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Background: There is increasing evidence that the presence of an ongoing systemic inflam-

matory response is associated with poor outcome in patients with advanced cancer. The

aim of this study was to validate whether an inflammation-based prognostic score (Glas-

gow Prognostic Score, GPS) is associated with survival in patients with advanced stage

(stage III/IV) ovarian cancer.

Patients and methods: An audit was conducted of patients with a new diagnosis of stage III or

IV ovarian cancer presenting to the West London Gynae-Oncology Centre between October

2003 and June 2006 (n = 154). The GPS was constructed as follows: Patients with both an ele-

vated C-reactive protein (>10 mg/l) and hypoalbuminaemia (<35 g/l) were allocated a score

of 2. Patients in whom only one or none of these biochemical abnormalities was present

were allocated a score of 1 or 0, respectively.

Results: On univariate analysis GPS, histological type, ALP, performance status, primary

surgery and ascites were predictors of overall survival. On multivariate a high GPS score,

non-serous histology, high ALP and no initial surgery were independent predictors of worse

overall survival in this population.

Conclusions: The presence of a systemic inflammatory response, as measured by the GPS, is

an independent predictor of poor overall survival in patients with advanced ovarian cancer

independent of treatment received.

� 2007 Elsevier Ltd. All rights reserved.
1. Introduction prognosis is variable. For the majority of patients, despite
Ovarian cancer is the most common cause of gynaecologi-

cal cancer-related death in the Western world (GLOBCAN).1

Whilst the prognosis for early stage disease is good, approx-

imately 80% of all newly diagnosed ovarian cancer patients

have advanced stage disease at the time of presentation,

having a 5-year overall survival of 25%.2,3 The optimal man-

agement of stage III and IV disease is primary debulking

surgery followed by adjuvant chemotherapy. However, de-

spite advances in the management of ovarian cancer, the
er Ltd. All rights reserved

1; fax: +44 0 2083838195.
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initial radical treatment, the disease will ultimately recur,

and although life prolongation is a worthwhile aim, treat-

ment is nevertheless palliative, aiming to improve or main-

tain quality of life and controlling symptoms. Specific

subgroups of patients exist for which survival may range

from a few months to several years. Whilst there are

well-established prognostic factors for early stage disease,

predicting survival in the advanced setting is more prob-

lematic. As a result, clinicians often overestimate

survival.4,5
.
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There is increasing evidence that the presence of a sys-

temic inflammatory response, as indicated by an elevated cir-

culating C-reactive protein (CRP) concentration, is associated

with poor survival in patients with malignancy, including

ovarian cancer.6–9 Furthermore, the presence of an inflamma-

tory response is proposed to be pathogenic in the develop-

ment of cancer-associated malnutrition.10,11 Nutritional

impairment in turn is correlated with poor performance sta-

tus, shorter survival and increased mortality in patients with

cancer.12–15

Recently, the combination of CRP and albumin has been

used to develop the Glasgow Prognostic score (GPS).16 Using

the GPS, it has been shown that the combination of elevated

CRP and hypoalbuminaemia is an adverse prognostic marker,

independent of stage and performance status in advanced

breast, non-small lung, pancreatic, renal cell and inoperable

gastro-oesophageal cancer.6,17–19 However, there is no infor-

mation on the prognostic value of this combination in pa-

tients with advanced stage ovarian cancer.

The aim of the present study is to examine the relation-

ship between the GPS and survival in patients with advanced

stage ovarian cancer.

2. Patients and methods

An audit was performed of all patients with a new diagnosis

of advanced stage ovarian cancer presenting to the West

London Gynaecological Cancer Centre between October

2003 and June 2006. All patients had to have a diagnosis of

stage III or IV disease on the basis of imaging or surgical

findings. Patients with a history of inflammatory disease or

infection were excluded from the study. Clinical information

was obtained from a central database and after case note re-

view. Data collected included demographic details, CRP,

albumin, grade and stage of tumour, performance status,

CA125, alkaline phosphatase (ALP), surgical debulk status

and chemotherapy received. Individual readings of CRP,

albumin, CA125 and ALP were collected at baseline prior to

surgery or the administration of chemotherapy for advanced

stage disease.

The GPS was constructed as described previously.16 Pa-

tients with both an elevated CRP (>10 mg/L) and hypoalbu-

minaemia (<35 g/L) were allocated a score of 2. Patients in

whom only one of these biochemical abnormalities was pres-
Table 1 – Clinicopathological characteristics in patients with a

Patients (n = 154)

GPS: 0/1/2 31/31/79

Tumour type: serous papillary/other 113/37

Stage: III/IV 109/43

Grade: 1/2/3 6/38/80

Performance status: 0/1/2/3 18/61/27/12

Ascites: present/absent 87/45

Primary debulking surgery: yes/no 34/116

Residual disease: <2/2–5/>5 cm 55/32/18

Alkaline phosphatase: 6130/>130 U/L 126/25

C-reactive protein: 610/>10 mg/L 50/92

Albumin: P35/<35 g/L 46/108
ent were allocated a score of 1. Patients in whom neither

abnormality was present were allocated a score of 0. The

study was approved by the Research Ethics Committee at

Hammersmith Hospital, London.

3. Statistics

Survival (cancer-specific) analysis was carried out using the

Cox proportional hazard model. Multivariate survival analysis

was performed using a stepwise backward procedure to de-

rive a final model of the variables that had a significant inde-

pendent relationship with survival. To remove a variable from

the model, the corresponding P-value had to be greater than

0.10. Deaths up to the 30th June 2006 have been included.

Fisher’s exact tests were used to test the effects of GPS on

clinicopathological factors. Analysis was performed using

SPSS software version 11.5 (SPSS Inc., Chicago, IL, USA).

4. Results

One hundred and fifty four patients were identified and

their baseline clinicopathological characteristics are shown

in Table 1. The average age of the patients at the time of

diagnosis was 63.3 years (range 30–93). The majority of pa-

tients had a diagnosis of stage III, serous papillary carci-

noma (79 of 147, 54%). Prior to receiving systemic therapy,

CRP and albumin were measured in 142 and 154 patients,

respectively. CRP was elevated (P10 mg/dL) in 65% (92 of

142), and 70% of the patients had an albumin less than

35 mg/dL (108 of 154). The majority of patients had an

abnormal GPS (78%).

The minimum follow-up was 6 months or until date of

death; the median follow-up of survivors was 21 months. At

the time of analysis, 57 (37%) patients had died. Median sur-

vival was 39.9 months (27.93–51.94). The majority of patients

underwent primary debulking surgery (78%), with optimal

debulking (<1 cm) reported in 54% (60/112) of patients. Plati-

num based chemotherapy was prescribed for 99% of patients.

The most common regimen administered was single agent

carboplatin (50%). Other regimens administered included car-

boplatin/paclitaxel (42%), cisplatin/doxorubicin (2%), chlor-

ambucil (2%), epirubicin/cisplatin/5-fluorouracil (1%), single

agent cisplatin (1%), cisplatin/paclitaxel (1%), carboplatin/

gemcitabine (1%).
dvanced ovarian cancer: univariate survival analysis

Hazard ratio (95% CI) P-value

1.68 (1.16–2.45) 0.007

2.98 (1.70–5.21) <0.001

1.29 (0.73–2.29) 0.38

1.64 (0.89–3.01) 0.108

1.75 (1.19–2.56) 0.004

2.97 (1.38–6.36) 0.005

0.34 (0.19–0.59) <0.001

0.75 (0.46–1.22) 0.24

0.29 (0.12– 0.66) 0.003

1.88 (1.06–3.34) 0.031

1.71 (0.92–3.18) 0.091
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Fig. 1 – The relationship between GPS and overall survival in

patients with a new diagnosis of advanced stage (stage III/

IV) ovarian cancer.
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On univariate analysis GPS (p < 0.05, Fig. 1), histological

subtype (p < 0.001), ascites (p < 0.05), performance status

(p < 0.05), ALP (p < 0.05), CRP (p < 0.05) and primary debulking

surgery (p < 0.05) were significant predictors of cancer specific

survival (Table 1). A trend was observed between overall sur-

vival and albumin (p = 0.09). On multivariate analysis GPS

(p < 0.05), primary debulking surgery (p < 0.05), ALP (p < 0.05)

and histological subtype (p < 0.05) remained as significant

independent predictors of cancer specific survival.

The relationship between clinicopathological characteris-

tics and an inflammation-based prognostic score (GPS) in pa-

tients with advanced stage ovarian cancer is shown in Table

2. A significant association was observed between GPS 2 and

grade 3 disease (73%, 43 of 73) (p < 0.05). Patients with GPS 2

were also more likely to have ascites (80%, 57 of 82) (p < 0.05)

and worse PS (17%, 10 of 12)(p < 0.05). The median survival in

these patients was 41, 28 and 22 months for a GPS of 0, 1

and 2, respectively. No other associations were observed.

5. Discussion

In the present study, a simple inflammation-based prognostic

score (GPS) was shown to be an independent predictor of sur-
Table 2 – The relationship between clinicopathological charact
in patients with advanced stage ovarian cancer

GPS 0, n = 31

Tumour type: serous papillary/other 25/6

Stage: III/IV 22/9

Performance status: 0/1/2/3 5/17/3/1

Primary debulking surgery: yes/no 3/26

Grade: 1/2/3 4/9/16

Ascites: present/absent 7/16

Residual disease: <2/2–5/>5 cm 12/6/3

Alkaline phosphatase: 6130/>130 0/28/3

Survival (months) 40.9 (29.9–51.9)
vival in patients with advanced stage ovarian cancer. This

measure of inflammation is based on standard laboratory

measurements of CRP and albumin, which are routinely mea-

sured in the clinical setting. These results are consistent with

a number of previous studies in inoperable gastro-oesopha-

geal cancer, lung cancer and metastatic breast cancer and im-

proves on the prediction of survival using elevated CRP

alone.6,17,19

Previous studies have investigated a number of possible

predictive factors in advanced ovarian cancer.21,22 In particu-

lar the effect of age, stage, histology, performance status, ALP,

CA125 and amount of residual disease remaining after debul-

king surgery have been identified as possible prognostic fac-

tors.23,24 In the present study, we found that GPS was

superior to ECOG-PS in predicting overall survival, consistent

with previous studies.17 This is an important consideration as

conventionally treatment decisions are often based on PS.25

However, the reporting of PS is subjective, with oncologists

being the most optimistic in their assessment.26 CA125 was

not significant in this study, and it is widely accepted that

baseline measures of CA125 do not predict long-term survival

of patients with advanced disease states.27 Consistent with

previous studies we identified non-serous histology,

ALP > 135U/L and delayed primary surgery as negative prog-

nostic factors.21 The presence of ascites was not significant

on multivariate analysis and this may be due to the small

sample size of the patients studied. The use of prognostic

models in ovarian cancer is not new and many validated

prognostic factors have been identified.21,28,29 This study does

not aim to replace the known prognostic models for ovarian

cancer, rather to refine and to add information that can then

be validated in larger population sets. In particular, there is

increasing evidence of a negative influence of inflammation

on prognosis the molecular basis of which requires further

elucidations. Therefore this information is of importance

both to clinicians wishing to further validate this data and

to scientists interested in the potential biological basis of

these observations.

Only one study has previously investigated the effect of

CRP on overall survival in ovarian cancer. This study was con-

ducted in 120 patients with epithelial ovarian cancer and did

not find a significant relationship between raised levels of CRP

and overall survival on multivariate analysis.20 Differences

between this study and our results may pertain to the defini-

tion of raised CRP. In the study by Kodama and colleagues, a
eristics and an inflammation-based prognostic score (GPS)

GPS 1, n = 31 GPS 2, n = 79 P-value

20/11 58/17 0.26

22/9 55/22 0.99

3/16/4/1 9/21/19/10 0.036

7/23 22/56 0.15

0/13/14 2/14/43 0.03

18/9 57/14 <0.001

14/6/3 2/14/43 0.087

1/24/6 1/63/15 0.59

27.5 (23.3–31.8) 22.4 (12.1–32.6) 0.02
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CRP greater than 50 mg/L was considered elevated, whilst we

considered any value greater than 10 mg/L as being elevated,

in keeping with other published studies. The mechanism by

which systemic inflammation may impact on survival is not

well understood. Levels of circulating CRP are regulated by

pro-inflammatory cytokines, in particularly IL-6.30,31 IL-6 has

been shown to increase the anti-apoptotic and oncogenic po-

tential of tumour cells, as well as inducing drug resistance

in vitro.32,33 Furthermore, it has been proposed that elevated

CRP identifies those patients with T-lymphocyte impairment,

which is associated with poor outcome in malignancy.34,35

Moreover, a raised CRP may reflect a pro-angiogenic environ-

ment, as circulating concentrations of vascular endothelial

growth factor are directly associated with CRP, allowing unre-

strained tumour growth and dissemination.36,37 What still

remains unclear are the cytokines that contribute to the

pro-inflammatory state associated with malignancy. A num-

ber of individual cytokines have been investigated including

VEGF with variable conclusions.38–41 Identification of the

pathogenic cytokines could be useful in designing anti-

inflammatory strategies for this common clinical situation.

Hypoalbuminaemia has previously been established as a

negative prognostic marker in ovarian cancer, and an indica-

tor of progressive nutritional decline in patients.42–45 The

development of hypoalbuminaemia and cancer cachexia

has been attributed to the presence of raised levels of circulat-

ing pro-inflammatory cytokines, in particular IL-6.46 More-

over, it is well recognised that progressive weight loss is

associated with poor tolerance to, and worse toxicity from,

standard doses of chemotherapy which may account for the

poor overall survival seen in patients with GPS of 2.47–50 It is

well recognised that levels of serum albumin declines in re-

sponse to inflammation.51 A number of authors suggest that

a serial reduction in prealbumin levels in the face of stable

measures CRP is an accurate measure of nutritional decline

but this is yet to be validated in the cancer setting and re-

mains an area of investigation.52

More recently, the presence of a systemic inflammatory re-

sponse has been shown to impair the activity of cytochrome

3A (CYP3A4) in patients with advanced cancer patients.50,53

As CYP3A4 is the principal drug metabolising enzyme for over

60% of all prescribed medications, including paclitaxel,

changes in the activity of CYP3A4 may result in impaired drug

response or increased toxicity, and this research is part of an

ongoing research project.50 It is further hypothesised that

high protein catabolism, and stimulation of the acute phase

response, may induce perturbations of the cellular response

to chemotherapy-induced DNA damage in normal tissues

and result in increased toxicity. Moreover, nutrition may alter

the pharmacokinetics of many anticancer agents through al-

tered protein binding and P450 activity.53,54 GPS therefore,

may not only be a valuable tool in prognostication but may

also be used to predict those patients at risk of developing

toxicity. Dose adjustments before the initiation of treatment

in this patient group may improve the tolerability of antican-

cer agents and help maintain dose intensity. However, this

concept requires further evaluation in a prospectively de-

signed trial.

Irrespective of the mechanisms involved, the results of the

present study suggest that the presence of a systemic inflam-
matory response, as indicated by GPS, is a useful tool in the

assessment of survival in patients with advanced stage ovar-

ian cancer. As described, GPS is simple to construct from lab-

oratory measures that are routinely assessed in patients prior

to treatment. GPS therefore should be further evaluated as a

prognostic marker in patients with advanced ovarian cancer

at diagnosis, and in the stratification of patients entering clin-

ical trials.
Conflict of interest statement

None declared.
Acknowledgement

Research support: R. Sharma is a NSW Cancer Institute

Research Scholar.
R E F E R E N C E S
1. Parkin DM, Pisani P, Ferlay J. Global cancer statistics. CA:
Cancer J Clin 1999;49:33–64. 1.

2. Omura GA, Brady MF, Homesley HD, et al. Long-term follow-
up and prognostic factor analysis in advanced ovarian
carcinoma: the Gynecologic Oncology Group experience. J Clin
Oncol 1991;9:1138–50.

3. Coleman MP, Gatta G, Verdecchia A, et al. EUROCARE-3
summary: cancer survival in Europe at the end of the 20th
century. Ann Oncol 2003;14(Suppl. 5):v128–49.

4. Christakis NA, Lamont EB. Extent and determinants of error
in doctors’ prognoses in terminally ill patients: prospective
cohort study. Bmj 2000;320:469–72.

5. Glare P, Virik K, Jones M, et al. A systematic review of
physicians’ survival predictions in terminally ill cancer
patients. Bmj 2003;327:195–8.

6. Al Murri AM, Bartlett JM, Canney PA, Doughty JC, Wilson C,
McMillan DC. Evaluation of an inflammation-based
prognostic score (GPS) in patients with metastatic breast
cancer. Br J Cancer 2006;94:227–30.

7. Jamieson NB, Glen P, McMillan DC, et al. Systemic
inflammatory response predicts outcome in patients
undergoing resection for ductal adenocarcinoma head of
pancreas. Br J Cancer 2005;92:21–3.

8. Lamb GW, McMillan DC, Ramsey S, Aitchison M. The
relationship between the preoperative systemic inflammatory
response and cancer-specific survival in patients undergoing
potentially curative resection for renal clear cell cancer. Br J
Cancer 2006;94:781–4.

9. Crozier JE, McKee RF, McArdle CS, et al. The presence of a
systemic inflammatory response predicts poorer survival in
patients receiving adjuvant 5-FU chemotherapy following
potentially curative resection for colorectal cancer. Br J Cancer
2006;94:1833–6.

10. Argiles JM, Busquets S, Lopez-Soriano FJ. Cytokines in the
pathogenesis of cancer cachexia. Curr Opin Clin Nutr Metab
Care 2003;6:401–6.

11. Argiles JM, Moore-Carrasco R, Fuster G, Busquets S, Lopez-
Soriano FJ. Cancer cachexia: the molecular mechanisms. Int J
Biochem Cell Biol 2003;35:405–9.

12. Andreyev HJ, Norman AR, Oates J, Cunningham D. Why do
patients with weight loss have a worse outcome when



E U R O P E A N J O U R N A L O F C A N C E R 4 4 ( 2 0 0 8 ) 2 5 1 – 2 5 6 255
undergoing chemotherapy for gastrointestinal malignancies?
Eur J Cancer 1998;34:503–9.

13. Dewys WD, Begg C, Lavin PT, et al. Prognostic effect of weight
loss prior to chemotherapy in cancer patients. Eastern
Cooperative Oncology Group. Am J Med 1980;69:491–7.

14. Jagoe RT, Goodship TH, Gibson GJ. The influence of nutritional
status on complications after operations for lung cancer.
Annal Thoracic Surg 2001;71:936–43.

15. Rey-Ferro M, Castano R, Orozco O, Serna A, Moreno A.
Nutritional and immunologic evaluation of patients with
gastric cancer before and after surgery. Nutrition
1997;13:878–81.

16. Forrest LM, McMillan DC, McArdle CS, Angerson WJ, Dunlop
DJ. Evaluation of cumulative prognostic scores based on the
systemic inflammatory response in patients with inoperable
non-small-cell lung cancer. Br J Cancer 2003;89:1028–30.

17. Forrest LM, McMillan DC, McArdle CS, Angerson WJ, Dunlop
DJ. Comparison of an inflammation-based prognostic score
(GPS) with performance status (ECOG) in patients receiving
platinum-based chemotherapy for inoperable non-small-cell
lung cancer. Br J Cancer 2004;90:1704–6.

18. Forrest LM, McMillan DC, McArdle CS, Angerson WJ, Dagg K,
Scott HR. A prospective longitudinal study of performance
status, an inflammation-based score (GPS) and survival in
patients with inoperable non-small-cell lung cancer. Br J
Cancer 2005;92:1834–6.

19. Crumley AB, McMillan DC, McKernan M, McDonald AC, Stuart
RC. Evaluation of an inflammation-based prognostic score in
patients with inoperable gastro-oesophageal cancer. Br J
Cancer 2006;94:637–41.

20. Kodama J, Miyagi Y, Seki N, et al. Serum C-reactive protein as
a prognostic factor in patients with epithelial ovarian cancer.
Eur J Obstet Gynecol Reprod Biol 1999;82:107–10.

21. Clark TG, Stewart ME, Altman DG, Gabra H, Smyth JF. A
prognostic model for ovarian cancer. Br J Cancer
2001;85:944–52.

22. Chi DS, Liao JB, Leon LF, et al. Identification of prognostic
factors in advanced epithelial ovarian carcinoma. Gynecol
Oncol 2001;82:532–7.

23. Marsoni S, Torri V, Valsecchi MG, et al. Prognostic factors in
advanced epithelial ovarian cancer. (Gruppo Interregionale
Cooperativo di Oncologia Ginecologica (GICOG)). Br J Cancer
1990;62:444–50.

24. Eisenhauer EA, Gore M, Neijt JP. Ovarian cancer: should we be
managing patients with good and bad prognostic factors in
the same manner? Ann Oncol 1999;10(Suppl. 1):9–15.

25. Numico G, Russi E, Merlano M. Best supportive care in non-
small cell lung cancer: is there a role for radiotherapy and
chemotherapy? Lung Cancer 2001;32:213–26.

26. Ando M, Ando Y, Hasegawa Y, et al. Prognostic value of
performance status assessed by patients themselves, nurses,
and oncologists in advanced non-small cell lung cancer. Br J
Cancer 2001;85:1634–9.

27. Peters-Engl C, Obermair A, Heinzl H, Buxbaum P, Sevelda P,
Medl M. CA 125 regression after two completed cycles of
chemotherapy: lack of prediction for long-term survival in
patients with advanced ovarian cancer. Br J Cancer
1999;81:662–6.

28. McCreath WA, Eisenhauer EL, Abu-Rustum NR, et al.
Identification of prognostic factors after positive second-look
surgery in epithelial ovarian carcinoma. Gynecol Oncol
2006;102:8–14.

29. Winter 3rd WE, Maxwell GL, Tian C, et al. Prognostic factors
for stage III epithelial ovarian cancer: a Gynecologic Oncology
Group Study. J Clin Oncol 2007;25:3621–7.

30. Kinoshita T, Ito H, Miki C. Serum interleukin-6 level reflects
the tumor proliferative activity in patients with colorectal
carcinoma. Cancer 1999;85:2526–31.
31. McKeown DJ, Brown DJ, Kelly A, Wallace AM, McMillan DC.
The relationship between circulating concentrations of C-
reactive protein, inflammatory cytokines and cytokine
receptors in patients with non-small-cell lung cancer. Br J
Cancer 2004;91:1993–5.

32. Yusuf RZ, Duan Z, Lamendola DE, Penson RT, Seiden MV.
Paclitaxel resistance: molecular mechanisms and
pharmacologic manipulation. Curr Cancer Drug Targets
2003;3:1–19.

33. Jee SH, Shen SC, Chiu HC, Tsai WL, Kuo ML. Overexpression of
interleukin-6 in human basal cell carcinoma cell lines
increases anti-apoptotic activity and tumorigenic potency.
Oncogene 2001;20:198–208.

34. Canna K, McArdle PA, McMillan DC, et al. The relationship
between tumour T-lymphocyte infiltration, the systemic
inflammatory response and survival in patients undergoing
curative resection for colorectal cancer. Br J Cancer
2005;92:651–4.

35. Maccio A, Lai P, Santona MC, Pagliara L, Melis GB, Mantovani
G. High serum levels of soluble IL-2 receptor, cytokines, and C
reactive protein correlate with impairment of T cell response
in patients with advanced epithelial ovarian cancer. Gynecol
Oncol 1998;69:248–52.

36. Xavier P, Belo L, Beires J, et al. Serum levels of VEGF and TNF-
alpha and their association with C-reactive protein in
patients with endometriosis. Arch Gynecol Obstet
2006;273:227–31.

37. Kofler S, Nickel T, Weis M. Role of cytokines in cardiovascular
diseases: a focus on endothelial responses to inflammation.
Clin Sci 2005;108:205–13.

38. Hefler LA, Zeillinger R, Grimm C, et al. Preoperative serum
vascular endothelial growth factor as a prognostic parameter
in ovarian cancer. Gynecol Oncol 2006;103:512–7.

39. Lambeck AJ, Crijns AP, Leffers N, et al. Serum cytokine
profiling as a diagnostic and prognostic tool in ovarian cancer:
a potential role for interleukin 7. Clin Cancer Res
2007;13:2385–91.

40. Mustea A, Konsgen D, Braicu EI, et al. Expression of IL-10 in
patients with ovarian carcinoma. Anticancer Res
2006;26:1715–8.

41. Kusuda T, Shigemasa K, Arihiro K, Fujii T, Nagai N, Ohama K.
Relative expression levels of Th1 and Th2 cytokine mRNA are
independent prognostic factors in patients with ovarian
cancer. Oncol Rep 2005;13:1153–8.

42. McMillan DC, Watson WS, O’Gorman P, Preston T, Scott HR,
McArdle CS. Albumin concentrations are primarily
determined by the body cell mass and the systemic
inflammatory response in cancer patients with weight loss.
Nutr Cancer 2001;39:210–3.

43. Scott HR, McMillan DC, Forrest LM, Brown DJ, McArdle CS,
Milroy R. The systemic inflammatory response, weight loss,
performance status and survival in patients with inoperable
non-small cell lung cancer. Br J Cancer 2002;87:264–7.

44. Parker D, Bradley C, Bogle SM, et al. Serum albumin and
CA125 are powerful predictors of survival in epithelial ovarian
cancer. Br J Obstet Gynaecol 1994;101:888–93.

45. Alphs HH, Zahurak ML, Bristow RE, Diaz-Montes TP.
Predictors of surgical outcome and survival among elderly
women diagnosed with ovarian and primary peritoneal
cancer. Gynecol Oncol 2006;103:1048–53.

46. Argiles JM, Busquets S, Lopez-Soriano FJ. Cytokines as
mediators and targets for cancer cachexia. Cancer Treat Res
2006;130:199–217.

47. Chlebowski RT, Palomares MR, Lillington L, Grosvenor M.
Recent implications of weight loss in lung cancer
management. Nutrition 1996;12:S43–7.

48. Paesmans M, Sculier JP, Libert P, et al. Response to
chemotherapy has predictive value for further survival of



256 E U R O P E A N J O U R N A L O F C A N C E R 4 4 ( 2 0 0 8 ) 2 5 1 – 2 5 6
patients with advanced non-small cell lung cancer: 10 years
experience of the European Lung Cancer Working Party. Eur J
Cancer 1997;33:2326–32.

49. Alexandre J, Gross-Goupil M, Falissard B, et al.
Evaluation of the nutritional and inflammatory status in
cancer patients for the risk assessment of severe
haematological toxicity following chemotherapy. Ann
Oncol 2003;14:36–41.

50. Charles KA, Rivory LP, Stockler MR, et al. Predicting the
toxicity of weekly docetaxel in advanced cancer. Clin
Pharmacokinet 2006;45:611–22.
51. Fleck A, Raines G, Hawker F, et al. Increased vascular
permeability: a major cause of hypoalbuminaemia in disease
and injury. Lancet 1985;1:781–4.

52. Shenkin A. Serum prealbumin: is it a marker of nutritional
status or of risk of malnutrition? Clin Chem 2006;52:2177–9.

53. Rivory LP, Slaviero KA, Clarke SJ. Hepatic cytochrome P450 3A
drug metabolism is reduced in cancer patients who have an
acute-phase response. Br J Cancer 2002;87:277–80.

54. Murry DJ, Riva L, Poplack DG. Impact of nutrition on
pharmacokinetics of anti-neoplastic agents. Int J Cancer
1998;11:48–51.


	Evaluation of an inflammation-based prognostic score in patients with advanced ovarian cancer
	Introduction
	Patients and methods
	Statistics
	Results
	Discussion
	Conflict of interest statement
	Acknowledgement
	References


