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QUESTION ASKED: What is the proportion of time pa-
tients with metastatic pancreatic cancer spend com-
muting to, waiting for, and receiving palliative cancer
treatment?

SUMMARY ANSWER: Patients with metastatic pan-
creatic cancer spend a considerable portion of their
survival time receiving health care, of which a large
majority is spent commuting and waiting for care.

WHAT WE DID: A retrospective analysis was performed
using the medical records of 362 patients diagnosed
with metastatic pancreatic ductal adenocarcinoma
and treated with either FOLFIRINOX, gemcitabine, or
gemcitabine plus nab-paclitaxel within the University
of Pennsylvania Health system between January 1,
2011 and January 15, 2019. For each patient, total
encounter days (any day with at least one health care
visit) and total visit time (time between leaving and
returning home for each encounter day) were de-
termined. Total visit time represented care time (time
receiving medical care) and noncare time (time
commuting and waiting for care). We provided
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descriptive statistics of the cumulative time measures
listed above. Total encounter days was compared with
overall survival time.

WHAT WE FOUND: On average, 10% of a patient’s
survival time includes a health care encounter. Per
visit, patients spend a median total of 4.6 hours, of
which > 50% is spent commuting or waiting to
receive care.

BIAS, CONFOUNDING FACTORS: This is a retrospective
study utilizing data from a single institution. The
analysis was limited by the time metrics available in the
electronic medical record and their inherent reliability
and validity.

REAL-LIFE IMPLICATIONS: The time-burden of palliative
cancer treatment is substantial and worthy of dis-
cussion with patients prior to treatment. Further
work is needed to better understand the patient
experience to develop patient-centered care models
that reduce treatment burden and streamline care
delivery.
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Opportunity Costs of Receiving Palliative

Chemotherapy for Metastatic Pancreatic
Ductal Adenocarcinoma

Erin M. Bange, MD?; Abigail Doucette, MPH!; Peter E. Gabriel, MD, MSE?; Florence Porterfield, BS'; James J. Harrigan, MD, PharmD?;
Robin Wang, BA!; Andrzej P. Wojcieszynski, MD*; Ben Boursi, MD'?; Bethany I. Mooney, CRNP, MSN!; Kim A. Reiss, MD?; and
Ronac Mamtani, MD, MSCE!

PURPOSE The median overall survival (OS) for metastatic pancreatic ductal adenocarcinoma (mPDAC) is
< 1 year. Factors that contribute to quality of life during treatment are critical to quantify. One factor—time spent
obtaining clinical services—is understudied. We quantified total outpatient time among patients with mPDAC
receiving palliative systemic chemotherapy.

METHODS We conducted a retrospective analysis using four patient-level time measures calculated from the
medical record of patients with mPDAC receiving 5-fluorouracil infusion, leucovorin, oxaliplatin, and irinotecan;
gemcitabine/nab-paclitaxel; or gemcitabine within the University of Pennsylvania Health System between
January 1, 2011 and January 15, 2019. These included the total number of health care encounter days (any day
with at least one visit) and total visit time. Total visit time represented the time spent receiving care (care time)
plus time spent commuting and waiting for care (noncare time). We performed descriptive statistics on these
outpatient time metrics and compared the number of encounter days to OS.

RESULTS A total of 362 patients were identified (median age, 65 years; 52% male; 78% white; 62% received
gemcitabine plus nab-paclitaxel). Median OS was 230.5 days (7.6 months), with 79% of patients deceased at
the end of follow-up. On average, patients had 22 health care encounter days, accounting for 10% of their total
days survived. Median visit time was 4.6 hours, of which 2.5 hours was spent commuting or waiting for care.
CONCLUSION On average, patients receiving palliative chemotherapy for mPDAC spend 10% of survival time on
outpatient health care. More than half of this time is spent commuting and waiting for care. These findings
provide an important snapshot of the patient experience during ambulatory care, and efforts to enhance ef-
ficiency of care delivery may be warranted.

JCO Oncol Pract 16:e678-e687. © 2020 by American Society of Clinical Oncology

INTRODUCTION

Pancreatic ductal adenocarcinoma is the fourth
leading cause of cancer death,! with a 5-year overall
survival (OS) of 9%, despite multimodality therapies.
Palliative chemotherapy is the therapeutic backbone
for patients with metastatic disease, with the most
commonly used regimens being 5-fluorouracil infusion,
leucovorin, oxaliplatin, irinotecan (FOLFIRINOX) and
gemcitabine plus nab-paclitaxel.?* Single-agent

Considering this relatively limited benefit, one of the
fundamental activities of an oncologist is to disclose all
relevant information about the risks, benefits, and
logistics of cancer treatment.® Therefore, health care
providers must be equipped to adequately prepare
patients with advanced cancer for the opportunity
costs—the alternative benefits forgone while receiving
cancer care—associated with palliative treatment.
Opportunity costs of cancer therapy are traditionally
studied in cost-effectiveness analyses in which treat-

gemcitabine, a less-toxic but also less-effective reg-
imen, is typically reserved for patients who cannot
tolerate multiagent treatment. Currently used che-
motherapy regimens have the potential to add be-
tween 6 weeks and 11 months to a patient’s expected
life span.?*
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ment benefit is reported as gains in survival or quality
of life.>® One key variable, the amount of time spent
engaging in health care, is understudied.

In our clinical experience, patients undergoing treat-
ment of metastatic pancreatic ductal adenocarcinoma
travel frequently to and from appointments and spend
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substantial time both receiving and waiting to receive care.
This disease often requires a multidisciplinary approach:
patients may have appointments with radiation oncology
providers, medical oncology providers, palliative care team
members, pain specialists, and others. Although time spent
in the health care system would be an important subject on
which to counsel patients, to our knowledge, there is no
currently available literature on this subject. A better ap-
preciation of the patient experience can also instruct ini-
tiatives to improve palliative cancer care.® To address this
information gap, we estimated patient time burden asso-
ciated with ambulatory cancer care among a cohort of
patients receiving palliative chemotherapy for metastatic
pancreatic ductal adenocarcinoma.

METHODS
Patient Population

We conducted a retrospective cohort study of consecutive
patients with metastatic pancreatic ductal adenocarcinoma
who received systemic, palliative chemotherapy between
January 1, 2011 and January 15, 2019 within the Uni-
versity of Pennsylvania Health System, which includes
10 university-affiliated and community ambulatory care
practices. Patients were included if they received either
palliative FOLFIRINOX, gemcitabine plus nab-paclitaxel, or
gemcitabine monotherapy at one of the 10 practice sites.
Patients who did not have metastatic disease at time of
diagnosis or whose tumor histology was not consistent with
adenocarcinoma were excluded. Patients who were lost to
follow-up, defined as having fewer than three encounters,
were also excluded (Appendix Fig Al, online only). This
project was approved by the institutional review board at the
University of Pennsylvania.

Data Collection Procedures

For each eligible patient, corresponding ambulatory cancer
care encounters were identified within the Epic electronic
medical record (EMR) system (Epic Systems Corporation,
Verona, WI), including medical oncology and radiation
oncology provider visits, treatment infusion visits, and any
radiology imaging visit performed in the ambulatory setting.
Palliative care visits were not exclusively identified, as many
Gl oncologists within our health system are also trained in
palliative care. Visits with nononcology providers (eg, pri-
mary care or subspecialty care) were not identified, as care
outside the health system could not be reliably captured.
Radiation treatment delivery sessions were identified within
the Aria (Varian Medical Systems, Palo Alto, CA) radiation
oncology information system (ROIS) database. Using an
iterative process, we evaluated potential EMR and ROIS
timestamps for suitability as markers of key events in
a patient’s day.

All potential timestamps were first evaluated for com-
pleteness across all relevant patient encounters. Those with
> 5% missing values were excluded from analysis. In
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addition, individual timestamps valued between 10:00 pm
(22:00:00) and 6:00 am (06:00:00) were believed to be
spurious and excluded. Only outpatient health care visits
were included.

Next, an iterative qualitative review of randomly sampled,
patient-level data was performed to assess the order of
events for logical consistency and compared the extracted
data to events documented in the medical record. In ad-
dition, interviews with key cancer center personnel, in-
cluding providers, chemotherapy nurses, and practice
operation staff were performed to better understand
workflow, Epic utilization throughout clinical care, and
practice standards. These reviews and discussions led to
further refinement of the queries and re-evaluation of the
sample data.

Table 1 describes the data elements considered and ex-
amples of challenges that were identified and addressed
through query refinement. For example, the start and
end times of the face-to-face portion of provider visits
were found to be unreliable. Therefore, on the basis of
expert consensus among medical and radiation oncol-
ogy providers, a surrogate 30-minute length of visit
time was estimated for each encounter. Similarly, for
encounters related to radiation planning (simulation),
a surrogate 60-minute visit time was estimated for each
encounter.

Commute times were estimated using the Google Maps
Platform (Google, Mountain View, CA). Patient's home
address was determined using the patient’s most recent
mailing address documented in Epic and geocoded using
ArcGIS software (Esri, Redlands, CA). Because of the large
volume of patient encounters studied, it was not feasible to
calculate travel time for each individual encounter day.
Therefore, a standardized date and time of January 28,
2019 at 09:00 was used to estimate the time required to
travel between the patient’'s home address and the patient’s
care facility. The travel time was doubled to create an
estimate of total round-trip commute time. Patients with
a documented home address > 150 miles from their
cancer center were excluded from the study because of the
assumption that the addresses did not reflect the patients’
living arrangements during treatment, as this would equate
to a > 6-hour round-trip commute

EPIC was also used to abstract the patient factors, in-
cluding age, sex, race, date of diagnosis, date of treatment
initiation for metastatic cancer, type of insurance provider,
location where cancer care was received, Eastern Co-
operative Oncology Group (ECOG) performance status at
diagnosis, tumor location, sites of metastases, and date
of death or last follow-up. Total number of laboratory/
specimen collections, outpatient radiology encounters,
office encounters (including nononcology providers), ra-
diation treatment sessions, and infusion visits were also
abstracted.

e679



Bange et al

(VD ‘0l Oled ‘SWa)SAS [BOIPSIN UBLIBA) 8SEqElep BUY UBLIBAG
‘(JM ‘BuOIBA ‘uonelodio) swelsAg o1d3) asegelep Aule) oid3,
"P4023J UONEASIUILLIPE UOjedIpaW ‘Y|l :UoleIARIqqy

pus/UElS
ainpadoud
(£9£/0) 0°0 qeWI] puFuswieal | ‘AnsHuonelpey UsWiea
(£9./0) 0°0 @WI | HEISIusWIeal | “AllsHuoelpey SUOISSaS jusLliesl} uoielpey uonieipey
pus/UElS
‘pasn sem UoISSaS uole|nwis e (091/091) 0°00T SIGe|fene duelSaUf) Pud ON. uonenwis
uoneINp HSIA Joj dlewss sjesoung J0J BWI} PUD PSJUBLLINJOP ON (091/0) 0°0 (O1eQUEBIS|ENIOY ANAIOYPSINPaYDS  SUOISSaS UOenwWIS uolelpey uoljelpey

"uoluido puodas JoJ peal salpnis
apISIN0 PAPN|OXa pue paljiuap)

'saIpnIs
3pISINO JO spea’ ,uojuido puooss,
3g 0} puno} aiom salep Jualaip

(9€6'2/0) 0°0

eNLLA INVX3 AN3 "AdNLS DNITA

UO SUlINJ20 SBWI} PUS pue Uels

(9€6'2/0) 0°0

JANLLQ WYX3 NIDIE "AANLS DNITA

pus/Hels wexe
ainpadoid

swexa A30j01pey SuiSew|

"pepN|oxa pue palyiusp]
2lam SaLUd YYIN Ysnji Uod

"aWI} pels uoisnjul SulAusseosiw

‘melp Alojeioqe| a10jeq

ysny} pod uneday Joj Ajuenbal)
sem YYIA 8yl uo dweisawi 1S4

(088'8/0) 0°0

JINIL NINVL OANITNINQY ¥VIN

SUSIA UOISNJU|  PUS/UEIS UOISNIU|

"(919 ‘wexa A30jo1pel

JO pus ‘uoisnjul Jo pus ‘89)

Aep Jajunodua Jo pua MJew 0} pasn
SEM JUSAS PBjuSLLINOO0P ISE| JO pul

‘IN0x08Yo diys
Sjuaied swWos N0 paydayd 10U alam
sadA1 JB1UNOdUS UIRUSO—WOpPUE)

(€T2'02/€59°2T) 929

JALLA LNOMOIHD LddY d3HOS 4

1e 3uissiw jou sem dwejsawl|

(€T2'02/812'9) 8°0€

eNLLQ ANT LISIA'LddY Q3IHOS 4

‘SHSIA UOISNJUL ‘SHSIA Japiroid) ||y

(SUOISS8S JuBLLEaI}

uoljelpel ‘SU0ISSSS UORENWIS

uolelpes ‘swexs A30joipel
pus Jsjunooul

‘pasn sem
uoneINp 1SIA 1oy S1ewnse a1egolng

*SUOIIBO0| DIUID SO Ul
pa1usLIa|dLLI 10U SBM YdIym ‘ajnpoLu

(0L¥'£/2GS'T) 802

eN11d ¥3LINT SAHd LddV Q3IHOS 4

SUSIA JOPINOId  UIEIS UISIA JPINOI

‘pasn sem
uoneINp 1SIA 1oy S1ewnse a1egolng

LU0IssaI301d Jusied,, S,0ld3
10 8Sn U0 Juspuadap sem Aoeindoy

(0SE'9T/9LT'Y) §'GC

eN11d dINOOY LddY d3IHIS 4

SYSIA UOISNJUI ‘SYSIA JBPIAOl4  PBLIOO Jusiied

"Rep 8y Jo swn
|eAlR 1S11) S,Jusiied sy} siedipul
0} pasn Ajuo sem dwejsaul} Ul-yo8y)

awll} awes ay}
1B Ul pay2ayd suswiulodde sidiiniy

(€12'02/0) 0°0

eNLLA NIMOIHO LddY AIHIS 4

‘SYISIA UoISNJUI ‘SUISIA JopiAoid) ||y

(SuoISS8s jusules)
uoljelpel ‘suoisses uolenwis
uonelpes ‘swexs A3ojo1pel ul-493yo

/lenlle Juaned

wauysnipy fiang

paynuap| swa|gosd

(IN/u] %)
sanjep Suissiy

pIal4 aseqejeq

sadf] Jalunoau3 jueAs|ay adf) wan3

sisAjeuy Jo} palapisuo) sdweisewl] *| 379v1

Volume 16, Issue 8

e680 © 2020 by American Society of Clinical Oncology



Time Costs Associated With Palliative Chemotherapy

Calculation of Time Metrics

For each patient, the following time metrics were de-
termined: number of health care encounter days, total visit
time, care time, and noncare time using the EMR time-
stamps identified above (Fig 1). Encounter days were
defined as any day with at least one health care visit. Days
with only a laboratory visit were excluded because of the
inability to reliably capture these visits with the timestamps
available through the EMR. For each encounter day, total
visit time was established using the first and last EMR-
based time stamps at the facility plus the estimated round-
trip commute time. Care time included estimated time with
a medical or radiation oncology provider, time receiving
chemotherapy within the infusion suite, time receiving
radiation therapy or undergoing radiation simulation, and
time undergoing imaging studies. Time waiting to receive
care represented the difference between total visit time at
the facility and the care time. Noncare time included round-
trip commute time and time waiting to receive care

Statistical Analysis

Descriptive statistics were calculated to summarize patient
health system encounters and associated time metrics,
including total visit time, care time, and noncare time, for all
patients. Using the Kaplan-Meier method, overall survival
was calculated from the start of treatment of metastatic
disease to the date of death from any cause, last contact, or
end of data collection (January 15, 2019). Among cohort
members, the median number of calendar days with at
least one outpatient visit was compared with the median
overall survival to estimate the median proportion of time
spent in health care relative to total survival time.

Several subgroup and sensitivity analyses were performed.
To measure the impact of demographics, treatment, and
practice factors, the primary analysis was repeated in
subgroups defined by age (age greater or less than
65 years), chemotherapy regimen (FOLFIRINOX, gemci-
tabine, or gemcitabine plus nab-paclitaxel), treatment
facility (community v academic), and distance from
treatment facility (per quartiles). Kruskal-Wallis analysis
was used to assess differences between subgroups. In
addition, sensitivity analyses were conducted by varying

P
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Time with an oncology or

radiation oncology provider II Wait time

FIG 1. Visual representation of the time metrics calculated.
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provider visit office times (using 15- and 45-minute time
lengths) to account for variation in visit length, as well as
excluding patients starting chemotherapy after January 15,
2018 to ensure adequate follow-up time at the time of data
extraction (January 15, 2019).

RESULTS

The final cohort consisted of 362 patients diagnosed with
metastatic pancreatic ductal adenocarcinoma who re-
ceived palliative chemotherapy within the University of
Pennsylvania Health System. Baseline characteristics are
listed in Table 2. Median age was 65 years (interquartile
range [IQR], 58-72 years), median ECOG performance
status was 1 (IQR, 0-1), 52% were male, 78% were white,
and 50% used Medicare as their insurance payer. Liver
(75%) and lymph nodes (54%) were the most common
sites of metastatic disease. Most patients (62%) received
gemcitabine plus nab-paclitaxel. Median duration of follow-
up was 202 days (IQR, 84-385 days), and 79% of patients
were deceased by the end of follow-up. The median overall
survival was 230.5 days (7.6 months; IQR, 110-431 days).

Table 3 shows summary estimates of time burden. Notably,
over the course of treatment, patients had a median of 22
(IQR, 10-41) encounter days, accounting for 10% of their
total days survived. When evaluating total number of dis-
crete visits, patients had a median of 15 office visits (IQR, 7-
27), 33 laboratory visits (IQR, 15-54), 17 infusion visits
(IQR, 7-29), and three radiology visits (IQR, 1-7). Of the 51
patients who received radiation therapy, the median
number of radiation treatment sessions was 12 (IQR, 5-25).

In aggregate, the encounters resulted in a median of
92.3 hours (IQR, 47-183 hours) spent engaging in out-
patient health care, of which 43.6 (IQR, 18-79) hours
represented “care time,” which included time spent either
with a provider, receiving cancer treatment, or undergoing
imaging studies. The remaining 53.2 (IQR, 26-102) hours
represented “noncare time,” which included time spent
commuting (25.8 hours; IQR, 11-53 hours) or waiting to
receive care (27.5 hours; IQR, 12-45 hours).

Per encounter, median visit time was 4.6 hours (IQR, 3.56-
5.44 hours), of which > 50% of time was accounted for by
noncare time, including wait and commute time.

Subgroup analyses evaluating the impact of clinical, de-
mographic, and practice factors on the time metrics
measured are listed in Appendix Table Al (online only).
Importantly, the proportion of encounter days relative to
survival time was similar across all subgroups (approxi-
mately 10%). Differences in total health care time were
noted by treatment type, age, race, and practice type. This
was in part due to differences in cumulative time spent in
the infusion suite between treatment regimens (gemcita-
bine, 9 hours; FOLFIRINOX, 46.3 hours; gemcitabine plus
nab-paclitaxel, 32.6 hours), commute time between black
and white patients (12.9 v 29.0 hours), and shorter
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TABLE 2. Baseline Characteristics (N = 362)

TABLE 3. Survival Time Analysis

Characteristic Measure Time Median (IQR)
Age, years, median (IQR) 65 (58-72) Median overall survival, days 230.5 (110-431)
Sex Median encounter days 22 (10-41)
Male 52 (188) Median health care time, hours 92.3 (47-183)
Female 48 (174) Care time 43.6 (18-79)
Chemotherapy Noncare time 53.2 (26-102)
FOLFIRINOX 25.7 (93) Total wait time 27.5 (12-45)
Gemcitabine 11.9 (43) Total commute time 25.8 (11-53)
Gemcitabine/nab-paclitaxel 62.4 (226) Median visit time, hours 458 (3.56-5.44)
Race Care time 1.91 (1.55-2.29)
White 78.2 (283) Noncare time 2.51 (1.98-3.16)
Black 149 (54) Abbreviation: I1QR, interquartile range.
Other 6.9 (25)
Payer
Commercial 47.0 (170) DISCUSSION
Niedicara 50.0 (181) Patients who are adequately prepared for potential toxicities
- associated with cancer treatment are more satisfied with
Medicaid 3.0(11) ) 0 i : 1
£COG o their care'” and report improved psychological outcomes.
performance status Therefore, understanding the patient experience, including
0 34.0 (123) the total outpatient time receiving care, is essential to guide
1 56.4 (204) informed consent and identify deficiencies in cancer care
2 8.56 (31) delivery. This knowledge is particularly important for pa-
3 110 @) tients with metastatic pancreatic cancer receiving palliative
= o " chemotherapy, as the expected overall survival is a mere
ancreatic umor focation 6-11 months.>* We observe that 10% of a patient's days
Head 49.2 (178) survived involve a health care encounter, and of those days,
Body 19.1 (69) more than half of the time is spent either commuting to or
Tail 20.4 (74) from care or waiting for care. These findings provide
Multicentric 11.0 (40) a clritical snapshot r?‘f :]T.ehpat;ent expe;iencehduring a?;-
r re an n r enhan -
E— 10 bluatoycaea d_ ighlight the need for enhanced effi
ciency in care delivery.
No. of measurable metastatic sites, median (IQR) 2 (1-2) ) . ) .
— Although oncologists routinely discuss the risks and ben-
Metastatic sites ) : . )

- efits of chemotherapy, including safety and efficacy of
L fanien treatment, information on time costs to patients with ad-
Lymph node 54.1 (196) vanced disease, such as time spent traveling to, waiting for,
Lung 21.3 (77) and receiving care, is limited.'>'3 Cheng and colleagues'*
T — 251 (91) have quahtified .the burden of routine outpatient' care
Other 113 @1) among patients with early-stage breast cancer, reporting an

NOTE. Data are presented as % (No.) unless otherwise noted.

Abbreviations: ECOG, Eastern Cooperative Oncology Group;
FOLFIRINOX, 5-fluorouracil infusion, leucovorin, oxaliplatin,
irinotecan; IQR, interquartile range.

commute time (12.8 v29.8 hours) and wait times (22.0 v
29.6 hours) noted at the community practices. In sen-
sitivity analyses, results were similar regardless of a 15-,
30-, or 45-minute provider visit length. Median overall
survival was longer (279.5 days v 230.5 days) after ex-
cluding patients who initiated treatment after January 15,
2018; all other time metrics were similar (Appendix
Table Al).

€682 © 2020 by American Society of Clinical Oncology

average of 44 encounter days over an 18-month period,
with an average encounter length of 3.6 hours. Presley and
colleagues!® have demonstrated extensive health care
utilization among Medicare beneficiaries with early-stage
lung cancer, showing that patients spent 1 in every 3 days
interacting with the health system. Notably, these studies
were limited to patients with nonmetastatic cancer,
whereas it has been suggested that patients with more
advanced disease have a higher burden of appoint-
ments, longer clinic sessions, and higher total commute
times.'*1%17 Indeed, results from a recent survey regarding
patient flow within infusion centers of National Compre-
hensive Cancer Network member institutions showed
a high degree of variation in patient wait times based on

Volume 16, Issue 8
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type and stage of malignancy, treatment modality, and
health system protocol.*® Collectively, the results of these
studies highlight the importance of understanding the
patient experience, particularly patients with advanced
disease, to improve quality, efficiency, and expectations
of care.

To specifically address the paucity of data on the time cost
of receiving palliative cancer treatment and overcome the
limitations of prior studies, we designed a study of patients
with metastatic pancreatic ductal adenocarcinoma from
multiple different health care settings (community and
academic) and across multiple years of care (2011-2019).
We used a patient-centric approach by quantifying the
allocation of patient treatment time during routine out-
patient care, including commute time, wait time, and time
spent in testing and treatment. To capture a real-world
experience, we used real-time metrics, such as patient-
specific clinic check-in time and chemotherapy infusion
and radiation therapy start times. Subgroup analyses
identified notable differences in health care time by age,
race, chemotherapy type, and treatment facility but showed
nearly identical proportions of survival time on outpatient
health care across these groups. Sensitivity analyses
demonstrated that the results were robust to multiple
assumptions.

Our work has several limitations. First, this is a retrospec-
tive, single-institution study, potentially limiting its gener-
alizability. Nevertheless, we included a large array of
practice types that are affiliated with our institution, in-
cluding a large, urban academic center and multiple
smaller community-based practices. Second, because of
lack of reliable hospital and emergency room electronic
records before 2016, we limited our assessment of time
allocation to ambulatory care. Eliminating capture of
emergency room visits and hospital admissions likely un-
derestimates true patient care time. Third, because of the
large volume of encounter days, we were not able to cal-
culate daily travel times and instead extrapolated com-
mute time on the basis of a standardized date and time.
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Therefore, potential variability in commute time expe-
rienced throughout the day was not captured in our
study. Similarly, our commute time analysis did not
account for travel by public transportation or walking or
the effect of home community (rural, suburban, urban)
on travel time. Finally, the retrospective design of this
study meant we were limited to the available time
metrics captured in the EMR. Because the EMR time-
stamp data could not accurately capture the true length
of a provider visit or a radiation planning session, an
estimated 30 minutes for provider visits and 60 minutes
for radiation planning sessions was used. Therefore, our
calculated care time could represent an over- or un-
derestimate of the true patient experience. Also, this
limited our ability to capture actual wait time data for
these encounters and may have led to an underestimation of
true patient wait times. Similarly, visits with other health care
providers (primary care, palliative care, other medical or
surgical specialties) were not captured in our analysis, which
would likely increase the total care time for patients in our
cohort.

Our work represents a critical first step in improving our
understanding of the treatment burden imposed on pa-
tients with advanced cancer during routine care. Pro-
spective cohort studies to more accurately capture the
patient experience, including time spent receiving inpatient
and emergency care and time spent recovering from
treatment, are important next steps to quantify the total
treatment burden. Likewise, qualitative studies describing
patient expectations and experiences during treatment are
needed to fully understand the patient perspective. Ulti-
mately, these data could result in initiatives to streamline
patient care, such as optimized patient scheduling prac-
tices, comanagement with community practices, increased
availability of home care, and utilization of telemedicine.®'9%°
Our results demonstrate that the total time patients spend
interacting with the health care system is substantial and
signals the need to create innovative care models to reduce
treatment burden and streamline care delivery.
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Patients excluded
Patients lacking EMR data
Patients with < 3 encounters
Patients with documented home
address > 150 miles from their
treatment facility

Patients identified with
metastatic pancreatic

Patients identified with pancreatic ductal
adenocarcinoma and treated with FOLFIRINOX,
gemcitabine plus nab-paclitaxel, or gemcitabine in
the University of Pennsylvania health system
(N =747)

Patients with resectable,
borderline resectable, or locally
advanced disease excluded
(n =339)

ductal adenocarcinoma at

time of presentation

(n = 46)
(n=2)
(n=41)
(n=3)

(n = 408)

Patients in
final cohort
(n = 362)

FIG A1. Flowchart of the study cohort. EMR, electronic medical record; FOLFIRINOX, 5-fluorouracil infusion,

leucovorin, oxaliplatin, irinotecan.
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TABLE A1. Subgroup and Sensitivity Analyses

Median Total Median Total Median Total
Median Overall Median Total  Survival Time Spent  Visit Time Median Care ~ Wait Time Commute Time
Analysis Survival (days) Encounter Days Receiving Care (%) (hours) Time (hours) (hours) (hours)
Primary analysis 230.5 22 10.1 92.3 43.6 27.5 25.8
Subgroup analyses®
Chemotherapy regimen
FOLFIRINOX (n = 93) 232 22 10.2 114.9 57.7 30.6 29.0
Gemcitabine (n = 43) 141 11 10.3 41.6 16.5 13.6 11.8
Gemcitabine plus 258 24.5 9.93 924 42.8 28.9 29.3
nab-paclitaxel
(n = 226)
P .001 .002 .599 .0001 .0001 .0005 .0005
Age, years
< 65 (n =168) 259.5 25 10.1 121.7 52.6 30.5 33.2
> 65 (n =194) 206 185 10.1 83.5 35.0 24.9 19.2
P .002 .003 813 .0004 .0001 .006 .001
Race
White (n = 283) 238 23 9.90 99.7 44.7 27.7 29.0
Black (n = 54) 204 20 10.6 67.6 30.5 25.7 12.9
Other (n = 25) 243 23 10.3 105.0 54.5 29.6 35.6
P 726 770 714 .081 .330 .269 .002
Distance
25th quartile (1-8 203 21 10.7 81.8 41.3 26.6 11.1
miles; n = 90)
50th quartile (9-20 256 24 9.71 95.6 439 27.5 235
miles; n = 91)
75th quartile (21-35 230 22 10.3 97.5 43.6 28.7 337
miles; n =91)
100th quartile (= 36 261 20 9.10 128.5 48.5 30.3 46.0
miles; n = 90)
P 712 .768 .001 032 .893 814 .0001
Practice type
Academic® (n = 304) 231 22 10.0 98.1 43.6 29.6 29.8
Community® (n = 58) 208 225 11.2 77.8 424 22.0 12.8
P 716 602 .057 .103 .823 011 .0001
Sensitivity analyses
Appointment times
15 minutes 231 22 10.1 92.3 39.1 31.0 26.7
45 minutes 231 22 10.1 92.3 47.0 24.4 26.7
Excluding patients with 279.5 25 9.90 105.9 46.0 29.5 30.9
< 1 year follow-up®
(n = 308)

@Kruskal-Wallis analysis to assess differences in subgroups.

®Academic practices: Hospital of the University of Pennsylvania, Penn Presbyterian Medical Center, Pennsylvania Hospital.
cCommunity practices: Radnor, Exton, Kennett Square, Chester County, Princeton, Valley Forge, Cherry Hill, Virtua Vorhees.
9Excluded patients who initiated treatment after January 15, 2018.
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