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Abstract
Objective: Results of second-line everolimus treatment in clear cell renal carcinoma.

Material and methods: Clinical data of 32 patients of the Clinic of Systemic and Metastatic Malignan-

cies, Centre of Oncology, Maria Sklodowska-Curie Memorial Institute (Krakow Branch) treated with 

second-line everolimus between 2011 and 2016 were analysed.

Results: Median progression-free survival was 7 months. Stable disease was observed in 24 cases. 

Adverse events occurred in 59% of all patients, and the majority were mild and moderate (G1 and G2) 

according to CTCAE. The most frequent adverse events included anaemia, stomatitis, rash and fatigue. 

Conclusion: Molecularly targeted drugs offer the only effective and available therapy in Poland, 

which can be administered in patients with advanced renal cell carcinoma. Second-line everolimus is 

a valuable therapeutic option in the above mentioned group (following progression on first-line TKI 

therapy), especially when it is necessary to avoid the accumulation of similar adverse events after TKI 

treatment (different toxicity profiles).
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Introduction
Kidney cancer constitutes up to 3% of all malignancies in adult 

patients, with 170,000 new cases registered each year, and over 

72,000 related deaths [1]. In 2010 in Poland, over 2700 new cas-

es of renal cancer were diagnosed in male patients (ca. 1500 

deaths), and nearly 1900 new cases in female patients (ca. 1000 

deaths). Most of the cases are diagnosed in patients above 55 

years of age, with peak incidence observed in the eighth decade 

of life [2]. The most common histological type (nearly 90%) of 

kidney malignancies is renal cell carcinoma (RCC), with its most 

common subtype (80% of RCC) being clear cell carcinoma [3].

Surgery is the basic method of RCC treatment, including in par-

ticular: 

•	 radical nephrectomy, performed as laparotomy or laparos-

copy [4, 5] 

•	 nephron sparing surgery (NSS), performed as open surgery, 

laparoscopy or robotic surgery [6, 7]. 

It should be noted here that the latter method is superior to oth-

ers in terms of the reduced rate of complications [8]. If there are 

contraindications to perform the surgical procedure, ablation 

may be offered to the patients (RFA, radio frequency ablation; 

CA, cryoablation).

In the case of inoperable distant metastases, systemic treatment 

is the basic therapeutic method, which may involve: 

•	 cytokines

•	 molecular targeted drugs 

•	 (and recently) checkpoint inhibitors. 

The efficacy of cytokines (interleukin 2, interferon α) is limited, 

with objective response reaching 6–15% [9–12]. Additionally, 

toxicity is a significant problem, in particular that associated with 

high doses of interleukin 2 [13]. 

A  true breakthrough in systemic renal cancer treatment was 

brought about by the development of molecular targeted drugs: 

•	 tyrosine kinase inhibitors (TKI) – sunitinib, pazopanib, 

sorafenib and axitinib

•	 mTOR (mammalian target of rapamycin) inhibitors – everoli-

mus and temsirolimus

•	 bevacizumab. 

Thanks to targeted therapy, expected median overall surviv-

al (mOS) has doubled, and it now amounts to 8 months (in the 

group of patients with poor prognosis) to ca. 40 months (in pa-

tients with favourable prognosis) [14, 15]. 

OBJECTIVE
This paper presents the results of second-line everolimus treat-

ment in patients suffering from clear cell renal carcinoma.

Material and methods
In the years 2011–2016, 32 patients treated at the Clinic of Sys-

temic and Metastatic Malignancies (Centre of Oncology) in Kra-

kow were qualified for second-line everolimus treatment, as they 

had progressed with clear cell renal carcinoma. Once diagnosed 

with the disease, all patients underwent nephrectomy: 

•	 radical, in which case they were followed up on until the di-

agnosis of advanced disease, or

•	 palliative in the case of de novo diagnosis of advanced disease. 

Following nephrectomy, all patients diagnosed with advanced 

disease had been qualified for first-line systemic treatment (suni-

tinib = 28; pazopanib = 3; interferon = 1). Once they progressed on 

first-line treatment, they were qualified for second-line everolimus 

therapy. To monitor treatment effects, computed tomography (CT) 

or magnetic resonance (MR) imaging tests of the area involved 

were performed every 12 weeks (with RECIST criteria used to as-

sess treatment efficacy). Other tests included ECG and laboratory 

tests (CBC with differential, levels of creatinine, bilirubin, lactate 

dehydrogenase and alkaline phosphatase, and activity of alanine 

aminotransferase and aspartate aminotransferase). Adverse events 

were graded in accordance with the CTCAE v. 4.0 criteria (Common 

Terminology Criteria for Adverse Events). 

Everolimus was dosed at 10 mg daily. When clinically significant 

adverse events were observed, treatment was discontinued until 

the events were resolved, and later resumed at a  reduced dose. 

In the majority of the cases (30 patients), treatment was conti- 

nued until disease progression. Efficacy of everolimus treatment 

and adverse events were analysed for the presented group of pa-

tients (tab. 1). 

Table 1. 
Characteristics of the patients treated with everolimus. 

 Number of patients 32
Sex:
• male
• female

16
16

History of cancer in first-degree or 
second-degree relatives:
• positive
• negative

11
21

Age at diagnosis (years)
• average 
• range

58 
39–77 
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concomitant diseases*:
• arterial hypertension
• bronchial asthma
• type 2 diabetes
• ischaemic heart disease
• none

12
1
2
7

15
Histological type:
• Rcc (clear cell renal carcinoma) 32 (including 4 with a sarcoma 

component and 1 with 
chromophobe cancer)

general condition upon treatment 
initiation:
• WHo 0
• WHo 1 

4
28

Prognosis category according to 
MSKcc:
• favourable or intermediate
• poor

32
0

location of metastases upon 
treatment initiation:
• lungs
• lungs and other locations (lymph 
nodes, parenchymatous organs, 
bones, locoregional recurrence) 
• other locations 

10
10

12

MSKcc – Memorial Sloan Kettering cancer center Score.
* in some of the patients there was more than one concomitant disease. 

rEsults
Median progression-free survival (PfS) was 7 months in the study 

group (1–64.3 months) (fig. 1). Stable disease (SD) was reported 

in 24 patients, and in the remaining 8 there was progression of 

the disease (PD) within the first 3 months of treatment. Partial or 

complete response was not observed.

•	 rash	(4)

•	 fatigue	(4)

•	 diarrhoea	(2)

•	 hand–foot	syndrome	(2)	

•	 individual	cases	of	hypertransaminasemia,	hyperbilirubine-

mia, nausea and oedema.

grade 3 events (26%) included: 

•	 stomatitis

•	 anaemia	

•	 rash.	

in two cases treatment had to be discontinued due to life-threat-

ening complications (exacerbation of renal failure and ventricu-

lar arrhythmia).

dIscussIon
over the past two decades, some progress has been made in 

mRcc systemic treatment. Despite the relatively large number 

of efficacious drugs, and despite the hopes related to the out-

comes of studies on checkpoint inhibitors, therapeutic options 

are still limited in Poland. Physicians dealing with systemic mRcc 

treatment are bound by the provisions of the therapeutic pro-

gramme adopted by the Ministry of Health. the current clinical 

practice provides for many mRcc patients in our country to re-

ceive	TKIs	(sunitinib	or	pazopanib)	as	first-line	drugs.	According	

to the national drug reimbursement programme (January 2017) 

[16], second-line treatment available to those patients involves 

one of the two products: axitinib or everolimus. it should be not-

ed that at the time when the patients described in the present 

article were qualified for treatment, everolimus was the only sec-

ond-line treatment option.  

the registration study of everolimus (RecoRD-1, REnal Cell cancer 

treatment with Oral RAD001 given Daily) compared its efficacy to 

placebo combined with best supportive care in a group of 415 

patients previously treated for mRcc. the study subjects were 

randomized	to	the	everolimus	arm	(n	=	277)	or	 to	 the	placebo	

arm (n = 139). Median age of the patients was 61 (range: 27–85, 

78% male, 88% caucasian), and the number of earlier VegfR-tKi 

treatments was 1 (74%) or 2 (26%). the primary endpoint of the 

study was PfS, assessed in a general and independent blinded 

review in accordance with the ReciSt criteria. Median PfS was 

4.9 months in the everolimus arm (95% ci: 4.0–5.5 months), and 

1.9 months in the placebo arm (95% ci: 1.8–1.9 months). the 

difference in favour of everolimus (HR = 0.33; 95% ci: 0.25–0.43; 

p < 0.001) was statistically significant [17]. 
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FIGurE 1. 
number of progression-free patients depending on the time.
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adverse events were reported in 59% of the patients (i.e. in 19 of 

them). Most of them (63%) were grade 1 and grade 2 events, and 

they included: 

•	 anaemia	(5	cases)

•	 stomatitis	(4)
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This paper describes a group of patients treated at the Centre of 

Oncology in Krakow, in whose case progression-free survival was 

longer than the one reported in the registration study (median 

PFS: 7 months), but one should bear in mind the considerable 

difference in the group sizes (227 patients involved in the RE-

CORD-1 study). Direct comparison of the outcomes of the regis-

tration study with the retrospective assessment of our patients, 

treated in a regular clinical setting is certainly not possible, but 

the results obtained deliver further evidence for the efficacy and 

safety of the treatment. 

Recently, nivolumab (human monoclonal anti-PD1 antibody) 

[18] and cabozantinib (tyrosine kinase inhibitor) [19] have both 

gained advantage over everolimus as second- and third-line 

treatment. In its registration study, nivolumab demonstrated 

significant activity, leading to mOS of 25 months. In the case of 

cabozantinib, on the other hand, median overall survival was 21 

months. As those drugs are not available in Poland, we believe 

that everolimus (next to axitinib) remains a valuable second-line 

therapeutic option for mRCC patients. Following progression 

(third line), it is best (due to the lack of available and efficacious 

systemic treatment) to qualify patients for clinical trials or to offer 

them best supportive care, if the former is not possible.

Conclusion
Everolimus prolongs PFS in patients with metastatic renal cell 

carcinoma who had previously been treated with tyrosine kinase 

inhibitors. Adverse events were reported in over a half of the pa-

tients, but most of them were mild to moderate.
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