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C-reactive Protein and Malignancy: Clinico-pathological

Association and Therapeutic Implication

Chia-Siu Wang, MD; Chien-Feng Sun', MD

C-reactive protein (CRP) is a widely used systemic bio-
marker for diagnosing acute and chronic inflammation. During
the past decade, serum CRP has been re-emphasized by extend-
ing its clinical use to the prediction or diagnosis of cardiovascu-
lar diseases and other conditions, particularly malignancies.
Serum CRP has also been found to be elevated in patients with
many malignancies, implying a close linkage between inflam-
mation and malignancy. Prospective studies have shown a high-
er risk of developing cancer in those with elevated serum CRP.
CRP is produced by hepatocytes in response to inflammatory
cytokines, particularly, interleukin-6 from the tumor microenvi-
ronment. Preoperative CRP levels are parallel to the progres-
sion or pathological stages of malignancies, including gastric
cancer in patients in our series. Elevated CRP is a determinant
predictor of lower survival rates in patients with several can-
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cers, including esophageal, colorectal, hepatocellular, pancreatic, urinary bladder, renal,
ovarian and cervical cancer, after surgical resection. The measurement of serum CRP is sim-
ple, cheap, and available in daily practice. It can serve as an additional prognostic predictor
for survival and post-treatment monitoring in cancer patients. In the future, CRP-lowering
agents might offer a promising benefit in the prevention and therapy of many different types

of cancer. (Chang Gung Med J 2009;32:471-82)
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he linkage of inflammation and cancer was first

reported by Rudolf Virchow in 1863, when he
identified leucocyte infiltration in neoplastic tissues,
and suggested that the sites of chronic inflammation
were the origin of cancer.” Since then, approximate-
ly 25% of all cancer patients are reported to have an
association with chronic inflammation of either
infectious or non-infectious causes.? Examples of
infectious causes of cancer are Helicobacter pylori

(H. pylori) bacterial infection for gastric cancer,
human papilloma virus (HPV) for cervical cancer,
Epstein-Barr virus for nasopharyngeal cancer, and
hepatitis B virus for hepatocellular carcinoma. Non-
infection conditions include gastroesophageal reflux
for Barrett’s esophagus, asbestos for bronchogenic
cancer and mesothelioma, alcoholic cirrhosis for
hepatocellular carcinoma, and inflammatory bowel
diseases, including ulcerative colitis and Crohn’s dis-
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ease, predisposing to colon cancers.

Serum C-reactive protein (CRP) is a very sensi-
tive indicator of current disease activity for inflam-
mation. It has been most widely used for the clinical
diagnosis of acute or chronic inflammation. The
introduction of a high sensitivity technique (hs CRP)
enables identification of the group of patients with
chronic inflammation that manifested by a minor ele-
vation of CRP.®” We have measured preoperative
serum CRP in 170 gastric cancer patients using a
high sensitivity technique from 2000 through 2001
and studied the clinico-pathological correlation.®
Abnormally high levels (= 3.0 mg/L) of serum CRP
were observed in 65 (38.2%) of our patients.
Preoperative CRP was significantly associated with
disease progression (tumor size, depth of wall inva-
sion, lymph node metastasis, and distant metastasis)
and pathological stages in our patients.” In this arti-
cle, after a long-term follow up study in our series,
we intend to review reports in the literature about
clinical usefulness of CRP for malignancies, and
potential roles of CRP-lowering agents in cancer
therapy.

Clinical use of C-reactive protein re-empha-
sized during this decade

CRP was first identified in the plasma of
patients during the acute phase of pneumococcal
pneumonia. It was named for its high binding affinity
to the C-polysaccharide of Streptococcus pneumoni-
ae.” CRP was the first of the so-called acute phase
proteins, which appeared in the serum of patients
with infections or inflammation, during the acute and
chronic stages.“” CRP is synthesized by hepatocytes
as a part of the inflammatory response to tissue dam-
age induced by infection, trauma, and malignant dis-
eases.® Thus, it is a sensitive but non-specific serum
biomarker for inflammation and tissue damage.?”

In the past, CRP has been used to confirm the
diagnosis of acute or chronic infections and to evalu-
ate chronic inflammatory diseases, including
rheumatoid arthritis, Crohn’s disease, and systemic
lupus erythematosus. During this decade, the role of
serum CRP has been re-emphasized by extending its
clinical use to the diagnosis of cardiovascular dis-
eases. CRP plays an important role in the pathogene-
sis of atherosclerosis."” The association between ele-
vated CRP levels and future risk of major cardiovas-
cular events has been recognized by some
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researchers in prospective studies. The introduction
of a high sensitivity technique allows identification
of a group of patients with minor elevations of CRP
who are at higher risk of cardiovascular disease.”
Nearly two-thirds of the population has plasma CRP
levels under 3 mg/L. Circulating CRP levels under
10 mg/L have historically been regarded as clinically
insignificant. During recent years, a number of
researchers have demonstrated an association
between minor elevated CRP, between 3 and 10
mg/L, and the risk of developing cardiovascular dis-
eases, metabolic syndrome, and cancers.® Chronic
low-grade inflammatory conditions might be associ-
ated with these diseases.

CRP- the prototype of acute phase proteins
Acute phase proteins are a group of diverse pro-
teins whose serum concentrations increase or
decrease by at least 25% during the inflammatory
states of the acute phase."” CRP is the prototype of
acute phase proteins. Other acute phase proteins
include serum amyloid A (SAA), Alpha-1 acid gly-
coprotein, alpha-1 anti-trypsin, haptoglobins, cerulo-
plasmin, fibrinogen, ferritin and complement compo-
nents C3, C4.” They appear in the peripheral blood
in response to infection, trauma, myocardial infarc-
tion, inflammatory disease (e.g. Crohn’s disease,
rheumatoid arthritis) and malignancy. They are pro-
duced within a few hours by the liver in response to
inflammatory cytokines such as intereukin (IL)-1,
tumor necrotic factor (TNF)-a and in particular IL-6
(Fig. 1)."» Acute phase proteins were confirmed to
be one of the major components of the serum bio-
markers upregulated in patients with colon cancer
using serum proteomic profiling with surface-
enhanced laser desorption ionization time-of-flight
mass spectrometry (SELDI-TOF-MS) technology.®®

CRP - a classical member of pentraxin family
CRP is a classic member of the pentraxin fami-
ly, characterized by proteins of a cyclic pentameric
structure and calcium dependent ligand binding.
Pentraxins play important parts in innate immunity
for the opsonization and clearance of microbes and
apoptotic cells. Based on the structural differences of
subunit lengths, they were divided into two groups:
short and long pentraxins. CRP and serum amyloid
P-components (SAP) are the prototypes of short pen-
traxins and are produced from the liver in response
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Fig. 1 The tumor microenvironment and the production of CRP by the liver. The microenvironment consists of leucocytes, lymphocytes
and macrophages with cytokines and chemokines acting as mediators, reflecting a persistent inflammatory state. In the tumor microenviron-
ment, inflammatory cells produce cytokines, particularly IL-6 in a response to tumor cells, tissue necrosis and associated inflammation.
Cytokines are released into circulation and induce hepatocytes to synthesize CRP and other acute phase proteins. After returns to the tumor
microenvironment through circulation, CRP acts on tumor cells. Helped indirectly by IL-6, CRP proteins bind to phospholipids on tumor
cells, and act as an opsonin, leading to tumor cell lysis. On the other hand, the COX-2-overexpressed tumor cells produce prostaglandins
(PGE-2, etc.) to facilitate tumor progression, in response to inflammatory stimuli such as cytokines.

to IL-6."Y Pentraxin 3 (PTX3), a recently identified
member, is a long pentraxin. PTX3 is rapidly pro-
duced from the cells involved in atherosclerotic
lesions, namely vascular endothelial cells, vascular
smooth muscle cells, macrophages, and nutrophils in
response to inflammatory stimuli. CRP is produced
by the liver and represents a systemic response to a
local inflammation, whereas PTX3 is rapidly pro-
duced from damaged tissues and vascular beds in a
local response to the inflammatory state of the vascu-
lature. PTX3 is a superior vascular inflammatory
biomarker for cardiovascular diseases."” The associ-
ation of PTX-3 with cancers was rarely reported until
2006, when overexpression of PTX3 was identified
in soft tissue liposarcoma."?

SAP is the serum precursor of the P component
of amyloid. It probably serves as an opsonizing pro-
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tein of the apoptotic cells by activating the comple-
ment system. Although also produced from the liver,
SAP lacks the kinetics qualified for acute phase pro-
tein, when compared with CRP and PTX3.!9 Unlike
CRP and SAA, the association of SAP with the
development or progression of cancer has rarely been
reported.

CRP and tumor microenvironment

In tumor tissues, cancer cells are embedded in a
microenvironment resembling chronic inflammation.
In addition to tumor cells, the microenvironment
contains leucocytes, lymphocytes and macrophages
with cytokines and chemokines acting as mediators,
reflecting a persistent inflammatory state (Fig. 1).
This microenvironment may contribute to carcino-
genesis through induction of genomic instability, epi-



genetic alterations, and subsequent inappropriate
gene expression, leading to enhanced proliferation,
resistance to apoptosis, neovascularization, and
spread of cancer cells."”'® These cancer cells influ-
ence the microenvironment through the upregulation
of inflammatory pathways by producing proinflam-
matory mediators such as cytokines, chemokines,
cyclooxygenase-2 (COX-2), prostaglandins,
inducible nitric oxide synthase, and nitric oxide. All
of these facilitate tumor promotion and progres-
sion."” Tumor microenvironment may confer resis-
tance to the host’s immune response and compromise
the effects of chemotherapeutic agents.*”

Elevated CRP is most likely a response sec-
ondary to tumor necrosis, local tissue damage, and
associated inflammation in patients with malignan-
cies.?? CRP is produced in hepatocytes as a systemic
response to cytokines in the blood stream, particular-
ly IL-6, released from leukocytes within tumor
microenvironment.”* [L-6 may also indirectly help
the binding of CRP to phospholipids on tumor cells,
activating the classic Clq pathway of the comple-
ment system and act as an opsonin, which may lead
to tumor cell lysis.®” Thus, CRP is not only an
epiphenomenon, or a response to tumor microenvi-
ronments, because it contributes to the disposing of
tumor cells both dead and alive.

Regulation of CRP expression

The CRP gene is located on the short arm of
chromosome 1 (1q21-q23). The production of CRP
in hepatocytes is principally induced at the transcrip-
tional level by IL-6, and can be synergistically
enhanced by the addition of IL-1p."> CRP synthesis
requires transcriptional factors C/EBP family o/f3/0
(CCAAT/enhancer binding protein), STAT3 (signal
transducers and activators of transcription), and Rel
(v-rel reticuloendotheliosis viral oncogene homolog-
avian) protein following cytokine stimuli.*?® They
have binding sites in the promoter region of the CRP
gene. The nuclear factor kB (NF-xB) subunits p50
and p65 through protein kinase C pathway is also
involved in cytokine induction of CRP synthesis.?”
The interactions of these transcription factors cause
maximal induction of CRP expression in hepato-
cytes.®® Extrahepatic synthesis of CRP has also been
reported in neurons, monocytes, lymphocytes and
tumor cells as a local inflammatory response, but the
amount is too little to influence serum CRP.***
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Association of CRP and the risk of malignancy
in cohort studies

The association of serum CRP and the risk of
malignancy were inconsistent among cohort studies
in the past. A collective review identified 90 studies,
including 81 depicting prevalent case-control or
cross-sectional studies and nine prospective studies
reported in the literature.®” Of the nine large
prospective studies for CRP and risk of malignancy,
positive associations were found in five studies for
colorectal or lung cancers,”'*? but no associations
with breast, prostate or colorectal cancers were seen
in other four studies.®® The systemic reviews of CRP
levels and the risk of cancers did not provide evi-
dence as strong as that for CRP levels and the risks
of cardiovascular diseases.“”

Clinical significance of CRP in pre-treatment
patients with malignancies

In most prevalent studies, CRP levels were
found to be highly elevated in patients with cancers
compared with healthy control subjects or subjects
with benign conditions.®” Elevated CRP levels were
detected in 36% (range, 13-72%) of patients with
cancers, which was significantly higher than that in
healthy control subjects.®2'#3

The prognostic significance of serum CRP has
been demonstrated in a variety of patients with pri-
mary malignancies, including esophageal, esopha-
gogastric, colorectal, hepatocellular, pancreatic,
prostate, urinary bladder, ovarian and cervical can-
cers, melanoma, and thymoma,®'??"#%% and in the
advanced stage of cancers including inoperable non-
small cell lung cancer, unresectable pancreatic can-
cer, biliary tract cancer, and metastatic brain dis-
eases.“"¥ Elevated CRP has been associated with
progressive disease and worse survival for patients
with these malignancies. Serum CRP is a stage-inde-
pendent prognostic factor in patients undergoing sur-
gical resection for esophageal, gastroesophagel, col-
orectal, hepatocellular, pancreatic, urinary bladder,
renal, ovarian and cervical cancers and myelo-
ma,?343537392404659 The predictive ability for the sur-
vival of patients with advanced cancers has been
improved by combining CRP with other parameters
such as serum albumin, and serum B12.5°59

Clinical significance of CRP in gastric cancer
Preoperative CRP was higher in patients with
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gastric cancer than in healthy control subjects in pre-
vious reports.“**70 Elevated CRP was significantly
paralleled to progressive disease and advanced stage
in those series as well as in ours (Fig. 2).¢3657-60
However, long-term survival outcomes of gastric
cancer patients with elevated CRP were not available
in other series. Our 5-year survival rate of the group
with high levels of CRP (= 3.0 mg/L; n = 105) was
significantly worse than that of patients with normal
CRP levels (< 3.0 mg/L; n = 65) (27.1% versus
54.1%; log rank p = 0.0010) (Fig. 3). Our study
clearly demonstrated that survival was significantly
worse in patients with an elevated CRP compared
with those with normal CRP levels.

Following potentially curative surgery, serum
CRP usually decreases to normal levels in patients
when the CRP levels were elevated before opera-
tion.?” Serum CRP may remain high for a prolonged
period following a non-curative surgery, depending
on the volume loading of residual tumor. Thus, CRP
may be used postoperatively for the evaluation of
treatment effectiveness or tumor recurrence after
curative surgery. However, in the immediate postop-
erative period, CRP levels may vary depending on
the degree of surgical stress caused by different oper-
ation procedures. For example, CRP levels were
lower after laparoscopic approaches versus those
after open procedures.*? Elevated CRP levels may
also indicate the presence of surgical infections or
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Fig. 2 Scatter plot of preoperative CRP level in 170 patients
with gastric cancer according to the pathological stage (p < 0.001,
p Stages I-1I versus p Stages III-1V).
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Fig. 3 Kaplan-Meir survival curves of two groups of gastric can-
cer patients defined by serum CRP level cut-off value of 3 mg/L,
as determined by the 95 percentile in 450 normal control subjects.
The 5-year survival rate of elevated group (n = 105) was signifi-
cantly worse than that of the normal group (n = 65; 27.1% versus
54.1%; log rank p = 0.0010).

complications. CRP levels were useful for the early
prediction of post-surgical complications in patients
with gastric cancer. %

H. pylori infection is believed to play a causal
role in the development of gastric cancers.® It is
blamed for the initiation of sequential histological
changes in the gastric mucosa, from active gastritis,
to atrophy, intestinal metaplasia, dysplasia, and final-
ly to adenocarcinoma.“*® H. pylori infection is often
asymptomatic, but can also lead to the development
of gastroduodenal ulceration and mucosa-associated
lymphoid tissue lymphoma, the so-called Maltoma.
The epidemiologic link between H. pylori and gastric
cancer was first reported in 1991.“” The molecular
mechanisms of the local immune response to H.
pylori infection are complex. There is evidence that
H. pylori infection induces the release of cytokines
(IL-1B, IL-2, IL-6, IL-8, IL-23 and IL-17 and TNF-
a) from both immune and non-immune cells.©
These cytokines enhance CRP production of hepato-
cytes in the infected patient, contributing to amplifi-
cation of the ongoing inflammation. Through toll-
like receptors, H. pylori infection also activates NF-
kB and Mitogen-activated protein kinases (MAPKs)
pathways to local COX-2 expressions in gastric
epithelial cells to accelerate the inflammatory
response.”

Serum CRP is one of the inflammatory markers



for H. pylori infection, but it is not a reliable or spe-
cific marker for the primary diagnosis or post-eradi-
cation follow-up of H. pylori infection.®*’" In
patients with gastric cancer, serum CRP levels did
not differ between the H. pylori-infected group and
non-infected group.®” Precancerous lesions of the
stomach may regress after successful H. pylori eradi-
cation.>’» However, the benefits of H. pylori eradi-
cation for gastric cancer prevention is limited to
patients who have not progressed into having mucos-
al atrophy or metaplasia.™

Other serum inflammatory markers for malig-
nancy

CRP and SAA are the two major acute phase
proteins in humans. CRP and SAA are both suitable
markers of acute phase responses, due to their rapid
production and short half-life in circulation.”® Other
systemic markers such as leukocyte count, erythro-
cyte sedimentation rate (ESR), or cytokine mediators
lack the desirable characteristics of CRP and
SAA.0™

Serum amyloid A (SAA)

SAA was first described in 1994 and is an
apolipoprotein of very low density lipoprotein
(VLDL and high-density lipoproteins (HDL). Like
CREP, it is also synthesized in hepatocytes, immedi-
ately after induced by the proinflammatory cytokines
IL-1, IL-6, and TNF-a in response to inflammation.
It may alter HDL metabolism during inflamma-
tion.”™ Its sensitivity was comparable to that of CRP
in tests for rheumatic and coronary artery dis-
eases.”™™ SAA is not as widely used clinically as
CRP. High SAA levels have been associated with
malignancies, including gastric, lung, renal cell, col-
orectal, prostate, nasopharyngeal and breast can-
cers.”” High serum SAA levels have also been asso-
ciated with aggressive diseases and poor survival
outcomes.”’

Plasma cytokines

The measurement of plasma cytokines (inter-
leukins, chemokines, etc) is difficult due to of their
short plasma half-lives and the presence of blocking
factors in the blood.”” Because most cytokines act
locally, only the plasma cytokine levels of those
(such as IL-6) entering the circulation with a sys-
temic action are really meaningful. The association
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of plasma cytokines or chemokines with malignancy
and their clinical significance are still under investi-
gation.”” Among them, plasma IL-6 has been the
most frequently studied.

IL-6

IL-6 is one of the most useful plasma cytokine
markers in the acute phase response. It is a pleiotrop-
ic inflammatory cytokine that has a conflicting role
in regards to tumor cells. It promotes the antitumor
activity of macrophages to produce lymphokine-acti-
vated killer cells, and prevents apoptosis of neu-
trophils that aid in the killing of tumor cells. IL-6
stimulates CRP synthesis in the liver and indirectly
helps the binding of CRP to tumor cells, leading to
tumor cell lysis. Conversely, IL-6 favors tumor
growth in vivo of most cancers.*” IL-6 is also pro-
duced by tumor cells and platelets.®'*? It may stimu-
late tumor cell proliferation and induce leukocyte
recruitment as part of an autocrine growth factor
loop.®

High serum IL-6 levels were detected in patients
with breast, colorectal, gastric, pancreatic ovarian,
lung, prostate and renal cell cancers, and in patients
with melanoma, multiple myeloma, leukemia and
lymphoma.®* High serum IL-6 levels have been
associated with progressive diseases and poor sur-
vival.

COX-2, a local inflammatory marker

COX-2 is a local inflammatory marker. Unlike
CREP, it is not a systemic marker. COX enzyme cat-
alyzes the synthesis of prostaglandins from arachi-
donic acid. It has two isoforms: COX-1 and COX-2.
COX-1 1is constitutively expressed, and COX-2 is
inducible and produces prostaglandins (PGE-2, etc)
in response to various inflammatory stimuli (Fig. 1).
COX-2 expression can be induced rapidly and tran-
siently on exposure of cells to various external stim-
uli such as mitogens, inflammatory cytokines,
growth factors, oncogenes, reactive oxygen species
(ROS), ultraviolet irradiation, ionizing radiation,
endotoxins, viral proteins, bacterial lipopolysaccha-
rides (LPS), and phorbol esters."”

COX-2 is highly expressed in patients with
colon, stomach, breast, bladder, cervical, and skin
cancer.** COX-2 overexpression has been associat-
ed with uncontrolled cell proliferation and differenti-
ation, inhibition of apoptosis, promotion of angio-
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genesis and metastasis,®” and even resistance to radi-
ation and chemotherapy.®

Comparisons of CRP with other inflammatory
markers such as serum IL-6, serum amyloid A and
COX-2, have been reported regarding the survival or
death of patients with infection, sepsis, cardiovascu-
lar diseases, or autoimmune diseases.”’® These
inflammatory markers were investigated indepen-
dently by most researchers in patients with gastric
cancer and other malignancies.”*'% No substantial
superiority of CRP over other inflammatory markers
has been confirmed for survival or risk factor of gas-
tric cancer and other malignancies in reports in the
literature. However, in a comparison study between
COX-2 and CRP in patients with bladder cancers,
only CRP was an independent prognostic factor in
survival analysis.*? COX-2 is inferior to CRP for the
prediction of survival.“¥ It was postulated that serum
CRP can be measured with a greater accuracy and
precision than COX-2.4%

Are CRP-lowering agents for cancer therapy as
equally effective as they are for cardiovascular
diseases?

CRP has been a promising therapeutic target for
patients undergoing cardiovascular therapy.®®
Among the drugs used in the treatment of cardiovas-
cular diseases, COX inhibitors (aspirin, celecoxib
etc), platelet aggregation inhibitors, lipid-lowering
agents (statins), P-adrenoreceptor antagonists,
antioxidants (vitamin E), and angiotensin converting
enzyme inhibitors have been confirmed to be able to
lower the serum CRP levels.®“" Since elevated CRP
levels have been demonstrated in patients with
malignancies, CRP-lowering drugs should be theo-
retically effective in cancer prevention and therapy.
Among them, only COX inhibitors and lipid-lower-
ing agents (statins) have provided promising efficacy
in cancer therapy.

Nonsteroidal anti-inflammatory drugs
(NSAIDs) are the mostly widely prescribed of the
COX inhibitors for patients with arthritis and cardio-
vascular disease. NSAIDs include aspirin and non-
selective and selective COX inhibitors. COX-2
inhibitors may cause cell cycle arrest or apoptosis of
abnormal cells and inhibit tumor growth through the
inhibition of angiogenesis and neovascularization.®”
They have been used to decrease the synthesis of
prostaglandins, thus inhibiting tumor growth. Aspirin
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may influence intracellular signaling by inhibiting
phospholipase activity. NSAIDs also effectively
lower serum CRP in cancer patients.®9*%
Researchers doing epidemiological studies have
found an association between long term use of
NSAIDs and a lower risk of colorectal, bladder, gas-
tric, breast, lung, prostate, and ovary cancers.®*%
Experimental data also support the prophylactic
effects of NSAIDs against the development of can-
cers.®” Many clinical trials of NSAIDs have shown
promise in lowering the incidence of esophageal,
gastric, prostate, ovarian, colorectal and breast can-
cers.®# A meta-analysis of nine published studies
demonstrated that the use of aspirin or NSAIDs was
associated with a reduced risk of gastric cancer in a
dose-dependent manner.®® COX-2-selective
inhibitors, as well as H. pylori eradication regimens,
might be potentially effective in stopping the pro-
gression of gastritis to gastric cancer.” H. pylori
eradication may reduce the COX-2 expression in H.
pylori gastritis until intestinal metaplasia has devel-
oped.®” However, before widespread use is recom-
mended for chemoprevention, the benefits of
NSAIDs must be weighed against their adverse
effects, such as increasing risk of cardiovascular
events.®?

Another CRP-lowering agent is statins (or
HMG-CoA reductase inhibitors). Statins are used to
lower cholesterol levels in people with cardiovascu-
lar disease or at risk of cardiovascular disease. In
addition to their lipid lowering effect, statins are able
to decrease serum CRP levels.®**¥ Statins possess
anti-tumor effects on account of their antiprolifera-
tive, antiangiogenic, and antimetastatic properties.®”
From the results of prospective studies on long-term
statin therapy in cardiovascular patients, the benefits
of statins are inconsistent in cancer prevention.®
Nevertheless, recent clinical trial results have indi-
cated that statins may be potentially effective in the
treatment of several human cancers.”*® A combined
use with chemotherapeutic agents is suggested to
enhance anticancer effect.

Other therapeutic attempts have been made to
suppress CRP indirectly by targeting its inducing
cytokines such as IL-6, IL-1, and TNF alpha for
inflammation-associated diseases and cancers. Anti-
IL-6 therapy has been tried with promising results in
patients with multiple myelomas, and renal cell car-
cinomas.®” Anti-IL-6 monoclonal antibodies (mAb)



treatment could lower CRP levels below detectable
limits in most patients. Anti-IL-6 mAb therapy may
also improve cancer-related anorexia and cachexia in
cancer patients as palliative treatment.®”

Perspectives

The link of inflammation and cancer has been
supposed since the report of Rudolf Virchow in
1863. Since serum CRP is a sensitive but nonspecific
marker of inflammation, it might be helpful in the
evaluation of malignant diseases. Preoperative CRP
is closely associated with the progression and sur-
vival rate of patients with many types of malignan-
cies. It may serve as an additional prognostic predic-
tor for survival and post-treatment monitoring in
cancer patients. Serum CRP measurements are sim-
ple, cheap, and available in daily practice. CRP-low-
ering agents may have promising roles for the pre-
vention and therapy of malignancies in the future.
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