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Abstract

Background: Advanced pancreatic cancer (APC) patients often have substantial
symptom burden. In Ontario, patients routinely complete the Edmonton Symptom
Assessment Scale (ESAS), which screens for nine symptoms (scale: 0-10), in cancer
clinics. We explored the association between baseline patient-reported outcomes, via
ESAS, and overall survival (OS).

Methods: Advanced pancreatic cancer patients with ESAS records prior to receiv-
ing publicly funded drugs from November 2008 to March 2016 were retrospectively
identified from Cancer Care Ontario's administrative databases. We examined three
composite ESAS scores: total symptom distress score (TSDS: 9 symptoms), physical
symptom score (PHS: 6/9 symptoms), and psychological symptom score (PSS: 2/9
symptoms); Composite scores greater than defined thresholds (TSDS >36, PHS >24,
PSS >8) were considered as high symptom burden. Crude OS was assessed using
Kaplan-Meier method. Hazard ratios (HRs) were assessed using multivariable Cox
models. Analysis was repeated in a sub-cohort with Eastern Cooperative Oncology
Group (ECOG) status and metastasis.

Results: We identified 2199 APC patients (mean age 64 years, 55% male) with
ESAS records prior to receiving chemotherapy. Crude median survival was 4.5 and
7.3 months for high and low TSDS, respectively. High TSDS was associated with
lower OS (HR = 1.47, 95% CI: 1.33, 1.63). In the sub-cohort (n = 393) with ECOG
status and metastasis, high TSDS was also associated with lower OS (HR = 1.34,
95% CI: 1.04, 1.73). Similar trends were observed for PHS and PSS.

Conclusions: Higher burden of patient-reported outcome was associated with re-
duced OS among APC patients. The effect was prominent after adjusting for ECOG
status.
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1 | INTRODUCTION

Pancreatic cancer is the seventh leading cause of cancer-re-
lated mortality and 11th most common cancer globally.1 At
diagnosis, majority of patients with advanced pancreatic can-
cer (APC) are present with either locally advanced or met-
astatic pancreatic adenocarcinoma with median survival of
9-15 months and 3-6 months, respectively.2 APC patients are
primarily managed with systemic chemotherapy that aims
to prolong survival and improve or maintain the quality of
life. While standard chemotherapy treatments for APC have
evolved from single-agent gemcitabine therapy to include
more active combination therapies, APC diagnosis still con-
fers poor prognosis.3 4

Well-established prognostic factors in pancreatic cancer
include clinical and pathological stage, performance status
(PS), surgical margins, and biomarkers. PS has also shown
significant association with survival among patients treated
with gemcitabine, irrespective of disease stage.s'8 Previous
studies have shown that advanced cancer patients randomized
to routine symptom reporting have better survival outcomes.’
However, there is a paucity of literature exploring the associ-
ation between patient-reported outcomes, independent of PS,
with survival outcome in the real-world.

Patients with APC often report high symptom burden
and one of the main intents of systemic chemotherapy is to
palliate these symptoms. In a previous study, 95% patients
reported at least one of the 13 symptoms from MD Anderson
Symptom Inventory at initial assessment.'’ An integrative
review of 16 studies found that at least 25% of patients with
APC reported moderate to severe physical (fatigue, loss of
appetite, pain, insomnia, and digestive symptoms) or psycho-
logical (impaired well-being, anxiety, fear, and depression)
symptom burden.'' The most common and distressing symp-
toms reported from patients include fatigue, loss of appetite,
and pain.“’12

In 2007, Cancer Care Ontario, Ontario's provincial can-
cer agency, began to implement routine screening with
the Edmonton Symptoms Assessment System (ESAS) for
cancer patients.lS'15 ESAS is a validated and reliable pa-
tient-reported outcomes measure designed to assess symp-
toms in palliative cancer populations.16 The Ontario Cancer
Symptoms Management Collaborative (OCSMC) was sub-
sequently established and expanded the program to elec-
tronic systematic symptom screening, using the Interactive
Symptoms Assessment and Collection (ISAAC) system, for
all cancer patients in the 14 regional cancer centers and their
partner hospitals in Ontario.'*'® The province aim to screen
70% of the ambulatory oncology patients seen at the regional
cancer center at least once each month." In 2013, Patient-
Reported Functional Status, a version of Eastern Cooperative
Oncology Group (ECOG) PS, was added to ISAAC to supple-
ment ESAS." Currently, over 30 000 unique patients report

their symptoms via ISAAC every month, and the Symptom
Management database has over 6.5 million symptom assess-
ments.'* This large-scale, standardized symptom assessment
program provides a unique opportunity to understand the im-
pact of patient-reported outcomes in clinical care.

For a cancer that progresses rapidly with high symptom
burden such as APC, symptoms reported by patients at pre-
sentation can be a prognostic factor for patient outcomes. In
this study, we investigated the association between baseline
symptoms, as measured by ESAS, and overall survival (OS)
in patients with APC.

2 | MATERIALS AND METHODS

2.1 | Study design

A population-based retrospective cohort study was per-
formed using APC patients from Ontario, Canada. Patients
diagnosed with incident APC (ICD10-25) from November
2008 to March 2016 with valid health insurance number were
identified from Ontario Cancer Registry (OCR). The cohort
was linked to the new drug funding program (NDFP) claims
database to identify those who received treatment with one of
the following publicly funded APC regimens: gemcitabine,
FOLFIRINOX (leucovorin, fluorouracil, irinotecan, and ox-
aliplatin), or gemcitabine with nab-paclitaxel.

Subsequently, the cohort was linked to the Symptoms
Management database to obtain ESAS records and other
administrative databases, including Canadian Institute for
Health Information's Discharge Abstract Database (CIHI-
DAD) and activity level reporting (ALR) database, to extract
baseline characteristics and outcomes. Patients were included
if they had an ESAS record prior to receiving publicly funded
drugs for APC. Patients were excluded if the ESAS assess-
ments were incomplete, or no baseline ESAS assessment was
collected within 60 days before their treatment start date.

2.1.1 | Outcomes

The primary outcome, OS, was measured from the start date
of chemotherapy, as captured in the NDFP, to the time of
death due to any cause as captured in the OCR or until the last
date of follow-up, 30 May 2016.

2.1.2 | Patient-reported symptoms—ESAS

Edmonton Symptom Assessment Scale consists of nine com-
mon symptoms including pain, tiredness, nausea, depres-
sion, anxiety, drowsiness, loss of appetite, well-being, and
shortness of breath.'” For each symptom, patients report the
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severity at the time of assessment on a scale from O (absence
of symptom) to 10 (worst possible symptom).17 Patients typi-
cally complete ESAS during their visit to the cancer center or
hospital; patients have the option to complete ESAS at home,
few patients use this option.

Edmonton Symptom Assessment Scale symptom severity
can be categorized as absent (0), mild (1-3), moderate (4-6),
or severe (7-10).18'21 Scores greater than 4 were considered
clinically rneaningful.l&19 All nine ESAS symptoms can be
summed together to determine the total symptom distress
score (TSDS). In addition, individual ESAS symptoms can
be grouped into a composite physical score (PHS), including
pain, tiredness, nausea, drowsiness, appetite, and shortness of
breath, and a composite psychological score (PSS), including
depression and anxiety.zo’22 A priori, we dichotomized pa-
tient's baseline ESAS score into high or low symptom burden
by multiplying the clinically meaningful threshold of four by
the number of symptoms in the aggregated composite score.
Patients are categorized as high symptom burden if they had
scored above the clinically meaningful threshold for TSDS
(>36/90), PHS (>24/60), or PHS (>8/20), otherwise they are
categorized as low symptom burden.

2.1.3 | Covariates

Baseline characteristics including age at first treatment and
gender were identified. Postal code from the OCR was used to
determine neighborhood income quintile (linked by patient's
postal code to Statistics Canada 2006 Census data), urban
residence, and region. Clinical characteristics such as can-
cer diagnosis, diagnosis date, and death date were obtained
from the OCR. First-line treatment, metastasis (vs locally ad-
vanced), ECOG PS scores for selected patients, and treatment
date were obtained from the NDFP claims database. Previous
pancreatic cancer resections were extracted from CIHI-DAD.
ALR was used to identify patients who received prior adju-
vant gemcitabine or radiation therapy. Charlson-Deyo score
was calculated for 2 years prior to the first treatment based on
the diagnosis code in CIHI-DAD.

2.2 | Statistical analysis
Descriptive statistics were calculated to examine the sum-
mary of study covariates overall and by baseline ESAS sever-
ity. Baseline differences for categorical variables, presented
as percentages, were calculated using Pearson Chi-square
test. Comparison between continuous variables, presented as
mean and standard deviation, was calculated using one-way
ANOVA.

Overall survival was estimated using Kaplan-Meier
method and subgroups (high vs low symptom burden) were
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compared using the Log-rank test. Univariable Cox propor-
tional hazard models were conducted to calculate hazard ra-
tios (HR) and respective 95% confidence intervals (CI). To
quantify the effect of each baseline ESAS composite score on
OS in the presence of other covariates, multivariable Cox pro-
portional hazard models were also performed. As a sensitivity
analysis, continuous baseline ESAS scores were categorized
as mild, moderate, and severe. Survival analysis was repeated
for the tertiary categorization (Figure 1 in Appendix S1 and
Table 3 in Appendix S2). Additional sensitivity analysis
was conducted to assess different cutoff threshold for com-
posite ESAS score and “look-back™ time window definition
for baseline ESAS (Table 8 & Table 9 in Appendix S2). In a
sub-cohort of patients with data on ECOG PS and metasta-
sis, multivariable Cox proportional hazards model was used
to evaluate the effects of these potential confounders on OS.

Proportional hazards assumptions were assessed. All cal-
culations were performed with SAS software (version 9.4;
SAS Institute). The significance level was set to less than .05
for all two-sided P-values.

3 | RESULTS

3.1 | Cohort characteristics

A total of 2043 APC patients with baseline ESAS records
were included in the analysis (Figure 1). On average, patients
were 65 years old (SD: 10.0), male (55%), and most lived in
urban regions (85%) (Table 1). The majority of patients in the
cohort received either gemcitabine (54%) or FOLFIRINOX
(40%) as their first-line chemotherapy and the average dura-
tion of treatment was 5.75 months (SD: 5.77). The median
follow-up time for the overall cohort was 9.2 months (SD:
5.8). In the total cohort, 62% of patients died within the
first year of treatment and 88% died prior to the end of the
follow-up period.

Table 1 shows the baseline characteristics by symptom
burden. Patients with low total symptom burden at baseline
were more likely to be older, male, and in the highest income
quintile. They also tended to have higher Charlson-Deyo
score, have had previous pancreatic resection, or received
previous adjuvant gemcitabine. Similar trends were observed
for physical and psychological symptom burdens. Patients
who reported higher total or physical symptom burden at
baseline were more likely to receive gemcitabine, whereas
those who reported low symptom burden were more likely to
receive FOLFIRINOX.

At baseline, majority of patients reported low total (72%),
physical (72%), and psychological (71%) symptom bur-
den (Table 1 in Appendix S2). The average score for TSDS,
PHS, and PSS were 26.3 (SD: 17.1), 17.0 (SD: 11.8), and 5.2
(SD: 5.0), respectively (Table 1 in Appendix S2). Individual
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N =3696

Patients diagnosed with Advanced Pancreatic Cancer (APC) who received first-
line Gemcitabine, Folfirinox, or Gemcitabine and nab-Paclitaxel from New Drug
Funding Program from November 2008 to March 2016;

FIGURE 1
Acronyms: ESAS, Edmonton Symptom

Study cohort creation.

Assessment Scale; RPDB, registered
persons database; OCR, Ontario Cancer

Registry.

N =2941 (36 279 surveys)

Patients who ever responded to ESAS surveys

Removed patients with incomplete

ESAS surveys
N=15 Removed patients with incomplete ESAS
- surveys
N=12

Removed patients with ESAS records
more than 60 days before first
treatment

N =156

N = 2043

Patients with baseline ESAS score before first treatment

symptoms with average scores at or above the clinically signif-
icant threshold of 4.0 points included: Tiredness (4.2, 95% CI:
4.0, 4.3), loss of appetite (4.0, 95% CI: 3.9, 4.1), and general
well-being (4.0, 95% CI: 3.9, 4.1) (Table 2 in Appendix S2).

3.2 | Survival outcomes
Patients who reported high TSDS at baseline experienced
shorter OS compared to patients reporting low TSDS (me-
dian OS: 4.6 vs 7.5 months), with a crude HR of 1.54 (95%
CI: 1.39, 1.70) (Figure 2A). Similar results were observed for
baseline physical and psychological burdens (Figure 2B,C).
Sensitivity analysis was conducted to assess different ESAS
cutoff and different time period definition for baseline ESAS.
We observed a robust association between high symptom
burden and shorter OS (Tables 8 & 9 in Appendix S2).
Survival analysis was repeated among subgroups of
patients by treatment regimen (Table 2). Among patients
receiving gemcitabine, OS was significantly shorter for pa-
tients reporting high TSDS (median: 3.66 vs 6.81 months,
HR = 1.57), PHS (median: 3.37 vs 6.94 months, HR = 1.71),
and PSS (median: 4.95 vs 6.21 months, HR = 1.20) (Table 2).
Similar associations between survival and baseline symptom
burden were observed for patients receiving FOLFIRINOX
and the smaller gemcitabine+nab-paclitaxel group, but the
latter associations were not statistically significant. Median
OS estimate and HR by baseline covariates are presented in
Table 6 in Appendix S2.

For each individual symptom score, we explored changes
in OS by the gradient of ESAS score: absent (score = 0),
mild (<4), moderate (4-6), and severe (>7) (Table 3 in
Appendix S2). We observed that patients who reported se-
vere baseline symptom scores have the shortest median OS,
and those who reported absent baseline symptom scores have
the longest median OS. Patients who reported severe baseline
drowsiness and shortness of breath had the shortest median
OS, while those who reported absent lack of appetite and best
general well-being at baseline had the longest median OS.

Multivariable Cox proportional hazards regression mod-
els were used to adjust for potential covariates (Table 3).
After adjusting for baseline characteristics and treatment reg-
imen, higher baseline TSDS was associated with worse OS
(HR = 1.50, 95% CI: 1.35, 1.66). Moreover, FOLFIRINOX
was associated with lower mortality (HR = 0.75, 95% CIL:
0.67, 0.83) and gemcitabine+nab-paclitaxel (HR = 1.24,
95% CI: 1.02, 1.51) was associated with higher mortality
when compared to gemcitabine. Similarly, baseline PHS
was associated with OS after adjustment (HR = 1.59, 95%
CI: 1.43, 1.77). While baseline PSS adjusting for baseline
characteristics was associated with OS (HR = 1.20, 95% CI:
1.08, 1.32), the effect of PSS (p = .79) was no longer ob-
served after adjusting for both baseline PHS and PSS. When
the ESAS score was modeled as an ordinal variable (mild,
moderate or severe), similar results were observed (Table 4
in Appendix S2).

In a sub-cohort of 367 patients, we performed a sen-
sitivity analysis by adjusting for baseline ECOG PS and
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metastasis in each of the models specified above (Table 5
in Appendix S2). After adjusting for ECOG PS and metas-
tasis, both TSDS (HR: 1.42, 95% CI: 1.09, 1.85) and base-
line PHS (HR: 1.57, 95% CI: 1.21, 2.10) continued to be
associated with OS but baseline PSS was no longer signif-
icant (P = .57). Baseline PSS was also no longer signifi-
cant (P = .53) when adjusting for PHS, PSS, ECOG PS, and
metastasis.

4 | DISCUSSION

In a population-based study of 2043 patients with APC, we
assessed the association between baseline patient-reported
outcomes (ESAS scores) and survival. We observed shorter
OS among APC patients who reported higher symptom bur-
den as measured by the total ESAS score, even after adjusting
for baseline characteristics and treatment regimen. The effect
of total ESAS score, containing both physical and psycho-
logical symptoms, can be mainly attributed to the composite
physical symptoms. Additionally, individual patient-reported
symptoms were also significantly associated with OS.
Furthermore, the association between patient-reported symp-
toms and OS remained significant even after adjusting for
ECOG PS and metastasis.

Given that there is paucity of literature examining differ-
ent thresholds for composite ESAS scores, we conducted sen-
sitivity analyses using different thresholds and “look-back”
window for baseline ESAS accrual. Our findings are consis-
tently robust with the different definitions. We also observed
that patients with previous pancreatic resection or adjuvant
gemcitabine treatments were more likely to have reported
lower symptom burdens prior to treatment. In particular,
these patients reported significantly lower pain scores (mean:
2.35 vs 3.34; P < .01) prior to treatment. We hypothesize that
patients who did not undergo pancreatic resection may have
been experiencing more pain from the celiac plexus based on
the location of the primary tumor.

While PS assessments have been shown to be prognostic
for APC patients, the role of patient-reported outcomes has
rarely been explored. In 462 patients with non-small cell lung
cancer (NSCLC), baseline ESAS assessment as a prognostic
tool for treatment choice and survival was studied and simi-
lar trends in median OS were observed23; however, the effect
of baseline ESAS on survival was no longer significant after
multivariable adjustment, which included PS.? It is notable
that the HR (HR = 1.50; 95% CI: 1.36-1.66) for higher total
ESAS score in our cohort of APC patients was comparable to
the HR (HR = 1.78; 95% CI: 1.45-2.18) for high total ESAS
score among NSCLC patients.23 In another single-center co-
hort study on patients with metastatic renal cell carcinoma,
the HR for OS was 1.27 (95% CI: 1.08-1.50) for every 10-unit
increase in total ESAS score.”*

We observed that the association between baseline psy-
chological symptoms and survival was no longer significant
after adjusting for baseline physical symptoms. In contrast,
existing literature has shown that psychological symptoms,
such as depression, impact mortality in various cancers.”>%’
Some researchers have suggested this effect might be ex-
plained by lower motivation in depressed patients to receive
treatment. This may potentially explain the discrepancy with
our results, as only treated patients were included in our study.

The results of this study should be interpreted in the con-
text of several limitations. First, some prognostic factors,
such as pathological characteristics, laboratory markers, and
molecular markers, are not readily available in the admin-
istrative databases; hence they were not adjusted for in the
multivariable models. The observed association between pa-
tient-reported symptoms and OS may be biased if there is an
association between the unobserved prognostic factors and
baseline patient-reported symptoms; however, the association
was not observed in the existing literature. Second, ECOG PS
was only available for a small cohort of the patients, which
limits the interpretation of the independent effects of ECOG
PS and ESAS symptoms on survival if the sub-cohort with
ECOG PS was not representative of the population. Given the
introduction of ECOG PS data collection was an administra-
tive change, there is no reason to suggest the effect would not
be consistent in the larger cohort. Our study is also limited by
the humanistic nature of ESAS collection, ESAS collection
is both opportunistic and voluntary, and certain patients are
more likely to complete an ESAS assessment. We observed
more men reporting with lower symptom burden at baseline;
however, gender was not independently associated with sur-
vival. (Table 6 in Appendix S2). In the 20% of patients with-
out baseline ESAS, we observed shorter follow-up time and
greater mortality, suggesting patients with poor prognosis
may be less likely to complete an ESAS assessment regard-
less of their symptom burden. If these patients with miss-
ing baseline ESAS were more likely to report low symptom
burden, this could potentially attenuate the observed associa-
tion. Lastly, ESAS questionnaires were unable to differentiate
whether the symptoms were disease-related or comorbid.

While our results showed robust association between base-
line ESAS severity and survival, it is important to acknowl-
edge that we did not establish causality in light of the above
limitations. In particular, symptom burden may be an under-
lying manifestation of unfavorable biology and addressing
the symptoms may not improve survival. A potential future
direction can explore whether palliative care for patients with
high symptom burden would change the survival outcome.
Nevertheless, in the absence of the ability to randomize pa-
tients by the severity of their symptoms, population-based
studies in the real-world provide the highest level of evi-
dence plausible. Nonetheless, the worsen survival outcomes
among patients with higher symptom burden, irrespective of
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FIGURE 2 Kaplan-Meier estimates
of overall survival (OS) by baseline
composite Edmonton Symptom Assessment
Scale (ESAS) scores. OS in 2043 advanced
pancreatic cancer patients who reported
baseline composite ESAS scores prior to
receiving first-line chemotherapy treatment.
A, Baseline composite total symptom
distress scores (TSDS), (B) Baseline
composite physical symptom scores (PHS),
and (C) Baseline composite psychological
symptom scores (PSS)
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1: High symptom burden 2: Low symptom burden
Median survival 95% CL
High symptom burden 414 3.68 4.80
Low symptom burden 7.59 7.13 8.12
1.0 + Censored
Logrank P <.0001
0.8 -
0.6
04—
0.2~
0.0 -~
1 | 59 273 112 51 29 21 17
2 | 1447 809 372 187 105 58 38
T T T T T T T
0 6 12 18 24 30 36

Time from treatment initiation (months)

Baseline physical symptoms score icore
1: High symptom burden 2: Low symptom burden

Median survival 95% CL

556 5.10 6.08
7.10 6.71 7.59

High symptom burden
Low symptom burden
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TABLE 2 Median survival and hazard ratio of baseline
composite ESAS scores

Median survival, mo (95% CI)

Crude hazard
ratio (95% CI)

High symptom
burden

Low symptom

burden

Total cohort (n = 2034)
TSDS 4.64 (3.95, 5.20)
PHS 4.14 (3.68, 4.80)
PSS 5.56 (5.10, 6.08)

Gemcitabine (n = 1103)
TSDS 3.66 (3.32,4.21)
PHS 3.37 (2.80,3.81) 6.94(6.35,7.53)
PSS 4.95 (3.95,5.56) 6.21(5.49,6.71)

Gemcitabine+nab-paclitaxel (n = 131)
TSDS 4.37(2.00,5.92) 6.18 (4.60, 7.30)
PHS 3.65(1.58,5.92) 6.18 (4.67,7.30)
PSS 4.70 (3.26,6.15)  6.15 (4.41,7.43)

FOLFIRINOX (n = 809)
TSDS 6.12(5.23, 7.04)
PHS 6.31 (5.26, 7.20)
PSS 6.97 (5.98, 7.96)

7.46 (7.07, 8.06)
7.60 (7.13, 8.12)
7.10 (6.71, 7.60)

1.54 (1.39, 1.70)*
1.64 (1.48, 1.81)*
1.23 (1.11, 1.36)*
6.81 (6.21,7.27) 1.57 (1.37, 1.78)*
1.71 (1.50, 1.95)*
1.20 (1.05, 1.37)*

1.30 (0.86, 1.95)
1.28 (0.85, 1.93)
1.36 (0.92, 2.02)

8.84 (8.19, 9.63)
8.81(8.19, 9.63)
8.52 (7.86, 9.50)

1.44 (1.21, 1.72)*
1.51(1.27, 1.81)*
1.25 (1.05, 1.48)*
Abbreviations: CI, confidence interval; TSDS, baseline total symptom distress

score; PHS, baseline physical symptom scores; PSS, baseline psychological
symptom scores.

*P < .05.

treatment regimen received, suggest reasonable evidence and
support for using patient-reported outcomes as a prognostic
tool.

Patient-reported outcome has also been suggested as a
valuable tool for identifying symptoms from the patients who

may be overlooked.”® As such, the collection of patient-re-
ported outcome prior to treatment can be a potential signal
for early palliative and/or supportive care intervention, espe-
cially for patients with higher symptom burden. While cli-
nicians may prescribe standard supportive and/or palliative
care, when and whether these clinical services are provided
may vary. In Ontario, where patients have complete coverage
for outpatient clinic-based and home-based access to palli-
ative care physician and nurses for symptom control, those
who are routinely screened for ESAS were more likely to have
palliative care initiated.? Furthermore, studies have shown
that patients receiving early initiation of palliative care have
better survival outcomes than delayed initiation.**** While
collecting patient-reported outcomes may be resource inten-
sive administratively, our results highlight the potential in-
sights and benefits patient-reported outcomes can provide for
clinicians and patients. In particular, routine assessment of
symptoms prior to treatment intiation may allow clinicians to
incorporate supportive and palliative care into the treatment
plan earlier on, which have been shown to deliver better clin-
ical outcomes for patients.SO'32

In conclusion, patients with APC who reported higher
baseline symptom burden, as represented by moderate or se-
vere ESAS scores, experienced reduced OS. The prognostic
effect of baseline total ESAS score lies primarily with the
physical symptoms. While our study demonstrates a possi-
ble clinical benefit for using ESAS as a prognostic tool, it
is important to explore the change in ESAS score over treat-
ment period and the health care utilization after treatment.
Future investigation is required to understand the relationship
between patient-reported outcomes and OS in oncology set-
ting and the impact of routine symptom screening on survival
outcomes.

TABLE 3 Multivariable Cox proportional hazard ratio estimates adjusting for baseline composite ESAS symptom burden

Model 1*

Model 2* Model 3* Model 4°

HR (95% CI)

TSDS
High vs low
PHS

1.50 (1.35, 1.66)*

High vs low —
PSS

High vs low —
Treatment

FOLFIRINOX vs gemcitabine

Gemcitabine-nab paclitaxel vs gemcitabine

0.75 (0.67, 0.83)*
1.24 (1.02, 1.51)*

HR (95% CI) HR (95% CI) HR (95% CI)

1.59 (1.43, 1.77)* — 1.58 (1.41, 1.78)*

— 1.20 (1.08, 1.32)* 1.02 (0.91, 1.14)

0.75 (0.67, 0.83)*
1.23 (1.01, 1.50)*

0.73 (0.66, 0.82)*
1.24 (1.01, 1.51)*

0.75 (0.67, 0.83)*
1.23 (1.01, 1.50)*

Abbreviations: CI, confidence interval; TSDS, baseline total symptom distress score; PHS, baseline physical symptom scores; PSS, baseline psychological symptom

scores.

*Model also adjusted for age at first-line treatment, gender, rurality, neighborhood income quintile, Charlson-Deyo score, previous adjuvant gemcitabine, previous

pancreatic resection, and previous radiation.
*P <.05.
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