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Third-line Therapy for Metastatic Renal Cell Carcinoma and 
Its Effect on Quality of Life and Overall Survival:  
A National, Multicenter, Observational Study 
    İrfan ÇİÇİNa,     Aydın ÇİLTAŞb,     Saadettin KILIÇKAPc,     Berna ÖKSÜZOĞLUd,     Doğan UNCUe, 
    Mehmet ARTAÇf,     Havva YEŞİL ÇINKIRg,     Abdurrahman IŞIKDOĞANh,     Faysal DANEi, 
    Mehmet ALİUSTAOĞLUj,     Hacı Mehmet TÜRKk,     Emin Tamer ELKIRANl,     Erdem ÇUBUKÇUm, 
    Meltem EKENELn,     Feyyaz ÖZDEMİRo,     Ali GÖKYERa,     İlhan ÖZTOPp,     Ahmet ALACACIOĞLUr,  
    Hüseyin ÖZTÜRKs, Birkan AVERs,     Metin ÖZKANt 
aTrakya University Faculty of Medicine, Department of Internal Medicine, Division of Oncology, Edirne, TURKEY 
bGazi University Faculty of Medicine, Department of Internal Medicine, Division of Medical Oncology, Ankara, TURKEY 
cHacettepe University Faculty of Medicine, Department of Internal Medicine, Division of Medical Oncology, Ankara, TURKEY 
dDr. Abdurrahman Yurtarslan Ankara Oncology Training and Research Hospital, Department of Internal Medicine,  
  Division of Medical Oncology, Ankara, TURKEY 
eUniversiy of Health Sciences Ankara Numune Training and Research Hospital, Clinic of Medical Oncology, Ankara, TURKEY 
fNecmettin Erbakan University Meram Faculty of Medicine, Department of Internal Medicine, Division of Medical Oncology, Konya, TURKEY 
gGaziantep University Faculty of Medicine, Department of Internal Medicine, Division of Medical Oncology, Gaziantep, TURKEY 
hDicle University Faculty of Medicine, Department of Internal Medicine, Division of Medical Oncology, Diyarbakır, TURKEY 
iMarmara University Pendik Training and Research Hospital, Department of Internal Medicine, Division of Medical Oncology, İstanbul, TURKEY 
jKartal Dr. Lütfi Kirdar Training and Research Hospital, Department of Medical Oncology, İstanbul, TURKEY 
kBezmialem Vakıf University Faculty of Medicine, Department of Medical Oncology, İstanbul, TURKEY 
lİnönü University Turgut Ozal Medical Center, Department of Internal Medicine, Division of Medical Oncology, Malatya, TURKEY 
mAli Osman Sönmez Oncology Hospital, Department of Medical Oncology, Bursa, TURKEY 
nİstanbul University Istanbul Medical Faculty, Department of Medical Oncology, İstanbul, TURKEY 
oKaradeniz Technical University Faculty of Medicine, Department of Internal Medicine, Trabzon, TURKEY 
pDokuz Eylül University Faculty of Medicine, Department of Medical Oncology, İzmir, TURKEY 
rIzmir Katip Çelebi University Atatürk Training and Research Hospital, Department of Medical Oncology, İzmir, TURKEY 
sPfizer Pharmaceuticals, Medical Oncology Department, İstanbul, TURKEY 
tErciyes University Faculty of Medicine, Department of Internal Medicine, Kayseri, TURKEY

ABS TRACT Objective: The study aimed to evaluate the efficacy of targeted therapies used as the third-line treatment after first-line cytokine 
and second-line tyrosine kinase inhibitor (TKI) therapies in metastatic renal cell carcinoma (mRCC) patients and assess the quality of life (QoL) 
of patients. Material and Methods: This national, multicenter, non-interventional study included patients aged ≥18 years with histologically 
confirmed mRCC, receiving targeted therapies as the third-line treatment for the last one month. Overall survival (OS), progression-free sur-
vival (PFS), adverse events (AEs), and QoL were evaluated. Results: The study included 102 mRCC patients (74 males) (median age of 61 
years). The median disease duration since diagnosis was 27.5 months (ranging 4-201 months). Of all the patients, 75.5% and 24.5% were re-
ceiving Axitinib and Everolimus, respectively, as third-line therapy. In all patients, the one-year PFS and OS rates were 62.9% and 79.9%, 
respectively. Seventy-one AEs (mostly mild) developed in 29 (28.4%) patients, fatigue being the most common (9.8%) AE. As compared to 
the baseline, no significant change was observed in the QoL scores of patients in the 12th month. The Axitinib and Everolimus groups did not 
differ significantly as regards to PFS and OS. Of the 11 patients with grade III-IV AEs, four were from the Everolimus group, and seven be-
longed to the Axitinib group. The QoL scores did not show a significant difference between the two groups except for that in the 12th month. 
Conclusion: Third-line therapy in mRCC patients was found to be effective and tolerable. Prolonged survival in mRCC patients receiving an 
increasing number of therapy lines requires further evaluation of QoL, considering it to be a part of treatment assessment. 
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Renal cell carcinoma (RCC) is a fatal urological 
malignancy. Among the most common cancers 
worldwide, RCC ranks 9th in males and 14th in fe-
males.1 Though its incidence varies with geographi-
cal regions, RCC is more prevalent in developed 
countries.2 RCC has shown a gradual increase in in-
cidence in recent years.1 

Treatment modalities for RCC have primarily un-
dergone advancements and development in the last two 
decades.2 Most RCC patients are either in the advanced 
or metastatic stage at diagnosis.3 Besides the introduc-
tion of targeted therapies, significant changes have also 
been made in the treatment of metastatic RCC (mRCC). 
The advancements in treatment have prolonged the me-
dian survival rate and improved interest in this subject.2,3 

Until recently, systemic therapy for the treatment 
of mRCC was limited to cytokines (interleukin-2 and 
interferon-alpha [IFN-α]). Cytokine therapy has been 
associated with low response rates and high toxicity.4 

Several molecular-targeted therapies have been in-
troduced as the first-or second-line treatment.4 Tar-
geted therapies have been preferred over cytokines as 
they are associated with improved survival rates and 
show tolerable side effects.5 Presently, the following 
groups of targeted therapies are employed in mRCC 
treatment: vascular endothelial growth factor (VEGF) 
antibodies, tyrosine kinase inhibitors (TKIs), and 
mammalian target of rapamycin (mTOR) inhibitors.6 

An assessment of the quality of life (QoL) has 
been recently included as a trial outcome in oncology 
research. Although literature reports studies on the 
QoL of patients receiving first-or second-line treat-
ment for mRCC, the number of studies on the as-
sessment of QoL in mRCC patients receiving 
third-line treatment after first-line cytokine and sec-
ond-line TKI therapies is limited. Therefore, the pres-
ent study aimed to evaluate the efficacy of remedies 
targeted as the third-line treatment after first-line cy-
tokine and second-line TKI therapies in mRCC pa-
tients and assess the QoL of these patients. 

 MATERIAL AND METHODS 

Patients 

The study was designed as a national, multicenter, 
non-interventional study enrolling patients from 28 

centers in 12 NUTS (Nomenclature of Territorial 
Units for Statistics) regions of Turkey. Patients aged 
≥18 years with histologically confirmed mRCC who 
were undergoing targeted therapies as a third-line 
treatment since the last month were included in the 
study. The Clinical Research Ethics Committee of 
Kecioren Training and Research Hospital approved 
the study (approval No: B.10.4.ISM.4.06.68.49/; 
date: April 10, 2014). Informed consent was obtained 
from all the patients before they participated in the 
study. All the study procedures were conducted fol-
lowing the ethical standards of the institutional or na-
tional research committee and the later amendments 
of the 1964 Helsinki declaration or comparable ethi-
cal standards. 

Procedures 

Data of patients, including demographic character-
istics, medical histories, and characteristics of 
mRCC (histopathology, stage, metastasis, risk group, 
treatment status) of all the patients were recorded. 
The patients were followed-up for 12 months; clini-
cal and laboratory data were collected at baseline, 
and  at the 3rd, 6th, 9th, and 12th months as per the rou-
tine practice. Further, each patient was followed-up 
once to assess the overall survival (OS) before the 
site close-out visit. Progression-free survival (PFS) 
was defined as the time frame since enrollment to 
disease progression or death, whichever occurs first, 
and OS was defined as the time frame since enroll-
ment to death or end of the study. Survival follow-up 
was conducted either via telephone or during the on-
site visit if any. The assessment of adverse events 
(AEs) was based on the Common Terminology Cri-
teria for Adverse Events (CTCAE V.4.03). The pa-
tients were also evaluated in two groups based on the 
medications that they were using as the third-line 
therapy: Axitinib group (n=77) and Everolimus 
group (n=25). 

MeasureMents 

The following questionnaires were used for the as-
sessment of QoL in the patients: 1) the Functional As-
sessment of Cancer Therapy-Kidney Symptom Index 
(FKSI-15); 2) the FKSI-Disease-Related Symptoms 
(FKSI-DRS) subscale; and 3) the EuroQolFive-Di-
mensional Questionnaire, Three-Level version (EQ-
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5D-3L). The FKSI-15 is a reliable and valid symp-
tom index used for the evaluation of kidney cancer 
patients.7 FKSI-DRS, 2007 version of the FKSI-15, is 
a reliable, valid, and responsive brief index probing 
the most significant symptoms related to advanced 
kidney cancer.8 The EQ-5D-3L comprises the EQ-5D 
descriptive system and the EQ visual analog scale 
(EQ-VAS).9 The EQ-5D descriptive system includes 
five dimensions- mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depression. 

statistical analysis 

Data analyses were performed using the Predictive 
Analytics Software (PASW) Statistics for Windows 
version 18 (SPSS Inc., Chicago, IL, USA). Descrip-
tive statistics were expressed as mean, standard de-
viation, median, minimum, and maximum for 
quantitative variables and as numbers and percent-
ages for categorical variables. The normality of data 
was tested using the visual (histogram and probabil-
ity graphics) and analytical (Kolmogorov-
Smirnov/Shapiro-Wilk tests) methods. Two-group 
and multiple-group comparisons for categorical vari-
ables were performed using the Chi-square test. The 
Fisher’s exact test as performed in case the assump-
tions of the Chi-square test were unmet. Two-group 
comparisons of non-normally distributed numerical 
variables were performed using the Mann-Whitney 
U test. The Wilcoxon signed-rank test was used to 
evaluate QoL scores at 12 months with that of base-
line scores. The Kaplan-Meier survival estimates 
were calculated for the analyses of OS and progres-
sion-free survival (PFS). Statistical significance was 
inferred at a type-I error level of 5%. 

 RESuLTS 

The study included 102 mRCC patients with a me-
dian age of 61 years (age range 24-83 years), of 
which 74 (72.5%) were males. The median disease 
duration was 27.5 months (ranging from 4-201 
months) since diagnosis. The general characteristics 
of all the patients have been demonstrated in Table 
1. 

Of all patients, 84.3% underwent nephrectomy, 
and 5.9% had metastasectomy. All patients received 
IFN as first-line therapy. The median duration of 

treatment with IFN was 19.5 days (ranging from 1-
1642 days). The primary reasons for discontinuation 
of IFN therapy included disease progression (50%) 
and intolerance (40.2%). 
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Characteristics  

Age, years 60±12 

Sex  

Male 74 (72.5) 

Female 28 (27.5) 

BMI, kg/m2 27.6±5.24 

Comorbidities  

Hypertension 17 (16.7) 

Diabetes mellitus 12 (11.8) 

Others 11 (10.8) 

Histopathological type  

Clear Cell 84 (82.4) 

Papillary 6 (5.9) 

Chromophobe 6 (5.9) 

Other 6 (5.9) 

Site of Metastasis  

Lung 60 (58.8) 

Bones 46 (45.1) 

Liver 23 (22.5) 

Lymph node 23 (22.5) 

Brain 11 (10.8) 

Number of metastatic sites  

1 55 (53.9) 

2 33 (32.4) 

≥3 14 (13.7) 

ECOG performance status  

0 22 (21.6) 

1 46 (45.1) 

≥2 34 (33.3) 

Stage at initial diagnosis  

I 9 (8.8) 

II 24 (23.5) 

III 15 (14.7) 

IV 54 (52.9) 

MSKCC score*  

Favorable 15 (14.9) 

Intermediate 77 (76.2) 

Poor 9 (8.9) 

TABLE 1:  General characteristics of the  
metastatic renal cell carcinoma patients.

Data are presented as mean±standard deviation or number (%), where appropriate. 
BMI: Body mass index; ECOG: Eastern Cooperative Oncology Group; MSKCC: Memo-
rial Sloan-Kettering Cancer Center. 
*MSKCC risk was not available for 1 patient.



As the second-line treatment, patients received 
TKIs for a median duration of 302 days (ranging 
from 2-1,611 days), with the most frequently used 
TKIs being Sunitinib (53.9%) and Pazopanib 
(39.2%). The second-line TKI therapy was mainly 
discontinued due to disease progression (94.1%). 
Data on the second-line treatment with TKIs have 
been summarized in Table 2.  

The patients were receiving Axitinib (75.5%) 
and Everolimus (24.5%) as the third-line therapy 
drugs at the time of enrollment into the study. The 
treatment records of patients during the 12-month fol-
low-up period are summarized in Table 3. 

During the follow-up period, 48.8% (n=49) pre-
sented the progression of the disease, while 34.3% 
(n=35) died. The Kaplan Meier analysis revealed that 
the 1-year PFS rate was 62.9% with a median PFS of 
13+ months, and the 1-year OS rate was 79.9% with 
a median OS of 31+ months in all patients. 

A total of 71 AEs were detected in 29 (28.4%) 
patients. The most common AEs included fatigue 
(9.8%), diarrhea (8.8%), oral mucositis (5.9%), hy-
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TKIs used n (%) 

Sunitinib 55 (53.9) 

Pazopanib 40 (39.2) 

Sorafenib 6 (5.9) 

Sunitinib+Pazopanib 1 (1.0) 

Best response to TKIs  

Partial Response 33 (32.4) 

Stable Disease 38 (37.3) 

Progressive Disease 31 (30.4) 

Reasons for discontinuation of TKIs  

Progression 96 (94.1) 

Intolerance 4 (3.9) 

Adverse events 2 (2.0) 

TABLE 2:  Data on the patients’ second-line treatment.

TKIs: Tyrosine kinase inhibitors.

Months 

0 3 6 9 12 

Agents used n (%) n (%) n (%) n (%) n (%) 

Axitinib 77 (75.5) 62 (75.6) 31 (54.4) 19 (50) 13 (43.3) 

Everolimus 25 (24.5) 15 (18.3) 21 (36.8) 11 (28.9) 7 (23.3) 

Nivolumab 5 (6.1) 4 (7.1) 4 (10.5) 5 (16.7) 

Palliative treatment 1 (1.8) 3 (8.0) 1 (3.3) 

Gemcitabine, Oxaliplatin 1 (3.3) 

Megestrol acetate 1 (3.3) 

None 1 (2.6) 2 (6.7) 

Total 102 (100.0) 82 (100.0) 57 (100.0) 38 (100.0) 30 (100.0) 

Dose Modification n (%) n (%) n (%) n (%) 

Escalation 7 (8.5) 5 (8.8)  

Discontinuation due to toxicity 13 (15.9) 6 (10.5) 5 (13.2) 4 (13.8) 

Discontinuation due to disease progression 1 (1.8)  

Dose reduction 4 (4.9) 2 (3.5)  

None 58 (70.7) 43 (75.4) 33 (86.8) 25 (86.2) 

Total 82 (100.0) 57 (100.0) 38 (100.0) 29 (100.0) 

Response n (%) n (%) n (%) n (%) 

Partial Response 15 (18.3) 9 (15.8) 4 (10.8) 2 (6.7) 

Stable Disease 37 (45.1) 23 (40.3) 20 (54.1) 12 (40) 

Progressive Disease 28 (34.1) 25 (43.9) 12 (32.4) 12 (40) 

Not assessed 2(2.4) 1 (2.7) 4 (13.3) 

Total 82 (100.0) 57 (100.0) 37 (100.0) 30 (100.0) 

TABLE 3:  Data on the patients’ third-line treatment during the 12-month follow-up period.



pertension (4.9%), cough (3.9%), and skin lesions 
(3.9%). Grade III-IV AEs (13 events) were deter-
mined in 11 patients. 

In comparison to the median FKSI-DRS, FKSI-
15, and EQ-5D-3L scores of the patients (14.0 [0-36], 
25 [15-46], and 0.48 [-0.74-1], respectively) at base-
line, no significant changes were observed in the cor-
responding scores at the 12th month (14.5 [1-36], 25 
[13-45], and 0.51 [-0.74-1]; p=0.190, p=0.897, and 
p=0.673, respectively). 

The characteristics of patients in Axitinib and 
Everolimus groups were similar except for the num-

ber of metastatic sites and the duration of the first-
line treatment (Table 4). 

The Kaplan-Meier analysis revealed that the me-
dian PFS was 12+ months in the Axitinib group and 
9+ months in the Everolimus group with no significant 
difference between the treatment arms (p=0.243). The 
median OS was evaluated to be 28+ months in the Ax-
itinib group and 18 months (ranging from 4.5-31.5 
months) in the Everolimus group with no significant 
difference between the treatment arms (p=0.275). 

The frequency of AEs was 28.6% in the Axitinib 
group and 28.0% in the Everolimus group. Of 11 pa-
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N Axitinib Group N Everolimus Group p 

Age, years 77 62 (24-80) 25 58 (35-83) 0.703* 

Sex 77  

Male 22 (28.6) 25 6 (24.0) 0.656** 

Female 55 (71.4) 19 (76.0)  

BMI, kg/m2 31 26.54 (19.92-44.53) 12 27.18 (19.47-39.45) 0.607* 

Hypertension 77 13 (16.9) 25 4 (16.0) 1.000*** 

Diabetes Mellitus 77 9 (11.7) 25 3 (12.0) 1.000*** 

Histopathological Type 76 25  

Clear Cell 63 (82.9) 21 (84.0) 1.000*** 

Others 13 (17.1) 4 (16.0)  

Number of metastatic sites 77 25  

1 44 (57.1) 11 (44.0) 0.009** 

2 27 (35.1) 6 (24.0)  

≥3 6 (7.8) 8 (32.0)  

ECOG performance status 77 25  

0 15 (19.5) 7 (28.0) 0.253** 

1 33 (42.9) 13 (52.0)  

≥2 29 (37.7) 5 (20.0)  

Stage at initial diagnosis 77 25  

I-II 25 (32.5) 8 (32.0) 0.965** 

III-IV 52 (67.5) 17 (68.0)  

MSKCC score 76 25  

Favorable 10 (13.2) 5 (20.0) 0.448*** 

Intermediate 58 (76.3) 19 (76.0)  

Poor 8 (10.5) 1 (4.0)  

Duration of the first-line therapy, days 77 14 (1-1103) 25 44 (1-1642) 0.019* 

Duration of the second-line therapy, days 77 339 (25-1494) 25 214 (22-1611) 0.083* 

TABLE 4:  Characteristics of the patients receiving axitinib or everolimus as the third-line therapy.

*Mann-Whitney u test; **Chi-square test; *** Fisher’s exact test 
Data are presented as median (minimum-maximum) or number (%), where appropriate.  
BMI: Body mass index; ECOG: Eastern Cooperative Oncology Group; MSKCC: Memorial Sloan-Kettering Cancer Center.



tients with grade III-IV AEs, four belonged to the 
Everolimus group while seven were in the Axitinib 
group. 

The QoL scores did not differ between the Axi-
tinib and Everolimus groups, except for the FKSI-
DRS score in the 12th month (Table 5). Moreover, 
when changes in the QoL scores of patients in the 
treatment arms were evaluated from the baseline to 
12th month, a significant change was observed only 
in the FKSI-DRS score in the Everolimus group 
(Table 6). 

 DISCuSSION 

Clinical studies have established favorable effects of 
targeted therapies on OS and PFS. It has been demon-
strated that as compared to Sorafenib, Axitinib pro-
longs PFS in advanced RCC patients who fail to 
respond to prior systemic therapy and in advanced 
RCC patients showing disease progression after first-
line therapy (containing sunitinib, bevacizumab plus 
IFN-α, temsirolimus, or cytokines).10,11 Everolimus 
has also been demonstrated to prolong PFS when 
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Axitinib Everolimus  

N Median (Min-Max) N Median (Min-Max) p* 

FKSI-DRS 

Month 0 77 14 (0-27) 23 15 (1-36) 0.462 

Month 12 20 14 (1-27) 10 16 (2-36) 0.042 

FKSI-15 

Month 0 76 25 (15-38) 23 25 (15-46) 0.633 

Month 12 20 24 (13-45) 10 25 (13-44) 0.465 

EQ-5D-3L 

Month 0 76 0.494 (0.141-1) 24 0.480 (-0.74-1) 0.164 

Month 12 20 0.507 (0.043-1) 10 0.480 (-0.74-1) 0.718

TABLE 5:  Comparison of the quality of life scores of the patients between the treatment arms.

*Mann-Whitney u test. 

Min-Max: Minimum-maximum; FKSI: Functional Assessment of Cancer Therapy-Kidney Symptom Index; FKSI-DRS: FKSI-Disease-Related Symptoms; EQ-5D-3L: EuroQol Five-Di-

mensional Questionnaire Three-Level version.

Month 0 Month 12  

N Median (Min-Max) N Median (Min-Max) p* 

FKSI-DRS  

Axitinib 20 13 (0-23) 20 14 (1-27) 0.977 

Everolimus 10 12.5 (1-28) 10 16 (2-36) 0.019 

FKSI-15  

Axitinib 20 25 (16-36) 20 24 (13-45) 0.733 

Everolimus 10 25 (15-39) 10 25 (13-44) 0.438 

EQ-5D-3L  

Axitinib 20 0.570 (0.141-1) 20 0.507 (0.043-1) 0.875 

Everolimus 10 0.572 (0.043-1) 10 0.480 (-0.74-1) 0.612

TABLE 6:  Changes in the quality of life scores of the patients in the two treatment arms from baseline to 12th month.

*Wilcoxon signed-rank test. 

Min-Max: Minimum-maximum; FKSI: Functional Assessment of Cancer Therapy-Kidney Symptom Index; FKSI-DRS: FKSI-Disease-Related Symptoms; EQ-5D-3L: EuroQol Five-Di-

mensional Questionnaire Three-Level version.



compared to placebo in advanced RCC patients who 
have received TKIs previously.12 A study revealed no 
significant difference between the Everolimus (n=81) 
and Axitinib (n=45) groups (Everolimus and Axitinib 
used as second-line therapies) in terms of PFS and 
OS after the failure of first-line VEGF-targeted ther-
apy.13 A retrospective chart review (RCR) study con-
ducted in the US found no significant difference in 
terms of OS or PFS at 12 months between two groups 
receiving Axitinib (OS and PFS rates were reported 
to be 83% and 56%, respectively) and Everolimus 
(OS and PFS rates were reported as 80% and 60%, 
respectively)as the second-line therapy.14 Similarly, 
no significant differences were determined in terms 
of median PFS (12+ months and 9+ months, respec-
tively; p=0.243) and median OS (28+ months and 18 
months [range, 4.5-31.5 months]; p=0.275) in Axi-
tinib and Everolimus groups in the present study. 
This hints that Axitinib may clinically favor longer 
PFS and OS.  

Depending on the first-line therapy administered 
and the risk factors, nearly 33-79% of mRCC patients 
were well-suited to receive second-line therapy. The 
Memorial Sloan-Kettering Cancer Center (MSKCC) 
score has been stated to be a prognostic factor for sur-
vival in mRCC patients receiving targeted therapies.15 

The MSKCC risk groups and the first-line therapies 
have also been suggested as likely predictive factors 
for patients who would require second-line treatment 
in RCC.16 Another chart review study from Japan 
documented that a shorter duration of first-line TKI 
treatment was associated with poorer prognosis.17 A 
large international study investigating the use of 
third-line therapy in mRCC noted that patients having 
favorable or intermediate prognostic criteria had 
longer PFS and OS as compared to those with re-
duced risk.18 In the present study, the duration of the 
first-line therapy was shorter in the Axitinib group 
than in the Everolimus group; however, no signifi-
cant differences were found between the two groups 
in terms of the OS and PFS, duration of second-line 
therapy, and the distribution of patients as per the 
MSKCC risk scores.  

As targeted therapies for mRCC treatment have 
resulted in significant improvement in PFS and OS, 
assessment of HRQoL is imperative for a therapeutic 

approach. While traditional cytokine-based therapies 
have unfavorable effects on HRQoL due to high lev-
els of toxicity, targeted therapies are expected to have 
more positive impacts on HRQoL as they are more 
effective and tolerable.19 Moreover, knowing the QoL 
outcomes of prior therapies in mRCC patients could 
guide the next therapeutic choices in the case of avail-
ability of the second-line and third-line therapeutic 
options.20 A study conducted on mRCC patients with 
long-term survival (median 61 months; range- 36-133 
months) in the US proved that the QoL score assessed 
by the FKSI-15 was comparable to the mean baseline 
score assessed in a phase III trial in a majority of pa-
tients who received VEGF-directed agents as the 
first-line therapy and mTOR inhibitor as the second-
line therapy.21 In the present study, the effects of 
third-line therapy on QoL were evaluated in mRCC 
patients who received second-line TKIs after first-
line cytokine (IFN-α) therapy failed to respond. For 
all the three scales (FKSI-15, FKSI-DRS, and EQ-
5D-3L), changes in scores at the 12th month for base-
line were evaluated, and no significant difference was 
determined. The study also evaluated patients in two 
groups according to the third-line treatment that they 
were administered: Axitinib group and the 
Everolimus group. The QoL scores did not differ be-
tween the treatment groups, except for the FKSI-DRS 
score at the 12th month. Literature reports that Axi-
tinib therapy either shows favorable effects or an ac-
ceptable negative effect on HRQoL and that HRQoL 
remains stable or improves throughout the 
Everolimus therapy.21-24 Although Axitinib and 
Everolimus have different mechanisms of action and 
adverse event profiles, they were found to provide 
comparable QoL outcomes in the third-line treatment 
group in the present study. This may indicate that in 
the subsequent treatment line, the disease status af-
fects QoL more than the drug. Accordingly, treatment 
decisions must be made considering the patients’ sta-
tus and specific side effects of drugs into account 
rather than assessing patients’ QoL. 

Adverse events are significant because of their 
impact on HRQoL. Contrary to the previous standard 
therapies, targeted therapies reportedly improve 
HRQoL; nevertheless, AEs (despite usually being 
mild and manageable) are likely to develop as the 
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treatment continues and may affect the patient’s 
HRQoL.25 Third-line therapy has been stated to have 
beneficial effects for mRCC patients who are resist-
ant to previous therapies and an independent prog-
nostic factor for longer OS. However, it has been 
emphasized that patients need to be monitored closely 
for the frequency of AEs.26 Besides, the persistence of 
disease throughout the survival period, attributable to 
targeted therapies, and an increase in disease-related 
symptoms are also factors that unfavorably affect the 
QoL.27 The most common AEs encountered during 
targeted therapies include fatigue; hypertension; di-
arrhea; hand-foot skin reaction; mucositis; protein-
uria; dyspnea; neutropenia; thrombocytopenia; 
elevated levels of blood glucose, triglycerides, and 
cholesterol; and hypothyroidism.28 In the present 
study, 28.4% of the patients developed AEs. The 
most commonly listed adverse events were fatigue 
(9.8%), diarrhea (8.8%), oral mucositis (5.9%), hy-
pertension (4.9%), cough (3.9%), and skin lesions 
(3.9%). Of 11 patients with grade III-IV AEs, four 
belonged to the Everolimus group, and seven were 
from the Axitinib group. 

In conclusion, third-line therapy (Axitinib and 
Everolimus) in mRCC patients following first-line 
cytokine and second-line TKI therapies was effective 
with a 1-year PFS of 62.9% and a 1-year OS of 
79.9%. The therapy was tolerable with mostly mild 
AEs. No significant change was determined in the pa-
tients’ QoL assessed at the 12th month for baseline. 
Individual evaluation of Axitinib and Everolimus 
groups did not reveal any significant difference be-
tween the groups in terms of PFS and OS. The QoL 
scores did not differ between the two treatment 
groups, except for the 12th-month FKSI-DRS score. 
Prolonged survival in the mRCC patients receiving 
an increasing number of therapy lines also necessi-

tates an evaluation of patients’ QoL, which must be 
considered as a part of the assessment of the treat-
ment provided. 

Declaration of Conflicting Interests 

Hüseyin Öztürk and Birkan Aver are the employees of Pfizer Bio-
pharmaceuticals Group, Istanbul, Turkey. The remaining Authors 
declare that that there is no conflict of interest. 

Funding 

The Authors disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article. 
This work supported by the Pfizer Biopharmaceuticals Group, Is-
tanbul, Turkey. 

Any underlying research materials related to our paper can be 
accessed upon reasonable request. 

Conflict of Interest 

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise, 
working conditions, share holding and similar situations in any 
firm. 

Authorship Contributions 

Idea/Concept: İrfan Çiçin; Design: İrfan Çiçin, İlhan Öztop; 
Control/Supervision: Metin Özkan, Ahmet Alacacıoğlu; Data 
Collection and/or Processing: İrfan Çiçin, Aydın Çiltaş, Saadet-
tin Kılıçkap, Berna Öksüzoğlu, Doğan Uncu, Mehmet Artaç, 
Havva Yeşil Çınkır, Abdurrahman Işıkdoğan, Faysal Dane, 
Mehmet Aliustaoğlu, Hacı Mehmet Türk, Emin Tamer Elkıran, 
Erdem Çubukçu, Meltem Ekenel, Feyyaz Özdemir, Ali Gökyer, 
İlhan Öztop, Ahmet Alacacıoğlu, Hüseyin Öztürk, Birkan Aver, 
Metin Özkan; Analysis and/or Interpretation: Saadettin Kılıçkap, 
İlhan Öztop, Hüseyin Öztürk; Literature Review: Ali Gökyer, 
İrfan Çiçin, Saadettin Kılıçkap; Writing the Article: İrfan Çiçin, 
İlhan Öztop, Saadettin Kılıçkap; Critical Review: İrfan Çiçin, 
Hacı Mehmet Türk; References and Fundings: İrfan Çiçin, 
Doğan Uncu.

İrfan ÇİÇİN et al. J Oncol Sci.2020;6(2):87-95

94



İrfan ÇİÇİN et al. J Oncol Sci.2020;6(2):87-95

959595

1. Rossi SH, Klatte T, usher-Smith J, Stewart 
GD. Epidemiology and screening for renal 
cancer. World J urol. 2018;36(9):1341-1353. 
[Crossref] [PubMed] [PMC] 

2. Jonasch E, Gao J, Rathmell WK. Renal cell 
carcinoma. BMJ. November 2014;349:g4797. 
[Crossref] [PubMed] [PMC] 

3. Zerdes I, Tolia M, Tsoukalas N, et al. Systemic 
therapy of metastatic renal cell carcinoma: re-
view of the current literature. urologia. 
2019;86(1):3-8. [Crossref] [PubMed] 

4. Hutson TE. Targeted therapies for the treat-
ment of metastatic renal cell carcinoma: clini-
cal evidence. Oncologist. 2011;16(Suppl 2): 
14-22. [Crossref] [PubMed] 

5. Larriba JLG, Espinosa E, Carbonero IG, et al. 
Sequential therapy in metastatic renal cell car-
cinoma: pre-clinical and clinical rationale for 
selecting a second- or subsequent-line ther-
apy with a different mechanism of action. Can-
cer Metastasis Rev. 2012;31(suppl 1):S11-17. 
[Crossref] [PubMed] 

6. Bedke J, Gauler T, Grünwald V, et al. Sys-
temic therapy in metastatic renal cell carci-
noma. World J urol. 2017;35(2):179-188. 
[Crossref] [PubMed] 

7. Cella D, Yount S, Du H, et al. Development 
and validation of the functional assessment of 
cancer therapy-kidney symptom index (FKSI). 
J Support Oncol. 2006;4(4):191-199. 
[PubMed] 

8. Cella D, Yount S, Brucker PS, et al. Develop-
ment and validation of a scale to measure dis-
ease-related symptoms of kidney cancer. 
Value Health. 2007;10(4):285-293. [Crossref] 
[PubMed] 

9. Euroqol. EQ-5D instruments. Accessed 02 
August 2019. [Link] 

10. Motzer RJ, Escudier B, Tomczak P, et al. Ax-
itinib versus sorafenib as second-line treat-
ment for advanced renal cell carcinoma: 
overall survival analysis and updated results 
from a randomised phase 3 trial. Lancet 
Oncol. 2013;14(6):552-562. [Crossref] 
[PubMed] 

11. Rini BI, Escudier B, Tomczak P, et al. Com-
parative effectiveness of axitinib versus so-
rafenib in advanced renal cell carcinoma 

(AXIS): a randomised phase 3 trial. Lancet. 
2011;378(9807):1931-1939. [Crossref] 
[PubMed] 

12. Motzer RJ, Escudier B, Oudard S, et al.  
Efficacy of everolimus in advanced renal cell 
carcinoma: a double-blind, randomised, 
placebo-controlled phase III trial. Lancet. 
2008;372(9637):449-456. [Crossref] [PubMed] 

13. Guida A, Albiges L, Derosa L, et al. 
Everolimus versus Axitinib as second-line 
therapy in metastatic renal cell carcinoma: ex-
perience from institut gustave roussy. Clin 
Genitourin Cancer. 2017;15(6):e1081-1088. 
[Crossref] [PubMed] 

14. Vogelzang NJ, Pal SK, Signorovitch JE, et al. 
Comparative effectiveness of everolimus and 
axitinib as second targeted therapies for 
metastatic renal cell carcinoma in the uS: a 
retrospective chart review. Curr Med Res 
Opin. 2016;32(4):741-747. [Crossref] 
[PubMed] 

15. Procopio G, Verzoni E, Iacovelli R, et al. Prog-
nostic factors for survival in patients with 
metastatic renal cell carcinoma treated with 
targeted therapies. Br J Cancer. 
2012;107(8):1227-1232. [Crossref] [PubMed] 
[PMC] 

16. Fischer S, Gillessen S, Rothermundt C. Se-
quence of treatment in locally advanced and 
metastatic renal cell carcinoma. TranslAndrol 
urol. 2015;4(3):310-325. [PubMed] 

17. Harada K, Nozawa M, uemura M, et al. Treat-
ment patterns and outcomes in patients with 
unresectable or metastatic renal cell carci-
noma in Japan. Int J urol. 2019;26(2):202-
210. [Crossref] [PubMed] 

18. Wells JC, Stukalin I, Norton C, et al. Third-line 
targeted therapy in metastatic renal cell Car-
cinoma: results from the international metasta-
tic renal cell carcinoma database consortium. 
Eur urol. 2017;71(2):204-209. [Crossref] 
[PubMed] 

19. Lambea J, Hinojo C, Lainez N, et al. Quality of 
life and supportive care for patients with 
metastatic renal cell carcinoma. Cancer 
Metastasis Rev. 2012;31(Suppl1):S33-39. 
[Crossref] [PubMed] 

20. Cella D. Beyond traditional outcomes: im-
proving quality of life in patients with renal cell 

carcinoma. Oncologist. 2011;16(Suppl2):23-
31. [Crossref] [PubMed] 

21. Carmichael C, Yuh BE, Sun V, et al. Quality of 
life in patients with metastatic renal cell carci-
noma: assessment of long-term survivors. Clin 
Genitourin Cancer. 2013;11(2):149-154. 
[Crossref] [PubMed] [PMC] 

22. Miyake H, Harada KI, Ozono S, Fujisawa M. 
Assessment of efficacy, safety, and quality of 
life of 124 patients treated with axitinib as sec-
ond-line therapy for metastatic renal-cell car-
cinoma: experience in real-world clinical 
practice in Japan. Clin Genitourin Cancer. 
2017;15(1):122-128. [Crossref] [PubMed] 

23. Trask PC, Bushmakin AG, Cappelleri JC, By-
cott P, Liau K, Kim S. Health-related quality of 
life during treatment for renal cell carcinoma: 
results from a phase II study of axitinib. Acta 
Oncol. 2008;47(5):843-851. [Crossref] 
[PubMed] 

24. Goebell PJ, Hermann E, Kube u, et al.  
Final results of a non-interventional study  
evaluating the quality of life in second-line 
treatment of metastatic renal cell carcinoma 
with everolimus: The everpro Study. Oncol 
Res Treat. 2019;42(1-2):57-66. [Crossref] 
[PubMed] 

25. Cella D. Quality of life in patients with metasta-
tic renal cell carcinoma: the importance of pa-
tient-reported outcomes. Cancer Treat Rev. 
2009;35(8):733-737. [Crossref] [PubMed] 

26. Ishihara H, Takagi T, Kondo T, et al. Efficacy 
and safety of third-line molecular-targeted 
therapy in metastatic renal cell carcinoma re-
sistant to first-line vascular endothelial growth 
factor receptor tyrosine kinase inhibitor and 
second-line therapy. Int J Clin Oncol. 
2018;23(3):559-567. [Crossref] [PubMed] 

27. de Groot S, Redekop WK, Versteegh MM, et 
al. Health-related quality of life and its deter-
minants in patients with metastatic renal cell 
carcinoma. Qual Life Res. 2018;27(1):115-
124. [Crossref] [PubMed] [PMC] 

28. Di Lorenzo G, Scagliarini S, Di Napoli M, 
Scognamiglio F, Rizzo M, Carteni G. Targeted 
therapy in the treatment of metastatic renal 
cell cancer. Oncology. 2009;77(Suppl1):122-
131. [Crossref] [PubMed]

 REFERENCES

https://doi.org/10.1007/s00345-018-2286-7
https://www.ncbi.nlm.nih.gov/pubmed/29610964
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6105141
https://doi.org/10.1136/bmj.g4797
https://www.ncbi.nlm.nih.gov/pubmed/25385470
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4707715
https://doi.org/10.1177/0391560318802166
https://www.ncbi.nlm.nih.gov/pubmed/30270773
https://doi.org/10.1634/theoncologist.2011-S2-14
https://www.ncbi.nlm.nih.gov/pubmed/21346036
https://doi.org/10.1007/s10555-012-9354-z
https://www.ncbi.nlm.nih.gov/pubmed/22674353
https://doi.org/10.1007/s00345-016-1868-5
https://www.ncbi.nlm.nih.gov/pubmed/27277600
https://www.ncbi.nlm.nih.gov/pubmed/16669463
https://doi.org/10.1111/j.1524-4733.2007.00183.x
https://www.ncbi.nlm.nih.gov/pubmed/17645683
https://euroqol.org/eq-5d-instruments/eq-5d-3l-about/
https://doi.org/10.1016/S1470-2045(13)70093-7
https://www.ncbi.nlm.nih.gov/pubmed/23598172
https://doi.org/10.1016/S0140-6736(11)61613-9
https://www.ncbi.nlm.nih.gov/pubmed/22056247
https://doi.org/10.1016/S0140-6736(08)61039-9
https://www.ncbi.nlm.nih.gov/pubmed/18653228
https://doi.org/10.1016/j.clgc.2017.07.015
https://www.ncbi.nlm.nih.gov/pubmed/28888866
https://doi.org/10.1185/03007995.2016.1140028
https://www.ncbi.nlm.nih.gov/pubmed/26744781
https://doi.org/10.1038/bjc.2012.327
https://www.ncbi.nlm.nih.gov/pubmed/22968651
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3494435
https://www.ncbi.nlm.nih.gov/pubmed/26816832
https://doi.org/10.1111/iju.13830
https://www.ncbi.nlm.nih.gov/pubmed/30345560
https://doi.org/10.1016/j.eururo.2016.05.049
https://www.ncbi.nlm.nih.gov/pubmed/27318422
https://doi.org/10.1007/s10555-012-9357-9
https://www.ncbi.nlm.nih.gov/pubmed/22684341
https://doi.org/10.1634/theoncologist.2011-S2-23
https://www.ncbi.nlm.nih.gov/pubmed/21346037
https://doi.org/10.1016/j.clgc.2012.09.006
https://www.ncbi.nlm.nih.gov/pubmed/23058499
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3577982
https://doi.org/10.1016/j.clgc.2016.06.019
https://www.ncbi.nlm.nih.gov/pubmed/27473522
https://doi.org/10.1080/02841860802047395
https://www.ncbi.nlm.nih.gov/pubmed/18568482
https://doi.org/10.1159/000494278
https://www.ncbi.nlm.nih.gov/pubmed/0661070
https://doi.org/10.1016/j.ctrv.2009.07.003
https://www.ncbi.nlm.nih.gov/pubmed/19699588
https://doi.org/10.1007/s10147-018-1241-3
https://www.ncbi.nlm.nih.gov/pubmed/29327159
https://doi.org/10.1007/s11136-017-1704-4
https://www.ncbi.nlm.nih.gov/pubmed/28917029
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5770482
https://doi.org/10.1159/000258504
https://www.ncbi.nlm.nih.gov/pubmed/20130440

