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Summary: Anticipated survival isamajor factor to be taken into consideration when deciding whether
activeintervention or palliation is appropriate in patients with advanced cancers. However, there are
few reports on factors, which determine survival in advanced disease. It has been recognised for
sometime that a proportion of patients with advanced cancer have an ongoing acute phase response,
indicated by increased circulating concentrations of acute phase proteins such as C-reactive protein
and decreased concentrations of albumin. However, the mechanism of theincreasein C-reactive protein
and decrease in albumin concentration is still not clear. Recentresearch has focused on these
established prognostic factors in such cancer patients that include metastatic disease, involuntary
weight loss, reduced albumin total protein concentrations, raised white blood cell count and reduced
Karnofsky performance status. Reports also suggest that the acute phase response, as evidenced by
an elevated C-reactive protein concentration may be asignificant factor in the survival of patientswith
advanced cancers. Taken together, these parameters are associated with deterioration in the quality of
life and reduced survival. Hence, the aim of this review and the discussed results of different studies
was to examine and evaluate the importance of these factorsin predicting the duration of survival of
patients with advanced common solid cancers namely, lung, gastrointestinal and breast cancers.
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I ntroduction

In the modern industrialised world, where
famine and pestilence arethingsof the past, cancer
has become a new scourge. It may not be the
commonest cause of death, usually occurring less
frequently than heart disease, but it hasthereputation
of beingusudly afatal condition for which effective
treatmentsarefew.

Cancer isadisorder of cell proliferationand
differentiation and usualy arisesastheresult of one
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or moreseriesof mutationsin DNA, which may be
ether germline(inherited) or somatic (acquired during
life) [1]. Therate of thisdependson threefactors:
(2) thenumber of the cellsthat are actively dividing
or moving throughthecell cycle, (2) thecell cycle
time, and (3) the number of the cellsthat are being
lost [1]. As cancerous tumour cells are actively
engaged in cycling, they seemto grow rapidly that
often relatesto thesize of the cell pool. It hasbeen
shown that the cell cycletime of canceroustissue
cellsisnot necessarily shorter than that of normal
cells, rather, cancer cellsdo not dieon schedule[1].
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Epidemiology

Much of the knowledge of human cancer has
been derived from the epidemiological studies of
different types of cancers. There are marked
differenceswhen comparing certain cancerswithin
the Far East and some Eastern European countries.
These differences are dueto varying risk factors
between populations, and the sophistication or
otherwise of screening and cancer control
programmes. Inthe European Union, gpproximatey
oneinthreecontract thediseaseintheir lifetimeand
oneinfour peoplediefrom cancer. Inrecent years,
however, trendsin cancer mortality appear to have
changed, at |east in some European countries. Data
provided by the World Heal th Organisation were
used to eval uate age specific incidenceratesfrom
1969 through 1986 for lung, breast, colorectal and
stomach cancers [2] Over this period, recorded
cancer incidencein personsaged 45 yearsand ol der
in European countriesstudied hasincreased for lung
and breast cancersin most age groups, whilethe
declinein stomach cancer issubstantia. Overdll, the
most noteworthy featuresof thesedataare:

*  fdlingincidenceof lung cancer inmen, which
contrastswith theincreasingincidenceinwomenand
reflectsthe generally later adoption of thetobacco
habit by successive cohorts of women, compared
with men. It is projected that between 1986 and
2000theannua number of regigtration of lung cancer
may fall by 17% in men but may riseby 10%in
women. Since morethan 80% of lung cancersare
attributableto tobacco, the opportunity for primary
preventionisobvious.

*  increasing number of registrations of breast
cancer (in post-menopausa women) whichis, a least
partly, attributed to earlier diagnosisthrough the
nationa breast screening programme.
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*  riseinincidence of cancer of the colon and
rectuminmales

*  fdlinincidenceof gomach cancer inboth sexes,
atrend observed in many other countries.

Aetiology

Itisabout 170 yearssincethefirst plan was
proposed for determining the causes of cancer by
studying itsincidenceinrelation to such factorsas
occupation, sex, marital status, and soon. Only in
thelast 25 years hasthere been aconcerted effort
to collect statisticsfor many different regionsof the
world, and for a set of populations selected to
represent as wide a range of environments and

lifestylesaspossible.

The expanding understanding of cell cycle
regulation hasidentified putative oncogenes and
tumour suppresser genesthat may beinvolvedin
tumorigenesis. Also in the last few years, many
studies have confirmed that growth factorsnot only
promotetissueproliferation but a soinduce maignant
trandformation [3]. Mainly growthfactorsaredefined
as polypeptidesthat stimulate cell proliferation or
differentiation by bindingto highafinity cdl membrane
receptors. Over-expression of growth factorshas
been found in many human tumours and this
phenomenon is often considered to be a cause of
carcinogenesis[4].

Proto-oncogenes, present in all normal
eukaryoaticcels, play animportant roleinregulating
their growth and differentiation. The dominantly
acting proto-oncogenes control metabolic pathways
that involve peptidegrowth factor andtheir receptors
aswell aspost receptor signalling mechanisms. The
genetic damage can affect thefunction of theproto-
oncogenessothat it isexpressed at wrong timesor
placesin deleteriousquantitiesor it may changethe
function of the protein encoded by the oncogene.
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The damage may be chromosomal trand ocations,
geneamplifications, or point mutations. Although
much hasbeen learnt about themechanismsby which
products of normal or mutated oncogenes may
transform cells, the agents that initiate such
disturbances (e.g., translocations) are largely
unknown. Aswith many other cancers, ionising
radiations and chemicalshave beenimplicated as
mutagenic agentsthat may start the process|[5].

Socioeconomic Deter minantsof Cancer

Socid classdifferencesinhedthareseenat al
ages, with lower socio-economic groups having
greater incidenceof prematureand low birthweight
babies, heart disease, stroke, and some cancersin
adults. Risk factorsincluding lack of breast-feeding,
smoking, physical inactivity, obesity, hypertension,
and poor diet are clustered in the lower socio-
economic groups [6]. Life stylesnot only play a
crucid roleintheagtiology of cancersbut asointhe
survival following diagnosis[7]. Becauseitisat least
aprinciplemodifiabledeterminant, it canbeassumed
that cancer could be avoided, and cancer survival
improved viaimproved lifestyle.

In most countries|ung cancer incidencerates
for men and women show asocial classgradient,
withthosefrom higher socid classeshaving alower
incidencethanthelower socid classes. Theoverall
ratesfor men are morethan twice thosein women
but in both sexesthereare higher rateswithincreased
deprivation category [8]. With respect to breast
cancer, aswell asmany other cancers, themedically
under served are not properly studied by many in
themedica and academic research community, and
they areattended by hedlth careindtitutionsthat often
don’t havethe resources necessary to ensure access
tothebest possible cancer screening, clinicd follow
up, diagnosis, and treatment [9]. Lerman and
colleaguesshowed that psychol ogica distressabout
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breast cancer had asignificant impact on reducing
annua mammography adherenceamong thewomen
in the study who had less than a high school
education[10]. Lovein 1991 notesthat adecision
to seek carerequiresan understanding of themedica
implicationsof symptomsand abdlief inthe benefits
of diagnosis and treatment. Among some
populations, particularly low-income and minority
populations, fatalism about cancer and negativism
about cancer therapy arewidespread [11].

I nflammatory Responseto Tumours

Thenotionthat theinflammatory responsehas
an adverseeffect onsurviva of patientswith cancer
goes back to the work of Riesco [12], who
demongtrated arelationship between curability and
thetotal number of leucocytesinthe peripherd blood
inalmost 600 patientstreated for variousforms of
cancers. These findings indicated that the
immunological activity of peripheral lymphocytes
might be afavourablefactor in the cure of cancer by
conventional treatment though the underlying basis
of theseresultshowever isasyet unclear. However
itisknown that the recruitment of neutrophilsinto
inflammatory foci isafundamental processobserved
ininflammation asrecent evidence hasdemongrated
that neutrophils are capable of producing
inflammatory cytokines. Thesereportsare, however,
mainly based onthefindingsobtainedin vitro.

It has also been known for twenty yearsthat
following tumour recurrence and progression, a
proportion of patients develop an acute-phase
protein response[13-14] Weinstein and coworkers
studied the acute phase protein responsein order to
determine whether they were specific products of
metastatic tumour cellsor whether they originated
fromthenormal pathway of acute phasebiosynthess.
About 300 patients with a broad spectrum of
neoplastic diseases, including ten types of solid
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tumours and three classes of haematological
malignancieswere studied retrospectively. They
concluded that serum amyloid A and C- reactive
protein concentrations are elevated in responseto
inflammation secondary to the neoplastic disease
[15]. Moreover, the mediators of the acute phase
protein responsearedsoincreased in cancer patients
[16]. They alter the host metabolisminaway that
may promotetumour growth[17], and getsinvolved
intumour progression and recurrence[18]. Whereas
increased C-reactive protein has also been shown
to be associated with recurrence and reduced
survival in colorectal cancer reflecting metastatic
potentid of thetumour anditshiologic aggressiveness
[19-20]. Nozoe and coworkers reported that an
increaseinthe preoperative circul ating concentration
of C-reactive protein was associated with reduced
surviva of patientsundergoing curative colorectal
cancer surgery [20].

Margarson and Soni, inareview suggested that
adecreasein serum abumin concentrationsisan
almost inevitablefinding in disease states, and is
primarily mediated in the acute phase response by
dterationsinvascular permesbility and redigtribution.
This change is not disease specific but marked
changesthat persist aregenerally associated witha
poorer prognosis[21]. Ernst and group reported
that Helicobacter pylori induceinfiltration of the
gastric mucosa by polymorphonuclear cellsand
macrophages, as well as T and B-lymphocytes.
Paradoxically, thisrobust immune/inflammatory
response cannot clear theinfection thusleavesthe
host proneto complicationsresulting from chronic
inflammation. One adverse consequence of this
inflammatory response may be gastric cancer, as
inflammation hasbeenimplicatedinthedeve opment
of intestinal metaplasiaand mutationsin oncogenes
that precede the development of gastric
adenocarcinoma[22].
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In summary, the utility of theinflammatory
responseasamarker for theprogressonand surviva
of cancer appearsto be of somepromise. However,
it isnot clear whether in relation to survival, the
responseisthe samein different tumour types.

Prognostic Factorsin the Survival of Patients
with Bronchogenic Cancer

L ung cancer, of whichnonsmall cdll lung cancer
(NSCLC) constitutes about 80%, is the greatest
causeof cancer related desthsworld-wide. Mateva
and coworkersdemonstrated that early diagnosis
of lung cancer isof crucial importancefor surgery
management and prognosisin lung cancer patients
[23]. Unfortunately it usually presents late with
advanced incurable disease for which treatment
optionsarelimited. Hence, anticipated surviva isa
major factor to be taken into consideration when
deciding whether activeinterventionor paliationis
appropriatein patientswith lung cancer. However,
few studieshave addressed the prediction of surviva
inthelung cancer [24].

It has been recognised for sometime that a
proportion of patientswith malignancy haveongoing
acute phase protein response, indicated by
continuoudly increased circul ating concentrations of
C-reactiveprotein [25-26]. Moreover, reportshave
also documented an increase in circulating pro-
inflammatory cytokineinterleukin-6ingedtrointestinal
[16] and lung cancer patients[27-28].

M etastatic disease, involuntary weight | 0ss,
increased concentrations of 1L-6 and C- reactive
protein; reduced circulating concentrationsof abumin
appear to be associ ated with poor nutritional status,
impaired performance status and shorter survival
[24]. It isreported that lung cancer patients who
diedwithinsx monthsafter diagnosshad sgnificantly
lower vauesof al nutritiona parametersincluding
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seruma bumin and creati ninethan thosewho survived
morethan six months. Patientswith more abnormal
parameters tended to have poorer survival rates
[25].

We analysed the rel ationship between blood
parameters measured at the time of sampling and
withinfour weeksof diagnosisand surviva duration
inacohort of 421patientswith bronchogenic cancer.
At the time of analysis 399 patients (95%) were
dead. Fromthetime of sampling, blood parameters
were available from 239 male patients and 182
female patients. Themedian (range) age at thetime
of diagnosiswas65 (39-95) andthemediansurviva
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from the day of sampling was 62 days (range 4-
3147). Univariateandysisof therdationship between
thevariablesmeasured and surviva fromtheday of
samplingisshowninTable-1. Therewasasgnificant
relationship between 5 of the 7 variabl es assessed
and survival. On multivariate analysisbetween al
variablesand survival from sampling, C-reactive
protein concentration (p=0.0021), albumin
(p<0.0001) and calcium (p=0.0021) remained
independent predictors of survival (Table-2). A
negative correlation from thetime of samplingwas
found betweenlog-,  C-reactiveproteinand abumin
concentrations (r=-0.517, p=<0.0001).

Table 1. Univariate analysesof the rel ationship between categorical variablesand
surviva from sampling in bronchogenic cancer patients(n=421).

Factors n Survivd (Days) p-vaue
(Median) (95%Cl) (logrank)

Age< 60 127 128 (93-163) 0.0066

Age> 60 294 62 (47-77)

Sex M 239 72 (52-92) 0.7765

Sex F 182 83 (55-111)

CRP<10 125 105 (58-152) 0.0132

CRP>10 296 65 (49-81)

TP < 62 161 54 (29-79) 0.001

TP > 62 260 87 (64-110)

ALB<35 138 38 (28-48) <0.0001

ALB>35 283 105 (82-128)

Ca <26 288 118 (84-152) 0.0001

Ca >26 21 31 (19-43)

Dep <7 169 65 (34-96) 0.9717

Dep >7 218 62 (43-81)
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Table2. Multivariateanayses of therelationship
between continuousvariablesand surviva from
sampling in bronchogenic cancer patients (n=305).

Hazard Ratio p-vaue
*C-reactive 1.01 0.0001
protein (1.00- 1.03)
*Albumin(g/l) 0.93 0.0001
(0.90- 0.95)
*Cadcum(mmoal/l) 2.37 0.0010

(1.57- 4.15)
* |og10. All variables were treated as continuous, and the
reported hazard ratios represent therelative risk for aunit
increaseinthe prognostic variable. Inthe case of |0g10 C-
reactive protein concentration, this corresponds to a
tenfold increasein C-reactive protein concentration. 95%
confidence intervals for the hazard ratio are shown in
brackets. Variables for which no hazard ratio is reported

were excluded from thefinal Cox regression model.

In the present work, the majority of patients
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werefollowed up to death in contrast to previous
sudieswherelessthan hdf of the patientsweredead
[15].Ingeneral, bronchogenic cancer patientsare
diagnosed | ate, surviva isapproximately 8 months
(1SD, 1998) and prognosisispoor. Extensivedisease
has been considered the most important prognostic
factor in both small cell and non-small cell lung
cancer. The median survival of the lung cancer
patientsdiagnosed at advanced stages of the disease
was 74 days and the 2-year survival waslessthan
10% [24]. Given that most of the patientsin the
present study did not survivemorethan5 monthsit
islikely that they were diagnosed at advanced stages
of thedisease (Fig. 1). Thework demonstrated that
the acute phase proteins, albumin and C-reactive
protein wereindependently associated with survival
(Figs2,3). Thisisconsistent with previousstudies
that have reported that increased circulating
concentrations of C-reactive protein and decreased
circulating concentrationsof allbumin areassociated
with poorer response to treatment and shortened
survival in cancer patients [15,24,26,30]. The
intengity of theinflammatory responsein the patients
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Figurel. Surviva from sampling in bronchogenic cancer patients.
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of the present study was greater and may account
for the poorer survival in bronchogenic cancer. In
the present study, the relationship between
deprivation and poorer survival wasof borderline
significance on univariate analysis and lost on
multivariate analysis. However, therewasatrend
towards a greater number of patients from low
socio-economic statusin thegroup, which devel oped
an acute phaseresponse, suggesting that deprivation
isnot a primary factor in the poorer survival of
bronchogenic cancer patients and that the tumour-
host inflammatory response may be important.
I rrespective, the magnitude of the inflammatory
response is associated with reduced survival in
patientswith advanced bronchogenic cancer.

Prognostic Factorsin the Survival Of Patients
with Gastrointestinal Cancer

Petientswith early gastrointestina cancer may
produce no symptomsat all or present with non-
specific symptomsthat may not be obviouswhile
patientswith advanced gastrointestinal cancer may
exhibit the symptomsand signsof cancer anorexia,
progressiveweight lossand aninsidiouserosion of
their body cell mass [31-32]. The condition
progressesin arelentless manner and contributes
greatly tothereduced surviva seeninthesepatients.

Although many studies have addressed the
prediction of survival in the early stages of
gastrointestina cancer [33] therearefew reportson
factors, which determine survival in advanced
disease. The factors that determine survival of
advanced gastrointestinal cancer patients areill
understood. Recent work suggeststhat activation
of the hogt’ sown proinflammatory cytokinenetwork
may beimportant [34]. Itis, therefore, of interest
that one of the key metabolic changesinduced by
proinflammeatory cytokinesisthehepatic acute phase
protein response and C-reactive protein is often
increased in advanced malignancy [25,32].
Moreover, increased circulating C-reactive protein
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isassociated with increased energy expenditureand
ashortened duration of survival in sometypes of
gastrointestinal cancer patients[20].

A decreaseindirculating abumin concentrations
isan amost inevitable finding in disease states.
Albuministheprincipa negativeacute phasereactant
and areductionintheconcentration of thisproteinis
an established marker of poor prognosis in
malignancy [35]. Although, a bumin concentration
isaprognodgticindicator in certain malignant diseases,
its value in patients with gastrointestinal cancer
remainsunclear [36]. Studiesof many populations,
comprising healthy subjects and patients with
gastrointestinal cancer, albumin concentrationwas
found to beinversely related to mortality risk ina
graded manner over itsentirerange; the estimated
increasein the odds of death rangesfrom 24% to
56% for each 2.5 g/l decrement in serum albumin
concentration[37].

In acohort of patients with gastrointestinal
cance, the rel ationshi ps between blood parameters
meesured a thetimeof samplingand surviva duration
wereanalysed. A total of 334 patientswerestudied
of which 106 were gastric cancer and 228 were
colorectal cancer patients. At thetime of analysis
173 patients (50%) were dead.

In gastric cancer patients, blood parameters
wereavailablefrom 65 maepatientsand 41 femae
patients. The median range of the age at thetime of
diagnosiswas 62 (29-90) and themedian survival
from the day of sampling was 116 days (range 6-
1551) Onmultivariateanaysisbetween dl variables
and survival from sampling, abumin (p<0.0001)
remainedindependent predictorsof surviva (Table-
3). Noresultsinthe cohort fell within four weeks of
diagnosis. In colorectal cancer patients, on
multivariate analysis between all variables and
survival from sampling C-reactive protein (p=
0.0021), albumin (p<0.0001) and total protein
(p=0.0002) and phosphate (p=0.0336) remained
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independent predictorsof survival (Table-4). The
numbers of cases falling within four weeks of
diagnossweretoosmdl todlow meaningful andyss.
Taken together, in gastrointestinal cancer patients
fromthetimeof sampling, on multivariateanaysis
between all variablesand surviva from sampling,
C-reactiveprotein (p<0.0001); adbumin (p<0.0001);
total protein (p= 0.0031) and tumour type (p=
0.0022) remai ned independent predictorsof surviva
(Table-5). Thereweresignificant inversecorreaions
between |og-10 C-reactive protein and abumin (r=-
0.586, p<0.0001) and between log-10 C-reactive
protein and total protein (r=-0.353, p< 0.0001).

Table3. Multivariateanayses of therelationship
between continuousvariablesand surviva from
sampling ingastric cancer patients (n=67).

Hazard Ratio p-vaue

*Albumin(gl)  0.869

(0.086- 0.912)

* |0g10. All variableswere treated as continuous, and the
reported hazard ratios represent therelative risk for aunit
increasein the prognostic variable. Variablesfor which no
hazard ratio is reported were excluded from the final Cox
regression model.

<0.0001

Table4. Multivariateanaysesof therelationship
between continuousvariablesand surviva from
sampling in colorectal cancer patients(n=172).

Hazard Ratio p-vaue
*C-reactiveprotein 1.00 0.0001
(mgl) (1.01-1.02)
*Albumin (g/l) 0.906 <0.0001
(0.87- 0.94)

* |og10. All variables were treated as continuous, and the
reported hazard ratios represent therelative risk for aunit
increasein the prognostic variable. Inthecaseof log10 C-
reactive protein concentration, this corresponds to a
tenfold increasein C-reactive protein concentration. 95%
confidence intervals for the hazard ratio are showin in
brackets. Variables for which no hazard ratio is reported
were excluded fromthefinal Cox regression model.
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Therewasasignificant reductioninsurvival inthe
patientswith an acute phaseresponse (CRP>10mg/
) (median 120 days) compared with those patients
with CRP<10mg/l (median 408 days).

Table5. Multivariateanalyses of therelationship
between continuousvariablesand surviva from
samplingingastrointestinal cancer patients.

Hazard Ratio p-vaue
* Albumin(g/l) 0.88 <0.0001
(0.85- 0.92)
*C-reactiveprotein  1.00 <0.0001
(mg) (1.01-1.01)
* Albumin(g/l) 0.906 <0.0001
(0.87- 0.94)
*Tota protein(g/l) 1.04 0.0031
(1.01-1.06)
*Tumour type(G/C) 0.58 0.0022
(0.42-0.82)

* |og10. All variableswere treated as continuous, and the
reported hazard ratios represent therelative risk for aunit
increasein the prognostic variable. Inthecaseof log10 C-
reactive protein concentration, this corresponds to a
tenfold increasein C-reactive protein concentration. 95%
confidence intervals for the hazard ratio are show in
brackets. Variables for which no hazard ratio is reported
were excluded from thefinal Cox regression model.

Ingenerd, theacute phase protei nsare defined
ascirculating proteinsthat increasein concentration
by 25% or moreinthefirst 7 daysfollowing tissue
damage. Some proteins, such asalbumin and total
protein, demonstrate a reduction in circulating
concentrationsduring the acute phaseresponse, and
areoftenreferred to asnegative acute phase proteins
[39]. Of theproteinsthat increase, C-reactiveprotein
ismost commonly used to assessthe magnitude of
theinflammatory responsein humans. The present
study represents a snapshot view of a dynamic
processof deteriorating nutritiona statusandfunction
ingastrointestinal cancer patients. Themain criteria
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for inclusion into the study were diagnosis of
gastrointestinal cancer and dataon inflammatory
markersand therefore assessment wasaat that point
in the disease course. However, other sampling
points for example, the date of diagnosis or
hospitalisationissubject tosmilar limitations. One
of thedifficultiesin ng the contribution of
inflammeatory responseto surviva insuch patientsis
measurement of the extent of disease where
dissemination to multiple organ siteshasoccurred.
Giventhat both gastric and colorecta cancer patients
in the present study did not survive more than
gpproximately 8 monthsand 20 monthsrespectively,
itislikely that they were diagnosed at advanced
stagesof thedisease (Fig. 4).

Tumour site isan important determinant of
survival aong with inflammatory response in
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gastrointestina cancer. To determinetheinfluence
of tumour typeonsurviva ingadirointesting patients,
weanaysed thedataaccordingly and it isclear that
patients with gastric cancer have survived less
compared with colorectal cancer. Considering
tumour typeand survival ingastrointesting patients,
the effect on survival hasbeen varioudly reported.
In the present study tumour typewassignificantly
associated with survival . However, wedid not have
information on the stage of disease. Therefore, in
the absence of tumour staging it would appear that
tumour typeisanimportant prognostic factor.

The relationship between deprivation and
poorer survival wasof borderline significanceon
univariateandyssand lost onmultivariateanayss.
Although the prognostic significance of the socio-
economic statusof patientsof gastrointestinal cancer
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Figure 4. Survival from sampling in gastric (G) and colorectal (C) cancer patients.
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hasbeen demondtrated [ 7] themechanismsby which
the socio-economic statusinfluence prognosisare
gl ill understood. Recently, M cLeod suggested that
deprivationdid appear toinfluencelongterm surviva
and treatment in gastrointestina patients[39].

Inthisvery study we have demonstrated both
in gastric and colorectal cancer patients, that the
presence of an inflammatory response (either an
increase in C-reactive protein or a decrease in
albumin and total protein concentrations) are
associated with reduced survivd. Similar resultshave
been obtained by Zaloudik and associates in
colorectal cancer suggesting thet responseto therapy
was poorer and prognosisworsewithincreased C-
reactive protein and decreased circulating albumin
concentrations[40].

Duetothevariability inthe sampling period
wewere ableto demondgtratethat, astheintendty of
inflammatory responseincreased the poorer wasthe
outcome and especidly nearer to deaththeintensity
of theinflammeatory responseincreased significantly
(Figs.5,6). Thisisaso consstent with, Goransson
and coworkerswho reported that high preoperative
C-reactiveprotein and low abumin concentrations
corrdlatedtothe* overd|” tumour burden, exhibiting
early recurrence and worse prognosis [41]. The
mechanism whereby an inflammatory response
reducessurvival of gastrointestinal cancer patients
isstill unclear. However it hasbeen demonstrated
that the magnitude of the acute phaseresponseis
related to therate of loss of body cell mass[31].
Moreover, thereisevidencethat the presence of an
inflammatory response stimulatestumour growthin
colorectal [19-20] and gastric cancer [42].
Therefore, theimpact of aninflammatory response
on survival may be due to increased loss of
metabolically activetissue and increased tumour
growth ultimately compromising outcome.
Irrespective of the results, the present study
demongtratesthat the maority of such patientswith
gadtrointestind cancer haveaninflammeatory response
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and the extent and persistence of that responseis
associated with theduration of survival.

Prognostic Factorsin the Survival of Patients
with Advanced Breast Cancer

Breast cancer constitutes about 25% of the
femal e cancer burden and isthe greatest cause of
cancer related deaths among women after lung
cancer. For any women, free from other life
threatening disease, thetheoreticd risk of developing
breast cancer up to the age of 74 isapproximately
8%. Well-established breast cancer risk factors
includeolder age, afamily history of breast cancer,
early menarche, late ageat first childbirth, late age
at menopause, history of benign breast diseaseand
exposuretoionising radiations. Thenatural history
of breast cancer hasnot been fully elucidated and
thereforethereremainsuncertainty over prognosis.
Morerecently there have been reportsthat markers
of acute phase response such as albumin and
interleukin-6 are also associated with reduced
surviva [43]. Moreover, theseinflammatory markers
werefound to predict apoorer responseto chemo-
endocrinetherapy aswell assurvival in metastatic
breast cancer [43]. Thereisrelationship between
socio-economic deprivation and poorer survival in
women with breast cancer. At the same time
differencesin survival from breast cancer by socio-
economic deprivation category cannot beaccounted
for by differencesintumour stage[44].

In a cohort of patients with breast cancer,
survival was examined from both sampling and
diagnogisand blood parametersmeasured at thetime
of sampling wereused intheanalysisof results. A
total of 120 patients were studied. At the time of
anaysis 73 patients (60%) were dead. From the
time of sampling, blood parameterswereavailable
from 120 femal e patients. The median (range) age
at the time of diagnosis was 59 (30-90) and the
median surviva fromtheday of sampling was247
days(range 2-1891).
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Figure 5. Relationship between log C-reactive protein and survival (quartile)
in gastrointestinal cancer patients.
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Figure 6. Relationship between albumin and survival (quartile) in
gastrointestinal cancer patients.
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Univariateandyssof thereationship between
thevariablesmeasured and surviva fromtheday of
samplingisshownin Table-6. Therewasasgnificant
rel ationship between 3 of the 8 variables assessed
and survival. On multivariate analysisbetween al
variablesand survival from sampling, C-reactive
protein concentration (p=0.0021) and total protein
concentration (p= 0.0818) remai ned i ndependent
predictors of survival (Table 7). Noresultsinthe
cohort fdl withinfour weeksof diagnogs. Therewere
significant inverse correlations betweenlog-, , C-
reactive protein and abumin (r=-0.576, p<0.0001)
and between log-,, C-reactive protein and total
protein (r= -0.374, p<0.0001). There was a
significant reductioninsurviva inthepatientswith
an acute phase response (C-reactive protein greater

Magsood M. Elahi

than 10mg/l) (median 100 days) compared with
those patientswith C-reactive proteinlessthan 10mg/
| (median 410 days). There was no differencein
DEPCAT between thesegroups. All patientswere
followed up to death in contrast to previous studies.
Giventhat most of the patientsin the present study
did not survivemorethan 36 months, itislikely that
they were diagnosed at advanced stages of the
disease(Fig. 7).

The present study demonstrated that the
presence of an inflammatory response (either an
increase in C-reactive protein or a decrease in
abumin) isassociated with reduced surviva. These
resultsare consistent with previousreports, which
suggested increased concentrations of acute phase

Table6. Univariate analyses of the rel ationship between categorical variablesand
survival from samplingin breast cancer patients (n=421).

Factors n Survivd (Days) p-vaue
(Median) (95%Cl) (log rank)

Age< 60 67 409 (65-653) 0.5498

Age> 60 53 329 (233-425)

CRP< 10 52 625 (252-998) 0.0037

CRP>10 68 179 (0-373)

TP<62 46 231 (63-399) 0.0532

TP<62 74 576 (261-891)

ALB < 35 28 115 (54-176) <0.0001

ALB > 35 92 576 (338-814)

Ca<26 113 372 (127-617) 0.8575

Ca>26 6 409 (0-1077)

Phos< 1.4 84 637 (433-841) 0.7573

Phos> 1.4 8 372 (66-678)

Dep < 7 53 585 (1-1169) 0.4006

Dep > 7 43 505 (0-1079)
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Table7. Multivariateanayses of therelationship
between continuousvariablesand surviva from
sampling in breast cancer patients (n=172).

Hazard Ratio p-vaue

*C-reactiveprotein 1.00 0.0021

(mmol/l) (1.01-1.01)

* 0g10. All variableswere treated as continuous, and the
reported hazard ratios represent the relative risk for aunit
increasein the prognostic variable. Inthe caseof log10 C-
reactive protein concentration, this corresponds to a
tenfold increasein C-reactive protein concentration. 95%
confidence intervals for the hazard ratio are shown in
brackets. Variables for which no hazard ratio is reported
were excluded from thefinal Cox regression model.

reactants (interleukin-6 and C-reactive protein) and
decreased concentrationsof abuminareassociated
with apoorer responseto treatment and shortened
surviva inbreast cancer patients[36,43]. Heysand
atessurveyed nearly 80 patientswith advanced
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breast cancer and measured the circulating
concentrations of acute phase proteins C-reactive
protein and albumin in serum taken prior to
commencement of trestment and followed themfor
approximately 31 monthsand reported that reduced
concentrations of albumin were independent
prognogticindicatorsfor apoorer surviva in patients
with advanced breast cancer [36].

Moreover, duetothevariahility inthesampling
period we were able to demonstrate that as the
intensity of inflammatory responseincreased the
poorer was the outcome and especially nearer to
death theintensity of theinflammatory response
increased sgnificantly (Figs. 8,9). Thishasnot been
previoudy demonstrated in advanced breast cancer
patients. Furthermore, theresultsdemongtrated that
the relationship between C-reactive protein and
albumintogether with C-reactive protein altersas
breast cancer patients approached death.
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Cumulative
Survival 41

29
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0 400
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1600 2000
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Figure 7. Survival from sampling in breast cancer patients.
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Figure 8. Relationship between log C-reactive protein and survival (quartile) in breast

cancer patients.
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Figure 9. Relationship between albumin and survival (quartile) in breast cancer

patients.
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Although the prognostic significance of the
soci 0-economic status of patientsof breast cancer
has been demonstrated [44], the relationship
between deprivation and poorer survival did not
comeout significant on either univariateanaysisor
onmultivariateanalyss. Thismay havebeendueto
thesmall number of patientsin the present cohort.
Carnon and coworkers suggested that differences
insurvival from breast cancer by socio-economic
deprivation category could not be accounted for by
differences in tumour stage. Other possible
explanations, such asdifferencesintreatment orin
host response, should beinvestigated [45]. It may
bethat inflammatory responseisimportantinthis
observation.

Conclusion

We have described acharacteristic pattern of
inflammatory response (increased C-reactive
protein, decreased albumin) and their association
with reduced survival in bronchogenic, gastric,
colorectd and breast cancers. Thiswould suggest a
uniform host response to common solid tumoursin
theadvanced stages of thedisease. On multivariate
analysis, with tumour typeasacovariableit wasof
interest that the survival for agiven magnitude of C-
reactive protein, albumin was similar in
gastrointestinal and breast tumours. In contrast,
survival of bronchogenic cancer was shorter. The
basisof thisdifferenceisnot clear. Giventhemgority
of patientswith advanced cancer appear to diewith
respiratory failure secondary toinfection. It may be
that the shorter duration of survival in the
bronchogenic cancer patientswasdueto theearlier
presentation of such symptoms. The ratio of C-
reactive protein/ albuminincreaseswith reducing
survival suggesting that theinflammatory response
increasesinimportancewhen surviva istakeninto
account regarding bronchogenic, gastrointestind and
breast cancers. With respect to early diseasethere
isevidencein gastrointestinal and lung cancer to
suggest that theinterval between diagnosisof the
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primary tumour and metastasisisshorter in patients
with detectable serum C-reactive protein
concentration [41]. Given that themedian surviva
wasgpproximately ayear or lessindl of thetumours
examineditislikely that themgority of patientshad
advanced cancer at the time of observation. Taken
together, thiswouldindicatethat C-reactive protein
concentrationsmight beuseful for “ staging” cancer
patientswith disease progression. Theimportance
of theinflammatory responseinthesurviva of cancer
patients has important implications both in the
eva uation of new markersof disease severity [46]
andintheinterpretation of studiesof treatmentin
cancer [47]. The review along with the inborn
experimental result of described studies
demonstrated that the majority of patients with
advanced breast, gastric, colorectal and lung cancer
haveincidenceof aninflammatory responseandthe
extent of that responseisassociated with duration
of survival. Itisclear fromtheresultsthat thereis
somevariability intheresponseof theseinflammeatory
mediators to different tumour types, and
consequently the prediction of survival. Also the
rel ationship between adbumin, C-reactiveproteinand
surviva iscons stent with concept that the presence
of on-going inflammatory response hastens the
subsequent death of patientswith advanced cancer.
Hence, anticipated survival isamaor factor to be
taken into consideration when deciding whether
activeintervention or palliationisappropriatein
patientswith advanced cancers.
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