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Abstract: The current retrospective study aimed to investigate the

relationship between prognostic factors and overall survival (OS) in

patients with advanced pancreatic head cancers who initially presented

with obstructive jaundice. Furthermore, the impact of age and comor-

bidities on therapeutic strategies in such patients was evaluated.

A total of 79 advanced pancreatic head cancer patients who were

treated at our institution between January 2006 and November 2013

were reviewed. We analyzed OS risk factors including sex, age,

laboratory characteristics, Eastern Cooperative Oncology Group per-

formance status, Charlson Comorbidity Index Scores (CCIS), and

therapeutic strategies using Cox proportional hazards regression

models.

There was no difference in the OS of patients according to the type

biliary drainage procedure they underwent. Other related factors, such

as better performance status, lower CCIS, and receiving chemotherapy

significantly correlated with survival in multivariate analyses. There

was a significant survival benefit in systemic chemotherapy compared to

best supportive care (BSC) or local radiotherapy. However, no survival

benefit was found in elderly patients (age >70 years) undergoing

systemic therapy compared to younger patients, except in those elderly
zu-Chuan Huang, Chen, MD,
MD, and Ching Liang Ho, MD

effective procedures for improving OS in the general population.

However, in elderly patients with relatively higher CCIS, BSC with

adequate biliary drainage was palliative and no less effective than

systemic/local therapies.

(Medicine 94(31):e1298)

Abbreviations: BSC = best supportive care, CA 19-9 =

carbohydrate antigen 19-9, CCIS = Charlson Comorbidity Index

Scores, CCRT = concurrent chemoradiotherapy, CEA =

carcinoembryonic antigen, CI = confidence interval, ECOG PS =

Eastern Cooperative Oncology Group performance status, HR =

hazard ratio, OS = overall survival, PTBD = percutaneous

transhepatic biliary drainage, PTGBD = percutaneous

transhepatic gallbladder drainage, SD = standard deviation, Stent

= intrabiliary plastic stent.

INTRODUCTION

P ancreatic cancer is a major gastrointestinal tract cancer with
a relatively high mortality rate and extremely poor prog-

nosis regardless of stage. In 2013, pancreatic cancer was the
fourth and eighth leading cause of cancer-related deaths in the
United States and Taiwan, respectively.1 Only 10% to 20% of
patients are diagnosed at a relatively early stage and can
undergo potentially curative complete surgical resection and
have a better prognosis.2 In a previous study, curative resection
was a major factor influencing improved survival and outcome
whether in the general population or in elderly patients.3,4 Most
cases in our daily practice were locally advanced, unresectable,
or metastatic pancreatic cancer cases. According to previous
studies, advanced pancreatic cancer patients had worse prog-
noses compared to patients with early stage disease who could
undergo surgical resection.5

Tumors in the head of the pancreas have distinct initial
symptoms compared to tumors located on the body or tail, such
as obstructive jaundice and duodenal obstruction. Most che-
motherapy strategies are deferred until an improvement of
hyperbilirubinemia by biliary drainage is achieved.6 Severe
complications such as repeated biliary tract infections, ascend-
ing cholangitis, and septic shock are common in pancreatic head
cancer patients, resulting in early death.

A previous study demonstrated that advanced age is not an
absolute contraindication for pancreatic cancer patients, and
there was no increased mortality after surgery in elderly
patients, even in those over age 80 years of age.7 Generally,
chemotherapy is still a therapeutic strategy in advanced or
atients, whether with concurrent radio-
ever, only a few studies have focused
ic head cancer patients and analyzed
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of each factor on OS. Multivariate models were run for all
predictors that were considered statistically significant in the
univariate Cox proportional hazard regression models. The

TABLE 1. Clinical Characteristics of the Patients With
Advanced Pancreatic Head Cancer (n¼79)

Variables Values

Age at diagnosis (years) 67.86� 15.0
Gender

Male 47 (59.5%)
Female 32 (40.5%)

ECOG
1 28 (35.4%)
2 20 (25.3%)
3 22 (27.8%)
4 9 (11.4%)

CCIS (Median¼ 1) 1.24� 1.14
cTNM stage

III 20 (25.3%)
IV 59 (74.7%)

Liver metastases before
procedure

Present 32 (40.5%)
Absent 47 (59.5%)
Predrainage procedure
TB (mg/dL)

17.45� 8.69

Predrainage procedure
DB (mg/dL)

14.61� 7.45

Postdrainage procedure
TB (1 week, mg/dL)

8.79� 6.39

Predrainage procedure
DB (1 week, mg/dL)

7.09� 5.63

One-week clearance
�

(mg/dL)
8.63� 5.77

Initial CEA (ng/mL) 26.12� 66.26
Initial CA19-9 (U/mL) 2974.41� 4314.30

Procedure
PTBD 47 (59.5%)
Stent 22 (27.8%)
PTGBD 10 (12.7%)

CA19-9¼ carbohydrate antigen 19-9, CCIS¼Charlson Comorbidity
Index Scores, CEA¼Carcinoembryonic antigen, cTNM¼ clinical
stage of tumor size, lymph node, distant metastasis (AJCC stage),
DB¼ direct bilirubin, ECOG¼Eastern Cooperative Oncology Group,
PTBD¼ percutaneous transhepatic biliary drainage, PTGBD¼ percu-
taneous transhepatic gallbladder drainage, SD¼ standard deviation,
potential prognostic factors in this particular population.
Additionally, not many studies have been conducted to evaluate
the therapeutic strategies in elderly patients (>70 years). Thus,
we conducted this retrospective study to investigate and com-
pare characteristics, treatment outcome, biliary drainage pro-
cedures, and prognostics factors in advanced pancreatic head
cancer patients with obstructive jaundice.

METHODS

Patients and Study Design
This retrospective analysis included 79 patients with

locally advanced, unresectable, or metastatic pancreatic cancer
treated at Tri-Service General Hospital between January 2006
and November 2013. All patients were evaluated at the
biweekly gastrointestinal tract and pancreatic malignancy
conference. Patients with advanced pancreatic cancers were
defined as patients not eligible for surgical intervention,
patients with locally advanced pancreatic cancer, and patients
with metastatic disease status. Those with locally advanced
disease were diagnosed based on original diagnostic computed
tomography (CT) scans, magnetic resonance imaging (MRI)
scans, endoscopic ultrasound, or aborted surgical resection.
Patients were deemed to have metastasis based on either of the
following criteria: pathologically proven by aspiration biopsy,
cytological evaluation, or bone/bone marrow biopsy; or in
those who did not receive biopsy, the presence of classical
clinical symptoms or signs of bone or visceral organs metas-
tasis plus definitive evidence by serial imaging studies. These
studies included CT, MRI, or positron emission tomography
scanning.

The clinical data collected from medical records included
age, gender, Eastern Cooperative Oncology Group performance
status (ECOG PS), laboratory data, treatment patterns, survival
duration, and causes of death. The comorbidity disease severity
at diagnosis was determined by Charlson Comorbidity Index
scores (CCIS).9 The final score was calculated and determined
for each patient by 2 experienced reviewers. All CCIS were
calculated without consideration for the pancreatic cancer.
Additional auxiliary diagnostic tests included the serum tumor
markers carcinoembryonic antigen (CEA) and carbohydrate
antigen 19-9 (CA19-9). All patients had received standard
therapies including chemotherapy, radiotherapy, targeted
therapy, and best supportive care (BSC) as appropriate. Further-
more, relevant imaging studies and tumor marker evaluations
were performed regularly as part of the follow-up. Patients with
active or unresolved infections were excluded from study.
Pretreatment biliary drainage was stratified into 3 groups based
on pretreatment conditions, including percutaneous transhepa-
tic biliary drainage (PTBD), intrabiliary plastic stent, or percu-
taneous transhepatic gallbladder drainage (PTGBD). All
procedures were performed within 1 week of diagnosis. Intra-
biliary plastic stenting was considered first in patients with
obstructive jaundice; this procedure was available after January
2008. If a patient did not tolerate or otherwise failed to complete
the whole procedure, alternative management with PTBD or
PTGBD was considered. Complications among the 3 groups
were also noted. Overall survival (OS) was measured from the
date of observed clinical diagnosis until death. Surviving
patients and those who stopped follow-up screening but were
known to be alive were excluded from OS analysis. The

Chen et al
Institutional Review Board and Cancer Registry Group of the
Tri-Service General Hospital approved the use and analysis of
the clinical characteristics (IRB: 1-103-05-170.)
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Statistical Analysis
All statistical analyses were performed using SPSS version

18.0 statistical software (Chicago, IL). All descriptive data are
expressed as median or mean� standard deviation (SD). The
differences in categorical variables were analyzed using the
Chi-square test, and differences of continuous variables were
estimated using t tests, as were comparisons between more than
2 groups. A P-value <0.05 was considered statistically signifi-
cant. Univariate and multivariate Cox proportional hazard
regression models were performed to assess the associated
factor of OS. Hazard ratios (HR) and 95% confidence intervals
(CIs) were calculated using the Cox model to estimate the effect
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stent¼ intrabiliary plastic stent, TB¼ total bilirubin. Values are n
(%) or means�SD.�

Defined as postprocedure TB� preprocedure TB.
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TABLE 2. Treatment Regimens of the Patients With Advanced
Pancreatic Head Cancer (n¼79)

N (%)

Type of treatment
Chemotherapy 33 (41.8%)
Radiotherapy 4 (5.1%)
CCRT 24 (30.4%)
BSC 18 (22.8%)

The number of treatment lines (median¼ 1)
1 33 (41.8%)
2 19 (24.1%)
3 5 (6.3%)

The choice of first-line treatment
Gemcitabine-based combination therapy

Gemcitabine alone 24 (30.4%)
Gemcitabineþ cisplatin 13 (16.5%)
Gemcitabineþ fluorouracilþ leucovorin 5 (6.3%)
GemcitabineþTS-1 4 (5.1%)

Fluoropyrimidine-based combination therapy
Fluorouracilþ leucovorin 6 (7.6%)
Fluorouracilþ cisplatin 2 (2.5%)
Capecitabine 2 (2.5%)
Taxotereþ carboplatinþfluorouracilþ leucovorin 1 (1.3%)

FIGURE 1. (A) There is statistically significant difference in theoverall
survival (OS) of patients depending on the type of frontline thera-
peutic regimen (P<0.001). However, no difference in OS was
detected in patients receiving gemcitabine-based versus fluoropyr-
imidine-based combination therapy. (B) The impact of different
therapies on OS in advanced pancreatic patients. Patients treated
by chemotherapy or concurrent chemoradiotherapy had signifi-
cantly longer lifespans than those who received best supportive care
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Kaplan–Meier method was used to determine the time-to-
disease end points, and the log-rank test was used to calculate
the differences between each group.

RESULTS

Patient Characteristics and Treatment
A total of 79 locally advanced or metastatic pancreatic

cancer patients were recruited for this study. Seventy-six patients
(96.2%) had died by the date of the most recently scheduled
follow-up; only 3 patients (3.8%) were alive at the time of this
analysis. The median and mean OS rates were 5.5 and 6.18
months, respectively. Table 1 summarizes the baseline charac-
teristics. The mean age was 67.86 years with an SD of 15.0. There
were more male patients than in our group than female patients,
with a male/female ratio of 1.47. The ECOG PS scores for all
patients were as follows: PS 1, 28 patients (35.4%); PS 2, 20
patients (25.3%); PS 3, 22 patients (27.8%); and PS 4, 9 patients
(11.4%). The median and mean CCIS were 1 and 1.24 points,
respectively. American Joint Committee on Cancer (AJCC)
staging (stages III–IV), pre- and postdrainage procedure 1 week
total bilirubin (TB), CA19-9, CEA, liver metastases status, and
biliary drainage procedure are also listed. Table 2 shows treat-
ment types in our patients. The biliary drainage procedure such as
PTBD, intrabiliary plastic stent, and PTGBD groups were com-
pared in terms of efficacy of serum bilirubin drainage (as
determined by total and direct bilirubin (TB/DB) levels 1- and
2 weeks postprocedure), and TB 1-week clearance (defined as
postprocedure TB� preprocedure TB). There was a statistically
significant difference in postprocedure 1- and 2-week TB drai-
nage and clearance among patients who underwent different
biliary drainage procedure (Supplemental Table 1, http://

BSC¼ best supportive care, CCRT¼ concurrent chemoradiotherapy.
links.lww.com/MD/A357). Among procedure-related compli-
cations, obstruction, stent migration, PTGBD dislodging, or
infection were the most frequently reported adverse effects,

(P<0.001). (C) In elderly patients (>70 years old), there is no
significant difference in the OS with respect to different therapeutic
strategies.
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TABLE 3. Multivariate Analysis of Factors Associated With Overall Survival in the Patients With Advanced Pancreatic Head Cancer
(n¼79)

Predictor Univariate Analysis Multivariate Analysis
�

HR (95% CI) P-Value HR (95% CI) P-Value

Age (year) 1.03 (1.01–1.05) 0.003 1.01 (1.00–1.04) 0.24
Male gender 0.86 (0.53–1.36) 0.51 – –
ECOG performance 1.70 (1.35–2.14) <0.001 1.40 (1.05–1.85) 0.02
CCIS (per 1 score) 1.60 (1.28–2.02) <0.001 1.46 (1.12–1.91) 0.01
cTNM stage IVz 1.50 (0.89–2.54) 0.13 – –
Patients with liver metastases§ 1.07 (0.67–1.71) 0.77 – –
Initial CEA 1.01 (1.00–1.01) 0.01 1.01 (1.00–1.01) 0.001
Initial CA 19-9 1.00 (1.00–1.01) 0.14
Preprocedure TB 1.02 (1.00–1.05) 0.11 – –
Preprocedure DB 1.02 (0.99–1.05) 0.17 – –
Postprocedure TB (1Wk) 1.11 (1.06–1.15) <0.001 1.09 (0.90–1.31) 0.38
Postprocedure DB (1Wk) 1.12 (1.07–1.17) <0.001 0.97 (0.79–1.21) 0.80
Clearance (1Wk)y 0.97 (0.93–1.02) 0.16 – –
Procedurejj

PTBD 0.65 (0.32–1.31) 0.22 – –
Stent 0.51 (0.23–1.09) 0.08 – –

Underwent any treatment�

Chemotherapy 0.23 (0.12–0.45) <0.001 0.39 (0.17–0.87) 0.02
Radiotherapy 0.46 (0.16–1.45) 0.19 0.55 (0.18–1.70) 0.30
CCRT 0.20 (0.10–0.40) <0.001 0.45 (0.19–1.10) 0.08

CA19-9¼ carbohydrate antigen 19-9, CCIS¼Charlson Comorbidity Index Scores, CCRT¼ concurrent chemoradiotherapy,
CEA¼ carcinoembryonic antigen, CI¼ confidence interval, cTNM¼ clinical stage of tumor size, lymph node, distant metastasis (AJCC stage),
DB¼ direct bilirubin, ECOG¼Eastern Cooperative Oncology Group, HR¼ hazard ratio, PTBD¼ percutaneous transhepatic biliary drainage,
PTGBD¼ percutaneous transhepatic gallbladder drainage, stent¼ intrabiliary plastic stent, TB¼ total bilirubin, Wk¼week.�

Multivariable analysis was adjusted for age, ECOG, CCIS, initial CEA, initial CA-199, postprocedure TB/DB, and patients underwent any
treatment.
yDefined as postprocedure TB� preprocedure TB.
zReference category is patients with AJCC stage III.
§ Reference category is patients without liver metastases group.
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which are summarized in Supplemental Table 2, http://
links.lww.com/MD/A357. Additionally, various infectious
pathogens are also listed. Most patients received chemotherapy
(33 patients) or concurrent chemoradiotherapy (CCRT) (24
patients), and 46 patients received gemcitabine-based combi-
nation therapy as the first line treatment. The OS was significantly
different for patients with gemcitabine-based combination
therapy (median: 6.93 months) and fluoropyrimidine-based com-
bination therapy (median: 6.20 months) compared to BSC
(median: 3.20 months) (Figure 1A). There was a survival benefit
for patients treated with chemotherapy or CCRT compared to
those who received BSC (median survival for chemotherapy vs.
BSC: 6.37 months vs. 2.50 months, respectively; and for CCRT
vs. BSC: 6.83 months vs. 2.50 months, respectively). However,
there was no significant therapeutic benefit for CCRT compared
to chemotherapy alone (Figure 1B).

The Impact of Variable Contributing Factors on
Survival Outcome

Univariate Cox regression analysis revealed that the follow-
ing factors were associated with OS: age, ECOG PS, CCIS, initial

jjReference category is PTGBD group.
� Reference category is best supportive care group.
CEA values, postprocedure serum TB/DB, and subsequent thera-
peutic management. We also performed multivariate analyses of
the predictors determined by univariate Cox regression. The

4 | www.md-journal.com
results showed that ECOG PS (an increased risk for each
additional ECOG PS score, HR¼ 1.40, 95% CI: 1.05–1.85),
CCIS (an increased risk for each additional CCIS score,
HR¼ 1.46, 95% CI: 1.12–1.91), initial CEA values
(HR¼ 1.01, 95% CI: 1.00–1.01), and chemotherapy
(HR¼ 0.39, 95% CI: 0.17–0.87) were independently associated
with OS (Table 3).

In our study, the median age of the patients was 68 years
old. However, we stratified age according to the more common
cutoff of 70 years and divided the patient population into 2 ago
groups accordingly. We then performed a subgroup analysis
that included 42 patients (53.2%) �70 years and 37 patients
(46.8%) >70 years. Univariate Cox regression was performed
as previously described on the variables listed in Table 3. We
also performed multivariate analysis on the positive correlation
predictors determined by univariate Cox regression in these 2
subgroups. Multivariate analysis in patients �70 years showed
that initial serum CEA and chemotherapy/CCRT were inde-
pendently associated with OS. However, in patients >70 years,
CCIS played a more important role in predicting longer OS. An
increased risk for each respective CCIS was observed

(HR¼ 2.20, 95% CI: 1.41–3.41) (Table 4). Although there
was a trend toward increased survival in patients >70 years
who received therapy, the difference was not statistically

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 4. Univariate and Multivariate Analyses of Predictive Factors Associated With Overall Survival Between Different Age
Groups of Patients With Advanced Pancreatic Head Cancer

�70 >70

Univariate Analysis Multivariate Analysis
�

Univariate Analysis Multivariate Analysisy

Predictor HR (95% CI) P-Value HR (95% CI) P-Value HR (95% CI) P-Value HR (95% CI) P-Value

Male gender 0.95 (0.49–1.86) 0.89 1.05 (0.53–2.09) 0.88
ECOG performance 1.52 (1.03–2.23) 0.04 1.31 (0.85–2.01) 0.22 1.35 (0.98–1.86) 0.07
CCIS (per 1 score) 1.20 (0.84–1.72) 0.31 2.26 (1.51–3.39) <0.001 2.20 (1.41–3.41) <0.001
cTNM stage IV§ 1.62 (0.81–3.27) 0.18 1.11 (0.50–2.47) 0.80
Patients with Liver

metastasesjj
1.22 (0.64–2.31) 0.55 0.87 (0.43–1.78) 0.70

Initial CEA 1.01 (1.00–1.01) 0.02 1.01 (1.00–1.01) 0.05 1.01 (1.00–1.02) 0.01 1.01 (1.00–1.01) 0.03
Initial CA19-9 1.00 (1.00–1.01) 0.15 1.00 (1.00–1.01) 0.70
Preprocedure TB 1.02 (0.98–1.05) 0.33 1.02 (0.98–1.07) 0.31
Preprocedure DB 1.02 (0.98–1.06) 0.43 1.04 (0.98–1.10) 0.20
Postprocedure TB

(1Wk)
1.12 (1.04–1.21) 0.003 1.28 (0.94–1.75) 0.07 1.06 (1.00–1.12) 0.04 1.03 (0.80–1.34) 0.81

Postprocedure DB
(1Wk)

1.14 (1.04–1.24) 0.004 0.82 (0.58–1.17) 0.28 1.14 (1.05–1.24) 0.003 1.05 (0.79–1.41) 0.73

Clearance (1Wk)z 0.99 (0.94–1.04) 0.59 1.07 (1.01–1.14) 0.03
Procedure�

PTBD 0.59 (0.21–1.60) 0.30 0.52 (0.19–1.42) 0.14
Stent 0.42 (0.14–1.34) 0.15 0.36 (0.11–1.18) 0.09

Underwent any
treatment#

Chemotherapy 0.13 (0.04–0.44) 0.001 0.13 (0.03–0.54) 0.01 0.57 (0.25–1.30) 0.18
Radiotherapy – – – – 0.46 (0.14–1.53) 0.21
CCRT 0.12 (0.04–0.45) 0.001 0.18 (0.04–0.79) 0.02 0.38 (0.13–1.12) 0.08

CA19-9¼ carbohydrate antigen 19-9, CCIS¼Charlson Comorbidity Index Scores, CCRT¼ concurrent chemoradiotherapy,
CEA¼ carcinoembryonic antigen, CI¼ confidence interval, cTNM¼ clinical stage of tumor size, lymph node, distant metastasis (AJCC stage),
DB¼ direct bilirubin, ECOG¼Eastern Cooperative Oncology Group, HR¼ hazard ratio, PTBD¼ percutaneous transhepatic biliary drainage,
PTGBD¼ percutaneous transhepatic gallbladder drainage, stent: intrabiliary plastic stent, TB¼ total bilirubin, Wk¼week.�

Multivariable analysis was adjusted for ECOG, CCIS, initial CEA, postprocedure TB/DB, and patients underwent any treatment.
yMultivariable analysis was adjusted for CCIS, initial CEA, and postprocedure TB/DB.
zDefined as postprocedure TB� preprocedure TB.
§ Reference category is patients with AJCC stage IIb.
jjReference category is patients without liver metastases group.
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significant in terms of the type of therapeutic management
(Figure 1C). In patients >70 years and relatively lower CCIS
(�1), systemic therapy (chemotherapy or CCRT) or local
therapy (radiotherapy) produced a survival benefit compared
to patients receiving BSC alone (median survival for systemic/
local therapy vs. BSC: 6.03 months vs. 2.50 months, respect-
ively, P¼ 0.01; Figure 2A). Nevertheless, this therapeutic effect

� Reference category is PTGBD group.
# Reference category is best supportive care group.
was not observed in patients >70 years with CCIS >1 (median

survival for systemic/local therapy vs. BSC: 1.70 months vs.
1.73 months, respectively, P¼ 0.23; Figure 2B).

DISCUSSION
This study retrospectively evaluated the therapeutic out-

comes in advanced pancreatic head cancer patients who initially
presented with obstructive jaundice. The major strength of our

study was that we used the simple parameters of patients’ age
and comorbidities to evaluate therapeutic strategies. Our data
suggested that the treatment modality should be modified

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
according to patient status. In younger patients, aggressive
chemotherapy has an important survival benefit; however, there
was no survival benefit in elderly patients (>70 years) with
more comorbidities (CCIS >1) who received systemic or
local therapy.

In previous studies, chemotherapy treatment combined
with FOLFIRINOX demonstrated obvious survival advantages
in metastatic pancreatic cancer patients. However, increased
toxicities in bone marrow and the gastrointestinal tract limited
this regimen only to good performance patients.10 A plethora of
additional studies have been conducted to explore better altern-
atives that can provide similar survival benefits with less
toxicities than traditional chemotherapy agents.11,12 The
results of several recent studies demonstrate that gemcitabine
based combination therapy is the most suitable for patients with
adequate performance status. Additionally, gemcitabine

monotherapy, which has less treatment-related toxicities, is
not inferior to these combination therapies, particularly in
elderly patients or patients with poor performance status.13
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IGURE 2. (A) In elderly patients (>70 years old) with less
omorbidities (Charlson Comorbidity Index score �1 group),
atients treated with systemic therapies had significantly longer
fespans than those who underwent best supportive care
¼0.01). (B) In another group of elderly patients who had
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A recent study was conducted to evaluate the role of systemic
therapies in 237 metastatic pancreatic cancer patients, and
showed that advanced age is not an absolute contraindication
to receive systemic therapy and that there was still a survival
benefit in elderly patients (>70 years) who underwent such
therapies.14 However, in our present study group, we demon-
strated that there was no survival benefit in patients >70 years
old who received systemic therapy such as chemotherapy
or CCRT.

With regard to therapeutic management, we found that
underlying morbidities have a crucial role in predicting the
survival benefit of treatment in elderly patients. The Charlson
Comorbidity Index is a well-known scoring system that has
been used to evaluate underlying comorbidity statuses in
patients. Previous nationwide population-based cohort studies
demonstrated that the CCIS could influence mortality in color-
ectal cancer patients. Successful management of underlying

latively more comorbidities (Charlson Comorbidity Index score
>1), whether patients received systemic therapies or not had no
statistically significant effect on their OS.
comorbidities may reduces mortality and avoid the deleterious
effects of having the combined ailments of cancer and comor-
bidities.15 Another study also demonstrated that comorbidities
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are an independent risk factor in long-term survival of elderly
pancreatic cancer patients who received gemcitabine-based
chemotherapy.16 However, a phase III clinical trial revealed
no prognostic role of age or comorbidity in pancreatic cancer
patients receiving gemcitabine plus erlotinib therapy.17 In our
present study, there was no significant difference in the survival
of the elderly patient group (>70 years) with CCIS>1, but there
was such a difference in elderly patients with CCIS �1. The
CCIS may play a more important role in elderly pancreatic head
cancer patients than in younger (�70 years) patients.

There were 2 possible explanations of our results. First, all
our cohort comprised of pancreatic head cancer patients who
initially presented with hyperbilirubinemia. Despite the fact that
our patients underwent biliary drainage procedures like PTBD
or stenting, complications such as biliary tract infections
(ascending cholangitis or catheter associated infection) could
result in severe septic events more readily once chemotherapy-
related neutropenia manifests. There was relative higher risk to
get these infectious events or complications in elderly patients
with more comorbidities. Second, although previous clinical
trials showed that there was no increase in toxicity in elderly
patients compared to younger patients, increasing studies have
focused on low grade toxicities in elderly patients who received
palliative or adjuvant chemotherapy.18,19 A retrospective study
demonstrated that discontinuation of early treatment in elderly
patients was generally because of intolerable lower grade
toxicities; these patients had no major adverse effects due to
chemotherapy, that is, >grade III chemotoxicities.20 These low
grade toxicities could lead those elderly patients with more
comorbidities readily to exhaust or die from their comorbidities
but not from malignancy.

Furthermore, our data (Supplemental Tables 1 and 2,
http://links.lww.com/MD/A357) revealed no difference in
patients’ OS with respect to the type of biliary drainage
procedure they underwent. However, more intervention-related
complications, like obstruction and infection, were observed in
patients in the PTBD and PTGBD groups compared to the
endoscopic stent group. In patients with relatively more comor-
bidities or poor performance statuses, endoscopic stent implan-
tation appears to be a better choice to avoid biliary tract
infection and repeated obstruction-related hyperbilirubinemia.

There were several limitations in our present study. First,
this was a retrospective study with several shortcomings, such
as uneven case numbers, heterogeneity of patients, and different
treatment protocols. Nevertheless, the study did reflect a real-
life situation in a clinical practice, and determining influences
due to specific treatments was not our primary objective.
Second, this was a proof-of-concept inquiry using small cohorts
of patients at a single institute. More valuable scoring systems
including ‘‘activities of daily living’’ and ‘‘instrumental activi-
ties of daily living’’ scores could be more relevant than the
ECOG PS system to assess general conditions.21–23 Third, there
were no chemotherapy-related toxicities recorded for the
duration of the systemic therapies in our study. Our data did
not help determine an optimal management regimen that bal-
ances between treatment toxicity and efficacy.24 In elderly
patients, the clinical efficacy of the geriatric scoring system
must be assessed to avoid more obscure treatment-related
adverse effect and lower grade toxicities. Our own studies
did not included these scoring data.25 Fourth, although our
results may provide useful information that assists physicians
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in making appropriate therapeutic decisions, there were some
differences between the population examined in our study and
other epidemiological distributions. Fifth, the fact that our

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
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results were derived from a retrospective single center study
means that our data have lower statistical power than that
derived from randomized trials.

CONCLUSION
This is the first study to investigate age and CCIS as

predictive factors with which to determine therapeutic strategies
in advanced pancreatic head cancer patients. In the general
population as well as in elderly patients with relative lower
CCIS, systemic therapy with chemotherapy is still the gold
standard and has a greater survival benefit than local therapy or
BSC. However, this therapeutic benefit is absent in elderly
patients with more comorbidities.
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