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Introduction
Renal cell carcinoma (RCC) accounts for 2–3% 
of all adult malignancies and the 5-year survival 
rate for mRCC is approximately 5–10% [Cohen 
and McGovern, 2005; Garcia and Rini, 2007]. 
Therefore, numerous efforts have been made to 
improve survival for patients with this aggressive 
disease. The most important result obtained in 
the past decade was the understanding of the 
molecular pathways responsible for cell growth, 
proliferation, cell survival and angiogenesis in this 
cancer; this discovery has led to a dramatic change 
in the treatment of metastatic RCC (mRCC).

Historically, standard therapies for mRCC were 
immunotherapeutic agents such as interferon α 
(IFN-α) and interleukin-2 (IL2), since the neo-
plastic cells of renal tumor present a marked 
resistance to chemotherapy. However, these 
cytokines have limited efficacy and are associated 
with considerable toxicity [Fyfe et  al. 1995; 
Negrier et al. 1998; Motzer et al. 2000; McDermott 
et al. 2005].

The molecular targets mostly implicated in  
the pathogenesis and progression of RCC are 
platelet-derived growth factor α (PDGF-α), 

transforming growth factor α (TGF-α), vascu-
lar endothelial growth factor (VEGF) and the 
mammalian target of rapamycin (mTOR). The 
inhibition of these targets by monoclonal anti-
bodies (bevacizumab), small molecules (suni-
tinib, pazopanib, sorafenib, axitinib) and 
derivatives of sirolimus (everolimus and tem-
sirolimus) has increased the survival of patients 
with mRCC.

In particular, temsirolimus is an inhibitor of 
mTOR kinase. It has been shown to be particu-
larly active in mRCC with poor prognosis, thus 
introducing the concept of predictive and prog-
nostic factors in the management of this 
neoplasia.

The aim of this review is to evaluate the current 
role of temsirolimus in the treatment of mRCC. 
Articles for inclusion in this paper were selected 
by a review of the published literature in PubMed. 
Phase I, II and III trials on temsirolimus in RCC, 
and papers on the use of temsirolimus in the 
management of this disease were considered and 
selected for inclusion based on their relevance to 
the topic and according to the authors’ 
judgment.
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mTOR pathway and temsirolimus: clinical 
trials
mTOR is a serine–threonine kinase, a member of 
the phosphatidyl inositol 3′ kinase family. It plays 
a central role in the regulation of cell growth, 
metabolism, proliferation and motility [Schmelzle 
and Hall, 2000].

Rapamycin (sirolimus) is an immunosuppressant 
macrolide that specifically inhibits mTOR action 
and is currently utilized to prevent organ rejection 
after transplantation. Temsirolimus, a rapamycin 
analogue, showed antitumor activities in preclini-
cal studies that prompted the planning of subse-
quent clinical trials until the approval of this 
molecule, in 2007, for patients with advanced 
RCC or mRCC.

mTOR network
mTOR consists of two multiprotein complexes, 
namely TOR complex 1 (TORC1) and TOR 
complex 2 (TORC2). Each complex plays differ-
ent roles: TORC2 is implicated in the regulation 
of cell morphology and adhesion by regulating 
the cytoskeleton, while TORC1 controls the 
induction of tumor by promoting the synthesis of 
proteins such as d-cyclins, c-Myc, HIF1α, HIF2α 
and VEGF, therefore regulating cell proliferation 
and angiogenesis [Inoki and Guan, 2006].

mTOR is activated in response to growth stimuli 
such as insulin growth factor (IGF) through 
PI3K/AKT signaling, and in response to deple-
tion of nutrients and energy through the adeno-
sine monophosphate (AMP) kinase. mTOR 
inhibitors, such as temsirolimus, form a complex 
with FKBP12, an intracellular protein, and this 
complex binds mTOR in the specific rapamycin 
domain, thus inhibiting kinase function.

It is important to stress that TORC2 has been 
demonstrated to be relatively resistant to rapamy-
cin in vitro and this can be considered as a possi-
ble mechanism of resistance to mTOR inhibitors 
[Hudes, 2009].

Phase I
Two phase I studies evaluated temsirolimus in 
advanced cancer. In one study, temsirolimus was 
administered intravenously (IV) once daily on 
days 1 to 5 every 2 weeks [Hidalgo et al. 2006], 
while in the other, patients were treated with esca-
lating doses of temsirolimus administered as a 30 

minute IV infusion once weekly [Raymond et al. 
2004]. With the first schedule, two different maxi-
mum tolerated doses (MTD) were observed: 
15 mg/m2/day for patients who were heavily pre-
treated and 19 mg/m2/day for patients who were 
minimally pretreated. No MTD was observed in 
the second study, during which patients were 
treated with doses from 7.5 to 220 mg/m2. 
Analysis of drug exposure obtained with dosages 
based on body surface indicated that dose nor-
malization did not result in improved variability 
in patients, compared with flat doses. In neither 
study were clinically relevant manifestations of an 
immune-suppressed state shown.

Partial responses were observed in patients affected 
by breast cancer, non-small cell lung cancer and 
also RCC, and therefore a subsequent phase II 
study in patients with mRCC was planned.

Phase II
After the results of the phase I studies, Atkins and 
colleagues evaluated the efficacy of temsirolimus 
at the fixed doses of 25, 75 and 250 mg adminis-
tered IV once weekly in patients with advanced 
refractory RCC previously treated with IL2-based 
therapy [Atkins et al. 2004]. No differences were 
shown between the three doses in terms of time to 
tumor progression (TTP) and overall survival 
(OS). In fact, median TTP was 5.8 months for 
the total patient population, and 6.3, 6.7 and 5.2 
months for patients in the 25, 75 and 250 mg dose 
groups, respectively. Median OS was 15.0 months 
in the overall population, and the results in the 
three dose groups were 13.8, 11.0 and 17.5 
months, respectively. The toxicity profile of tem-
sirolimus was similar in the three groups, but dose 
reductions and discontinuations occurred more 
often with the highest dose: therefore, the authors 
indicated 25 mg as the optimal dose in terms of 
biological activity and safety for the use of tem-
sirolimus in advanced RCC.

Another key element that Atkins and his collabo-
rators showed in this phase II trial was that tem-
sirolimus showed activity in a subgroup of patients 
with a poor prognosis, according to the modified 
Motzer’s prognostic factors. This preliminary 
observation paved the way for subsequent studies 
and analyses.

Another phase I/II trial evaluated the association 
between temsirolimus and IFN-α in mRCC 
[Motzer et  al. 2007]. This study was designed 
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after preclinical evidence showing that temsiroli-
mus and IFN-α have synergistic anti-angiogene-
sis effects [Gibbons, 2006]. After a first dose 
escalation phase, the established recommended 
dose for the association was temsirolimus 15 mg 
with IFN-α 6 million units (MU). In patients 
treated with the recommended dose, progression-
free survival (PFS) of 9.1 months with the combi-
nation temsirolimus–IFN-α was observed. This 
result, compared with those obtained in the phase 
II trial by Atkins and colleagues [Atkins et  al. 
2004], showed the efficacy of the association of 
targeted and biological therapies in the treatment 
of mRCC.

The most frequent adverse events included asthe-
nia, chills, stomatitis, nausea, diarrhea, anorexia, 
anemia, increased cough, rash and dyspnea; about 
8% of patients experienced an allergic reaction. 
The most frequently reported grade 3–4 adverse 
events were leukopenia (32%), hypophosphatemia 
(27%), asthenia (21%), anemia (21%) and hyper-
triglyceridemia (15%). A dose reduction was nec-
essary, in most cases, to control thrombocytopenia, 
elevated triglycerides, stomatitis, neutropenia, 
hyperglycemia, rash, elevated liver aminotrans-
ferases and pneumonia.

Thanks to the positive results of this study, a 
phase III trial was conducted to further evaluate 
the association of temsirolimus and IFN.

Phase III
The Global Advanced Renal Cell Carcinoma 
Trial (ARCC Trial) was an international, phase 
III, randomized trial which evaluated patients 
with mRCC and poor prognosis treated with 
IFN-α-2a alone, temsirolimus alone, or the com-
bination of the two drugs [Hudes et al. 2007]. In 
this trial, a total of 626 patients with advanced or 
recurrent RCC were enrolled and randomly 
assigned to receive IFN-α-2a (207 patients) or 
temsirolimus (209 patients), while the combina-
tion was given to 210 patients.

In accordance to the definition of prognostic fac-
tors indicative of poor prognosis [Bukowski et al. 
2004], patients had to present at least three of the 
following factors to be considered for inclusion in 
the study: a serum lactate dehydrogenase level of 
more than 1.5 times the upper limit of the nor-
mality; a hemoglobin level below the lower limit 
of the normality; a corrected serum calcium level 
of more than 10 mg/dl (2.5 mmol/l); a time from 

initial diagnosis of RCC to recurrence of less than 
1 year; a Karnofsky performance score of 60 or 
70; or metastases in multiple organs.

The IFN group received IFN-α-2a at the starting 
dose of 3 MU given subcutaneously 3 times per 
week for the first week, with the possibility to 
increase the dose up to 18 MU depending on the 
tolerance to treatment. The temsirolimus group 
received 25 mg of temsirolimus in a weekly 
30-minute intravenous infusion, and the combi-
nation therapy group received 15 mg of temsiroli-
mus in a weekly 30-minute infusion plus IFN at a 
starting dose of 3 MU three times per week for 
first week and 6 MU subcutaneously 3 times per 
week thereafter.

The results showed a median survival of 7.3 
months in the IFN group, 10.9 months in the 
temsirolimus group, and 8.4 months in the com-
bination therapy group (Figure 1). When com-
pared with IFN alone, monotherapy with 
temsirolimus was associated with a reduced risk 
of death [hazard ratio (HR) = 0.73; 95% confi-
dence interval (CI), 0.58–0.92; p = 0.008); no dif-
ference in the risk of death was disclosed between 
the combination of IFN plus temsirolimus and 
IFN alone (HR = 0.96; 95% CI, 0.76–1.20; 
p = 0.70). The clinical benefit, defined as stable 
disease for at least 6 months or objective response, 
was higher in the temsirolimus group (32.1%) 
and in the combination therapy group (28.1%) 
compared with the IFN-α group (15.5%).

Patients in the temsirolimus group showed a lower 
incidence of grade 3–4 adverse events compared 
with the other groups of treatment: 67 versus 78% 
in the IFN group (p = 0.02) and 87% of patients in 

Figure 1. Overall survival in the pivotal Advanced 
Renal Cell Carcinoma trial [Hudes et al. 2007].
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the combination therapy group (p = 0.02). In par-
ticular, grade 3 or 4 asthenia was more frequent in 
patients treated with IFN, either alone (26%) or in 
combination (28%); anemia, neutropenia and 
thrombocytopenia were more common in the 
combination therapy group than in the IFN group 
(p < 0.001) or in the temsirolimus group (p < 0.001 
for neutropenia and thrombocytopenia, and 
p = 0.002 for anemia). Hyperglycemia, hypercho-
lesterolemia and hyperlipidemia were more fre-
quent in patients treated with temsirolimus, either 
alone or in combination.

This trial therefore showed that combination of 
temsirolimus with IFN-α does not result in an 
increased OS with respect to temsirolimus alone; 
furthermore, the combination treatment is associ-
ated with an increased incidence of adverse 
events.

Importantly, until the publication of the data 
from this study, patients with poor prognostic fac-
tors had a median OS ranging from 4 to 8 months. 
In this phase III randomized trial, temsirolimus 
allowed a median OS of 10.9 months to be 
obtained in this group, thus showing to be an 
effective drug in the management of ‘poor risk’ 
patients (Figure 2). On this basis, temsirolimus is 
currently approved in the United States and 
Europe as first-line treatment in patients with 
mRCC and poor prognosis [Escudier et al. 2014; 
NCCN, 2015].

Second line
After the approval of temsirolimus as first-line 
treatment in poor risk patients, a phase III trial 
[Investigating Torisel As Second Line Therapy 
(INTORSECT)] evaluated treatment with tem-
sirolimus versus sorafenib in the second-line set-
ting [Hutson et  al. 2014]. In this trial, patients 
who progressed after a first-line treatment with 
sunitinib were randomly assigned to receive intra-
venous temsirolimus 25 mg once weekly or oral 
sorafenib 400 mg twice daily.

No significant difference was seen between the 
two arms in PFS, the primary endpoint of the 
study (Figure 3a). Median OS was 12.3 months 
(95% CI, 10.1–14.8 months) in the temsirolimus 
arm and 16.6 months (95% CI, 13.6–18.7 
months) in the sorafenib arm (Figure 3b). The 
reasons for the lack of correlation between PFS 
and OS remain unclear; the potential role of dif-
ferent therapies adopted after progression from 

either temsirolimus or sorafenib may be taken 
into account.

A subgroup analysis identified some characteris-
tics that were related to improved OS in sorafenib 
patients compared with those assigned to tem-
sirolimus: prior nephrectomy; longer duration of 
prior sunitinib; clear cell histology; and Memorial 
Sloan-Kettering Cancer Center (MSKCC) 
intermediate risk (Figure 4). Furthermore, the 
gain in survival with sorafenib was observed in 
particular subgroups of patients, such as those 
with intermediate risk and those who have had a 
longer response to a previous treatment with 
sunitinib. However, temsirolimus seems to be as 
effective as sorafenib in patients who rapidly 
progressed with sunitinib treatment (⩽180 
days).

Therefore, despite the results in OS shown in this 
study, as well as the retrospective analysis of 
Iacovelli and colleagues [Iacovelli et  al. 2014], 
temsirolimus could be considered as a second-
line treatment in patients who do not respond to 
a previous treatment with sunitinib, or in patients 
with poor tolerance to anti-VEGF drugs, tem-
sirolimus having a completely different safety pro-
file compared with anti-VEGF treatments.

Temsirolimus in different histologies
RCC is a heterogeneous disease, which comprises 
different histological subtypes with distinct 
responses to treatments and clinical behavior. The 
most common subtypes are: clear cell (70–85%); 
papillary (7–15%); and chromophobe (5–10%).

In the Global ARCC trial, patients with any sub-
type of RCC were eligible to receive treatment; a 
subgroup analysis was therefore carried out to 
evaluate the efficacy of temsirolimus in the differ-
ent histological subtypes [Dutcher et  al. 2009]. 
The histological characteristics of patients were 
balanced in the temsirolimus and IFN groups: 
83% of patients in the IFN group and 82% in the 
temsirolimus group had a clear cell carcinoma, 17 
and 18% had nonclear or indeterminate histology, 
and 15 and 12% had a papillary RCC, 
respectively.

The subgroup analysis showed that temsirolimus 
determined a similar median OS in patients with 
clear cell carcinoma (10.7 months, 95% CI,  
8.5–13.0) and in those with other histologies 
(11.6 months, 95% CI, 8.9–14.5). Conversely, 
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median OS in the IFN group was shorter in 
patients with other histologies compared with 
those with clear cell RCC (4.3 versus 8.2 months).

The HR for death with temsirolimus versus IFN 
in patients with clear cell histology was 0.82 (95% 
CI, 0.64–1.06), while in patients with other his-
tologies, it was 0.49 (95% CI, 0.29, 0.85). In 
patients with papillary histology, HR for death 
was 0.50 (95% CI, 0.27–0.94). Similar findings 
were reported for PFS.

With these results taken into account, temsiroli-
mus was shown to be active in all histological  
subtypes, with greater efficacy in nonclear cell 
tumor subgroups. Moreover, temsirolimus seems 
particularly active in the papillary subtype, but 
the number of evaluated patients was very limited 
(n = 5) and therefore caution is required in the 
interpretation of these results.

This subgroup analysis suggests that temsiroli-
mus is indicated as first-line treatment in all renal 

Figure 2. Overall survival among subgroups of patients in the phase III ARCC trial [Hudes et al. 2007].
ARCC, Advanced Renal Cell Carcinoma Trial; CI, confidence interval.
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Figure 3. PFS (panel A) and OS (panel B) in the second-line treatment with temsirolimus and sorafenib during 
the INTORSECT study [Hutson et al. 2014].
CI, confidence interval; HR, hazard ratio; OS, overall survival; PFS, progression-free survival.

Figure 4. Exploratory subgroup analysis of OS for prespecified factors in the INTORSECT study [Hutson et al. 
2014].
*Indicates p = 0.01. †Indicates p = 0.002. ‡Indicates p = 0.002.
CI, confidence interval; HR, hazard ratio; MSKCC, Memorial Sloan-Kettering Cancer Center; OS, overall survival; PFS, 
progression-free survival.
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cancer histological subtypes for patients with 
poor prognosis.

Clinical presentation and management of 
side effects related to temsirolimus
The most frequent adverse events associated with 
temsirolimus observed during phase II and III tri-
als were hematologic, metabolic, pulmonary and 
cutaneous side effects. In the ARCC phase III 
trial, anemia was the most common hematologic 
event, reported in 33% of patients treated with 
temsirolimus compared with 21% in the IFN 
group. In particular, grade 3–4 anemia was 
observed in 13% of patients: in these cases, eryth-
ropoietin or blood transfusion must be consid-
ered during the patient’s treatment. Any grade 
hyperglycemia, hypertriglyceridemia and hyper-
cholesterolemia were the main metabolic side 
effects in the temsirolimus group, and occurred in 
18, 25 and 21% of patients, respectively. Notably, 
the occurrence of these adverse events suggests 
the central role of mTOR in the regulation of glu-
cose and lipid metabolism.

The clinical manifestation of hyperglycemia may 
be an excessive thirst or increased urination, and 
this event may require initiation or increase of 
insulin and/or oral hypoglycemic drugs. 
Hypertriglyceridemia and hypercholesterolemia 
associated with temsirolimus are in most cases 
manageable with nutritional counseling and, if 
necessary, lipid-lowering agents. It is important to 
test serum cholesterol and triglyceride levels before 
and during treatment [Bellmunt et al. 2008].

Drug-related pneumonitis is a typical side effect 
associated with mTOR inhibitors. A retrospective 
blinded review of chest computerized tomogra-
phy (CT) images in the ARCC phase III trial 
indicated that 29% of patients treated with tem-
sirolimus developed temsirolimus-related pneu-
monitis [Maroto et  al. 2011]. This incidence is 
similar to that reported in other retrospective 
radiographic analyses of patients treated with 
TOR inhibitors and confirms that pneumonitis is 
a class-effect toxicity of mTOR inhibitors.

Radiologic images are characterized by ground 
glass opacities and consolidation, either alone or 
concomitant, that often involve multiple lobes 
[Duran et  al. 2006]. The pathophysiology of 
mTOR inhibitor-related pneumonitis remains 
unclear. Review of chest CT images in the ARCC 
trial indicated that the onset of pneumonitis 

occurred within the first 8 weeks of temsirolimus 
treatment in 60% of patients, between weeks 8 
and 16 in 21% of patients, and after 16 weeks in 
19%. Temsirolimus-related pneumonitis is not 
always associated with clinical symptoms, as 
cough or dyspnea. In fact, in the ARCC trial, 
investigators identified only 2% of temsirolimus-
related pneumonitis, considerably fewer than 
pneumonitis identified by systematic radiographic 
retrospective analysis. In asymptomatic patients, 
modifications in treatment are not required, but 
the fact that the incidence of pneumonitis is about 
30%, superior to that observed by investigators, 
suggests that more attention to this side effect 
should be paid to obtain a better management of 
patients. Diagnostic tests such as pulmonary 
function tests and bronchoscopy, as well as the 
initiation of empiric treatments such as corticos-
teroids and antibiotics, remain the cornerstones 
of the clinical management of these events.

Also cutaneous and mucosal toxicity are fre-
quently observed during temsirolimus therapy. In 
fact, drug-related rash was reported in 34% of 
patients receiving temsirolimus versus 4.5% of 
patients treated with IFN; acne occurred in 10% 
of patients in the temsirolimus arm and in 0.5% of 
patients in the IFN arm. The nature of temsiroli-
mus-related rash is mainly macupapular. Mucositis 
was observed in all the three treatment groups, but 
was in almost all of the cases of mild severity and 
was manageable with supportive measures.

With respect to gastrointestinal events, 20% of 
temsirolimus-treated patients reported stomatitis, 
19% mucositis, 4% aphthous stomatitis and 3% 
mouth ulceration [Bellmunt et al. 2008].

Although all these adverse events are in most 
cases mild in severity, they can negatively affect 
quality of life (QoL). For this reason, good educa-
tion of patients to allow an early identification of 
these adverse events and prompt use of support-
ive measures by the treating physician appear 
important.

QoL
The evaluation of QoL is an important measure 
to assess the global treatment benefit. Two differ-
ent methods were used in the ARCC trial to test 
QoL in patients treated with temsirolimus: the 
Q-TWiST (Quality-Adjusted Time Without 
Symptoms and Toxicity) method and the 
EQ-5D™ questionnaire.
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Q-TWiST is a well-recognized method which 
combines three different health states, Toxicity, 
Relapse or TWiST (neither Toxicity or Relapse), 
into an algorithm to provide a single measure of 
the quality of survival. It can be used for treat-
ment comparisons in all oncology settings [Radice 
and Redaeli, 2005; Sherrill et al. 2008].

The EQ-5D questionnaire consists of two pages: 
the first with descriptive questions that generate 
the EQ-5D index score and the second with the 
EQ-VAS [Oppe et al. 2008]. Five dimensions are 
identified in the EQ-5D descriptive system: 
mobility, self-care, usual activities, pain/discom-
fort, and anxiety/depression. Patients can respond 
to a question on each dimension indicating ‘no 
problems’, ‘some problems’ or ‘severe problems’. 
The EQ-5D questionnaire was scored using the 
index-based algorithm as described by Dolan 
(1997). In the EQ-VAS patients can rank their 
health state on a continuous scale from 0 to 100, 
in which 0 is the worst possible health status and 
100 the best health condition.

Both types of evaluation of QoL showed that tem-
sirolimus-treated patients had a better QoL with 
respect to those on IFN [Zbrozek et al. 2010]. In 
particular in the Q-TWiST analysis, the differ-
ence in Q-TWiST for patients treated with tem-
sirolimus (7.0 months) and for those treated with 
IFN-α (5.6 months) was 1.4 months, resulting in 
a clinically significant difference of 15.7%. The 
mean EQ-5D index score at last measure was 
higher in the temsirolimus arm than in the IFN-α 
arm by 0.10 (p = 0.0279) and the mean EQ-VAS 
score at last measure was better in the temsiroli-
mus arm than the IFN-α arm by 6.61 (p = 0.0095). 
These results indicate that temsirolimus improves 
mean EQ-5D index and EQ-VAS scores com-
pared with IFN-α in patients with metastatic 
RCC and poor prognosis.

The longer survival associated with a better QoL 
supports the use of temsirolimus in the manage-
ment of advanced RCC with poor prognosis.

Predictive and prognostic factors for 
temsirolimus treatment
The identification of predictive and prognostic 
factors is crucial in the management of patients. 
With respect to RCC, the International Metastatic 
RCC Database Consortium (IMDC) or Heng’s 
model [Heng et al. 2009] identified three catego-
ries of patients: good risk, intermediate risk and 

poor risk. To each category corresponds a differ-
ent median survival.

Given the results of the Global ARCC trial, only 
lactate dehydrogenase (LDH) may be considered 
as a predictive factor of response to temsirolimus. 
Another important factor is the histology: chro-
mophobe and papillary RCC have a better prog-
nosis than clear cell RCC if disease is localized 
[Cheville et al. 2003; Patard et al. 2005]. In the 
metastatic setting, on the contrary, nonclear cell 
RCC is more frequently resistant to systemic 
therapy and is associated with shorter survival. 
Temsirolimus was shown, in a retrospective anal-
ysis of the pivotal phase III trial, to be effective 
also in nonclear cell carcinoma, and it is recom-
mended also in patients with nonclear cell carci-
noma who present poor prognosis [Dutcher et al. 
2009].

Different molecular markers were analyzed in 
patients treated with temsirolimus to detect pos-
sible predictive factors, such as phosphatase and 
tensin homolog (PTEN) and HIF-1α, proteins 
belonging to the mTOR pathway. Temsirolimus 
has been shown to be effective regardless of 
expression of these molecules [Figlin et al. 2009].

Another post hoc analysis has evaluated the corre-
lation between cholesterol, triglycerides and glu-
cose in patients treated with temsirolimus versus 
patients treated with IFN [Lee et  al. 2012]. 
Patients with a greater increase in cholesterol had 
a longer survival with temsirolimus treatment; 
this finding was not replicated when considering 
triglycerides or glucose. Further studies are nec-
essary to fully evaluate whether the increase in 
cholesterol may be a predictive factor during 
treatment with temsirolimus.

Conclusion
Temsirolimus should be considered to be the 
first-line treatment indicated in mRCC patients 
classified as poor risk. The benefits of temsiroli-
mus are not limited to an increased survival but 
are also related to a better QoL, which is defi-
nitely one of the most important aspects in clini-
cal management of these frail patients. 
Temsirolimus is a well-tolerated treatment and 
the most frequent adverse events are manageable 
with supportive care.

Temsirolimus represents an option in selected 
cases pretreated with targeted therapies, even if it 
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is still unclear what the optimal sequence of ther-
apy is with anti-VEGF and mTOR inhibitors.

Duration of response to a first treatment should 
be considered as a prognostic and not a predictive 
factor to be used in defining subsequent line ther-
apy [Procopio et al. 2014].

Patients affected by poor tolerance to anti-VEGF 
drugs and nonclear cell histotypes should be con-
sidered for mTOR inhibitor treatment. Moreover, 
the identification of predictive factors of response 
to temsirolimus could help us better select patients 
and obtain a more tailored clinical management.
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