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Introduction
The introduction of targeted agents has 
transformed the treatment landscape of patient 
with advanced or metastatic renal cell carcinoma 
(mRCC). Drugs targeting the vascular 
endothelial growth factor (VEGF)/VEGF 
receptor (VEGFR) axis and the mammalian 
target of rapamycin (mTOR) pathway are now 
standard options for patients with mRCC.

However, patients with “poor‑risk” or 
“high‑risk” features continue to remain 
an under‑evaluated and difficult to treat 
population, despite comprising 30% of an 
mRCC population.[1] There also remains 
some ambiguity as to how to correctly 
identify poor risk patients, due to the 
differing criteria used by commonly used 
risk assessment models such as the Memorial 
Sloan Kettering Cancer Center (MSKCC) or 
Heng criteria.[2,3] The advanced renal cell 
carcinoma (ARCC) trial with temsirolimus 
assessed only poor‑risk patients (albeit by 
criteria different to MSKCC or Heng) and 
this is currently the basis for temsirolimus 
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Abstract
Background: Poor‑risk advanced Renal cell carcinoma (RCC) are an under‑evaluated and difficult to 
treat subset of patients with poor prognosis. While Temsirolimus is the approved first line therapy for 
this category, Tyrosine kinase inhibitors (TKIs) are also commonly uses as initial treatment. We present 
an analysis of poor‑risk advanced RCC treated in our institute. Materials and Methods: Patients 
diagnosed as poor‑risk (as per Heng criteria) advanced RCC from June 2008 to December 2015 were 
analysed for baseline demographics, treatment received, toxicity (primarily Grade 3 and Grade 4), 
response rates (RR) and survival. Results: 60 patients (43 males, 17 females) with a median age of 
53 years were included for final analysis. Median ECOG PS was 1, clear cell was the predominant 
histology (63.3%), and 46.7% of patients had greater than 2 sites of metastases. Sorafenib, Sunitinib, 
Temsirolimus and Pazopanib were used to treat 43.3%, 36.7%, 8.3% and 6.7% of patients respectively, 
while 3 patients were offered upfront best supportive care. Common adverse events included skin rash 
(31.5%), HFS (Grade 2 and 3  ‑ 30.8%), mucositis (26.3%), hypertension (24.5%), and dyslipidaemias 
(22.8%). 41 patients were available for response  ‑ overall response rate observed was 15%, while 
clinical benefit rate was 50%. Median progression free survival was 5.78 months (4.67‑6.89) and 
median overall survival (OS) was 10.05 months (7.31‑12.79). Conclusion: A majority of poor‑risk 
metastatic RCC patients in our study were treated with TKIs and the survival outcomes appear to 
suggest that this strategy is a feasible alternative to Temsirolimus in the Indian setting.
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being the recommended first‑line option for 
these patients.[4,5]

While temsirolimus is the recommended 
option, the tyrosine kinase inhibitors (TKIs) 
as well as bevacizumab plus interferon‑alpha 
are also commonly used in clinical practice 
based on subgroup analysis of larger phase 
3 data, expanded access programs and 
retrospective data.[6‑9] This is possibly due 
to potential availability and cost issues with 
temsirolimus as well as the need for weekly 
intravenous therapy, as opposed to the 
convenience associated with the oral TKIs.

This study was carried out to evaluate the 
performance of poor risk mRCC, as defined 
by Heng criteria, in the Indian context. To 
the best of our knowledge, this is the first 
such study regarding management strategies 
and survival of poor risk mRCC from India.

Materials and Methods
Database and patient population

This study was conducted as part of a 
prospective Clinical Trials Registry‑India 
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(CTRI) registered study, Kidney Cancer Registry, which 
is designed to collect data for patients with renal cell 
carcinoma (RCC) and was approved by the Institutional 
Review Board and Ethics Committee for all patients 
diagnosed with RCC (Institutional Ethics Committee‑79; 
CTRI Number – CTRI/2012/11/003147). Patients diagnosed 
with metastatic RCC between February 2007 and August 
2015 and who were potential candidates for treatment with 
systemic therapy were extracted from this database. These 
patients were then risk stratified by Heng criteria and those 
who fulfilled the criteria for “poor‑risk” (3–6 risk factors) 
were included in this study.

Baseline demographics, comorbidities, disease 
status including metastatic burden and therapeutic 
options used, were studied. Grade 3 and Grade 4 
adverse events (as per Common Terminology Criteria for 
Adverse Events version 4.0) were also enumerated.

Outcome variables

Response assessment for patients on active therapeutic 
intervention (excluding patients on best supportive care 
only) was done every 2–4 months by clinical evaluation 
and radiology, either computed tomography scans or 
positron emission tomography scans. Where feasible, 
response was assessed by response evaluation criteria in 
solid tumors (RECIST) criteria, version 1.1.[10] When the 
application of RECIST was not feasible, response was 
not quantified. Response rates (RRs) and clinical benefit 
rate (CBR) were reported as percentages. Event‑free 
survival (EFS) was calculated as the time between the start 
of therapy and the date of progression, permanent cessation 
of drug, loss to follow‑up or death from any cause 
(if the disease had not progressed). Overall survival (OS) 
was calculated as the time between the start of therapy and 
the date of death due to any cause or loss to follow‑up.

Statistical analysis

Median EFS and median OS were estimated using 
Kaplan–Meier method. Eastern Cooperative Oncology 
Groups (ECOGs) performance status (PS) (0–1 vs. ≥2), 
age (>65 years vs. age ≤65 years), number of metastatic 
sites (<2 and ≥2), nephrectomy status, and survival 
based on receiving second‑line therapy were evaluated as 
prognostic factors by log‑rank test. SPSS version 20 (IBM, 
SPSS Statistics) was used for statistical input and analysis.

Results
Baseline demographic and clinical characteristics

A total of sixty patients with poor risk mRCC were 
suitable for inclusion in analysis. Forty‑three patients 
(71.7%) were male, median age was 53 years, with a 
median ECOG PS of 1. Histology was available in fifty 
patients (83.3%), with conventional clear cell histology 
seen in 38 (63.3%), papillary in 7 (11.7%), sarcomatoid 
in 3 (5.0%), and chromophobe in 2 (3.3%) patients, 

respectively. Twenty‑two patients (36.7%) had undergone 
nephrectomy, and 28 patients (46.7%) had >2 sites of 
metastases [Table 1].

Treatment details and adverse event profile

Of the sixty patients, 26 (43.3%) received sorafenib, 
22 (36.7%) sunitinib, 4 (6.7%) pazopanib, 5 (8.3%) 
temsirolimus, whereas three patients (5.0%) were offered 
best supportive care only [Table 2].

Characteristics of the three patients offered best supportive 
upfront were:
1. All three patients had an ECOG PS 3
2. Two patients had nonclear cell histology while one 

patient had clear cell histology
3. Two patients had ≥2 sites of metastases, whereas one 

patient has a single site of metastases.

Adverse events are reported for the entire cohort. 
The most common side effects were skin rash 
(all grades – 31.5%), hand‑foot syndrome (HFS) 

Table 1: Baseline characteristics
Characteristic n (% where applicable)
Number of patients 60
Gender

Male 43 (71.7)
Female 17 (28.3)

Median age (years) 53
<65 49 (81.6)
≥65 11 (18.4)

Median ECOG PS
0‑1 35 (58.3)
≥2 25 (41.7)

Smoking
Yes 9 (15)
No 51 (85)

Comorbidities 23 (38.3)
Hypertension 20 (33.3)
Diabetes mellitus 4 (6.7)

Histology
Conventional clear cell 38 (63.3)
Papillary 7 (11.7)
Chromophobe 2 (3.3)
Sarcomatoid 3 (5.0)
Unavailable 10 (16.7)

Nephrectomy
Yes 22 (36.7)
No 38 (63.3)

Sites of metastases
Lung 43 (71.7)
Bones 28 (46.7)
Liver 15 (25)
Brain 1 (1.7)
≥2 sites of metastases 28 (46.7)

ECOG – Eastern Cooperative Oncology Group; PS – Performance 
status
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(Grade 2 and Grade 3 – 30.8%), mucositis (26.3%), and 
fatigue (Grade 2 and Grade 3 – 18.6%). Metabolic adverse 
events seen commonly included hypertension (new onset 
as well worsening of preexisting hypertension – 24.5%), 
dyslipidemias (22.8%), and hyperglycemia (new onset as 
well worsening of preexisting hyperglycemia – 15.7%). 
Hematological adverse events were relatively less 
common, except anemia, seen in 11.6% of patients. Other 
rare side effects included renal insufficiency (3.5%), 
Grade 3/4 hyponatremia (7.0%), and symptomatic cardiac 
dysfunction (7.0%).

Response rates and survival data

Of the entire of cohort of sixty patients, 41 patients (68.3%) 
were available for response assessment, whereas the 
remaining were unavailable for reasons specified in Table 3. 
One patient (1.7%) achieved a complete response, 13.3% 
of patients had achieved a partial response, whereas 35% 
of patients had stable disease for an overall RR of 15% and 
CBR of 50%. 18.3% of patients had progressive disease 
on the first evaluation post their respective intervention 
[Table 3].

As of cut‑off date for entry into analysis, with a 
median follow‑up of 13.8 months (range 1–33 months), 
six patients (10%) were alive and on treatment, 
48 patients (80%) had died due to disease, whereas 
six patients (10%) were lost to follow‑up. Fifteen 
patients (25%) of patients were offered second‑line therapy 
and details are as per Table 3.

The overall estimated median EFS was 5.78 months (range 
4.67–6.89 months) [Figure 1]. The overall estimated 
median OS in our study was 10.05 months 
(range 7.31–12.79) [Figure 2]. None of the factors 
evaluated as prognostic factors for OS including ECOG 
PS (0–1 vs. ≥2), age (<65 vs. ≥65 years), clear cell versus 
nonclear cell histology, number of metastatic sites and 
nephrectomy status showed any difference in outcomes. 
Patients receiving second‑line therapy tended to do 
better, and the difference approached but did not achieve 
statistical significance (11.66 months vs. 8.21 months; 
P = 0.125) [Supplement Table 1].

Discussion
The poor‑risk category is a less well‑studied cohort in the 
era of targeted agents being used in mRCC. They are either 
systematically excluded or under‑represented in a majority of 

Table 2: Details of drug use and adverse events profile
Characteristic n (% where 

applicable)
Treatment modality

Sorafenib 26 (43.3)
Sunitinib 22 (36.7)
Pazopanib 4 (6.7)
Temsirolimus 5 (8.3)
Best supportive care 3 (5.0)

Hand‑foot‑syndrome (n=57)
Grade 2 7 (11.6)
Grade 3 11 (19.2)
Not available 7 (11.6)

Skin rash (n=57)
All grades 19 (31.5)
Not available 4 (7.0)

Mucositis (n=57)
Grade 3 and 4 15 (26.3)
Not available 4 (7.0)

Fatigue (n=57)
Grade 2 7 (11.6)
Grade 3 4 (7.0)
Not available 4 (7.0)

Vomiting (n=57)
Grade 3 and 4 7 (11.6)
Not available 4 (7.0)

Diarrhea (n=57)
Grade 3 and 4 5 (8.7)
Not available 4 (7.0)

Hematological toxicity (n=57)
Anemia (Grade 3 and 4) 7 (11.6)
Thrombocytopenia (Grade 3 and 4) 3 (5.2)
Neutropenia (Grade 3 and 4) 8 (14.0)
Febrile neutropenia (all grades) 5 (8.7)
Not available 5 (8.7)

Hypothyroidism (including worsening) (n=57)
Yes 6 (10.5)
No 45 (78.9)
Not available 6 (10.5)

Hypertension (including worsening) (n=57)
Yes 14 (24.5)
No 37 (64.9)
Not available 6 (10.5)

Proteinuria (n=57)
Yes 8 (14.0)
No 42 (73.6)
Not available 7 (12.2)

Hyperglycemia (n=57)
Yes 9 (15.7)
No 41 (71.9)
Not available 7 (12.2)

Dyslipidemia (n=57)
Yes 13 (22.8)
No 37 (64.9)
Not available 7 (12.2)

Table 2: Contd...
Characteristic n (% where 

applicable)
Others

Cardiac dysfunction 4 (7.0)
Hyponatremia (Grade 3 and 4) 4 (7.0)
Renal insufficiency 2 (3.5)

Contd...
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trials. For example, the seminal registration trials for sunitinib 
and pazopanib included only 6% and 3%, respectively, of 
patients stratified as a poor risk by MSKCC criteria.[11,12] 
Despite this under‑representation in major trials, it does 
indicate that TKIs are feasible options in poor risk mRCC.

The patients in this study are representative of a real 
world population, as against a well‑selected trial cohort. 
41.7% of patients had an ECOG PS ≥2, 38.3% had at 
least one comorbidity, and 20% of them were of nonclear 
cell histology. Our study, by solely concentrating on this 
subset, attempts to provide an insight into how these 
patients are treated in an Indian tertiary cancer center. 
As background, a majority of our patients face financial 
constraints in affording temsirolimus, a 25 mg vial of which 
costs approximately INR 75,000/week (approximately 
US$1120). This is reflected in the management strategies 
at our center, where only 8.3% of our patients were 
treated with temsirolimus, while the remaining (excluding 
three patients planned for best supportive care only) 

Table 3: Response rates, survival, and second‑line 
therapy

Characteristic n (% where applicable)
Response rates

CR 1 (1.7)
PR 8 (13.3)
Stable disease 21 (35)
Progressive disease 11 (18.3)
Not evaluable 19 (31.7)

Not available 7 (11.6)
Discontinued due to toxicity prior 
to evaluation

9 (15.7)

Best supportive care 3 (5.0)
Response rates (CR + PR) 9 (15.7)
Clinical benefit rate 30 (50)
Loss to follow up 6 (10)

Median event‑free survival (months) 5.78 (4.67‑6.89)
Median OS (months) 10.05 (7.31‑12.79)
Second‑line therapy 15 (25)

Everolimus 11 (18.3)
Pazopanib 2 (3.3)
Axitinib 1 (1.6)
Sorafenib 1 (1.6)

PR – Partial response; CR – Complete response; OS – Overall survival

Figure 1: Event-free survival in months

received TKIs as first‑line therapy. Despite the lack of 
randomized trial evidence for this approach, subgroup 
analysis from expanded access programs and retrospective 
data for sunitinib and sorafenib have shown a median 
progression‑free survival (PFS) range of 3.9–5.4 months 
and an OS in the range of 6.4–9.3 months in poor risk 
patients.[3,7,11,13] To note, the seminal ARCC study showed a 
median PFS of 3.8 months and median OS of 10.9 months 
with single‑agent temsirolimus. In comparison to these 
standards, the patients in our cohort had a median EFS of 
5.7 months and median OS of 10.05 months. Since our 
study population had a small percentage of patients (8.3%) 
receiving temsirolimus, it would suggest that a majority 
of these outcomes can be attributed to the oral TKIs and 
as such, oral TKIs may be considered as an alternative to 
temsirolimus in Indian patients.

We noted high incidences of skin rash (all grades 31.5%), 
HFS (Grade 2 and Grade 3 – 30.8%) and surprisingly, 
metabolic adverse effects hypertension (24.5%), 
dyslipidemia (22.8%), and hyperglycemia (15.7%). The 
high incidence of metabolic side‑effects is unexpected. 
There is growing evidence to suggest that changes in 
fasting glucose, triglyceride levels, and cholesterol levels 
could be used as pharmacodynamics biomarkers for mTOR 
inhibition.[14,15] However, a majority of our patients received 
oral TKIs, and a likelier reason for a high incidence of 
metabolic abnormalities might be unmasking of preexisting 
abnormalities during treatment. This also mandates 
watchfulness for and adequate treatment of these adverse 
events during treatment in Indian patients.

Patients exposed to the second line of therapy (25%), 
predominantly everolimus in our study, seemed to 
do better than those who were unable to receive the 
same and this approached but did not reach statistical 
significance (P = 0.125). This is in line with evidence 
which suggests that patients receiving second‑line therapy 
may have prolonged survival to the tune of 12.5 months 
post first‑line therapy.[16]

While our study and previously published data suggest 
that TKIs appear equivalent to temsirolimus for poor risk 
patients, the actual shift toward better management may 
come via molecules such as Nivolumab, a programmed 
death 1 immune checkpoint inhibitor antibody 

Figure 2: Overall survival
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and cabozantinib, an oral TKI that targets VEGFR, MET, 
and AXL,[17,18] which have shown benefit across risk groups.

Our study is an addition to the literature on real world 
treatment of patients with poor‑risk mRCC. However, 
being a retrospective analysis, certain caveats exits. We had 
a 10% lost to follow‑up rate, as well as a lack of complete 
documentation of RRs. Toxicity data was based on retrieval 
of previously documented details, with an emphasis on only 
severe grades of toxicity rather than all grades. We also 
used the Heng criteria for selecting patients as poor‑risk; a 
majority of published data have used the MSKCC criteria, 
thereby making cross – comparisons tenuous.

Conclusion
This study shows that oral TKIs may be considered as 
feasible alternatives to and along with Temsirolimus 
in patients with poor risk mRCC. The outcomes of 
low‑risk mRCC patients in this study appear similar to 
published literature, although with a slightly different 
set of side‑effects. Further studies with newer strategies 
are required to markedly improve outcomes in this 
under‑evaluated subset of patients.
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Supplementary Table 1: Prognostic factors for overall 
survival

Variable Median OS in 
months (95% CI)

P

Received second‑line therapy
Yes 11.66 0.125
No 8.21

Clear cell histology
Yes 10.34 0.736
No 6.04

Prior nephrectomy
Yes 10.61 0.522
No 10.05

Number of metastases
<2 10.25 (6.09‑13.59) 0.577
≥2 8.08 (2.99‑13.17)

Age (years)
<65 10.25 0.862
≥65 8.08

ECOG PS
<2 10.28 0.971
≥2 8.21

CI – Confidence interval; ECOG – Eastern Cooperative Oncology 
Group; PS – Performance status; OS – Overall survival


