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Association of platelet count and platelet indices
with stages of women breast cancer in Yola, Nigeria

Abstract

Background/objective: Platelets are involved in mechanisms that promote tumor
growth. Platelet indices are marker of platelet activities in cancer. Platelet indices includes:
mean platelet volume (MPV), platelet distribution width (PDW), Plateletocrit (PCT),
Platelet large cell ratio (P-LCR). This study aims to evaluate platelet count and platelet
indices at different stages of women breast cancer in Yola.

Materials and methods: 143 women participated in this study. Platelet count and
platelet indices were determined using Sysmex XP 300 hematology analyzer.

Results: Mean platelet count in women with stage 0/1, 2, and 3/4, was 207+23.09x107%/1,
113+14.58x10°1 and 412+12.50x10°%/I respectively. While mean PDW in women with
stage 0/1,2,and 3/4, breast cancer was | 1.9+0.21fl, [3.1£1.Ifl and 12.1+0.30fl respectively.
MPV of women with stage 0/1, 2, and 3/4, breast cancer was 12.0£1.20fl, 13.9£0.26fl and
14.4+0.08fl respectively. The mean P-LCR of women with stage 0/| breast cancer was
32.4+0.88% while P-LCR of those with stage 2 and 3/4 breast cancers was 21.8+1.64%
and 19.3+1.13% respectively. Mean PCT of women on stage 0/1, 2, 3/4 was 0.23+0.13%,
0.12£1.02% and 0.29+0.20% respectively.

Conclusion: Platelet counts and platelet indices vary with stages of breast cancer. Pattern
of MPV variations indicates that MPV can be used as indices to measure platelet activation,
tumor metastasis/invasion and inflammatory processes in women with breast cancer in
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Introduction

Platelets are anucleated cells derived from megakaryocytes.'
Platelets are multifunctional in nature and apart from playing a key role
in hemostasis processes,? platelets are also involved in mechanisms
that promotes tumor growth and metastasis.>* Platelets secrete various
growth factors and cytokines that promote angiogenesis, tumor
growth, invasion and metastasis of cancer cells either directly or
indirectly.’ There are reports that thrombocytosis contributes to cancer
metastasis.*® In women with breast cancer, an increased circulating
platelet is associated with poor cancer prognosis,”!® and the ability
of breast tumor cells to induce platelet aggregation correlates with
their metastatic potential.!" Studies in breast cancer models have also
shown that direct interaction between breast cancer cells and platelets
results in the activation of TGF-f (transforming growth factor-beta)
signaling pathway, which promotes metastasis, and invasion of
cancer cell by inducing epithelial-to-mesenchymal transition and
immunosuppression'>'? and breast cancer cells have been shown to
prepares platelets to release pro-angiogenic proteins which stimulate
migration and proliferation of cancer cells.' Platelets also stimulate
the release of pro-inflammatory cytokines (interleukin 1, 3, and 6) by
cancer cells' to enhance cancer progression.

Platelet indices are part of routine automated full blood counts.
Platelet indices includes:

i. Mean Platelet Volume (MPV), which is a measurement of
average platelets size'®

ii. Platelet Distribution Width (PDW), which is a measure of
variability in platelet sizes

iii. Plateletocrit (PCT), which indicates the volume of circulating
platelets in a unit volume of blood'” and

iv. Platelet Large Cell Ratio (P-LCR) which is a good aid in
differential diagnosis of conditions associated with abnormal
platelet counts.!81?

MPV also reflects platelet production rate and stimulation
through the changes in platelet size since larger platelets are more
metabolically and enzymatically active than smaller platelets.”> MPV
is a test parameter that may be useful in identifying patients with newly
diagnosed invasive ductal breast carcinoma?®' and elevated MPV value
is associated with other markers of platelet activity including: platelet
aggregation, increased thromboxane synthesis and B-thromboglobulin
release.”

Available evidence have suggested an important role of platelet
indices as a marker of disease activity in cancer and several
inflammatory diseases'”**** and increased MPV value has been
reported to be associated with disease conditions such as: obesity®
hypertension®® diabetes mellitus®’ renal failure® and atrial fibrillation.”’
P-LCR is inversely related to platelet count and directly related to
PDW and MPV.*® There is also report on P-LCR suggesting that its
prognostic value is similar to that of MPV.*

Breast cancer is a common malignancy among women and a
serious health problem with 400,000 new cases being diagnosed
annually worldwide.?! Breast cancer is often divided into stages
usually expressed as a number on a scale of 0 through IV with stage
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0 describing non-invasive cancers that remain within their original
location and stage IV describing invasive cancers that have spread
outside the breast to other parts of the body. Despite multi-approaches
in therapeutic management of breast cancer, including surgical,
chemotherapy and radiation therapy, breast carcinoma remains a big
clinical challenge and platelet indices may be useful in managing
patients with breast cancer.?’ In Yola like most part of Nigeria
however, information regarding platelet and platelet indices at various
stages of breast cancer is not yet fully studied and documented, this
study therefore aims to evaluate platelet count and platelet indices
in women at various stages of breast cancer in Yola Nigeria in other
highlights the usefulness of platelet count and platelet indices in the
clinical management of women with breast cancer in this locality.

Materials and methods

This study was carried out at medical laboratory department of
Federal Medical Center of Yola, in Northeast Nigeria. 143 subjects
comprising of 74 women (with mean age of 59.06+2.14years) who
were clinically diagnose of breast cancer and 69 clinically healthy
women (with a mean age of 53.23+6.11years) participated in this
study. All study participants with breast cancer were clinically
diagnosed and were referred to the laboratory for evaluation before
commencement of therapy. Other informations were retrieved
from their medical records. Platelet count and platelet indices were
determined using Sysmex XP 300 hematology analyzer. All analyses
were performed according to the standard operational procedures.

Sample collection

Three milliliters of blood were aseptically collected through the
antecubital vein of subjects and put in EDTA vacutainer that was
further labeled with the patient number, and age. Platelet count and
platelet indices for each subject were performed in blood sample put
in EDTA vacutainer within one hour of collection.

Sample analyses

Platelet count and platelet indices estimation: Using the Sysmex
XP 300 machine, the procedure for platelet count and platelet indices
determination was as follows: EDTA samples were placed in a
hematology blood mixer for five minutes and the blood cells were
automatically counted through a probe fitted in the Sysmex XP 300
machine. After one minute, the results of platelet count with platelet
indices were displayed automatically on color LCD screen on the
machine.

Statistical analyses

Statistical analysis was performed using the SPSS computer
software version 20.0 (IBM Chicago, IL, USA). Descriptive values
were given as mean and standard error of mean. Categorical variables
were expressed as the number of cases and the percentage value.
The Student’s #-test was used to compare the means differences of
the estimated parameters and all statistics was carried out at the
probability level of 0.05.

Results

Table 1 shows the demographic character of the studied
population, 17(22.9%) of the women investigated were married while
09(12.2%) were divorced and 12(16.2%) were widows and 07(09.5%)
of the women in this study were primiparous (given birth once) while
02(2.7%) of the women were Nulliparous (not given birth previously)
and 15(20.3%) of the women were multiparous (has given birth
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more than once) while 11(14.9%) of the women were Multigravida
(pregnant more than once) and 1.3% of the women were Nulligravida
(not been pregnant previously).

Table I Demography of the studied population

Parameters Number observed ::;::E: t:cgee P-value
Age 59.06+2.14 years 0.05
Married 17 22.90% 0.05
Divorce 9 12.20% 0.05
Widow 12 16.20% 0.05
Primiparous 7 9.50% 0.05
Nulliparous 2 2.70% 0.05
Multiparous 15 20.30% 0.05
Multigravida I 14.90% 0.05
Nulligravida | 1.30% 0.05

Thirty-nine (52.7%) of cancer in women observed in this study
were at the breast ducts region while 40.5% of the cancer occurs at
the lobules region of the breast and 6.8% of the cancer occurred at
the region between duct and lobules of the breast as shown in Table
2. In addition, 4.1% and 6.8% of cancer observed in the women were
at stage o and 1 respectively while 36.5% were at stage 2 and stage 3
of breast cancer was seen in 44.6% of the studied population (Table
3). Stage 4 of breast cancer occurred in 8.0% of women. The mean
platelet count in women with stage 0 and stage 1 was 207+23.09x10%/1
while the platelet count in women with stage 2 breast cancers was
113£14.58x10%/1 and women with stage 3 and 4 breast cancers had
mean platelet counts of 412+12.50x10°1 (Table 4). The mean platelet
distribution width (PDW) in women with stage 0 and 1 breast cancer
was 11.9+0.21f1 while the mean PDW of women with stage 2 breast
cancer was 13.1+1.1fl and PDW of 14.1+0.30fl was seen in women
with stage 3 and 4 breast cancer. Mean PDW of the control group
was 11.5+1.211l. In addition, Mean platelet volume (MPV) also
varies with stages of breast cancer. The MPV of women with stage
0 and 1 breast cancer was 12.0+1.20fl while that of the control group
was 09.4+1.43fl and MPV of those on stage 2 breast cancer was
13.9+0.26f1 and women with stage 3 and 4 breast cancer had MPV
value of 14.4+0.08fl. The mean platelet large cell ratio (P-LCR)
of women with stage 0 and 1 breast cancer was 32.4+0.88% while
the P-LCR of those with stage 2 breast cancer was 21.8+1.64% and
P-LCR of 19.3+1.13% was seen in women with stage 3 and 4 breast
cancer. However, the mean plaletocrit (PCT) of 0.2340.13% was seen
in women with stage 0 and 1 breast cancer while women with stage
2 breast cancer had a mean platetocrit of 0.12+1.02% and mean PCT
of 0.29+0.20% was seen in women with stage 3 and 4 breast cancer
while the PCT of the control group was 0.3140.11%.

Table 2 Region of cancer in the breast observed

Region of cancer = Number Percentage value
in the breast observed  prevalence P

Ducts 39 52.70% 0.05
Lobules 30 40.50% 0.05
between duct and 5 6.80% 0.05

lobules
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Table 3 Stages of breast cancer observed in the study population
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Stages of breast cancer Number observed Percentage prevalence p-value
Stage 0 3 4.10% 0.05
Stage | 27 6.80% 0.05
Stage 2 33 36.50% 0.05
Stage 3 5 44.60% 0.05
Stage 4 6 8.00% 0.05
Table 4 Platelet and Platelet indices of women with Stage 0-4 breast cancer (Mean%SD)
Parameters Stage 0,1 Stage I, Stage III, IV Control P-value
Age (years) 59.06+2.14 53.23%6.11 0.05
Platelet Count (x109/1) 207+23.09 113+14.58 412£12.50 317£19.37 0.05
PDW (fl) 11.9+0.21 13.1%1.1 12.1+1.30 11.5x1.21 0.05
MPV (fl) 12.0+1.20 13.9+0.26 14.4+0.08 09.4+1.43 0.05
P-LCR (%) 32.4+0.88 21.8+1.64 19.3x1.13 23.4£2.09 0.05
PCT (%) 0.23£0.13 0.12+1.02 0.29+0.20 0.31£0.11 0.05
Lymphocyte count (%) 16.4+1.33 22.8+2.17 31.7£1.90 40.1+4.29 0.05
Neutrophil count (%) 59.6 £2.63 43.7+2.29 67.3+0.99 53.3+3.47 0.05

Discussion

Platelet and platelet indices at various stages of breast cancer in
women was evaluated in this study. The stages of breast cancer when
the patients reported to the hospital were 4.1% and 6.8% at stage o
and stage 1 respectively while 36.5%, 44.6% and 8.0% were at stage
2, 3 and 4 respectively. This indicates that a small portion (4.1 to
6.6%) of the studied group reported to the hospital at an early stage of
breast cancer while large proportion (36.5 to 44.6%) reported late to
the hospital at stages 3 and 4. This may be due to lack of knowledge
of disease signs, symptoms, progression and high patronage of
alternative and folkloric sources of medical treatment in this locality.

Changes in platelet count and platelet indices were observed to
vary with different stages of breast cancer. The changes in platelet
indices and platelet counts in various stages of breast cancer in this
study is due to interaction between platelet and malignant cells.>?
Higher circulating platelet count was seen in women with stage 3
and 4 breast cancer than in women with stage 0 and 1 breast cancer
(Table 4) this is because cancer cells (which increases with stages of
cancer) have been known to stimulate platelet proliferation®? and this
also explains the high platelet count observed in patients with latter
(higher) stage of breast cancer compare to that of the control group.
High platelet count in cancer was also observed in earlier study by
Taucher et al.’ and Sierko et al.!” In addition, adequate platelet count
seen in most stages of cancer is believed to promote the mechanism
that facilitates the progression of breast cancer.!! MPV was observed
to increases with increase in cancer stage in this present study it is
believed that, platelet size as reflected by MPV do increases in direct
proportion to breast cancer progression. MPV value can also reflect
the level of invasiveness of cancer cell*' and high MPV is an indices
of inflammation'”? it therefore goes to show that higher MPV value
(than that of control observed in this study) may indicates high level
of invasiveness and inflammatory processes in women with breast
cancer and this inflammatory processes tends to increase as the stages

of breast cancer increases. In addition, MPV value is a pointer to level
of platelet function and activation'® hence, increase in MPV implies
increase platelet activation in this group of patients.

The mean P-LCR value was increased in cancer stage 0 and 1
but reduces in breast cancer stage 3 and 4. An increase P-LCR with
increase MPV in stage 0 and 1 indicates that P-LCR may have a
similar diagnostic value as MPV* in early stage of breast cancer.
Since PDW is a measure of platelet volume heterogeneity® it goes
to show that slightly high PDW value seen in stage 2, 3, and 4 cancer
reflects increase heterogeneity in platelet volume and size in these
stages of breast cancer in women.

Conclusion

Platelet count and platelet indices vary at different stages of
women breast cancer. The Pattern of variation in values of MPV
and P-LCR at stage 0, 1, 2 of breast cancer may indicate that these
platelet indices may be used as marker of platelet activation, tumor
progression and inflammation in women with breast cancer. It is
believed that information obtained from this study may help improve
clinical management of women with various stages of breast cancer
in this locality.
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