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Performance status and neutrophil-lymphocyte ratio are important
prognostic factors in elderly patients with unresectable pancreatic
cancer
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Background: The usefulness of various prognostic factors for pancreatic cancer (PC) has been reported,
but the number of elderly patients in these studies is disproportionately fewer compared with those in
everyday practice. The purpose of this study was to investigate the prognostic factors for unresectable PC in
elderly patients.

Methods: We retrospectively analyzed 67 elderly (age 275 years) patients with unresectable PC who
underwent chemotherapy between January 2006 and December 2014 at our hospital. Univariate and
multivariate Cox regression models were applied to investigate independent prognostic factors.

Results: Multivariate analysis revealed that an increased neutrophil-lymphocyte ratio (NLR) [hazard ratio
(HR) 1.91, P=0.03] and Eastern Cooperative Oncology Group (ECOG) performance status (PS) 2 (HR 2.74,
P=0.01) were independent negative prognostic factors.

Conclusions: The two prognostic factors identified herein are useful in the identification of patients
with a poor prognosis and subsequent administration of supportive care alone, which may help avoid the

unnecessary adverse effects and complications of systemic chemotherapy.
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Introduction prognosis (3).

Globally, pancreatic cancer (PC) is considered to be the The incidence of cancer is increasing with age and the

seventh most prevalent cause of cancer-related death (1). current median age for PC in the United States is 72 years (4).

It was estimated that approximately 39,590 patients in Unfortunately, although 69% of the patients with PC are
the United States will die of this disease in 2014 (2). In

Japan, more than 33,000 cases are diagnosed annually, with

more than 65 years old (4), this group of older patients is
very much under-represented in the clinical trials on which

the majority of patients dying as a result of the disease, treatment decisions are based (5). This under-representation

culminating in an estimated 30,600 deaths. The mortality
rates closely follow incidence rates because of poor
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makes it difficult to evaluate treatment options and
survival benefit for this older age group. Several factors
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have been reported to be associated with the treatment
of elderly patients without the use of chemotherapy,
including advanced stage at the time of diagnosis, age, and
comorbidities (6,7). Regardless of this, some studies have
shown that chemotherapy treatment may be beneficial to
the elderly (8,9).

Due to the moderate improvement achieved by
chemotherapeutics, recent studies have evaluated whether
subgroups of patients who would benefit the most from
specific treatment strategies may be identified (8,10-12).
"This may improve the identification of patients with a poor
prognosis and subsequent administration of supportive care
alone, which may help avoid the unnecessary adverse effects
and complications of systemic chemotherapy.

Surgical and pathological factors, clinical factors, laboratory
and molecular factors have been routinely used to predict
the outcome for PC patients (13). These parameters are
generally useful; however, they are often insufficient in
optimally predicting individual patient prognosis and they
are often unavailable in everyday practice due to their special
characteristics. Several markers, including the neutrophil-
lymphocyte ratio (NLR) and modified Glasgow prognostic
score (mGPS), have been proposed to estimate the magnitude
of systemic inflammation in cancer patents. The usefulness of
these prognostic factors for PC has been reported previously
(14,15), but these studies contain disproportionately fewer
elderly patients compared with everyday practice. The purpose
of the present study was to investigate the prognostic factors
for unresectable PC in elderly patients.

Methods
Study population and data collection

We conducted this retrospective study at Kofu Municipal
Hospital and University of Yamanashi Hospital between
January 2006 and December 2014. All elderly (age >75 years)
patients with unresectable PC who were admitted during
the study period for any kind of treatment for their cancer
were eligible for participation. Patients who underwent
only examination were excluded. We retrieved patient
records from a computerized database at our institution
and performed a retrospective systematic review of patient
diagnosis, treatment, and laboratory data. Laboratory
assessment at baseline included complete blood cell
count, serum biochemistry, and levels of serum tumor
markers, such as carcinoembryonic antigen (CEA) and
carbohydrate antigen 19-9 (CA19-9). For comparison,
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102 unresectable patients aged <75 years and treated during
the same time period were also retrieved and analyzed. The
institutional review board of our hospital approved this study.

Prognostic variables

To identify potential prognostic factor, we systematically
searched PubMed with a search strategy based on the terms
“pancreas cancer” and “prognostic factor” published within last
5 years (the last search was performed on February 1, 2016).
Total 525 studies were extracted. We excluded these
studies following criteria: (I) case reports or case series; (II)
proceedings of meetings; (III) studies dealing with surgical
resection cases; (IV) studies dealing with prognostic factor
that cannot obtain within daily practice of community
hospital. Finally, 25 studies were remained and age (16),
distant metastasis (17), Eastern Cooperative Oncology
Group (ECOG) performance status (PS) (16,18-21), CRP
level (17,20,22), CEA level (23,24), CA19-9 level (19,20,25),
mGPS (14,26), NLR (15,22,26-30) were extracted as
potential prognostic factor. mGPS was calculated as follows:
patients with both an elevated C-reactive protein (CRP)
concentration (>1 mg/dL) and low albumin concentration
(<3.5 g/dL) were allocated a score of 2; patients in whom
only the CRP concentration was elevated (>1 mg/dL)
were allocated a score of 1, and those with normal CRP
concentration were allocated a score of 0, irrespective of
their serum albumin concentration. Serum albumin and CRP
concentration were measured before any kind of treatment.
If infection and/or jaundice were present, these parameters
were measured after symptoms had been relieved. The cut-
off value for defining high CRP was 1.2, calculated based on
the receiver operating curve (ROC). In the same way, the
cut-off value for defining high NLR was 3.3.

Treatment and treatment evaluation

Standard doses and regimen schedules were adjusted at the
discretion of treating physicians according to the incidence
of adverse events or the general condition of the individual
patient. Tumor response was assessed by computed
tomography scans at intervals of at least three month
according to Response Evaluation Criteria In Solid Tumors
(RECIST). Evaluation procedures were performed ahead
of schedule if the patient’s general condition worsened or
severe toxicity occurred. Toxicity was graded according

to the Common Terminology Criteria for Adverse Events
(CTCAE) version 3.0.
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Statistical analysis

Survival curves were estimated according to the Kaplan-Meier
method, and differences were evaluated with the log-rank
test. Variables that achieved statistical significance (P<0.05)
in univariate analysis were used for multivariate Cox
regression analysis to identify significant independent
factors. We also calculated the hazard ratio (HR) and 95%
confidence intervals (CIs). All P values of <0.05 obtained
by the two-tailed test were considered significant. All
statistical analyses were performed with EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan),
a graphical user interface for R (The R Foundation for
Statistical Computing, Vienna, Austria). More precisely, it is
a modified version of the R commander designed to add the
statistical functions frequently used in biostatistics.

Results
Patient characteristics

A total of 98 unresectable PC patients were investigated. Of
these patients, 31 patients were classified as suitable for best
supportive care (BSC) alone because of poor PS or absence
of chemotherapy. Ultimately, we analyzed 67 patients in
this study. Patient demographics are shown in Table 1.
Thirty-nine patients suffered from distant metastasis, and
the remaining 28 patents had locally advanced PC. The
mean tumor size of the primary lesion was 35 mm. First-
line chemotherapy was gemcitabine alone in 31 patients, S-1
(oral fluoropyrimidine prodrug) alone in 18 patients, and
gemcitabine and S-1 combination therapy in 18 patients.

Response and survival

None of our patients achieved a complete response. Partial
response rate was observed in 6 patients (9.0%) and stable
disease was documented in 31 patients. Consequently, this
indicated that the disease control rate was 55.2% (Tuble 2).
The overall survival was 9.2 months, which was significantly
longer compared with BSC only (Figure 14), and non-
inferiority was proved compared with 102 unresectable
patients aged less than 75 years (Figure 1B).

Safety evaluation

Six patients were discontinued as a result of adverse events
(interstitial pneumonia in three patients and gastrointestinal
bleeding, nausea, and neutropenia, respectively, in one
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patient each). Although not directly related to chemotherapy,
cerebral infarction was observed in 2 patients.

Multivariate analysis to detect independent prognostic factors

First, we explored prognostic factors (1able 3). ECOG PS 2
(P<0.001), distant metastasis (P=0.04), CRP >1.2 (P=0.001),
NLR >3.3 (P=0.009), and mGPS 1-2 (P<0.001) were
extracted from univariate analysis. Multivariate analysis
was undertaken to identify pretreatment variables that
correlated with prognosis. Multivariate analysis revealed
that NLR >3.3 (HR 1.91, P=0.03) and ECOG PS 2 (HR
2.74, P=0.01) were independent negative prognostic factors.

Discussion

At present, there is a clear lack of knowledge with regard
to specific prognostic factors for chemotherapy in elderly
patients with unresectable PC. The geriatric population
is always under-represented in clinical trials, representing
only 25-30% of study participants (5), which makes it
more difficult for physicians to determine if the benefit
of treatment seen in younger patients can be seen in the
elderly population with the same type of cancer. However,
we believe that chemotherapy should be considered in all
patients regardless of age, if clinically possible. Establishing
definitive prognostic variables during initial diagnosis
may help physicians determine which patients should be
considered for supportive care alone or chemotherapy.
There are some retrospective analyses and studies in
elderly patients showing that elderly patients benefit from
chemotherapy to a similar extent as younger patients, with
manageable toxicity (8,31), but there are also analyses that
show the opposite result (12). One of the biggest reasons
for withholding chemotherapy in the elderly is the fear of
intolerance and the possibility of greater toxicity compared
with younger patients, but in the present retrospective
analysis, elderly patients benefited from chemotherapy to
a similar extent as younger patients, with manageable side
effects. Patients of identical age may greatly differ in their
functional status. PS is an independent prognostic factor
and is a useful guide in making treatment decisions for
elderly patients.

Studies until date have shown that higher NLR (15,27,29)
is correlated with adverse survival outcomes in patients
with PC. Elevated NLR is often accompanied by elevated
neutrophil levels and relative lymphocytopenia. Elevated
neutrophil levels can promote tumor cell progression
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Table 1 Patient characteristic
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Table 2 Response rate and disease control rate

Category Chemotherapy (n=67) BSC (n=31) P value Best response Number of patients
Gender (%) 0.05" Complete response 0
Male 36 (53.7) 10 (32.3) Partial response 6
Female 31 (46.3) 21 (67.7) Stable disease 31
Age at diagnosis (years) <0.001* Progressive disease 24
Mean 79.3 82.5 Not evaluated 6
Median [range] 79 [75-87] 82 [75-90] Response rate 9%
ECOG performance status <0.001" Disease control rate 55.2%
0-1 55 (82.1) 5 (16.1)
2 12 (17.9) 26 (83.9)
Tumor size of primary lesion (mm) 0.32% A 1ol
Mean 35 87 — k‘-; —— Chemotherapy 9.2M
Median [range] 32 [10-83] 35 [15-70] Sosd - BSC 1.7m P<O00T
Disease status 0.13" ‘% 05l :
Locally advanced 28 (41.8) 8(25.8) S, .\
Distant metastasis 39 (568.2) 23 (74.2) E 0.4 H «Censored
Metastatic sites at diagnosis - 8 L‘i:
Peritoneum 7 7 D% 0-21 \L
Liver 31 14 0.0 il , , ,
Lung 3 4 0 6 M01r2]ths 18 24
First-line chemotherapy -
Gem 31(46.2) - B .l
= 1eee - AN =7y 3 eeos
GEM + S-1 18 (26.9) - s
CRP (mg/dL) 306
Mean 1.7 2.9 0.21* f>j~
Median (range) 0.5 (0-15.1) 0.9 (0-30.8) § 041 * Censored
<12 45 (67.2) 19 (61.3) 0.57" S0z
>12 22 (32.8) 12 (38.7) .
NLR %03 6 12 18 24
Median (range) 2.8(0.9-19.00  5.86(1.5-22.6)  <0.001* Months
<3.3 40 (59.7) 7 (22.6) <0.001" Figure 1 Kaplan-Meier estimates for overall survival. (A)
>3.3 27 (40.3) 24 (77.4) According to treatment; (B) according to patient age.
mGPS -
0 43 (64.2) 18 (58.1)
1 7(10.4) 4(12.9) by upregulating a variety of inflammatory cytokines and
2 17 (25.4) 9(29.0) providing a suitable microenvironment for tumor growth
CEA (ng/mL) 0.28' (32,33). Furthermore, lymphocytopenia arising from
<6.0 27 (40.3) 9 (29.0) numerous inhibitory immunological mediators released by
=5.0 40 (59.7) 22 (71.0) tumor cells represents an immunosuppressive condition in
CA19-9 (U/mL) 0.36" cancer patients and contributes to a poorer outcome (34).
<87.0 13 (19.4) 4(6.5) The major problem of NLR is the inability to provide
237.0 54 (80.6) 29 (93.5) an optimal cut-off value. The cut-off value for NLR

*, Mann-Whitney’s U test; T,

Fisher’s exact test.

ECOG, Eastern

Cooperative Oncology Group; CRP, C-reactive protein; NLR, neutrophil-
lymphocyte ratio; NLR, neutrophil-lymphocyte ratio; mGPS, modified
Glasgow prognostic score; CEA, carcinoembryonic antigen; CA19-9,

carbohydrate antigen 19-9.
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ranges from 2 to 5 in previous reports (28). The mGPS
also represents a useful systemic inflammatory prognostic
factor. The cut-off value of mGPS is relatively clear, but the
usefulness of mGPS is rather controversial (14,35).
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Table 3 Univariate and multivariate analyses to detect independent prognostic factors

Variable n Survival month Univariate, P value Multivariate
HR (95% CI) P value

Gender 0.78 - -
Male 31 6.9
Female 36 11.8

ECOG PS <0.001 2.74 (1.25-6.02) 0.01
0-1 55 121
2 12 5.0

Tumor size (mm) 0.06 - -
<35 26 6.4
>35 M 12.3

Disease status 0.04 1.27 (0.67-2.42) 0.47
Locally advanced 28 7.8
Distant metastasis 39 12.6

CRP (mg/dL) 0.001 0.82 (0.18-3.70) 0.79
<1.2 45 13.3
>1.2 22 5.7

NLR 0.009 1.91 (1.06-3.44) 0.03
<33 40 12.7
>3.3 27 5.7

mGPS <0.001 2.57 (0.57-11.5) 0.22
0 43 13.3
1-2 24 5.7

CEA (ng/mL) 0.21 - —
<5.0 27 11.8
>5.0 40 6.6

CA19-9 (U/mL) 0.57 - -
<37.0 13 12.1
>37.0 54 8.6

HR, hazard ratio; Cl, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; CRP, C-reactive protein; NLR, neutrophil-

lymphocyte ratio; NLR, neutrophil-lymphocyte ratio; mGPS, modified Glasgow prognostic score; CEA, carcinoembryonic antigen; CA19-9, carbohydrate

antigen 19-9.

1.0
= —Score 0 15.8M
.g 0.8 ——Score 1 6.9M1P=0.03
il A EE Score 2 2.8M1P=0.02
5
2 0.6
"’6 .
2
504y TH T «Censored
©
8
a 0.2 LL.......

0.0 — T . .

0 6 12 18 24

Months
Figure 2 Kaplan-Meier estimates for overall survival according to

risk score.
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This retrospective analysis demonstrated that NLR
and ECOG PS were independent prognostic factors, we
categorized patients according to the two prognostic factors;
prognostic score 2 (NLR >3.3 and PS 2), score 1 (one of the
two factors), and score 0 (neither elevated NLR nor poor
PS). Survival was significantly shorter with increasing the
score (Figure 2).

This study was limited by its retrospective design.
In addition, chemotherapy regimens differed among
patients; however, it is unlikely that chemotherapy regimen
heterogeneity affected the current results because all
patients received gemcitabine, S-1, or gemcitabine/S-1
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combination therapy, and the efficacies of these three
regimens were not statistically different in a previous large
randomized phase III study (36). Furthermore, unreviewed
potentially prognostic factors extracted PubMed search
such as uric acid (37) and coagulation assays (38).

In conclusion, this retrospective analysis demonstrated
that NLR and ECOG PS were independent prognostic
factors in elderly patients with unresectable PC.
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