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Purpose: Retaining quality of life in patients treated with SBRT for prostate cancer

remains paramount. As such, balancing the benefits of treatment against the effects of

therapy on elderly patients is essential. The EORTC QLQ-ELD14 (ELD-14) is a validated

questionnaire with a domain dedicated to burden of illness and treatment in the elderly.

The Expanded Prostate Cancer Index Composite (EPIC)-26 is a validated questionnaire

which measures urinary, bowel, sexual, and hormonal symptoms. This study reports

trends in self-reported burden in patients with prostate cancer treated with SBRT and

reveals convergence of self-reported burden with treatment related side effects obtained

from the EPIC-26 questionnaire.

Methods: All patients≥70 years old, with localized prostate cancer treated with SBRT±

ADT at Medstar Georgetown University Hospital from 2013 to 2018 and had completed

the ELD-14 were eligible for inclusion in this cross-sectional cohort study. Percentage

of responses to questions related to disease and treatment burden were counted for

each category (“not at all” and “a little” vs. “quite a bit” and “very much”). Additional

demographic features were derived from available medical records. A total of 111

patients (median age of 74) responded to the ELD-14 questionnaire at onset of treatment

and at the 2-year mark. Responses to EPIC questionnaires at matched follow-ups were

scored and correlated with the self-reported burden domain of the ELD-14 using the

Spearman correlation coefficient.

Results: Number of patients reporting “quite a bit” or “very much” burden from prostate

cancer was 6.3% prior to treatment. This was highest at 1-month (10.8%) and decreased

to 9.0% at 24 months post-SBRT (X2 = 3.836, p = 0.6986). By comparison, 3.6 and

5.4% reported “quite a bit” or “very much” burden from treatment at start of treatment

and 24 months, respectively (X2 =1.046, p= 0.9838). Patient reported treatment burden

was found to converge well with individual domains of EPIC-26. Patients undergoing ADT

experienced more burden than their non-ADT counterparts.

https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2019.01528
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2019.01528&domain=pdf&date_stamp=2020-01-22
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:nima.aghdam@gunet.georgetown.edu
mailto:spc9@gunet.georgetown.edu
https://doi.org/10.3389/fonc.2019.01528
https://www.frontiersin.org/articles/10.3389/fonc.2019.01528/full
http://loop.frontiersin.org/people/855348/overview
http://loop.frontiersin.org/people/400312/overview
http://loop.frontiersin.org/people/785647/overview
http://loop.frontiersin.org/people/456939/overview
http://loop.frontiersin.org/people/26488/overview
http://loop.frontiersin.org/people/25988/overview


Aghdam et al. Treatment Burden From Prostate SBRT

Conclusions: This cross-sectional study suggests a minority of patients reported high

burden from their clinically localized prostate cancer or from their SBRT treatment.

Self-reported burden converged well with lower EPIC scores in multiple domains.

Keywords: SBRT, prostate cancer, burden of disease, patient reported outcome (PRO), quality of life, cyberknife

INTRODUCTION

Critical advances in the precise delivery of high doses of
radiation to the prostate have made ultrahypofractionation a
promising option for patients with localized prostate cancer.
While clinical trials are underway, early findings from multi-
institutional consortium have shown excellent outcomes (1–
3). At the same time, careful assessment of patient reported
quality of life measures (QoL) has provided important guidance
in management of early and late treatment related toxicities.
Given that prostate cancer is often a curable disease with
many efficacious modalities available to patients, it is imperative
to consider burden of treatment in deciding between the
various options.

Patient burden is multifactorial related to the anxiety of
diagnosis, logistics of treatment, and associated treatment related
side effects. Validated instruments to assess patient’s subjective
burden of disease and treatment are not commonly used in
prostate cancer clinics. The EORTC QLQ-ELD14 (ELD-14)
questionnaire was developed to supplement the QLQ-C30 and
address health-related quality of life in elderly patients with
cancer. The questionnaire was previously validated in individuals
over 70 with cancer, and assesses mobility, family support,
anxiety, burden of disease, and illness (4). We were interested
in assessing how these domains impact our population of elderly
prostate cancer patients undergoing radiation therapy. As such,
we introduced the EORTC-QLQ-ELD14 (ELD-14) questionnaire
in our clinic. The Expanded Prostate Cancer Index Composite
(EPIC)-26 is a validated instrument that evaluates urinary,
bowel, sexual function and bother, and hormonal outcomes
(5). We have employed this questionnaire in our clinic and
have previously reported on the use of EPIC-26 to assess for
patient reported outcomes (5–8). Critical gaps remain in our
understanding of patients’ perceived burden of disease and
treatment and its correlation with urinary, bowel, sexual, and
hormonal symptoms (6). In this report, we seek to correlate the
ELD-14 burden domains with the EPIC-26 domains on patient
reported outcomes. To our knowledge, this is the first report
on subjective disease and treatment burden for patients with
localized prostate cancer who have undergone SBRT.

PATIENT SELECTION

The Georgetown University Institutional Review Board (IRB)
approved this single institution prospective quality of life (QoL)
study (IRB#: 2009-510), and it meets the requirements for
protection of human rights. For this cross-sectional cohort study,
all individuals diagnosed with localized prostate cancer who
received SBRT at MedStar Georgetown University Hospital from
2007 to 2018 were eligible for inclusion. Patients were stratified

using the D’Amico risk group classification (9). Patients who
received androgen deprivation therapy were included in the
cohort. Twenty-four months of follow-up were required to be
included in the analysis. Patients were required to have completed
the QLQ-ELD-14 and EPIC-26 prior to treatment and during
the majority of subsequent follow-ups for 24 months. Only
individuals >70 years old were eligible for inclusion in the study
given the validation of the ELD-14 questionnaire was done in this
patient population.

SBRT TREATMENT PLANNING AND
DELIVERY

Simulation, contouring, and treatment planning were conducted
based on a previously described institutional protocol (10). One
week after placement of 4 to 6 gold fiducial markers in the
prostate, patients underwent a CT simulation of the pelvis. The
bladder, prostatic urethra, membranous urethra, and rectum
were contoured (SC). Inverse planning was generated with
prescription dose of 35–36.25Gy in five fractions using 6-MV
photons calculating onMultiPlan version software (Accuray Inc.,

TABLE 1 | Patient Characteristics.

Patient percentage (n = 111)

Age (years) Median 74 (70–87)

Race

White 68.4 (77)

Black 22.5 (25)

Other 8.1 (9)

Pretreatment PSA (ng/ml) Median 10.03 (1.6–100)

T stage

T1c–T2a 73.9 (82)

T2b–T2c 26.1 (29)

Gleason score

6 23.4 (26)

7 57.7 (64)

8–9 18.9 (21)

Risk group

Low 12.6 (14)

Intermediate 64.9 (72)

High 22.5 (25)

Hormone Status

Yes 27.0 (30)

No 73.0 (81)

SBRT dose

35 20.7 (23)

36.25 79.3 (88)
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Sunnyvale, USA). Dose volume histograms were constructed to
meet clinically established dose objectives and constraints for
OARs. Specifically, treatment was delivered using the CyberKnife
robotic radiosurgical system (Accuray Inc., Sunnyvale, CA,
USA). Fiducial tracking using continuous orthogonal x-rays was
employed to account for intrafractional target motion.

FOLLOW-UP AND STATISTICAL ANALYSIS

Cross-sectional assessment of patients’ quality of life was
conducted using QLQ- ELD14 and EPIC-26 on the first day
of treatment and at 1, 3, 6, 9, 12, 18, and 24 mons following
treatment during subsequent routine follow-ups. Our analysis
focuses on single item questions of burden of illness and burden
of treatment in the QLQ-ELD14. All ELD14 responses were
converted into a burden score between 0 and 35 by averaging the
responses at a given time point and using a calculation provided
in the supplemental materials. In this questionnaire, higher
scores represent increased burden. These scores were stratified
by individuals who underwent ADT at the start of treatment
and who did not. We identified the percentage of responses
to each of the burden domain questions, including those who
responded “not at all,” “a little,” “quite a bit,” or “very much” at
each time point. Finally, the score for each EPIC-26 item was

converted into a standardized value in accordance with standard
EPIC-26 scoring instructions (11). We separated cohorts into
individuals who reported no burden and patients who reported
any burden. Based on these cohorts, averages of the standardized
values were calculated in each the domain of interest at each time
point (11). Lower domain scores represented increased burden.
Questions 1-5, 6a-7, 8a-12, and 13a-13e of the EPIC26 short form
represented the urinary, bowel, sexual, and hormonal domains,
respectively. We sought to assess convergence validity between
the ELD14 burden domain score and EPIC-26 domains using
the Spearman Correlation (4). In assessing for the convergence
validity, we anticipated that the scales on the ELD14 burden
domain and EPIC-26 domains would be correlated. Spearman
Correlation was considered significant if the absolute value of
the coefficient was >0.35. The statistics were performed in SPSS
(Version 23.0. Armonk, NY: IBM Corp). Chi-square tests were
performed and figures were made on Prism v8.3 (GraphPad
Software, San Diego, CA).

RESULTS

Between August 2013 and August 2018, 111 patients that
completed both ELD-14 and EPIC-26 at the onset of treatment
and at 24 months post-treatment were eligible for inclusion

FIGURE 1 | Self-reported (A) burden of illness and (B) burden of treatment based on the ELD-14 questionnaire stratified as percentage response by very much

burden (red), quite a bit of burden (purple), a little burden (green), or no burden at all (blue) against time from start of radiation therapy.
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FIGURE 2 | Responses to (A) urinary, (B) bowel, (C) sexual, and (D) hormonal

domains of EPIC 26 over time since beginning radiation therapy. The

responses are stratified by patients reporting any burden (red) and patients

reporting no burden (blue) in ELD14 questionnaire.

in this study. Patient characteristics are presented in Table 1.
Proportional responses to the burden of treatment and disease
questions in ELD-14 are shown in Figure 1. Prior to treatment,
6.3% of patients reported “quite a bit” or “very much” burden
from prostate cancer. This number increased to 10.8% at 1-
month post-SBRT and reached its nadir at 3 months (4.5%). By
24 months, 9.0% reported “quite a bit” or “very much” burden
from their disease. There was no significant difference of burden
of disease over time (X2 = 3.836, p = 0.6986). Likewise, prior
to treatment, 3.6% of patients reported “quite a bit or “very
much” burden from treatment for their prostate cancer. This

TABLE 2 | Convergence of ELD14 burden domain’s composite score with

EPIC-26 urinary, bowel, sexual, and hormonal function.

EPIC domain convergence with burden domain

Urinary Bowel Sexual Hormonal

SBRT Start −0.16535 −0.2399 0.025495 −0.3477

1 Month −0.5174** −0.26541 −0.10523 −0.37512**

3 Month −0.40595** –0.33245 –0.13898 –0.10912

6 Month −0.47292** −0.44464** –0.11121 −0.4568**

9 Month −0.50781** –0.18895 –0.19427 −0.44757**

12 Month –0.2969 –0.11908 –0.15222 –0.33159

18 Month −0.4014** −0.44067** –0.16248 –0.31982

24 Month −0.48738** –0.25163 –0.18681 −0.38083**

Bold and **indicates significance of the Spearman Correlation at that time point. EPIC-

26 urinary domain appears to have strongest correlation with the ELD-14 burden domain

over nearly every time point in follow up. Hormonal domains revealed a resilient correlation

with patient reported burden while sexual domain appears to have the weakest correlation

with the ELD-14 burden domain.

burden increased to 6.3% at 1 month and reached its nadir at 3
months post-SBRT (3.6%). At 24 months, 5.4% reported “quite
a bit” or “very much” burden from treatment (Figure 1). There
was no significant difference of burden of treatment across time
(X2 =1.046, p = 0.9838). In patients who report any burden on
the ELD-14 questionnaire, the EPIC-26 sexual, urinary, bowel,
and hormonal domain scores are worse than those who report
no burden at all time points (Figure 2). The EPIC-26 scores in
the urinary domain begin to decline in the months following
treatment in patients experiencing burden (Figure 2A). By 6
months post-SBRT, the mean value is 79.2 in patients. This
remains stable at 24 mon at 80. In the bowel domain, symptoms
in the patients reporting burden are most at 6 and 18 months
following treatment and improve at 9 months (Figure 2B). In the
sexual domain, symptoms are poor at the start of treatment and
remain stable in the months following treatment (Figure 2C).
Finally, in the hormonal domain, patients experiencing any
burden experience the most hormonal symptoms 6 months post-
SBRT, but the symptoms improve relative to baseline (86.6) by 24
months at 91.7 (Figure 2D).

We assessed convergence validity between the EPIC-26
domain scores and the ELD-14 burden scores using the
Spearman Correlation (4). The results are reported in Table 2

and reveal significant correlation between bowel, urinary, and
hormonal function at various timepoints when the coefficient
>0.35. EPIC-26 urinary domain appears to have strongest
correlation with the ELD-14 burden domain over nearly every
time point in follow up (1, 3, 6, 9, 18, and 24 mon). In the bowel
domain, there is convergence at 6 and 18 months. The sexual
domain appears to have the weakest correlation with the ELD-14
burden domain. In the hormonal domain, there is convergence
at 1, 6, 9, and 24 months.

Given the convergence of the ELD-14 score with the
EPIC domains, we stratified patients based on their ADT use
(Figure 3). The total ELD-14 burden scores for all patients and
burden scores stratified by ADT use are graphically demonstrated
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FIGURE 3 | Total burden scores (including burden of disease and treatment)

based on ELD for (A) all patients, (B) stratification of patients who underwent

ADT (red) or did not undergo ADT (blue). Error bars represent SEM.

in Figure 3. The ELD-14 burden domain was significantly higher
for patients who also received ADT over time. The most
pronounced difference was at 6 months where the ADT cohort
experiences more burden while no ADT cohort experiences the
least amount of burden. Both cohorts represent less burden over
time. The baseline ELD-14 scores for the ADT and the no-ADT
cohorts are 30.5 and 19.3, respectively. By 24months, the ELD-14
scores are 21.3 and 14.8, respectively.

DISCUSSION

In the current series, a minority of patients report high burden
from disease or from treatment after undergoing SBRT for
their localized prostate cancer. At its peak, 10.8% of patients
report “quite a bit” to “very much” burden of illness in contrast
with 6.3% reporting burden from treatment suggesting that
patients attribute most of their perceived burden to their illness
and not to their treatment. Interestingly, the fluctuation in
the burden domain of ELD-14 mimic an expected pattern
of symptomatology observed in patients treated with SBRT.
Immediately after treatment, patients report high level of burden
likely reflecting the higher incidence of acute toxicity in the
urinary and bowel domain. The convergence of EPIC-26 and
ELD-14 burden domains suggest that, symptomatic declines
in bowel, sexual and urinary domains likely contribute to the
incidence of self-reported burden. However, nearly 20% of
patients who report “not at all” or “a little” burden of illness
and treatment have similar EPIC-26 scores in bowel, urinary and
sexual domain as those in the high-burden cohort. Therefore,

patient’s perception of burden is likely nuanced with additional
elements such as sociodemographic or logistical factors.

Finally, patients who received ADT experienced greater
burden over time. This is consistent with previous studies
suggesting the diminished quality of life in patients who have
been treated with ADT (12–14). What is surprising is that
the self-reported burden in ADT cohort extended beyond the
time frame in which testosterone recovery occurs (15, 16). This
suggests that the deleterious side effects of ADT continue to incur
a burden on patients treated for localized prostate cancer. This
may include: continued fatigue, physical deconditioning as well
as muscle mass loss.

There are several identifiable limitations to our study.
Although data was prospectively collected at the time of
treatment and follow-up, we have retrospectively chosen to parse
out the “burden” domain and correlate it to the above variables.
EORTC-QLQ-ELD14 is a unique instrument, which addresses
several domains that are not routinely assessed in clinic; other
domains including anxiety and mobility are reported elsewhere.

Furthermore, it is impossible for two questions to provide
sufficient granularity in determining the nature of treatment
burden in our patients. Nevertheless, as a screening mechanism,
these questions appear to be highly correlated with lower
score in sexual, urinary, and bowel domains of EPIC-26. As
part of a questionnaire that addresses: anxiety, family support,
musculoskeletal symptoms, burden of disease, and illness, this
short instrument is easily deployable in a busy clinic and may
offer an initial screening tool for further investigations.

CONCLUSION

Our findings suggest that only a small fraction of patients
experience significant burden as a direct result of their treatment
as quantified by the EPIC-26. Furthermore, as expected, patients
who undergo ADT appear to experience more treatment and
disease related burden. However, there is a subset of patients
who experience burden of treatment in domains currently not
assessed with our available instruments. This is evident in the
number of patients who report a significant decline in their QOL
domain but without a correlating increase in their subjective
measure of burden. To this end, we have initiated a pilot study
in the clinic to conduct open-ended interviews with our patients
who reportmoderate to severe burden in ELD-14. The goal of this
follow-up study is to allow our patients to report what constitutes
as burden of illness and treatment on their terms without an
instrument to bias their interpretation of these questions. Our
hope is that in doing so, we can construct a more holistic
assessment of our patient’s experience as they undergo treatment
for their localized prostate cancer.
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