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Simple Summary: This study collected clinical data on 278 pancreatic cancer patients who underwent
pancreatic resection and compared the patient-reported outcomes in 128 patients following pancreatic
resection. We observed a survival difference between malignancy, pre-malignancy, and benign disease
groups. Mental component scores seem to improve over time, whereas no changes were observed in
the physical component scores.

Abstract: The aims of this study were to assess patient-reported outcomes and the survival of patients
following curative resection for pancreas cancer. Adult patients undergoing curative pancreatic
resection between April 2014 and April 2019 across six major hospitals in Sydney were invited to
complete the Short-Form 36 (SF-36v2) and the Functional Assessment Cancer Therapy—Hepatobiliary
(FACT-Hep) questionnaires. Time from surgery was categorised into four different time points: 3-11,
12-23, 24-35, and 36-62 months. Survival analyses were performed using Kaplan-Meier and log-
rank tests. A total of 278 patients underwent curative resection. Mean (SD) age was 65.0 (13.2),
and 50.7% (n = 141) were males. Out of the 205 (74%) alive patients, 128 (62%) completed the
study surveys. The physical component score and total FACT-Hep scores showed no significant
changes over time. The mental component score improved from 3-11 months to 12-23 months
(p = 0.009) and from 3-11 months to 36-62 months (p = 0.007). Survivorship showed a significant
difference between malignancy, pre-malignancy, and benign disease groups, with 45.8 months (95%CI:
42.4-49.1), 40.3 months (95%CI: 36.4-44.2), and 41.3 months (95%CI: 37.9-44.9), respectively. For
patients undergoing curative resection for pancreatic cancer, mental component scores improved
over time, whereas overall survival outcomes seem to be influenced according to cancer pathology.
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1. Introduction

Pancreatic cancer ranks among the lowest survival rates of all cancers, with the 5-year
survival in Australia at 11% and 9% worldwide [1,2]. This survival rate is due, in part, to
the asymptomatic nature of the disease leading to a diagnosis of pancreatic cancer found
at the locally advanced or metastatic stage, where a curative approach is not possible [2].
Patients who can undergo chemotherapy following a diagnosis of metastatic disease have
a median survival of 12 months. Patients receiving best supportive care have a median
survival of less than 6 months [3]. Patients undergoing curative resection have a median
survival of 20-28 months [3].

Surgical intervention is the only potentially curative treatment for resectable pancreatic
cancer. Treatment options include the following: pancreaticoduodenectomy (Whipple’s)
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or pancreatectomy (partial or total), with the surgery type dependent on the cancer type
(adenocarcinoma or neuroendocrine tumour) and tumour location [4]. Despite resection
being the only curative treatment, these operations are highly morbid with potentially
lifelong problems such as delayed gastric emptying, malabsorption, and diabetes [4].
Palliative surgical treatments are sometimes employed for patients who have unresectable
or metastatic disease to relieve jaundice or gastric outlet obstruction, although endoscopic
options are increasingly utilised to improve the patients” quality of life (QOL) [4].

The necessity of QOL measures has increased recently, as patients now often look to
QOL research when deciding on treatment [5]. Improvements in QOL have allowed for
the assessment of treatment effects, with general instruments able to assess effects beyond
symptom relief, generally measured with disease-specific instruments [5]. Many studies
investigating QOL in pancreatic cancer surgery use these measures to compare the success
of different treatment options, with a systematic review published in 2010 looking into the
two types of pancreaticoduodenectomies (pylorus-preserving or classic) [6]. Braga et al.
(2015) investigated the difference in distal pancreatectomy method (open vs laparoscopic)
using QOL as measure of treatment success [7]. In another study, Casadei et al. (2010) used
QOL to measure treatment success on two different cancer types (ductal adenocarcinoma
vs non-ductal adenocarcinoma) [8]. Prospective QOL research in this group is limited, with
only a few studies looking exclusively at the long-term QOL. This study aimed to provide
insight into the survival and QOL trajectories of pancreatic cancer patients undergoing
curative resection. The main aim of this study was to examine QOL, pain, distress, and
survival outcomes after pancreatic resection for benign or malignant disease.

2. Results
2.1. Characteristics of the Included Participants

The baseline demographics of the entire study population (N = 278) are described
in Table 1. Overall, the patients’ mean age was 65 years, with an even distribution be-
tween males (50.7%) and females (49.3%). The most common procedures undertaken
were pancreaticoduodenectomy (Whipple’s) (n = 169, 60.8%), followed by pancreatectomy
(distal/partial) (n = 85, 30.6%). More than half (n = 174, 62.6%) of the study population had
no in-hospital post-operative complications. Of those who had complications (n = 104),
76.9% (n = 80) of patients had minor postoperative complications.

Table 1. Demographics and surgical outcomes of included participants.

Time from Surgery (Months)

Variables (gvfr;;lé) 3to11 12 to 23 24 to 35 36 to 62 p Values
(N = 65) (N =90) (N =62) (N =61)
Age (years) 65.1 £13.2 67.2 +£10.1 61.3 £ 14.1 65.8 +14.9 67.6 £11.7 0.009
Gender
Male 141 (50.7) 36 (55.4) 41 (45.6) 30 (48.4) 34 (55.7)
Female 137 (49.3) 29 (44.6) 49 (54.4) 32 (51.6) 27 (44.3) 052
Deceased
Yes 73 (26.3) 33 (50.8) 29 (32.2) 8 (12.9) 3 (4.9)
No 205 (73.7) 32 (49.2) 61 (67.8) 54 (87.1) 58 (95.1) <0.001
Procedure
Whipple’s 169 (60.8) 44 (67.7) 55 (61.1) 31 (50.0) 39 (63.9)
Pancreatectomy (Distal/Partial) 85 (30.6) 14 (21.5) 25 (27.8) 28 (45.2) 18 (29.5) 0.18
Total pancreatectomy 9(3.2) 3(4.6) 5(5.6) - 1(1.6)

Other

15 (15.4) 4(6.2) 5(5.6) 3 (4.8) 3(4.9)
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Table 1. Cont.
Time from Surgery (Months)
Variables (gvfr;;lé) 3to11 12t0 23 24 to 35 36 to 62 p Values
(N =65) (N =90) (N =62) (N =61)
Cancer
Benign 36 (12.9) 12 (18.5) 10 (11.1) 8(12.9) 6(9.8)
Premalignant 54 (19.4) 5(7.7) 15 (16.7) 14 (22.6) 20 (32.8) 0.02
Malignant 188 (67.6) 48 (73.8) 65 (72.2) 40 (64.5) 35 (57.4)
Pathology
Adenocarcinoma 118 (42.4) 33 (50.8) 44 (48.9) 22 (35.5) 19 (31.1)
Pancreatic Neuroendocrine Tumour 39 (14.0) 9 (13.8) 9 (10.0) 12 (19.4) 9 (14.8)
Premalignant Tumour 54 (19.4) 5(7.7) 15 (16.7) 14 (22.6) 20 (32.8) 0.06
Other Malignancy 31 (11.2) 6(9.2) 12 (13.3) 6(9.7) 7 (11.5)
Benign 36 (12.9) 12 (18.5) 10 (11.1) 8 (12.9) 6(9.8)
Complications
Yes 104 (37.4) 34 (52.3) 30 (33.3) 17 (27.4) 23 (37.7)
No 174 (62.6) 31 (47.7) 60 (66.7) 45 (72.6) 38 (62.3) 0.02
Complication Grade
Minor (Grade I-II) 80 (76.9) 23 (67.6) 22 (73.3) 13 (76.5) 22 (95.7)
Major (Grade III-V) 24 (23.1) 11 (32.4) 8(26.7) 4 (23.5) 1(4.3) 007
Discharge destination
Home 263 (96.7) 54 (91.5) 87 (96.7) 62 (100) 60 (98.4)
Other 9(3.3) 5(8.5) 3(3.3) - 1(1.6) 0.06

Most of the baseline characteristics were similar across the four time points, except
for age (p = 0.009), deceased status (p < 0.001), cancer type (p = 0.02), and postoperative
complications (p = 0.02).

2.2. Questionnaire Response Rate

Of the 278 patients who underwent curative resection, 205 patients were alive and
were sent a questionnaire. Of the 205 patients that were sent a questionnaire, 128 (62.4%)
patients responded and were included in the study, 22 patients opted out of the study, and
55 patients did not respond at all (Figure 1). The characteristics of responders (n = 128)
and non-responders (n = 55) were similar, with no significant difference between groups,
except for age (p = 0.001). Overall, most of the respondents had some form of health
insurance (87.5%, n = 112), most were married or living with a partner (76.6%, n = 98),
70.3% of responders were not in paid work (n = 90), and more than half had finished high
school or a university degree (30.5%, n = 39 and 33.6%, n = 43, respectively). None of the
socioeconomic characteristics were significantly different across the study time points.
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Patient Reported Outcomes
Analysis
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Figure 1. Flowchart of participant inclusion.

2.3. Patient-Reported Outcomes

Out of the patients who responded to the self-reported questionnaire (n = 128), one
patient returned an incomplete questionnaire. Therefore, 127 patients were reported in the
patient-reported outcomes analyses.

The MCS showed a significant difference between 3-11 months to 12-23 months
(p = 0.009) and between 3-11 months to 36-62 months (p = 0.007) from surgery. No dif-
ferences in PCS, FACT-Hep (including FACT-G and Hepatobiliary sub-scores), pain, and
distress scores were found between time points (Figure 2A-G).
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Figure 2. Patient reported outcomes following pancreatic resection. Higher SF-36 PCS and MCS
scores indicate better QOL; higher FACT-G and FACT-Hep scores indicate better QOL; higher
hepatobiliary subscale scores indicate fewer symptoms; lower scores on the pain and distress scales
indicate better outcomes.

2.4. Survival

Mean overall survival was 45.8 months (95%CI = 42.4 to 49.1) (Figure 3A). When anal-
ysed by pathology type, the mean survival of malignant tumours, premalignant tumours,
and benign tumours was 39.2 months (95%CI = 34.2 to 44.2), 40.3 months (95%CI = 36.4 to
44.2), and 56.5 months (95%CI = 51.2 to 61.6), respectively (p = 0.001; Figure 3B).
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Figure 3. Survival curves.

For patients presenting with malignant tumours, adenocarcinoma had a mean survival
of 36.2 months (95%CI = 31.3 to 41.1) and pancreatic neuroendocrine tumours had a survival
of 51.6 months (95%CI = 47.5 to 61.0). While the mean survival for patients presenting with
other malignancies was 38.7 months (95%CI = 30.0 to 47.4) (p < 0.001) (Figure 3C).
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3. Materials and Methods
3.1. Study Design and Setting

This cross-sectional study included patients who underwent pancreatic surgery in six
major hospitals in Sydney, Australia. This study was approved by the Sydney Local Health
District Ethics Review Board (SLHD-RPA Zone) (X21-0224-2019/STE16037).

3.2. Participants

Patients were deemed eligible if they met the following inclusion criteria: adults
aged >18 years old, undergoing curative pancreatic resection between 1 April 2014 to 1
April 2019 for benign or malignant disease.

3.3. Clinical Data Collection

The data collected for this study were a combination of clinical records and patient-
reported outcomes. Clinical information included the following: demographic (age and
gender), surgical procedure performed, disease indicator (malignant, premalignant, be-
nign), pathology type, in-hospital perioperative complications (Clavien Dindo Score: minor
(I-1I) and major (Illa-V), survival outcomes, and hospital discharge destination (home,
other). All clinical information was provided by the consulting surgeon from their rooms’
database and was complemented with a clinical auditing database.

3.4. Patient-Reported Outcomes Data Collection

The patient-reported outcome measures included the Short Form Version 2 (SF36v2), [9].
Functional Assessment of Cancer Therapy Hepatobiliary Cancer (FACT-Hep) [10]—which
includes the Functional Assessment of Cancer Therapy General Cancer (FACT-G), Numeric
Pain Rating Score (NPRS), and the Distress thermometer [11,12].

The SF-36v2 provides a general measure of physical functioning, role-physical, bodily
pain, general health, vitality, social functioning, role-emotional, and mental health. These
domains are ultimately summarised into 2 health component scores, which are scored
0-100: The Physical and Mental Component Scores (PCS and MCS). The FACT-G provides
a general measure of physical (score range 0-28), social (score range 0-28), emotional
(score range 0-24), and functional well-being (score range 0-28) in cancer patients. These
scores are combined to provide the FACT-G score (score range 0-108). The FACT-Hep
is the disease-specific component, items are scored on a 0—4 scale, which is combined to
provide a Hepatobiliary Cancer Subscale Score with a score range 0-72. The cancer subscale
score is combined with the FACT-G score to provide the Total FACT-Hep (score range
0-180). The NPRS provides a pain score on a scale of 0-10, with 0 representing no pain and
10 representing extreme pain, and the distress thermometer provides a distress score on a
scale of 0-10, with 0 representing no distress and 10 representing extreme distress.

All questionnaires were scored using the associated scoring software and/or scoring for-
mulas. The participant reported socioeconomic information (education, employment status,
household demographics, GP details, and health cover), along with the QOL questionnaires.

3.5. Statistical Analysis

All data were entered into a Record Electronic Capture Application (REDCap) database.
All analyses were determined prior in the study protocol by the study investigators. De-
scriptive statistics were used to summarise patient’s characteristics and clinical and self-
reported outcomes. The time of analysis of patient-reported outcomes was categorised
into four groups. These groups were based on time from surgery and collected patients by
month (3-11; 12-23; 24-35; and 36-62). A comparison of the patient’s characteristics and
surgical outcomes over the timepoints was conducted using chi-square tests or Fisher’s
Exact Test when appropriate, and for continuous variables (age), ANOVA test was utilised.
Patient-reported outcomes (PCS, MCS, FACT-G, Hepatobiliary subscale, FACT-Hep Total,
distress, and pain) scores were summarised using the mean and 95% confidence intervals.
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Statistical significance was tested using the independent samples t-test, given that the data
were normally distributed.

Overall survival was analysed using Kaplan-Meier and log-rank tests. Time from
surgery was used as the censored point for the survival analysis, where the participant was
either deceased or returned the questionnaire. For the non-responders, the last date seen in
the surgeon’s clinical rooms was taken as the censored point.

4. Discussion

The QOL results from the SF-36 have shown an improvement in MCS between time
points, with a significant difference between the 3-11-month group when compared to
the 12-24-month group, and the 3-1-month group when compared to the 36—62-month
group. The PCS were relatively stable over time, with all scores between 45-50. Similarly,
no statistical difference was observed in the FACT-Hep total scores.

This study demonstrated that the overall survival of resected pancreatic cancer patients
in this study was 45.8 months, with the pre-malignant group having a mean survival of
40.3 and those with adenocarcinoma having a mean survival of 36.2 months.

4.1. Strengths and Weaknesses of This Study

While using patient information from local surgeons at our institution, given their spe-
cialisation and practice at other institutions around Sydney, we were able to capture a large
population of pancreatic resection patients mostly from Sydney, which may provide limited
generalisability. Despite this, the results reflect a smaller population of pancreatic resection
patients within NSW and Australia. A larger population of pancreatic surgical patients
would provide a more in-depth view of the survival of surgical pancreatic resected patients.

The design for this study provides important information about participation in a
QOL study and the feasibility of patients returning the questionnaire in a patient group
that is usually overlooked in QOL research due to the aggressive nature of their disease and
poor outcomes. An overall response rate of 62% for a mail-out study, where patients were
unaware of the study prior to receiving the questionnaire, is encouraging for future studies
with this population. If they were to be recruited prospectively prior to treatment, response
rates might be higher. This design does have some limitations, as the population is taken at
a cross-section from 1 April 2014 to 1 April 2019, and most patients were between 1-2 years
following surgery. Due to this study design and questionnaire completion rate, the analyses
of clinical outcomes such as the survival rate are not representative of the population who
answered surveys. Therefore, the survival rate presented in this study is not representative
of those who answered surveys, and the PROMS is not representative of all the patients
who were included in all other analyses.

The QOL scores of this study show a stable PCS following surgery. When the PCS
of this study were compared to normative data, 61.4% of the overall study population
had a physical score the same or better than the average of the normal population. More
than half of the study population at each of the time points was the same or better when
compared to the general population (62.5% at 3-11 months, 64.7% at 12-23 months, 73.5%
at 3642 months), with the exception of 24-35 months, where only 45.7% scored the same
or better than the general population.

When the MCS of this study were compared to normative data, 67.7% of the overall
study population had a mental health score the same or better than the general population.
The percentage of the study population who scored the same or better than general pop-
ulation was higher at the various time points, with a small decrease in the 24-35 months
group (68.6%). In the 3-11 months group, 45.8% of the study population were the same or
better than the general population, 76.5% at 12-23 months, and 73.5% at 36—42 months.

Another limitation is that the study population that underwent analysis for clinical
outcomes had undergone one of four pancreatic procedures, as seen in Table 1. While
different pancreatic resection types have different levels of severity, it is possible that each
type might have different PROMs and survival outcomes when compared to each other.
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Having a cross-section of post-surgical patients has its limitations for measuring the
disease burden with the FACT-Hep; without baseline scores, it is challenging to ascertain if
the procedure has caused any changes (improvement or decline) in the study population
in general but also concerning disease-specific complaints. As this was a cross-sectional
study, patients were only surveyed at a single point in time. Future research into the QOL
of pancreatic cancer patients should strive to conduct more longitudinal studies in QOL
to provide a more accurate picture of QOL after pancreatic surgery. Another limitation of
this study is that of the healthy responder bias. While measures were taken to alleviate
this through the recruitment of benign and premalignant cases, the healthy responder bias
should be considered in the interpretation of these results. There were 55 non-responders
(26.8%) to our questionnaire, and while their characteristics (gender and age) were similar
to those who responded, there is still the potential for bias in our responder group.

4.2. Strengths and Weaknesses Compared to Other Studies

Our QOL results were not different to those of other cross-sectional studies and those
using the same QOL instruments as this study. Our cross-sectional study findings present
similar results to Cloyd et al. (2017) with respect to their FACT-G, Hepatobiliary Scale,
and FACT-Hep scores after surgery [13]. The trajectory of the cross-section reported a low
severity of symptoms and generally favourable QOL across domains [13]. Petzel et al. (2012)
also used the FACT-Hep measure in a cross-sectional study, and their changes are similar
to this study and that of Cloyd. et al. [13,14]. It is much harder to infer the effects of their
disease on this change as we do not have a baseline score to compare it to.

Other studies show that mental health improves over time, and while there are many
factors which could contribute to this, it is thought that after surgery, the burden of a death
sentence has been removed. Yeo et al. (2012) show that the MCS improved after surgery,
as do Balyaev et al., who showed that those patients who underwent resection had an
improved MCS 3 months after surgery [15,16]. These studies are in line with the findings of
the current study. The MCS scores reported in the current study were higher than previous
studies, and this could be due, in part, to the extended time period, the study design, and,
potentially, the healthy responder bias.

The hepatobiliary symptom scale is limited again because we are unable to measure
this against a baseline score in this study. Patients had already undergone surgery at the
time of the study; unsurprisingly, their symptoms were better and not burdensome. This
illustrates the effect of surgery on the symptoms caused by pancreatic disease. Most patients
seek treatment to manage symptoms such as jaundice, which improves greatly post-surgery.
The hepatobiliary subscale score, overall, for Cloyd et al. (2017) was 3 points more than
found in this study [13]. This is interesting to note as the population in Cloyd et al.’s study
were recurrence-free survivors, and this study has no such limitation surrounding our
eligibility criteria.

Further research investigating the survival of pancreatic cancer surgical patients is
needed wherein variables such as stage of disease at diagnosis and the use of neoadjuvant
chemoradiotherapy are explored. There is also potential to investigate the disease-free
interval of pancreatic surgical patients. This type of research would also be very interesting
in those patients who have survived 5 years or beyond from surgery to see if there are any
characteristics which would be predictors for survival.

QOL investigations should be carried out in a prospective manner to allow for analysis
of the change in QOL over time. It would be recommended that a multicentre /national
study be undertaken in QOL for pancreatic cancer.

5. Conclusions

This study showed a significant increase in MCS between the 3-11 months and
12-23 months, and 3-11 months and 36-62 months, with no further significant changes in
QOL outcomes observed. A significant difference in mean survival curves was observed
for malignant, premalignant, and benign diseases.
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