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Background: Cancer and inflammation have a bidirectional association; chronic
inflammation is considered a major contributor to carcinogenesis. C - reactive protein
(CRP), an inflammatory protein produced by the liver, has been identified as an
important prognostic marker among breast cancer patients. This study aimed to
elucidate the role of C-reactive protein as an inflammatory prognostic predictor in
breast cancer patients and its impact on disease-free survival (DFS).

Methodology: This prospective cohort study included 80 locally advanced breast
cancer (stage Il and Ill) patients presenting at the Department of General Surgery
(Unit 1), Liaquat University Hospital - Jamshoro/Hyderabad. Patient data, including
demographics, stage and hormone status of breast cancer, metastatic workup, pre-
operative CRP, post-operative complications and DFS on follow-ups including
recurrence, metastasis and post-surgery skin manifestation, were recorded using a
structured questionnaire. The statistical analysis was conducted on SPSS version 22.0.
Results: Pre-operatively, a mildly raised serum CRP level was observed in 71.25% of
patients and highly raised in 28.5%. The post-operative complications were observed
in 12 participants with wound infection in 8, wound dehiscence in 3 and sepsis in only
1 participant. The DFS, including recurrence-free and metastatic-free survival, were
observed in 69 participants

Conclusion: After thorough observation, it can be concluded that the raised CRP
level is a significant predictor for post-operative complications (wound infection,
dehiscence, and sepsis) and disease-free survival among patients with locally
advanced breast cancer.

C - reactive protein (CRP), Advanced Breast Cancer, Disease Free Survival (DFS), Post-
Operative Wound Infection, Dehiscence.
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Introduction

Breast cancer is the most common cancer among
women', with the prevalence of 22% of all female
cancers worldwide and 42% cases in developing
countries® 3. Previously it was thought to be the 3
leading cause of cancer-associated mortality. Still,
now with the ongoing trends of new research and
developing treatment modalities, it has become
the  treatable one*®.  Mastectomy  and
chemotherapy have been proved to have better
survival among breast cancer patients’.

There is a cross-linkage between the inflammatory
process and the pathogenesis of cancer®,
inflammation being the seventh hallmark of
cancer®. Serum CRP, interleukins and tumour
necrosis factor-a*® has a critical value as the
prognostic biomarker". There is an increased
association of CRP with breast cancer, especially in
the post-menopausal group, due to differences in
the site of estrogen production'. The high level of
serum CRP favours metastasis, recurrence and
increased mortality rate®, as it is a good indicator
of disease-free survival. In response to stress and
surgery, there is an increased surge in
catecholamine and prostaglandins during the
perioperative period and suggested promoting
tumour metastasis'* and bone metastasis believed
to be the commonest site™.

Serum CRP (>10 mg/L) is considered a useful
indicator of poor outcome independent of
treatment in patients with metastatic breast cancer;
its role in cancer prognosis is crucial, contributing
to its clinical utility™. The risk of cancer recurrence
is highest among patients with raised inflammatory
markers, including CRP, Interleukins-3, 6, and 8 (IL-
3, IL-6, IL-8), and Tumor Necrosis Factor (TNF)-a/.
CRP was significantly raised among patients with
metastatic breast cancer, and it has the worst
prognosis for the overall survival of the patient'®.
Despite being clean surgery, the post-mastectomy
infection rates are observed at 3% and 15%'. The
present study aimed to elucidate the role of C-
reactive protein as an inflammatory prognostic
predictor in breast cancer patients and its impact
on disease-free survival (DFS).
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Methodology

This prospective cohort was conducted from
January 2018 to March 2020 at the Department of
General Surgery (Unit 1l), Liaquat University
Hospital Jamshoro/Hyderabad seeking treatment.
A total of 80 consenting patients with locally
advanced breast cancer (stage Il and Il - t2, t2, n1,
n2, n3) and raised CRP levels were recruited via
non-probability, consecutive sampling. While
females presenting with stage | or IV cancer,
proven metastatic disease, pregnant or lactating
women and those who lost to follow-up were
excluded from the study sample.

Patient data comprising of the demographic
characteristics, breast cancer stage, hormonal
status, pre-operative CRP levels, post-operative
complications  (wound infection, dehiscence,
sepsis), and disease-free survival (DFS) were
collected using a structured questionnaire. Patients
were followed up for 2 years with the interval of 6
months to assess DFS concerning recurrence at the
operated site, skin manifestation and metastasis.

Patient confidentiality was maintained, and the risk
and benefits of the study were discussed in detail
with the patient or their attendants before inclusion
in the study. The collected data were analyzed
using SPSS version 22.0, continuous variables were
presented as mean + standard deviation, and
categorical variables were given as frequencies and
percentages.

The enrolled patients were between 35-55 years of
age, and the calculated mean age of the study
sample was 39 + 2.0 years. Of the total, 22 (27.5%)
patients were diagnosed with stage Il breast
cancer, while 58 (72.5%) had stage Ill breast cancer.
The hormone receptor status showed that out of
80 breast cancer cases, 17 were estrogen receptor
(ER) positive, progesterone receptors (PR) positive
in 6 cases, HER2 neu positive in 12 patients, both
ER PR positive in 13 cases, triple positive in 15 cases
and triple-negative in 17 cases.
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Mild, 71.25%

Figure 1: Pre-operative CRP status of the enrolled breast cancer patients.

The pre-operative raised CRP level were categorized as Mild (0.5-6.0 mg/dl) and High (6.1-12.0 mg/dl). Most
of the study patients (71.25%) had a mild elevation in the serum CRP levels.

The post-operative complications noted among the study subjects are given in table 3. Of the total, 10% of
patients were observed with a wound infection after surgery and recurrence was observed in 5% of patients.

Table 1: Post-operative outcomes among breast cancer patients.

Outcomes n(%)
Wound Infection 08(10)
Complications Wound Dehiscence 03(3.75)
Sepsis 01(1.25)
Recurrence 04(5.0)
Skin Manifestations 02(2.5)

Disease-Free Survival was observed in 69 patients; 57 of them had mildly raised CRP levels while 23 were

observed with highly raised CRP levels.

Emerging evidence suggests that the raised levels
of serum CRP are independently associated with an
increased risk of breast cancer recurrence, relapse,
and metastasis. Hence, it is used as the metastatic
predictor in the healthcare settings®®. According to
Livanainen et al, the raised CRP levels (>
10 mg/mL) indicated poor progression-free survival
(PFS) (p<0.01), and there was a significant
difference between patients with CRP < 10 and CRP
> 10%". Our findings are comparable to this; we
observed poor survival in patients with raised CRP
levels.
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According to a meta-analysis, the CRP levels
directly associate with breast cancer risk, i.e.
increased CRP levels increase the risk of breast
cancer®®. Supporting the hypothesis, Pierce et al.
conducted a study including 700 earl stage breast
cancer patients who had elevated CRP levels after
treatment. Furthermore, they had reduced disease-
free survival®. A similar study reports reduced
disease fee survival and high mortality among the
breast cancer subjects with elevated CRP levels at
the time of breast cancer diagnosis®*. In the present
study, 71.25% of patients had a mild elevation in
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the serum CRP levels at the time of diagnosis, while
28.75% had highly raised serum CRP levels.

The patient's follow-up data showed that the
complication rate wasn't very high; 10% had wound
infections, 3.75% cases with wound dehiscence,
and 1.25% had sepsis. Furthermore, recurrence was
observed in only 5.0% of cases which is very low
compared to the published literature. Disease-free
survival was observed in 86.25% of the patients
after 2 years of follow-up. In contrast, an Indian
study reported the recurrence followed by death
among 28% of breast cancer patients after surgery
and disease-free survival in 76% of their patients
after 1year of follow-up®.

Conclusion

In conclusion, the present study indicates that the
raised CRP level is a significant predictor for post-
operative  complications  (wound infection,
dehiscence, and sepsis) and disease-free survival
among patients with locally advanced breast
cancer.

Acknowledgement

The authors would like to acknowledge the study
participants for their cooperation.

References

1. SunYS, Zhao Z, Yang ZN, Xu F, Lu HJ, Zhu ZY, Shi
W, lJiang J, Yao PP, Zhu HP. Risk factors and
preventions of breast cancer. Int J Biol Sci.
2017;13(11):1387-1397.

Ghoncheh M PZ, Salehiniya H. Incidence and
mortality and epidemiology of breast cancer in the
world. Asian Pac J Cancer Prev. 2016;17:43-46.

MO K. The necessity of awareness of breast cancer
amongst women in Pakistan. J Pak Med Assoc. 2009;
59(11): 804.

Shimura T, Shibata M, Gonda K, Murakami Y, Noda
M, Tachibana K, Abe N, Ohtake T. Prognostic impact
of interleukin-6 and C-reactive protein on patients
with breast cancer. Oncol Lett. 2019; 17(6): 5139-
5146.

Asegaonkar SB, Asegaonkar BN, Takalkar UV,
Advani S, Thorat AP. C-Reactive Protein and Breast
Cancer: New Insights from Old Molecule. Int J Breast
Cancer. 2015;2015:145647.

Galdo R-D, Natalia A, Lara Montero A, Wertheimer
EV. Role of hedgehog signaling in breast cancer:

& w n

v

o

ISSN 2413-4252

10.

11.

12.

13.

14.

15.

16.

Int. j. women emp.

24

pathogenesis and therapeutics. Cells. 2019; 8(4):
375.

Feng Y, Spezia M, Huang S, Yuan C, Zeng Z, Zhang
L, Ji X, Liu W, Huang B, Luo W, Liu B. Breast cancer
development and progression: Risk factors, cancer
stem cells, signaling pathways, genomics, and
molecular pathogenesis. Genes & diseases. 2018;
5(2): 77-106.

Takeuchi H, Kawanaka H, Fukuyama S, Kubo N,
Hiroshige S, Yano T. Comparison of the prognostic
values of preoperative inflammation-based
parameters in patients with breast cancer. Plos One.
2017; 12(5): e0177137.

O'Hanlon DM, Lynch J, Cormican M, Given HF. The
acute phase response in breast carcinoma.
Anticancer Res. 2002; 22(2B): 1289-1293.

Petekkaya I, Unlu O, Roach EC, Gecmez G, Okoh AK,
Babacan T, Sarici F, Keskin O, Arslan C, Petekkaya E,
Sever AR. Prognostic role of inflammatory
biomarkers in metastatic breast cancer. JBUON.
2017; 22(3): 614-622.

Han 'Y, Mao F, Wu Y, Fu X, Zhang W, Zhu X, Zhou S,
Zhang W, Sun Q, Zhao Y. Prognostic role of C-
reactive protein in breast cancer: a systematic review
and meta-analysis. Int J Biol Markers. 2011; 26(4):
209-215.

Frydenberg H, Thune |, Lofterad T, Mortensen ES,
Eggen AE, Risberg T, Wist EA, Flote VG, Furberg AS,
Wilsgaard T, Akslen LA. Pre-diagnostic high-
sensitive C-reactive protein and breast cancer risk,
recurrence, and survival. Breast Cancer Res Treat.
2016;155(2):345-354.

Kaur RP, Banipal RP, Vashistha R, Dhiman M, Munshi
A. Association of elevated levels of C-reactive
protein with breast cancer, breast cancer subtypes,
and poor outcome. Curr Prob Cancer. 2019; 43(2):
123-129.

Haldar R, Shaashua L, Lavon H, Lyons YA, Zmora O,
Sharon E, Birnbaum Y, Allweis T, Sood AK, Barshack
I, Cole S. Perioperative inhibition of B-adrenergic
and COX2 signaling in a clinical trial in breast cancer
patients improves tumor Ki-67 expression, serum
cytokine levels, and PBMCs transcriptome. Brain
Behav Immun. 2018; 73: 294-309.

Brook N, Brook E, Dharmarajan A, Dass CR, Chan A.
Breast cancer bone metastases: pathogenesis and
therapeutic targets. Int J Biochem Cell Biol. 2018; 96:
63-78.

Ramirez AG, Parma DL, Mufioz E, Mendoza KD,
Harb C, Holden AE, Wargovich M. An anti-
inflammatory dietary intervention to reduce breast
cancer recurrence risk: Study design and baseline
data. Contemp Clin Trials. 2017; 57: 1-7.

Volume 7 Issue 1 [2021]



International Journal on Women Empowerment

17.

18.

19.

20.

El-Abd E, El-Sheikh M, Zaky S, Fayed W, El-Zoghby
S. Plasma TuM2-PK correlates with tumor size, CRP
and CA 15-3 in metastatic breast carcinomas; short
versus long term follow up study of the Egyptian
breast cancer patients. Cancer Biomark. 2017; 20:
123-133.

Celik B, Yalcin AD, Genc GE, Bulut T, Kuloglu Genc S,
Gumuslu S. CXCL8, IL-1B and sCD200 are pro-
inflammatory cytokines and their levels increase in
the circulation of breast carcinoma patients. Biomed
Rep. 2016; 5(2): 259-263.

Gallagher M, Jones DJ, Bell-Syer SV. Prophylactic
antibiotics to prevent surgical site infection after
breast cancer surgery. Cochrane Database of
Systematic Reviews. 2019(9).

McAndrew NP, Bottalico L, Mesaros C, Blair IA, Tsao
PY, Rosado JM, Ganguly T, Song SJ, Gimotty PA,
Mao JJ, DeMichele A. Effects of systemic
inflammation on relapse in early breast cancer. NPJ
breast cancer. 2021; 7(1): Article 7.

ISSN 2413-4252

21.

22.

23.

24.

Int. j. women emp.

25

Livanainen S, Ahvonen J, Knuuttila A, Tiainen S,
Koivunen JP. Elevated CRP levels indicate poor
progression-free and overall survival on cancer
patients treated with PD-1 inhibitors. ESMO open.
2019;4(4):e000531

Guo L, Liu S, Zhang S, Chen Q, Zhang M, Quan P, Lu
J, Sun X. C-reactive protein and risk of breast cancer:
a systematic review and meta-analysis. Scientific
reports. 2015; 5(1): 1-8.

Pierce BL, Ballard-Barbash R, Bernstein L,
Baumgartner RN, Neuhouser ML, Wener MH,
Baumgartner KB, Gilliland FD, Sorensen BE,
McTiernan A, Ulrich CM. Elevated biomarkers of
inflammation are associated with reduced survival
among breast cancer patients. J Clin Oncol. 2009;
27(21): 3437.

Allin KH, Nordestgaard BG, Flyger H, Bojesen SE.
Elevated pre-treatment levels of plasma C-reactive
protein are associated with poor prognosis after
breast cancer: a cohort study. Breast Cancer Res.
2011; 13(3): 1-3.

Volume 7 Issue 1 [2021]



