocytosis at
diagnosis and aberrant activation of platelets has
been shown to be associated with CRC [79].
Lymphocytes are essential components of the
tumor microenvironment, which contributes to
carcinogenesis [86]. Monocytes have been
reported to influence CRC progression and can
be used to predict prognosis [87]. Therefore, a
comprehensive evaluation of the literature is
warranted. Routine peripheral blood counts may
be useful prognostic factor for evaluating the
accuracy of risk stratification in patients with solid
cancers. Since chemotherapy and other solid
cancer treatment affect the full blood count, it is
important to know the extent of these effects by
comparing the full blood count results before and
during treatment in these subjects.

Erythrocyte sedimentation rate (ESR) is the most
widely used laboratory test for evaluating the



inflammatory status in clinical practice, including
infection, autoimmune and malignant diseases
[88]. Elevated ESR is frequently encountered in
patients with cancer. The outcome in various
malignancies depends on the type of the
underlying disorder, the stage and duration of the
disease, and the regimen and intensity of the
antitumor treatment [89]. In addition, an elevated
ESR level has also been identified as a
prognostic factor adversely affecting survival in
cancer patients [90]. A number of studies
indicated that an increased ESR level is
associated with worse survival; patients with
higher ESR values in various malignancies,
including colorectal cancer [88], renal cell cancer
[91] head and neck cancer [92] soft tissue
sarcoma [89], breast cancer [93], and prostate
cancer [94], had a shorter survival compared with
those with normal ESR levels.

The complete blood count is a prerequisite
investigation for solid cancer patients before the
use of any treatment [95]. Complete blood counts
are routinely performed during chemotherapy
and other breast cancer treatments to check the
number of each type of blood cell circulating in
the body. The complete blood count also helps to
check for different side effects of chemotherapy.
Blood counts are monitored regularly before
each cycle of treatment in breast cancer patients,
since cancer treatments affect the bone marrow’s
ability to make blood cells. Chemotherapy
medications and radiation exposure can
significantly reduce the levels of blood cells. This
reduction increases the risk of infection, fatigue
and bleeding. Complete blood count especially
lymphocytic count reflects the response of
cellular immunity in a cancer patient. The
alteration in hematological parameters influences
the disease progression. Hemoglobin (Hb) and
packed cell Volume (PCV) are indirectly
associated with increased risk of cardiac failure
in cancer patients [96].

It is evident that components of the CBC count
can provide valuable prognostic information in
solid tumors and hematologic malignancies that
are not only limited to survival predictions or
assessment of disease progression, but also are
important tools when evaluating response to
treatment. Thus, true assessment of the utility of
the CBC count as an inexpensive, established,
and globally accessible prognostic factor in many
malignancies requires careful studies of the
sample results obtained. It is likely that future
prospective studies examining the biology behind
the prognostic value of the different components
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of the CBC count would later yield significant
therapeutic  progress and a  thorough
understanding of disease pathogenesis.

In this present study, complete blood count was
studied in order to determine and compare their
pre-treatment and treatment CBC results for
prognostic values during the courses of
chemotherapy to prevent the risk of unpleasant
and life threatening side effects such as
anaemia, fatigue, infections and bleeding. Also to
prevent disruption of delivery of the treatment,
due to none efficient monitoring of the CBC
which can result in change to the planned dose
and time.

1.2 NLR, PLR, LMR IN Breast Cancers

Many inflammatory factors are associated with
BC prognosis. However, the association between
the preoperative NLR and prognostic value in BC
patients remains controversial [97]. An increasing
number of studies had concentrated on the
relationships between NLR and the prognosis of
tumor, and the breast cancer were also included
[98]. In a retrospective, longitudinal, cohort
study of 437 consecutive female breast cancer
patients, conclusion was drawn that NLR, as an
independent predictor of breast cancer mortality,
was superior to platelet-to-lymphocyte ratio
(PLR) [99]. While another researcher, indicated
that both increased NLR and PLR are associated
with poor survival in breast cancer, but only NLR
is independently correlated with OS and
Disease-Free Survival (DFS) [100].

A work reported that NLR was shown to be better
than derived Neutrophil/Leukocyte—Lymphocyte
Ratio (dNLR) in terms of predicting prognosis in
patients with breast cancer and a high
pretreatment NLR (NLR >4) was associated with
poor survival (DFS and OS) in patients [101].
Another work found that preoperative high NLR
was a significant diagnostic predictor of
distinction of breast cancer from benign
proliferative breast disease and elevated NLR
was also an important prognostic marker for
primary invasive breast cancer in a randomized
controlled trial, and the optimal cutoff for NLR
was 2.96 [102]. In multivariate analysis, NLR is
an independent predictor of short- and long-term
mortality in breast cancer patients with NLR >3.3
after adjusting for possible confounder [103]. As
for patients undergoing breast cancer surgery,
NLR >4 is associated with a higher risk of
relapse and NLR >3 is associated with a higher
risk of relapse and higher mortality [104].



A work demonstrated that patients with NLR
>2.06 showed poorer response to neoadjuvant
chemotherapy and a lower pathological
Complete Response (pCR) rate than those with
NLR <2.06. High NLR was an independent
prognostic factor for poor DFS and breast
cancer—specific survival (BCSS) in these patients
with breast cancer undergoing preoperative
chemotherapy [104]. However, some
researchers also discovered that cell death
induced by some types of chemotherapy can
improve CTL responses. Therefore, it is
necessary to consider the stability of NLR in the
process of drug therapy [105]. Clinicians may
think over what kinds of drugs the patients have
taken prior to employing NLR as the prognostic
factor of breast cancer.

Furthermore, when it comes to the diagnosis of
breast cancer in the early stages, it should be
noted that at this period the indicators of immune
system appear not to be strong enough for the
detection, due to a lack of systemic abnormalities
in the body. When it comes to stages, the value
of NLR ratio would rather likely play a predictive
role. Japanese researchers also reported that
preoperative NLR might be an independent
prognostic factor for survival in Japanese
patients with breast cancer, meanwhile they
pointed out that NLR was significantly higher in
patients with lower body mass index [106]. As for
Chinese patients with breast cancer, researchers
found that patients with high NLR >2.57 showed
a significantly lower OS than those with lower
NLR [107]. Another work reported that NLR is
independently correlated with OS and DFS; the
cutoff value of NLR (3.0) was consistent with that
of most of previous studies [100].

It should be noted that some studies indicate
patients with a lower NLR had a better prognosis,
whereas other studies have failed to show an
association [103]. Thus, a meta-analysis of the
association between the pretreatment NLR and
the prognosis of BC patients is warranted
[108,109]. Another study evaluated pretreatment
blood PLR, NLR and LMR for its prognostic
values in patients with breast cancer. This work
comprised of 436 breast cancer patients with
median age of 52.5 years (25-78 years). The cut
-off value NLR was =22.65, LMR=0.28 and
PLR=190.9. This work concluded that elevated
pretreatment NLR (22.65) and PLR (=190.9)
were associated with lower overall survival (OS)
in breast cancer (BC) while LMR did not affect
OS [110]. In another work done using 239 breast
cancer patients, they evaluated also the
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pretreatment LMR in all the patients. A cut-off
value was set at 6.00 using ROC. A total of 119
BC patients (49.8%) were classified in the high
LMR group and 120 BC patients (50.2%) in the
low LMR group. The low LMR group had
significant worse disease-free survivals (DFS) in
these patients while high LMR had significant
response to therapy [111].

1.3 Aim

To use the peripheral blood cells as an
assessment of inflammatory biomarkers in breast
cancer patients attending Surgery Out
Department at ESUT Teaching Hospital,
Parklane Enugu.

1.4 Specific Objective

1. To determine the complete blood count
and erythrocyte sedimentation rate of the
subjects at their pre-treatment and
treatment period.

To calculate the neutrophil to lymphocyte
ratio (NLR), lymphocyte to monocyte ratio
(LMR) and platelet to lymphocyte ratio
(PLR) in the subjects as prognostic
biomarkers.

3. To determine age group susceptibility.

1.5 Justification of the Study

This work will be used to show that a simple,
lower costs and less complicated procedure
complete blood count can compare favourably
with the more extensive, expensive and complex
molecular markers for the diagnosis and
prognosis in these subjects using longitudinal
analysis.

1.6 Statement of the Problem

The encumbrances and delay in the early
detection, diagnosis and treatment on cancer
subjects has led to early deaths, so the
development of simple, cost effective, fast and
non-invasive method will go a long way in
alleviating the delays in treatment of these
subjects ensuring chances of long time survival.
Determination of the specific age group that is
more susceptible to these solid cancers will
increase awareness and screening in that age

group.
1.7 Limitation of Study

The economic hardship on these subjects
affected their availability for treatment hence



decreased the sample size. More subjects would
have been included if this study follow-up was
done for more than two years period.

1.8 Scope of the Study

This work is a longitudinal study that involves
the use of questionnaire in obtaining
demographic and clinical information needed in
this research. It involved also the use of fully
automated machines that helped produce
results with precision, accuracy and quality
assurance.

2. MATERIALS AND METHODS

2.1 Study Site

This study was conducted in ESUTH Teaching
Hospital Parklane GRA Enugu, Enugu
State. Enugu was created on 27" August 1991.
Enugu State is one of the five states in the
South Eastern geopolitical zone of Nigeria and
was the administrative capital of the former
East Central State. It has an area of 8727.1
square kilometers. It is bounded by Anambra
State on the west, Imo and Abia States on the
south, Kogi state on the north and Ebonyi and
Benue States on the east. The state has a
projected population of over 3.5 million people.
The major municipal cities are the capital, Enugu
and Nsukka. Within Enugu State, there are six
(6) district hospitals, thirty-six (36) cottage
hospitals and three hundred and sixty-six (366)
primary health care centers, health centers and
health posts. ESUT Teaching Hospital is one of
the hospitals offering comprehensive surgical
health services in Enugu. The people of Enugu
are mainly Igbo by tribe, though other tribes like
Hausa, Yoruba etc, are well represented as well.
The inhabitants of Enugu state are mainly civil
servants, artisans, students, farmers and traders.
The prevalent religion in the area is mainly
Christianity of several denominations ranging
from Roman Catholic, Anglican to Protestants.
Though there are few inhabitants who practice
Islam and Traditional religion.

2.2 Study Design

This was a longitudinal study. The pre-treatment
samples were collected at diagnosis and the
treatment samples collected at different stages of
the treatment. The base line samples collected
from the subjects were used as control and
compared with other subsequent samples
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collected from same subjects at various stages of
the treatment and the changes noted were
reported.

2.3 Study Population

The sample size comprised of 110 female
subjects and controls with ages between 21-70
years. There was no ethnicity differentiation.
Questionnaires were used to obtain other
demographic characteristics, clinical/provisional
diagnosis, their life styles, and the staging of
these solid cancers. Follow up of the subjects
began at entry of this study. Subjects were
followed monthly for a period of six months
depending on the scheduled clinical
appointments of the subjects by their clinician

2.4 Criteria
2.4.1 Exclusion criteria

1. Subjects suffering from other types of
health problems like liver cirrhosis, active
bleeding, intestinal obstructions, diabetes,
hyper blood pressure, non-solid cancers
examples leukemia, lymphomas,
myelomas, mixed cancers like
adenosquamous carcinomas, mixed
mesodermal tumors, and other types of
solid cancers.
Subjects  with

diagnosed
diseases.

the presence of
haematological

any
system

2.4.2 Inclusion criteria

All subjects suffering from all forms of
breast cancer, as diagnosed by their
clinician at the different stages of the
illness.

Subjects with life expectancy of more than
three years.

2.5 Data Collection

Subjects’ data including demographics (example
ages, sexes, level of education occupation and
soon on) and clinicopathological features (cancer
location, and stages) were all obtained using
guestionnaires. The cancer staging was
performed according to the 7" edition of the
Union for International Cancer Control- American
Joint Committee on Cancer Association on
cancer classifications. Blood sampling were
performed to measure erythrocyte sedimentation
rate (ESR), total and differential leucocytes
counts, platelet counts for the calculation of



neutrophil/lymphocyte ratio (NLR), platelet /
lymphocyte ratio (PLR), lymphocyte / monocyte
ratio (LMR). These ratios are defined as the total
number of neutrophils, platelets, monocytes
divided by the total number of lymphocytes.

2.6 Sample Processing

Sequestrated sample of a total five milliliters of
blood were collected by venipuncture at the
antecubital vein from all the subjects at different
stages (pre-treatment and treatment). The blood
samples were collected in dipotassium
ethylenediaminetetraacetic acid (K.EDTA)
containers commercially prepared and processed
immediately. Stored blood samples were not
used in this research work. The complete blood
count (CBC) and ESR were done as soon as
possible or at least within thirty minutes to one
hour from the time of collection. The sample
collections and processing were done at all the
different stages of cancer in this research work
and results analyzed.
2.7 Determination  of
Parameters

Haematological

Haematological parameters such as; haematocrit
(HCT), haemoglobin concentration (Hb), total
white cell count (TWCC), differential white cell
count, total platelets count, MCHC, MCV, MCH
were immediately analyzed on samples collected
in EDTA tubes by a haematological analyzer “Be-
5300 Mindray” Japan. Determination of
erythrocyte sedimentation rate was done using
Westegren method.

2.8 Statistical Analysis

Sample size was calculated using Graphpad
Prism of Statmate Software version 2.0.A sample
size of 110 has 90% power to detect a difference
between means of 0.33 with significant difference
level (alpha) of 0.05 (two-tailed). The mean and
standard deviation (mean value + SD) of the data
were tabulated for each group. The data was
analyzed with IBM Statistical Package for Social
Sciences (SPSS PC. version 20.0; SPSS Inc.,
Chicago, Ill., USA). The ROC curve was used to
determine the different cut-offs in the ratios
(NLR, LMR and PLR). Cox proportional-hazards
regression analysis was used to evaluate the
prognostic factors (ages, duration, ratios and
their cancer diagnosis). Overall survival (OS)
was defined as the duration from diagnosis to
death or last follow-up. The ANOVA and Tukey
HSD post- hoc test were used to compare the
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results obtained within controls, pre-treatment
and treatment result; age groups and the age
group susceptibility.

3. RESULTS

Table 1: Demographic table of the Breast
cancers.

A sample size of 110 female subjects with age
range meantSD of 44.+£11.3 were studied.
Educational qualifications were: primary, 0(0%);
secondary, 62(56%) and tertiary, 48(44%). There
occupations were: civil servants, 38(35%);
business, 62(56%) and students, 10(9%). The
duration was calculated from the onset of
diagnosis to the end of this research and it was
calculated in months. The duration was grouped
into three categories in this work. The duration
on each of the cancer were reported in
meanxSD. The total number and percentage was
reported for Breast Ca. Average treatment
intervals in weeks (meantSD) were: breast
cancer (37.0£19.0). The controls of 110 subjects
used in this work were apparently healthy
individuals. A total number of ten breast cancer
subjects were lost to death.

Table 2: High and Low optimal cut-off values
in the Breast cancers with their total number
and percentages respectively.

Receiver Operating Characteristic (ROC) curve
calculated using Youden index for AUC (area
under the curve) were constructed between
death events and censors. The optimal cut-off
values of pretreatment NLR, LMR, and PLR were
calculated using ROC curve. According to these
optimal cut-off values, the 110 subjects were
classified into two groups: high and low NLR,
LMR, and PLR with their respectively
percentage.

Table 3: The prognostic purposes of NLR,
LMR and PLR in breast cancer

A total of 85(77%) of breast Ca subjects had low
NLR (<2.45) while 25(23%) had high NLR
(>2.45). In LMR, 54(49%) had low ratio (<2.60)
and 56(51%) had high ratio (>2.60). 37(34%) had
low PLR (<9950) while 73(66%) had high PLR
(>9950). Positive signs were observed in these
ratios’ constant coefficient (B) NLR (0.21) and
LMR (0.60). Hazard ratio(HR) for NLR is1.23
(95%Cl:1.12-1.35; p=0.0000) and LMR is 0.60
(95%CI:0.42-0.80; p=0.0000) meaning that high
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Table 1. Sociodemographic characteristics of population

Total number Percentage

Test Subjects Control Test Subjects Control
Gender (Females) 110 110 100 100
Level of Education
Primary 0 0 0 0
Secondary 62 0 56 0
Tertiary 48 110 44 100
Occupation
Civil Servants 38 55 35 55
Business 62 0 56 0
Students 10 65 9 65
Age(years)Mean+SD 44.0+11.3
Age Groups
21-30 14 40 12.7 36.4
31-40 33 25 30.0 22.7
41-50 29 28 26.4 25.5
51-60 28 12 25.5 10.9
61-70 6 5 5.5 4.5
Duration 29.5+12.7
(months)mean+SD
11-30 64 0 58.0 0
31-50 41 0 41.0 0
51-70 5 0 5.0 0

NLR and lower LMR ratios are associated with
increased HR and decrease or shortened overall
survival (OS) time in the subjects. A unit increase
in NLR and decrease LMR by 1.0 increase HR of
the ratio values by 1.23(NLR) and 0.60(LMR)
folds. Also a unit increase in NLR and decrease
LMR decreases the OS time in the subjects by
1.35 and 0.80 months respectively. But in PLR,
HR equals 1.0, meaning that there is no effect
between high PLR and low PLR in these subjects
even with the high significant p-value. The
graphs summarize the result (figure 1 to 3),
increase NLR and decrease LMR, decreases the
survival time.

Table 4: Comparing the CBC and ESR results
in controls, pre-chemotherapy and
chemotherapy in  Breast cancer(BCa)
subjects using ANOVA with Turkey HSD
Post-Hoc

Analysis of Variance (ANOVA) was used to
calculate the difference between and within the
controls (N=110), pre-treatment (N=110) and
treatment (N=90) CBC and ESR result in BCa
subject. A significant difference at P<0.05
between and within all the RBC parameters,
TPLT and WBC parameters were observed. A
Turkey post-hoc of the mean+SD was carried out
on the RBC parameters, ESR TPLT, MPV,
TWBC, ANC, ALC and AMC within and between
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the control, pre-treatment and treatment results.
In TRBC, a significant decreased in treatment
(3.75+0.6) at p=0.0001 with control ((4.1+0.1)
and pre-treatment (4.14+0.7). In HB, a significant
decreased in treatment (9.95+1.4) at p=0.0001
with  control (12.5+0.1) and pre-treatment
(11.20+1.8). In HCT, a significant decreased
treatment (29.90+1.4) at p=0.0001 with control
(36.9+3.4) and per-treatment (33.93+5.4). In
MCHC, a significant decreased treatment
(30.83+2.6) at p=0.0001 with control (32.6+2.2)
and per-treatment (33.93+2.3). In MCV, a
significant decreased treatment (85.0+7.5) at
p=0.0004 with control (82.0+1.8) and also pre-
treatment (81.746.4). In MCH, a significant
decreased treatment (26.22+2.8) at p=0.0001
with  control (30.0£1.9) and per-treatment
(26.14+3.0). In RDW, a significant increased
treatment (14.0+2.0) at p=0.0001 with control
(11+1.0) and per-treatment (11£1.9). In TPLT, a
significant increased treatment
(280372+98058.9) at p=0.0003 with control
(224.855+39.198) and per-treatment
(272.481+£116.262). In MPV, a significant
decreased treatment (10.0+1.9) at p=0.01 with
control (10.5+£0.9) and pre-treatment (11+3.3). In
TWBC, a significant decreased treatment
(4.96+4.5) at p=0.0001 with control (4.0+0.7) and
pre-treatment (6.20+4.3) was observed. In ANC,
a significant decreased treatment (3.5+2.1) at
p=0.01 was observed between control (4.3%£1.0)



and per-treatment (5.1+2.7); also control
(4.3£1.0) and treatment (3.5+2.1) at p=0.02; pre-
treatment (5.1+2.7) and treatment (3.5+2.1) at
p=0.0001. In ALC, a significant decreased
treatment (1.7+£0.7) at p=0.001 with control
(2.9£0.5) and pre-treatment (2.5+1.5) at p=0.01;
control (2.9+0.5) and chemotherapy (1.7£0.7) at
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p=0.0001, pre-treatment (2.5+1.5) and treatment
decreased

(1.7£0.7). In AMC, significant
treatment (0.02+0.3) at p=0.0001 with control
(0.5£1.0) and pre- treatment (0.2+0.3). In ESR,

significant increased treatment (66.40+30.3) at
p=0.0001 with the control (14.63+6.3) and pre-

treatment (44.70+29.8) was observed.

Table 2. High and low optimal cut-off values in breast cancers with their total number and
percentages respectivel

NLR LMR PLR

Optimal cut-off 2.45 2.60 9950.0
Sensitivity 0.89 0.97 1.000
specificity 0.045 0.450 0.000
AUC 0.990 0.983 0.980
p-value 0.00001 0.00001 0.000
High (N %) 25(23%) 56(51%) 73(66%)
Low (N %) 85(77%) 54(49%) 37(34%)

Table 3. The prognostic purposes O

F NLR, LMR AND PLR in breast cancer

Covariates Coefficient Standard P-value Exp(B) 95% ClI for

( mean/N) (B) error (Hazard Exp(B)
ratio) Lower Upper

NLR(2.32) 0.21 0.05 0.0001* 1.23 1.12 1.35

[:0 <2.45(85); 1>2.45(25)

LMR (6.41) 0.60 0.20 0.0001* 0.60 0.42 0.80

[0:<2.60(54);1>2.60(56)]

PLR (145.0) 0.03 0.01 0.01* 1.00 1.00 1.01

(0:<9950.0(37);1>9950.0(73)

P<0.05*-signifies a significant difference

Survival Function at mean of covariates
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Fig. 1. NLR survival function
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Survival Function at mean of covariates
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Table 4. Comparing the cbc and esr results in controls, pre- treatment and treatment in breast cancer subjects using anova with TURKEY HSD

post-HOC

Parameter Control Pre-treatment Treatment f-value p-value Avs B AvsC BvsC

(meanzSD) (meanzSD) (meanzSD)

(N=110) (N=110) (N=90)
TRBC(x10™) 4.1+0.1 4.14+0.7 3.75+0.6 115 0.0001* 0.9 0.0001* 0.0001*
HB(g/dl) 12.5+1.0 11.20+1.8 9.95+1.4 83.2 0.0001* 0.0001* 0.0001* 0.0001*
HCT (%) 36.9+3.4 33.93+5.4 29.90+4.3 68.7 0.0001* 0.0001* 0.0001* 0.0001*
MCHC(g/dl) 32.6+2.2 31.35+2.3 30.83+£2.6 16.9 0.0001* 0.001* 0.0001* 0.14
MCV(fl) 82.0+1.8 81.7-16.4 85.00+£7.5 10.9 0.0001* 0.9 0.0004* 0.0001*
MCH(pg/cell) 30.0+1.9 26.14+3.0 26.22+2.8 19.8 0.0001* 0.0001* 0.0001* 1.0
RDW (%) 11+1.0 11+1.9 14+2.0 81.2 0.0001* 0.0001* 0.0001* 0.0001*
PLT(x10°1) 224.855 272.481 280.373 12.1 0.0001* 0.0003* 0.0001* 0.8

+39.198 +116.262 +98.060
MPV (%) 10.5+0.9 11+3.3 10+1.9 10.9 0.0001* 0.2 0.0001* 0.01*
TWBC(XlOQI) 4.0+0.7 6.2+4.3 4.96+4.5 10.5 0.0001* 0.0001* 0.2 0.02*
ANC(><103,I) 4.3+1.0 5.1+2.7 3.5+2.1 151 0.0001* 0.01* 0.02* 0.0001*
ALC((X10fI) 2.9+0.5 2.5+1.5 1.740.7 35.3 0.0001* 0.01* 0.0001* 0.0001*
AMC((X1QJI) 0.5+1.0 0.2+0.3 0.2+0.3 51.1 0.0001* 0.0001* 0.0001* 1.0
AEC((><10j‘I) 0.2+0.4 0.1+0.3 0.1+0.3 3.20 0.06 0.07 0.09 0.9
ABC((x10%) - - - - - - - -
ESR(mm/hr) 14.3+6.3 44.70+29.8 66.40+30.3 122.5 0.0001* 0.0001* 0.0001* 0.0001*

P<0.05*-signifies a significant difference. A (control), B (pre- treatment), C (treatment)
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Table 5. Red blood cell parameters results at different age groups in breast cancer(BCa) using

ANOVA
Age groups TRBC HB  HCT MCHC  MCV MCH RDW  ESR
(years/N) x10"| gldl % g/dl fl Py % mm/hr
21-30 3.9+ 10.9 321+ 32.0+ 79.7 25.6+ 135  32.2+
(n=14) 0.8 +23 7.7 27 +8.1 2.3 +26  24.6
31-40 4.1+ 10.9+ 332+ 31.0+ 80.9 25.6+ 142  51.4+
(n=33) 0.7 20 61 21 +6.0 4.0 +3.2 316
41-50 4.3+ 11.3+ 34.8+ 31.7+ 83.1 26.5+ 12.6  47.6+
(n=29) 0.8 1.7 46 16 +5.1 2.8 +1.8  31.8
51-60 4.1+ 11.3+ 345+ 32.0% 83.045.5 26.5+ 13.2 427+
(n=28) 0.7 16 43 23 2.0 +2.0 271

61-70 4.2+ 11.8+ 35.3+ 29.0+ 84.0£2.6  27.0% 12.9  32.3+
(n=6) 0.4 09 27 38 0.9 +2.1 288
F 0.78 054 091 241 1.54 0.80 1.8 1.4

(p) value (0.5) (0.7) (0.5) (0.06) (0.2) (0.6) (0.1)  (0.2)

Not significant at P >0.05

Table 6. Platelet and white blood cell parameters results at different age groups in breast
cancer(BCa) using ANOVA

Age groups PLTx10°l MPV% TWBCx ANCx ALCx1 AMC AEC
(years/N) 10° 10° 0’| x10°| x10°|
21-30 263.500% 10.8 6.8+ 4.2 2.5 0.09 0.03
(n=14) 113.236 2.1 2.9 2.1 0.8 0.1 +0.06
31-40 264.697+ 10.8 6.6+ 5.0 3.2 0.2 0.1
(n=33) 120.133 2.7 6.9 +4.3 4.7 +0.5 +0.2
41-50 295.414+ 10.8 6.2+ 5.2 2.3 0.2 0.06
(n=29) 124.236 +2.6 2.2 +2.1 +0.8 +0.2 +0.1
51-60 265.679+ 11.7 57+ 4.5 2.2 0.3 0.08
(n=28) 107.355 +3.7 2.3 2.6 1.0 0.5 0.1
61-70 251.167% 10.6 5.2+ 4.0 2.1 0.1 0.02
(n=6) 12.680 1.5 1.6 1.5 0.5 0.3 +0.04
F 0.40 0.5 0.33 0.5 0.7 0.8 1.0
(p) value (0.8) (0.7) (0.9) (0.8)  (0.6) (0.5) (0.4)

Not significant at P >0.05

Table 5: CBC and ESR results at different age
groups in breast cancer

There were no significant differences at P>0.05
observed in all the CBC and ESR parameters
measured within and between the different age
groups using ANOVA.

4. DISCUSSION

The relationship between NLR, LMR and PLR
and prognostic significance in patients with
breast cancers have been reported by many
studies, however inconsistent results have been
presented so far. No reference values have been
established in Nigeria and Africa to the best of
my knowledge. We made an attempt to
determine different cut-off values for all the
breast cancers using the pre-treatment CBC
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results. And in addition, determine the NLR, LMR
and PLR ratio with their respective percentage in
each group using longitudinal approach.
Previous studies determined these ratios in
retrospective studies. The duration of the disease
was used to determine the overall survival using
the different ratio cut-off values.

4.1 Breast Cancer Ratios

Although the diagnosis and treatment of breast
cancer (BCa) has improved in the past few
years, it is still the most common female
malignancy worldwide [58]. Developing countries
have a lower incidence of BCa than developed
countries, but the mortality is high due to the lack
of diagnosis and treatment [60] Due to its
complex nature, the progression and prognosis
of BCa are not yet well understood. Some of the



proven molecular prognostic assays are
expensive and inaccessible  to most
patients. Therefore, predictive factors with
economical and practical advantages are

desirable .Studiesfound that the neutrophil-to-
lymphocyte ratio (NLR) could provide a prompt
representation of the state of inflammation, which
might play key roles in tumour growth,
progression, invasion, and metastasis BCa
[62,97,98]. In the prognostic determination of
NLR, LMR PLR in BC, so many researchers did
a single ratio determination (NLR) with different
NLR cut-off values. A cut-off value of >2.96
[102]; >4.0 [101] and >3.3 [99] were used, only
one researcher, used the three ratios (NLR,
LMR, PLR) in prognostic determination in BCan
[110]. It is increasingly recognized that the host
inflammatory response play a critical role in the
development and progression of BCa. LMR is a
measure of the relative differences between
lymphocytes and monocytes counts and is an
index of systemic inflammation. Lymphocyte and
monocytes are two key components of the
human immune system. The hosts’ anticancer
immune response relies mainly on lymphocytes
which activates the anticancer immune response
processes of the host system by releasing
lymphatic factor to kill the cancer cells. A high
LMR indicates an increase lymphocyte count and
a decrease monocyte count while a low LMR has
the opposite effect. A low LMR can thus be
interpreted as not being favourable in the
prognostic outcome in these subjects while a
higher LMR indicated higher response and
increased host defense against this cancer. High
pre-treatment NLR is associated with higher risk
of relapse for BCa patients being treated with
surgery [98]; poorer response to chemotherapy
[105]; lower overall survival (OS) [107,110].

In this present work, the three ratios: NLR of
2.45, LMR, 2.60 and PLR, 9950.0 were used the
three ratios were used. This work confirmed that
NLR, LMR and PLR had relationship with the
duration of the cancer progression and overall
survival. A lower pre-treatment NLR and higher
LMR were independently associated with a
favourable prognosis while a higher value NLR
and lower LMR were associated with worse
prognosis. The PLR in these subjects is not an
independent prognostic marker in BCa. This can
be explained that most of the subjects in this
study present themselves at a later stage of this
cancer when the cancer near metastased and
the immune system are overwhelmed by this
disease, hence the chances of lymphocytes
performing their defense mechanism in no longer
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viable. The neutrophils are known to be able to
aid the proliferation and survival of malignant
cells, promote angiogenesis and metastasis
while lymphocyte suppresses tumour growth and
invasion through their cytolytic activities. So
taken together, the subjects with high NLR will
relatively have lymphocytopenia and as a result
exhibit a poorer immune response to malignant
advanced tumour, thereby worsening their
prognosis. In table 3 and figure 1-3 shows the
shortened survival in these BCa subjects.

The importance of these ratios cannot be over
emphasized especially in monitoring cancer
progression, therapy and response rate in BCa
subjects. So in this work, the ratio results
reported is consistent with other reported works
done by previous researchers. No matter the
predictors used in these ratios especially NLR in
these subjects, NLR still remains an important
prognostic biomarker in BCa.

and

4.2 Breast Cancer: Pre-treatment

Treatment

Full blood count is a prerequisite investigation

requested from all cancer patients before
surgery, use of chemotherapy and/or
radiotherapy. Poor parameters adversely
influence the outcome of cancers [23].

Hematological parameters and markers of the
systemic inflammatory response have been
correlated with prognosis in several solid cancers
[24].

In this present study the treatment parameters
(TRBC, Hb, PCV, ESR) sample results were
significantly associated with decreased, values
when compared with their pre-treatment sample
results at p<0.05. These results showed a
classical case of anaemia in these subjects. This
immune system once activated stimulates the
production of inflammatory cytokines that
impedes erythropoiesis hence leading to
insufficient differentiation and proliferation of
erythroid precursors leading to anaemia [27].
Also these cytokines can be produced by the
cancer cells themselves which then induces iron
sequestration, thereby  decreasing RBC
production [76]. Over expression inflammatory
cytokines causes shortened RBC survival [42].
This is work is consistence with works done by
[27,76]. In this present work, there is significant
decrease of the treatment TWBC compared to
the pre-treatment TWBC even though the TWBC
are within the normal range. An elevated WBC
count, even within the normal range, has been



associated with breast cancer incidence and
mortality rate [41]. The role of WBC count as a
surrogate for inflammation has not been
examined in the context of well-known effect
modifiers for breast cancer development. Several
studies have attempted to identify the association
between WBC counts and solid cancer risk
especially in breast cancer, but no consistent
evidence has been found [42].

This change could also be as a result of
chemotherapy cytotoxic destruction effect on
bone marrow resulting in these changes
observed in this TWBC work [25]. Studies by [40]
had attempted to identify the association
between TWBC and other solid cancer risk, but
no consistent evidence has been found most
reports were done on neutrophils/ lymphocytes
ratios. This present work observed a significant
increase of treatment ESR to pre- treatment ESR
test results in this cancer. The result coincides
with the anaemia observed in these patients who
may be caused by several factors including
androgen deprivation, nutritional decline, bone
marrow filtration, treatment — related toxicity and
chronic inflammatory state. This work is in
agreement with works done and reported by
[84,90].

4.3 Breast Cancer and Ages

Breast cancer is the most commonly diagnosed
cancer and the leading cause of cancer deaths in
women worldwide, accounting for 23% of total
cancer cases and 14% of all cancer related
mortalities. In this study, age group susceptibility
was determined using the CBC and ESR in
breast cancers. In the breast cancer subjects, a
total of 110 (40%) studied were. The age group
31 — 40 years had the highest incidence in this
work (33(30.0%), while the 61 — 70 (6(50%)
years had the smallest incidence of subjects
enrolled in this work, 21 — 30 is the second
smallest group of subjects enrolled (14(12.7%).
There were no significant difference at p>0.05
within and between the different age groups
observed in this work. However, from the CBC
and ESR results obtained in this work, it showed
that subjects 21 — 30 years age group had the
lowest mean+SD values. This showed that these
particular age groups were more susceptible to
breast cancer than other age groups regardless
of the number in this age group. Age is an
important risk factor for breast cancer as women
over fifty years of age accounted for
approximately 78% new breast cancer cases and
87% of breast cancer - related death in 2011,
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however the incidence of breast cancer among
younger women has increased such that breast
cancer is the most frequency diagnosed form of
cancer among women aged <40 vyears
(Fredholm et al, 2005). [11], had suggested that
age at diagnosis is related to breast cancer
survival, but the data regard these uses are
conflicting. A poor prognosis in younger age
group due to the presence of more invasive
disease among this age group were reported
[12]?. Also works by [17,18,19] all reported a
more susceptibility of age group <30 and >70 to
breast cancer. However works done by [14] in
Nigeria; [15,16] in USA reported a more
susceptibility in mild age’s groups.

The susceptibility of these younger age women
tend to have more aggressive tumors and a
higher recurrence rate are mostly caused by lack
of screening for younger women, so this younger
women tend to present with a larger palpable
lumps and a more advanced stage. So in this
present work the age group 21 — 30 years which
were mostly affected, may be due to early
section by mammography is not applicable in our
environment due to cost and availability. Another
reason is that even when mammography in used
in younger women because they have a denser
breast than postmenopausal, it is usually difficult
to detect. So more aggressive awareness on self
examination and availability of this
mammography should be made available by the
government to hospitals. Routine screening
should be done on monthly bases. This work in
consistent to works done by [12], Fredholm et al,
2015, and lbrahim et al ,2014.

5. CONCLUSION

Components of CBC and ESR provides valuable
prognostic information in breast cancer by
predicting survival, assessment of diseases
progression and response to treatment. Thus,
these ratios may be considered for routine
clinical use as reliable and low-cost biomarkers.

6. RECOMMENDATIONS

Pre-treatment ratios of NLR, LMR and PLR
should be introduced in clinical practice as a
routine laboratory for early detection, prognosis,
easily reproducible and accessible.

Identification of adequate cut-off values in these
ratios over a pre-treatment and treatment period
of time could add more accurate information in
the type of therapy for use in these patients.
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