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ABSTRACT

Background: Metastatic renal cell carcinoma is chemoresistant and radioresistant disease with poor survival
historically, but outcome has improved in past decade after introduction of tyrosine kinase inhibitors like
sunitinib and sorafenib. Sorafenib has not been tested in Indian patients with metastatic RCC till now.
Material and Methods: This is a single arm, prospective, observational study done in unselected population
of 60 patients with metastatic RCC treated with sorafenib as first- line therapy to assess efficacy and safety.
Results: Twenty three out of 60 patients (38.33%) continued sorafenib by the end of the study. Overall
response rates (ORR), stable disease (SD) and disease control rates (DCR) were 35%, 43.33% and 78.33%,
respectively. Median progression- free survival (PFS) and overall survival (OS) were 6 and 8 months,
respectively and associated with histopathology, Memorial Sloan Kettering Cancer Centre (MSKCC) risk
groups, Heng risk groups and performance status. Best tolerated dose was 400 mg per day which was half of
standard dose. Fatigue, diarrhea, rashes and hand foot syndrome were common side effects while
hypertension was rare.

Conclusion: Sorafenib, as first-line therapy, is an effective and safe treatment in Indian patients with
metastatic RCC with poor tolerance to dose more than 400 mg per day. Side effects are mostly manageable.
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INTRODUCTION

Renal cell carcinoma (RCC) accounts for 3% of
adult malignancies globally* with 5 year survival in
early stage as high as 66%°. However, 5-year
survival for the 30% patients who present with
advanced and metastatic disease® and another 25%
patients who undergo localized resection and
relapse with metastases®, is less than 10%".
Chemotherapy is not effective and cytokine therapy
with interleukins or interferon-alfa produce modest
response at the cost of significant toxicities in
metastatic RCC*”.
Prognosis of metastatic RCC has improved
significantly in recent time due to understanding of

its molecular pathways. Von-Hippel-Landau (VHL)
gene, a tumor suppressor gene which is regulator of
platelet-derived growth factor (PDGF), vascular
endothelial growth factor (VEGF), and other
hypoxia-inducible factors (HIF) are found to be
deleted, mutated, or altered in up to 80% of the
patients with clear cell carcinoma, the most
common subtype of RCC accounting for more than
80% of cases™.

Sorafenib is a multikinase inhibitor which inhibits
tumor proliferation and angiogenesis by inhibiting
vascular endothelial growth factor receptors
(VEGFR) 1, 2, and 3, platelet-derived growth factor
receptor B (PDGFRB); FMS-like tyrosine kinase 3
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(FIt-3) c-Kit protein (c-Kit), Raf and RET receptor
tyrosine kinases'®. In placebo controlled trials,
sorafenib has shown to improve progression-free
survival (PFS) versus placebo in the treatment of
naive patients and improvement both PFS and
overall survival (0OS) in treatment refractory
patients'™'%. It is relatively cheap, so suitable for
Indian patients. Sunitinib and pazopanib, the other
tyrosine kinase inhibitors which have shown to
improve progression-free survival in phase Il trials
in patients with metastatic RCC as first-line therapy
are beyond reach of most patients at our institute
because of financial constraints>**. Moreover,
recent analysis showed no significant difference in
PFS and OS between sorafenib and sunitinib as first-
line therapy™'. Data regarding use of tyrosine
kinase inhibitors in Indian patients with metastatic
RCC is sparse and sorafenib was never tested before
among Indian patients with metastatic RCC to our
best knowledge. So, this single arm, prospective,
observational study was conducted at Gujarat
Cancer & Research Institute to determine efficacy
and safety of sorafenib among Indian patients with
metastatic RCC.

MATERIALS AND METHODS

Study design

This is prospective, single arm, single centre,
observational study done at Gujarat Cancer &
Research Institute over a period of three and half
years (42 months) from January 2013 to June 2016.
The study included patients at least 18 years of age
with histologically confirmed metastatic renal-cell
carcinoma (RCC) with adequate bone marrow, liver,
pancreatic, and renal function treated with
sorafenib as first-line treatment. Patients with
performance status within the range of the Eastern
Cooperative Oncology Group (ECOG) criteria also
entered the study.

Dose modifications

Starting dose of sorafenib was determined based on
performance status, comorbidity and biochemistry
profile. Doses were delayed or reduced if patients
had clinically significant adverse events that were
related to sorafenib. In such cases, doses were
reduced to 400 mg once daily, and then to 200 mg
once daily. If further reductions were required,
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sorafenib was permanently stopped. If adverse
events resolved to a grade of 1 or less, the dose
could be escalated to the previous level.

Baseline evaluation

This included medical history and physical
examination, tumor imaging with computed
tomography (CT) or magnetic resonance imaging
(MRI) scans of the chest, abdomen and pelvis as
well as bone scan, assessment of ECOG
performance status, laboratory measurements
(hematology, biochemistry including renal function
and liver function, urinalysis, calcium and lactate
dehydrogenase), cardiac function with
electrocardiogram and two- dimensional
echocardiography.

Primary end point

Progression-free survival (PFS) was calculated as the
time between the start of therapy and the date of
progression or death from any cause.

Secondary end point

Objective response rate (ORR), overall survival (OS)
and safety. ORR defined as the proportion of
patients with confirmed complete response (CR) or
partial response (PR). Clinical response {CR, PR,
stable disease (SD)} and progressive disease (PD)
were assessed according to response evaluation
criteria in solid tumors (RECIST) using CT scans, MRI
and bone scans (if bone metastases were present at
baseline). Evaluations were done at regular
intervals usually every 2 to 4 months.
OS was calculated as the time between the start of
therapy and the date of death due to any cause.
Toxicities were documented using the National
Cancer Institute—-Common Toxicity Criteria version
4.0 (NCI-CTC v4; Bethesda, MD).

Statistical analysis
Data were analysed using SPSS. Survival was
calculated using Kaplan-Meir method.

RESULTS

Between January 2013 and June 2015, a total of
70 patients with metastatic RCC were included in
the study. All study participants received sorafenib
and followed- up for a minimum of one year. Ten
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patients were lost at follow up and were therefore
subsequently excluded from the study.

Baseline characteristics

The Median age was 55 years. Male to female ratio
was 1.73:1. Most of patients in this study have
ECOG performance status 2 (51.67%). Most
common sites of metastasis were lung (66.67%)
followed by bone (36.67%) and liver (20%). There
was 100% concordance between Memorial Sloan
Kettering Cancer Centre (MSKCC) risk groups™® and
Heng risk groups'. Based on these prognostic
schemes, seven patients (11.67%) with no risk
factor were in favourable risk group, twenty-nine
patients (48.33%) with one or two risk factors in
intermediate risk group and twenty-four patients
(40%) with three or more risk factors in poor risk
group. (Tablel)

Table-1- Baseline characterstics
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Patients with ECOG performance status 1 without
comorbidity and good nutritional status were
started with 600 mg of sorafenib once daily, while
patients with ECOG performance status 1 with
comorbidity or poor nutritional status and ECOG
performance status 2 without comorbidity and
good nutritional status were started on 400 mg of
sorafenib once daily. Sorfenib in dose of 200 mg
once daily was offered as starting dose to patients
with ECOG performance status 2 with comorbidity
or poor nutritional status and ECOG performance
status 3. Among the 60 evaluable patients, starting
dose of sorafenib was 600 mg in 11 patients
(18.33%), 400 mg in 39 patients (65%) and 200 mg
in 10 patients (16.33%).

Efficacy
In this study, the median PFS with sorafenib was 6
months (range: 0.5 to 27 months), and the median

Characterstics Number (%)

Age > 0S was 8 months (range of 0.5 to 42 months). ORR
31-40 yrs 8(13.33) (CR+PR) with sorafenib as first-line was 35%
;‘1'28 yrs ;g 82)33) (CR=0%, PR=35%), and disease control rate

-60 yrs .
61-70 yrs 13 (21.67) (DCR=CR+PR+SD) was 78.33% (SD=4333%) One-
>70yrs 1(1.67) year PFS was 23.33%, and one-year OS was 43.33%
Sex . .
Male 38 (63.33) in this study. (Table 2)

Ez%n;?:?es 22 (36.67) Table 2: Efficacy of sorafenib in renal cell carcinoma as first line
1 21 (35) CR PR ORR SD CBR Median 1year Median 1year
2 31(51.67) PFS PFS 0S 0S
3 8(13.33) 0% 35% 35% 43.33% 78.33% 6 23.33% 8 43.33%

Site of metastases months months
Lung 40 (66.67)

Bone 22 (36.67)

Liver 12 (20)

Soft tissue 11(18.33) Efficacy of sorafenib in metastatic RCC
Peritoneal 4 (6.67)

Brain 2(3.33) 80

Adrenal 2(3.33) 70

Ovarian 1(1.67) 60

No. of metastases 50
1 1(1.67) 20
2 2(3.33) 10 %
>3 57 (95) 20

Histopathology 10
Clear 50 (83.33) 0 —

Chromophobe 5(8.33) R PR ORR sD DCR  1year 1year
Papillary 4(6.67) PFS 05
Collecting duct 1(1.67) Figure 1: Efficacy of sorafenib in metastatic Renal Cell Carcinoma

No. of MSKCC risk factors
0 (Favorable) 7 (11.67)

1-2 (Intermediate) 29 (48.33)
>3 (Poor) 24 (40)

No. of Heng risk factors

0 (Favorable) 7 (11.67)
1-2 (Intermediate) 29 (48.33)
>3 (Poor) 24 (40)
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Table 3: Median PFS & OS according to histopathology

Histopathology PFS [o}]
median P value median P value
Clear cell 6 0.00576 (S) 12 0.01458
Non clear cell 2 - 2.5 -

Table 4: Median PFS & OS according to prognostic schemes

MSKCC or Heng  Risk PFS oS
prognostic group median P value median P value
groups

Favourable risk 0 20 0.00001 36 0.00001

(s) (s)
Intermediate 1-2 8 0.00001 12 0.00001

risk (S) (S)

Poor risk >3 2 - 2

Sorafenib in Renal Cell Carcinoma

(46.67%), rash (46.67%), hand foot syndrome (35%)
and myalgia (21.67%). The most common grade 3 or
higher toxicities related to sorafenib requiring dose
modifications were rash (23.33%), hand foot
syndrome (16.67%) and diarrhoea (11.67%). Two
toxicity-related deaths were seen in the study: one
was related to fulminant hepatic failure and the
other one was related to severe diarrhea and
mucositis; both were seen in the patient receiving
600 mg daily dose of sorafenib.

Table 6: Toxicity profile of sorafenib

Survival data according to histopathology
in sorafenib treated patients

12

10

M Clear cell

B Non clear cell

Median PFS (months) Median OS {(months)

Figure 3: Survival data according to prognostic schemes in sorafenib
treated patients

The median PFS and OS were significantly longer in
patients with clear cell carcinoma than patients
with non-clear cell carcinoma histology (Table 3,
Figure 2). Median PFS and OS were significantly
longer in patients with favourable risk and
intermediate risk in comparison with poor risk
patients (Table 4, Figure 3). Patients with ECOG
performance status 1 had significantly longer OS in
comparison to patients with ECOG performance
status 2 and longer PFS and OS in comparison to
patients with ECOG performance status 3 (Table 5).

Table 5: Median PFS & OS according to ECOG performance status

ECOG PFS [}
Performance status median P value median P value
1 11 - 12 -
2 5 0.08585 (NS) 8 0.00696 (S)
3 2 0.00664 (S) 2 0.00899 (S)
Safety

Toxicity profile of sorafenib is shown in Table 6 and
Figure 4. Most common toxicities related to
sorafenib were fatigue (50%) followed by diarrhoea

Toxicity All Grade Grade 1-2 Grade 23
No. % No. % No. %
Fatigue 30 50 29 48.33 1 1.67
Diarrhea 28 46.67 21 35 7 11.67
Rash 28 46.67 14 23.33 14 23.33
Hand Foot Syn. 21 35 11 18.33 10 16.67
Myalgia 13 21.67 13 21.67 0 0
Nausea 10 16.67 9 15 1 1.67
Vomitting 9 15 9 15 0 0
Anorexia 9 15 9 15 0 0
Anemia 6 10 5 8.33 1 1.67
Hypertension 3 5 3 5 0 0
Liver dysfunction 2 3.33 1 1.67 1 1.67
Toxicity profile of sorafenib
(Percentage of side effects)
mGr=3
B Gr1-2

Figure 4: Toxicity profile of sorafenib

Discontinuation and Dose modifications: Twenty-
three out of 60 patients (38.33%) were continued
with sorafenib at the end of study. Among the
remaining 47 patients (61.67%), the reason for
discontinuation was progression in majority of
patients (44 out of 47 patients, 93.62%). Only 3
patients (6.38%) discontinued sorafenib due to
tolerance issue. Patients had very poor tolerance to
600 mg daily dose of sorafenib. Among the 11
patients treated with 600 mg daily dose of
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sorafenib, two toxic deaths (18.18%) were seen and
8 patients (72.72%) required dose reduction to 400
mg once daily mostly due to rashes and hand foot
syndrome. Dose reductions were not required in
patients treated with daily dose of 400 mg and 200
mg and no toxic death was noted in these patients.
Dose escalations from starting dose were never
possible due to tolerance issues.

DISCUSSION

Treatment of metastatic RCC was challenging in
the past as chemotherapy and radiotherapy were
not much effective and cytokine therapy with
interleukin-2 or interferon alfa had limited efficacy
and considerable toxic effects**®’. With increase
understanding of its molecular pathway and
realizing importance of VHL gene, tyrosine kinase
inhibitors were developed for treatment of
metastatic RCC*”.
Sorafenib was the first tyrosine kinase inhibitor
which was approved by the United States Food and
Drug Administration (US-FDA) in December 2005. It
was considered as monotherapy by Ratain MJ et al
for advanced RCC based on phase Il trial in
untreated patients of metastatic RCC. The results
found an ORR of 36% (73 out of 202 patients) and
SD of 32 % (65 out of 202 patients) with significant
PFS advantage of 24 weeks for sorafenib versus 6
weeks for placebo in the 65 patients with stable
disease at 12 weeks postrandomization' These
results were comparable to our study.

A subsequent phase |Ill, randomized, placebo
controlled trial of sorafenib in dose of 400 mg twice
daily demonstrated significant PFS advantage of 5.5
months in sorafenib group versus 2.8 months in
placebo group in treatment refractory patients of
metastatic RCC'*. The median OS was 19.3 months
in sorafenib group and 15.9 months in placebo
group which did not reach prespecified boundaries
for statistical significance.
First-line therapy with sorafenib was compared with
interferon alfa-2a and it was found that both
treatments were similar (5.7 months versus 5.6
months) with regard to PFS, but patients treated
with sorafenib had greater tumor shrinkage (68.2%
versus 39%), better quality of life and improved
tolerability®. CR, PR and disease control rates (DCR)
were 0%, 5.2% and 79.4%, respectively for sorfenib
200
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versus 1.1%, 7.6% and 64.1%, respectively for
interferon alfa-2a. Only patients with ECOG
performance status 0 and 1 and clear cell histology
were included. In our study, we found almost
similar PFS, but better PR and DCR with sorafenib in
unselected patients with metastatic RCC. In a
recently published PREDICT study performed on
unselected patients of metastatic RCC, ORR and
DCR were 23.4% and 70.4%, respectively overall and
31.4% and 94.6%, respectively after excluding
patients with no radiological assessment”. The
median PFS was 7.6 months in patients with no
prior therapy and 7.1 months in patients who
received one or more prior therapies. These results
are similar to those obtained in our study.

Sorafenib was found to be effective in Asian
patients as well. In a Chinese study, CR, PR, ORR, SD,
DCR median PFS and 1-year PFS were 1%, 23.5%,
24.5%, 63.3%, 87.8%, 60 weeks and 58.4%,
respectively, while in a Korean study, ORR, DCR and
median PFS in patients with metastatic RCC treated
with with sorafenib as first-line therapy were
23.2%, 56% and 7.4 months, respectively. PFS data
in these studies were better than those of our
study?*?.

Sorafenib is useful first-line therapy even after
introduction of sunitinib in treatment of metastatic
RCC. Though an indirect comparison meta-analysis
of 6 trials showed superiority of sunitinib over
sorafenib and bevacizumab plus interferon alfa, a
Korean study and a retrospective analysis in Chinese
patients reported no difference in PFS and OS
between sunitinib and sorafenib as first-line
thera py24,25,16.

Data regarding the use of tyrosine kinase inhibitors
are sparse. Only sunitinib was tested in Indian
patients with PFS of 11.4 months in a study from
Tata Memorial Hospital and PFS of 7.5 months in
another study from our institute® *°. This is the first
study establishing efficacy and safety of sorafenib in
Indian patients with metastatic RCC. Further studies
are required to compare sorafenib with sunitinib as
first-line treatment in Indian patients. We also
validated prognostic schemes by MSKCC and Heng
in Indian patients™® ™.

In this study, it was shown that Indian patiets have
very poor tolerance to standard dose of sorafenib.
No patient in our study could be escalated to
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standard dose of 800 mg per day and 72.72%
receiving dose of 600 mg per day required dose
reduction with two toxic deaths (18.18%). However,
patients receiving 400 mg or 200 mg daily dose
tolerated well with no dose reduction or toxic death
in these groups. Four hundred milligram daily dose
was best tolerated dose of sorafenib in this study
which was half of that given in the above-
mentioned study. Still, our results were comparable
to most of studies. Most common toxicities related
to sorafenib were fatigue followed by diarrhoea,
rash, hand foot syndrome and myalgia. The most
common grade 3 or higher toxicities related to
sorafenib requiring dose modifications were rash,
hand foot syndrome and diarrhoea. Toxicity profile
was different in this study. Our patients reported
more fatigue, similar diarrhea, rash and hand foot
syndrome and less hypertension than western
patients'”. This study showed higher incidence of
fatigue, diarrhea, skin rashes and hand-foot
syndrome but lower incidence of hypertension
compared to Chinese and Korean studies®,”.
Different polymorphisms in genetic profile and
different metabolism might be responsible for this
difference which needs to be further investigated.

CONCLUSION

Sorafenib is one of the several agents that target
proangiogenic growth factor pathway in the
pathogenesis of metastatic RCC and is shown
clinical activity in clinical trials so it is a viable
option. This is the first study establishing its safety
and efficacy in Indian patients with comparable
response rates and PFS to most of studies. In the
present study, a half dose of Sorafenib was better
tolerated by patients compared to other studies.
Toxicity profile was different and most of the side
effects were easily manageable. Careful patient
selection, dose adjustment, counselling and follow-
up are required to get optimal results.
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