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Abstract

Background: Early intervention to reduce the impact of adverse events (AEs) may improve patients’ quality of life

and enable optimal treatment duration.

Methods: This nationwide, multicenter, prospective, longitudinal, 1-year observational study investigated patients’
self-management of AEs associated with targeted therapy for advanced renal cell carcinoma (RCC) and explored cor-
responding outcomes, including treatment duration and patient-reported outcomes (PROs).

Results: We enrolled 77 advanced RCC patients (mean age 62 years) treated with a first targeted therapy. 210 cases
of seven AEs of interest (fatigue, hand-foot syndrome, oral mucosal inflammation, diarrhea, gastrointestinal symptoms,
hypertension, and anorexia) were observed. Most AEs were mild to moderate. Overall, 63.4% of patients were identi-
fied as managing their AEs well, reporting numerically longer treatment duration and significantly higher PRO scores

than patients identified as poor managers.

Conclusions: Longer treatment duration and improved PROs were observed when advanced RCC patients managed
targeted therapy-associated AEs well. Repeated education for consolidating AE self-management could be consid-

ered to enhance overall treatment outcomes.

Keywords: Self-management, Side effects and adverse reactions, Molecular targeted therapy, Carcinoma, Renal cell,

Patient reported outcome measures

Background

Continuous evolution in the treatment of advanced renal
cell carcinoma (RCC) has helped to reduce the disease
burden. First-line systemic therapies have broadened in
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terms of numbers and mechanisms of actions. The most
recent change in advanced RCC treatment was the intro-
duction of immune checkpoint inhibitors, which alter the
interaction between immune cells and antigen-present-
ing cells [1]. Over the past decade, since before the era
of immune checkpoint inhibitors until the current treat-
ment era, targeted therapy has been the standard of care
for the treatment of metastatic RCC (mRCC). Since 2005,
the advent of targeted therapy has led to a revolution in
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mRCC treatment. Consequently, the treatment para-
digm has shifted dramatically in real-world clinical
practice. Single-agent tyrosine kinase inhibitors (TKIs),
vascular endothelial growth factor inhibitors (including
pazopanib, sunitinib, axitinib, and cabozantinib), and
temsirolimus, which targets the mammalian target of
rapamycin pathway, are still recommended as alternative
first-line and/or subsequent therapies for mRCC [1].
Prolonging survival and simultaneously maintaining
good health-related quality of life (HRQoL) are the ulti-
mate objectives of mRCC treatment. As targeted ther-
apy has achieved survival prolongation in patients with
mRCC, HRQoL has received increasing attention from
healthcare providers to achieve the optimal treatment
goal. Along with the severe symptoms of cancer itself,
adverse events (AEs) related to cancer therapies may
affect the HRQoL of patients [2]. Unlike AEs related to
cytotoxic agents, AEs associated with targeted agents are
mostly mild to moderate and are well managed with sup-
portive measures [3]. Early intervention to reduce those
AEs may improve HRQoL and enable an acceptable dura-
tion of therapy [3]. In real clinical practice, healthcare
practitioners provide education to patients with respect
to self-management of AEs related to targeted agents,
as part of early intervention. A previous study on the
recommendations for AE management from patients’
perspectives, reported positive experiences of patients
regarding recommendations for AE self-management [4].
As few studies have been conducted on the self-man-
agement of AEs in advanced RCC, this study primarily
aimed to investigate AEs including grades and status of
self-management of AEs related to targeted therapy in
patients with advanced RCC in Korea. Additionally, this
study compared treatment duration and patient-reported
outcomes (PROs), including symptom burden and
HRQoL, according to the status of AE self-management.

Materials and methods

Study design

This nationwide, multicenter, prospective, longitudinal,
1-year observational study, was conducted from October
2016 to October 2019 in urology departments at 12 rep-
resentative hospitals which treat advanced RCC in Korea.

Participants and sample size

Patients who met the following criteria were eligible: (i)
diagnosis of advanced RCC (metastatic RCC including
lymph node metastases which are eligible for targeted
systemic treatment), (ii) age>19 years, (iii) treatment
with first targeted therapy, including initiation of targeted
therapy after cytokine therapy and other cancer therapy,
(iv) newly experienced one of seven AEs of interest which
need self-management by patients (fatigue, hand-foot
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syndrome, oral mucosal inflammation, diarrhea, gastro-
intestinal symptoms, hypertension, and anorexia), and (v)
received education for self-management of AEs from a
medical team. Patients who were hospitalized or treated
with immunotherapy or other systemic chemotherapy
were excluded. Only patients who had read and signed
the written consent forms before study participation
were enrolled.

As the aim of this study was a description of AEs
including grades and patients’ self-management of AEs,
the sample size was calculated using a precision analy-
sis. Based on the published result [5], we assumed 4.9 as
a standard deviation (sd) of number of AEs. With+1.1
error margin (d), a total of 77 subjects (#) are needed to
maintain 95% confidence level, based on an appropriate
formula of (z;._ az x sd?)/d? [6]. For the estimated sd of AE,
the highest value amongst reported information on angi-
ogenesis inhibitors (for sunitinib) was used to determine
our study size conservatively, which was for all targeted
therapies. Further, the total number of patients in Korea
can be projected as 4,000 and, hence, the targeted num-
ber of study subjects was adjusted as 75 patients by mul-
tiplying an adjustment factor (1 — #’'/4000). Considering
a 5% follow-up loss rate, this study aimed to enroll a total
of 79 subjects who satisfy eligibility criteria.

Data collection and measurements
The institutional review board at each participating
center approved this study.

Patients were observed for 1 year from enrolment.

Data on patients’ demographics, clinical character-
istics, and treatments were collected through medical
chart review. Some of the time-dependent variables,
including response criteria, Eastern Cooperative Oncol-
ogy Group Performance Status (ECOG PS), metastasis
site, treatment schedule change (changes of dose and/or
of follow-up schedule), and admission, were collected at
baseline, 6 months, and 12 months of follow up.

Data on AEs, AE grades, and patients’ self-manage-
ment were collected through a patient survey. Data
regarding AE events and patients’ self-reported grades
were collected at baseline and at the subsequent hospi-
tal follow-up visits after the AE occurrence during the
1-year observation. Questionnaires for AE cases and self-
reported AE grades were developed based on Common
Terminology Criteria for Adverse Events [7]. Patients
firstly tick ‘yes/no’ to questions on the occurrence of the
seven AEs of interest then, if they answered ‘yes, patients
tick the statement which is best explains the grade of
the AE. For example, if the patient ticked “yes’ for ano-
rexia, then the patient would tick one of the following:
(1) Loss of appetite without alteration in eating habits,
(2) Oral intake altered without significant weight loss or
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malnutrition, (3) Associated with significant weight loss
or malnutrition, (4) Life-threatening consequences. Due
to variation in the scheduling of follow-up visits within
real-word clinical practice, the time point for follow-up
data collection at 6 and 12 months from baseline had
a+/—8-week window period to cover more patients’
visits. PRO and HRQoL measures applied to all par-
ticipating patients when they visited the hospitals. Data
on patients’ self-management were collected through
a patient survey questionnaire developed by the study
team (Table 1). Patients answered each question with
four options: very poor, poor, well, and very well.

Symptom burden and HRQoL were surveyed using
validated instruments and measured at baseline, next
follow up, 6 months, and 12 months visits. The Euro-
Qol-Five Dimensional-Five Level (EQ-5D-5L), a generic
HRQoL instrument that has been used widely for utility-
based HRQoL measurements, was applied. EQ-5D-5L
comprises five domains (mobility, self-care, anxiety/
depression, usual activities, and pain/discomfort), with
five responses (no, slight, moderate, severe, and extreme
problems) [8]. The validated Korean version of the EQ-
5D-5L was used and we employed the Korean value set
for score conversion to the index value [9]. The EuroQoL-
visual analog scale (EQVAS) measures self-rated health
on a vertical scale, with scores ranging from 0 (worst
imaginable health status) to 100 (best imaginable health
status). High scores on both EQ-5D-5L and EQVAS cor-
respond to enhanced HRQoL.

The Korean version of the Functional Kidney Symptom
Index-15 (FKSI-15) was utilized to measure the symp-
tom burden of patients with advanced RCC. The Korean
version of the FKSI-15 was translated from the English
version following established Functional Assessment of
Chronic Illness Therapy (FACIT) multilingual transla-
tion methodology, which was developed and validated
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to ensure that resulting translations of quantitative
measures reflect conceptual equivalence with the source
document rendered in language that is culturally accept-
able and relevant to the target population [10-12]. FKSI-
15 comprises 15 questions regarding reliable and valid
symptom indices for evaluating kidney cancer patients
(e.g. I have a lack of energy, I have pain, and I am losing
weight, etc.), with five response scales (never, slightly,
moderately, fairly, and extremely experienced). The total
FKSI-15 score ranged from 0 to 60, in which 0 indicates
severely symptomatic and 60 corresponding to asympto-
matic [13].

Statistical analysis

Patients included in each analysis are shown in Fig. 1.
During the observational period, patients who died
(N=1), had disease progression (N=20), were lost to
follow-up (when patients visited the hospital outside
the follow-up time points, including window periods)
(N=14), changed treatment to immunotherapy (N=5),
drug discontinuation (N=4), and newly participated in
another interventional study (N=0), were excluded from
the analysis for PROs in this study.

Demographic and clinical characteristics of the study
participants, and characteristics of AEs, are presented
as frequency (percentage) for categorical variables and
mean (sd) for numeric variables. Differences of the
repeated-measure outcomes EQ-5D-5L, EQVAS, and
FKSI-15 at each time point, were statistically tested with
a linear mixed model.

Self-management was defined as “well managed” if
the patient responded either “well” or “very well” in the
questionnaire for all AEs experienced during the study
period, and as “poor managed” if at least one experienced
AE had a response of “poor” or “very poor” Treatment
duration was calculated from the date of targeted therapy

Table 1 Questionnaire on patients’ self-management for the adverse events Guide: Please answer the Questions relating to the

adverse events that you reported at your previous hospital visit®

Adverse event Questions on patients’ self-management

Options to answer

Fatigue

Hand-foot syndrome
compliantly

Oral mucosal inflammation
Diarrhea

Gastrointestinal symptoms
cine compliantly

Hypertension

Anorexia
mended

I have tried to lead a well-regulated life to control my fatigue
I have tried to moisturize my hands and feet by applying lotion and taken the prescribed medicines

Very poor
Poor
Well
Very well

I have managed my oral condition by gargling and taken the prescribed medicines compliantly
I'have paid attention to my eating habits and taken medicines if needed
I have drunk sufficient water, fulfilled a well-regulated eating habit, and taken the prescribed medi-

I have regularly checked my blood pressure and taken the prescribed medicine compliantly
I have eaten soft food or had frequent small meals and taken nutritional supplements as recom-

2The patient survey of AEs was produced in paper format. The form was horizontally long and folded into sections divided for each visit. Patients were able to write
the content of their current (next) visit whilst referring to their previous responses on the survey form
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Enrollment: N= 77

Baseline to 6 Months

6 Months to 12 Months

Lossto FU: N=10

Loss to FU: N=4

Progression: N= 11

Progression: N=9 fm s — ———————————————

Drug change: N=2

Drug change: N=3

Exclude from the analysis for PROs

I

|

: Analysis at 6 Months (N= 50)
I Analysis at 12 Months (N= 33)

Drug discontinuation: N= 4

Drug discontinuation: N= 0

Death: N=0

|
|
|
Death: N=1 :
|

Completion of 12 Months FU: N= 33

Analysis for treatment duration: N= 63

Fig. 1 Flow chart of patient numbers included in each analysis

initiation to the date of last follow-up visit. In univariate
analysis, treatment duration and PROs were compared
according to the patients’ self-management status of AEs
using Student’s t-test or the Mann—Whitney U-test.

Confounders associated with treatment duration and
PROs were chosen based on p<0.1 in univariate analy-
sis. Other than the selected confounding variables from
the univariate analysis, age, sex, Charlson comorbid-
ity index, and AEs, were fixed as confounding variables
in all models. In multivariable analysis, linear regression
was performed for treatment duration. For FKSI-15, EQ-
5D-5L, and EQVAS, sequential conditional mean models
(SCMMs) were employed. Namely, variables of preceding
and current measurements of confounders as time-vary-
ing covariates, as well as preceding PRO measurements,
were adjusted, following the fourth model of the SCMMs
described by Keogh et al. [14].

All statistical analyses were performed using SAS soft-
ware version 9.4 (SAS Institute, Cary, NC, USA), and a
two-sided p<0.05 was considered the minimum level of
statistical significance.

Results

Demographic and clinical characteristics

Patient demographics and clinical characteristics are
shown in Table 2. A total of 77 patients with advanced

RCC were enrolled. At baseline, the mean patient age was
62 years, 72.7% patients were male, and 40.3% patients
had comorbidities. Overall, most (96.1%) patients had
clear-cell RCC and 64.9%, 20.8%, and 18.2% had metas-
tasis to the lung, bone, and lymph nodes, respectively.
All patients had grade 0 or 1 ECOG PS. The mean dura-
tion of advanced RCC was approximately 30 months
and patients were treated with targeted therapy for a
mean of about 12 months. Most (82.4%) patients had
stable disease, 8.1% had a partial response, and 9.5% had
a complete response at baseline of the targeted ther-
apy (Table 2). 50 and 33 patients were followed up at
6 months and 12 months, respectively. Among patients
who remained under study observation, a treatment
schedule change was noted in 11 patients (Table 2).

AEs and patients’ self-management of AEs

Overall, 210 cases of the seven AEs of interest were
observed, and a mean of 2.8 (sd 1.6) cases of AEs were
experienced per person. Of the total cases, 201 were
observed at baseline and additional 9 cases were cap-
tured during follow up. Fatigue (23.8%) was the most
frequent AE followed by anorexia (15.7%) and diarrhea
(14.3%). With respect to severity, most AEs (91%) were
mild to moderate, whereas 20 cases were severe (Table 3).
Beyond the seven AEs of interest, 21 cases of other AEs
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Table 2 Demographics and clinical characteristics of patients
Baseline (N=77) 6 months (N =50) 12 months (N=33)
Sex, N (%)
Male 56 (72.7)
Female 21(27.3)
Age (years), mean (SD) 62.29 (10.3)
BMI (kg/m?), mean (SD) 2447 (37)
Disease duration (days), mean (SD) 899.6 (1087.5)
Treatment duration (days), mean (SD) 343.60 (526.4)
Histology, N (%)
Clear 74 (96.1)
Non-clear 3(3.9)
Comorbidity, N (%)*
Yes 31 (40.3)
No 46 (59.7)
CCl score, mean (SD) 02(04)
Surgery, N (%) 31 (40.3)
Radiation therapy, N (%) 6(7.8)
Immunotherapy, N (%) 2(2.6)
Other chemotherapy, N (%) 1(1.3)
Response criteria, N (%)
Stable disease 61(824) 30 (60.0) 22 (66.7)
Partial response 6(8.1) 17 (34.0) 9(27.3)
Complete response 7 (9.5) 3(6.0) 2 (6.1)
ECOG PS, N (%)
0 58(75.3) 39(78.0) 26 (78.8)
1 19 (24.7) 11(22.0) 6(18.2)
2-4 0(0.0) 0(0.0) 1(3.0)
Metastasis site, N (%)
Lung 50 (64.9) 31(62.0) 20 (60.6)
Bone 16 (20.8) 12 (24.0) 7(21.2)
Liver 1(1.3) 1(2.0) 1(3.0)
Lymph node 14 (18.2) 9(18.0) 6(18.2)
Soft tissue 0(0.0) 1(2.0) 0(0.0)
Brain 2(2.6) 1(2.0) 0(0.0)
Spine 2(26) 2(4.0) 2(6.1)
Skin 0(0.0) 0(0.0) 0(0.0)
Pancreas 4(5.2) 3(6.0) 309.0)
Others 9(11.7) 6(12.0) 5(15.2)
Treatment schedule change, N (%) 5(10.0) 6(18.2)
Admission, N (%)? - 5(10.0) 2(6.1)

BMI, body mass index; CCl, Charlson comorbidity index; ECOG PS, Eastern Cooperative Oncology Group performance status; N, number; SD, standard deviation. *Total

admission, N=12

were observed, consisting of mostly mild to moderate
skin, oral, and urination symptoms; hair color change;
pain; oedema; and dizziness (data not shown in tables).
Of the seven AEs of interest, 73.1% and 5.2% of
the AE cases were managed ‘well' and ‘very well,
whereas 19.2% and 2.6% of cases were managed

‘poorly’ and ‘very poorly, respectively. At the next
follow-up (median 28 days; min 12 ~ max 84 days), 40
cases (20.6%) were resolved and 27 cases (13.9%) had
improved symptom grade. Among all AE cases, gas-
trointestinal symptoms (53.6%) and anorexia (48.6%)
showed the greatest proportions of improvement or
remission. Conversely, 13 (6.7%) cases worsened in
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Table 3 Adverse events and patients’self-management
Total Fatigue Hand-foot Oral mucosal Diarrhea  Gastrointestinal Hypertension Anorexia
syndrome inflammation symptoms
Frequency of AEs, 210(100.0) 50(23.8) 25(11.9) 25(11.9) 30(14.3) 23 (11.00) 24(11.4) 33(15.7)
N (%)
95% C.I.* (18.22,30.16) (7.85,17.07) (7.85,17.07) (9.85,19.76) (7.07,15.98) (746, 16.53) (11.07,21.35)
AE grades, N (%)
1 Mild 122(58.1) 34 (68.0) 8(32.0) 12 (48.0) 24(80.0) 18(78.3) 14 (58.3) 12 (36.4)
2 Moderate 68 (324) 12 (24.0) 14 (56.0) 13(52.0) 4(133) 3(13.0) 8(33.3) 14 (424)
3 Severe 20(9.5) 4(8.0) 3(120) 0(0.0) 2(6.7) 2(87) 2(83) 7(212)
4,5 Life-threat- 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
ening & Death-
related
AE management, N (%)
Very poor 5(2.6) 2(44) 1(44) 0(0.0) 2(6.9) 0(0.0) 0(0.0) 0(0.0)
Poor 37(19.2) 10(21.7) 3(13.0) 5(21.7) 3(10.3) 4(19.0) 5(23.8) 7(23.8)
Well 141(73.1)  33(71.7) 19 (82.6) 17(73.9) 23(79.3) 15(71.4) 12/(57.1) 22(57.1)
Very well 10(5.2) 122 0(0.0) 1(4.4) 1(3.5) 2(9.5) 4(19.1) 1(19.1)
AE grade changes, N (%)
Worsened 13(6.7) 5(10.9) 2(87) 1(43) 0(0.0) 1(3.6) 137) 3(8.6)
Steady 114 (588) 24(52.2) 14 (60.9) 15 (65.2) 19 (65.5) 12 (42.9) 15 (55.6) 15429
Improved 27(139  6(13.0) 40174) 5(217) 3(103) 8(28.6) 6(22.2) 12 (34.3)
Resolved 40 (20.6) 11 (239 3(13.0) 2(87) 7(24.1) 7 (25.0) 5(185) 5(14.3)
Grades of remaining AEs, N (%)
1 Mild 96 (62.3) 21(60.0) 8(40.0) 15(71.4) 20(90.9) 12 (85.7) 10 (58.8) 10 (40.0)
2 Moderate 53 (344) 14 (40.0) 8(40.0) 6 (28.6) 2(9.1) 2(14.3) 7(41.2) 14 (56.0)
3 Severe 5(33) 0(0.0) 4(20.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(4.0)
4,5 Life-threat-  0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

ening & Death-
related

AE, adverse event; N, number of cases. * C.l.: Clopper-Pearson exact confidence interval. 'AEs for which symptoms remain

symptom grade, of which fatigue was the most common
(10.9%); 58.8% of all AEs remained the same (Table 3).

With respect to our definition of patients’ manage-
ment of AEs, 63.4% of patients were classified into the
‘well managed’ group. Treatment schedule changes
were numerically more frequent in the ‘poor managed’
group compared to the well managed group (25% vs 17%,
p=0.505) (data not shown in tables).

Treatment duration and PROs according to patients’
self-management of AEs
Mean treatment duration for all patients was 621.3 (sd
501.8) days (Fig. 2). Treatment duration was longer in the
‘well managed’ group than in the ‘poor managed’ group
(651.4 days vs 531.9 days, p =0.292). The trend was main-
tained in multivariate analysis, with a coefficient value of
18 in the “well managed’ group compared to the “poor
managed’ group, although there was no statistically sig-
nificant difference (Table 4).

Mean FKSI-15, EQ-5D-5L, and EQVAS scores at base-
line for all patients were 41.2, 0.8, and 71.2, respectively,

which increased slightly at 12 months to 43.6, 0.9, and
75.3, respectively. The differences over time were, how-
ever, not statistically significant in a linear mixed model
(Fig. 2).

Differences in mean FKSI-15, EQ-5D-5L, and EQVAS
scores at 6 months and 12 months according to patients’
management of AEs from univariate analysis, are pre-
sented in Fig. 2. Scores for the three PROs at the next fol-
low-up visit (median 28 days, range 12 to 84 days) were
significantly higher in the ‘well managed’ group than in
the 'poor managed’ group (p<0.05). The trend towards
a significant difference in FKSI-15 scores was retained
throughout the 12-month study, although the statistical
significance in EQ-5D-5L and EQVAS scores disappeared
from 6 months. In multivariable SCMMs, patients’ self-
management of AEs was positively associated with
FKSI-15 and EQVAS at the next follow-up visit, in which
the ‘well managed’ group reported higher scores, by
3.8 (p=0.006) and 7.6 (p=0.009) in the FKSI-15 and
EQVAS, respectively, compared with the *poor managed’
group (Table 4).
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Table 4 Multivariate analysis for comparison of outcomes according to patients’self-management of AEs

Outcomes Patients’ self- Next follow-up (N=71) 6 months (N=47) 12 months (N=30)
management of
AEs Coeff. SE p value Coeff. SE p value Coeff. SE p value
FKSI-15 Well (ref. poor) 4.16 146 0.006° 0.31 224 0.891° 1.88 3.69 0.619¢
EQ-5D-5L Well (ref. poor) 0.03 0.02 0.108¢ -0.02 0.03 0444°¢ <—=001 003 0.883f
EQVAS Well (ref. poor) 8.79 3.26 0.0099 -9.19 5.19 0.087" 732 460 0.138'
Treatment duration Well (ref. poor) NA NA NA NA NA NA 18.06 168.80 0915

The p values of ‘a to i’ were estimated using sequential conditional mean models, adjusted with the following variables other than the fixed confounding variables,
presenting R squares which mean each explanatory power of the models: 2FKSI-15 and ECOG PS at baseline, R? = 78%; PFKSI-15 at next follow-up, treatment duration,
disease duration, ECOG PS at baseline and 6 months, and metastasis site at 6 months (bone), R>= 65%; FKSI-15 at 6 months, disease duration, ECOG PS at 6 months
and 12 months, and intervention schedule change at 12 months, R?=76%; “EQ-5D-5L at baseline, BMI, histology, ECOG PS at baseline, and metastasis site at baseline
(bone, brain, and pancreas), R2 = 72%; °EQ-5D-5L at next follow-up and metastasis site at 6 months (lung, bone), R* = 60%; FEQ-5D-5L at 6 months, metastasis site at

6 months (LN), and ECOG PS at 12 months, R? =85%; 9EQVAS at baseline, BMI, and metastasis site at baseline (bone, LN, brain), R* =65%; "EQVAS at next follow-up,
BMI, disease duration, operation, and metastasis site at baseline (lung) and at 6 months (bone), R? =65%; and 'FEQVAS at 6 months, disease duration, metastasis site at
12 months (LN, bone), and response criteria at 12 months, R?=72%

The p value of j was estimated using a linear regression model adjusted with the following variables other than the fixed confounding variables: response criteria at
6 months and metastasis site at 6 months (brain)

BMI, body mass index; coeff., coefficient; EQ-5D-5L, EuroQol-Five Dimensional-Five Level; EQVAS, EuroQol-visual analog scale; ECOG PS, Eastern Cooperative Oncology
Group performance status; FKSI-15, Functional Kidney Symptom Index-15; LN, lymph node; NA, not applicable

Discussion The 77 enrolled patients experienced a mean of 2.8
This is the first real-world study to investigate patients’ cases of AEs per person and 231 cases of AEs in total.
self-management of seven frequently observed AEs These were lower than those reported in a previous clini-
related to targeted agents, and to explore PROs accord-  cal trial but higher than those reported in a real-world
ing to the status of self-management of AEs, in patients  study, which may be explained by the different observa-
with advanced RCC in Korea. tional periods among the studies [15, 16].
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A total of 210 cases of the seven AEs of interest were
observed. Most of these AEs were manageable (grades 1
to 2) and only a few cases were severe, similar to previous
reports [17]. Within a short period to the next follow-up
appointment (median 28 days), about 20% of cases were
resolved and 14% of cases were improved. Meanwhile,
7% cases worsened in symptom grade. In a previous real-
world chart review study, more than half (56%) of the
AEs related to first-line TKIs were resolved or resolving
at 3.5 months after onset [16]. More cases of worsened
symptoms were, in particular, observed for fatigue in the
current study. Symptoms should always be investigated
for underlying causes, such as hyperthyroidism or ane-
mia. Furthermore, fatigue may be exacerbated by under-
lying dehydration. Strengthening of patient education on
nutrition, or consultation with a nutritionist, could help
patients to alleviate their symptoms [18].

In our study, treatment schedule changes, including
dose reduction, were observed less frequently in the AE
‘well managed’ group than in the ‘poor managed’ group,
which may have resulted in the longer treatment dura-
tion observed in the AE ‘well managed’ group. A previ-
ous study showed a correlation between AEs and lower
dose intensity and shorter survival times in patients with
advanced RCC [19], suggesting that appropriate manage-
ment of AEs is important for obtaining better treatment
outcomes.

The key drivers of HRQoL deterioration in patients
with mRCC are disease symptoms [20]. First-line sys-
temic therapy does not change the HRQoL of patients
with mRCC before progression [20]. In fact, complete/
partial response or stable disease as the best response
to targeted agents, rather than disease progression,
have been shown to be associated with less deteriora-
tion of HRQoL in mRCC patients [21]. In our study,
mean FKSI, EQ-5D, and EQVAS values did not change
significantly because we excluded patients who had dis-
ease progression in the analysis for PROs. Interestingly,
the mean values of those PROs were changed by the
patients’ self-management of AEs. In this study, 71.9%
of AE cases amongst a total of 210 AE cases were well
managed by patients and 63% of all patients were in
the well managed group (i.e. no poor/very poor AEs).
The ‘well managed’ group showed higher FKSI and
EQVAS scores, by 4.2 and 8.8 points, respectively, than
the “poor managed’ group. These results strengthen the
previous report of positive experiences of patients with
mRCC with the recommendations for self-management
of AEs while receiving targeted therapy [4]. However,
although education for self-management of AEs such
as management of hygiene and eating habits is likely to
be provided at the start of treatment, strategies other
than pharmacologic AE management are provided
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insufficiently in real-world practice; thus, repeated edu-
cation reinforcing patients’ self-management of AEs
could improve outcomes in advanced RCC patients
treated with targeted therapy [16].

This study has several limitations. Firstly, the number
of patients in this study may not be sufficient to reliably
detect differences in outcomes. In addition, the final
remission status of AEs was not investigated, which
may alter the PROs at 6 months and 12 months. The
number of patients observed decreased over time as
this study was conducted under the schedule of usual
clinical practice without any interventions. Therefore,
circumspection is required in the interpretation and
generalization of the results. Furthermore, we did not
perform validation of the self-administered AE ques-
tionnaire used in this study as this was not a study
objective. To use the same instrument in another study
to compare the results between studies, validation of
the questionnaire is required. Lastly, both symptom
duration and perceptions of self-management, which
may be associated with symptom severity and number,
could confound the relationship between self-manage-
ment of adverse events and outcomes; however, they
were not considered in this study. As we developed the
questionnaire on self-management of AEs based on
patient education performed in real clinical practice,
we think that the independent variable and its influence
on outcomes in this study reflect the real situation of
clinical practice.

Nevertheless, this study has remarkable strengths in
that it is the first study to investigate treatment duration
and PROs according to the status of patients’ AE manage-
ment when treated with targeted therapy for advanced
RCC; thus, it provides an in-depth understanding of
patients’” AE management in real clinical practice. More-
over, as widely used validated measurements for PROs
(both generic and disease specific) were used in this
study, our results are a source for comparison with future
studies in patients with the same or similar diseases.

Conclusions

This prospective, longitudinal, observational study of
patients with advanced RCC in Korea provides a special
emphasis on the importance of patients’ self-manage-
ment of AEs related to first targeted therapy. Patients
in the well managed group showed significantly better
improvement of PROs at the next-follow-up from the AE
occurrence. Repeated education at every hospital follow-
up visit for consolidating patients’ self-management of
AEs could be considered in real-world clinical practice
to enhance overall treatment outcomes while treating
advanced RCC patients with first targeted therapy.
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