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Case Report

Tumor Associated Macrophages-Friends Turned Foe?
A Case Report And Review Of Literature

Jairajpuri Z s Agrawal U ’

Abstract

Most malignant tumors are infiltrated by inflammatory cells and it has long been considered that such infil-
trates may be evidence of a host response to the tumor. Although lymphocytes are prominent in the inflam-
matory infiltrate, macrophages are also present, often in considerable numbers. Breast carcinoma is one such
tumor where tumor associated macrophages (TAM) have been reported to be widespread, more so in
Western literature. There is paucity of information about the biological and prognostic significance of this
phenomenon in India. Ours is a tertiary center which receives approximately100 to120cases of breast carci-
noma for pathological evaluation annually. Here we report the first case in our experience which showed

large numbers of macrophages infiltrating the stroma around the tumor cells.

Key words: Tumor associated macrophages, breast carcinoma, angaiogenesis

Introduction

Breast cancer is the most common cancer in the
women of developed countries and of a major health
concern. Moreover, in India, without a significant
reduction in carcinoma cervix, women are exposed
to the increased risk of breast cancer, infact in some
regions it has over taken cancer of the cervix.”
Metastatic disease is the major cause of cancer mor-
tality and of great clinical significance and concern.
This fact indicates that metastases are refractory to
traditional modalities of chemotherapy and radio-
therapy. The increasing failure of available treatment
suggests that biological mechanisms that underlie
are poorly understood.

Inflammatory cells infiltrating malignant tumors
have long been considered evidence of host response
to the tumor, among them, of particular interest is
the human breast carcinoma which has the potential
for metastasis at a relatively early stage of the dis-
ease. Although lymphocytes are prominent, the
inflammatory milieu comprises of monocytes and
considerable number of macrophages. Tumor asso-
ciated macrophages have been reported to be wide
spread in carcinoma breast’ Moreover it has been
suggested that the presence of macrophages may
independently influence the outcome by affecting
the metastatic potential of tumors* The identification
of this feature is important to pathologists as well as

surgeons, considering its prognostic implication.
This report highlights the importance of this phe-
nomenon with a review of pertinent literature more
so in India where there are very few reports in this
context

Case History
A 40 years female presented with a slow growing

painless swelling in the left breast for 6 months with
history of rapid increase in size. No other significant
history was given. On clinical examination, a hard
mass measuring 5x4cm was palpable in the left outer
guadrant along with multiple smaller masses in the
left anterior axillary fold. The mass had irregular
borders with restricted mobility and was non tender.
Actrucut biopsy was done and a diagnosis of infiltrat-
ing ductal carcinoma, grade 3 was given. Patient
showed a poor response to chemotherapy, infact the
disease progressed to a large fungating mass. Even
second line chemotherapeutic agents failed to elicit
a desirable response. Surgical management was con-
sidered and the treatment of choice, Modified
Radical Mastectomy was done.

On gross, the specimen measured 15x13x4cm with an
elliptical skin flap. Serial sections revealed a hard
grey white mass measuring 4x3.5cm with foci of
emorrhage and necrosis. Microscopic examination
demonstrated islands of at
trate of macrophages

oical cells in a dense infil-
igure 1], confirmed by
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immunohistochemical staining with CD68 [Figure
1], and lymphocytes. Macrophages also expressed
vascular endothelial growth factor (VEGF) F[)Figure
I11]. Atypical cells were large with eosinophilic cyto-
plasm. Nuclei were large with prominent nucleoli and
irregular margins. Mitosis was brisk. Areas of necro-
sis were also evident. Metastatic deposits were seen in
the sentinel lymph node. Immunohistochemical stain-
ing for estrogen and progesterone receptors and Her 2
neu were all negative.

Figure I11. Expression of VEGF in both tumour
cells and macrophages.(IHC,40X)

Discussion

TAM especially in human breast is a well estab-
lished fact. The biological and prognostic signifi-
cance of this phenomenon has changed over the
years. Some of the earlier reports suggest a positive
prognostic effect of the infiltrate, fewer cases with
metastases being found among those with high
macrophage count. Moreover the available data at
the time was more consistent with the view that
macrophages in the tumor play an active part in pre-

venting metastatic spread'e;’4 However Morrison et al
have interestingly in a multricentric study suggested

a negative association.” With emergence of conflict-
ing results, existence of TAMs and their role became
more and more intriguing. One approach to the
investigation of the role of macrophages in human
oncology is their quantitation in tumor material.

Such a study was conducted by Kelly et al “and an
analysis was made of macrophage counts according
to stage, grade and prognostic index of the malignant
tumor. No correlation between macrophage numbers
and any of these parameters of breast carcinoma was
found.

Over the years, considerable attention was focused
on the paracrine activity of TAMs. Production of
epidermal growth factor by macrophage is of much
clinical significance it promotes the formation of
elongated protrusions and cell invasion by carcino-

ma cells thereby promoting metastatic spread. "t
has been suggested that growth stimulation and
angiogenic activity of TAMs may provide rapid
tumor proliferation. Studies have demonstrated the
involvement of TAMs in local proteolysis, promot-
ing invasion and metastasis of breast cancer and
have the capacity to block local cytotoxic

cytokines.7'8 Evidence of an association between
aggressive  tumor behavior and intensive
macrophage infiltration with worse prognosis (high
tumor grade, estrogen receptor negative, high mitot-

ic index) has been suggested,gobserved in the pres-
ent case too.

Angiogenesis, is a pre-requisite for tumor growth,
cancer cell expansion and spread. There is documen-
tation of specific macrophages expressing VEGF,
recruiting to avascular hypoxic areas and in turn pro-
moting tumor progression by releasing VEGF and
other pro-angiogenic enzymes and cytokines which

140



Z S Jairajpuri, U Agrawal

stimulate angiogenesis.10 In our case also strong pos-
itivity for VEGF was observed. Aggressive tumors
rapidly outgrow their vascular supply, leading to
areas of prolonged hypoxia and necrosis. This in
turn may attract macrophages which then contribute
to the angiogenic process, giving rise to an associa-
tion between high levels of angiogenesis and exten-
sive necrosis, a feature of higher grade, larger size

and low estrogen receptor status.” Strategies that
disable these macrophages may be of clinical bene-
fit in the treatment of cancer.

The deadliest part of cancer process, metastasis,
appears to rely on help from macrophages, potent
immune system cells that usually defend vigorously
against disease. The stromal microenvironment, par-
ticularly the macrophage component of primary
tumors influences their malignant potential.
However, at the metastatic site the role of these cells
and their mechanism of actions for establishment
and growth of metastases remain largely unknown.
Using animal models of breast cancer metastasis, a
population of host macrophages displaying a distinct
phenotype is recruited to extravasating pulmonary
metastatic cells regardless of species of origin.
Ablation of this macrophage population through
three independent means (genetic and chemical)
showed that these macrophages are required for effi-
cient metastatic seeding and growth. Importantly,
even after metastatic growth is established, ablation

of this macrophage population inhibited subsequent
growth. This indicates a direct enhancement of
metastatic growth by macrophages through their
effects on tumor cell extravasations, survival and
subsequent growth and identifies these cells as a
new therapeutic target for treatment of metastatic

- 12
disease.

Metastatic disease is the major cause of cancer mor-
tality and if this can somehow be blocked through
influencing cells of the metastatic microenvironment
the impact on cancer mortality would be enormous.
TAMs offer a potentially useful new therapeutic tar-
get for anticancer therapy. One attractive possibility
is targeting aspects of macrophage behaviour to
reduce tumor cell invasion, because macrophages
are unlikely to develop multidrug resistance and are

genetically stable.”

In conclusion, intense macrophage infiltration in
breast cancer is associated with poor prognosis and
warrants a more aggressive management and follow
up of the patient. The present case of infiltrating
ductal carcinoma with dense macrophage infiltrate
was a poor responder to chemotherapy and was neg-
ative for ER, PR and Her2neu. The exact incidence
or prevalence of this phenomenon in India is not
known, a prospective study of a large number of
cases may provide better appreciation of its preva-
lence in the Indian population.
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