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INTRODUCTION
Advanced pancreatic cancer (PC) is an incurable disease 
and without appropriate treatment survival is limited to 
3-4 mo. Since Burris et al[1] demonstrated the superiority 
of  gemcitabine (Gem) over bolus 5-fluorouracil (5-FU), 
single-agent Gem has evolved as a standard of  care. 
Numerous trials consistently support the notion that 
Gem alone may induce a median overall survival (OS) 
of  5-7 mo and a 1-year-survival of  11%-25%[2]. A great 
effort has been undertaken to improve these results by 
use of  combination chemotherapy. Up to now, only 
two combinations, Gem plus erlotinib[3] and Gem plus 
capecitabine[4] have provided a significant prolongation of  
survival when compared to Gem alone. 

Due to the moderate progress derived from chemo-
therapy, the question arises if  subgroups of  patients can 
be identified who benefit most from specific treatment 
strategies. Previous studies already tried to identify 
prognostic factors such as pre-treatment CA 19-9 levels[5,6], 
inflammatory response markers like C-reactive protein 
(CRP) or cytokines[7,8], serum-albumin levels[9] or pre-
treatment performance status[10-12]. In this overview 
we analysed Karnofsky performance status (KPS) as a 
prognostic factor to define a patient group which may 
benefit from more intensive therapy as opposed to those 
patients who should rather receive single-agent treatment. 

CLINICAL TRIALS
Single-agent therapy
The clinical importance of  the KPS for the outcome 
of  PC patients treated with Gem was first elucidated by 
Storniolo and co-workers[13]. Within an investigational new 
drug treatment program 3023 patients were evaluated. 
The analysis of  baseline efficacy factors indicated that 
patients with a KPS ≥ 70% had a median survival of  5.5 
mo as compared to only 2.4 mo observed in patients with 
a KPS < 70%. Also median time to disease progression 
(TTP) was greater in the good performance group (2.9 vs 
1.7 mo, respectively). Interestingly, best tumor response 
was comparable between the two groups (12% vs 10%) 
supporting the notion that in PC response to therapy is 
only a poor surrogate endpoint for survival. In view of  
this analysis, it appears unlikely that patients with a KPS < 
70% actually benefit from therapy and the conclusion may 
be drawn that chemotherapy with Gem should rather be 
withheld in patients with a very poor performance status.
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Abstract
Despite progress in the treatment of advanced and 
metastatic pancreatic cancer (PC), the outcome of this 
disease remains dismal for the majority of patients. 
Given the moderate efficacy of treatment, prognostic 
factors may help to guide treatment decisions. Several 
trials identified baseline performance status as an 
important prognostic factor for survival. Unfit patients 
with a Karnofsky performance status (KPS) below 70% 
only have a marginal benefit from chemotherapy with 
gemcitabine (Gem) and may often benefit more from 
optimal supportive care. Once, however, the decision is 
taken to apply chemotherapy, KPS may be used to select 
either mono- or combination chemotherapy. Patients 
with a good performance status (KPS = 90%-100%) may 
have a significant and clinically relevant survival benefit 
from combination chemotherapy. By contrast, patients 
with a poor performance status (KPS ≤ 80%) have no 
advantage from intensified therapy and should rather 
receive single-agent treatment.
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Gemcitabine plus Cisplatin
The combination of  Gem and cisplatin is based on a 
synergistic cytotoxic interaction of  the two agents, namely 
the propensity of  Gem to inhibit repair of  cisplatin-
induced DNA damage. In a randomized phase Ⅲ trial 
Gem plus cisplatin was compared to single-agent Gem[14]. 
In the combination arm, Gem (1000 mg/m2) and cispla-
tin (50 mg/m2) were both applied in a biweekly fashion, 
while in the single-agent arm Gem was given at a dose of  
1000 mg/m2 weekly times three in a 4-wk regimen. One 
hundred ninety-five patients with histologically confirmed 
advanced PC (KPS > 70%) were randomized and survival 
was evaluated as the primary end-point. 

In a post-hoc analysis of  this trial, patients were divid-
ed into groups with good (KPS = 90%-100%) and poor 
performance status (KPS = 70%-80%). Patients with a 
poor performance status at base-line (KPS 70%-80%) had 
no benefit from combination therapy as compared to Gem 
alone and comparably disappointing results were obtained 
for progression free survival (PFS: 2.8 vs 2.9 mo, P = 0.69) 
and OS (4.9 vs 4.8 mo, P = 0.64) (Table 1). By contrast, 
patients with a good KPS (90%-100%) who underwent 
treatment with Gem/cisplatin had a significantly longer 
PFS compared to patients treated with single-agent Gem 
(7.7 vs 2.8 mo, P = 0.013) (Figure 1). This prolongation of  
PFS also translated into a prolonged median OS (10.7 vs 6.9 
mo), that reached a borderline level of  statistical signifi-
cance (P = 0.051) (Figure 2).

In the univariate analysis for prognostic factors, KPS 
(HR = 0.52, P = 0.006) and stage of  disease (HR = 1.55, 
P = 0.0048) had a significant impact on survival, while age, 
gender, tumor grading and treatment arm did not. These 
data were confirmed in a multivariate analysis which identi-
fied KPS (HR = 0.59, P = 0.0051) and stage of  disease (HR 
= 1.65, P = 0.022) as independent determinants of  overall 
survival[14].

Gemcitabine plus 5-FU
The CONKO-002 trial compared the combination of  
Gem plus folinic acid (FA) and 5-FU to single-agent 
Gem[15]. In this randomized phase Ⅲ trial Gem was given 
at a dose of  1000 mg/m2 together with FA 200 mg/m2 
and 5-FU 750 mg/m2 weekly times four every six weeks. 
In the comparator arm, single-agent Gem was applied ac-

Table 1  Influence of performance status on median survival in 
randomized phase Ⅲ trials

   Overall Survival (mo)
KPS 60-80 KPS 90-100 Reference

Gemcitabine + Cisplatin  
Gemcitabine
Statistical significance

4.91

4.81

P = 0.64

10.7
6.9
P = 0.051

Heinemann et al

Gemcitabine + 5-FU/FA
Gemcitabine
Statistical significance

3.4
4.9
P = 0.62

8.5
6.2
P = 0.172

Riess et al

Gemcitabine + Capecitabine
Gemcitabine
Statistical significance

5.3
7.0
P = 0.22

10.1
7.5
P = 0.024

Herrmann et al

KPS = Karnofsky performance status, 1subgroup with poor performance 
status defined as KPS 70%-80%.
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Figure 1  Randomized phase Ⅲ trial comparing gemcitabine (Gem) vs 
gemcitabine plus cisplatin (Cis): Subgroups KPS 70%-80% and KPS 90%-100%; 
Progression-free survival (PFS) by treatment arm (HR = hazard ratio).

Figure 2  Randomized phase Ⅲ trial comparing gemcitabine (Gem) vs 
gemcitabine plus cisplatin (Cis): Subgroups KPS 70%-80% and KPS 90%-100%; 
Overall survival (OS) by treatment arm (HR = hazard ratio).



cording to the Burris regimen (1000 mg/m2 weekly × 7 
followed by two weeks rest and a subsequent application 
on d 1, 8, and 15 every four weeks[1]). Both treatment arms 
induced nearly identical results for tumor response rates 
(Gem/FA/5-FU vs Gem: RR = 4.8% vs 7.2%), median 
time to tumor progression (TTP = 3.5 vs 3.5 mo), and me-
dian survival time (OS = 5.9 vs 6.2 mo). Also in this trial, 
the subgroup analysis indicated that patients with a poor 
performance status (KPS = 60%-80%) responded in a dif-
ferent way compared to the good performance group (KPS 
= 90%-100%). In patients with a poor performance status, 
combination treatment induced a worse survival than gem-
citabine alone (3.4 vs 4.9 mo). By contrast, a strong trend 
towards an improved survival was observed in the good 
performance group treated within the combination arm (8.5 
vs 6.2 mo, P = 0.172) (Table 1).

Gemcitabine plus Capecitabine
Herrmann and co-workers performed a randomized trial 
comparing Gem (1000 mg/m2, d 1 + 8, q 3 wk) plus 
capecitabine (650 mg/m2 po bid d 1-14 q 3 wk) to Gem 
given according to the Burris-regimen[16]. While the com-
bination induced a higher median PFS than Gem alone 
(4.8 vs 4.0 mo) and a longer median OS (8.4 mo vs 7.3 mo), 
these results failed to reach the level of  statistical signifi-
cance. In the unfavorable KPS group (60%-80%), survival 
with Gem/capecitabine was inferior to Gem alone (5.3 vs 
7.0 mo), while in the good performance group the combi-
nation induced a significantly superior survival time (10.1 
vs 7.5 mo, P = 0.024) (Table 1).

CONCLUSION
Despite recent advances in systemic treatment of  patients 
with advanced PC, the prognosis still remains poor. Thus, 
pre-treatment patient selection, based on prognostic 
factors, for different therapeutic options (e.g. supportive 
care only, single-agent chemotherapy, combination 
chemotherapy) may turn out to gain clinical importance. 
Additionally, these prognostic factors may also be a useful 
for the design of  future trials in advanced PC.

In the present review, we summarized the clinical im-
portance of  performance status as a prognostic factor for 
OS. In a randomized trial comparing Gem plus cisplatin 
to Gem alone potential prognostic factors such as stage 
of  disease, KPS, treatment arm, age, sex, and pathological 
tumor grade were evaluated in a univariate analysis. Only 
pre-treatment KPS and distant metastasis could be identi-
fied as significant prognostic factors for OS. In a multi-
variate analysis, both could be confirmed as independent 
prognostic factors for PFS and OS[14]. The importance of  
performance status has already been observed by Louvet 
and co-workers who compared the Gem plus oxaliplatin 
combination to single-agent Gem[12]. He reported that dis-
tant metastasis and a poor PS (ECOG 2) at baseline were 
independent negative prognostic factors. These data were 
further supported by van Cutsem et al[9] who investigated 
the efficacy of  Gem plus tipifarnib in a large randomized 
phase Ⅲ trial. ECOG performance status and stage of  
disease (locally advanced vs metastatic) were, besides tumor 
differentiation and albumin levels, highly significant prog-

nostic factors for survival in a univariate analysis.
Once performance status is defined as a clinically rel-

evant prognosticator for patient outcome, the question 
needs to be asked if  performance status can also be used 
to guide adequate treatment selection. Storniolo et al[13] 
clearly demonstrated that the benefit from single-agent 
Gem is very low if  patients with a KPS < 70% are treated. 
More often than not these patients will rather benefit from 
optimal supportive care. 

Once, however, the decision is taken that a patient 
should receive chemotherapy it needs to be clarified if  
combination or single-agent chemotherapy is likely to 
provide an optimal therapeutic result. The relevance of  
KPS in this particular question was investigated based on 
a randomized trial comparing the Gem/cisplatin combina-
tion to Gem alone. In a retrospective subgroup analysis, 
patients with a good KPS (90%-100%) had a clear benefit 
from the Gem/cisplatin combination with regard to PFS 
(7.7 vs 2.8 mo, P = 0.013) and OS (10.7 vs 6.9 mo, P = 0.051). 
Outcome of  patients with a poor KPS (70%-80%) was, 
however, not affected by the choice of  treatment. Similar 
observations were also reported in two further phase Ⅲ 
trials[15,16]. While none of  them demonstrated a significant 
superiority of  combination chemotherapy for the whole 
study population, both trials could show a clinical relevant 
benefit for patients with a good performance status. 

In conclusion, Gem-based combination regimens have 
the potential to prolong survival in patients with a good 
KPS, whereas patients with a poor KPS have no advantage 
and may as well receive single-agent Gem. Consideration 
of  the performance status may, therefore, help to select 
adequate treatment strategies and thus may provide a rea-
sonable step towards individualized therapy. Individuali-
zation of  treatment becomes necessary since the benefit 
from more intensive combination chemotherapy can only 
be expected in defined subgroups of  PC patients.
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