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Background: Metastatic pancreatic cancer (mPaC) has a poor prognosis and available treatments provide only moderate improve-
ments in survival. Preserving or improving health-related quality of life (HRQoL) is therefore an important treatment outcome for
patients with mPaC. This systematic review identified HRQoL data in patients with mPaC before and after treatment, compared these
with data from the general population, and reported the effects of different mPaC treatments on HRQoL.

Methods: Searches were performed in Embase, PubMed, and the Cochrane Library from January 2008 to May 2021, and the articles
identified were screened for HRQoL data in patients with mPaC. Abstracts from relevant congresses were also manually searched.
Publications included were randomized controlled trials and observational studies written in English that reported HRQoL data for
adult patients with non-resectable mPaC who were on or off treatment.

Results: Thirty relevant publications were identified and HRQoL scores were collected. Overall, baseline mean scores from the
European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30),
5-dimension EuroQol questionnaire (EQ-5D), and Functional Assessment of Cancer Therapy-General (FACT-G) for newly diagnosed
and previously treated patients with mPaC were worse than those of the general population. Baseline scores were generally better for
previously treated patients than for newly diagnosed patients, indicating that mPaC treatments preserve or improve HRQoL. Identified
publications also reported changes in HRQoL following first- or subsequent-line chemotherapy. When reported, 10 studies found
improvements in overall HRQoL compared with baseline scores, four reported no changes in overall HRQoL after treatment, and six
found deteriorations in overall HRQoL.

Conclusion: Patients with mPaC had worse HRQoL than the general population. Available anti-cancer therapies can improve or
preserve HRQoL.
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Introduction

Pancreatic cancer is an aggressive malignancy associated with a poor prognosis, in part due to its late diagnosis. It
usually progresses to locally advanced or metastatic disease while still asymptomatic, and as a result, fewer than 20% of
patients have a resectable tumor at diagnosis.! Five-year overall survival (OS) for metastatic pancreatic cancer (mPaC) is
approximately 3% and median OS is often less than 1 year.”

Current treatment options for mPaC provide only moderate improvements in survival compared with palliative care and
are associated with significant toxicity. For patients with a good performance status (eg Eastern Cooperative Oncology
Group Performance Status [ECOG PS] of 0 or 1) and a favorable comorbidity profile who wish to receive aggressive
therapy, guidelines recommend the oxaliplatin-containing regimen FOLFIRINOX (leucovorin, fluorouracil, irinotecan, and
oxaliplatin) or nanoparticle albumin-bound (nab)-paclitaxel plus gemcitabine (GEM), known as nPG.'> The pivotal
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PRODIGE-4/ACCORD-11 trial showed that patients receiving FOLFIRINOX had a significant OS benefit compared with
those receiving GEM alone* while the MPACT trial showed that patients receiving nPG had significantly longer median OS
than those receiving GEM alone.” Treatment with FOLFIRINOX or nPG has an associated increase in toxicity compared
with GEM;*? therefore, for patients with a worse performance status (ECOG PS of 2) or comorbidities that prevent the use
of more aggressive regimens, the standard of care is GEM monotherapy, which may be combined with capecitabine or
erlotinib.'~

Improvements in OS in mPaC are currently limited, with recommended treatments providing an OS increase of 6—11
months. Thus, providing adequate symptom control and preserving or improving health-related quality of life (HRQoL)
are important therapeutic goals that benefit patients and their caregivers. mPaC is often associated with abdominal pain,
appetite loss, and weight loss, with the toxicities of chemotherapy adding to this burden. To understand the HRQoL of
patients with mPaC and how available treatments affect this, a systematic literature review of studies investigating
HRQoL in patients with mPaC was performed. The aims of this study were (a) to summarize the HRQoL of newly
diagnosed and previously treated patients with mPaC and compare this with data for the general population and (b) to
report the effects of treatment on the HRQoL of patients with mPaC.

Materials and Methods

A systematic literature review was conducted following the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.® Searches were performed in Embase, PubMed, and the Cochrane Library
including articles published from January 2008 to May 2021 and using search terms for mPaC and HRQoL (see
search strings in Supplementary Tables 1-6). Searches were restricted to publications in English. A first round of

searches was conducted on 17 April 2019, with update searches carried out on 14 May 2021. Results of the two sets
of searches were combined for analysis. Search results were screened for publications reporting HRQoL in patients
with mPaC on or off treatment. Manual searches were performed for abstracts presented at the following annual
conferences for 2016-2021: the American Society of Clinical Oncology Annual Meeting, the American Society of
Clinical Oncology Gastrointestinal Cancers Symposium, the European Society for Medical Oncology Annual
Congress, the European Society for Medical Oncology World Congress on Gastrointestinal Cancer, the
International Association of Pancreatology annual conference, the International Society for Pharmacoeconomics
and Outcomes Research Europe conference, the International Society for Pharmacoeconomics and Outcomes
Research US conference, and the International Conference on Hepatobiliary and Pancreatic Disorders.

Inclusion and exclusion criteria for studies to incorporate in this systematic review were developed ahead of
performing the searches and were based on population, intervention, comparators, outcomes, study design, study period,
publication type (ie primary or secondary publications and congress abstracts), and language (Table 1). Randomized
controlled trials and observational studies were included if they involved HRQoL data for patients aged over 18 years
with non-resectable mPaC. Studies were required to be published in English, and case reports, case series, systematic or
narrative reviews, and editorials were excluded.

Screening based on title and abstract was performed independently by two researchers with input from a senior researcher
in cases of disagreement. Following initial title and abstract screens, full publications were obtained and these were also
screened by two researchers with similar resolution of disagreement. Congress proceedings and bibliographies of included
articles were searched by a single researcher. Data from included publications were extracted by one researcher and were
reviewed by a second researcher. Reported mean values for the HRQoL instruments were used to compare findings of the
included publications. The risk of bias in individual studies was assessed using the Newcastle-Ottawa scale. The quality of
studies was scored based on three categories: selection of study groups, comparability of groups, and ascertainment of
outcomes of interest. Additional non-systematic ad hoc searches were performed in PubMed to obtain mean HRQoL

reference values for comparing the HRQoL of patients with mPaC with that of the general population.
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Table | Eligibility Criteria Used in the Systematic Screening Strategy to Identify Publications Relating to HRQoL

Criteria Inclusion Exclusion
Study ® Adults aged 2 18 years with confirmed diagnosis of metastatic pancreatic cancer receiving treatment |® Patients aged < |8 years
population ® Stage: metastatic, stage IVA (metastatic), stage IV (unclear) ® Stage |-Il pancreatic cancer
® Resectability: non-resectable or inoperable ® Locally advanced cancer
Intervention |® Any or none ® None
Comparators [® Any or none ® None
Outcomes ® General terms (eg quality of life, QoL, health-related quality of life, HRQoL, HRQL, global health
status, physical functioning, patient reported outcomes)
HRQolL core measure tools: EORTC QLQ-C30, QLQ-PAN26, FACT-G
Generic HRQol instruments: SF-36, SF-12, SIP, NHP
Preference-based health profile instruments: EQ-5D, TTO, SF-6D, HUI2, HUI3, AQoL
Health state utilities and utility values
Study design Randomized controlled trials ® Preclinical studies

Observational (retrospective, prospective, cross-sectional)

Study period 2008 onwards Before 2008
Publication Primary publications Case reports
type Secondary publications/subgroup analyses Case series

Congress abstracts Systematic reviews
Narrative reviews

Letter, editorial, etc.

Language ® English Any other language

Abbreviations: AQoL, assessment of quality of life; EORTC, European Organization for the Research and Treatment of Cancer; QLQ-C30, Quality of Life Questionnaire-
Core 30; EQ-5D, 5-dimension EuroQoL questionnaire; FACT-G, Functional Assessment of Cancer Therapy-General; HRQoL, health-related quality of life; HRQL, health-
related quality of life; HUI2, health utilities index mark 2; HUI3, health utilities index mark 3; NHP, Nottingham Health Profile; QLQ-PAN26, EORTC Quality of Life
Questionnaire-Pancreatic Cancer module 26; Qol, quality of life; SF-12, 12-item Short-Form Health Survey; SF-36, 36-item Short-Form Health Survey; SF-6D, 6-dimension
Short-Form Health Survey; SIP, Sickness Impact Profile; TTO, time trade-off.

HRQoL Instrument Definitions

EORTC QLQ-C30 and QLQ-PAN26

The QLQ-C30 evaluates five functional scales (physical, role, emotional, cognitive, and social), nine symptom scales
(fatigue, nausea/vomiting, pain, dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial difficulties) and
a GHS scale, each scored on a scale from 0 to 100, with higher GHS and functional scores indicating better HRQoL and
higher symptom scores indicating greater symptom burden.” The QLQ-PAN26 is an appendix module of the QLQ-C30
that includes 26 pancreatic cancer-specific items covering the domains of symptoms, adverse events, and emotional

issues.® For all items except satisfaction with healthcare, a higher score reflects worse HRQoL.

FACT-G and FACT-Hep

The FACT-G is a 27-item self-report instrument that assesses four domains of HRQoL — physical (seven items), social
(seven items), emotional (six items), and functional (seven items). Each item is scored on a 5-point scale ranging from 0 (not
at all) to 4 (very much). The final score is the sum of these domain scores, with a possible total score greater than 100.” The
specific tool for assessing hepatobiliary and pancreatic diseases, FACT-Hep, is the sum of the FACT-G score plus an
additional disease-specific module (18 items)."”

EQ-5D-5L

The EQ-5D-5L is composed of five dimensions — mobility, self-care, usual activities, pain/discomfort, and anxiety/
depression.'' Each dimension is measured in five levels: no problems, slight problems, moderate problems, severe
problems, and extreme problems. Patients are asked to self-assess and select the most accurate statement describing their

condition for each scale. The scale ranges from 0 to 1, with higher scores indicating better HRQoL.
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BRE 43 QOL

The BRE 43 QOL is similar to the QLQ-C30 and asks questions regarding basic performance status, associated health
issues, pain level, mental status, and treatment effect on family and social life. There are 45 questions assessing different
aspects of HRQoL, with scores ranging from 1 (not at all) to 4 (very much), and two questions evaluating overall
HRQoL, with scores ranging from 1 (very poor) to 7 (excellent).

KPS and ZPS

The KPS is a physician-rated scale that classifies patients according to their functional impairment, ranging from 0 (dead)
to 100 (well-functioning).'? The ZPS also describes patients’ level of functioning according to their ability to care for
themselves; this scale ranges from 0 (perfect health) to 5 (dead).

Results
Identified Studies and HRQoL Instruments

A total of 30 articles assessing the HRQoL of patients with mPaC met the inclusion criteria (Figure 1).*'**' These
publications reported results from 27 different studies published between 2008 and 2021 (summarized in Table 2).

c Citations identified, N =13 990
'% Embase Pubmed Cochrane
e N=11548 N = 1924 N =518
5 (Searches were performed on
= 17 April 2019 and 14 May 2021)
Duplicates, N = 1646
) 4
Citations screened based on title/abstract
N =12 344
2 Citations excluded, N = 12 082
8 Duplicate, N = 356
(})‘3 Study population, N = 2902
Outcome, N = 2975
Study design, N = 378
Publication, N = 5382
Cthers, N = 89
v
Full-texts assessed for eligibility
N =262
=
5 »1 Full text articles excluded, n = 233
(@)}
m Duplicate, N = 10
Hand searches Study population, N = 108
Congress abstract, N = 1 Outcome, N= 80
Study design, N =17
Publication, N = 16
Others, N=2
2 A4
°
% Citations included in systematic review
- N =30

Figure | Preferred reporting items for systematic reviews and meta-analysis for the systematic review.
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Table 2 Overview of Studies Evaluating the HRQoL of Patients with mPaC

NCTO02391662)

months after the last

dose of treatment

Author, Year Country N Study Design Setting Treatment HRQoL Frequency of NOS Data Reported Key Finding
Tool(s) Assessment Score®
Clinical trials
Anota et al, France 98 RCT First line ® FOLFIRI + GEM (n = 49) QLQ-C30 At baseline and 7 ® Baseline newly diagnosed Patients treated with FLOFIRI + GEM
2015" ® GEM (n = 49) every 2 months until ® Effects of treatment resulted in better HRQoL with longer
Trouilloud et al, disease progression deterioration free survival than those
2014 treated with GEM alone.
Bonnetain et al, France 202 | RCT First line ® 5.FU/cisplatin then GEM | QLQ-C30 At baseline and 5 ® Baseline newly diagnosed Chemotherapy strategy did not
2010"° (n = 100) every 8 weeks until ® Effects of treatment influence the deterioration of QoL.
® GEM then 5-FU/cisplatin death
(n=102)
Cella et al, 2013'7 | USA 125 | RCT First line ® GEM + AMG 655 or | FACT-Hep At baseline and 5 ® Baseline newly diagnosed Patient reported outcome scores
(NCT00630552) AMG 479 on day | of each significantly declined for patients with
® GEM + placebo treatment cycle progressive disease versus patients with
before receiving stable disease. FACT-Hep was shown to
medication be a reliable tool for measuring
HRQolL.
Charton et al, France 114 RCT (AFUGEM Firstline ® nPG (n =39) QLQ-C30 At baseline and at 7 ® Effects of treatment Patients treated with nab-paclitaxel +
2019'8 GERCOR, ® nab-paclitaxel+ sLV5FU2 each chemotherapy sLV5FU2 presented longer
NCTO01964534) (n=175) cycle until end of deterioration free survival than those
treatment treated with nPG.
Chung et al, Korea 20 Single arm Previously ® Cytokine-induced QLQ-C30, At baseline and at 5 ® Baseline previously treated In GEM-refractory patients, adoptive
2014"° (NCT00965718) | treated with killer cells QLQ-PAN26 last visit ® Effects of treatment immunotherapy using cytokine-induced
GEM-based killer cells resulted in PFS and OS data
chemotherapy that is comparable to conventional
chemotherapy. Patient Qol, including
pancreatic pain and health satisfaction,
was shown to improve.
Conroy et al, France 342 | RCT (PRODIGE | First line ® FOLFIRINOX (n = 171) QLQ-C30 At baseline and 7 ® Baseline newly diagnosed FOLFIRINOX was associated with both
2011* 4/ACCORD I 1, ® GEM (n=171) every 2 weeks ® Effects of treatment a survival advantage and increased
Gourgou- NCTO00112658) toxicity compared with GEM.
Bourgade et al, FOLFIRNOX significantly reduced QoL
2013 impairment compared with GEM.
Corrie et al, UK 146 | RCT (SIEGE, First line ® nab-paclitaxel + GEM | QLQ-C30, At baseline and at 7 Baseline newly diagnosed Sequential delivery of nab-paclitaxel
2020%° NCT03529175) sequentially (n = 71) QLQ-PAN26 each visit until 12 Effects of treatment +GEM improved PFS and ORR but did
® nab-paclitaxel + GEM months not significantly improve OS. Sequential
concomitantly (n = 75) treatment was not detrimental to QolL.
Feliu et al, 202122 Spain 80 Single arm First line ® nPG QLQ-C30 At baseline and 5 ® Effects of treatment Combination nPG improved clinical
(BIBABRAX, every 4 weeks until 2 response and survival in an elderly

population. A QoL benefit was not

confirmed.
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Table 2 (Continued).

Author, Year Country N Study Design Setting Treatment HRQoL Frequency of NOS Data Reported Key Finding
Tool(s) Assessment Score®
Golan etal, 20192 | International | 154 | RCT (POLO, Maintenance ® Olaparib (n = 92) QLQ-C30 At baseline, every 4 7 ® Baseline previously treated | Patients treated with maintenance
Hammel et al, NCT02184195) therapy after ® Placebo (n = 62) weeks until disease ® Effects of treatment olaparib had longer PFS compared with
2019% first-line progression, at study placebo. No significant HRQoL
platinum-based treatment differences were reported.
chemotherapy discontinuation and
30 days after study
treatment
discontinuation
Haas et al, 2018% Germany 145 | Prospective First line ® GEM + erlotinib (n = 90) QLQ-C30 At baseline and 7 ® Baseline newly diagnosed GEM + erlotinib treatment was
(NCTO0172948) ® GEM + erlotinib then every 4 weeks ® Effects of treatment effective in fit, rash positive patients
FOLFIRINOX (n = 27) achieving a |-year survival rate
comparable to reports for
FOLFIRINOX. QoL was lower in rash
negative patients but FOLFIRINOX
improved pain control.
Hubner et al, International | 236 | RCT(NAPOLI-I, | Previously ® nal-RI+5-FULV (n=117) | QLQ-C30 At baseline, every 6 6 ® Effects of treatment HRQoL was maintained with nal-IRI +
201977 NCT01494506) treated with ® S5.FULV (n=119) weeks and at 30 days SFU/LV.
GEM-based after study
chemotherapy treatment
discontinuation
Ibraimi et al, Kosovo 34 RCT First line ® GEM (n = 17, ECOG FACT-Hep At baseline and after | 8 Baseline newly diagnosed FOLFIRINOX significantly improved
2017% PS> 1) 12 weeks of Effects of treatment Qol, physical functioning and survival
® FOLFIRINOX (n = 17, treatment time compared with GEM.
ECOG Ps 0-1)
Melnik et al, us 40 Single arm First line ® GEM + etoposide BRE 43 QOL At baseline and at 7 ® Effects of treatment GEM + etoposide was well tolerated
2010% end of treatment and exhibited a response rate similar to
other studies. QoL improved or
remained stable in the evaluable
patients.
Ueno et al, 2020°° | Japan 79 RCT Previously ® nal-IRI + 5-FU/LV (n = 40) QLQ-C30 At baseline and 8 ® Baseline previously treated | nal-IRI + 5-FU/LV significantly increased
(NCT02697058) | treated with ® S5-FUILV (n =39) every month ® Effects of treatment median OS, median investigator-
GEM-based assessed PFS and ORR compared with
chemotherapy 5-FU/LV. QoL was not compromised.
The regime resulted in increased
quality-adjusted time without
symptoms of disease progression or
grade 2 3 toxicity.
Observational
studies
Al-Batran et al, Germany 600 | Prospective First line ® nPG QLQ-C30 At baseline and 7 ® Baseline previously treated | Median PFS was 5.9 months and median
2021'3 (QoliXane, every 4 weeks ® FEffects of treatment OS was 8.9 months. Patients were

NCT02691052)

found to have poor baseline QoL and
further deterioration within 4.7

months.
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Braun et al, 2013'¢

Crippa et al,
2008?'

Laquente et al,
20207

Li et al, 2020°°

Liu et al, 2020°'

Marinova et al,
202132

Nie et al, 2020**

USA

USA

Spain

China

China

Germany

and Bulgaria

China

186

92

16

65

64

80

41

Prospective

Prospective

Prospective

Retrospective

Retrospective

Prospective

Prospective

(NCT03726021)

Follow-up

First line

First line

No previous
treatment
received with
GEM or DMBG
No
chemotherapy
received in the
prior 3 months
Chemotherapy
was
administered
previously or
concomitantly
to HIFU

First line

Combination of surgery,
radiation and chemother-
apy (regimens not
specified)

Combination of surgery,
radiation, and che-
motherapy (including
GEM, 5-fluorouracil and

new clinical trial agents)

nPG (n = 73)

GEM (n = 21)
FOLFIRINOX or
mFOLFIRINOX (n = 14)
other combinations
(n=5)

GEM + DMBG (n = 32)
GEM (n = 33)

GEM + S-1 (n = 32)
S (n=132)

HIFU

Irinotecan + oxaliplatin +
S-1

QLQ-C30

FACT-G,
FACT-Hep

QLQ-C30,
EQ-5D

KPS, ZPS

QLQ-C30

QLQ-C30

KPS

At baseline and

every 3 months

At baseline and at 3
and 6 months after

diagnosis

At baseline and at
each visit during

treatment

Before and after

treatment

Before and after

treatment

At baseline and 1, 3
and 6 months after

treatment

At baseline and at

each follow-up

Baseline previously treated
and newly diagnosed

Effects of treatment

Baseline previously treated

Effects of treatment

Baseline previously treated

Effects of treatment

Effects of treatment

Effects of treatment

Baseline previously treated

Effects of treatment

Effects of treatment

Patient global health at baseline and
improvements in cognitive function
were significantly predictive of survival
after 3 months of treatment.

Surgical resection of localized disease
favorably impacted QolL.
Chemotherapy/chemoradiation did not
modify QoL. QoL decreased in patients
with metastatic disease at follow up.
QLQ-C30 global health status score
significantly improved throughout
treatment. Greater improvement was
observed in patients with lower
performance status and HRQolL at
baseline. Significant associations were
not observed for the EQ-5D score.
GEM+DMBG resulted in elevated DCR,
prolonged survival time and improved

Qol.

Treatment of senile patients with GEM
+ S-1 extended survival time and
improved QoL compared with S-1
treatment alone.

HFU treatment improves QoL by
increasing global health and has a low

rate of side effects.

Irinotecan + oxaliplatin + S-1 was found
to be a safe and effective treatment
with tolerable toxicities. Apparently
improved, improved, stable and
reduced Qol rates were reported as
7.3%, 24.4%, 31.7% and 36.6%

respectively.
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Table 2 (Continued).

Author, Year Country N Study Design Setting Treatment HRQoL Frequency of NOS Data Reported Key Finding
Tool(s) Assessment Score®
Picozzi et al, USA 72 Cross-sectional First line ® No treatment (n = 29) QLQ-C30, At baseline 7 ® Baseline newly diagnosed Patients treated with nPG had lower
2017 nPG (n = 26) QLQ-PAN26, ® Effects of treatment mean pain scores as measured by QLQ-
® Treatment other than | EQ-5D C30 and lower mean pancreatic pain
nab-paclitaxel-containing scores as measured by QLQ-PAN26.
regimen (n = 17) No significant difference was observed
in QoL as measured by the EQ-5D.
Pihlak et al, 2020% | Not 71 Prospective First line ® Chemotherapy regimen | QLQ-C30 At baseline and NA Baseline newly diagnosed Treatment aims differ between patients
specified not specified before and after first Effects of treatment and physicians. Patients who prioritized
on-treatment CT OS had higher symptom burden. Half of
scan the patients analyzed were willing to
suffer many SEs as a trade-off for extra
survival time.
Ramage et al, UK 48 Prospective Previously ®  Everolimus QLQ-C30, At baseline and at 5 ® Baseline previously treated | PanNEN patients treated with
2019% (OBLIQUE) treated EQ-5D each visit during the ® [ffects of treatment Everolimus maintained their HRQoL.
first 6 months of The QLQ-C30 global health score was
treatment not significantly different from baseline
after 6 months of treatment.
A significant change was observed for
the QLQ-C30 physical functioning
score at 3 months. No significant
differences were observed in QoL as
measured by the EQ-5D.
Zandee et al, Netherlands | 34 Retrospective Previously ® 77| .DOTATATE QLQ-C30 At baseline and at 6 Baseline previously treated | Lu-DOTATATE therapy resulted in
2019% treated each visit during Effects of treatment a radiological, symptomatic, and
treatment biochemical response in a high
percentage of patients with pNETs.
QoL as measured by QLQ-C30
improved throughout treatment.
Zhu et al, 2018 China 164 | Prospective First line nPG + SBRT (n = 75) EQ-5D-5L At baseline and at 8 Baseline newly diagnosed Results suggested that patients treated
GEM + S-1 + SBRT end of treatment Effects of treatment with GEM + S-1 + SBRT may have
(n=89) a greater QoL compared with patients
receiving nPG + SBRT.

Notes: “The NOS awards a maximum of 9 points indicating the quality and risk of bias of a study: 0-3 represents a very high risk of bias, 4-6 represents a high risk of bias and 7-9 represents a low risk of bias.

|e 39 0oL

$1:7T0T YoJeasay pue juswadeuel Jadued)

Abbreviations: AMG 479, ganitumab; AMG 655, conatumumab; BRE 43 QOL, quality of life form BRE 43; CT, computerized tomography; DMBG, dimethyl-biguanide hydrochloride; ECOG PS, Eastern Cooperative Oncology Group
Performance Status; EQ-5D, 5-dimension EuroQoL questionnaire; EQ-5D-5L, 5-dimension, 5-level EuroQol questionnaire; 5-FU,5-fluorouracil; 5-FU/LV, 5-fluorouracil and leucovorin; FACT-G, Functional Assessment of Cancer Therapy-
General; FACT-Hep, Functional Assessment of Cancer Therapy-Hepatobiliary; FOLFIRI, leucovorin, fluorouracil, and irinotecan; FOLFIRINOX, leucovorin, fluorouracil, irinotecan, and oxaliplatin; GEM, gemcitabine; HIFU, high-intensity
focused ultrasound; HRQoL, health-related quality of life; KPS, Karnofsky Performance Status scale; '”’Lu-DOTATATE, [Lutetium-177-DOTA® Tyr*]octreotate; mFOLFIRINOX, modified leucovorin, fluorouracil, irinotecan, and
oxaliplatin; mPaC, metastatic pancreatic cancer; NA, not applicable; nab, nanoparticle albumin-bound; nal-IRI, liposomal irinotecan; NOS, Newcastle-Ottawa scale; nPG, nanoparticle albumin-bound paclitaxel plus gemcitabine; QLQ-
C30, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; QLQ-PAN26, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire-Pancreatic
Cancer module 26; RCT, randomized controlled trial; S-1, dihydropyrimidine dehydrogenase inhibitory fluoropyrimidine; SBRT, stereotactic body radiation therapy; sLV5FU2, simplified leucovorin and fluorouracil; ZPS, Zubrod-ECOG-
WHO Performance Status scale; ORR, objective response rate; DCR, disease control rate; SE, side effects; PanNEN, pancreatic neuroendocrine neoplasms; pNETs pancreatic neuroendocrine tumors.
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Twenty-nine of the 30 references were full-text publications, and one was a conference abstract. There were 10

4,15,17,18,20,23,27,28,38,39 192233 516 prospective study,® nine prospec-

30,31,40

randomized controlled trials,
13,16,21,29,32,34,36,37.41

three single-arm trials,
tive observational studies, three retrospective observational studies, and one cross-sectional
study.®® The studies included data from newly diagnosed and/or previously treated patients with mPaC. As assessed using
the Newcastle-Ottawa scale, from the 27 identified studies, 17 (63.0%) had a low risk of bias (7-9 points), nine (33.3%)
had a high risk of bias (4—6 points), and none had a very high risk of bias (0-3 points) (Table 2). The conference abstract
did not present sufficient information for determining the risk of bias using the Newcastle—Ottawa scale.

HRQoL was assessed using the European Organization for the Research and Treatment of Cancer (EORTC) Quality of
Life Questionnaire-Core 30 (QLQ-C30) in 20 studies, the EORTC Quality of Life Questionnaire-Pancreatic Cancer module
26 (QLQ-PAN26) in three studies, the Functional Assessment of Cancer Therapy-General (FACT-G) in one study, the
Functional Assessment of Cancer Therapy-Hepatobiliary (FACT-Hep) in three studies, the 5-dimension EuroQoL ques-
tionnaire (EQ-5D) or the 5-dimension, 5-level EuroQoL questionnaire (EQ-5D-5L) in four studies, the quality of life form
BRE 43 (BRE 43 QOL) in one study, the Karnofsky Performance Status scale (KPS) in two studies, and the Zubrod-ECOG-
WHO Performance Status scale (ZPS) in one study (see Methods for comprehensive definitions” '?). Baseline HRQoL
scores were reported for newly diagnosed patients in 10 studies and for previously treated patients in eight studies, and one
study recorded baseline HRQoL scores for both newly diagnosed and previously treated patients. In total, 26 studies
investigated the effects of treatment on HRQoL.

For the general population, a total of 19 publications reporting HRQoL data from various geographical regions were
identified from non-systematic searches. HRQoL was assessed using QLQ-C30 in 10 publications (15 European countries,
Canada, the USA, Australia, and Colombia),“zf51 FACT-G in three publications (Sweden and the USA),SZ*54 and the
5-dimension, 3-level EuroQoL questionnaire and EQ-5D-5L in six publications (Canada, the USA, Australia, Brazil,
Hong Kong, and Vietnam).>> ® Supplementary Table 7 summarizes publications reporting HRQoL data for the general

population.

Baseline HRQoL Scores of Patients with mPaC and the General Population

QLQ-C30

Based on the results of 15 studies that measured mean baseline QLQ-C30 global health status (GHS) for patients with mPaC,
14-1620242535.36

those reported for the general population (range, 66.1-77.1).**>" Among studies assessing QLQ-C30 GHS for previously
13,16,19,26,29,32,37,39

individuals with newly diagnosed disease had lower mean QLQ-C30 GHS scores (range, 41.7-63.2)
treated patients, some found mean scores that were lower than those of the general population (43.8-58.3 vs
66.1-77.1) and some that were similar to those of the general population (70.4-75.0 vs 66.1-77.1, Figure 2). Mean baseline
scores for all functional scales (physical, emotional, role, social, and cognitive function) of newly diagnosed patients, when

14-16,20,24,25,35,36 42-51
reported,

were also generally lower than those of the general population (Figure 2). Scales showing the
greatest decrease in function compared with the general population were emotional (41.7-74.4 vs 73.9-87.6), role (59.2—66.4
vs 80.8-92.3), and social (63.2-73.4 vs 84.8-92.7). Scores for the other two functional scales, physical (71.5-86.7 vs 81.7—
92.2) and cognitive (66.7-83.3 vs 83.5-91.2), also showed impairment compared with the general population. For previously
treated patients, scales with scores showing an overall poorer HRQoL compared with the general population across the
different studies were social (56.3—77.3 vs 84.8-92.7) and role (53.2-76.0 vs 80.8-92.3) function, except for in one study, by

Ueno et al*’

(Figure 2). Among studies providing QLQ-C30 GHS scores for functional scales for previously treated patients,
some found lower scores and others similar scores compared with the general population. In some studies, mean scores were
reported that were higher than those of the general population for emotional (56.5-91.7 vs 73.9-87.6), social (56.3—100.0 vs
84.8-92.7), and cognitive (69.4—100.0 vs 83.5-91.2) function scales.

A generally greater symptom burden was reported in patients with mPaC than in the general population** ' for both

newly diagnosed and previously treated patients'?'6:19-20-24-26,32.35-37.39.40

(Figure 3). The most severe baseline symp-
tom scores (ie higher mean scores) reported for newly diagnosed and previously treated patients compared with the
general population were for pain (newly diagnosed patients, 33.3—66.7; previously treated patients, 14.9-46.7; general
population, 13.6-27.6), fatigue (newly diagnosed patients, 33.3—55.6; previously treated patients, 27.3-51.4; general

population, 14.0-31.9), appetite loss (newly diagnosed patients, 34.1-51.7; previously treated patients, 12.1-44.6;
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Figure 2 Baseline EORTC QLQ-C30 GHS/functional scores for the general population and newly diagnosed and previously treated patients with mPaC. Mean EORTC
QLQ-C30 scores are shown for global health status (A), physical function (B), emotional function (C), role function (D), social function (E), and cognitive function (F).
Higher scores indicate better health status and functioning. Gray bars represent reference values for the general population, blue bars represent data for newly diagnosed
patients and orange bars represent data for previously treated patients. Error bars represent standard deviations. Treatment regimens: *5-FU/cisplatin followed by GEM;
°GEM followed by 5-FU/cisplatin; SFOLFIRINOX; “GEM; °FOLFIRI plus GEM; ‘GEM plus erlotinib; EGEM plus erlotinib followed by FOLFIRINOX; "nab-paclitaxel plus GEM
administered concomitantly; ‘nab-paclitaxel plus GEM administered sequentially; ‘maintenance olaparib; “placebo; 'nal-IRI plus 5-FU/LV; ™5-FU/LV.

Abbreviations: EORTC QLQ-C30, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; 5-FU, 5-fluorouracil; 5-FU/LV,
5-fluorouracil and leucovorin; FOLFIRI, leucovorin, fluorouracil, and irinotecan; FOLFIRINOX, leucovorin, fluorouracil, irinotecan, and oxaliplatin; GEM, gemcitabine; GHS,
global health status; mPaC, metastatic pancreatic cancer; nab, nanoparticle albumin-bound; nal-IRI, liposomal irinotecan.

general population, 4.4—10.1), and insomnia (newly diagnosed patients, 35.7—47.1; previously treated patients, 14.6—43.6;
general population, 12.6-28.3). Constipation (newly diagnosed patients, 23.9-38.7; previously treated patients,
10.9-27.8; general population, 5.2—15.3), financial difficulties (newly diagnosed patients, 9.4-31.3; previously treated
patients, 17.0-31.6; general population, 5.1-11.3), diarrhea (newly diagnosed patients, 12.1-29.4; previously treated
patients, 8.3-36.7; general population, 4.9—10.4), dyspnea (newly diagnosed patients, 14.9-22.4; previously treated
patients, 9.8-33.7; general population, 6.0-19.7), and nausea/vomiting (newly diagnosed patients, 14.3—17.0; previously
treated patients, 7.3—17.2; general population, 2.0—6.2) were worse for newly diagnosed and previously treated patients
than for the general population. Although the symptom burden was generally greater for previously treated patients than
for the general population, it was generally less severe in this group than in newly diagnosed patients, with the exception
of financial difficulties (Figure 3).
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Figure 3 Baseline EORTC QLQ-C30 symptom scores for the general population and newly diagnosed and previously treated patients with mPaC. Mean EORTC QLQ-C30
scores are shown for pain (A), fatigue (B), nausea/vomiting (C), diarrhea (D), dyspnea (E), insomnia (F), loss of appetite (G), constipation (H), and financial difficulties (I).
Higher scores indicate a greater symptom burden. Gray bars represent reference values for the general population, blue bars represent data for newly diagnosed patients
and Orange bars represent data for previously treated patients. Error bars represent standard deviations. Treatment regimens: *5-FU/cisplatin followed by GEM; "GEM
followed by 5-FUrcisplatin; FOLFIRINOX; 9GEM; °FOLFIRI plus GEM; ‘GEM plus erlotinib; §GEM plus erlotinib followed by FOLFIRINOX; "nab-paclitaxel plus GEM
administered concomitantly; ‘nab-paclitaxel plus GEM administered sequentially; ‘maintenance olaparib; “placebo; 'nal-IRI plus 5-FU/LV; ™5-FU/LV.

Abbreviations: EORTC QLQ-C30, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; 5-FU, 5-fluorouracil; 5-FU/LV,
5-fluorouracil and leucovorin; FOLFIRI, leucovorin, fluorouracil, and irinotecan; FOLFIRINOX, leucovorin, fluorouracil, irinotecan, and oxaliplatin; GEM, gemcitabine; mPaC,
metastatic pancreatic cancer; nab, nanoparticle albumin-bound; nal-IRI, liposomal irinotecan.
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FACT-G

In the two studies examining FACT-G scores, patients with mPaC had worse overall HRQoL than the general population
(39.0-82.6 vs 77.7-86.0). Contrasting results were found when comparing reported mean scores for the individual FACT-G scales
(physical, social, functional, and emotional well-being) of newly diagnosed patients with mPaC'”® with those of the general
population®*>* (Figure 4). Ibraimi et al*® (N = 34) reported consistently lower scores than those of the general population for all
four scales, while Cella et al'” reported different scores according to ECOG PS. Patients with a PS of 0 (n = 40) had a lower mean
emotional well-being score than the general population (16.7 vs 17.0-19.9), and those with a PS of 1 (n = 65) had lower mean
scores for physical (18.9 vs 22.7-24.0), emotional (15.6 vs 17.0-19.9) and functional (14.7 vs 18.5-22.0) well-being scales,
indicating worse HRQoL in these domains than in the general population. Interestingly, regardless of PS, patients with mPaC had
higher mean social well-being scores than the general population (23.5-24.1 vs 17.5-21.0) in this study.

EQ-5D
From the three articles that reported baseline health state utility scores using EQ-5D or ED-5D-5L for patients with mPaC,*>~"#!
both newly diagnosed and previously treated patients had lower mean health utility scores (0.46-0.75 and 0.72, respectively) than
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Figure 4 Baseline FACT-G scores for the general population and newly diagnosed patients with mPaC. Mean FACT-G scores are shown for physical well-being (A), social
and family well-being (B), emotional well-being (C), and functional well-being (D). Higher scores indicate better health-related quality of life. Gray bars represent reference
values for the general population and blue bars represent data for newly diagnosed patients. Error bars represent standard deviations. *Patient group: ECOG PS = 0; ®patient
group: ECOG PS = I; “treatment regimen: GEM; “treatment regimen: FOLFIRINOX.

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group Performance Status; FACT-G, Functional Assessment of Cancer Therapy-General; FOLFIRINOX,
leucovorin, fluorouracil, irinotecan, and oxaliplatin; GEM, gemcitabine; mPaC, metastatic pancreatic cancer.
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Figure 5 Baseline EQ-5D scores for the general population and newly diagnosed and previously treated patients with mPaC. Higher scores indicate better health-related
quality of life. Gray bars represent reference values for the general population, blue bars represent data for newly diagnosed patients and orange bars represent data for

previously treated patients. Error bars represent standard deviations. *Assessment face-to-face; “assessment online; “treatment regimen: nPG plus SBRT; “treatment regimen:
GEM plus S-1 plus SBRT.

Abbreviations: EQ-5D, 5-dimension EuroQolL questionnaire; GEM, gemcitabine; mPaC, metastatic pancreatic cancer; nPG, nanoparticle albumin-bound paclitaxel plus
gemcitabine; S-1, dihydropyrimidine dehydrogenase inhibitory fluoropyrimidine; SBRT, stereotactic body radiation therapy.

the general population (0.80-0.92)°>° (Figure 5). Picozzi et al*> (n = 28) and Ramage et al’’ (n = 44) reported higher mean
health state utility scores than Zhu et al,*' however, the latter investigators measured this score in a larger group of patients

(N = 164).

Response to Therapy

Studies finding changes in HRQoL in response to chemotherapy in patients with mPaC mainly investigated treatments
with oxaliplatin-containing regimens,*****2* fluorouracil-based regimens,'*'>"383% npG 131820223541 anq other
GEM-based regimens.”>*%*'3 Other studies evaluated the effect on HRQoL of high-intensity focused ultrasound
(HIFU),*? [Lutetium-177-DOTA% Tyr*]octreotate (‘”’Lu-DOTATATE),** everolimus,?’ cytokine-induced killer (CIK)
cells,'” and maintenance therapy with olaparib.?*-*® Details are provided in Supplementary Table 8.

Oxaliplatin-Containing Regimens
Three studies evaluated HRQoL in patients with mPaC receiving oxaliplatin-containing regimens. Two of these
compared FOLFIRINOX with GEM monotherapy: the French PRODIGE 4/ACCORD 11 trial (N = 342)*** and a smaller
study conducted in Kosovo (N = 34).%® There were no statistically significant differences in HRQoL between the two
groups at baseline in either study, as assessed using QLQ-C30 and FACT-Hep, respectively. In the PRODIGE 4/
ACCORD 11 study, improvements in GHS were observed between baseline and 6 months in the FOLFIRINOX group
(» < 0.001), while GHS in the GEM monotherapy group remained stable. Both treatment groups showed improvements
in emotional function (p < 0.001) and deterioration in symptom scores for pain, insomnia, anorexia, and constipation (all
p <0.02).** In the Kosovo study, improvements in HRQoL were significantly greater in the FOLFIRINOX group than in
the GEM group for all FACT scales after 12 weeks of treatment (all p < 0.028).

A further study evaluated the effect of irinotecan combined with oxaliplatin and the novel dihydropyrimidine
dehydrogenase inhibitory fluoropyrimidine S-1 as first-line treatment in a group of Chinese patients (N = 41).** Using
the KPS, this study found that the HRQoL of 63.4% of patients “apparently improved”, “improved”, or “remained stable”
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(7.3%, 24.4%, and 31.7% of patients, respectively) at each follow-up visit (median follow-up, 13 months) compared with
baseline, while HRQoL in the remaining patients deteriorated.

Fluorouracil-Based Regimens

Four studies assessed the effects of fluorouracil-based regimens on HRQoL: a French Phase 2 study comparing the
efficacy of leucovorin, fluorouracil, and irinotecan (FOLFIRI) followed by fixed-dose-rate GEM, with fixed-dose-rate
GEM alone as first-line treatment of mPaC,'**® a French Phase 3 study comparing treatment with 5-fluorouracil(5-FU)/
cisplatin followed by GEM with the reverse sequence as first-line treatment of mPaC,' and two studies comparing
therapy with liposomal irinotecan plus 5-FU and leucovorin (5-FU/LV) versus 5-FU/LV alone in patients previously
treated with a GEM-based regimen.?’*’

In the French phase 2 study, 49 patients received FOLFIRI every 14 days for 2 months followed by fixed-dose-
rate GEM on days 1, 8, 15, 29, 36, and 43; this sequence (FOLFIRI followed by GEM) continued until disease
progression or limiting toxicity occurred. In the second arm of the study, 49 patients received fixed-dose-rate GEM
alone on days 1, 8, 15, 29, 36, and 43 until disease progression or unacceptable toxicity occurred. The median follow-
up of this study was 32.5 months. Patients in the FOLFIRI plus GEM group had a longer time until definitive HRQoL
deterioration than those in the GEM alone group for QLQ-C30 physical function (HR, 0.47), nausea/vomiting (HR,
0.47), pain (HR, 0.47), dyspnea (HR, 0.41), insomnia (HR, 0.24), and appetite loss (HR, 0.47),*® and longer HRQoL
deterioration-free survival for GHS (HR, 0.52), emotional function (HR, 0.35), and pain (HR, 0.50).'* In the French
phase 3 study, 102 patients received 5-FU/cisplatin followed by GEM and 100 patients received the reverse sequence.
In both arms of the study, patients experienced a definitive HRQoL deterioration over the course of follow-up
(median follow-up, 44.0 months) assessed using QLQ-C30 GHS, with no significant difference between the treatment
arms (p = 0.50)."°

The first of the two studies comparing liposomal irinotecan plus 5-FU/LV with 5-FU/LV alone in patients previously
treated with a GEM-based regimen was the phase 3 NAPOLI-1 trial (N = 236).2” Over 12 weeks of treatment, median QLQ-
C30 GHS and scores for the majority of functional and symptom scales remained stable in both treatment groups, except for
fatigue, which deteriorated in the liposomal irinotecan plus 5-FU/LV arm, and cognitive function and pain, which improved
in the 5-FU/LV arm. The second study was a Japanese phase 2 trial (N = 79) that found small differences between arms in
median change from baseline in QLQ-C30 GHS (0 vs +8), role function (0 vs +33), and fatigue (0 vs —11).*°

nPG

Six studies investigated the effect of nPG on HRQoL. One study evaluated the effect of nPG in patients at different
stages of disease,” one compared the efficacy and other outcomes of GEM plus nab-paclitaxel given sequentially with
GEM plus nab-paclitaxel given concomitantly,”’ and two compared nPG with other treatments.'®*' The QoliXane study
evaluated the HRQoL of patients receiving nPG as first-line treatment in a real-world setting (N = 600)."* Five hundred
eighty-eight (98%) patients had completed QLQ-C30 questionnaires at baseline. Among these, 19% of patients main-
tained (improved or stable) their QLQ-C30 GHS scores and 9% of patients showed deterioration after 6 months of
treatment (the remaining patients were non-evaluable). The phase 2 BIBABRAX study assessed the effect of nPG on
elderly patients with untreated locally advanced pancreatic cancer or mPaC (N = 80).>> Of the 60 evaluable patients,
61.7% showed QLQ-C30 GHS deterioration between baseline and a maximum of 2 months after the last dose of study
treatment was administered.

A US cross-sectional study assessed the effect of nPG on HRQoL of patients at different disease stages: newly
diagnosed treatment-naive patients (n = 29), patients who had achieved a partial response or stable disease after at least
three cycles of first-line nPG (n = 26), and patients with disease progression during at least one line of chemotherapy who
were not currently receiving nab-paclitaxel (n = 17).*°> The only difference observed was for the QLQ-C30 symptom
scale of pain, with significantly lower scores for the last two groups than for treatment-naive patients (both p = 0.02).
These two groups also had significantly lower pancreatic pain scores than treatment-naive patients (both p = 0.02), as
assessed using QLQ-PAN26. The phase 2 SIEGE study evaluated whether sequential scheduling of nab-paclitaxel plus
GEM might improve efficacy and other outcomes in patients with mPaC.?® In total, 75 patients received nab-paclitaxel
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plus GEM concomitantly and 71 patients received nab-paclitaxel plus GEM sequentially (GEM administered 24 hours
after nab-paclitaxel). The median follow-up of this study was 21.4 months. QLQ-C30 GHS was generally stable and was
similar between arms over time. Patients receiving nab-paclitaxel plus GEM sequentially had greater improvements in
appetite at week 12 (p = 0.047) and less altered bowel habits at week 26 (p = 0.003) than those receiving nab-paclitaxel
and GEM concomitantly.

Of the two studies that compared nPG with other treatments, one carried out in China assessed the effect of nPG (n=75)
compared with that of GEM plus S-1 (n = 89) on HRQoL (both treatments were given after radiotherapy).*' Median follow-
up was 10.0 and 11.0 months for nPG and GEM plus S-1, respectively. After treatment, only patients in the GEM plus S-1
group reported improvement in HRQoL compared with baseline as measured by EQ-5D-5L (p < 0.001). In the phase 2
AFUGEM GERCOR study, the HRQoL of patients receiving nPG (n = 39) was compared with that of patients receiving
nab-paclitaxel plus simplified leucovorin and fluorouracil (n = 75).'® Patients in the latter arm had longer HRQoL
deterioration-free survival for GHS (HR, 0.80), all functional scales (HR, 0.64—0.82), and the majority of symptom scales
(HR, 0.61-0.79), except for constipation (HR, 1.0), than those in the nPG arm.

Other GEM-Based Regimens
Four studies assessed the effect of other GEM-based regimens on HRQoL: a phase 2 study evaluating the response to
GEM and etoposide in patients with locally advanced pancreatic cancer or mPaC,>* a retrospective study comparing the
clinical efficacy of GEM plus S-1 with S-1 alone in senile patients with mPaC,>' a retrospective study assessing the
efficacy of GEM in combination with dimethyl-biguanide hydrochloride (DMBG) compared with GEM alone in patients
with advanced pancreatic cancer,’® and a phase 2 study assessing the efficacy of GEM plus erlotinib compared with
FOLFIRINOX in patients with mPaC.?

In the phase 2 study that evaluated the response rate to GEM and etoposide, patients with locally advanced disease (n = 7)
or mPaC (n = 33) received treatment for eight cycles (21 days per cycle). Of the evaluable patients with mPaC (n = 28),
HRQoL improved in 11 individuals (39.3%) and was stable in two individuals (7.1%), as assessed using the BRE 43 QOL. In
the retrospective study, 32 patients received GEM plus S-1 and 32 patients received S-1 alone. After treatment, both groups
had higher scores for all QLQ-C30 functional scales relative to scores at baseline (all p < 0.001). Patients in the GEM plus S-1
group had significantly greater HRQoL improvements for all functional scales than those in the S-1 group (all p <0.001). In
another retrospective study, 32 patients received GEM in combination with DMBG and 33 patients received GEM alone. After
treatment, patients in the GEM plus DMBG group had better HRQoL than those in the GEM alone group, with significantly
higher KPS scores (p < 0.05) and significantly lower ZPS scores (p < 0.05). In the prospective observational phase 2 study,
patients received GEM plus erlotinib for 4 weeks (N = 117). After this run-in phase, patients who developed skin rash (n = 90)
continued receiving the same treatment for a median duration of 3.7 months, and those who did not develop skin rash (n=27)
switched to FOLFIRINOX therapy and received treatment for a median duration of 3.0 months. Patients whose treatment was
switched to FOLFIRINOX had significantly worse QLQ-C30 GHS (p = 0.004), physical function (p = 0.021), emotional
function (p = 0.003), and cognitive function (p = 0.008) than those who continued treatment with GEM plus erlotinib. Patients
who received FOLFIRINOX also reported a higher symptom burden for fatigue (p = 0.003) and pain (p = 0.005) than those

who continued treatment with GEM plus erlotinib.

Other Regimens

Eight studies evaluated the effect of other treatments on the HRQoL of patients with pancreatic cancer: a Spanish
prospective observational study assessing the evolution of HRQoL in patients with mPaC receiving different treatment
types as first-line chemotherapy,” a prospective observational study investigating patients’ and physicians’ perspectives
on treatment decision-making,’® a prospective observational study evaluating the HRQoL and symptom burden of
patients with advanced pancreatic cancer treated with HIFU,?* a US retrospective study evaluating whether changes in
HRQoL could predict survival in patients with mPaC,'® a US prospective observational study assessing the HRQoL of
patients with various stages of pancreatic cancer undergoing different treatments,”’ a phase 2 study evaluating the
efficacy of adoptive immunotherapy with ex vivo-expanded CIK cells in patients who had disease progression after
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receiving GEM-based chemotherapy,'® and two studies assessing the HRQoL of patients with metastatic pancreatic
neuroendocrine neoplasms receiving treatment with everolimus or '”’Lu-DOTATATE.*"*

In the Spanish prospective observational study, evolution of HRQoL was evaluated in 113 patients with mPaC
receiving first-line treatment with nPG (64.6%), GEM monotherapy (18.6%), FOLFIRINOX or modified FOLFIRINOX
(12.4%), and other combinations (4.4%) during a median treatment duration of 3.9 months (maximum follow-up, 18
months). QLQ-C30 HRQoL scores significantly improved for all patients for GHS and the symptom scales for pain,
appetite loss, insomnia, nausea/vomiting, and constipation (all p < 0.005). No significant changes were observed for
HRQoL assessed with the EQ-5D. In the prospective observational study that investigated patients’ and physicians’
perspectives on treatment decision-making, HRQoL deteriorated over time for QLQ-C30 physical function (p = 0.003)
and pain (p = 0.02) in 71 patients with mPaC undergoing first-line treatment. In another prospective observational study,
80 patients with advanced pancreatic cancer received standard chemotherapy and HIFU (up to two sessions) in a week
without a chemotherapy cycle. After 6 months of HIFU, patients showed improvements in QLQ-C30 GHS (p = 0.02),
physical function (p = 0.02), emotional function (p = 0.01), social function (p = 0.009), pain (p = 0.043), fatigue
(p = 0.012), and appetite loss (p = 0.011). In the US retrospective study, 186 patients received a treatment combination
with surgery, radiation, and chemotherapy (regimens not specified). Changes from baseline to 3 months were not
statistically tested in this study. However, improvements in HRQoL QLQ-C30 scores were observed for emotional
function, pain, insomnia, and constipation, and deterioration for GHS, physical function, role function, cognitive
function, social function, fatigue, dyspnea, and financial difficulties. In the US prospective observational study, 30 of
the 92 patients with various stages of pancreatic cancer who underwent different treatments had mPaC. This cohort of
patients had a clinically meaningful HRQoL deterioration from baseline to the 3- and 6-month follow-up visits as
assessed using FACT-G and FACT-Hep. In the phase 2 study, 20 patients received adoptive immunotherapy with ex vivo-
expanded CIK cells after undergoing GEM-based chemotherapy as first-line treatment. After treatment, QLQ-C30 pain
and insomnia significantly worsened (p = 0.004 and p = 0.002, respectively) and QLQ-PAN26 pancreatic pain and altered
bowel habits significantly improved (p = 0.012 and p = 0.003, respectively).

Of the two studies that assessed the HRQoL of patients with metastatic pancreatic neuroendocrine neoplasms, the
Phase 4 OBLIQUIE trial evaluated the effect of everolimus on HRQoL in 48 individuals receiving treatment for a median
duration of 27.8 months (median follow-up, 22.0 months). No significant change in QLQ-C30 GHS score from baseline
to 6 months after treatment initiation was observed. The second study was a retrospective analysis evaluating safety and
efficacy in patients with functioning pancreatic neuroendocrine tumors receiving '"’Lu-DOTATATE (N = 34). The
median follow-up for this study was 39.3 months. After 3 months from the last treatment cycle, there were significant
improvements from baseline in QLQ-C30 GHS (p = 0.002), physical function (p = 0.008), role function (p = 0.006),
emotional function (p = 0.002), and social function (p = 0.047), and a significant worsening of fatigue (p = 0.02).

Maintenance Therapy

In the phase 3 POLO study, patients with mPaC and a germline BRCA mutation whose disease had not progressed after
first-line platinum-based chemotherapy received active maintenance treatment with olaparib for a median duration of 6.0
months (n = 92) or placebo for a median duration of 3.7 months (n = 62).*> The median follow-up in this study was 9.1
months in the olaparib arm and 3.8 months in the placebo arm. No significant change in HRQoL from baseline was
observed in either arm as assessed with QLQ-C30, and there was no significant difference in the mean GHS change from
baseline between the two trial arms. A significant between-group difference of —4.45 points was observed in the adjusted
mean change from baseline for the physical function scale (p = 0.04).%

Discussion

This systematic review highlights the growing body of literature describing HRQoL in patients with mPaC, indicating
that researchers and clinicians are increasingly incorporating effects on HRQoL as an endpoint in studies. A similar
finding was reported in a systematic review that looked at HRQoL in patients with breast cancer.®’ In the publications
included in this systematic review, HRQoL was evaluated as part of a variety of study designs (clinical trials and
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prospective, retrospective, and cross-sectional observational studies), and was measured using a diverse set of instru-
ments assessing the functional level and symptom burden of patients with mPaC.

The HRQoL instrument employed most often was the EORTC QLQ-C30, followed by EQ-5D and FACT-G. Baseline
scores measured using these instruments provide the necessary data with which to understand how the HRQoL of
patients with mPaC before and after treatment compares with that of the general population. QLQ-C30 results showed
that overall, newly diagnosed patients with mPaC have poorer GHS, lower emotional, role, and social function, and
a greater symptom burden for pain, fatigue, appetite loss, and insomnia than the general population. Our findings
corroborate those from a recent study comparing new systematically derived EORTC QLQ-C30 reference scores for
treatment-naive patients with mPaC with general population “EORTC QLQ-30 norm” scores.®® This revealed poorer
GHS, lower role and social functioning, and more severe symptoms of pain, fatigue, appetite loss, nausea and vomiting,
constipation and insomnia in patients with mPaC compared with the general population.®* A study using FACT-G found
that newly diagnosed patients had lower HRQoL across all domains (physical, social, functional, and emotional well-
being) than the general population.”® However, a second study using FACT-G determined that patients with a worse
performance status (ECOG PS of 1) had lower HRQoL than the general population for physical, emotional, and
functional well-being, but those with a better performance status (ECOG PS of 0) had lower scores than the general
population in only the emotional well-being domain.'” EQ-5D results also indicated that newly diagnosed patients with
mPaC had worse HRQoL than the general population. Overall, these results confirm that mPaC is an aggressive
malignancy that decreases the quality of life of individuals who develop it.

Studies providing baseline scores for previously treated patients can help us to understand how mPaC treatment
preserves or improves patients’” HRQoL. QLQ-C30 results showed that previously treated patients had worse GHS, social
function, and role function than the general population and, as for newly diagnosed patients, a greater symptom burden
for pain, fatigue, appetite loss, and insomnia than the general population. EQ-5D results also showed that previously
treated patients had worse HRQoL than the general population. Although QLQ-C30 and EQ-5D baseline scores of
previously treated patients were lower than those of the general population, they were generally higher than correspond-
ing scores for newly diagnosed patients. Additionally, some scores for previously treated patients indicated similar or
even better HRQoL than those of the general population. Together, these results indicate that, in general, treatments seem
to be preserving or improving the HRQoL of patients with mPaC.

Similar outcomes were reported among some studies assessing the effect of cancer treatment on HRQoL. In these,
individuals who had received treatment showed improvements or maintenance of HRQoL compared with treatment-naive
patients.'®?362 Notably, patients with mPaC responsive to first-line chemotherapy enrolled in the POLO study showed
markedly better HRQoL than treatment-naive patients, as reported in the literature.®> However, other studies showed
HRQoL deterioration.”’ The impact of therapy on HRQoL reflects the combined effects of the reduction in disease-
related symptoms and the occurrence of treatment-related toxicities, and is thus a relevant measure of the potential
overall benefit of a specific treatment for the patient. Our findings are in line with those of two other systematic literature
reviews that evaluated the effect of treatment on the HRQoL of patients with pancreatic cancer. The first review found
that 11 of the 14 identified studies assessing the effect of chemotherapy on HRQoL found improvement or preservation
of HRQoL scores compared with baseline, with the rest showing HRQoL deterioration.®> The second review evaluated
the effect of pancreatic resection on the HRQoL of patients with early-stage pancreatic cancer.®* Based on the 39 eligible
studies, this review found that although there was a decline in HRQoL immediately after surgery, it recovered after 3—6
months and then remained stable over the long term.

The evidence identified in this systematic review suggests that some chemotherapy regimens improve HRQoL in
patients with mPaC. Different studies have compared the effect of FOLFIRINOX on HRQoL with that of GEM and
found that patients receiving FOLFIRINOX have greater improvements in HRQoL than those receiving GEM.
Improvements in HRQoL over the course of treatment have also been reported for nPG and other GEM-based
chemotherapies. Evidence suggests that 5-FU regimens that included irinotecan may preserve HRQoL better than
5-FU or GEM monotherapy; however, they did not appear to improve HRQoL compared with baseline.'*"-**

HRQoL scores are clinically important in patients with mPaC, where life expectancy is short. Standardization of the
tools used to measure HRQoL would help to provide a more cohesive overview. This would help clinicians select the
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most appropriate therapeutic strategy to balance survival with QoL on a patient-by-patient basis, and would also help
patients to make informed decisions about their own care. Whilst several cancer treatments have been shown to improve
or maintain HRQoL, patients’ quality of life decreases upon disease progression. Therefore, it is vital that future clinical
trials consider this alongside other primary outcomes such as OS. Furthermore, systematic evaluations should be
performed to ensure that patient HRQoL is managed throughout treatment.

This literature review had a number of limitations. Fifteen of the 27 studies included in this study involved fewer than 100
patients and baseline characteristics of the patient populations differed between studies, limiting the validity of comparisons
between them. Additionally, there were differences between studies in the frequency and timing of assessments, and some
publications provided only limited information regarding HRQoL data collection and analyses. Studies investigating the
effects of interventions generally had a short follow-up of only 3 or 6 months, and most publications did not report how many
patients remained on study or completed the HRQoL assessment at each follow-up appointment.

In conclusion, despite the limitations of the available literature, there is a growing body of evidence reporting the
HRQoL of patients with mPaC and the impact on HRQoL of currently available therapeutic interventions. Patients with
mPaC generally have lower HRQoL than the general population. Improvements in HRQoL are being achieved with
cancer treatments, which is an important outcome for patients with mPaC, particularly when life expectancy may be
short. However, further improvements are needed to maintain or enhance HRQoL achieved during initial treatment
because patients experience HRQoL deterioration as a result of disease progression.
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