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Introduction: Androgen deprivation therapy has been shown to improve cancer
control when combined with radiotherapy. Relugolix is an oral GnRH receptor
antagonist that achieves rapid profound testosterone suppression, which may
increase the perception and/or impact of fatigue. This study sought to evaluate
neoadjuvant relugolix-induced fatigue in prostate cancer patients prior to the
start of stereotactic body radiation therapy (SBRT).

Methods: Relugolix was initiated at least two months before SBRT. The 13-item
Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F)
questionnaire was collected at baseline and one hour prior to SBRT initiation. A
five-point scale was used to score individual items. Overall scores range from O-
52 and individual item scores were converted to 0-100, with higher scores
reflecting less fatigue. Five "experience” items explored self-perceptions of
fatigue, and eight “impact” items sought to evaluate the effect of fatigue on
daily activities. Items were evaluated for statistical significance (paired t-test,
p < 0.05) and clinical significance (minimally important difference (MID); 0.5
standard deviation from baseline).

Results: Between March 2021 to December 2023, 89 men were treated at
Georgetown with neoadjuvant relugolix and SBRT. Mean age was 71 years
(range: 49-87). Median initiation of relugolix was 4.5 months prior to SBRT
(range: 2-14.2 months). 93% patients achieved castration (testosterone levels <
50 ng/dL) and 85% patients achieved profound castration (testosterone levels <
20 ng/dL). 87 patients completed the FACIT-F questionnaire, with an average
overall score of 45.6 at baseline and 41.0 at SBRT initiation. This difference was
statistically and clinically significant (p < 0.01, MID = 3.55). Patients experienced
anincrease in fatigue for 12 of 13 items, with statistically significant changes for 11
items. Three of five experience items showed a clinically significant increase in
fatigue. Only two of eight impact items were clinically significant.
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Discussion: Our study shows that relugolix significantly increases fatigue,
affecting multiple areas of life. While the fatigue does not appear to generally
impact a patient’s ability to carry out normal activities, patients demonstrate
frustration with being too tired for these activities. It is essential for clinicians to
counsel prostate cancer patients on the impact of neoadjuvant relugolix on
quality-of-life issues like fatigue.

KEYWORDS

prostate cancer, stereotactic body radiation therapy (SBRT), facit, relugolix, fatigue,
quality of life, androgen deprivation therapy (ADT)

1 Introduction

The National Comprehensive Cancer Network (NCCN)
currently recommends radiation therapy (RT) in conjunction
with androgen deprivation therapy (ADT) as the standard of care
for unfavorable intermediate to high-risk prostate cancer (1). The
addition of ADT to RT has been shown to improve overall survival
when compared to RT alone (2, 3). Stereotactic body radiation
therapy (SBRT), a newer more convenient RT option, has
demonstrated efficacious biochemical control in prostate cancer
with an excellent long-term safety profile (4). Recent data suggests
that addition of ADT to SBRT for unfavorable prostate cancer may
increase the probability of eliminating local disease and improving
biochemical recurrence-free survival (5-7). Unfortunately, ADT
remains underutilized due to bothersome symptoms such as
fatigue (8).

There are many different ADT options, all with the common
goal of suppressing testosterone production and therefore limiting
prostate cancer progression. GnRH agonists such as leuprolide are
the most commonly utilized. However, they cause an initial
testosterone flare, which may worsen urinary retention and bone
pain and causes a delay in castration (9). Relugolix is a novel oral
GnRH receptor antagonist that has demonstrated superior
sustained testosterone suppression in prostate cancer patients
when compared to leuprolide (10). Because GnRH receptor
antagonists do not induce a testosterone flare, relugolix can
achieve earlier profound castration (testosterone < 20 ng/dL) (10).
In addition, relugolix is also associated with faster and more
predictable testosterone recovery, which has important clinical
implications for the management of side effects (11).

One of the most common side effects of prostate cancer treatment
is fatigue. Referred to as cancer-related fatigue (CRF), it is defined by
NCCN as a “distressing, persistent, subjective sense of physical,
emotional, and/or cognitive tiredness or exhaustion related to
cancer or cancer treatment that is not proportional to recent
activity and interferes with usual functioning.” (12) A meta-analysis
by Luo et al. estimated that CRF was prevalent in 40% of prostate
cancer patients receiving RT, although a study by Dash et al.
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characterized CRF as a short-term effect of SBRT (13, 14). CRF is
also frequently reported during ADT, with an estimated 42%
prevalence (13). Studies have demonstrated that patients on ADT
reported more severe and clinically meaningful fatigue at six and 12
months in comparison to prostate cancer patients who never received
ADT (15). In the HERO trial, approximately 20% of patients who
received relugolix or leuprolide experienced physician-reported
fatigue, the majority of which was low grade (< grade 2) (10). The
etiology of ADT-induced fatigue is unclear, although it is postulated
that androgen deprivation can result in anemia because of
testosterone’s stimulatory effects on erythropoiesis (16, 17).

Fatigue is a crucial quality of life (QoL) metric with important
clinical and practical implications for patients. Baseline fatigue has
emerged as a useful prognostic factor, with studies demonstrating
that severe fatigue is significantly associated with increased mortality
(18, 19). Similarly, a large meta-analysis of 43 oncologic clinical trials
highlighted baseline fatigue as a strong predictor of overall survival
(20). Among prostate cancer patients treated with SBRT, those
encountering significant fatigue demonstrated inferior survival
compared to counterparts reporting less pronounced fatigue (21).
Beyond survival implications, CRF can cause major distress for
patients and impact their ability to carry out daily activities.
Despite ADT being a viable and effective treatment option for
prostate cancer, few studies have elucidated on ADT and fatigue.
Our investigation aims to examine how neoadjuvant relugolix prior
to SBRT impacts patient-reported fatigue in prostate cancer patients.

2 Materials and methods

We conducted a prospective investigation of intermediate to
high-risk prostate cancer patients treated with neoadjuvant
relugolix and SBRT at MedStar Georgetown University Hospital
(IRB 12-1775). We reviewed medical records to collect
demographic information on age and race. We also extracted
clinical information on body mass index (BMI), Gleason score,
prostate volume, prostate-specific antigen (PSA), and testosterone
levels after receiving relugolix. Risk groups were established using
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FIGURE 1

Diagram of the experience and impact domains for FACIT-F.

the D’Amico classification. The Charlson Comorbidity Index (CCI)
was calculated to assess patients’ comorbidities at baseline.

2.1 Drug treatment

Neoadjuvant relugolix was initiated at least two months prior to
SBRT. A 360 mg loading dose was given on the first day, with 120
mg oral doses taken daily at approximately the same time each day.
Patients were counseled on common side effects, including fatigue.

2.2 Fatigue assessment

To assess self-reported patient fatigue, the validated Functional
Assessment of Chronic Illness Therapy-Fatigue (FACIT-F)
questionnaire was collected at initial consultation and one hour
prior to SBRT initiation after several months of relugolix (22, 23).
13 individual items were scored on a five-point Likert scale: 0 (not at
all), 1 (a little bit), 2 (somewhat), 3 (quite a bit), and 4 (very much)
(24). The recall period, defined as the time patients are asked to
consider when answering the questions, was seven days. Reversals
were applied to negatively worded questions, and individual scores
were summed to constitute a total possible overall score of 52, with
higher scores reflecting less fatigue and better QoL (25).

When conducting analysis for individual items, scores were
transformed from 0 to 100. To capture the multidimensionality of
fatigue, the FACIT-F questionnaire was divided into “impact” and
“experience” domains (Figure 1) based on a paper by Cella et al. that
explored how impact and experience were two conceptually
different aspects of fatigue (26, 27). Five items that asked about
self-perceptions of fatigue (fatigue, weakness, listlessness, tiredness,
loss of energy) were classified as “experience.” The other eight items
questioned how fatigue impacted daily activities (trouble starting
things, trouble finishing things from tiredness, inability to do usual
activities, needing sleep, being too tired to eat, requiring help
for activities, experiencing frustration from being too tired to do
activities, and limiting social activity) and were deemed as “impact.”
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TABLE 1 Demographic and clinical characteristics.

Characteristics

INAVANGIERE);

Age at baseline (y), Mean + SD 71+7.8
<60 6(7)
60-69 35 (39)
70-79 38 (43)
>80 10 (11)

Race
White 49 (53)
Black 30 (34)
Other 10 (11)

Gleason Score
3+43=6 6 (7)
3+4=7 21 (24)
4+3=7 48 (54)
4+4=8 13 (15)
4+5=9 1(1)

Risk Group
Intermediate 72 (81)
High 16 (18)
Recurrent 1(1)

Charlson Comorbidity Index, Median (IQR) 0 (0-1)
None 47 (53)
Mild (1-2) 32 (36)
Moderate (3-4) 6 (7)
Severe (>5) 4 (4)

BMI (kg/m2), Median (IQR) 27 (25-30)
<185 0
18.5-24.9 23 (27)
25-29.9 41 (48)
30-34.9 15 (18)
35-39.9 5 (6)
40-44.9 1(1)

(n = 85)

Prostate Volume (cc), Median (IQR) 37 (28-49)

(n=88)

PSA (ng/ml), Median (IQR)

Baseline 8.3 (5.8-13)
At RT 0.84 (0.3-5.2)
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Statistical significance was calculated by the paired t-test (p < 0.05).
Clinical significance was evaluated by the minimally important
difference (MID), defined as 0.5 standard deviation from baseline.

3 Results

3.1 Patient demographics
and characteristics

Between March 2021 to December 2023, 89 men were treated at

Georgetown with neoadjuvant relugolix and SBRT (Table 1). Mean
age was 71 years (range: 49-87), with only 7% patients below 60

TABLE 2 Testosterone levels at baseline.

Characteristics No (%) (n = 89)

Effective Castration (Testosterone < 50ng/dL)

Yes 83 (93)
No 6 (7)

Profound Castration (Testosterone < 20ng/dL)

Yes 76 (85)
No 13 (15)

Effective castration was defined as testosterone levels <50 ng/dL, while profound castration
was defined as testosterone levels <20 ng/dL.

TABLE 3 FACIT-F scores at baseline and SBRT initiation for each item.

10.3389/fonc.2024.1412786

years old. 53% of patients identified as white, with 34% black
patients in our study. 25% were obese with a BMI >30 kg/m2.
81% of patients were considered intermediate risk, while 18%
patients had high risk prostate cancer. The median baseline CCI
score for our patient cohort was 0, with only 11% patients having a
CCI score above 3. Median initiation of relugolix was 4.5 months
prior to SBRT (range: 2-14.2 months). 93% patients achieved
effective testosterone castration, with testosterone levels below 50
ng/dL, and 85% patients achieved profound testosterone castration,
with testosterone levels below 20 ng/dL (Table 2).

3.2 FACIT-F responses

The average overall scores were 45.6 at baseline and 41.0 after
several months of relugolix (Table 3). This increase in fatigue was
both statistically and clinically significant (p < 0.01, MID = 3.55).
For the five items classified as “experience,” patients were found to
report increased fatigue (83.1 to 67.4, MID = 12.03), weakness (94.7
to 80.9, MID = 8.10), listlessness (89.6 to 80.1, MID = 10.96),
tiredness (83.1 to 71.6, MID = 11.1), and loss of energy (73.9 to 63.4,
MID = 11.04) after relugolix (Figure 2). These changes were all
statistically significant, although only three items- fatigue,
weakness, and tiredness- were found to be clinically significant.

Out of eight “impact” items, six items were considered
statistically significant. However, only two items were considered

Baseline SBRT initiation Statistical Clinical
(n = 87) (n = 87) Significance Significance
(p-value)
Overall Score 456 +7.1 41.0 £10.0 <0.01 Yes
(n=85) (n=85)
Experience ltems
Fatigue 83.1 £24.1 67.4+ 30.2 <0.01 Yes
Weakness 94.7 £ 16.2 80.9+ 26.4 <0.01 Yes
Listlessness 89.6 £ 21.9 80.1+ 28.0 <0.01 No
Tiredness 83.1 £22.2 71.6 +27.5 <0.01 Yes
Loss of energy 739 £22.1 63.4 £ 257 <0.01 No
(n = 86) (n = 86)
Impact ltems
Trouble starting things from tiredness 88.5+ 20.7 79.2 £25.9 <0.01 No
Trouble finishing things from tiredness 89.6 £19.5 81.2 +25.6 <0.01 No
Inability to do usual activities 79.5 £25.7 73.6% 23.9 0.04 No
Needing sleep 80.6+ 20.2 71.1 £26.9 <0.01 No
Too tired to eat 99.2 £4.54 96.3+ 12.8 0.03 Yes
Help with doing activities 94.4 + 154 94.4+ 13.5 0.83 No
Frustrated by being too tired to do activities 92.1 +17.5 81.7+ 26.3 <0.01 Yes
Limit social activity because tired 92.0 +18.0 87.8 +22.1 0.06 No
(n = 86) (n = 86)
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Radar plots showing the distribution of individual FACIT-F items at baseline and SBRT initiation. Individual item scores range from 0-100, with higher
scores reflecting better quality of life. Points further from the center indicate a higher quality of life. The top row depicts radar plots for experience,

while the bottom row depicts radar plots for impact.

clinically significant. Trouble starting things from tiredness (88.5 to
79.2, MID = 10.33), trouble finishing things from tiredness (89.6 to
81.2, MID = 9.76), needing sleep (80.6 to 71.1, MID = 10.10),
inability to do usual activities (79.5 to 73.6, MID = 12.86), being too
tired to eat (99.2 to 96.3, MID = 2.27), and frustration from being
too tired to do activities (92.1 to 81.7, MID = 8.76) were all
statistically significant. Only being frustrated by tiredness and
being too tired to eat were clinically significant. The other two
items, needing help with activities (94.4 to 94.4, MID = 7.71) and
limiting social activity from tiredness (92.0 to 87.8, MID = 9.00),
demonstrated neither clinically nor statistically significant changes.

4 Discussion

Our study is the first to demonstrate the effects of neoadjuvant
relugolix on fatigue perception and disability in prostate cancer
patients. FACIT-F has been validated to differentiate between
fatigue experienced by cancer patients versus fatigue in the
general population (28). The level of baseline fatigue in our study
(45.6) is similar to what has been previously reported in the general
US population (43.6) (28). After several months of relugolix, our
patients’ average overall fatigue (41.0) is similar to what has been
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shown in non-anemic cancer patients (40.0) (28). We found that
this increase in fatigue with relugolix was statistically and clinically
significant. While a FACIT-F score of 41.0 indicates mild fatigue,
our findings are consistent with previous reports of relugolix-
induced fatigue. In the HERO trial, approximately 99% of fatigue
experienced by patients on relugolix was classified as Grade 1
(relieved by rest) or 2 (not relieved by rest, limiting instrumental
activities of daily living) (10).

Our study also represents an important step towards
characterizing the multidimensionality of fatigue as a result of
prostate cancer treatment. After relugolix, patients reported greater
fatigue for almost all FACIT-F items. We observed statistically
significant changes for 11 out of 13 items and clinically significant
changes for five items. It appears that patients were mostly affected
by their self-perceptions of fatigue, with clinically significant changes
for three experience items: fatigue, weakness, and tiredness. The only
clinically significant impact items were being too tired to eat and
feeling frustrated about their tiredness. We postulate that the other
items were not clinically significant because the fatigue was not
significant enough to impact most daily activities. For example,
needing help with activities was unchanged after relugolix; the
increased fatigue was moderate enough to allow patients to
continue carrying out their activities independently.
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In line with our investigation, Cella et al. divided FACIT-F into
experience and impact to investigate the multidimensionality of
fatigue (26). The authors showed that while the overall FACIT-F
score was still a reasonable endpoint and that experience and
impact correlated strongly with each other, there were still
significant differences in how patients reported the two domains.
Our findings corroborate their conclusions that experience is more
likely to be affected than impact because the effects on daily
functioning are not yet pronounced (26). Another study
demonstrated a correlation between self-reported fatigue and
observed performance, with FACIT-F scores below 30 associated
with increased difficulty in performing daily activities (27). Our
investigation supports this finding, as our average overall FACIT-F
scores were above 30 and we noted a lesser change in impact than
experience. It is reassuring that fatigue was not more pronounced
considering the high rates of profound castration (85%) in
our population.

Current NCCN guidelines recommend screening for CRF,
conducting a thorough physical exam and assessment, and
managing fatigue based on clinical status (12). Typical
management of ADT-induced fatigue includes physical activity,
behavioral therapy, and nutrition counseling. In particular, exercise
has been shown to significantly reduce CRF in patients with high
levels of baseline fatigue (29). It is also critical to educate patients
appropriately about the likelihood of experiencing CRF and its
subsequent management. A small survey of prostate cancer patients
on ADT found general dissatisfaction with their healthcare
providers surrounding education and preparedness in managing
their CRF (30). Survey participants reported that they often resorted
to self-management strategies (30). Feeling frustrated about
tiredness was one of two impact items that we found to be
clinically and statistically significant. Even when patients at our
institution were educated about fatigue and did not experience
significant changes in their daily functioning, their frustration
underscores the importance of counseling and providing effective
tools to manage CRF.

Studies have suggested that CRF is greater in patients with
significant medical comorbidities (31). A strength of our study is the
inclusion of CCI, a metric to estimate comorbidity burden. Our
median CCI was 0, indicating that the majority of our patients did
not have any significant comorbidities that would have contributed
to CRF. Only 11% of patients had a CCI above 3, meaning that their
comorbidity burden was moderate or severe. Our patient cohort is
also diverse, with 34% black patients included in our study.

Limitations to our study include a small sample size, given the
recent FDA approval of relugolix in December 2020. Our
investigation also had a relatively short follow-up period, with a
median of 4.5 months of relugolix treatment. Because it is expected
that fatigue would increase with longer ADT duration, future
directions should characterize changes in fatigue over a longer
period of time while also examining how fatigue changes with the
rapid testosterone recovery experienced by patients after
discontinuation of relugolix (15). It would also be beneficial to
compare how patients treated with relugolix experience fatigue
differently than patients treated with other ADT therapies.
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5 Conclusions

Our study shows that neoadjuvant relugolix prior to SBRT
significantly increases self-perceptions of fatigue, although the
fatigue does not appear to generally impact patients’ abilities to
carry out normal activities. Nevertheless, patients still demonstrate
significant frustration with their fatigue, emphasizing the need to
effectively counsel patients on QoL side effects. Limitations to our
study include a small patient cohort and shorter follow-up period.
Future directions for this investigation include comparing the
effects of relugolix on fatigue to GnRH agonists, such as leuprolide.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Georgetown-
MedStar Institutional Review Board. The studies were conducted in
accordance with the local legislation and institutional requirements.
The participants provided their written informed consent to
participate in this study.

Author contributions

JH: Conceptualization, Data curation, Formal analysis,
Investigation, Validation, Visualization, Writing - original
draft, Writing - review & editing. LG: Conceptualization, Funding
acquisition, Investigation, Project administration, Resources,
Supervision, Validation, Writing — original draft, Writing - review
& editing. MK: Data curation, Formal analysis, Validation, Writing
- review & editing. SaS: Writing - review & editing. MD: Writing
- review & editing. AZ: Writing — review & editing. MA: Writing —
review & editing. DK: Writing - review & editing. PL: Writing -
review & editing. ND: Writing - review & editing. SiS: Writing
- review & editing. SC: Writing — original draft, Writing - review
& editing,

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. The
Department of Radiation Medicine at Georgetown University
Hospital receives a grant from Accuray to support a research
coordinator. This work was supported by The James and
Theodore Pedas Family Foundation. SC and DK acknowledge the
grant ROIMDO012767 from the National Institute on Minority
Health and Health Disparities.

frontiersin.org


https://doi.org/10.3389/fonc.2024.1412786
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Hsueh et al.

Conflict of interest

SC serves as a clinical consultant to Sumitomo Pharma/Pfizer
Inc. ND is on the Speaker Bureau for Sumitovant Biopharma.

The remaining authors declare that the research was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

References

1. National Comprehensive Cancer Network. NCCN clinical practice guidelines in
oncology (NCCN Guideline): prostate cancer. Available online at: https://www.ncen.org/
professionals/physician_gls/pdf/prostate.pdf (Accessed 16 February, 2023).

2. Jones CU, Hunt D, McGowan DG, Amin B, Chetner MP, Bruner DW, et al.
Radiotherapy and short-term androgen deprivation for localized prostate cancer. N
Engl ] Med. (2011) 365:107-18. doi: 10.1056/NEJMoal012348

3. Kishan AU, Dang A, Katz AJ, Mantz CA, Collins SP, Aghdam N, et al. Long-term
outcomes of stereotactic body radiotherapy for low-risk and intermediate-risk prostate
cancer. JAMA Netw Open. (2019) 2:e188006. doi: 10.1001/jamanetworkopen.2018.8006

4. Kishan AU, Sun Y, Hartman H, Pisansky TM, Bolla M, Neven A, et al. Androgen
deprivation therapy use and duration with definitive radiotherapy for localised prostate
cancer: an individual patient data meta-analysis. Lancet Oncol. (2022) 23:304-16.
doi: 10.1016/S1470-2045(21)00705-1

5. Zelefsky M]J, Kollmeier M, McBride S, Varghese M, Mychalczak B, Gewanter R,
et al. Five-year outcomes of a phase 1 dose-escalation study using stereotactic body
radiosurgery for patients with low-risk and intermediate-risk prostate cancer. Int |
Radiat Oncol Biol Phys. (2019) 104:42-9. doi: 10.1016/j.ijrobp.2018.12.045

6. Zelefsky MJ, Goldman DA, Hopkins M, Pinitpatcharalert A, McBride S, Gorovets
D, et al. Predictors for post-treatment biopsy outcomes after prostate stereotactic body
radiotherapy. Radiother Oncol. (2021) 159:33-8. doi: 10.1016/j.radonc.2021.02.008

7. van Dams R, Jiang NY, Fuller DB, Loblaw A, Jiang T, Katz AJ, et al. Stereotactic
body radiotherapy for high-risk localized carcinoma of the prostate (SHARP)
consortium: analysis of 344 prospectively treated patients. Int J Radiat Oncol. (2021)
110(3):731-7. doi: 10.1016/j.ijrobp.2021.01.016

8. Nguyen PL, Alibhai SM, Basaria S, D’Amico AV, Kantoff PW, Keating NL, et al.
Adverse effects of androgen deprivation therapy and strategies to mitigate them. Eur
Urol. (2015) 67:825-36. doi: 10.1016/j.eururo.2014.07.010

9. Van Poppel H, Abrahamsson PA. Considerations for the use of gonadotropin-
releasing hormone agonists and antagonists in patients with prostate cancer. Int ] Urol.
(2020) 27:830-7. doi: 10.1111/iju.14303

10. Shore ND, Saad F, Cookson MS, George DJ, Saltzstein DR, Tutrone R, et al. Oral
relugolix for androgen-deprivation therapy in advanced prostate cancer. N Engl ] Med.
(2020) 382:2187-96. doi: 10.1056/NEJMo0a2004325

11. Tutrone R, Saad F, George DJ, Tombal B, Bailen JL, Cookson MS, et al.
Testosterone recovery for relugolix versus leuprolide in men with advanced prostate
cancer: results from the phase 3 HERO study. Eur Urol Oncol. (2024) 7(4):906-13.
doi: 10.1016/j.eu0.2023.11.024

12. Berger AM, Mooney K, Alvarez-Perez A, Breitbart WS, Carpenter KM, Cella D,
et al. Cancer-related fatigue, version 2.2015. J Natl Compr Canc Netw. (2015) 13:1012-
39. doi: 10.6004/jncen.2015.0122

13. Luo YH, Yang YW, Wu CF, Wang C, Li W], Zhang HC. Fatigue prevalence in
men treated for prostate cancer: A systematic review and meta-analysis. World J Clin
cases. (2021) 9:5932-42. doi: 10.12998/wjcc.v9.i21.5932

14. Dash C, Demas K, Uhm S, Hanscom HN, Kim JS, Suy S, et al. Low incidence of
fatigue after hypofractionated stereotactic body radiation therapy for localized prostate
cancer. Front Oncol. (2012) 2:142. doi: 10.3389/fonc.2012.00142

15. Nelson AM, Gonzalez BD, Jim HS, Cessna JM, Sutton SK, Small BJ, et al.
Characteristics and predictors of fatigue among men receiving androgen deprivation
therapy for prostate cancer: a controlled comparison. Support Care Cancer. (2016)
24:4159-66. doi: 10.1007/s00520-016-3241-z

Frontiers in Oncology

07

10.3389/fonc.2024.1412786

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

16. Nalesnik JG, Mysliwiec AG, Canby-Hagino E. Anemia in men with advanced
prostate cancer: incidence, etiology, and treatment. Rev Urol. (2004) 6:1-4.

17. Yellen SB, Cella DF, Webster K, Blendowski C, Kaplan E. Measuring fatigue and
other anemia-related symptoms with the Functional Assessment of Cancer Therapy
(FACT) measurement system. J Pain Symptom Manage. (1997) 13:63-74. doi: 10.1016/
S0885-3924(96)00274-6

18. Gupta D, Braun DP, Staren ED. Prognostic value of changes in quality of life
scores in prostate cancer. BMC Urol. (2013) 13:32. doi: 10.1186/1471-2490-13-32

19. Braun DP, Gupta D, Staren ED. Predicting survival in prostate cancer: the role of
quality of life assessment. Support Care Cancer. (2012) 20:1267-74. doi: 10.1007/
s00520-011-1213-x

20. Sloan JA, Liu H, Satele DV, Puttabasavaiah S, Kaur ]S, Hubbard ], et al.
Prognostic significance of baseline fatigue for overall survival: A patient-level meta-
analysis of 43 oncology clinical trials with 3915 patients. Trends Cancer Res. (2017)
12:97-110.

21. Simhal RK, Sholklapper TN, Simhal AK, Zwart AL, Danner MT, Kumar D, et al.
Association of baseline self-reported fatigue with overall survival after stereotactic body
radiation therapy for localized prostate cancer. Front Oncol. (2022) 12:1015264.
doi: 10.3389/fonc.2022.1015264

22. Cella DF, Tulsky DS, Gray G, Sarafian B, Linn E, Bonomi A, et al. The Functional
Assessment of Cancer Therapy scale: development and validation of the general
measure. ] Clin Oncol. (1993) 11:570-9. doi: 10.1200/JC0.1993.11.3.570

23. Smith E, Lai JS, Cella D. Building a measure of fatigue: the functional assessment
of Chronic Illness Therapy Fatigue Scale. PM R. (2010) 2:359-63. doi: 10.1016/
j.pm1j.2010.04.017

24. Chang CH, Cella D, Clarke S, Heinemann AW, Von Roenn JH, Harvey R.
Should symptoms be scaled for intensity, frequency, or both? Palliat Support Care.
(2003) 1:51-60. doi: 10.1017/S1478951503030049

25. Scoring of the FACIT measures . FACIT.org. Available online at: https://www.
facit.org/scoring (Accessed March 27, 2024).

26. Cella D, Lai JS, Stone A. Self-reported fatigue: one dimension or more? Lessons
from the Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F)
questionnaire. Support Care Cancer. (2011) 19:1441-50. doi: 10.1007/500520-010-0971-1

27. Mallinson T, Cella D, Cashy J, Holzner B. Giving meaning to measure: linking
self-reported fatigue and function to performance of everyday activities. J Pain
Symptom Manage. (2006) 31:229-41. doi: 10.1016/j.jpainsymman.2005.07.012

28. Cella D, Lai JS, Chang CH, Peterman A, Slavin M. Fatigue in cancer patients
compared with fatigue in the general United States population. Cancer. (2002) 94:528—
38. doi: 10.1002/cncr.10245

29. Taaffe DR, Newton RU, Spry N, Joseph D, Chambers SK, Gardiner RA, et al.
Eftects of different exercise modalities on fatigue in prostate cancer patients undergoing
androgen deprivation therapy: A year-long randomised controlled trial. Eur Urol.
(2017) 72:293-9. doi: 10.1016/j.eururo.2017.02.019

30. Freedland S, Chakoian M, Wells E, El-Chaar NN, Colon A, Elsounda D, et al.
Patient (pt) perspective on fatigue and its management for advanced prostate cancer
(PC) treated with androgen receptor inhibitors (ARIs). J Clin Oncol. (2023) 41.
doi: 10.1200/JC0O.2023.41.6_suppl.100

31. Storey DJ, McLaren DB, Atkinson MA, Butcher I, Liggatt S, O’ Dea R, et al.
Clinically relevant fatigue in recurrence-free prostate cancer survivors. Ann Oncol.
(2012) 23:65-72. doi: 10.1093/annonc/mdr034

frontiersin.org


https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf
https://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf
https://doi.org/10.1056/NEJMoa1012348
https://doi.org/10.1001/jamanetworkopen.2018.8006
https://doi.org/10.1016/S1470-2045(21)00705-1
https://doi.org/10.1016/j.ijrobp.2018.12.045
https://doi.org/10.1016/j.radonc.2021.02.008
https://doi.org/10.1016/j.ijrobp.2021.01.016
https://doi.org/10.1016/j.eururo.2014.07.010
https://doi.org/10.1111/iju.14303
https://doi.org/10.1056/NEJMoa2004325
https://doi.org/10.1016/j.euo.2023.11.024
https://doi.org/10.6004/jnccn.2015.0122
https://doi.org/10.12998/wjcc.v9.i21.5932
https://doi.org/10.3389/fonc.2012.00142
https://doi.org/10.1007/s00520-016-3241-z
https://doi.org/10.1016/S0885-3924(96)00274-6
https://doi.org/10.1016/S0885-3924(96)00274-6
https://doi.org/10.1186/1471-2490-13-32
https://doi.org/10.1007/s00520-011-1213-x
https://doi.org/10.1007/s00520-011-1213-x
https://doi.org/10.3389/fonc.2022.1015264
https://doi.org/10.1200/JCO.1993.11.3.570
https://doi.org/10.1016/j.pmrj.2010.04.017
https://doi.org/10.1016/j.pmrj.2010.04.017
https://doi.org/10.1017/S1478951503030049
https://www.facit.org/scoring
https://www.facit.org/scoring
https://doi.org/10.1007/s00520-010-0971-1
https://doi.org/10.1016/j.jpainsymman.2005.07.012
https://doi.org/10.1002/cncr.10245
https://doi.org/10.1016/j.eururo.2017.02.019
https://doi.org/10.1200/JCO.2023.41.6_suppl.100
https://doi.org/10.1093/annonc/mdr034
https://doi.org/10.3389/fonc.2024.1412786
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	The impact of neoadjuvant relugolix on multi-dimensional patient-reported fatigue
	1 Introduction
	2 Materials and methods
	2.1 Drug treatment
	2.2 Fatigue assessment

	3 Results
	3.1 Patient demographics and characteristics
	3.2 FACIT-F responses

	4 Discussion
	5 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


