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Abstract

Background: Over 90% of patients with cancer experience 1 or more symptoms caused directly by cancer or its treatment.
These symptoms negatively impact on the completion of planned treatment as well as patients' health-related quality of life
(HRQoL). It often results in serious complications and even life-threatening outcomes. Thus, it has been recommended that
surveillance of symptom burden should be performed and managed during cancer treatment. However, differences in symptom
profiles in various patients with cancer have not been fully elucidated for use in performing surveillance in the real world.

Objective: This study aims to evaluate the burden of symptoms in patients with various types of cancers during chemotherapy
or radiation therapy using the PRO-CT CA E (Patient-Reported Outcome Version of the Common Terminology Criteriafor Adverse
Events) and itsimpact on quality of life.

Methods: We performed a cross-sectional study of patients undergoing outpatient-based chemotherapy, radiation therapy, or
both at the National Cancer Center at Goyang or at the Samsung Medical Center in Seoul, Korea between December 2017 and
January 2018. To evaluate cancer-specific symptom burden, we developed 10 subsets for using the PRO-CTCAE-Korean. To
measure HRQoL , we used the European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire
Core 30 (EORTC QLQ-C30). Participants answered questions prior to their clinic appointments on tablets. Multivariable linear
regression was used to analyze symptoms based on cancer type and to evaluate the association between the PRO-CTCAE items
and the EORTC QL Q-C30 summary score.
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Results: The mean age (SD) of the patients was 55.0 (11.9) years, and 39.94% (540/1352) were male. Overall, symptomsin
the gastrointestinal category were the most dominant in all cancers. Fatigue (1034/1352, 76.48%), decreased appetite (884/1352,
65.38%), and numbness and tingling (778/1352, 57.54%) were the most frequently reported. Patients reported morelocal symptoms
caused by a specific cancer. In terms of nonsite-specific symptoms, patients commonly reported concentration (587/1352, 43.42%),
anxiety (647/1352, 47.86%), and general pain (605/1352, 44.75%). More than 50% of patients with colorectal (69/127, 54.3%),
gynecologic (63/112, 56.3%), breast (252/411, 61.3%), and lung cancers (121/234, 51.7%) experienced decreased libido, whereas
67/112 (59.8%) patients with gynecol ogic cancer and lymphoma/myel oma reported pain during sexual intercourse. Patients with
breast, gastric, and liver cancerswere morelikely to have the hand-foot syndrome. Worsening PRO-CTCAE scores were associated
with poor HRQoL (eg, fatigue: coefficient —8.15; 95% CI —9.32 to —6.97), difficulty in achieving and maintaining erection
(coefficient —8.07; 95% Cl —14.52 to —1.61), poor concentration (coefficient —7.54; 95% Cl —9.06 to —6.01), and dizziness
(coefficient —7.24; 95% Cl —8.92 to —5.55).

Conclusions: The frequency and severity of symptoms differed by cancer types. Higher symptom burden was associated with
poor HRQoL , which suggeststhe importance of appropriate surveillance of PRO symptoms during cancer treatment. Considering
patients had comprehensive symptoms, it is necessary to include a halistic approach in the symptom monitoring and management

strategies based on comprehensive patient-reported outcome measurements.

(JMIR Public Health Surveill 2023;9:e44105) doi: 10.2196/44105
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Introduction

Over 90% of patients with cancer experience 1 or more
symptoms caused directly by cancer or itstreatment [1,2]. These
symptoms negatively impact on the completion of planned
treatment aswell astheir health-related quality of life (HRQoL).
It often resultsin serious complications and even life-threatening
outcomes[3]. Thus, it has been recommended that surveillance
of symptom burden should be performed and managed during
cancer treatment [4].

However, barriers to symptom monitoring are medical jargon
and lack of trust [5]. In addition, there have been only few
reliable and valid tools for this purpose [5]. Thus, there have
been growing calls for developing and implementing
standardized patient-reported outcome measurements for
symptom surveillance in patients with cancers for both clinical
care and research purposes [6]. A mgjor advancement in this
direction is the US National Cancer Institute’'s PRO-CTCAE
(Patient-Reported Outcome Version of the Common
Terminology Criteria for Adverse Events), which comprises
124 items of 15 categories, based on 78 CTCAE toxicities
considered appropriate for patient reporting [7,8]. According
to aqualitative study [5], although many participants appreciated
the personalized approach with symptom monitoring, they do
not want to use asymptom checker that askstoo many questions
or that takes too long to complete. As frequent administration
of the complete library of the PRO-CTCAE isimpractical and
burdensome, the Food and Drug Administration recommends
selecting a relevant item set that can provide insights into the
most important toxicities for the treatments being evaluated [9].

So far, most guidelines developed for selecting symptom
measures were designed for clinical trials, and there is a lack
of guidance for practitioners and for performing surveillance
inthe real-world clinical setting [10]. In fact, when the adverse
events (AEs) were collected from the real world, new side
effectsrelated to the medication use not listed on the drug label
have been reported [11]. Although a subset for practice was
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recently suggested based on a Delphi study with stakeholder
panels [12,13], they only covered common cancers in Western
countries, such as breast, lung, and colorectal cancers; further,
the guidelines are limited to uncommon cancers, such as
lymphoma, stomach, or liver cancers. In addition, differences
in symptom profiles among various patients with cancer have
not been fully elucidated for use in performing surveillance in
thereal world [14]. Therefore, we aimed to eval uate the burden
of symptoms in patients with various types of cancers during
chemotherapy or radiation therapy using the PRO-CTCAE in
the real world and itsimpact on quality of life.

Methods

Study Population

We performed a cross-sectional study of patients undergoing
outpatient-based chemotherapy, radiation therapy, or both at
the National Cancer Center (NCC) at Goyang or at the Samsung
Medical Center (SMC) in Seoul, Koreabetween December 2017
and January 2018. Eligible participants were (1) older than age
18; (2) diagnosed with cancer; (3) currently receiving
chemotherapy or radiation therapy or both; and (4) those who
can read, speak, and comprehend Korean. To include a more
diverse sample of patientswith cancer who haverelatively little
information about symptom burden, we aimed to recruit at | east
50 patientswith lymphoma, gastric, gynecologic, head and neck,
and liver cancers. To simultaneously eval uate the measurement
properties of all items of the PRO-CTCAE-Korean (n=124)
within a single study, we aimed to recruit 1300 patients with
cancer. Based on the site investigator's assessment, patients
with clinically significant cognitive impairment were excluded
from the study. The sampling frame was monitored to ensure
that a minimum of 15% of participants had an impaired
performance status (PS), defined as an Eastern Cooperative
Oncology Group (ECOG) PS of 2 or higher [7].
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Participants answered questions prior to their clinic
appointments on tablets without assistance but could request
technical assistance from the study staff if required.

M easures

For cancer-specific symptom burden surveillance, we devel oped
10 subsets of the PRO-CTCAE-Korean (9 for specific cancers
and 1 for general purpose). The PRO-CTCAE item library has
been previously trand ated and validated in Korean [15,16]. The
PRO-CTCAE-Korean instrument has been linguistically
validated for use in Korean-speaking populations [15]. In
addition, the instrument has shown high construct validity
(correlation [r] for al items >0.30 with the anchor items) and
high test-retest reliability (range of intraclass correlation
coefficient 0.33-0.83) [16]. To generate a subset for each type
of cancer, weincluded common symptomatic AEsrecommended
by the National Cancer Institute based on their high prevalence
across different cancer treatment types [17]. In addition, we
included symptomatic AEs that were prevalent in specific
subgroupsfor different cancer sites based on aliterature review
and recommendation by a panel of 15 medical and radiation
oncologists. We performed aDel phi survey 2 timesby providing
the panel with the entire list of the PRO-CTCAE-Korean
instrument and then asking them to choose prevaent and
important symptoms to generate subsets for each cancer type.
The subsets contained a minimum of 28 to a maximum of 58
symptomatic AEs.

To measure HRQoL, we used the European Organization for
Research and Treatment of Cancer Core Quality of Life
Questionnaire Core 30 (EORTC QLQ-C30), previousy
validated in Korean [18], and scored the QLQ-C30 summary
score according to the scoring manual [19]. Higher scores on
theseindicate better function. Further, demographic information
was gathered by self-reporting, and clinical variables were
obtained from electronic health records.

Statistical Analysis

A composite-grade scoring algorithm was used to obtain single
numerical gradesfor AEsbased on multiple PRO-CTCAE items
[20]. Following the composite grading algorithm, a single
composite grade was given to the PRO-CTCAE item
combinationswithin the range of 0-3. A higher composite grade
indicates the worse symptom experience. One rule of thumb
for interpreting the difference in PRO scores is 10% of the
instrument range [21]. As the score ranged between 0 and 3,
we considered that differences of 0.4 points (ie, 10% of the
score range) were clinically meaningful.

The symptom prevalence by composite grades of the
PRO-CTCAE itemsis shown using atree map. The size of the
rectangles in the tree map indicates the proportion of patients
with symptoms, with the darker colors indicating a higher
prevalence of patientswho reported symptoms as severe. Linear
regression was used to analyze symptoms based on cancer type.
Covariates adjusted were patient’s age, sex, ECOG, and
treatment types. Linear regression was also performed to
evaluate the association between the PRO-CTCAE items and
the EORTC QL Q-C30 summary score [22].
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All analyses were performed using STATA version 16
(StataCorp LP) and R 3.6.1 (R Foundation for Statistical
Computing). P values <.05 were considered statistically
significant.

Ethical Consider ations

Study participants provided written informed consent. We gave
the participants a US $5 gift card to thank them for their
participation. The Institutional Review Board of the Samsung
Medical Center (SMC 2020-04-157) and the National Cancer
Center (NCC2017-0249) approved this study. All the research
data were encrypted.

Results

A total of 1352 patients (breast, n=411; colorectal, n=127,
gastric, n=123; gynecologic, n=112; head and neck, n=56; liver,
n=67; lung, n=234; lymphoma, n=112; prostate, n=57; and
others, n=53) participated in this study. The mean age (SD) of
the patients was 55.0 (11.9) years; 39.94% (540/1352) were
male and 79.29% (1072/1352) received chemotherapy (Table
1).

Gastrointestinal cancer (purple) was the most dominant among
all cancers (Figure 1). Patients commonly reported decreased
appetite (884/1352, 65.38%), taste change (764/1352, 56.51%),
nausea (588/1352, 43.49%), constipation (607/1352, 44.90%),
and diarrhea (459/1352, 33.95%; Figure 1 and Multimedia
Appendix 1). Fatigue (1034/1352, 76.48%) was the most
frequently reported symptom followed by decreased appetite
(884/1352, 65.38%), numbnessand tingling (778/1352, 57.54%),
insomnia (773/1352, 57.17%), taste change (764/1352, 56.51%),
and hair loss (691/1352, 51.11%; Multimedia Appendix 1).

When we compared the symptoms across different types of
cancer, patients reported more local symptoms caused by a
specific cancer (Multimedia Appendix 1). After adjusting for
age, sex, ECOG status, and treatment type, patientswith gastric
cancer were more likely to have taste changes, decreased
appetite, vomiting, diarrhea, and abdominal pain compared with
those with other types of cancer. Patients with head and neck
cancer had more dry mouth and difficulty in swallowing
compared with those with other types of cancer (Multimedia
Appendix 2).

In terms of nonsite-specific symptoms, patients commonly
reported concentration (587/1352, 43.42%), anxiety (647/1352,
47.86%), sadness (638/1352, 47.19%), and general pain
(605/1352, 44.75%; Multimedia Appendix 1). After adjusting
for confounders, patientswith liver cancer experienced relatively
more fatigue and anxiety than those with other types of cancer
(Multimedia Appendix 2).

Morethan 50% of patientswith colorectal, gynecologic, breast,
and lung cancers and lymphoma/myeloma experienced sexual
symptoms, such as decreased libido or pain during sexual
intercourse (Multimedia Appendix 1). For example, 49.6%
(63/127) of patients with colorectal cancer reported problems
in achieving and maintaining erection and 51.7% (121/234) of
patients with lung cancer reported decreased libido. Patients
with breast (265/411, 64.4%), colorectal (63/127, 49.6%), gastric
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(68/123, 55.3%), gynecologic (65/112, 58.0%), and lung cancers
(103/234, 44.0%) and lymphoma (52/112, 46.4%) more
frequently reported skin dryness (Multimedia Appendix 1).
Patients with breast (coefficient 0.19; 95% CI 0.09 to 0.28),
gastric (coefficient 0.17; 95% CI 0.04 to 0.30), and liver
(coefficient 0.21; 95% CI 0.04 to 0.38) cancerswere morelikely
to have the hand-foot syndrome even after adjusting for potential
confounders (Multimedia Appendix 2).

Table 1. Characteristics of study participants (N=1352).

Kang et d

We observed a significant decrease in the mean QLQ-C30
summary scores across worsening PRO-CTCAE scores
(Multimedia Appendix 3). In particular, memory, al the
symptomsin the mood category, fatigue, difficulty in achieving
and maintaining erection, body odor, concentration, and
dizzinesswere associated with decreasing of QL Q-C30 summary
scores (Multimedia Appendix 3).

Characteristics Breast  Colorectal Gastric Gyneco- Headand Liver Lung Lym- Prostate Others P vaue
(n=411) (n=127) (n=123) logic neck (n=67) (=23 phoma (n=57) (n=53)
(n=112) (n=56) (112
Age group, mean (SD) 49.1 56.4(9.6) 56 52.8 58.9 59.7 61 529 678 559 <01
(9.9 (11.9) (11 (11.3) (9.9 (9.4 (16.5) (10.2 (13.2)
Gender, n (%) <.01
Female 409 59(46.5) 40 112 18(32.1) 23 82 40 8(140 21
(99.5) (325)  (100) (343) (35.00 (35.7) (39.6)
Male 2(05) 68(535 83 0(0) 38(67.9) 44 152 72 49 32
(67.5) (65.7) (65.0) (64.3) (86.0) (60.4)
Education, n (%) <.01
Less than middle school 36(88) 27(21.3) 28 22 17(30.4) 16 79 22 19 9
(22.8)  (19.6) (23.8) (338 (196) (333) (17.0
High school 170 51(40.2) 51 51 16 (28.6) 27 102 46 19 19
(41.4) (41.5) (45.5) (40.3) (436) (41.1) (333) (359
More than college 205 49 (386) 44 39 23(411) 24 53 a4 19 25
(49.9) (35.8) (348 (35.8) (226) (39.3) (333) (472
Employment status, n (%) <.01
Employed 110 40(315) 44 11(9.8) 15(26.8) 15 58 37 8(14.0) 15
(26.8) (35.8) (224) (24.8) (33.0 (28.3)
Unemployed 301 87(685) 79 101 41(73.2) 52 176 75 49 38
(73.2) (64.2) (90.2) (776) (752) (67.0) (86.00 (71.7)
Monthly family income, n (%) <.01
<US $1990 75 28(220) 44 27 14(25.0) 24 84 29 27 9
(18.2) (35.8) (24.1) (35.8) (359 (259 @474 (@170
US $2000-US $3990 153 62(48.8) 45 55 26 (46.4) 26 97 41 21 26
(37.2) (36.6) (49.1) (388) (415 (36.6) (36.8) (49.1)
=2US $4000 183 37(29.1) 34 30 16 (28.6) 17 53 42 9(15.8) 18
(44.5) (276) (26.8) (25.4) (22.6) (37.5) (34.0)
ECOG? performance status at 01
thefirst visit, n (%)
0-1 347 111(87.4) 87 84 47 (83.9) 57 190 89 50 12
(84.9) (70.7)  (75.0 (85.1) (8L2) (795 (87.7) (79.2
2-4 64 16 (12.6) 36 28 9(16.1) 10 14 23 7(123) 11
(15.6) (29.3) (25.0 (149) (188) (205) (20.8)
Current treatment, n (%) <.01
Chemotherapy 306 105 (82.7) 123 94 25(44.6) 60 182 109 32 36
(74.5) (100) (83.9 (89.6) (77.8) (97.3) (56.1) (67.9
Radiation 81 3(2.4) 0(0) 6(54) 15(26.8) 4(6.00 13 1(09 19 15
(29.7) (5.6) (333) (283
Both 24 (5.8) 19(15) 0(0) 12 16(286) 3(45 39 2(1.8) 6(105 2(3.8)
(20.7) (16.7)

3ECOG: Eastern Cooperative Oncology Group.
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Figure 1. Tree map representing symptom severity and prevalence by type of cancer. Colors indicate the symptom summary score. Sizes of squares
are proportion. Thus, the darker the color and greater the size of a square, the more severe and more prevalent the symptom.

Gastric

Discussion

In this large real-world surveillance study of burden of
symptoms among patients with various types of cancers
undergoing chemoradiation therapy, frequency and severity of
symptoms differed by cancer types. A higher symptom burden
score was associated with poor quality of life, suggesting the
importance of appropriate surveillance of PRO symptomsduring
cancer treatment.

Symptomsin the gastrointestinal category were most commonly
reported among patients with different cancer types than those
in other categories, and thisfinding is consistent with the results
of a previous study [23]. Gastrointestinal cancer symptoms
reportedly plagued many patients regardless of their cancer
types [23] because chemotherapy can damage healthy cellsin
the lining of the digestive system from the mouth to the anus
[24]. Therefore, chemotherapy can affect these areas and cause
vomiting, diarrhea, constipation, and mouth sores. The most
common side effects of chemotherapy associated with the
gastrointestinal tract are taste changes, chemotherapy-induced
nausea and vomiting, constipation, and diarrhea [25]. The
prevention of chemotherapy-induced nausea and vomiting has
been revolutionized over the past few years. Vomiting can be
prevented in most cases [25]. However, other factors such as
advanced age, decreased mobility, dietary errors, psychological
aterations, and cancer-related complications may increase its
occurrence [26]. In clinical practice, the implementation of
nonpharmacological strategies plays an important role as an
adjunct to pharmacologica agents in aleviating
chemotherapy-induced gastrointestinal symptoms.

In this study, we found that patients experienced more frequent
and more severe symptoms caused by a specific cancer. For
example, head and neck as well as lung and prostate cancers
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had relatively moreoral, respiratory, and urinary tract symptoms,
respectively, compared with other types of cancer. Our study
findings are somewhat similar to the results of previous studies
which reported that most patients (>80%) experienced symptoms
related to their cancer site [27]. Although chemotherapy and
related treatment regimens affect the whole body, the origin site
of cancer seemsto have a greater impact on patient’s symptom
burden. Asthe different types of cancer had different symptoms
even when patients received the same treatment, it is necessary
to provide specific care to manage the complexity of the
symptoms by the cancer type [28]. Therefore, it isimportant to
develop and use a specific subset of the assessment when
evaluating chemotherapy- or radiation-induced symptoms for
patientswith different types of cancers or undergoing treatment
options.

Using the PRO-CTCAE will help detect symptoms that were
often underreported by health professionals [29], as we have
shown in this study, where many patients reported problems
with sexua dysfunction, which was not often assessed in
previous studies [17]. In our study, more than 50% of patients
with colorectal (69/127, 54.3%), gynecologic (63/112, 56.3%),
breast (252/411, 61.3%), and lung cancers (121/234, 51.7%)
experienced decreased libido, whereas 67/112 (59.8%) patients
with gynecologic cancer and lymphoma/myel omareported pain
during sexual intercourse. However, these sexua dysfunctions
are often overlooked in evaluating patients with cancers [30].
The causes of sexua dysfunction are psychological distressand
endocrine dysfunction caused by the cancer itself or side effects
of anticancer treatments such as surgery, radiotherapy,
chemotherapy, and hormonal therapy. For example, among
patients with colorectal cancer, the rates of sexual dysfunction
can be even higher given the physiological changes that can
result from surgery, chemotherapy, and radiation therapy [31].
Similarly, surgery for lung cancer may adversely affect the
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psychogenic status and sexual function in patients with lung
cancer dueto itsinvasive nature[32]. As cancer treatments and
the emotional suffering from a cancer diagnosis can affect all
aspects of sexuality [33], sexuality should be a routine
assessment, and communication should begin early on [34].

The PRO-CTCAE includes 6 symptoms of cutaneous toxicity,
which were frequently reported by our patients with
lymphoma/myeloma, colorectal, gynecologic, gastric, breast,
and lung cancers. Although cutaneoustoxicities are the common
side effects reported by patients with cancer receiving
chemotherapy [35], they are often considered minor complaints
compared with other side effects such as nausea or vomiting
[36]. However, cutaneous toxicity is strongly associated with
psychologica well-being and HRQoL . Most patientswith cancer
reported that the impact of chemotherapy on skin irritation and
dry skin was worse than they had anticipated [37]. More than
two-thirds of patientsthat devel oped cutaneous side effects due
to chemotherapy were significantly distressed by their altered
appearance [38]. It disturbs their daily activities and personal
relationships and negatively impacts their HRQoL [39].
Considering the burden of cutaneous symptoms on patients
daily activities and HRQoL [40], a multidisciplinary cancer
care team, including dermatologists, oncologists, and nurses,
should perform regular surveillance and appropriate
interventions. Furthermore, cutaneous toxicity needs to be
monitored more actively in patients with targeted agents, as
dermatological toxicities are among the most common
complications of targeted agents [41].

Regarding the impact of symptoms burden on HRQoL, most
symptoms were associated with lower HRQoL. In particular,
memory, mood, fatigue, erection, body odor, concentration, and
dizziness were associated with clinically noticeable declinesin
HRQoL. As these symptoms were associated with daily life,
they might have agreater impact on HRQoL dueto their burden.
In particular, fatigue was reported as one of the most common
side effects of cancer that was associated with poor HRQoL,
whichissimilar to thefinding reported in aprevious study [42].
Fatigue negatively impacts work, social relationships, mood,
and daily activities and causes significant impairment in the
overall HRQoL during and after treatment [42]. Regarding
mood, all patients with cancer had a certain level of anxiety,
which could be related to the fear of treatment or fear of cancer
recurrence. Considering that anxiety as a symptom is dynamic
and can change over time in response to cancer-related events
[43], surveillance and treatment planning should incorporate
factors contributing to anxiety and patient preference for
psychiatric care [43]. Pain is also a frequent, nonsite-specific
symptom in all patients. A more active approach may be
necessary to manage pain, as it could affect many other
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symptoms. Patients experienced loss of confidence and
restriction in physical and social activities due to chronic
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resulting in functional limitations and compromised HRQoL
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In conclusion, the frequency and severity of symptoms differed
according to the type of cancer, and the symptoms were
associated with poor HRQoL. Recently, there has been an
emphasis on the appropriate assessment of PRO symptoms
during cancer treatment [5,46]. Considering that patientswould
have various symptoms at different periods, and that symptoms
could affect not only disease but also HRQoL, it is necessary
to take a holistic approach when implementing a symptom
monitoring and management strategy. The results of this study
would help physicians to improve their understanding of the
variations in cancer treatment—related symptoms and to use
proper symptoms list by types of cancer in routine care for
devel oping management plans and guidelines.
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