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FOLFOXIRI plus bevacizumab in the treatment of metastatic
colorectal cancer patients with unresectable liver metastases
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Liver is the most common site of metastatic spread from
colorectal cancer (CRC) and the only site of metastases in
around 20% to 30% of all cases.

For CRC patients with liver-limited metastatic disease,
the radical resection of metastases is associated with
prolonged overall survival (OS) as compared with non-
curative or no liver resection (1,2).

In the last few years, the initial systemic approach for
patients with mCRC with metastases confined to the
liver has notably changed, thus leading to an increased
proportion of patients being or becoming candidate for
radical liver surgery, especially among those deemed initially
ineligible for radical liver metastasectomy (3). Indeed, the
evolution of active systemic treatments and surgical and
locoregional interventions, together with their proper
and tailored integration in the context of experienced
multidisciplinary boards, has substantially contributed to
improve the clinical outcome of these selected patients,
offering to a proportion of them a chance of cure or, at
least, long-term disease-free remission (4).

Despite this rapidly evolving scenario, a consensus about
the optimal therapeutic approach for patients with liver-only
metastases has not been well-established. This is partially
explained by the limited number of trials prospectively
conducted in this special population, whose interpretation
is biased by the heterogeneity among enrolled patients with
different predictive and prognostic factors and the lack
of widely accepted criteria on technical/clinical surgical
resectability.
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Nevertheless, for patients with initially unresectable liver
metastases, due to technical/surgical and/or oncological/
prognostic factors, when secondary resection is a pursuable
objective, the therapeutic choice should be a regimen
able to both induce tumour shrinkage and eradicate the
micrometastatic disease, in order to make technically
feasible locoregional interventions, and/or to prevent
disease relapse and achieve a long-term clinical benefit.

"To these purposes, the intensified three-drug chemotherapy
regimen FOLFOXIRI, including 5-fluorouracil, oxaliplatin
and irinotecan, in combination with bevacizumab, is
considered a valuable choice when the secondary resection
of metastases is a treatment objective, mainly in the case of
liver-limited spread (5-7).

The potential role of first-line FOLFOXIRI plus
bevacizumab as conversion treatment was prospectively
challenged in the phase II OLIVIA study (8), which
enrolled 80 patients with liver-limited mCRC deemed
initially unresectable according to predefined surgical
criteria. As compared to a standard treatment with a two-
drug chemotherapy regimen (FOLFOX, 5-fluorouracil,
and oxaliplatin) plus bevacizumab, FOLFOXIRI plus
bevacizumab increased the overall (RO/R1/R2) resection
rate (61% versus 49%, P=0.271)—primary endpoint of
the study. Notably, among patients receiving the triplet
chemotherapy plus bevacizumab a higher radical (R0)
resection rate (54% versus 31%) as well as a markedly
improved objective response rate (ORR) (81% versus 62%)
were reported, with a substantial benefit also observed
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in terms of survival results. The intensified approach did
not raise notable safety concerns, with an expected rate of
surgery-related adverse events.

Consistently, in a pooled analysis of 205 patients with
unresectable liver-limited mCRC, not selected according
to the extent of the metastatic spread and/or the potential
conversion to resectability, treated with FOLFOXIRI plus
bevacizumab in three prospective clinical trials by GONO
Foundation, the intensified treatment allowed to achieve
remarkable response rate (69%), which translated into a
considerable RO/R1 resection rate (36%) and long-term
survival outcomes, regardless of clinical and molecular
prognostic factors (9).

While data highlighting the added value of the triplet in
patients selected according to inclusion criteria of pivotal
trials were rapidly increasing (10-12), the primary tumour
location clearly emerged as a clinical factor affecting the
sensitivity to anti-EGFR antibodies in RAS and BRAF wild-
type tumours (13,14). Based on this evidence, the primary
tumour location entered the therapeutic algorithm for
upfront treatment of mCRC patients, as one of the major
drivers in the current decision-making process, together
with patients’ clinical conditions and RAS and BRAF
mutational status (15).

In this perspective, independently of the goal of the
treatment, the addition of an anti-EGFR antibody to
a two-drug chemotherapy regimen is nowadays highly
recommendable for patients with left-sided and RAS and
BRAF wild-type tumours, whereas a bevacizumab-based
first-line therapy should be preferred for those with right-
sided and/or RAS or BRAF mutated tumours (15). To this
regard, an accurate clinical selection of patients candidate
to the FOLFOXIRI plus bevacizumab regimen in terms of
age and Eastern Cooperative Oncology Group (ECOG)
performance status is needed (10,11).

In the single-center FORBES trial, Shen and colleagues
evaluated the added value of combining bevacizumab
with a modified schedule of first-line FOLFOXIRI
(mFOLFOXIRI) with reduced dose of irinotecan in
molecularly selected mCRC patients (16).

While the impact of combining bevacizumab with
different chemotherapy regimens, including fluoropyrimidine
monotherapy and oxaliplatin- or irinotecan-containing
doublets has been largely investigated (17-21), no
randomized comparison of FOLFOXIRI with or without
bevacizumab was available when the FORBES trial was
planned.

Though in the absence of a prospective randomized
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comparison, the absolute benefit from adding bevacizumab
to FOLFOXIRI in terms of survival was previously
estimated, by adopting a propensity score-adjusted model,
to minimize as more as possible this relevant bias (22). In a
population not selected according to both the extent of the
disease and tumour mutational profile, patients treated with
FOLFOXIRI plus bevacizumab in the TRIBE study (10)
reported longer progression-free survival (PFS) and OS,
than those treated with the triplet alone in a previous
phase III trial (23), with a magnitude of benefit similar to
the relative impact of adding bevacizumab to less intensive
chemotherapy backbones.

The same question challenged in the FORBES trial
has been addressed also by the AIO-CELIM-2 (24),
investigating the added value of combining bevacizumab to
first-line FOLFOXIRI as compared to FOLFOXIRI alone,
in mCRC patients with RAS or BRAF mutated unresectable
liver-limited disease. However, the study was prematurely
terminated due to the slow accrual, and no significant
differences were observed with regard to the primary
endpoint ORR.

Looking at the main results provided by the FORBES
trial, they appear hardly comparable to previous findings,
even indirectly, due to some methodological and conceptual
limitations.

The non-randomized design and the treatment
assignment based on patients’ preferences and not stratified
according to well-known prognostic factors are arguable
and responsible for a clear imbalance between treatment
groups in terms of baseline number of liver metastases.

Also, the primary endpoint of the study—the percentage
of patients achieving no evidence of disease (NED),
including clinical complete responses, surgical radical (R0)
resections with or without local ablative treatments, or
macroscopically complete ablation of all visible tumour
masses—is unusual and still not validated as a surrogate
of long-term benefit. Moreover, additional information
defining a high standard of documentation of the baseline
extent of disease spread—number of involved liver
segments, uni- or bilobar liver involvement—would be
helpful for better characterising and comparing the study
population with those of other similar trials. Similarly,
currently missing information include post-resection/
local procedure morbidity data that are relevant when a
conversion treatment is investigated.

More recently, the phase III CAIROS study prospectively
confirmed the added value of an intensified regimen
as conversion therapy in the subgroup of patients with
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unresectable liver-only disease and right-sided and/or RAS
or BRAF mutated tumours (25). This trial was designed to
verify the superiority of FOLFOXIRI plus bevacizumab
versus a two-drug chemotherapy regimen [FOLFOX
or FOLFIRI (5-fluorouracil and irinotecan), by patient
preference] plus bevacizumab in 219 patients with liver
metastases deemed unresectable by a liver expert panel
of surgeons and radiologists based on predefined criteria.
The triplet chemotherapy plus bevacizumab provided a
significant PFS advantage—primary endpoint—as compared
with doublets plus bevacizumab [10.6 versus 9.0 months
(HR =0.77; 95% CI: 0.60-0.99); P=0.038]. In addition,
ORR (52% versus 31%; P<0.001) and RO/R1 resection rate
with or without ablation was significantly improved (51%
versus 37%; P=0.02). The adoption of FOLFOXIRI plus
bevacizumab in this setting was independently correlated to
an increased risk of postoperative complications (26).

In conclusion, results of the FORBES trial are quite
consistent with the available body of evidence about the
role of the triplet plus bevacizumab in the setting of liver-
limited mCRC, and though acknowledging above reported
limitations strengthen the importance of choosing the best
upfront therapy especially when conversion to resectability
is a clinically relevant objective of the systemic therapy.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Annals of Translational Medicine. The

article did not undergo external peer review.

Conflicts of Interest: All authors have completed the
ICMJE uniform disclosure form (available at https://atm.
amegroups.com/article/view/10.21037/atm-22-3656/coif).
The authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article

distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International

© Annals of Translational Medicine. All rights reserved.

Page 3 of 4

License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Steele G Jr, Bleday R, Mayer RJ, et al. A prospective
evaluation of hepatic resection for colorectal carcinoma
metastases to the liver: Gastrointestinal Tumor Study
Group Protocol 6584. ] Clin Oncol 1991;9:1105-12.

2. Adam R, de Gramont A, Figueras J, et al. Managing
synchronous liver metastases from colorectal cancer: a
multidisciplinary international consensus. Cancer Treat
Rev 2015;41:729-41.

3. Jones RP, Poston GJ. Resection of Liver Metastases in
Colorectal Cancer in the Era of Expanding Systemic
Therapy. Annu Rev Med 2017;68:183-96.

4.  Germani MM, Borelli B, Boraschi P, et al. The
management of colorectal liver metastases amenable of
surgical resection: How to shape treatment strategies
according to clinical, radiological, pathological and
molecular features. Cancer Treat Rev 2022;106:102382.

5. Van Cutsem E, Cervantes A, Adam R, et al. ESMO
consensus guidelines for the management of patients with
metastatic colorectal cancer. Ann Oncol 2016;27:1386-422.

6. National Comprehensive Cancer Network (NCCN)
Guidelines. Colon Cancer version 1.2022. Available
online: https://www.nccn.org/guidelines

7. Tomasello G, Petrelli F, Ghidini M, et al. FOLFOXIRI
Plus Bevacizumab as Conversion Therapy for Patients
With Initially Unresectable Metastatic Colorectal Cancer:
A Systematic Review and Pooled Analysis. JAMA Oncol
2017;3:e170278.

8.  Gruenberger T, Bridgewater J, Chau I, et al. Bevacizumab
plus mFOLFOX-6 or FOLFOXIRI in patients with
initially unresectable liver metastases from colorectal
cancer: the OLIVIA multinational randomised phase II
trial. Ann Oncol 2015;26:702-8.

9. Cremolini C, Casagrande M, Loupakis F, et al. Efficacy of
FOLFOXIRI plus bevacizumab in liver-limited metastatic
colorectal cancer: A pooled analysis of clinical studies
by Gruppo Oncologico del Nord Ovest. Eur ] Cancer
2017;73:74-84.

10. Cremolini C, Loupakis F, Antoniotti C, et al. FOLFOXIRI
plus bevacizumab versus FOLFIRI plus bevacizumab as

Ann Transl Med 2022;10(18):952 | https://dx.doi.org/10.21037/atm-22-3656


https://atm.amegroups.com/article/view/10.21037/atm-22-3656/coif
https://atm.amegroups.com/article/view/10.21037/atm-22-3656/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 4 of 4

11.

12.

13.

14.

15.

16.

17.

18.

19.

first-line treatment of patients with metastatic colorectal
cancer: updated overall survival and molecular subgroup
analyses of the open-label, phase 3 TRIBE study. Lancet
Oncol 2015;16:1306-15.

Cremolini C, Antoniotti C, Rossini D, et al. Upfront
FOLFOXIRI plus bevacizumab and reintroduction

after progression versus mFOLFOX6 plus bevacizumab
followed by FOLFIRI plus bevacizumab in the treatment
of patients with metastatic colorectal cancer (TRIBE2): a
multicentre, open-label, phase 3, randomised, controlled
trial. Lancet Oncol 2020;21:497-507.

Cremolini C, Antoniotti C, Stein A, et al. Individual Patient
Data Meta-Analysis of FOLFOXIRI Plus Bevacizumab
Versus Doublets Plus Bevacizumab as Initial Therapy of
Unresectable Metastatic Colorectal Cancer. J Clin Oncol
2020. [Epub ahead of print]. doi: 10.1200/JC0O.20.01225.
Arnold D, Lueza B, Douillard JY, et al. Prognostic and
predictive value of primary tumour side in patients with
RAS wild-type metastatic colorectal cancer treated with
chemotherapy and EGFR directed antibodies in six
randomized trials. Ann Oncol 2017;28:1713-29.

Holch JW, Ricard I, Stintzing S, et al. The relevance

of primary tumour location in patients with metastatic
colorectal cancer: A meta-analysis of first-line clinical
trials. Eur J Cancer 2017;70:87-98.

Cremolini C, Antoniotti C, Moretto R, et al. First-line
therapy for mCRC - the influence of primary tumour
location on the therapeutic algorithm. Nat Rev Clin Oncol
2017;14:113.

Shen C, Hu H, Cai Y, et al. mFOLFOXIRI with or
without bevacizumab for conversion therapy of RAS/
BRAF/PIK3CA mutant unresectable colorectal liver
metastases: the FORBES non-randomized phase II trial.
Ann Transl Med 2022;10:171.

Cunningham D, Lang I, Marcuello E, et al. Bevacizumab
plus capecitabine versus capecitabine alone in elderly
patients with previously untreated metastatic colorectal
cancer (AVEX): an open-label, randomised phase 3 trial.
Lancet Oncol 2013;14:1077-85.

Kabbinavar FF, Hambleton J, Mass RD, et al. Combined
analysis of efficacy: the addition of bevacizumab to
fluorouracil/leucovorin improves survival for patients with
metastatic colorectal cancer. J Clin Oncol 2005;23:3706-12.
Tebbutt NC, Wilson K, Gebski VJ, et al. Capecitabine,

bevacizumab, and mitomycin in first-line treatment of

© Annals of Translational Medicine. All rights reserved.

Antoniotti et al. Growing evidence as a conversion treatment

metastatic colorectal cancer: results of the Australasian
Gastrointestinal Trials Group Randomized Phase IIT MAX
Study. J Clin Oncol 2010;28:3191-8.

20. Saltz LB, Clarke S, Diaz-Rubio E, et al. Bevacizumab in
combination with oxaliplatin-based chemotherapy as first-
line therapy in metastatic colorectal cancer: a randomized
phase III study. ] Clin Oncol 2008;26:2013-9.

21. Hurwitz H, Fehrenbacher L, Novotny W, et al.
Bevacizumab plus irinotecan, fluorouracil, and leucovorin
for metastatic colorectal cancer. N Engl ] Med
2004;350:2335-42.

22. Cremolini C, Loupakis E, Masi G, et al. FOLFOXIRI or
FOLFOXIRI plus bevacizumab as first-line treatment of
metastatic colorectal cancer: a propensity score-adjusted
analysis from two randomized clinical trials. Ann Oncol
2016;27:843-9.

23. Falcone A, Ricci S, Brunetti I, et al. Phase III trial of
infusional fluorouracil, leucovorin, oxaliplatin, and
irinotecan (FOLFOXIRI) compared with infusional
fluorouracil, leucovorin, and irinotecan (FOLFIRI) as first-
line treatment for metastatic colorectal cancer: the Gruppo
Oncologico Nord Ovest. ] Clin Oncol 2007;25:1670-6.

24. Folprecht G, Mende M, Liersch T; et al. Cetuximab/
irinotecan/5-FU +/-oxaliplatin or FOLFOXIRI +/-
bevacizumab in patients with colorectal cancer and
nonresectable liver metastases (AIO CELIM2-study). J
Clin Oncol 2020;38:4024.

25. Punt CJA, Bond MJG, Bolhuis K, et al. FOLFOXIRI +
bevacizumab versus FOLFOX/FOLFIRI + bevacizumab
in patients with initially unresectable colorectal liver
metastases (CRLM) and right-sided and/or RAS/
BRAFV600E-mutated primary tumor: Phase III CAIROS
study of the Dutch Colorectal Cancer Group. J Clin Oncol
2022;40:LBA3506.

26. Bolhuis K, Grosheide L, Wesdorp NJ, et al. Short-

Term Outcomes of Secondary Liver Surgery for Initially
Unresectable Colorectal Liver Metastases Following
Modern Induction Systemic Therapy in the Dutch
CAIROS5 Trial. Annals of Surgery Open 2021;2:¢081.

Cite this article as: Antoniotti C, Vetere G, Cremolini C.
FOLFOXIRI plus bevacizumab in the treatment of metastatic
colorectal cancer patients with unresectable liver metastases.
Ann Transl Med 2022;10(18):952. doi: 10.21037/atm-22-3656

Ann Transl Med 2022;10(18):952 | https://dx.doi.org/10.21037/atm-22-3656



