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ABSTRACT
Background: Red cell distribution width (RDW) to platelet ratio (RPR) is a
prognosticator in acute pancreatitis and myocardial infarction; however, the prognostic
values of RDW and RPR in breast cancer have not been studied. This retrospective
analysis of 50 breast cancer patients investigated the association between RDW and
RPR and clinicopathological characteristics and prognosis, compared to platelet
distribution width to platelet count ratio (PDW/P) which is a known independent
prognostic factor in patients with breast cancer. Aims and Objective: Our study aimed
to know significance of elevated RPR in breast cancer, to correlate the RPR with the
clinicopathological characteristics of breast cancer (tumor grade, lymphatic spread,
over expression of hormonal receptors and HER2 protein).
Materials &Methods:It was a Retrospective study. Patients with histologically
confirmed breast cancer were included in study. Patients with heart failure / On
dialysis/ Lacking the entire set of clinicopathological data were excluded in this study.
Results: RPR was higher in patients with breast cancer. RPR elevation was significantly
correlated with high grade tumors, number of infiltrated lymph nodes and HER2 over
expression.
Conclusion: Our study indicates that elevated preoperative RDW levels are indicative of
tumor spread and progression of breast cancer. RPR is a cost-effective and novel
biomarker which can help in assessing the microscopic grading of Breast cancer.
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INTRODUCTION
Breast cancer is the most common female cancer in the world.[1] Red blood cell distribution
width (RDW), an indicator of the variability in the sizes of circulating red blood cells. As
tumour size increased, an extensive inflammatory reaction might be triggered which suppress
erythrocyte maturation and accelerate reticulocytes causing elevated RDW. [2] Platelets are
associated with tumour growth and metastasis due to the release of growth factors. Red
blood cell distribution width to Platelet Ratio (RPR) is regarded as an indicator of systemic
inflammatory response and related to poorer survival among breast cancer patients. [3]
Therefore, the liquid biopsy is used in the early detection of cancer; however, its clinical use
is still limited due to its uncertain role and high cost. [4] Thus, there could be an urgent need to
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establish simple and low-cost prognostic biomarkers for breast cancer using routine
haematological parameters of the complete blood count.
Recently, it was demonstrated that platelet distribution width to platelet count ratio (PDW/P)
was a significant prognostic factor in patients with breast cancer. [5] Hence, the purpose of the
present study was to investigate the prognostic value of the RDW and RPR in breast cancer
patients, compared with PDW/P.
Aim & Objectives
 To study the significance of elevated RPR in breast cancer.
 To study association of RPR with the clinicopathological characteristics of breast cancer
(Age, Tumor grade, Lymphatic spread, HER2 protein expression).
MATERIALS & METHODS
Type of the study:Retrospective study
Place of the study: Tertiary health centre.
Time period of the study:January 2018 and June 2019.
Sample size: 50 patients with histologically confirmed breast cancer.
Inclusion criteria:
 Patients with histologically confirmed breast cancer
Exclusion criteria:
 Patients with heart failure
 Patients on dialysis
 Lacking the entire set of clinicopathological data for this study.
Methods of Collection of Data
Two ml of EDTA anticoagulated blood were collected from 50 patients and processed
through FX- 19T automated hematology analyzer.
The RPR was calculated by dividing the RDW by the platelet count (×109/μL).
Clinicopathological characteristics of breast cancer - Age, Tumor grade, Lymphatic spread,
HER2 protein expression were retrieved.
RESULTS

Figure 1: Age wise distribution of cases
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In the present study Age: MEAN + SD 51.62 ± 9.54

Figure 2: RDW DISTRIBUTION AMONG CASES
RDW : MEAN + SD 15.37 ± 3.48

Figure 3: RPR Distribution Among Cases
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RPR: MEAN + SD 0.051 ± 0.018
Table 1: Variuos tumors distributions among all cases
RDW
Low Grade
High Grade Total
Tumours
Tumours
< 13.7
5
12
17
>13.7
2 (7%)
31 (93%)
33 (100%)
Total
7
43
50
RDW
Metastasis
Metastasis
Total
negative
positive
<13.7
12
5 (29%)
17
>13.7
21
12 (71%)
33
Total
33
17 (100%)
50
RDW
Age<50
Age>50
Total
<13.7
4
13
17
>13.7
16 (49%)
17 (51%)
33 (100%)
Total
20
30
50
RDW
HER 2 Negative
HER 2
Total
Positive
<13.7
11
6
17
>13.7
20 (60%)
13 (40%)
33 (100%)
Total
31
19
50
Table 2: Total RPR
RPR
Low grade
tumours
< 0.05
6
>0.05
1(4%)
Total
7
RPR
Metastasis
negative
< 0.05
19
>0.05
14
Total
33
RPR
Age<50
< 0.05
9
>0.05
11 (49%)
Total
20
RPR
HER 2
Negative
< 0.05
17
>0.05
14 (60%)
Total
31

High grade
tumours
21
22(96%)
43
Metastasis
positive
8(47%)
9(53%)
17(100%)
Age>50
18
12 (52%)
30
HER 2
Positive
10
9 (40%)
19

Chi square

P value

5.081

0.024,
Significant

Chi square

P value

0.241

0.623,nonSignificant

Chi square
2.911

P value
0.08, nonSignificant

Chi square

P value

0.08

0.77, nonSignificant

Total

Chi square

P value

27
23(100%)
50
Total

2.917

0.08,nonSignificant

Chi square

P value

27
23
50
total
27
23 (100%)
50
total

1.156

0.28, nonSignificant

Chi square
1.087

P value
0.29, nonsignificant

Chi square

P value

27
23 (100%)
50

0.02

0.879, nonsignificant

DISCUSSION
To the best of our knowledge, this is the first study to demonstrate that the elevated RPR
could be an independent risk factor for prognosis in breast cancer patients and is more
powerful than PDW/P as a prognostic factor. RPR was recognised as a strong predictor of the
severity of fibrosis and cirrhosis in patients with chronic hepatitis 5 and a valuable prognostic
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marker of inflammation in acute pancreatitis and myocardial infarction. [1] These results
showed that RPR was regarded as an indicator of systemic inflammatory response. It was
already demonstrated elevated levels of inflammatory markers, such as C-reactive protein and
platelet to lymphocyte ratio to be related to poorer survival among breast cancer patients. [6]
Therefore, it was biologically feasible that RPR was a reliable prognostic indicator in breast
cancer, although there have been no reports regarding the value of RPR in the prognosis of
malignant disease.[5-7]
Elevated levels of inflammatory markers, related to poorer survival among breast cancer
patients 8 RPR is regarded as an indicator of systemic inflammatory response. Elevated RPR
could be an independent risk factor for prognosis in breast cancer patients. Our study
demonstrated that significantly elevated RDW and RPR among elderly patients, high grade
tumors and metastatic breast cancer patients.These results showed that RPR could be
considered as an indicator of systemic inflammatory response in breast cancer.
There are very few studies to demonstrate that the elevated RPR could be an independent risk
factor for prognosis in breast cancer patients.
Comparition With Other Studies
Seitanides et al.
2013, Feb
Elevated RDW
Takeuchi H et al. 2019, Feb
Elevated RDW

Present study

2019, June

Elevated RDW

-----Elevated RPR (correlated with high
grade tumors, metastasis and HER2
positive cases
Elevated RPR (correlated with high
grade tumors, metastasis)

Some limitations of this study should be taken into account when interpreting the results.
The analyses were performed on a small sample size, and single-centre. Potential for bias
and inaccuracy in data collection as in most retrospectively studies. [8-10]
CONCLUSION
RPR, a cost-effective and easily calculated index almost universally available using two most
common haematological parameters, can improve risk evaluation. In our study the elevated
preoperative RPR levels are indicative of unfavourable prognosis in patients with breast
cancer. However, our results are not conclusive and should not be considered for clinical
practice unless further validation due to its small sample size.
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