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Are tyrosine kinase inhibitors as effective as they are safe in renal cell
cancer patients over the age of 65?

Efficacy of sunitinib in elderly patients with metastatic renal cell carcinoma
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Abstract

Aim: In the present study, we aimed to compare clinicopathological characteristics and survival results of young and elderly patients with renal cell cancer
(RCC).

Material and Methods: Patients 65 years of age or older were classified into the elderly age group, while all others were classified into the younger age group.
To determine the correlation between clinical and pathological parameters, the chi-square test or Fisher’s exact test was used. The Kaplan-Meier method
was utilized to analyze the survival rate.

Results: The median duration of follow-up was 24 (1.0-240.0) months. In young patients, the median survival was found to be 51.0 (95% CI 20.7-81.2) months,
while it was 26.0 (95% Cl 6.4-45.6) months in the group of elderly patients (p=0.03). The median progression-free survival (PFS) was calculated to be 25.0
months (95% Cl 18.5-31.4) in young patients, while it was 8.0 (95% Cl 4.6-11.3) months in elderly patients (p = 0.02). No significant difference was found
between groups in terms of clinicopathological characteristics and data on treatment side effects (p <0.05).

Discussion: Although there is no significant difference between the two groups of ECC patients in terms of clinicopathological characteristics, overall survival
may be shorter in the elderly patient group due to the age factor. However, in the elderly group, PFS was found to be lower despite the use of TKI, which
suggests that these drugs are not as effective in elderly patients as in younger patients in spite of the ease of oral intake and a safe side effect profile. Further
studies, which will be carried out with elderly patients, may clarify this issue.
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Introduction

Renal cell cancer (RCC) is commonly a disease of elderly
patients, and its incidence is strongly associated with age.
According to SEER data, 49% of patients with RCC were
reported to be 65 years of age or over [1]. By 2030, the majority
of the population will be over 65 years of age, and hence a
decrease can be expected in the incidence of metastatic RCC
in elderly patients [2].

Since aging is a natural process when natural physiological
reserves are depleted,
homeostatic balance results in a more rapidly progressive
pathological condition and leads to serious health problems
[3,4]. The treatment process of elderly patients diagnosed
with cancer is more complex than that of younger patients.
It has been stated that causes of high mortality in elderly
patients include high incidence, inadequate antineoplastic
treatment, decrease in organ functions, insufficient treatment
tolerance, reduction in stem cell reserve and repairability and
underutilization of protective methods [5,6]. Decreased PFS
and the presence of comorbidites in elderly patients have
led to their underrepresentation in clinical studies. Therefore,
suggestions on the treatment of elderly patients with mRCC
are usually based upon the data obtained from young patients
enrolled in these studies, which may not be optimal for elderly
patients, as many elderly patients are fragile, have age-
associated organ dysfunction and have more than one medical
comorbidity [7,8].

Within the last decade, the median survival of mRCC has
increased to over 36 months with the approval of more than
ten targeted treatments and immune checkpoint inhibitors [9].
These advances in treatment have indicated that metastatic
renal cells carcinoma is a disease with the potential of being
chronic and can be cured with the simultaneous and sequential
employment of agents, which have varying mechanisms
toxic effects. Yet, as elderly patients are
underrepresented in clinical studies, there is still a paucity of
information on the benefits and toxic effects of these drugs.
Therefore, we have yet to understand how to reach treatment
targets in elderly patients, and hence selections of treatments
and their sequence create a particular challenge for clinicians.
Considering the growth in the elderly population all over the
world, both the rate and the absolute number of patients having
the disease will increase. Therefore, it is important to take
into consideration the problems specific to the management of
elderly patients. The aim of the present study was to analyze
and evaluate the clinical characteristics, survival outcome,
sunitinib treatment efficacy and toxicity data in young and
elderly patients followed in our clinic.
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Material and Methods

The present study retrospectively evaluated 100 patients
followed and treated with the diagnosis of RCC in Medical
Oncology clinic of Yildirnm Beyazit University, Ankara Ataturk
Training and Investigation Hospital between 2005-2014. The
data of 100 patients included in the study were retrieved from
patient files and recorded. The study was approved by the ethics
committee of the Ankara Ataturk Training and Investigation
Hospital.

Demographic characteristics of patients, presenting symptoms,
ECOG performance status, smoking history, diseases, diagnostic
method, histopathological laboratory
findings were recorded. Surgical treatment, cytokine treatment,
tyrosine kinase inhibitors (sunitinib, sorafenib, pazopanib),
other treatment modalities and survival
evaluated. The development of toxicity during treatment and
dose alterations were recorded. Patients were staged according
to the TNM criteria [10]. to Treatment response was assessed
according to the RECIST (Response Evaluation Criteria in Solid
Tumors) criteria, and side effects were assessed according to
the National Cancer Institute Common Terminology Criteria
for Adverse Events (Aes) version 4.0 (Common Terminology
Criteria for Adverse Events (CTCAE) Version 4.0. May 28, 2009.
Department of Health and Human Services; National Institutes
of Health; National Cancer Institute. 2010; 14:3-4) [11]. Risk
factors associated with shorter survival
according to the Memorial Sloan Kettering Cancer Center
(MSKCCQ) risk classification [12].

Patients 65 years of age or older were classified into the elderly
age group, while all others were classified into the younger age
group. Overall survival (OS) was defined as the time from the
date of diagnosis to death or final evaluation of the patient
in the clinic. Disease-free survival (DFS) was defined as the
time from the date of operation to the development of local
recurrence or distant metastasis (months); and progression-
free survival (PFS) was defined as the time from the onset of
treatment to disease progression or development of distant

characteristics and

outcomes were

were evaluated

metastases.

Statistical analysis

The data were analyzed with the SPSS 15.0 software program.
Fisher and Chi-Square tests were used for nominal variables
and numerical data. . The Kaplan-Meier method was utilized
to assess survival rates, and comparisons were made with the
log-rank test. Uni and multivariate analyses were performed
with the Cox regression model. A p value <0.05 was considered
statistically significant.

Results

Patient characteristics

The present study included 100 RCC patients with complete
data. Patients were stratified into the young age group (<65)
and the elderly group (>65). The overall median age was
62 years (25.0-89.0), and 40% were over 65 years old. The
median age was 71 years (66-89) in the elderly patient group,
while it was 54 years (25-65) in the young patient group. The
median follow-up period was 28.0 (2.0-240.0) months in young
patients, while it was 20.5 (1.0-196.0) months in the elderly
patient group.

The male/female ratio in patients was found to be 2.1. The
number of patients at ECOG stage O0-1 was 87. The most
common complaints (31%)
and hematuria (16%); 64.0 % of patients underwent radical
nephrectomy, while 7% underwent partial nephrectomy.
The number of patients diagnosed with biopsy was 28. In
histopathological evaluation, 84 patients had clear cell and
16 patients had nonclear cell histology. The majority of the
patients were at stage IV (55.0%). The most common sites of

at diagnosis were flank pain
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distant metastases were lungs (34%), bones (28%), and liver
(14% ). Eleven patients underwent metastasectomy, of which,
4 patients underwent metastasectomy for lung metastasis, 3
for brain metastasis, 3 for surrenal gland metastasis and 1 for
bone metastasis. According to the MSKCC criteria, 33 patients
were in the favorable risk group, 36 in the mediumand 31 in

Table 1. Characteristics of young
(>65 years old) patients

(<65 years old) and elderly

Characteristics

(60.0 %) (40.0% )
n (%) n (%)
Female 20 (33.3) 12 (30.0)
Sex 0.72
Male 40 (66.7) 28(70.0)
0-1 53 (93.0) 35(87.2)
ECOG 034
2-3 4(7.0) 5(12.8)
Absent 18 (30.0) 17 (42.5)
Smoking 0.36
Present 18 (30.0) 8(20.0)
Absent 19 (41.3) 13 (38.2)
Accompanying Disease 0.78
Present 27 (58.7) 21 (61.8)
Only biopsy 14 (25.5) 14 (37.8)
Surgical Procedure Right nephrectomy 22 (40.0) 13(35.1) 0.43
Left nephrectomy 19 (34.5) 10 (27.0)
Clear cell 51 (85.0) 33(82.5)
Pathology 0.74
Non-clear cell 9(15.0) 7(17.5)
<7.0cm 20 (44.4) 11 (47.8)
Tumor Size 0.79
>7.0 cm 25 (55.6) 12 (522)
| 10(16.7) 4(10.0)
1l 12 (20.0) 10 (25.0)
Stage 0.18
1] 8(13.3) 1(2.5)
v 30 (50.0) 25 (62.5)
Favorable 23 (38.3) 10 (25.0)
MSKCC Risk Classification  Medium 21 (35.0) 15 (37.5) 0.32
Unfavorable 16 (26.7) 15 (37.5)
Anemia Present 29 (61.7) 18 (51.4)
(at diagnosis Hgb <12 0.35
G/DI) Absent 18(38.3) 17 (48.6)
Neutrophilia Present 11 (25.6) 10(31.3)
(at diagnosis Neu>7.0x 0.59
109/L) Absent 32 (74.4) 22 (68.8)
Thrombocytosis Present 11 (23.4) 3(8.6)
(at diagnosis 0.07
(PIt>400.000) Absent 36 (76.6) 32(91.4)
Hypercalcemia Present 3(7.3) 2(6.1)
(at diagnosis calcium 0.83
>10.2 mg/dl) Absent 38(92.7) 31(93.9)
Hypoalbuminemia Present 25 (62.5) 20 (69.0) 057
Albumin <4 G/DI) -
( Absent 15 (37.5) 9(31.0)
High creatinine (level at Present 20(42.6) 15 (42.9)
diagnosis creatinine >1.2 0.97
mg/dl) Absent 27 (57.4) 20 (57.1)
IFN/IFN+IL 36 (60.0) 26 (65.0)
First line immunotherapy 0.61
Absent 24 (40.0) 14 (35.0)
Sunitinib 29 (90.6) 14 (82.4)
First line TKI Pazopanib 2(6.3) 3(17.6) 0.36
Sorafenib 1(3.1) 0 (0)
Hypothyroidism during Present 9 (34.6) 4(25.0) o075
) reRtmeid Absent 17 (65.4) 12 (75.0)
Grade 1-2 12 (20.0) 6 (15.0)
Any side effect during TKI ¢ 4o 5 5 9(15.0) 70175 079
treatment
Absent 39 (65.0) 27 (67.5)

ECOG: Eastern Cooperative Oncology Group, MSKCC: Memorial Sloan-Kettering Cancer
Center, Other: Brain, surrenal gland, pancreas and peritoneum

the unfavorable risk group.

No significant difference was found between the two patient
groups with regard to clinicopathological characteristics, and
hematological and biochemical parameters (P>0.05) (Table 1)
Treatment

Interferon treatment was given to 62 % of the patients. The
number of patients receiving TKI after IFN was 49. Of these,
43 received sunitinib, 5 pazopanib and
mean age was 63 (27-78) years, with 67.4 % at the age of
65 or below. Patients taking sunitinib received a mean of 6.0
cures (1.0- 45.0) of treatment. During sunitinib treatment, the
dose was reduced in 53.8% of patients and treatment was
interrupted in 36.6%.
and 53.8%, respectively in young and elderly patients, with no
statistically significant difference (p=0.39).

Among side effects,

1 sorafenib. Their

The overall response rate was 68%

hypothyroidism requiring treatment
occurred in 30% of patients. Grade 3-4 toxicities included
fatigue (34.9 %), anemia (27.9 %), rash on skin (16.3%),
(18.8%), hand and foot syndrome (13.6%),
neutropenia (7.0 %) and hypertension (4.6%). No significant
difference was found between the two groups with regard to
hypothyroidism (P=0.73) and other toxicities (P= 0.79) (Table
1). The rate of discontinuation of treatment due to adverse
events was found to be similar in the two groups.

mucositis

Survival

The median duration of follow-up was 24.0 months (1.0-240.0).
During the follow-up period, 34 (56.7%) patients died in the
young patients group, while 34 (85.0 %) patients died in the
elderly group. The median overall survival was 51.0 (95% ClI
20.7-81.2) months in the young patient group, while it was 26.0
(95% Cl 6.4-45.6) months in the elderly group (p=0.03) (Figure
1). The median progression-free survival was 25.0 (95% Cl
18.5-31.4) months in the former group, while it was 8.0 (95%
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Figure 1. Overall survival of patients by age
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Figure 2. Progression-free survival of patients by age
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Cl 4.6-11.3) months in the latter group (p=0.02) (Figure 2).

In patients who received Sunitinib, the median GS was 30.0
(95% Cl 17.9-42.0), and the median PFS was 15
months (95% Cl 3.4-26.6 ). During TKIl use, disease progression
occurred in 12 (44.4% ) patients in the young patient group,
and in 10 (66.7%) patients in the elderly patient group. In
young patients using sunitinib, mean PFS was 16 (95% Cl 4.4-
28.6 ) months, while OS was 33.0 (95% Cl 5.19-46.1) months.
In elderly patients using Sunitinib, PFS was 7.0 (95% Cl 4.1-
9.8) months, while OS was 21.0 (95% Cl 2.6-39.3) months.
In patients who received Sunitinib according to the MSKCC
( for sunitinib) criteria, in favorable, medium and unfavorable
patients, median OS was respectively 102.0, 36.0 and 17.0
months (p<0.0001). In the above mentioned patients, median
PFS was respectively 45.0 months (95% Cl 1-99.3), 15.0 months
(95% ClI 1-33.9) and 6 months (95% Cl 1.5-11.4) (p=0.05).

months

Discussion

In the present study, outcomes of an unselected patient
population we followed in our daily practice were evaluated. In
this retrospective study, it was established that improvement
was obtained in survival in RCC carcinoma patients followed
in a single center within a decade with the administration of
TKIs following cytokine treatment. However, it was established
that in elderly patients, OS and PFS were shorter than that
in younger patients in spite of TKI treatment.
no difference was found between the two groups in terms of
toxicity patterns, which were tolerable in both.

The risk of toxicity and comorbidities are the most important
factors in treatment selection in this elderly patient group. In
the present study, in elderly individuals administered targeted
treatment, treatment-associated toxicity, rates of serious
toxicity, and therefore discontinuation of treatment were found
to be similar to those in young patients. Likewise, in some
previous studies, similar efficacy and tolerability rates were
found in young and elderly patients [13,14]. In a metaanalysis,
including six studies, the side effect profile was found to be
comparable in young and old patients. However, side the effect
profile was demonstrated to be higher than in earlier studies
[13]. In a study performed with Japanese patients, the initial

In addition,

dose of sunitinib was maintained without cessation, and the
importance of genetic alterations in sunitinib metabolism
was emphasized [15]. In another Japanese study, the rate of
treatment-associated toxicity, especially hematological one,
was found to be very high in elderly patients, and accordingly,
dose modification was carried out [16]. Maintaining adequate
dose levels during the treatment process is the most important
condition for treatment response [17,18]. The individualization
of treatment in this manner may lead to marked changes in
survival.

There are many additional influencing efficacy
and toxicity in elderly patients; i.e. performance status,
polypharmacy, nutrition, cognitive functions and socioeconomic
status [19]. Various studies have indicated that immunological
and genomic changes associated with aging may contribute
to the pathogenesis of cancer and influence the efficacy of
anti-cancer treatments [20]. These observations have revealed
that some differences in the pharmacokinetics of anticancer

factors

treatment may partially contribute to the outcome of treatment.
In the present study, when the overall study population was
considered, the median OS and PFS were found to be higher
compared to previous clinical studies. Yet, in the elderly patient
group, OS and PFS were found to be shorter in spite of TKI
treatment. In some studies, it has been suggested that elderly
patients may respond better to sunitinib treatment [21,22]. In
a study on tumor biopsies in RCC, an age-associated difference
has been demonstrated in tumor vascularity, and it was shown
that patients with clear cell tumors > 65 years of age had a
higher microvascular tumor density compared to patients <65
years of age. In addition, the activity of angiogenic markers
was found to be different as well. In order to explain this, it
was proposed that patients with higher vessel microvascularity
may respond better to treatment, or density of vessels may be
inversely proportional to tumor aggressiveness [21,22].

It has been observed that the prognosis gets better consistently
in elderly patients, and the number of patients receiving both
first line and second-line treatment is increasing. Recently,
in randomized controlled studies on patients using (immune
checkpoint inhibitors, ICls) inhibitors and combination regimens,
their efficacy has been demonstrated [23,24].

We believe that our low number of patients and the fact that
majority of these patients were in the medium and low-risk
group may have contributed to these results. The difference
in the results of clinical studies may be due to differences in
patient selection and duration and dose intensity of sunitinib
treatment. However, as the current study was retrospective,
dose intensity and detailed drug interactions could not be
evaluated. Comorbidities increasing with age, low-performance
level, and multidrug combinations may create problems in
management. In elderly patients with RCC, it is important to
informpatients about drug efficacy and treatment tolerance.
Limitations of the present study include retrospective nature,
small sample size, and inclusion of a heterogeneous population
(stage, age, PFS, and metastatic site). Furthermore, it did not
include immunotherapy-based therapies, which are currently
standard treatments for mRCC, which is another limitation.
The present study was carried out on a patient population
followed in a single cancer treatment center, with homogenous
treatment approaches and reference values for laboratory
data, which may be considered a partial advantage. In addition,
response evaluation was made with the same methods and
similar approaches were used in side effect management,
which is a further advantage.

In the near future, improvement in prognosis can be expected,
especially with increased and longer-term use of ICl’s. It may
also be hoped that better-individualized treatment strategies
may be developed for elderly patients by the determination of
key molecules via gene sequencing apart from conventional
predictive factors determining the efficacy of drugs and
prognosis in association with comorbidities.

Our results may be significant as they may guide clinicians
and help predict prognosis, and monitorize treatment toxicity.
In conclusion, in elderly patients with mRCC, it is important
to describe the clinical determinants of outcome. Therefore,
inclusion of elderly patients in studies at a higher rate and
reporting of results stratified by age is necessary.

48 | Annals of Clinical and Analytical Medicine



Efficacy of sunitinib in elderly patients with metastatic renal cell carcinoma

Scientific Responsibility Statement

The authors declare that they are responsible for the article’s scientific content
including study design, data collection, analysis and interpretation, writing, some
of the main line, or all of the preparation and scientific review of the contents and
approval of the final version of the article.

Animal and human rights statement

All procedures performed in this study were in accordance with the ethical
standards of the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or comparable ethical
standards. No animal or human studies were carried out by the authors for this
article.

Funding: None

Conflict of interest
None of the authors received any type of financial support that could be considered
potential conflict of interest regarding the manuscript or its submission.

References

1. Saad MA, Gad MM, Al Husseini MJ, Ruhban A, Sonbol MB, Ho TH. Trends in
Renal-Cell Carcinoma Incidence and Mortality in the United States in the Last 2
Decades: A SEER-Based Study. Clin Genitourin Cancer. 2019;17(1):46-57.

2. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA Cancer ] Clin. 2018;
68(1):7-30.

3. Fried L, Walston J. Frailty and failure to thrive. In: Hazzard W, Blass J.P, Halter
J.B, editors. Principles of geriatric medicine and gerontology. 5th ed. New York:
McGraw-Hill; 2003. p.1487-502.

4. Clegg A, Young J, lliffe S, Rikkert MO, Rockwood K. Frailty in elderly people.
Lancet. 2013; 381:752-62.

5. Repetto L. Greater risks of chemotherapy toxicity in elderly patients with
cancer. ] Support Oncol. 2002; 1(4 Suppl. 2):18-24.

6. Kenis C, Decoster L, Van Puyvelde K, De Greve J, Conings G, Milisen K, et al.
Performance of two geriatric screening tools in older patients with cancer. J Clin
Oncol. 2014; 32(1):19-26.

7. Repetto L, Venturino A, Vercelli M, Gianni W, Biancardi V, Casella C, et al.
Performance status and comorbidity in elderly cancer patients compared with
young patients with neoplasia and elderly patients without neoplastic conditions.
Cancer. 1998; 82:760-5.

8. Lewis JH, Kilgore ML, Goldman DP, Trimble EL, Kaplan R, Montello MJ, et al.
Participation of patients 65 years of age or older in cancer clinical trials. J Clin
Oncol. 2003; 21(7):1383-9.

9. Choueiri TK, Motzer RJ. Systemic therapy for metastatic renal-cell carcinoma.
N Engl J Med. 2017; 376(4):354-66.

10. Sobin LH, Gospodarowicz, Wittekind CH, editors. TNM classification of
malignant tumors. 7th ed. New York: Wiley-Liss; 2009. p.193-5.

11. Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan RS, Rubinstein
L, et al. New guidelines to evaluate the response to treatment in solid tumors.
European Organization for Research and Treatment of Cancer, National Cancer
Institute of the United States, National Cancer Institute of Canada. ] Natl Cancer
Inst. 2000; 92(3):205-16.

12. Motzer R, Bacik J, Schwartz LH, Reuter V, Russo P, Marion S, et al. Prognostic
factors for survival in previously treated patients with metastatic renal cell
carcinoma. J Clin Oncol. 2004; 22(3):454-63.

13. Hutson TE, Bukowski RM, Rini Bl, Gore ME, Larkin JM, Figlin RA, et al. Efficacy
and safety of sunitinib in elderly patients with metastatic renal cell carcinoma.
Br ) Cancer. 2014; 110:1125-32

14. Brunello A, Basso U, Sacco C, Sava T, De Vivo R, Camerini A, et al. Safety and
activity of sunitinib in elderly patients (= 70 years) with metastatic renal cell
carcinoma: A multicenter study. Ann Oncol. 2013; 24(2):336-42.

15. Kawashima A, Tsujimura A, Takayama H, Arai Y, Nin M, Tanigawa G, et
al. Osaka Renal Cell Carcinoma Clinical Study Collaboration: Importance of
continuing therapy and maintaining one-month relative dose intensity in sunitinib
therapy for metastatic renal cell carcinoma. Med Oncol. 2012; 29:3298-305.

16. Kato R, Kato Y, Matsuura T, Kanehira M, Takata R, Obara W. Characteristics
of early-onset hematotoxicity of sunitinib in Japanese patients with renal cell
carcinoma. BMC Cancer. 2017; 17(1):214-27.

17. Ravaud A, Bello CL. Exposure-response relationships in patients with
metastatic renal cell carcinoma receiving sunitinib: maintaining optimum efficacy
in clinical practice. Anticancer Drugs. 2011; 22:377-83.

18. Najjar YG, Mittal K, Elson P, Wood L, Garcia JA, Dreicer R, et al. A 2 weeks
on and 1 week off schedule of sunitinib is associated with decreased toxicity in
metastatic renal cell carcinoma. Eur J Cancer. 2014; 50(6):1084-9.

19. Balducci L, Extermann M. Management of cancer in the older person: a
practical approach. Oncologist. 2000; 5(3):224-37.

20. Feulner L, Najafabadi HS, Tanguay S, Rak J, Riazalhosseini Y. Age-related
variations in gene expression patterns of renal cell carcinoma. Urol Oncol. 2019;
37(2):166-75.

21. Meehan B, Appu S, St Croix B, Rak-Poznanska K, Klotz L, Rak J. Age-related
properties of the tumour vasculature in renal cell carcinoma. BJU Int. 2011;
107:416-24.

22.Yildiz E, Ayan S, Goze F, Gokce G, Gultekin EY. Relation of microvessel density
with microvascular invasion, metastasis and prognosis in renal cell carcinoma.

BJU Int. 2008; 101(6):758-64.

23. Motzer RJ, Hutson TE, Cella D, Reeves J, Hawkins R, Guo J, et al. Pazopanib
versus sunitinib in metastatic renal cell carcinoma. N Engl ) Med. 2013;
369(8):722 31.

24. Motzer RJ, Escudier B, Tomczak P, Hutson TE, Michaelson MD, Negrier S, et
al. Axitinib versus sorafenib as second line treatment for advanced renal cell
carcinoma: Overall survival analysis and updated results from a randomised
phase 3 trial. Lancet Oncol. 2013; 14(6):552 62.

How to cite this article:

Arife Ulas, Fahriye Tugba Kos, Didem Sener Dede, Bulent Yalcin. Are tyrosine
kinase inhibitors as effective as they are safe in renal cell cancer patients over
the age of 657 Ann Clin Anal Med 2022;13(1):45-49

49 | Annals of Clinical and Analytical Medicine



