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e Cancer Center, Université Catholique de Louvain, Cliniques Universitaires Saint-Luc, Bruxelles, Belgium
f Department of Medicine, Seoul National University Hospital, Seoul, South Korea
g Urology Unit, Royal Marsden Hospital, London, UK
h Department of Oncology, Helsinki University Hospital, Helsinki, Finland
i Department of Medicine, Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, South Korea
j Hospital Universitario 12 de Octubre, Madrid, Spain
k NKI-AVL, The Netherlands Cancer Institute, Amsterdam, The Netherlands
l Princess Margaret Hospital, Toronto, Ontario, Canada
m Christie Hospital NHS Trust, Manchester, UK
n Novartis Oncology Global Development, Basel, Switzerland
o Novartis Oncology Global Development, Florham Park, NJ, USA
p National Institute of Oncology, Budapest, Hungary
A R T I C L E I N F O

Article history:

Available online 29 July 2011

Keywords:

Advanced kidney cancer

mTOR inhibitor

RAD001
0959-8049/$ - see front matter � 2011 Elsevi
doi:10.1016/j.ejca.2011.06.054

* Corresponding author: Address: Clinic for H
Carl Neuberg Str. 1, D-30627 Hannover, Germ

E-mail address: gruenwald.viktor@mh-ha
A B S T R A C T

Background and objectives: The RECORD-1 trial established the clinical benefit of everolimus

in patients with metastatic renal cell carcinoma (mRCC) after failure of initial vascular

endothelial growth factor receptor-tyrosine kinase inhibitor (VEGFr-TKI) therapy. The

REACT (RAD001 Expanded Access Clinical Trial in RCC) study was initiated to address an

unmet medical need by providing everolimus prior to commercial availability, and also to

further assess the safety and efficacy of everolimus in patients with VEGFr-TKI-refractory

mRCC.
er Ltd. All rights reserved.
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REACT

Safety

Second-line therapy
Patients and methods: REACT (Clinicaltrials.gov: NCT00655252) was a global, open-label,

expanded-access programme in patients with mRCC who were intolerant of, or who had

progressed on or after stopping treatment with, any available VEGFr-TKI therapy. Patients

received everolimus 10 mg once daily, with dose and schedule modifications allowed for

toxicity. Patients were closely monitored for the development of serious and grades 3/4

adverse events (AEs). Response was assessed by RECIST every 3 months for the first year

and every 6 months thereafter.

Results: A total of 1367 patients were enroled. Safety findings and tumour responses were

consistent with those observed in RECORD-1, with no new safety issues identified. The

most commonly reported serious AEs were dyspnoea (5.0%), pneumonia (4.7%) and anae-

mia (4.1%), and the most commonly reported grades 3/4 AEs were anaemia (13.4%), fatigue

(6.7%) and dyspnoea (6.5%). Best overall response was stable disease in 51.6% and partial

response in 1.7% of patients. Median everolimus treatment duration was 14 weeks.

Conclusion: Everolimus is well tolerated in patients with mRCC and demonstrates a favour-

able risk–benefit ratio.

� 2011 Elsevier Ltd. All rights reserved.
1. Introduction

The pivotal RECORD-1 phase 3 trial demonstrated the clinical

efficacy of everolimus (RAD001) in patients with metastatic

renal cell carcinoma (mRCC) who had progressed on, or were

intolerant of, vascular endothelial growth factor receptor-

tyrosine kinase inhibitor (VEGFr-TKIs) therapy.1,2 In this ran-

domised, placebo-controlled study, everolimus more than

doubled median progression-free survival (PFS), from

1.9 months (placebo group; 95% confidence interval [CI] 1.8–

1.9 months) to 4.9 months (everolimus group; 95% CI 4.0–

5.5 months) (hazard ratio 0.33, 95% CI 0.25–0.43, P < 0.001) by

independent central radiology review.2 Best overall response

of stable disease (SD), as defined by the Response Evaluation

Criteria in Solid Tumours (RECIST),3 was achieved in 66.8%

and 32.4% of everolimus- and placebo-treated patients,

respectively; 1.8% of everolimus-treated patients and 0% of

placebo-treated patients achieved a partial response (PR).

Clinical benefit of everolimus was maintained across sub-

groups regardless of age, gender, Memorial Sloan-Kettering

Cancer Center (MSKCC) risk group,4 prior treatment or geo-

graphic region.1 Adverse events (AEs) associated with everol-

imus were mostly grades 1 or 2 in severity, medically

manageable, and reversible, and quality of life was sustained

during treatment.1,2 The most common grades 3/4 AEs (re-

ported in P5% of patients) included lymphopenia (18%),

hyperglycaemia (16%), anaemia (13%), infection (10%), dysp-

noea (7%), hypophosphatemia (6%) and fatigue (5%).2

Everolimus, a mammalian target of rapamycin (mTOR)

inhibitor, is approved by the US Food and Drug Administra-

tion (FDA) and the European Medicines Agency (EMA) for

the treatment of patients with advanced RCC who have pro-

gressed after initial VEGFr-TKI therapy, and is the only ap-

proved category 1 treatment for these patients as supported

by clinical practise guidelines released in the United States

and the European Union.5–10

REACT (RAD001 Expanded-Access Clinical Trial in RCC)

was designed to fulfil an unmet need by providing continuous

everolimus therapy to patients with mRCC prior to regulatory

approval. The primary objective of REACT was to evaluate the
safety of everolimus in a large population of patients with

mRCC who were intolerant of, or whose disease had pro-

gressed on, any available prior VEGFr-TKI therapy. The sec-

ondary objective was to determine the best overall response

to everolimus treatment. Herein, we report the final results

from this study.

2. Patients and methods

2.1. Study design

REACTwas a global, open-label, expanded-access programme

(EAP) that included patients from 34 participating countries

(Clinicaltrials.gov: NCT00655252; EudraCT: 2007-005460-28).

Enrolment commenced in July 2008 and ended in June 2010.

The study was conducted in accordance with the Interna-

tional Conference on Harmonisation of Technical Require-

ments for Registration of Pharmaceuticals for Human Use

(ICH) Harmonised Tripartite Guidelines for Good Clinical Prac-

tise, with applicable local regulations (including European

Directive 2001/20/EC and US Code of Federal Regulations Title

21), and the Declaration of Helsinki. The protocol was re-

viewed and approved by each participating site’s Institutional

Review Board/Independent Ethics Committee/Research Ethics

Board (IRB/IEC/REB). All patients provided written, IRB/IEC/

REB-approved informed consent. At the time of this manu-

script preparation, an amendment to the final study report

was being prepared to address GCP audit findings concerning

two patients in one centre. The study results presented are

not impacted by this amendment.

2.2. Patients

Eligible patients were P18 years of age with clear cell mRCC

and were intolerant of (i.e. discontinued therapy because of

AEs), or had progressed on or after stopping treatment with,

any available VEGFr-TKI therapy. An amendment to the proto-

col introduced on 22nd April, 2009 broadened the inclusion

criteria to allow enrolment of patients with mRCC of any his-

tology. Additional inclusion criteria included the presence of
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measurable or non-measurable disease (as per RECIST 1.0),3

Karnofsky performance status score P70% and adequate

function of bone marrow (absolute neutrophil count

P1.5 · 109/L, platelets P100 · 109/L, haemoglobin >9 g/dL), li-

ver (serum bilirubin 61.5 · upper limit of normal [ULN], ala-

nine aminotransferase and aspartate aminotransferase

62.5 · ULN [65 · ULN for patients with known liver metasta-

ses]) and kidney (serum creatinine 62 · ULN). Prior treatment

with vaccines or cytokines (interleukin-2, interferon) and/or

VEGF–ligand inhibitors (bevacizumab) was permitted.

Patients with a history of another distinguishable malignancy

were eligible (if the disease was considered neither life-

threatening nor required chemotherapy or radiation), as were

patients with a history of brain metastases who were neuro-

logically stable following definitive radiation or surgery and

did not require corticosteroids.

Patients were ineligible if they had received chemotherapy,

immunotherapy, radiation or any other investigational agent

within 4 weeks, or a VEGFr-TKI (sunitinib or sorafenib) within

1 week, of study participation. Prior treatment with mTOR

inhibitors was not allowed. Also excluded were patients with

a known hypersensitivity to rapamycin analogues, those who

required chronic immunosuppressive therapy and those who

had an active bleeding diathesis or other serious medical con-

dition that would preclude full study participation. Patients

with risk factors for hepatitis B or who had lived in regions

where prevalence of chronic hepatitis B virus infection is

P2% (Asia, Africa, Central and South America, Eastern

Europe, Spain, Portugal and Greece)11 were screened for hep-

atitis B during day )35 to day 0, and patients with detectable

hepatitis B virus DNA or positive HBsAg at screening were ex-

cluded from the study. Patients with risk factors for hepatitis

C were also screened and patients with detectable hepatitis C

virus (HCV) RNA via polymerase chain reaction were

excluded.

2.3. Treatment

Everolimus was administered continuously as a once-daily

oral 10-mg dose. A treatment cycle was considered to be

28 d in duration. Treatment was continued until disease pro-

gression (as defined by RECIST 1.0),3 unacceptable toxicity,

death, discontinuation for any other reason (patient or physi-

cian discretion), commercial availability or 15th June 2010

(whichever came first). Dose reduction to 5 mg daily or 5 mg

every other day and/or dose interruptions were permitted

for toxicity. Treatment was discontinued in patients who re-

quired a dose delay P28 d or who were intolerant of the re-

duced dose.

2.4. Safety assessment

Serious adverse events (SAEs) and grades 3/4 AEs (including

laboratory abnormalities) were assessed according to the

Common Toxicity Criteria for Adverse Events (CTCAE) Ver-

sion 3.0.12 An AE was considered ‘serious’ if it was fatal or

life-threatening, resulted in persistent or significant disabil-

ity/incapacity, constituted a congenital anomaly/birth defect,

or required inpatient hospitalisation or prolongation of

existing hospitalisation. Grades 1/2 AEs were only captured
if they resulted in a change in study drug administration

(i.e. dose modification, temporary interruption or treatment

discontinuation). Laboratory assessments were conducted

and vital signs were measured at clinic visits on day 1 of

every 28-d treatment cycle. Baseline assessments included

physical examination, Karnofsky Performance Status, elec-

trocardiogram and haematology, chemistry, lipid and coagu-

lation profiles. Bone scan, chest X-ray and pulmonary

function tests were performed as clinically indicated. Safety

monitoring continued for a 28-d period following the last

dose of study drug. Deaths were recorded during and up to

28 d following discontinuation of study treatment.

2.5. Efficacy assessment

Best overall tumour response, as determined by the investiga-

tor according to RECIST 1.0,3 was captured for each patient.

Assessments of measurable (by computed tomography [CT]

scan or magnetic resonance imaging [MRI]) or non-measur-

able disease were conducted at baseline, every 3 months for

the first year and every 6 months thereafter, and at study dis-

continuation. CT, MRI or bone scans obtained at baseline and

during everolimus treatment were evaluated locally at each

study centre.

2.6. Statistical analyses

The full analysis set (FAS) included all patients who received

at least one dose of everolimus. The safety population in-

cluded all patients who received at least one dose of everoli-

mus and had at least 1 postbaseline assessment. The

proposed sample size of 1000 patients was chosen based on

the expected accrual rates and planned duration of the study.

There was no formal calculation of sample size and no formal

statistical tests were conducted. For the primary safety objec-

tive, the number and percentage of patients having any event

that was recorded as a grades 3 or 4 AE, or as a SAE, was sum-

marised by system organ class, Common Toxicity Criteria

(CTC) grade, preferred term and relation to study drug. Sup-

portive safety analyses were performed on all reported AEs

of any grade and on AEs that caused modification in study

drug administration (dose reduction/interruption or treat-

ment discontinuation). Investigator-assessed best overall re-

sponse achieved during the study was summarised for the

FAS. A retrospective subanalysis was performed to determine

best overall tumour response to everolimus according to best

overall tumour response to prior sunitinib or sorafenib treat-

ment in patients who received sunitinib or sorafenib as their

last prior therapy.

3. Results

3.1. Patient characteristics and disposition

A total of 1367 patients were included in the FAS. Patients

from 34 countries, representing North America, South Amer-

ica, Europe, Australia and Asia, participated in the study

(Fig. 1). Baseline characteristics of evaluable patients are sum-

marised in Table 1. Overall, clear cell histology was evident in

93.9% of patients. Nearly all patients (99.6%) had undergone
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Fig. 1 – Geographic distribution of patients participating in the REACT expanded-access programme.
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either partial or total nephrectomy, and 99.8% of patients had

received prior targeted therapy (one or more VEGFr-TKIs). The

majority of patients (65.5%) had received one prior VEGFr-TKI;

however, only 38.5% of patients had received one prior VEGFr-

TKI as their only prior anticancer therapy. Most patients

(59.8%) had received more than one prior anticancer treat-

ment and 24.9% were considered to be heavily pretreated

(P3 prior regimens). Nearly all patients had progressed after

VEGFr-TKI therapy (92.7%), 17.8% experienced both disease

progression and VEGFr-TKI intolerance and 6.6% experienced

only VEGFr-TKI intolerance.

At the end of the study, nearly 20% of patients had com-

pleted treatment, meaning that everolimus was commercially

available in their respective countries (Table 2). Patients who

were receiving study drug on 15th June 2010 (in countries

where everolimus was not commercially accessible as of that

date) were classified as ‘discontinued due to administrative

issues’. Of the patients who discontinued everolimus treat-

ment prior to the data cut-off date, the majority discontinued

due to disease progression (41.3%) or AEs (16.6%).

3.2. Treatment administration and safety

Patients received everolimus for a median duration of

14.0 weeks (range, 0.1–83.7 weeks), with the highest propor-

tion (32.8%) treated for 8–16 weeks (Table 3). Median dose

intensity was 10.0 mg/d (range, 2.2–10.0 mg/d). The majority
of patients (68.9%) received study drug at a relative dose

intensity of between 0.90 and 1.10 and mean relative dose

intensity for all patients was 0.894, indicating that dose

reductions and interruptions were infrequent.

Of the 1367 patients enroled, 170 died while on treatment.

Most on-treatment deaths (120 patients) were due to disease

progression; of the remaining 50 deaths, 10 were suspected

to be related to everolimus (0.7% of the study population). Five

deaths were due to respiratory causes (one respiratory dis-

tress, three pneumonitis, one respiratory failure), two were

sudden deaths, one was related to myocardial infarction,

one was due to acute renal failure and one was attributed to

general physical health deterioration.

Overall, grades 3 and 4 AEs occurred in 48.8% and 12.8%

of patients, respectively. Grades 3 and 4 haematologic AEs

were reported in 11.8% and 3.1% of patients, respectively,

and included anaemia (13.4%), the most frequently reported

AE. Other grades 3/4 AEs occurring in P2% of patients in-

cluded fatigue (6.7%), dyspnoea (6.5%), hyperglycaemia

(5.5%), stomatitis (5.4%), pneumonia (4.2%) and pneumonitis

(2.7%) (Table 4). The overall occurrence of grades 3/4 infec-

tions was 9.8%. Grades 3/4 AEs in 530 patients (38.8%) were

suspected to be study drug-related. SAEs were reported in

533 patients (39.0%); the most frequent SAEs were dyspnoea

(5.0%), pneumonia (4.7%), anaemia (4.1%), pleural effusion

(3.1%) and pneumonitis (2.3%) (Table 5). The combination

of serious dyspnoea and serious pneumonia was observed



Table 1 – Baseline characteristics of everolimus-treated
patients (N = 1367).

Age, median (range), years 63 (23–87)
P65 years, n (%) 592 (43.3)

Gender, n (%)
Male 989 (72.3)
Female 378 (27.7)

Race, n (%)
Caucasian 1220 (89.2)
Asian 114 (8.3)
Other 33 (2.4)

Tumour histology, n (%)
Clear cell adenocarcinoma 1283 (93.9)
Other 75 (5.5)
Missing 9 (0.7)

Histologic grade, n (%)
Well differentiated 76 (5.6)
Moderately differentiated 369 (27.0)
Poorly differentiated 351 (25.7)
Undifferentiated 106 (7.8)
Unknown 465 (34.0)

Months since initial diagnosis, n (%)
63 8 (0.6)
>3 to 612 190 (13.9)
>12 to 636 499 (36.5)
>36 to 672 322 (23.6)
>72 348 (25.5)

Prior nephrectomy, n (%) 1361 (99.6)

Prior cancer treatments, n (%)
Targeted therapy 1364 (99.8)
Immunotherapy 544 (39.8)
Chemotherapy 195 (14.3)
Hormonal therapy 17 (1.2)
Other 7 (0.5)

Number of prior cancer treatmentsa, n (%)
0 1 (0.1)
1 548 (40.1)
2 477 (34.9)
P3 341 (24.9)

Prior VEGFr-TKI therapyb, n (%)
None 40 (2.9)
One prior VEGFr-TKI 895 (65.5)
Two prior VEGFr-TKIs 432 (31.6)
One prior VEGFr-TKI as only prior therapy 526 (38.5)

Progression despite prior VEGFr-TKI, n (%)
No 96 (7.0)
Yes 1267 (92.7)
Unknown 4 (0.3)

Intolerant to prior VEGFr-TKI, n (%)
No 1030 (75.3)
Yes 333 (24.4)
Unknown 4 (0.3)

VEGFr-TKI, vascular endothelial growth factor receptor-tyrosine

kinase inhibitor.
a Prior cancer treatments included chemotherapy, hormonal ther-

apy, immunotherapy, targeted therapy or other.
b Prior VEGFr-TKI therapy reported includes sunitinib or sorafenib

only. Prior pazopanib or investigational VEGFr-TKIs are not included.

Table 3 – Exposure to everolimus (N = 1367).a

Duration of treatment,
median (range), weeks

14.0 (0.1–83.7)

Duration of treatment,
weeks, n (%)
64 118 (8.6)
>4 to 68 188 (13.8)
>8 to 616 448 (32.8)
>16 to 624 199 (14.6)
>24 to 632 160 (11.7)
>32 to 652 199 (14.6)
>52 55 (4.0)

Cumulative dose of everolimus,b

median (range) (mg)
885.0 (10.0–5310.0)

Dose intensity,c median (range) (mg/d) 10.0 (2.2–10.0)

Relative dose intensity,d n (%)
0.00 to <0.50 50 (3.7)
0.50 to <0.70 173 (12.7)
0.70 to <0.90 195 (14.3)
0.90 to <1.10 942 (68.9)
Missing 7 (0.5)

a Patients with dose regimen specified as other (n = 7) are not

accounted for in the cumulative dose and dose intensity analyses.
b Cumulative dose = total dose received.
c Dose intensity = cumulative dose/duration of exposure.
d Relative dose intensity = dose intensity/planned dose intensity.

Table 2 – Disposition of enroled patients treated with
everolimus (N = 1367).

n (%)

Completeda 269 (19.7)
Discontinued 1098 (80.3)

Primary reason for discontinuation
Disease progression 565 (41.3)
Adverse eventsb 227 (16.6)
Administrative issuesc 190 (13.9)
Patient withdrew consent 54 (4.0)
Death 45 (3.3)
Otherd 17 (1.2)

a Patients still on study drug at the time that everolimus became

commercially available in their respective countries (prior to 15th

June 2010).
b Includes abnormal laboratory values.
c Includes patients still on study drug as of 15th June 2010 due to

lack of commercial availability of everolimus.
d Includes patients lost to follow-up (9) and protocol deviation (8).
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in seven patients (0.5%), and three patients (0.2%) experi-

enced both serious dyspnoea and serious pneumonitis. SAEs
in 201 patients (14.7%) were suspected to be study drug-

related.

AEs of any grade were reported in 1011 patients (74.0%).

Overall, 230 patients (16.8%) experienced at least one AE lead-

ing to discontinuation of study drug. The most common AEs

leading to discontinuation included dyspnoea (1.5% of the

study population), pneumonitis (1.4%), pneumonia (1.3%), fa-

tigue (1.2%) and decreased appetite (1.0%). Dose adjustment

or interruption of study drug due to AEs was reported for

657 patients (48.1%).



Table 4 – Adverse events reported in P5% of patients, regardless of relationship to study drug (N = 1367).a

n (%)

CTC grade 3 CTC grade 4 All gradesb

Anaemia 142 (10.4) 41 (3.0) 202 (14.8)
Stomatitis 72 (5.3) 2 (0.1) 138 (10.1)
Dyspnoea 75 (5.5) 13 (1.0) 116 (8.5)
Fatigue 89 (6.5) 3 (0.2) 116 (8.5)
Pneumonitis 33 (2.4) 4 (0.3) 83 (6.1)
Hyperglycaemia 67 (4.9) 8 (0.6) 78 (5.7)
Pneumoniac 50 (3.7) 7 (0.5) 71 (5.2)

a The event with maximum severity is counted for patients who experienced multiple episodes of an event. Laboratory values were not

collected; data are based on adverse event (AE) reports. AEs occurring prior to start of study drug or more than 28 d after the discontinuation of

treatment are not included.
b Includes grades 3 and 4 AEs, serious AEs and any AE that caused a change in study drug administration (i.e. change in the administered dose,

temporary interruption and/or treatment discontinuation).
c The overall occurrence of grades 3/4 infections and infestations was 9.8%.

Table 5 – Serious adverse events (SAEs) occurring in P2%
patients, regardless of relationship to study druga (N = 1367).

n (%)

Dyspnoea 68 (5.0)
Pneumonia 64 (4.7)
Anaemia 56 (4.1)
Pleural effusion 42 (3.1)
Pneumonitis 32 (2.3)

a Multiple episodes of an event are counted only once per patient.

SAEs occurring prior to the start of study drug or more than 28 d

after the discontinuation of study drug are not included.
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3.3. Efficacy

The best overall tumour response to everolimus by investiga-

tor assessment was SD in 705 patients (51.6%) and PR in 23

patients (1.7%) (Table 6). No complete responses were

documented.

An analysis of best overall tumour response to everolimus

by investigator assessment according to best overall tumour

response to sunitinib or sorafenib as last prior regimen

showed that among patients who had failed prior sunitinib

treatment and who had progressive disease (PD) as their best

overall tumour response (n = 305), 45.2% achieved disease

control with everolimus (SD, 44.9%; PR, 0.3%) (Table 6). Simi-

larly, among patients who had failed prior sorafenib treat-

ment and who had PD as their best overall tumour response

(n = 171), 50.3% achieved disease control with everolimus

(SD, 45.0%; PR, 5.3%) (Table 6).

4. Discussion

VEGFr-TKIs have become the standard of care for first-line

treatment of mRCC, but most patients will eventually exhibit

disease progression.13–15 The clinical benefit of everolimus

has been established in patients with mRCC failing initial

VEGFr-TKI treatment1,2 and everolimus has been approved

for this indication in 65 countries to date. The REACT EAP

was initiated in 2008 to address an unmet medical need and

offer everolimus to patients in countries where it was not

yet commercially available.
In addition to providing a large number of patients with

access to a promising new therapy, EAPs such as REACT en-

able the accumulation of safety and efficacy data in broader,

more heterogenous patient populations than those typically

eligible for clinical trials, and as such may more accurately re-

flect real-world clinical experience.16–20 The REACT EAP en-

roled over 1300 patients with mRCC from a total of 34

countries. As in the RECORD-1 phase 3 trial, patients from

all MSKCC risk categories were eligible, and the inclusion cri-

teria were broadened to include patients with mRCC of any

histology, measurable or non-measurable disease and brain

metastases. It should be noted that although the protocol

was amended to include patients with mRCC of any histology,

this amendment was added relatively late in the course of

patient enrolment (on 22nd April 2009). Thus, the majority

(93.9%) of patients enroled had clear cell mRCC. Safety find-

ings are consistent with those observed in the RECORD-1 trial

and no new safety issues were identified. The percentage of

patients in the REACT study requiring dose reduction or tem-

porary interruption of everolimus treatment because of AEs

was similar to that observed in the RECORD-1 trial (48.1% ver-

sus 45%2). Additionally, the relative dose intensity of everoli-

mus in the majority of REACT patients was >0.90. These

results confirm that everolimus is well tolerated by most

patients.

The AE profile of everolimus is manageable and consistent

with that of other mTOR inhibitors.21,22 The toxicity profiles of

mTOR inhibitors and VEGFr-TKIs are generally non-overlap-

ping. AEs most commonly associated with VEGFr-TKIs in-

clude hypertension, cardiac events and hand-foot skin

reaction;23,24 these AEs are not typically observed with everol-

imus treatment.2 Therefore, treatment with everolimus fol-

lowing initial VEGFr-TKI failure is unlikely to cause

cumulative toxicity.

Non-infectious pneumonitis is a class effect of rapamycin-

derived mTOR inhibitors.21,25 Non-infectious pneumonitis has

been observed in patients taking everolimus and some cases

have been severe.1,2,25 In this study, the overall incidence of

pneumonitis of any grade was 6.1%. Grades 3 and 4 pneumo-

nitis was reported in 33 patients (2.4%) and 4 patients (0.3%),

respectively. Pneumonitis was reported as an SAE in 32 pa-

tients (2.3%). Guidelines for the management of pneumonitis



Table 6 – Best overall responsea to everolimus by investigator assessment in the overall REACT population and by best overall
response to last prior regimen.

Best overall response to everolimus,b n (%) Overall REACT population

PR SD PD Unknownc TOTAL

23 (1.7) 705 (51.6) 324 (23.7) 315 (23.0) 1367
Best overall response to last prior regimen,d,e n (%) By last prior regimen

Sunitinib CR/PR 2 (1.2) 85 (51.8) 42 (25.6) 35 (21.3) 164
SD 2 (0.7) 170 (57.0) 53 (17.8) 73 (24.5) 298
PD 1 (0.3) 137 (44.9) 98 (32.1) 69 (22.6) 305
Unknown/NA 1 (1.4) 38 (54.3) 12 (17.1) 19 (27.1) 70
TOTAL 6 (0.7) 430 (51.4) 205 (24.5) 196 (23.4) 837

Sorafenib CR/PR 0 19 (54.3) 9 (25.7) 7 (20.0) 35
SD 2 (1.5) 76 (55.5) 25 (18.2) 34 (24.8) 137
PD 9 (5.3) 77 (45.0) 46 (26.9) 39 (22.8) 171
Unknown/NA 3 (5.5) 30 (54.5) 8 (14.5) 14 (25.5) 55
TOTAL 14 (3.5) 202 (50.8) 88 (22.1) 94 (23.6) 398

CR, complete response; NA, not applicable; PD, progressive disease; PR, partial response; SD, stable disease.
a Best overall tumour response according to RECIST 1.0.
b No CR were reported.
c All cases not qualifying for a confirmed CR or PR and without SD after more than 6 weeks or early progression within the first 12 weeks.
d Only patients who received sunitinib or sorafenib as last prior regimen are shown.
e Last prior regimens for remaining patients were: sunitinib in combination with another agent (n = 6), sorafenib in combination with another

agent (n = 16), concomitant sunitinib and sorafenib (n = 1), other (n = 109).
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were outlined in the study protocol and, depending on the

severity of the event, included administration of corticoste-

roids and/or everolimus dose modification (i.e. reduction

and/or interruption). In REACT patients, there did not appear

to be a correlation between the development of respiratory

AEs such as dyspnoea and the development of pneumonitis,

as only 4% of patients who experienced serious dyspnoea also

experienced serious pneumonitis.

Overall tumour response and treatment duration observed

in REACT should be interpreted cautiously, given that nearly

20% of patients discontinued because of commercial avail-

ability of everolimus and prior to evidence of PD or study drug

intolerance. This limitation, in conjunction with the fact that

follow-up of patients ended 28 d after the end of study treat-

ment, prevented meaningful assessment of patient survival.

The observation of RECIST-defined SD as the best overall

investigator-reported tumour response in the majority of pa-

tients (51.6%) is consistent with the advanced stage of mRCC,

the history of progression at baseline and the known mecha-

nism of action of targeted therapies (i.e. inhibition of angio-

genesis). The overall response rates observed are similar to

those reported in the RECORD-1 trial.2 Median everolimus

treatment duration was 14 weeks; though, notably, some pa-

tients (4%) remained on treatment without disease progres-

sion for over 1 year.

Interestingly, best overall response to prior sunitinib or

sorafenib treatment did not predict best overall response to

everolimus by investigator assessment. Substantial propor-

tions of patients who had PD as their best overall response

to prior treatment with sunitinib or sorafenib achieved dis-

ease control (best overall response of SD or better) with ever-

olimus (45.2% and 50.3%, respectively).

In conclusion, the REACT study has provided everolimus in

advance of regulatory approval and commercial availability to
patients with mRCC who failed initial VEGFr-TKI therapy. The

rapid enrolment rate of this EAP confirmed the unmet need in

this patient population. Everolimus was well tolerated in this

large group of heavily pretreated patients, with no new safety

issues identified. Importantly, >50% of patients achieved dis-

ease stabilisation. Our results further support the use of ever-

olimus as the standard of care in patients with VEGFr-TKI-

refractory mRCC.
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J. De Grève, S. Rottey, J. Vermorken, J. Machiels, T. Gil, C. Gen-

nigens, T. Roumeguere; Brazil: C. Barrios, C. Mathias; Canada:

H. Assi, S. Hotte, P. Karakiewicz, J. Knox, S. Spadafora, L.

Wood, P. Zalewski, M. Mackensie, G. Bjarnason, A. Lalancette,

A. Chan, B. Higgins, S. North, D. Soulieres, J. Asselah, C. Sper-

lich, W. Miller, S. Yadav, R. El-Maraghi; Colombia: J. Godoy;
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