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Abstract Purpose: This trial compared the sequential therapy with the multikinase inhibitor

sorafenib (So) followed by pazopanib (Pa) or vice versa in advanced/metastatic renal cell car-

cinoma (mRCC) patients.

Methods: This multicenter, randomized phase 3 study assessed the sequential use of So-Pa

versus Pa-So in patients with mRCC without prior systemic therapy. Pts were randomized

to So 2 � 400 mg/day followed by Pa 1 � 800 mg/day in case of progression or intolerable

toxicity or vice versa. Primary endpoint was total PFS (tPFS), defined as time from random-

ization to progression, or death during second-line therapy. Key secondary endpoints included

overall survival (OS), first-line PFS, disease control rate (DCR) and safety.

Results: A total of 377 pts were randomized (So-Pa, n Z 189; Pa-So, n Z 188). Recruitment

of a total 544 pts was calculated, but actual accrual rate turned out to be lower than expected.

The primary endpoint median tPFS was 8.6 mo (95% CI 7.7e10.2) for So-Pa and 12.9 mo

(95% CI 10.8e15.2) for Pa-So with a hazard ratio (HR) of 1.36 (upper limit of one-sided

95% CI 1.68), which exceeded a predefined HR <1.225 as a one-sided 95% confidence interval.

Non-inferiority of So-Pa regarding tPFS was not met. Secondary endpoints displayed marked

statistical differences in favor of Pa-So in first-line PFS and DCR but not for OS and 2nd-line

PFS. Side effect profiles were consistent with known toxicities of the respective multikinase-

inhibitor including diarrhea, fatigue, hand-foot skin reaction and hypertension.

Conclusions: Non-inferiority of the primary endpoint tPFS could not be demonstrated for So-

Pa. The results for first-line PFS and DCR favored the Pa-So sequence.

Trial registration: NCT01613846, www.clinicaltrials.gov.

ª 2018 Elsevier Ltd. All rights reserved.
1. Introduction

Apart from the introduction of immune checkpoint in-

hibitors, a significant number of new targeted therapies

vectored against the vascular endothelial growth factor

receptor (VEGFR) have become available for the

treatment of advanced or metastatic renal cell carci-

noma (mRCC) over recent years [1e4]. A great deal of

discussion regarding the optimal sequencing of available
therapeutic options in individual patients led to several

comparative studies [5e7]. The recent SWITCH study

prospectively evaluated sequential use of the multikinase

inhibitors sorafenib followed by sunitinib versus suniti-

nib followed by sorafenib in patients with mRCC [5].

Pazopanib is a selective multi-targeted receptor

tyrosine-kinase inhibitor (TKI), approved for the first-

line (1L) treatment of mRCC patients [8,9]. Efficacy and
safety of pazopanib have been investigated versus the

comparator sunitinib [10], describing both multikinase

inhibitors as being comparable, but results from a pa-

tient preferences study favored pazopanib over sunitinib

[11]. However, the optimal sequence of pazopanib (Pa)
with other targeted agents such as sorafenib (So) has not

been explored so far. Based on the design of the first

SWITCH trial [5], the aim of this SWITCH II study is to
investigate the hypothesis of non-inferiority regarding

total progression free survival (tPFS) of the sequence So

followed by Pa (So-Pa) versus Pa-So in mRCC patients.

We hypothesized equivalent outcomes of both sequen-

tial treatment arms, defined as time from randomization

to progression or death during second-line (2L) therapy

[6,12].

2. Material and methods

2.1. Study design and patients

SWITCH II was designed in first-line palliative therapy

of mRCC as a sequential, randomized (1:1), open-label,

multicenter phase III study (NCT01613846, www.
clinicaltrials.gov). Eligibility criteria included

advanced/metastatic RCC (all histologies), age 18e85

years, unsuitable for cytokine therapy, Karnofsky

Index � 70%, Memorial Sloan Kettering Cancer

http://www.clinicaltrials.gov
http://www.clinicaltrials.gov
http://www.clinicaltrials.gov
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Center (MSKCC) risk score (based on 2004 definition)

low or intermediate, at least one uni-dimensional

measurable lesion according to Response Evaluation

Criteria in Solid Tumors (RECIST 1.1) as well as

adequate bone marrow and organ function [13,14].

Exclusion criteria included unstable or severe cardiac

dysfunction, clinically serious infectious disease, and

uncontrolled brain metastases. All patients gave written
informed consent. The study complied with legal, reg-

ulatory, ethical and Good Clinical Practice requirements

including the Declaration of Helsinki.

Patients were randomized to sorafenib 400 mg twice

daily until progression or intolerable toxicity followed

by pazopanib 800 mg once daily (So-Pa) and vice versa

pazopanib followed by sorafenib (Pa-So). After first-line

therapy a treatment free period of 7e28 days was
planned to avoid overlapping or additive toxicities.

Before starting second-line therapy, re-staging imaging,

including CT/MRT, defined the baseline status for

evaluation of the second-line (2L) regimen. Treatment

with study medication could be interrupted for up to

four weeks for drug associated toxicity, or dose re-

ductions with a maximum of two stepwise reductions

were allowed as considered appropriate by the investi-
gator. For patients in whom toxicity warranted the

switch to the other medication, cross over should be held

until improvement of side effects to a justifiable grade.

Randomization was stratified by low versus inter-

mediate MSKCC risk score, as well as clear cell versus

non-clear cell histology [13].

2.2. Study endpoints and study assessments

Primary objective of this study was the evaluation of

tPFS (defined as the time from randomization to first-

line treatment until progression or death during second-

line treatment) with sorafenib followed by pazopanib
and vice versa. Parameters of secondary interest were

first-line PFS (time from randomization to confirmed

progression or death during first-line therapy), second-

line PFS (time from first day of second-line therapy to

confirmed progression or death during second-line

therapy), overall survival (OS; time from randomiza-

tion to time of death from any cause), objective response

rate (ORR; complete and partial response), disease
control rate (DCR; complete and partial response or

stable disease), time to treatment failure (time between

randomization and treatment stop due to disease pro-

gression, death or toxicity) and total-time-to-

progression TTP (defined as time from randomization

to progression during second-line therapy), safety and

tolerability according to National Cancer Institute

Common Terminology Criteria for Adverse Events
(NCI CTCAE) v4.03 [15] as well as quality of life by

FACIT-F (Functional Assessment of Chronic Illness

Therapy-Fatigue measurement system) [16] and FKSI-

10 (Functional Assessment of Cancer Therapy
(FACT)- Kidney Symptom Index) [17]. All time-to-

event analyses were based on the KaplaneMeier

method.

2.3. Statistical analysis

The SWITCH II study was planned to demonstrate a

non-inferior hazard ratio for tPFS of sorafenib followed

by pazopanib as compared to tPFS of the treatment

sequence pazopanib followed by sorafenib. Efficacy

analysis was to be performed on all randomized patients

(intent-to-treat, ITT). A Cox’s proportional hazard
model stratified according to factors used for randomi-

zation was applied for tPFS analysis. The hazard ratio

between the two treatment sequences was assessed with

a one-sided upper 95% CI. According to prespecified

calculations the upper limit of the CI needed to

be � 1.225 to demonstrate non-inferior efficacy in tPFS

between the two treatment schemes. A sample size of

383 observed tPFS events would demonstrate an 80%
power for non-inferiority and a one-sided type 1 error of

5%. Recruitment of a total 544 patients was calculated

under prespecified assumptions. However, the actual

accrual rate turned out to be lower than expected and

the goal for the number of events required for the pri-

mary endpoint according to the protocol could not be

reached in time. Therefore, the sponsor decided to stop

the study prematurely by September 30th, 2016 after
screening 416 and randomizing 377 patients. Statistical

analyses for secondary endpoints are descriptive.

3. Results

3.1. Patients

A total of 416 patients were screened, and 377 mRCC

patients were randomized according to MSKCC prog-

nostic group and histology at 67 study centers in Ger-

many, Austria and the Netherlands (Fig. 1). Date of first

patient randomization was June 14th, 2012 and end of

the clinical part of study occurred on November 14th,
2016.

Baseline characteristics of the ITT population of

SWITCH II study are displayed in Table 1, demon-

strating similar and well-balanced demographical and

disease specific characteristics.

3.2. Efficacy

The primary endpoint non-inferiority of tPFS for the

sequence So-Pa versus Pa-So was not met. The median

tPFS was 8.6 months (mo) [95% CI 7.7e10.2] for So-Pa

and 12.9 mo for Pa-So [95% CI 10.8e15.2], HR 1.36
[95% CI 1.11e1.68], one-sided planned 95% CI upper

limit was 1.225 (Fig. 2A).

The results for median tPFS from the primary ITT

population in total and according to predefined



106 (56%) received2nd - line Pa 87 (46%) received 2nd-line So

189 (100%) assigned to So-Pa 188 (100%) assigned to Pa-So
6 (3%) not treated

4 (2%) screening failure
2 (1%) other reasons

5 (2,5%) not treated
4 (2%) screening failure
1 (0,5%)other reasons

183 (97%) received 1st-line So 183 (97%) received 1st-line Pa

12 (6%) still on 1st-line So 21 (11%) still on 1st-line Pa

115 (61%) completed 1-L treatment-
106 (56%) disease progression

9 (5%) died
28 (15%) adverse events
28 (15%) other reasons

110 (59%) completed 1L -treatment
97 (52%) disease progression
13  (7%) died
25 (13%) adverse events
27 (11%) other reasons

83 (44%) not treated in 2nd-line 101 (54%) not treated in 2nd-line

69 (37%) completed 2L-treatment
62 (33%) disease progression
7 (4%) died
37 (20%) earlydiscontinuation 2L-treatm.

15 (8%) adverse events
22 (5%) other reasons *

57 (30%) completed 2L-treatment
55 (29%) disease progression

2 (1%) . died
30 (16%) early discontinuation 2L-treatm.

11 (6%) adverse events
19 (10%) other reasons*

12 (6%) still on 2nd-line Pa* 9 (5%) still on 2nd-line So*

377 patients randomized

Fig. 1. Patient disposition. *patients still on 2L-treatment were counted as early discontinuation of 2L-treatment when study was closed on

the request of the sponsor.

Table 1
Intent-to-treat population (ITT), baseline patient and disease charac-

teristics at start of first-line treatment or initial diagnosis.a

Parameter So-Pa

n Z 189

Pa-So

n Z 188

Age, years range

median 68 (31e84) 68 (26e86)

Gender, n, (%)

female 53 (28) 51 (27)

male 136 (72) 137 (73)

Histology, n, (%)

clear-cell 168 (89) 160 (85)

Karnofsky Index, n, (%)

100 96 (51) 85 (45)

90 32 (17) 46 (25)

80 52 (27) 44 (23)

70 9 (5) 12 (6)

missing 0 1 (1)

MSKCC risk score, n, (%)

low 95 (50) 91 (48)

intermediate 90 (48) 89 (47)

high 4 (2) 5 (3)

missing/unknown 0 3 (2)

Metastatic sites n,b (%)

lung 130 (69) 139 (74)

bone 38 (20) 37 (20)

liver 32 (17) 37 (20)

Nephrectomy n, (%)

total 167 (88) 161 (86)

partial 19 (10) 24 (13)

So Z sorafenib, Pa Z pazopanib.
a At time of first diagnosis.
b Multiple sites possible.
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stratification factors and further subgroup analyses are

displayed in Table 2. Numerically, patients under 65

years of age, patients with a low MSKCC and a high

Karnofsky index, as well as patients with non-clear cell
histology showed a considerably longer mPFS, when

sequential treatment started with pazopanib than vice

versa.

As a secondary endpoint the median overall survival

of the ITT population lasted about half a year longer for

patients receiving the sequence Pa-So with 28.0 mo,

[95% CI 22.6e34.1] compared to 22.7 mo [95% CI

17.4e28.6] in the So-Pa arm (HR 1.22, 95%CI:
0.91e1.65) (Fig. 2B).

Median PFS of first-line therapy with sorafenib was

5.6 months [CI 4.7e6.3] versus 9.3 months [CI 7.4e10.6]

under treatment with pazopanib. Both treatment arms

showed a shorter second-line mPFS compared to first-

line mPFS, respectively. In second-line treatment, pa-

tients receiving pazopanib reached a median PFS of 2.9

months [95% CI 2.0e3.7] compared to a median PFS
with sorafenib of 2.1 months [95% CI 1.8e3.5] (Fig. 3A

and B).

Time to first-line treatment failure in the ITT popu-

lation was 5.5 mo [95% CI 3.9e5.8] for the So-Pa

sequence and 7.8 mo [95% CI 5.8e9.6] for Pa-So. The

median total-time-to-progression was also considerably

longer with Pa-So (12.9 mo [95% CI 10.7e15.3])

compared to So-Pa (8.5 mo [95% CI 7.4e10.2]).
Results for overall response rate (ORR) and disease

control rate (DCR) in first- and second-line treatments



Fig. 2. a and b: Intent-to-treat population (ITT), total progression-free survival and overall survival according to treatment sequence.

Table 2
Median total mPFS of sequential therapy So-Pa vs. Pa-So for ITT and

according to stratification factors and further subgroups.

Patient group n So-Pa

tPFS median

mo [95% CI]

n Pa-So

tPFS median

mo [95% CI]

ITT 189 8.6 [7.7e10.2] 188 12.9 [10.8e15.2]

MKSCC score

low 95 8.8 [7.6e12.6] 91 17.0 [15.1e24.9]

intermediate 90 8.2 [5.4e10.0] 89 9.7 [6.0e11.9]
Histology

clear cell 164 8.7 [7.8e11.0] 158 12.8 [10.8e15.2]

non-clear cell 25 6.9 [3.5e12.0] 30 14.8 [6.2e31.2]
Age-group

�65 years 73 9.2 [6.8e13.4] 76 14.8 [10.8e15.9]

over 65 years 116 8.5 [7.7e10.2] 112 11.6 [9.9e16.7]

Karnofsky index

90/100 128 9.5 [7.7e12.7] 131 15.3 [12.9e17.5]

70/80 61 7.9 [4.4e9.2] 56 7.4 [4.5e10.7]

mITT 92 9.5 [8.3e12.0] 72 13.4 [10.9e15.7]

PP 121 7.4 [6.0e8.5] 119 11.6 [9.9e14.9]

ITT Z intent-to-treat population, MKSCC Z Memorial Sloan-

Kettering Cancer Center, mITT Z modified ITT, PP Z Per Proto-

col Population, So Z sorafenib, Pa Z pazopanib.

Fig. 3. a and b: Intent-to-treat population (ITT), Progression-free surv

respective sequential administration.
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are displayed in Table 3. First-line and second-line

outcomes favor the treatment with pazopanib.

All efficacy endpoints (i.e. tPFS, TTP, OS) assessing

the whole treatment sequences were observed in favor of

the Pa-So sequence, whereas all secondary efficacy

endpoints were found in favor of pazopanib (i.e. 1L-

PFS, 2L-PFS, TTF, ORR, DCR) when treatment lines

were assessed separately.

3.3. Safety

Safety and tolerability of the two treatment sequences

were assessed for all patients, having received at least
one dose of study drug (n Z 183 patients in each

treatment arm). Adverse event summaries describe

numbers or percentages of patients with a certain AE.

First-line median treatment duration for sorafenib

was 3.9 months (range 0.0e42.2) and for pazopanib 3.6

months (range 0.1e37.1) in second-line, whereas first-

line pazopanib was applied over a median of 5.7 months

(range 0.3e43.3) and sorafenib over 2.1 months (range
0.3e21.4) in second-line treatment. There were slightly
ival during first-line therapy and second-line therapy according to
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fewer dose modifications on sorafenib than on pazopa-

nib in both treatment lines.

Most frequently occurring TEAEs in patients irre-

spective of seriousness or severity clustered per system

organ class terms were gastrointestinal disorders 80.3%

(So) and 79.8% (Pa) during first-line treatment and

55.7% (Pa) and 57.5% (So) during second-line treat-

ment. Gastrointestinal disorders were also the most
frequent grade 3/4 TEAEs occurring under first- and

second-line therapy with So-Pa 14.2% first-line and 9.4%

second-line and the most frequent reported related

TEAEs in both treatment sequences (So-Pa 72.7%, Pa-

So 72.1%). The second most frequently related TEAEs

were skin disorders with 69% (So) and 44% (Pa) during

first-line and 20% (Pa) and 61% (So) during second-line

treatment medications. A comparison of TEAEs of both
first-line therapies is displayed in Table 4. With diarrhea

and fatigue being widely comparable between the TKIs,

hypertension and nausea were more frequent with

pazopanib, and palmar-plantar erythrodysaesthesia

syndrome (PPES) and alopecia with sorafenib, respec-

tively. Percental incidences of respective TEAEs in

second-line treatment were generally lower. Two pa-

tients each died due to related TEAE in first- and
second-line in the So-Pa arm and 5 patients in the Pa-So

arm under first-line treatment. These nine fatal TEAEs

included hepatic-failure, diarrhea, gastrointestinal

perforation, acute abdomen, multiorgan dysfunction,
Table 3
Overall response rate (ORR), complete and partial response (CR, PR),

stable disease (SD), progressive disease (PD) and disease control rate

(DCR) in first- and second-line treatment for ITT based on best

response assessments, percentages of second-line treatment refer to

number of patients who started second-line treatment.

Parameter

n (%)

So-Pa

1L (n Z 189)

2L (n Z 106)

95% CI Pa-So

1L (n Z 188)

2L (n Z 87)

95% CI

ORR 1L 54 (28.6) 22.1e35.0 87 (46.3) 39.1e53.4
CR 5 (2.6) 0.4e4.9 5 (2.7) 0.4e5.0

PR 49 (25.9) 19.7e32.2 82 (43.6) 36.5e50.7

SD 74 (39.2) 32.2e46.1 59 (31.4) 24.7e38.0
DCR 1L 128 (67.7) 61.1e74.4 146 (77.7) 71.7e83.6

PD 33 (17.5) 12.0e22.9 21 (11.2) 6.7e15.7

not reported/

evaluable

28 (14.8) 9.8e19.9 21 (11.2) 6.7e15.7

ORR 2L 21 (19.8) 12.2e27.4 8 (9.2) 3.1e15.3

CR 1 (0.9) 0.0e2.8 1 (1.1) 0.0e3.4

PR 20 (18.9) 11.4e26.3 7 (8.0) 2.3e13.8

SD 39 (36.8) 27.6e46.0 30 (34.5) 24.5e44.5
DCR 2L 60 (56.6) 47.2e66.0 38 (43.7) 33.3e54.1

PD 31 (29.2) 20.6e37.9 38 (43.7) 33.3e54.1

not reported/

evaluable

15 (14.1) 7.5e20.8 11 (12.6) 5.7e19.6

So Z sorafenib, Pa Z pazopanib, ORR Z overall response rate,

DCR Z disease control rate.

CR Z complete response, PR Z partial response, SD Z stable dis-

ease, PD Z progressive disease, 1L Z first-line, 2L Z second-line.

ORR: defined as complete plus partial response.

DCR: defined as complete plus partial response plus stable disease.
cerebral infarction, pulmonary embolism and cardiac

failure.
3.4. Quality of life

Quality of life measures as secondary endpoint were

evaluated at baseline and at the start of every treatment
cycle with higher scores revealing a better patient’s QoL-

perception. A change of 4 points in either direction for

FKSI and 3 points for FACIT-F, respectively, indicated

a clinically relevant change. In principle, no significant

difference was reported between the two TKIs, however

QoL-perception in general was better for second line

treatments. Results are displayed in (appendix

Table A1).
4. Discussion

SWITCH II was initiated following the first SWITCH
study published by Eichelberg et al. [5] which compared

the sequential use of sorafenib followed by sunitinib

versus sunitinib followed by sorafenib. The first

endpoint in that study was non-inferiority for total PFS.

At one point this first SWITCH study was amended for

a superiority endpoint following retrospective data by

Porta et al. [18]. However, the superiority design failed

to reach statistical significance. As a result, total pro-
gression free survival (tPFS) and overall survival (OS)

were similar for both treatment sequences, and adverse

event profiles of both treatment schedules were also

comparable, suggesting an equal benefit from both

schemes.

Therefore, the statistical hypothesis of SWITCH II

was aimed at demonstrating non-inferiority for the two

sequences So-Pa and Pa-So as well [6,12]. Although
addressing a clinically relevant aspect in mRCC treat-

ment, patient recruitment into this actual study was

challenging and did not reach the intended patient

number in a timely manner. This can in part be

explained by the introduction of immunotherapy in

mRCC clinical research and thus many ongoing

competing trials using PD1-/PD-L1-checkpoint in-

hibitors e.g. nivolumab [19], pembrolizumab [20] or
atezolizumab [21] for second- and lately also first-line

treatment [22,23]. In this study 56% (So-Pa) and 46%

(Pa-So) received second-line treatment which is com-

parable to the former SWITCH trial of 57% in the So-Su

arm and 42% in the Su-So arm. The most common

reasons in both trials for not continuing to second-line

treatment were death, AEs, and withdrawn consent.

The rate of patients not receiving sequential second-
line therapy within the trial were 44% (n Z 83) in the

So-Pa arm and 54% (n Z 101) in the Pa-So arm. In the

So-Pa arm 15/189 pts (8%) received second-line therapy

outside the trial as well as 23/188 pts (12%) in the Pa-So

arm (appendix Table A3&A4).



Table 4
Safety overview, therapy duration, therapy modifications and treatment-emergent-adverse-events (including most frequently reported) for the two

different treatment sequences, for all patients who received allocated study intervention.

So-Pa Pa-So

sorafenib 1L

n Z 183

pazopanib 2L

n Z 106

pazopanib 1L

n Z 183

sorafenib 2L

n Z 87

Median treatment duration, months, range 3.9 (0.0e42.2) 3.6 (0.1e37.1) 5.7 (0.3e43.3) 2.1 (0.3e21.4)
dose reduction, n (%) 64 (35) 34 (32) 80 (44) 33 (38)

dose interruptions, n (%) 35 (19) 25 (23) 28 (15) 16 (18)

any TEAE, n (%) 179 (98) 96 (91) 182 (99.5) 81 (93)

grade 3 or 4 TEAE, n (%) 108 (59) 47 (44) 117 (64) 47 (54)

any serious TEAE, n (%) 96 (52.5) 51 (48) 97 (53) 32 (37)

any TEAE leading to treatment stop, n (%) 61 (33) 22 (21) 44 (24) 18 (21)

related fatal TEAE, n (%) 2 (1) 2 (2) 5 (3)

most frequent TEAE (patients) All Grade 3/4 All Grade 3/4 All Grade 3/4 All Grade 3/4

diarrhea, n (%) 102 (56) 11 (6) 29 (27) 4 (4) 109 (60) 6 (3) 26 (30) 3 (3)

fatigue, n (%) 68 (37) 3 (2) 16 (15) 2 (2) 82 (45) 3 (2) 9 (10) 1 (1)

palmar-plantar erythro-dysesthesia syndrome, n (%) 64 (35) 10 (6) 4 (4) 1 (1) 30 (16) 1 (1) 20 (23) 5 (6)

hypertension, n (%) 49 (27) 17 (9) 15 (14) 5 (5) 82 (45) 40 (22) 10 (12) 4 (5)

alopecia, n (%) 46 (25) 1 (1)a 5 (5) e 11 (6) e 9 (10) e

nausea, n (%) 45 (25) 5 (3) 27 (26) 1 (1) 66 (36) 1 (1) 4 (5) e

decreased appetite, n (%) 36 (20) 3 (2) 7 (7) e 44 (24) 1 (1) 6 (7) 2 (2)

stomatitis, n (%) 32 (18) 1 (1) 2 (2) e 20 (11) 1 (1) 6 (7) e
weight decreased, n (%) 31 (17) 3 (2) 4 (4) 1 (1) 15 (8) 1 (1) 5 (6) 4 (5)

pruritus, n (%) 30 (16) 2 (1) e e 9 (5) e 11 (13) e

rash, n (%) 30 (16) 2 (1) 6 (6) 1 (1) 14 (8) 1 (1) 19 (22) 3 (3)

TEAE Z treatment-emergent-adverse-events, 1L Z first-line treatment, 2L Z second-line treatment, n Z number of patients, So Z sorafenib,

Pa Z pazopanib.
a Symptom was reported under preferred term “skin-other” e therefore documentation > grade 2 was possible.
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Non-inferiority of the primary endpoint tPFS could

not be demonstrated for So-Pa compared to Pa-So.

Pazopanib in first-line treatment followed by sorafenib

in second-line resulted in longer median tPFS, first-line

PFS, median total-time-to-progression and overall sur-

vival for the ITT and all pre-specified subgroups. Only
patients with a Karnofsky index of 70/80 at entry had a

slightly shorter median tPFS when receiving Pa-So

(Table 2). Overall, Pa in second-line treatment showed

a longer second-line mPFS, however there were some

subgroups that differed. The analysis of best response in

first-line treatment favored the Pa-So sequence. The

second-line treatment results were better for the

sequence starting with sorafenib followed by pazopanib.
Comparing safety results of the two treatment se-

quences no critical differences were reported. Safety

profiles were as expected and previously published [5,8].

Acknowledging the fact that simple cross trial compar-

isons are not valid, as each trial has slightly different

trial designs and the two drugs pazopanib and sunitinib

show slightly different toxicity profiles, our SWITCH II

compared with the first SWITCH study (5) showed no
relevant differences concerning safety, in terms of fre-

quency of TEAEs, including serious or fatal TEAEs.

Results from quality of life assessments from this study

could not identify an explicit patient reported difference

between the two treatment sequences in SWITCH II.

The current study was based on the hypothesis of a

comparability of both treatment arms and for this
reason the study was designed with a non-inferiority

approach. The SWITCH II study - even though it did

not reach statistical significance - suggests pazopanib to

be more effective in first-line treatment as compared to

sorafenib. Assumptions of a different outcome of results

in case of complete patient recruitment do not seem to
be justified as presented outcomes appear statistically

robust and would not change fundamentally with

additional data. Overall, from a statistical perspective

with a prespecified hypothesis and boundaries, the pre-

sent study does not answer the question of an optimal

TKI sequence, nor did the first SWITCH study.

When comparing results from the current trial to the

former SWITCH study total median PFS seems lower in
the So-Pa arm compared to the So-Su arm (8.6 vs 12.5

months). Although the first-line median PFS of So in

both trials was comparable (5.6 months in SWITCH2 vs

5.9 months in SWITCH), the second-line median PFS of

Pa in the presented trial seemed markedly lower than for

Su in the former SWITCH trial (2.9 vs 5.4 months).

Whether Sunitinib is a more potent second-line drug

than pazopanib when given after sorafenib remains
hypothetical.

Meanwhile, immune checkpoint inhibitors have

altered the treatment paradigms for mRCC patients.

Based on the outcomes of Checkmate025 [4,19], nivo-

lumab has become a new standard of care for 2L

mRCC, furthermore first evidence of significant benefit

of immunotherapy with nivolumab and ipilimumab in
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the first line setting was recently presented [22].

Therefore, actual considerations and studies regarding

treatment optimization focus on promising combina-

tions like bevacizumab plus atezolizumab [7,23,24] or

pembrolizumab and lenvatinib [25]. Rapidness of

newly evolving therapeutic options and standards

hardly allow for studies on treatment sequencing, as

design and concept easily become obsolete during the
conduct of a study. However, diligent studies incor-

porating effective sequencing of available therapeutic

alternatives like switching from a targeted therapy to

an immune checkpoint inhibitor (ICI) or vice versa

(NivoSwitch) are crucial as they will offer new general

and personalized options for the treatment of

mRCC [26].

5. Conclusions

SWITCH II is the second prospective, randomized,

phase III study of sequential TKI therapy (So-Pa vs Pa-

So) for advanced/metastatic RCC. The primary
endpoint of non-inferiority of tPFS for the treatment

sequence So-Pa was not met. Treatment sequence

starting with pazopanib in first-line resulted in longer

median PFS of first-line therapy and a longer median

tPFS. Median OS was 28.0 months for Pa-So and 22.7

months for So-Pa. Meanwhile, multiple prospective

randomized studies investigating the optimal combina-

tion and sequence of ICI and TKI compounds are un-
derway to expand and improve the treatment options

for mRCC.

Acknowledgments

We thank all the patients, caregivers, and investigators

who participated in this study; the principal in-

vestigators are listed in Supplementary Appendix A. We

also thank Dorothee Schneider, S&P GmbH, who pro-

vided medical writing support. We acknowledge Hei-

drun Rexer from MeckEvidence, Schwarz as well as

Dunja Klein from iOMEDICO AG, Freiburg as trial

coordinator and medical manager.
The results were presented in part at scientific con-

gresses as follows: oral presentation at the 43rd Euro-

pean Society for Medical Oncology meeting, Madrid,

Spain, September 9, 2017 (abstract 8450).

Appendix A. Supplementary data

Supplementary data to this article can be found online

at https://doi.org/10.1016/j.ejca.2018.11.001.

Funding/support and role of sponsor

The SWITCH II trial was sponsored by the Technical

University of Munich, Germany with financial grants
from Bayer HealthCare GmbH and Novartis GmbH.

Bayer HealthCare GmbH and Novartis GmbH were not

involved in the trial concept and design. The Association

for Urologic Oncology (AUO) of the German Cancer

Society supported this study (AN 33/11) as well as the

main Association of Austrian Social Security In-

stitutions. The specific role of the sponsors was in the

design and conduct of the study.
Conflict of interest statement

It is certified that all conflicts of interest, including
specific financial interests and relationships and affilia-

tions relevant to the subject matter or materials dis-

cussed in the manuscript (eg, employment/affiliation,

grants or funding, consultancies, honoraria, stock

ownership or options, expert testimony, royalties, or

patents filed, received, or pending), are the following:

Margitta Retz: Consultancies & honoraria: Astellas,

Bayer Health Care, Bristol-Myers Squibb, AstraZeneca,
Ipsen, Janssen Cilag, MSD, Novartis, Pfizer, Roche,

Sanofi Aventis

Janssen-Cilag, MSD, Pfizer and Roche; Jens Bedke:

Consultancies and honoraria: Bayer, BMS, Eisai, Ipsen,

MSD, Novartis, Pfizer, Roche; Grants: Novartis.
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