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Treatment

Background and Rationale
• In the randomized phase 3 TRIBE study, a significant improvement in progression-free survival
(PFS) was observed with FOLFOXIRI-bevacizumab compared with FOLFIRI-bevacizumab
(median 12.1 months vs 9.7 months; P=.006) in patients with previously untreated metastatic
1
colorectal cancer (mCRC)
– The overall response rate (ORR) was 65% with FOLFOXIRI-bevacizumab vs 53% with
FOLFIRI-bevacizumab
• Despite the observed PFS improvement, questions remain regarding the use of
FOLFOXIRI-bevacizumab in first-line mCRC, particularly regarding tolerability
– The TRIBE study reported increased rates of common grade 3 and 4 adverse events (AEs)
in the FOLFOXIRI-bevacizumab arm compared with the FOLFIRI-bevacizumab arm,
including neutropenia (50% vs 20%), febrile neutropenia (9% vs 6%), diarrhea (19% vs
11%), stomatitis (9% vs 4%), and neurotoxicity (5% vs 0%)1

• Dosages and schedules of treatment in each arm of the study are shown in Table 1
• Patients will receive their allocated treatment on day 1 of a 2-week cycle for 4 months (8 cycles)
of induction therapy
– If a patient exhibits a complete response, partial response, or stable disease and is
tolerating treatment, an additional 2 months (4 cycles) of induction can be continued at the
discretion of the treating investigator
• Following completion of induction therapy, all patients will receive maintenance treatment until
progressive disease
• Upon progressive disease, bevacizumab (dose equivalent 2.5 mg/kg/week) will be administered
as second-line therapy in combination with a fluoropyrimidine-based chemotherapy
(investigator’s discretion)
Table 1. Dosages and schedules of treatment

• The effect of the continuation of bevacizumab treatment beyond first disease progression is
unknown for patients who have received first-line FOLFOXIRI-bevacizumab

Treatment arm

• It has been hypothesized that alternating treatment with FOLFOX-bevacizumab and
FOLFIRI-bevacizumab (ie, sequential FOLFOXIRI-bevacizumab) may improve the tolerability of
the regimen without affecting efficacy,2 and may help guide the choice of second-line treatment
®

• The Sequencing Triplet with Avastin and Maintenance (STEAM; NCT01765582) trial is a
randomized, open-label, multicenter, US-based, phase 2 trial investigating concurrent or
sequential FOLFOXIRI-bevacizumab vs FOLFOX-bevacizumab in patients with previously
untreated mCRC3,4
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– Herein, we describe results of a preplanned interim safety analysis of the STEAM trial

Methods
Study Design and Eligibility
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• 5-fluorouracil 3200 mg/m IV
(48-h continuous infusion)
2

a

• Leucovorin 200 mg/m (2 h )
• Irinotecan 165 mg/m2 (1 h)
• Oxaliplatin 85 mg/m2 (2 h)

• 5-fluorouracil 400 mg/m bolus IV,
followed by 2400 mg/m2
(46-h continuous infusion)
• Leucovorin 400 mg/m2 (2 ha)
• Alternating every 2 cycles:
– Oxaliplatin 85 mg/m2 IV (2 h)
– Irinotecan 180 mg/m IV (1 h)

plus

• Bevacizumab 5 mg/kg IV

bevacizumab

2

Arm C

Second-line
phase

FOLFOX/
bevacizumab

Patients will be stratified for extent of metastatic disease (liver-limited disease vs non–liver-limited disease),
primary tumor location (right- vs left-sided), and study center.
FOLFOX, 5-fluorouracil/leucovorin/oxaliplatin; FOLFOXIRI, 5-fluorouracil/leucovorin/oxaliplatin/irinotecan (concurrent); mCRC, metastatic colorectal cancer; PD1, first
disease progression; PD2, second disease progression; R, randomize; sFOLFOXIRI, sequential 5-fluorouracil/leucovorin/oxaliplatin and 5-fluorouracil/leucovorin/irinotecan;
STEAM, Sequencing Triplet with Avastin® and Maintenance.

Figure 1. STEAM Study Design

• Key inclusion criteria included histologically confirmed mCRC; ≥1 measurable lesion that is
considered unresectable at baseline; age of 18–75 years; Eastern Cooperative Oncology Group
performance status (ECOG PS) of 0 or 1 if aged <71 years, ECOG PS of 0 if aged 71–75 years;
and signed informed consent
• Key exclusion criteria included prior systemic treatment for mCRC (except for use of palliative
radiosensitizing agents), adjuvant chemotherapy completed <12 months prior to study
enrollment, surgery ≤28 days prior to randomization, minor surgery <7 days before or after
bevacizumab infusion, and current or recent (within 10 days prior to the first dose of
bevacizumab) use of aspirin >325 mg/day (full-dose anticoagulants permitted if dose is stable
and clinical coagulation parameters are within therapeutic range)

• 5-fluorouracil 400 mg/m bolus IV,
followed by 2400 mg/m2
(46-h continuous infusion)
2

a

• Leucovorin 400 mg/m (2 h )
• Oxaliplatin 85 mg/m2 IV (2 h)
for 2 cycles

• 5-fluorouracil
2
400 mg/m bolus
IV, followed by
2400 mg/m2
(46-h continuous
infusion)
• Leucovorin
2
a
400 mg/m (2 h )
OR
Option B
(3-week cycle):

• Investigator’s choice
of fluoropyrimidinebased chemotherapy

• Bevacizumab
7.5 mg/kg IV
• Capecitabine 1000
or 850 mg/m2 PO
twice-daily,
days 1–14

a

Or as deemed appropriate by the investigator.
FOLFOX, 5-fluorouracil/leucovorin/oxaliplatin; FOLFOXIRI, 5-fluorouracil/leucovorin/oxaliplatin/irinotecan; IV, intravenously; PO, orally.

Study Objectives
• Primary efficacy objectives are to evaluate the efficacy of concurrent FOLFOXIRI-bevacizumab
vs FOLFOX-bevacizumab, as measured by ORR during first-line therapy and to evaluate the
efficacy of concurrent and sequential FOLFOXIRI-bevacizumab vs FOLFOX-bevacizumab as
measured by PFS during first-line therapy
• The safety profile of concurrent FOLFOXIRI-bevacizumab, sequential FOLFOXIRIbevacizumab, and FOLFOX-bevacizumab will also be evaluated
– AEs are categorized according to National Cancer Institute Common Terminology Criteria
for Adverse Events v4.0
• A preplanned interim safety analysis was conducted and reviewed by the independent monitoring
committee and the study oversight committee after the first 60 enrolled patients completed
4 cycles of therapy or had been on study for 8 weeks, whichever occurred first

FOLFOXbevacizumab
(n=30)

13 (39)

6 (20)

4 (13)

Febrile neutropenia

0 (0)

0 (0)

0 (0)

1 (3)

Nausea

1 (3)

1 (3)

3 (10)
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Diarrhea

7 (21)

0 (0)

1 (3)

Vomiting

1 (3)

0 (0)

2 (7)

Stomatitis

0 (0)

0 (0)

1 (3)

Fatigue

2 (6)

0 (0)

1 (3)

30 (100)

29 (97)

Any grade ≥3 AE

26 (79)

15 (50)

16 (53)

Any grade 4 AE

6 (18)

0 (0)

Any serious AE

10 (30)

6 (20)

White
Black
Asian
Not available
• Bevacizumab
2.5 mg/kg/week
IV (dose equivalent,
depending on
cycle length)

sFOLFOXIRIbevacizumab
(n=30)

32 (97)

– Patients receiving concurrent FOLFOXIRI-bevacizumab were more likely to be male (61%)
and to have an ECOG PS of 0 (64%) compared with those receiving sequential
FOLFOXIRI-bevacizumab (48% male and 52% ECOG PS 0) or FOLFOX-bevacizumab
(53% male and 50% ECOG PS 0)

FOLFOXIRIbevacizumab
(n=33)

sFOLFOXIRIbevacizumab
(n=31)

FOLFOXbevacizumab
(n=30)

20 (61)

15 (48)

16 (53)

Median age, years (range)

30 (91)
2 (6)
0 (0)
1 (3)

29 (94)
1 (3)
1 (3)
0 (0)

27 (90)
2 (7)
1 (3)
0 (0)

58 (27–75)

58 (25–73)

57 (34–73)

0
1
Missing

21 (64)
12 (36)
0 (0)

16 (52)
14 (45)
1 (3)

15 (50)
15 (50)
0 (0)

Primary tumor location, n (%)
Left
Right
Missing
Prior adjuvant therapy, n (%)

19 (58)
14 (42)
0 (0)

19 (61)
10 (32)
2 (7)

15 (50)
15 (50)
0 (0)

3 (9)

1 (3)

2 (7)

Extent of metastatic disease, n (%)
Liver-limited
Non–liver-limited
Missing

11 (33)
20 (61)
2 (6)

7 (23)
23 (74)
1 (3)

8 (27)
21 (70)
1 (3)

ECOG PS, Eastern Cooperative Oncology Group performance status; ITT, intent-to-treat; FOLFOX, 5-fluorouracil/leucovorin/oxaliplatin;
FOLFOXIRI, 5-fluorouracil/leucovorin/oxaliplatin/irinotecan; sFOLFOXIRI, sequential FOLFOXIRI.

Interim Safety
• At the time of the interim safety analysis, patients in the safety population had received a
median of 7 cycles of bevacizumab (range, 1–17)
– Median bevacizumab treatment duration was 12 weeks (range, 0–41)
• A total of 98% of patients experienced ≥1 treatment-emergent AE (Table 3)
• The highest rate of grade ≥3 AEs was observed in the concurrent FOLFOXIRI-bevacizumab
arm (79%)
• Incidence rates of AEs of special interest to bevacizumab were similar across the 3 treatment
arms (Table 4)
– The only grade 3–4 adverse event of special interest to bevacizumab observed in the
sequential FOLFOXIRI-bevacizumab arm was hypertension (n=4; 13%)

Adverse event, n (%)
Neutropenia

Any grade 3–5 AEs of special
interest to bevacizumab

6 (18)

4 (13)

6 (20)

Any AE leading to discontinuation,
dose interruption, or reduction of
chemotherapy

26 (79)

12 (40)

18 (60)

Any AE leading to discontinuation
or dose interruption of
bevacizumab

21 (64)

9 (30)

16 (53)

Any AE leading to withdrawal from
any study treatment

8 (24)

1 (3)

4 (13)

– Five patients (15%) in the concurrent FOLFOXIRI-bevacizumab arm had grade 4 neutropenia

1 (3)

• All patients recovered within 1 week of temporary dose reduction and/or receiving growth
factors, and they continued study treatment per protocol

FOLFOX, 5-fluorouracil/leucovorin/oxaliplatin; FOLFOXIRI, 5-fluorouracil/leucovorin/oxaliplatin/irinotecan; sFOLFOXIRI, sequential FOLFOXIRI.

Any AE leading to premature study
discontinuation

2 (6)

0 (0)

• Grade ≥3 neutropenia was common in all 3 treatment arms, but was highest in the concurrent
FOLFOXIRI-bevacizumab arm (39%)

• Additional treatment-emergent grade 4 AEs were diarrhea (n=1, concurrent FOLFOXIRI-bevacizumab)
and CO2 embolism during surgical procedure (n=1, FOLFOX-bevacizumab)

AE, adverse event; FOLFOX, 5-fluorouracil/leucovorin/oxaliplatin; FOLFOXIRI, 5-fluorouracil/leucovorin/oxaliplatin/irinotecan; sFOLFOXIRI, sequential FOLFOXIRI.

• No grade 5 AEs were reported
• One patient in the concurrent FOLFOXIRI-bevacizumab arm died from unknown causes

Table 4. Treatment-emergent AEs of special interest to bevacizumab (safety population)

ECOG PS, n (%)

Table 5. Select grade ≥3 treatment-emergent adverse events of special interest to chemotherapy
(safety population)
FOLFOXIRIbevacizumab
(n=33)

Any AE

Race, n (%)

• Bevacizumab
5 mg/kg IV

FOLFOXbevacizumab
(n=30)

• Patient baseline characteristics were generally similar across treatment arms (Table 2)

Male

Option A
(2-week cycle):

sFOLFOXIRIbevacizumab
(n=30)

Adverse event, n (%)

Second-line

• Bevacizumab 5 mg/kg IV

FOLFOXIRIbevacizumab
(n=33)

• At the data cutoff date (December 3, 2013), 94 patients had been randomized (intention-to-treat
[ITT] population) and 93 patients had received ≥1 dose of study treatment (safety population)

Sex, n (%)

2

PD2

Patients and Enrollment

Characteristic

2

Arm B

Table 3. Overall summary of treatment-emergent adverse events (safety population)

Table 2. Patient baseline and disease characteristics (ITT population)

• Bevacizumab 5 mg/kg IV

• Patients with previously untreated mCRC will be randomized 1:1:1 to concurrent
FOLFOXIRI-bevacizumab, sequential FOLFOXIRI-bevacizumab, or FOLFOX-bevacizumab
(Figure 1)

RESULTS

Adverse event, n (%)

FOLFOXIRIbevacizumab
(n=33)

sFOLFOXIRIbevacizumab
(n=30)

FOLFOXbevacizumab
(n=30)

Any Gr

Gr 3–4

Any Gr

Gr 3–4

Any Gr

Gr 3–4

Any AE of special interest to
bevacizumab

15 (46)

6 (18)

15 (50)

4 (13)

12 (40)

6 (20)

Bleeding/hemorrhage

8 (24)

0 (0)

10 (33)

0 (0)

6 (20)

1 (3)

• Two patients in the sequential FOLFOXIRI-bevacizumab arm died as a result of
progressive disease

Conclusions
• The overall AE profile of FOLFOXIRI-bevacizumab observed in this preplanned interim safety
analysis of the STEAM trial was similar to previous trials of FOLFOXIRI-bevacizumab, including
the TRIBE study1

Hypertension

6 (18)

4 (12)

6 (20)

4 (13)

3 (10)

1 (3)

• Incidence rates of treatment-emergent AEs in the sequential FOLFOXIRI-bevacizumab arm
were similar to those in the FOLFOX-bevacizumab arm

Venous thromboembolic events

1 (3)

1 (3)

4 (13)

0 (0)

3 (10)

2 (7)

• The study oversight committee recommended that the trial continue with no changes in
treatment dosing or study design

Proteinuria

2 (6)

0 (0)

0 (0)

0 (0)

3 (10)

0 (0)

Wound-healing complications

2 (6)

0 (0)

0 (0)

0 (0)

2 (7)

1 (3)

Arterial thromboembolic events

0 (0)

0 (0)

0 (0)

0 (0)

1 (3)

1 (3)

Gastrointestinal perforation

1 (3)

1 (3)

0 (0)

0 (0)

0 (0)

0 (0)

Congestive heart failure

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

Fistula/abscess

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

Posterior Reversible
Encephalopathy Syndrome

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

AE, adverse event; Gr, grade; FOLFOX, 5-fluorouracil/leucovorin/oxaliplatin; FOLFOXIRI, 5-fluorouracil/leucovorin/oxaliplatin/irinotecan; sFOLFOXIRI, sequential FOLFOXIRI.

• Select grade ≥3 treatment-emergent AEs of special interest to chemotherapy are shown in Table 5

– Patients are continuing to be enrolled in the study
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