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Abstract
Tumor, calor, rubor, and dolor describe four cardinal signs of inflammation. The

fifth—functio laesa, or loss of function—was promulgated by Rudolf Virchow, who, in

the 19th century, also noted an intricate link between inflammation and cancer.

However, the role of cancer inflammation in driving loss of therapeutic efficacy has

only recently been fully appreciated, as a result ofmolecular and immunohistochemical

approaches applied in clinical medicine and the availability of novel agents for

modulating inflammation. This review focuses on clinical evidence from solid

malignancies that have shaped our view of how the immune system regulates cancer

development, progression, and response to treatment. Understanding the

multifaceted relationship between inflammation and patient outcomes has the

potential to advance prognostic tools and uncover therapeutic opportunities for

improving clinical outcomes.

INTRODUCTION

Since Virchow’s early observations in the
19th century associating inflammation
with malignancy, clinical studies have
identified inflammatory conditions (eg,
colitis, gastritis, pancreatitis, hepatitis,
and esophagitis) as key risk factors for
the development of cancer.1 Inflammation
marked by the recruitment of leukocytes,
particularly neutrophils, macrophages,
and eosinophils, is a near-universal hall-
mark of cancer that is directed by ma-
lignant cells, which seek to establish a
microenvironment conducive to survival,
growth, andmetastasis. This inflammatory

reaction can also act as a barrier to the
efficacy of cytotoxic and immunothera-
peutic interventions. As a result, increasing
attention has been placed on strategies
designed to ablate or redirect tumor-
infiltrating inflammatory cells to im-
prove clinical outcomes. In this review, we
discuss the clinical implications of cancer
inflammation and emerging interventions

that disengage elements of therapeutic
resistance imparted by inflammation in
cancer.

PROGNOSIS: LINKING
INFLAMMATION WITH ONCOLOGY
OUTCOMES

Inflammation is anegativeprognostic factor
across multiple cancers and has been as-
sociated with cachexia, muscle wasting, fa-
tigue, decreased cognitive ability, and a
reduced quality of life.2,3 Given the link
between inflammation and cancer, sev-
eral large clinical studies have evaluated
biomarkers of inflammation for their

prognostic value. For example, C-reactive
protein (CRP) has been extensively studied
as a marker of inflammation. Similarly,
albumin is an acute-phase reactant that
decreases in the setting of a systemic in-
flammatory response. Together, elevated
CRP level and hypoalbuminemia are de-
fining measures of the modified Glas-
gow Prognostic Score (mGPS), which has
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been validated across more than 70 studies involving more
than 31,000 patients with a wide-range of malignancies.4

Increased CRP concentrations (. 10 mg/L) and decreased
albumin levels (, 35 g/L), and, consequently, a higher
mGPS score, are associated with worse overall survival
in patients with inoperable non–small-cell lung cancer,
independent of tumor staging and performance status.
Higher mGPS scores also correlate with poorer quality
of life and decreased nutritional status in multiple
malignancies.4

In addition, mGPS has recently been explored for its value
in predicting therapeutic response. In patients with rectal
cancer undergoing neoadjuvant chemotherapy, mGPS was
strongly associated with pathologic response to treatment.5 A
post hoc analysis of patients with gemcitabine-resistant
metastatic pancreatic cancer, treated with capecitabine and
ruxolitinib in a randomized phase II study, also demonstrated
a positive correlation between overall survival and mGPS.6

However, a subsequent phase III study investigating this same
treatment combination and incorporating mGPS as an in-
clusion criterionwas terminated early because of a lack of data

confirming a role for CRP in selecting patients most likely to
respond to therapy.7 Thus, mGPS is a strong prognostic
determinant for patients with cancer, but its role as a predictor
of treatment response and in guiding anti-inflammatory in-
terventions remains ill defined.

Another measure of cancer inflammation with clinical
significance is the neutrophil-to-lymphocyte ratio (NLR).8

In patients with solid malignancies, a high NLR correlates
with a poor prognosis. The NLR has also been shown to
predict outcomes in patientswith advanced colorectal cancer
who are receiving chemotherapy, and it has been used as a
predictor of tumor recurrence and progression.9,10 However,
the prognostic potential of the NLR may not apply to all
therapeutic scenarios. For example, in an unplanned sec-
ondary analysis of patients with muscle-invasive bladder
treated in a randomized phase III study with or without
neoadjuvant chemotherapy, the NLR was not found to be
prognostic of overall survival benefit from neoadjuvant che-
motherapy.11 In general, though, the NLR describes a balance
between innate and adaptive immunity, wherein an accumu-
lation of neutrophils and/or diminution in lymphocytes por-
tends an immune state that is less effective in controlling
tumor progression.

Thequality of the immune response to cancer has also been
explored as a prognostic marker. Among the many cell types

observed in tumors, high densities of CD31 CD81 T cells
displaying a CD45RO1 memory phenotype correlates with
improved clinical outcomes.12,13 Taking advantage of this
observation, the Immunoscore is a prognostic factor that can
be incorporated into routine testing14 and involves immu-
nohistochemical analysis to detect the density and location of
CD31 andCD81 cells in tumor tissue. An increased density of
CD31 andCD81 cells in the core versus the invasivemargin of
the tumor correlates with the best prognosis. Compared with
the American Joint Committee on Cancer/Union for In-
ternational Cancer Control TNM classification system, the
Immunoscore has demonstrated improved prognostic sig-
nificance.13 In addition, it was recently found to be a better
predictor of overall survival than microsatellite instability.15

Moreover, CD31 CD81 T-cell infiltration in melanoma is
associated with treatment response to programmed cell death-1
(PD-1)/programmed cell death ligand-1 (PD-L1) checkpoint
immunotherapy.16 An ongoing international effort is underway
to validate the Immunoscore metric for colorectal carcinoma.

Together, the laboratory-based metrics described in the
previous paragraphs and summarized in Table 1 underscore

the prognostic utility of the immune reaction to cancer,
ranging from features of systemic inflammation detected in
the peripheral blood to the quality of the cellular immune
infiltrate detected in tumors. Efforts are underway that aim to
apply molecular profiling and multiplex imaging analyses
to identify unique features of the inflammatory reaction to
cancer for guiding treatment and predicting subsequent
clinical outcomes.

Table 1. Inflammation-Based Prognostic Scoring Systems

Scoring System Approach

Modified
Glasgow
Prognostic
Score4

0: Albumin . 3.5 g/dL and CRP , 10 mg/L
1: Albumin , 3.5 g/dL or CRP . 10 mg/L
2: Albumin , 3.5 g/dL and CRP . 10 mg/L
. 0 predicts decreased survival

Neutrophil-to-
lymphocyte
ratio8

Based on investigator-defined cutoff (eg, NLR of 4).
NLRgreater than cutoff predicts decreasedsurvival.

Immunoscore 14 Scale ranging from 0 to 4 describing low to high
densities of CD31 and CD81 cells in the center of
the tumor and invasivemargin. 0, low densities in
both regions; 4, high densities in both regions.

0: Worst overall survival

Abbreviations: CRP, C-reactive protein; mGPS, modified Glasgow Prognostic
Score, NLR, neutrophil-to-lymphocyte ratio.
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INHIBITING INFLAMMATION FOR CANCER
PREVENTION AND TREATMENT
The link between inflammatory markers and treatment re-
sistance obviates the potential for targeting key inflammation
pathways and improving patient outcomes. Strategies to in-
tervene in cancer inflammation may (1) deplete elements of
the inflammatory response or block its recruitment to tumors,
2) inhibit components of the protumorigenic and immuno-
suppressive phenotype of inflammation, or (3) redirect in-
flammationwithproperties that are tumor inhibitory, immune
stimulatory, or both (Fig 1).17

Targeting Inflammation for Cancer Prevention
Early evidence of clinical benefit achieved with targeting in-
flammation was seen in a prospective cohort study of aspirin
use among patients with colon cancer, for whom low-dose
aspirin use correlated with reduced fatality.18 Aspirin irre-
versibly inactivates the cyclooxygenase (COX) enzyme that is
required for prostaglandin synthesis, an important mediator
of inflammation. This prophylactic effect seen with aspirin in
colon cancer has been extended to randomized controlled

studies comparing aspirin versus placebo among carriers of
Lynch syndrome, a hereditary condition with high pre-
disposition for colorectal cancer. In the randomized CAPP2
trial, daily aspirin use for at least 2 years significantly reduced

the incidence of colorectal cancer as well as other Lynch
syndrome cancers after almost 5 years of follow-up.19 An
observational study of patientswithLynch syndrome included
in the Colon Cancer Family Registry also showed a reduced
risk for colorectal cancer among patients taking aspirin.20 The
ongoing CAPP3 randomized double-blinded trial is evalu-
ating the dose of aspirinneeded for chemoprevention inLynch
syndrome (ClinicalTrials.gov identifier: NCT02497820).

The prophylactic effect of suppressing inflammationmay
extend beyond colon cancer to other malignancies such as
breast, prostate, and lung cancers.21 In a population-based
case-control study, the frequency and duration of using
nonsteroidal anti-inflammatory agents (ie, aspirin and
ibuprofen) were associated with reduced risk for hormone
receptor–positive breast cancer.22 However, the most pro-
nounced beneficial effect of aspirin has been observed in gas-
trointestinal malignancies, including esophageal, stomach,
and colon cancers.21 For colon cancer, National Compre-
hensive Cancer Network guidelines suggest considering low-
dose aspirin for secondary chemoprevention, based on the
strong data indicating that this therapy decreases risk of re-

currence and death.23

Selective COX inhibitors may exhibit similar benefits as
aspirin.Forexample,COX-2 isoverexpressed inmanycancers,
including colorectal adenomatous polyps, precursors to the
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FIG 1. Strategies to target inflammation for cancer therapy. Inflammatory cells (eg, monocytes) can be targeted in cancer using therapeutics that (1) block their
recruitment to tumors (eg, C-C chemokine receptor type 2 inhibitors), (2) deplete inflammatory cell subsets (eg, trabectedin and CSF1R antibodies), (3) inhibit
protumorigenic signaling pathways (eg, inhibitors of Bruton tyrosine kinase, colony-stimulating factor 1 receptor, focal adhesion kinase, hypoxia inducible
factor-2a, indoleamine 2,3 dioxygenase, Janus kinase, phosphatidylinositol-4,5-bisphosphate 3-kinase d, transforming growth factor-b), and (4) redirect
tumor-infiltrating inflammatory cells with antitumor properties (eg, CD40 agonists, CD47 antagonists, dectin-1 agonists, and Toll-like receptor agonists).
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developmentof colorectal cancer.An inhibitor againstCOX-2,
celecoxib, decreased the incidence of precancerous colorectal
adenomas in phase III clinical trials.24,25 Celecoxib also re-
duced the risk of colon adenocarcinoma in patients with
familial adenomatous polyposis.26 However, COX-2 inhibitors
are not recommended routinely at this time for sporadic or
familial adenomatous polyp prevention, because of their in-
creased risk of cardiovascular events and current lack of phase
IV data.27

Targeting Inflammation for Improving Cytotoxic
Therapy
Multiple cues present within the tumor microenvironment,
including hypoxia, extracellular matrix components, and
soluble factors, can shape cancer cell biology and, in turn, ignite
an inflammatory response that promotes chemoresistance.
For example, the stiffness of the extracellular matrix sur-
rounding malignant cells can stimulate focal adhesion kinase
(FAK) activity, which drives cancer cell release of chemo-
attractants that are important for the recruitment of myeloid
cells.28 Inhibition of FAK signaling can decrease myeloid cell

infiltration into tumors, delay tumor progression, and sen-
sitize tumors to chemotherapy. Thus, cross-talk between ma-
lignant cells and their surroundingmicroenvironment is critical
to defining therapeutic resistance.

Malignant cells respond to cytotoxic stress by releasing
chemoattractants (eg, C-C chemokine ligand 2 [CCL2]) and
damage-associated molecular patterns, or danger signals, that
attract myeloid cells to the tumor microenvironment where
they support malignant cell survival, suppress immuno-
surveillance, and promote subsequent tumor outgrowth.
Tumor-infiltrating myeloid cells can mediate resistance to
cytotoxic therapies, including chemotherapy and radiation.29,30

Disrupting myeloid cell recruitment by blocking chemokine/
chemokine receptor interactions (eg, CCL2/C-C chemokine
receptor type 2 [CCR2]) ormyeloid growth factors (eg, colony-
stimulating factor [CSF]-1/CSF-1R) improves the efficacy
of cytotoxic therapies in mouse models of cancer. Early
promising results also support the merit of inhibiting my-
eloid cell recruitment for enhancing therapeutic efficacy in
patients. In a phase I study of patients with borderline re-
sectable or locally advanced pancreatic adenocarcinoma,
treatment with chemotherapy in combination with a CCR2
antagonist produced encouraging objective responses in 16
of 33 evaluable patients (49%), with local tumor control seen
in 32 patients (97%).31

Inflammatory cells may mediate chemoresistance through
multiple pathways. By releasing soluble factors (eg, interleukin
[IL]-6 and soluble IL-6 receptor), inflammatory cells activate
signal transducer and activator of transcription (STAT) sig-
naling in malignant cells.32 In models of spontaneously arising
pancreatic ductal adenocarcinoma, inflammation-directed
STAT signaling in cancer cells is critical for tumor devel-
opment.32 Moreover, pharmacologic inhibition of STAT
signaling sensitizes tumors tochemotherapy.33Tumor-associated
macrophages can also release insulin-like growth factors that
activate insulin-like growth factor signaling in malignant
cells and, in doing so, reduce the sensitivity of cancer cells to
chemotherapy.34 Moreover, macrophages can be key orches-
trators of revascularization after cytotoxic therapy, which
promotes tumor regrowth.35 Thus, myeloid cells recruited to
the tumor microenvironment can regulate cancer cell sen-
sitivity to cytotoxic therapies.

On the basis of strong preclinical data supporting a role for
inflammation in therapeutic resistance, multiple early-phase
clinical trials are underway investigating strategies designed
to manipulate inflammation with the intent of conditioning

tumors for enhanced responsiveness to cytotoxic therapies.
Targets being explored to disrupt inflammation include che-
mokine receptors (eg, CCR2, C-X-Cmotif chemokine receptor
[CXCR]1/CXCR2), cytokines (eg, IL-6, IL-6R, tumor necrosis
factor-a, IL-1a), and cellular signaling pathways (eg, FAK,
Janus kinase 1/2, and colony-stimulating factor 1 receptor
[CSF1R]).

Targeting Inflammation to Restore T-Cell
Immunosurveillance in Cancer
Although chronic inflammation predisposes to cancer and can
promote tumor growth and therapeutic resistance, the immune
system is inherently pliable, such that under the appropriate
conditions, it can also mediate strong antitumor activity. In
recent years, strategies designed to harness the therapeutic
potential of the immune systemhave emerged as new treatment
options for some patients across a wide range of malignancies.
The robustness and durability of treatment responses produced
with immune-directed interventions have incited a revolution
in cancer therapy. However, not all patients respond to im-
munotherapy and, in some cases, treatment responses can be
transient owing tomechanisms of adaptive immune resistance,
a process in which cancer cells adapt to immune pressure.36

Antitumor immunity induced with immunotherapy is
dependent on the existence of tumor-specific T cells capable
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of infiltrating tumors and then recognizing and eliminating
malignant cells.37 This highly regulated process relies on
productive and coordinated interactions between innate and
adaptive immunity. Specifically, innate immune cells (eg,
dendritic cells) must capture and present tumor-associated
antigens to prime antigen-specific T cells and stimulate their
entry into tumor tissue and subsequent effector activity.
However, chronic inflammation can impair both the priming
of T cells and their subsequent effector activity by limiting
effective antigen presentation and suppressing T-cell acti-
vation in tumor tissues, respectively.

Chronic inflammation can suppress the development
and productivity of T-cell dependent immunosurveillance in
cancer through multiple mechanisms, including the release
of immunosuppressive molecules (eg, transforming growth
factor-b, IL-10, and nitric oxide), expression of immune
checkpointmolecules (eg, PD-L1), andmetabolismof amino
acids (eg, arginine and tryptophan) that are important for
T-cell phenotype and survival.38-40 Inflammatory cells can
also regulate T-cell entry into tumors by establishing a physical
barrier and upregulating immune checkpoint molecules

including indoleamine 2,3 dioxygenase and PD-L1, as has
been seen in colorectal cancers with microsatellite instabil-
ity.41 The coexpression of T-cell immune checkpoint mole-
cules in tumor tissues at the interface between innate and
adaptive immunity has suggested redundancy in mecha-
nisms of peripheral tolerance established within the tumor
microenvironment and represents the impetus for ongoing
studies combining multiple immune checkpoint inhibitors
(eg, indoleamine 2,3 dioxygenase inhibition plus PD-1/PD-L1
blockade and cytotoxic T-lymphocyte-associated protein-4
plus PD-1/PD-L1 blockade).

In preclinicalmousemodels of cancer, releasing immune
suppression imposed by chronic inflammation can enhance
the efficacy of T-cell directed immunotherapies, including
adoptive T-cell therapy, immune checkpoint inhibitors, and
vaccines.42-45 These findings form the basis for early-phase
clinical trials evaluating immune checkpoint inhibitors in
combination with strategies designed to inhibit the re-
cruitment of myeloid cells (eg, inhibitors of FAK, CCR2, and
CXCR2) or deplete myeloid cells (eg, CSF1R antagonists;
Table 2). Combining multiple immune modulatory agents,
though, poses challenges in determining the contribution
of each therapeutic intervention to observed clinical re-
sponses. Determining the benefit of combination therapy
over monotherapy is particularly critical in early therapeutic

development and relies on effective biomarkers, identification
of patients unlikely to respond to monotherapy, or both.
However, biomarker development for immunotherapy has
been particularly challenging in contrast to targeted therapies,
which rely on the presence or absence of activating mutations
in driver oncogenes. For example, immunologic biomarkers
can vary with time of assessment, anatomic site, and even
within a single lesion, owing to heterogeneity of the immune
reaction. Overall, the dynamic nature of the immune reaction
to cancer hasmade immunologic biomarkers amoving target;
this is exemplified by the difficulties encountered with
standardizing assays for PD-1/PD-L1 checkpoint therapy.46

Potential biomarkers for monitoring therapies targeting
cancer inflammation include immunohistochemical and flow
cytometry analyses that quantify (1) the presence and acti-
vation status of inflammatory cell subsets in tumor tissue and
the peripheral blood, (2) the presence or absence of effector
T cells in tumors, (3) activation of oncogenes (eg,KRAS47) and
loss of tumor suppressor genes (eg, PTEN48) associated with
increased inflammation, (4) signaling pathway activation in
malignant and stromal cells (eg, phosphorylation of STAT349

and FAK molecules28), and (5) quantification of the matrix,
including vascularity and fibrosis.50 In general, biomarker
development for therapies targeting cancer inflammation will
need to be informed bymechanisms of action of the pathways,
molecules, or cell types targeted. However, benefit achieved
with inflammation-directed therapies will ultimately rely on
demonstrating improvement in standard clinical measures of
response, including response rates, progression-free survival,
and overall survival. Nonetheless, efficiently maximizing in-
formation acquired from tissues, peripheral blood, and clinical
observations during early-phase studies will be important
to the development of therapies targeting inflammation, es-
pecially given the unlikeliness that single agents targeting
cancer inflammation will produce significant clinical benefit
in the advanced-disease setting.

REDIRECTING CANCER INFLAMMATION FOR
CLINICAL BENEFIT
Although inflammation is most commonly considered an
obstacle in cancer therapy, the ability of innate immune cells to
also acquire antitumor properties has propelled the possibility
that cancer inflammation may be an opportunity that can
be harnessed and redirected for therapeutic benefit. Indeed,
although T cells are touted as potent killers capable of seeking
malignant cells with exquisite efficiency and specificity, actual
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tumor shrinkage requires removal of dead cells and matrix
remodeling, which is a hallmark of innate immunity and, in
particular, macrophages. Macrophages demonstrate remark-
able plasticity, with their biology defined by signals received

from their surrounding microenvironment.40 To this end, al-
though macrophages can inhibit T-cell immunosurveillance in
cancer, preclinical models have also demonstrated their im-
portance for mediating antitumor activity directed by tumor-
infiltrating effector T cells.51

Macrophages can be important effectors of cancer therapy
through release of cytotoxins (eg, reactive oxygen species) and
via engulfment of malignant cells.40 These mechanisms are
tightly regulated by a balance of stimulatory and inhibitory
signals. Similar to immune checkpoint molecules (eg, PD-L1)
that are upregulated on malignant cells to evade T-cell
immunosurveillance, macrophage inhibitory molecules (eg,
CD47) can also be upregulated on malignant cells and thwart
the potential of innate immunosurveillance in cancer.40,52

Multiple clinical-grade antagonists have been developed to
disrupt one of these negative regulatory signals that involves
CD47 interaction with signal regulatory protein a (SIRPa)
on macrophages.53 SIRPa signaling inhibits macrophage
engulfment of antibody-opsonized malignant cells; in pre-
clinical models, disrupting CD47-SIRPa interactions en-
hances the therapeutic benefit of antibody-based therapies,

such as anti-CD20 antibodies (ie, rituximab) used in the
treatment of B-cell lymphomas.54

Macrophages can also be activated with antitumor activity
using Toll-like receptor agonists and in response to systemic
activation of the CD40 pathway.55,56 However, in general,
strategies that merely redirect cancer inflammation have
demonstrated minimal clinical benefit when translated from
the laboratory to the clinic, perhaps due to a lack of immu-
nologic memory associated with innate immunity. This does
not preclude, though, the potential of these approaches, which
may be particularly relevant for tumor debulking and stabi-
lizing disease activity. For example, redirecting myeloid cells
in cancer has recently been demonstrated to condition tumors
for enhanced sensitivity to chemotherapy. This finding was
dependent on cytokines and chemokines (ie, interferon [IFN]-g
and CCL2) released in response to treatment with a CD40
agonist that subsequently stimulated a subset of peripheral blood
monocytes to rapidly infiltrate tumors and facilitate the degra-
dation of the collagen-based extracellular matrix that surrounds
malignant cells and can impede the efficacy of chemotherapy.50

Redirecting myeloid cell biology in cancer has also been found
to enhance the efficacy of PD-1/PD-L1–blocking antibodies,
illustrating thepotential of redirectingmyeloid cells for enhancing
T-celldependent antitumor immunity.57Thus, redirectingcancer
inflammation holds promise as an approach for remodeling

Table 2. Active Clinical Studies Combining Food and Drug
Administration-Approved Immune Checkpoint Inhibitors
and Inflammation-Directed Therapies

Immune Checkpoint
Target

Inflammation
Target Active Clinical Trials*

PD-L1 CSF1R NCT02323191

CD40 NCT02304393

IDO NCT02298153, NCT02471846

CTLA-4 c-kit NCT01738139

IDO NCT02073123

TLR9 NCT02668770

CTLA-4 1 PD-1 TLR9 NCT02644967

PD-1 BTK NCT02362035

CD40 NCT02706353

CSF1R NCT02526017, NCT02452424,
NCT02713529,NCT02880371

CXCR4 NCT02923531, NCT02907099,
NCT02826486,NCT02823405

Dectin-1 NCT02981303

FAK NCT02758587

HIF-2a NCT02293980

IDO NCT02073123, NCT02327078,
NCT02862457,
NCT02752074,NCT02178722

IL-10 NCT02553499

JAK1 NCT02646748

PI3Kd NCT02862457

TGFbR1 kinase NCT02423343

TLR3 NCT02834052

TLR9 NCT02680184, NCT02521870

Abbreviations:BTK,Brutontyrosinekinase;CSF1R,colony-stimulating factor1
receptor;CTLA-4, cytotoxicT-lymphocyte-associatedprotein4;CXCR4,C-X-C
motif chemokine receptor 4; FAK, focal adhesion kinase; HIF-2a, hypoxia
inducible factor-2a; IDO, indoleamine 2,3 dioxygenase; IL-10, interleukin
10; JAK, Janus kinase; PD-1, programmed cell death 1; PD-L1, programmed
cell death protein ligand 1; PI3Kd, phosphatidylinositol-4,5-bisphosphate
3-kinase d; TGFbR1, transforming growth factorb receptor 1; TLR, Toll-like
receptor.
*Active studieswere identifiedonClinicalTrials.gov asofDecember 8, 2016, by
searching for open studies including US Food and Drug Administration-
approved immune checkpoint inhibitors in combination with an inflammation-
directed therapy.
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tumors with enhanced sensitivity to chemotherapy and stimu-
lating productive T-cell dependent antitumor immunity.

In conclusion, from Virchow’s observations to studies
connecting inflammation with cancer, clinical evidence sup-
ports both permissive and inhibitory roles for the immune
system in regulating cancer development, progression, and
therapeutic resistance. The inflammatory reaction to cancer,
characterized using routine laboratory-based protocols, has
demonstrated prognostic utility. Moreover, clinical studies
investigating daily aspirin use for cancer prevention have
provided a strong rationale for therapeutic strategies that
intervene in cancer inflammation. To this end, preclini-
cal models of cancer have highlighted the inherent plas-
ticity of the immune system and identified novel targets for
depleting, inhibiting, and redirecting cancer inflammation.
These therapeutic maneuvers have the potential to enhance
the efficacy of cytotoxic therapies and to restore an effective
communication between innate and adaptive immunity
that is necessary for productive cancer immunosurveillance.
The clinical translation of agents directed at manipulating
cancer inflammation will be benefited by biomarkers on the

basis of mechanisms of action for the signaling pathways
and cellular subsets targeted. However, because cancer in-
flammation is only one element of a complex network of
signals that can regulate tumor biology, combination studies
will be paramount for effectively leveraging the potential of
inflammation to serve as a therapeutic target in cancer.
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