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Background: Breast cancer is now the second most commonly cancer diagnosed in women
after cervical cancer in India. Presentation at late stage further aggravates the problem. The
outcome of breast cancer is usually determined by multiple factors. Aims and Objectives:This
study was designed with the aim to investigate any correlation between serum tumor necrosis
factor alpha and hsCRP in breast cancer with histological parameters of tumor behavior.
Materials and Methods: A total of 30 histological confirmed cases of locally advanced breast
cancer were enrolled for study. Total duration of study was two years. HsCRP was determined
by solid phase direct sandwich ELISA method (Diaclone, France).Similarly TNF-o. was also
determined by Enzyme-linked immunosorbent method. Three-dimensional tumor size was
determined radiologically through mammography. CT scan and MRI scan were taken at the time
of diagnosis to detect metastasis. The data on tumor size, estrogen receptors status, lymph
node status and TNM staging were reviewed and recorded. Results: Levels of TNF-a and hsCRP
in patients with more advanced TNM staging, more advanced lymph node status and high
histological grade were significantly raised. Similarly, their levels were significantly raised with
increasing grade of adipose tissue invasion. Levels of TNF-o. and hs CRP were also significantly
raised in patients with estrogen receptor status positive whereas increase in levels of these
markers was not significant in progesterone receptor status positive. Conclusion: Preoperative
evaluation of tumor necrosis factor alpha and high sensitivity C-reactive protein may be valuable
parameters for reflecting the severity of invasive breast cancer.
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INTRODUCTION

Breast cancer is now the second most commonly cancer
diagnosed in women after cervical cancer in India. National
Cancer Registry Programme shows that in all urban areas
of India breast cancer has now left cervical cancer behind
and is the most frequently diagnosed cancer in women
accounting for 25% to 33% of all cancers. Presentation at
late stage further worsens the problem.’

Breast cancer is one of the most common malignancies
affecting about one in nine women.' It is probably the
most feared cancer in women because of its psychological
impact. Nearly 1.3 million new cases are diagnosed every
year worldwide. More recently the incidence of breast
cancer has been observed to be increasing in low income

countries and data suggests that over the next twenty years ~ The International Agency for Research on Cancer

the majority of the increase in the worldwide burden of the
disease will be due to rising incidences in these countries.
It is estimated that by 2030 the global burden of breast
cancer will increase to over 2 million new cases per yeat.”

estimates that an approximately 80,000 women in India
are affected by breast cancer each year and according to
other agencies the number of cases of breast cancer in
India is about 10,00,000 women each year. There will be
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approximately 2, 50,000 new cases of breast cancer in
India by 2020.*

Virchow noted the presence of leukocytes in neoplastic
tissue and made a connection between cancer and
inflammation. His hypothesis was based on the observation
that tumorts often arose at sites of chronic inflammation.>
Chronic inflammation plays an important role in various
aspects of cancer involving cancer initiation, promotion,
progression, metastasis and clinical features.” Several
possible mechanisms have been proposed for the
relationship between cancer and the systemic inflammatory
response. First, tumor growth or invasion could induce
tissue inflammation. Second, tumor necrosis and hypoxia
or local tissue damage might activate an inflammatory
response. Third, cancer cells themselves could increase
the production of inflammatory cytokines like TNF-«,
CRP, IL-6 and IL-8. These inflammatory cytokines and
chemokines interact with the immune vascular system and
facilitate cancer growth, invasion, and metastasis. *!!

C-reactive protein (CRP), a nonspecific marker of systemic
inflammation, has been widely used to detect and monitor
systemic inflammatory response in clinical practice and
empirical research.'”” Most studies suggested that CRP
levels were higher in cancer cases than healthy subjects,
and CRP levels for prediction of treatment efficacy and
patients mortality with various types of cancer have been
extensively reported. Whereas whether elevated CRP levels
share an identical value in predicting future cancer incidence
remains uncertain.

Tumor necrosis factor-alpha is a pleiotropic inflammatory
cytokine. Most organs of the body appear to be affected
by TNF-a and the cytokine serves a variety of functions
many of which are not yet fully understood. The cytokine
possesses both growth stimulating and growth inhibitory
properties and it appears to have self regulatory properties
as well. The cytokine is produced by several types of cells,
but especially by macrophages."

The outcome of breast cancer is usually determined by
multiple factors. This study was designed with the aim to
investigate any correlation between serum tumor necrosis
factor alpha and hsCRP in breast cancer with histological
parameters of tumor behavior.

MATERIAL AND METHOD

This prospective study was conducted by the collaborative
efforts of the departments of Surgery, Biochemistry and
Pathology, Maulana Azad Medical College and associated
Lok Nayak Hospital and GB Pant Hospitals, New Delhi.
The study population comprised of 30 cases of locally
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advanced breast carcinoma recruited from the surgical
outpatient department. Pregnant and lactating patients
were excluded from the study population. The study
was commenced following detailed patient consent and
clearance by the institutional ethical committee.

The various parameters that were evaluated include detailed
clinico-pathological profile and TNF-o and hsCRP levels.
Clinical staging using TNM classification was performed
in all enrolled patients and was based on all information
available before first treatment. This included documenting
tumor size (on USG), node status and metastatic workup
including USG abdomen and chest X-ray. The American
Joint Committee on Cancer (AJCC) TNM staging system
was used for staging of the patients. Trucut biopsy was
done for histopathological examination and hormone
receptor status of tumor.

Blood samples were collected before start of any treatment.
Five ml of blood was drawn from the antecubital vein of
the patients after applying tourniquet to arm with 24 gauge
needle in the morning, Venous blood was collected in a
plain vial. Blood was centrifuged within 30 min and serum
kept at -80°C until analysis for the study parameters.
TNF-o and hsCRP levels were quantitated by ELISA.
After enrollment into the study, each patient underwent
Modified radical mastectomy after receiving neoadjuvant
chemotherapy (three cycles). Paraffin embedded Pathologic
breast specimen was reviewed after hematoxylin and eosin
staining. Tissue specimens were examined for the various
characteristics indicative of tumor prognosis. These
include evidence of invasion, tumor size, mitotic index,
histologic grade, receptor status, axillary lymph node status
and adipose tissue invasion. Nikon Labophat microscope
with 409 objective was used to count mitotic figures
and points were given as follows: 1 point, 0 to 5 mitosis
per high power field; 2 points, 6 to 10 mitosis per high
power field; 3 points > 11 mitosis per high power field.
Modified Scarff-Bloom Richardson grading was used and
grade 1 to 3 were assigned according to differentiation of
tumor. Estrogen, progesterone receptor and HER-2-Neu
status were ascertained by staining the paraffin sections
using monoclonal antibodies to ER, PR, and HER 2neu
respectively. Adipose tissue invasion was graded with focal
involvement as 1 and extensive involvement as 2 grading.

Statistical analysis

The quantitative variables were analyzed by non parametric
Mann Whitney U test for two groups or by Kruskal
Wiallis test for more than two groups. Wilcoxan signed
rank test was used to determine the statistical significance
on different points of time within the same group. The
categorical variables were analyzed by using Pearson Chi-
Square test/Fischet’s exact test in case when expected cell
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count was less than five. The Spearman rank correlation
was determined to examine the correlation between
two quantitative variables. P value B 0.05 (2 tailed) was
considered to be statistically significant. The data was
analyzed by using SPPS statistical software version 16.0

RESULT

Table 1 is the representation of the differing levels of TNF
alpha and hsCRP according to the TNM staging in the study
population. It is evident from the data that as the tumour
advances according to TNM staging so do the levels of the
inflammatory biomarkers. This highlights the inflammatory
milieu that co exists with cancer in such patients.

Tables 2 and 3 demonstrate a linear correlation between
increase in TNE, CRP levels with increasing lympho-vascular
and adipose tissue invasion. A statistically significant
difference can be discerned from the table. Levels of
TNF-« and hs CRP in patients with more advanced TNM
staging (TNF-a P<0.05, hsCRP P<0.001 Table 1), more
advanced lymph node status (TNF-a P<0.05, hsCRP
P<0.001 Table 2) and high histological grade (TNF-«
P<0.05, hsCRP p<0.05) were shown to be significant.

Table 4 illustrates the difference in serum levels THF and
CRP with difference receptor status of breast tumours.
Levels of TNF-a(p=0.049) and hs CRP(p= 0.04) were
significantly raised in patients with estrogen receptor status
positive as shown in Table 4 whereas increase in levels of

TNM stage Mean baseline Mean baseline
n (%) hsCRP (ng/ml) TNF-a (pg/ml)
T3N1MO0 20 (66.67) 252+31 150+43
T4bNOMO 5 (16.67) 326+31 224134
T4bN1MO 2 (6.67) 33527 23332
T4bN2MO 2 (6.67) 37532 27329
T4dN2MO 1 (3.33) 411 309
P val.* 0.000 0.008
Involved TNF-a p value hsCRP p value
lymph nodes (pg/ml) (ng/ml)
NO 117 0.002 219 0.001
N1 (1-3) 139+25 241+31
N2 (4-9) 145+35 24725
N3 (=10) 216164 318152
Histological
Grade
1 151+43 0.005 25332 0.005
2 178+45 280+50
3 23757 33952

these markers were not significant in progesterone receptor
status positive.

DISCUSSION

Long term inflammation leads to cancer development
and even predisposes to carcinogenesis. Injury in any
form triggers a sequence of events that constitutes the
inflammatory response. The microenvironment changes
that arise due to inflammation due to the tumor may affect
neoplastic progression.'* Today, there are many studies
supporting the hypothesis that inflammation plays an
important role in predisposing the individual to cancer. Itis
found that underlying infections and inflammatory reactions
are associated with majority of cancer cases. In many
epidemiological studies, the role of chronic inflammation
in the carcinogenesis process was examined through studies
of pro-inflammatory and anti-inflammatory cytokines. '*

Inflammation is an important mechanism that can
remove the agent causing injury and initiate tissue repair
by launching a well coordinated immune response. The
body responds to pathogen by inflammatory mechanism
coordinated blood borne delivery to injured tissues of cells
and soluble mediators. After the removal of the invading
pathogen and wound healing, inflammation subsides.
However, an unresolved inflammation on account of any
failure in the precise control of the immune response can
continue to perturb the cellular microenvironment, thereby
leading to alterations in cancer-related genes and post-
translational modifications in the key cell signaling proteins
involved in cell cycle, DNA repair and apoptosis.'®!”

Macrophages, mast cells and neutrophils can also support
tumor development by leading to up-regulation of non-

Adipose tissue TNF-a p value hsCRP  pvalue
invasion n (%) (pg/ml) (ng/ml)
Absent
11 (36.67) 141£39 0.0002 243+21 0.001
1+10 (33.33) 179447 28143
2+9 (30) 23358 335456
Mitotic index

164+40 0.04
21169

266+50 0.03
311459

1 point 19 (63.3)
2 points 11 (36.7)

Markers Estrogen P value Progesterone P value
receptor status receptor status
ER+(9) ER-(21) PR+(9) PR-(21)
TNF-a 212463 128+47 0.049 188166 178+49 0.65
hsCRP  314+56 270+39 0.04 290+37 280+29 0.8

(o]
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specific pro-inflammatory cytokines, such as interferon-y,
tumor necrosis factor (TNF), interleukin (IL)-1a/B or
I1.-6."%" Likewise, activated nuclear factor-»xB (NF-»B)
transcription factor is one of the main links between
inflammation and tumor genesis and may be key to allowing
both pre neoplastic and malignant cells to escape from
apoptosis. ’?!

CRP is one of the most important proteins that is
rapidly produced by hepatocytes during an acute-phase
response upon stimulation by 1L-6, TNF-o and IL-1-§
originating at the site of inflammation.CRP has a half-life
of 19 hours that is independent of any physiological or
patho physiological circumstances or of the concentration
of CRP in the serum. Therefore, the synthesis rate of CRP
by the liver is the only factor determining the plasma CRP
concentration.”

Numbers of prospective epidemiological studies have
explored the elevated CRP levels in relation to an increased
risk for cancer. Among them, most case-control studies
have shown a higher cancer risk in people with elevated
CRP level”* while, the findings from prospective cohort
studies have been inconsistent.””* In our study also CRP
levels were significantly high and increased with advancing
TNM staging.

Tumor necrosis factor-a (TNF-a) is a pro-inflammatory
cytokine involved in the promotion and progression
of cancer.” It plays an important role in the tumor
microenvironment both as a membrane-integrated protein
and in its soluble form generated after proteolytic cleavage.”
TNF-a stimulates many signaling pathways by binding to
two receptors, TNFR1 (p55) and TNFR2 (p75).* TNF
receptor activation leads to the activation of multiple cell
signaling cascades that lead to inflammation and survival
of the tumor cells. Several studies have suggested that
TNF-a plays an important role in the molecular events
that link inflammation with development and evolution
towards breast cancer.”

Number of studies has explored the role of TNF-a in
relation to an increased risk for cancer. Among them, most
case—control studies have shown a higher cancer risk in
people with elevated TNF-a levels.”* Similarly in our study
also increased levels of TNF-a are associated significantly
with advancing TNM staging.

CONCLUSION

Preoperative evaluation of tumor necrosis factor alpha
and high sensitivity C-reactive protein may be valuable
parameters for reflecting the severity of invasive breast
cancet.
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