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Final Overall Survival for the Phase III KN177 Study: Pembrolizumab 
Versus Chemotherapy in Microsatellite Instability–High/Mismatch 
Repair Deficient Metastatic Colorectal Cancer

Pembrolizumab is a monoclo-
nal antibody that binds to 
programmed death 1 (PD-1). 

This agent has demonstrated activ-
ity among patients with colorectal 
cancer (CRC) and other tumor types 
that are microsatellite instability–high 
(MSI-H) or mismatch repair–deficient 
(dMMR).1,2 The open-label phase 
3 KEYNOTE-177 trial compared 
pembrolizumab vs chemotherapy as 
first-line therapy in 307 patients with 
MSI-H/dMMR stage IV CRC.3-5 Pem-
brolizumab was administered at 200 
mg every 3 weeks for up to 35 cycles. 
Chemotherapy consisted of the inves-
tigator’s choice of leucovorin, 5-fluo-
rouracil, and oxaliplatin (FOLFOX) 
or leucovorin, 5-fluorouracil, and iri-
notecan (FOLFIRI), plus bevacizumab 

or cetuximab, administered in 2-week 
cycles. Patients in the chemotherapy 
arm had the option to cross over to the 
pembrolizumab arm upon centrally 
verified disease progression. The trial 
had 2 primary endpoints: progression-
free survival (PFS) and overall survival 
(OS). Blinded independent central 
reviewers evaluated outcomes using 
the Response Evaluation Criteria in 
Solid Tumors (RECIST) version 1.1.6 

Patient characteristics in the 2 
arms were well balanced. The patients’ 
median age was 63 years (range, 
24-93). Approximately half of the 
patients had recurrent disease, and 
more than one-third had liver metas-
tases. Approximately two-thirds of the 
patients had right-sided tumors, 23% 
had received prior adjuvant therapy 

exclusively, and 73% had received no 
prior therapy. 

In the final analysis, the median 
PFS was 16.5 months with pembroli-
zumab vs 8.2 months with chemother-
apy (hazard ratio [HR], 0.59; 95% CI, 
0.45-0.79; P=.0002; Figure 1).4 The 
3-year PFS rate was 42% with pembro-
lizumab vs 11% with chemotherapy. 
The objective response rate (ORR) was 
45.1% with pembrolizumab vs 33.1% 
with chemotherapy, and the complete 
response (CR) rate was 13.1% vs 3.9%, 
respectively. The median duration of 
response was not reached (range, 2.3+ 
to 53.5+ months) in the pembroli-
zumab arm vs 10.6 months (range, 2.8-
48.3+) in the chemotherapy arm. The 
proportions of patients with a duration 
of response lasting at least 24 months 
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Figure 1.  Progression-free survival in the phase 3 KEYNOTE-177 trial, which compared pembrolizumab vs chemotherapy as first-line 
therapy in patients with microsatellite instability–high/mismatch repair–deficient metastatic colorectal cancer. HR, hazard ratio; PFS, 
progression-free survival. Adapted from André T et al. ASCO abstract 3500. J Clin Oncol. 2021;39(15 suppl).4
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were 83.5% and 33.6%, respectively. 
In the chemotherapy arm, 56 patients 
(36%) crossed over to the pembroli-
zumab arm after disease progression, 
and an additional 37 patients (24%) 
received PD-1 or programmed death 
ligand 1 (PD-L1) inhibitors outside 
of the study, resulting in an effective 
crossover rate of 60% in the intention-
to-treat population. 

The median OS was not reached 
in the pembrolizumab arm (95% 
CI, 49.2 months to not reached) vs 
36.7 months in the chemotherapy 
arm (95% CI, 27.6 months to not 
reached; HR, 0.74; 95% CI, 0.53-
1.03; P=.0359). The trial did not meet 
the prespecified threshold of P=.0246 

for the superiority of pembrolizumab 
vs chemotherapy in terms of OS. OS 
was generally superior in the pembro-
lizumab arm vs the chemotherapy arm 
for most subgroups. 

Patients in the chemotherapy 
arm were less likely than those in the 
pembrolizumab arm to develop treat-
ment-related adverse events (AEs) of 
any grade (79.7% vs 98.6%) or treat-
ment-related AEs of grade 3 or higher 
(21.6% vs 66.4%). Immune-mediated 
AEs and infusion reactions were more 
common in the pembrolizumab arm.
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Single-Arm, Phase 2 Study of Regorafenib Plus Nivolumab in Patients 
With Mismatch Repair Proficient/Microsatellite Stable Colorectal 
Cancer

A single-arm phase 1b study con-
ducted in Japan evaluated the 
combination of regorafenib 

and nivolumab in 24 patients with 
microsatellite-stable (MSS)/mismatch 
repair–proficient (pMMR) CRC.1 The 
study demonstrated an acceptable 
safety profile for the 2-drug combina-
tion and yielded an ORR of 33% in 
this patient population. An open-
label, single-arm phase 2 study con-
ducted in North America investigated 
the safety and efficacy of regorafenib 
plus nivolumab in patients with MSS/
pMMR CRC.2 Prior lines of therapy 
had to include fluoropyrimidines, iri-
notecan, oxaliplatin, vascular endothe-
lial growth factor (VEGF) inhibitors, 
and, for patients with extended RAS 
wild-type disease, endothelial growth 
factor receptor (EGFR) inhibitors. 
Patients with RAS-mutant disease had 
received up to 2 prior lines of therapy, 
and those with RAS wild-type disease 
had received up to 3 prior lines of 

therapy. RAS status was assessed based 
on extended testing. Regorafenib was 
administered according to a schedule of 
3 weeks on followed by 1 week off. The 
dose was initiated at 80 mg daily and 
escalated to 120 mg daily. Nivolumab 
was administered at 480 mg every 4 
weeks. The primary endpoint was the 
ORR according to RECIST 1.1, as 
assessed by the investigators.3

The phase 2 study enrolled 70 
patients, whose median age was 57 
years (range, 34-85).2 The site of the 
primary cancer was the right side of 
the colon in 36%, the left side of the 
colon in 47%, and the rectum in 17%. 
In 93% of patients, the histology was 
adenocarcinoma, not otherwise speci-
fied. At baseline, 67% of patients had 
liver metastases and 73% had lung 
metastases. The KRAS or NRAS muta-
tion was present in 61% of patients, 
and the BRAF mutation was reported 
in 4%. KRAS, NRAS, and BRAF were 
wild type in 31% of patients. More 

than half of the patients had received 
3 or more prior lines of therapy. The 
median time from diagnosis was 24 
months (range, 1-141).

The median duration of treat-
ment was 2.2 months for regorafenib 
(range, 0.7-11.7) and 1.9 months 
for nivolumab (range, 0.03-11.1).2 

No patient achieved a CR. A partial 
response (PR) was reported in 5 
patients, all without liver metastases, 
yielding an ORR of 7% for the entire 
study population. Among the 23 
patients without liver metastases, the 
ORR was 22%, and 22 of the patients 
(31%) achieved stable disease. Among 
the 70 patients, the median OS was 
11.9 months (95% CI, 7.0 months to 
not evaluable). Changes in tumor size 
in patients without or with liver metas-
tases at baseline are shown in Figures 
2 and 3. The median OS was 11.0 
months (95% CI, 7.9-11.9) among 
patients without liver metastases vs 
10.7 months (95% CI, 6.1 months to 
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not evaluable) among those with liver 
metastases. 

Biomarker analyses were con-
ducted in 40 patients with baseline 
tumor samples.2 Clinical benefit cor-
responded with higher baseline expres-
sion of cytotoxic T cells (CD3+/CD8+/
granzyme B+; Figure 4), regulatory 
T cells (FoxP3+), and macrophages 
(CD68+).

Drug-related, treatment-emergent 
AEs of grade 3 or 4 were observed in 
40% and 3% of patients, respectively. 
Grade 5 AEs occurred in 2 patients 

(3%). Drug-related, treatment-emer-
gent AEs required dose interruption 
of regorafenib in 46% of patients and 
of nivolumab in 11% of patients. The 
most common grade 3/4 drug-related, 
treatment-emergent AEs were maculo-
papular rash (14%, all grade 3), fatigue 
(7%, all grade 3), pneumonia (4%, 
grade 3; 1%, grade 4), and increases in 
blood levels of bilirubin (3%, grade 3; 
3%, grade 4).

Final results from a phase 1/1b 
study of regorafenib and nivolumab in 
MMR-proficient advanced refractory 

CRC were reported at the 2021 Euro-
pean Society for Medical Oncology 
World Congress on Gastrointestinal 
Cancer.4 The primary objectives were 
to evaluate the safety and tolerability, 
describe the dose-limiting toxicities, 
and identify the maximum tolerated 
dose of regorafenib in combination 
with nivolumab. Among 52 enrolled 
patients, 51 received at least 1 dose of 
study treatment, and 40 were evalu-
able for response with imaging. The 
patients’ median age was 56 years, 
and they had received a median of 
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Figure 2.  Changes in tumor size among patients with mismatch repair–proficient/microsatellite-stable colorectal cancer, without liver 
metastases, in a phase 2 study of regorafenib plus nivolumab. PD, progressive disease; PR, partial response; SD, stable disease. Adapted from 
Fakih M et al. ASCO abstract 3560. J Clin Oncol. 2021;39(15 suppl).2
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Figure 3.  Changes in tumor size among patients with mismatch repair–proficient/microsatellite-stable colorectal cancer, with liver metastases, 
in a phase 2 study of regorafenib plus nivolumab. NE, not evaluable; PD, progressive disease; SD, stable disease. Adapted from Fakih M et al. 
ASCO abstract 3560. J Clin Oncol. 2021;39(15 suppl).2
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2 lines of prior therapy. After two 
28-day cycles, response was evaluated 
using RECIST guidelines among 12 
patients in the phase 1 cohort. For 
the expanded cohort of 40 patients, 
the recommended dose of regorafenib 
was 80 mg. For nivolumab, the rec-
ommended dose was 240 mg admin-
istered intravenously every 2 weeks. 
Among the 40 patients evaluable for 
response, 10% had a PR (including 
1 unconfirmed case), and 53% had 
stable disease. Among all 51 patients, 
the median PFS was 4.3 months (95% 

CI, 1.6-7.0), and the median OS was 
11.1 months (95% CI, 7.7-14.5). 

Forty-eight patients discontinued 
treatment, for reasons such as progres-
sive disease (n=28), clinical progres-
sion (n=9), AEs (n=7), and withdrawal 
of consent (n=4). The most common 
grade 3 or higher AE was hypertension 
(26%). The study investigators are per-
forming correlative research to identify 
any predictive biomarkers.

References
1. Fukuoka S, Hara H, Takahashi N, et al. Regorafenib 

plus nivolumab in patients with advanced gastric 
or colorectal cancer: an open-label, dose-escalation, 
and dose-expansion phase Ib trial (REGONIVO, 
EPOC1603). J Clin Oncol. 2020;38(18):2053-2061.
2. Fakih M, Raghav KPS, Chang DZ, et al. Single-arm, 
phase 2 study of regorafenib plus nivolumab in patients 
with mismatch repair proficient/microsatellite stable 
colorectal cancer [ASCO abstract 3560]. J Clin Oncol. 
2021;39(15 suppl).
3. Eisenhauer EA, Therasse P, Bogaerts J, et al. New 
response evaluation criteria in solid tumours: revised 
RECIST guideline (version 1.1). Eur J Cancer. 
2009;45(2):228-247.
4. Kim R, Imanirad I, Strosberg J, Carballido E, Kim 
D. Final result of phase IB study of regorafenib and 
nivolumab in mismatch repair proficient advanced 
refractory colorectal cancer [ESMO GI abstract PD-2]. 
Ann Oncol. 2021;32(suppl 3).

Log-rank
P=.0064

0.0

0.25

0.50

0.75

1.00

10 20 30 40 500

5 2 1 0 017

10 7 7 3 019

Biomarker at
baseline <67

Biomarker at
baseline ≥67

Time (weeks)

Pr
og

re
ss

io
n-

Fr
ee

 S
ur

vi
va

l

Number at Risk

Figure 4.  Clinical benefit corresponded to 
higher baseline expression of cytotoxic T cells 
(CD3+/CD8+/granzyme B+) in a single-arm, 
phase 2 study of regorafenib plus nivolumab 
in patients with mismatch repair–proficient/
microsatellite-stable colorectal cancer. Adapted 
from Fakih M et al. ASCO abstract 3560. J 
Clin Oncol. 2021;39(15 suppl).2

Phase 1b/2 Open-Label, Randomized Evaluation of Atezolizumab 
+ Imprime PGG + Bevacizumab vs Regorafenib in MORPHEUS: 
Microsatellite-Stable Metastatic Colorectal Cancer

The MORPHEUS platform 
includes several early-stage 
clinical trials that are compar-

ing multiple therapies simultaneously 
against a single control arm, to allow 
for the early assessment of the safety 
and efficacy of chemoimmunotherapy 

treatments.1,2 The MORPHEUS-CRC 
trial investigated the combination of 
atezolizumab (an anti–PD-L1 anti-
body), Imprime PGG (which activates 
the innate immune system), and beva-
cizumab among patients with refrac-
tory metastatic CRC.3 Patients in the 

control arm received regorafenib. The 
study enrolled patients with histologi-
cally confirmed metastatic adenocarci-
noma, with disease that had progressed 
during or after a maximum of 2 lines 
of treatment for metastatic CRC. 
Patients with the BRAF mutation were 
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excluded. Treatment in the experi-
mental arm consisted of atezolizumab 
(1200 mg every 3 weeks), Imprime (4 
mg/kg on days 1, 8, and 15 of each 
21-day cycle), and bevacizumab (7.5 
mg/kg every 3 weeks). Patients in 
the control arm received regorafenib 
(escalated up to 160 mg during the 
first cycle). The primary endpoint was 
investigator-assessed ORR. 

The trial randomly assigned 15 

patients to the experimental arm of 
atezolizumab, Imprime, and bevaci-
zumab and 13 patients to the control 
arm of regorafenib.3 

The ORR was 0% in each arm.3 
Stable disease occurred in 33.3% of 
patients in the atezolizumab combina-
tion arm and in 61.5% of patients in the 
regorafenib arm. The median PFS was 
1.5 months with the atezolizumab regi-
men vs 2.8 months with regorafenib, 

and the median OS was 5.7 months vs 
10.2 months, respectively.

Serious AEs occurred in 6.7% of 
the atezolizumab combination arm vs 
23.1% of the control arm. Grade 3/4 
AEs occurred in 20.0% vs 61.5%, 
respectively. Treatment-related AEs 
required dose modification or inter-
ruption in 33.3% vs 53.8% of patients, 
respectively. In the atezolizumab arm, 
the most common treatment-related 
AEs, occurring in at least 20% of 
patients, were infusion-related reaction, 
diarrhea, fatigue, and hypertension. 
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LEAP-005: A Phase 2 Multicohort Study of Lenvatinib Plus 
Pembrolizumab in Patients With Previously Treated Selected Solid 
Tumors—Results From the Colorectal Cancer Cohort

Lenvatinib is a multitarget tyro-
sine kinase inhibitor that has 
demonstrated antitumor activ-

ity in CRC xenografts and in patients 
with refractory metastatic CRC.1,2 In 
the phase 2 LEAP-005 study, lenva-
tinib was investigated in combination 
with pembrolizumab in patients with 
advanced CRC that was not MSI-H 
or pMMR.3 The trial enrolled 32 
patients, who had received 2 prior lines 
of therapy that included oxaliplatin 
and irinotecan in separate regimens. 
The treatment consisted of pembroli-
zumab (200 mg every 3 weeks) plus 
lenvatinib (20 mg daily) for up to 35 

ABSTRACT SUMMARY Maintenance Therapy With 5-Fluorouracil/ 
Leucovorin Plus Panitumumab or 5FU/LV Alone in RAS Wild-Type 
Metastatic Colorectal Cancer—the PANAMA Trial (AIO KRK 0212)

The PANAMA trial investigated 5-fluorouracil plus leucovorin, with or without panitu-
mumab, as maintenance therapy after 6 cycles of FOLFOX plus panitumumab in patients 
with previously untreated RAS wild-type metastatic CRC (Abstract 3503). The primary 
endpoint was PFS. The full analysis set of patients included 125 randomly assigned to 
receive 5-fluorouracil, leucovorin, and panitumumab and 123 randomly assigned to the 
control arm. After induction therapy, the ORR was 80.8% in the panitumumab arm vs 
80.5% in the control arm, and rates of stable disease were 19.2% vs 19.5%. The median 
PFS was prolonged with the inclusion of panitumumab as maintenance therapy (8.8 vs 
5.7 months; HR, 0.72; 80% CI, 0.60-0.85; P=.014). The median OS was similar in the 2 arms 
(P=.32). The trial met its primary endpoint, yielding an ORR of 40.8% with panitumumab 
vs 26.0% without panitumumab (odds ratio, 1.96; 95% CI, 1.14-3.36; P=.02). No new 
safety signals were observed.

cycles. The primary endpoint was the 
ORR according to RECIST 1.14 and 
evaluated by blinded central review.

The confirmed ORR was 22% 
(95% CI, 9%-40%), and the disease 
control rate was 47% (95% CI, 29%-
65%).3 There were no CRs. PRs were 
reported in 7 patients (22%), and 8 
patients (25%) had stable disease. The 
percent change from baseline in target 
lesion size is shown in Figure 5. The 
median duration of response was not 
reached (range, 2.1+ to 10.4+ months). 
The median PFS was 2.3 months (95% 
CI, 2.0-5.2), and the 6-month PFS 
rate was 31%. The median OS was 7.5 

months (95% CI, 3.9 months to not 
reached), and the 6-month OS rate 
was 62%. Treatment was discontinued 
by 75% of patients, including by 56% 
after disease progression.

Grade 3/4 treatment-related AEs 
were observed in 47% of patients.3 

Treatment-related AEs included hyper-
tension (44%) and decreased appetite 
(31%). The most common AEs of any 
grade that were considered related to 
treatment with lenvatinib were hyper-
tension (47%), hepatotoxicity (34%), 
and proteinuria (34%). The trial will 
expand enrollment in the CRC cohort 
to 100 patients.
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Figure 5.  Changes in target 
lesion size among patients 
with previously treated 
colorectal cancer in the 
phase 2 LEAP-005 trial, 
which evaluated lenvatinib 
plus pembrolizumab. 
All responders had a 
programmed death ligand 1 
Combined Positive Score of 
≥1. aPatients with treatment 
ongoing. NE, not evaluable; 
PD, progressive disease; 
PR, partial response; SD, 
stable disease. Adapted from 
Gomez-Roca C et al. ASCO 
abstract 3564. J Clin Oncol. 
2021;39(15 suppl).3
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Regorafenib Combined With PD-1 Inhibition as Salvage Treatment and 
in a Real-World Study of Patients with Metastatic Colorectal Cancer

A prospective, open-label, sin-
gle-arm study investigated the 
combination of regorafenib 

(80 mg daily) plus sintilimab (200 
mg every 3 weeks) in patients with 
non–MSI-H metastatic CRC.1 The 
primary endpoint was the ORR. The 
study enrolled 24 patients. Half had 
wild-type RAS. Most patients (83.3%) 
had received 2 prior lines of treatment, 
and 58.3% had liver metastases. 

The best response consisted of 
stable disease in 6 patients (25%) 
and progressive disease in 4 patients 
(16.7%).1 (Nine patients had not been 
evaluated at the time of the analysis.) 
Among the 15 evaluable patients, 
the ORR was 33.3% and the disease 
control rate was 73.3%. Among the 10 
evaluable patients with liver metasta-
ses, the ORR was 30% and the disease 
control rate was 80%. In 9 evaluable 
patients with wild-type KRAS, the ORR 
was 44.4% and the disease control rate 

was 66.7%. The median PFS was 4.2 
months, and the median OS was not 
reached. The 2-drug combination was 
generally well tolerated.

The combination of regorafenib 
plus nivolumab was evaluated in a ret-
rospective, real-world study of Chinese 
patients with MSS/pMMR metastatic 
CRC.2 The primary endpoint was 
OS. Among the 52 patients, 35 (67%) 
had liver metastases. Regorafenib plus 
a PD-1 inhibitor was administered 
to 48 patients (92%) as third-line or 
later treatment; 11 patients (21%) 
were receiving treatment at the time 
of the report. Reasons for cessation of 
treatment included progressive disease 
(45%), treatment-related AEs (14%), 
and death unrelated to treatment (6%). 

After a median follow-up of 4.9 
months, the median OS was 17.3 
months (95% CI, 10.2 months to not 
reached) and the median PFS was 3.1 
months (95% CI, 2.5-5.0 months).2 

Among patients with liver metastases 
at baseline, the median PFS was 2.7 
months. The median PFS was 6.3 
months in those without liver metasta-
ses at baseline (P<.05). The median OS 
was 17.3 months in patients with liver 
metastases at baseline vs not reached 
in those without, a difference that 
did not reach statistical significance 
(P=.6). Among 38 evaluable patients, 
2 patients (5%) had a PR and 17 
patients (45%) had stable disease. 
Among the 52 enrolled patients, grade 
3/4 treatment-emergent AEs occurred 
in 8 patients (15%).
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Preliminary Results of a Phase 1b Study of Fruquintinib Plus Sintilimab in 
Advanced Colorectal Cancer

Fruquintinib is an orally avail-
able inhibitor of the VEGF 
receptor.1 Sintilimab is a human 

immunoglobulin G4 monoclonal anti-
body that binds to the PD-1 receptor 
with high selectivity.2,3 A phase 1b 
trial investigated the combination of 
fruquintinib and sintilimab in patients 
with refractory metastatic CRC or 
other solid tumors.4 The study enrolled 
44 patients with metastatic CRC, all of 
whom required treatment after receiv-
ing at least 2 prior lines of therapy 
that contained a fluoropyrimidine, 
oxaliplatin, or irinotecan. The dose of 
fruquintinib was initiated at 3 mg/day 
on a schedule of 3 weeks on, 1 week 
off. The dose was then escalated to 
5 mg daily on a schedule of 2 weeks 
on, 1 week off. In the dose-expansion 
phase, fruquintinib was administered 
following the 5-mg intermittent regi-
men in 22 patients and at a continuous 

dose of 3 mg daily in 22 patients. Sin-
tilimab was initiated at 200 mg every 
4 weeks and then escalated to 200 mg 
every 3 weeks. The primary endpoints 
were safety, tolerability, and the recom-
mended phase 2 dose. 

The patients’ median age was 56 
years (range, 27-72).4 All of the patients 
had stage IV disease at screening. In 
the intention-to-treat population, the 
ORR was 22.7% (95% CI, 11.5%-
37.8%), and the disease control rate 
was 86.4% (95% CI, 72.6%-94.8%). 
Changes in tumor size are shown in 
Figure 6. After a median follow-up 
of 11.3 months (range, 9.8-11.7), the 
median PFS was 5.6 months (95% CI, 
4.3-7.5), and the median OS was 11.8 
months (95% CI, 8.2 months to not 
evaluable). In the cohort of 22 patients 
who received fruquintinib in the 5-mg 
intermittent regimen, the ORR was 
27.3% (95% CI, 10.7%-50.2%), and 

the median PFS was 6.9 months (95% 
CI, 5.4-8.3). The 5-mg intermittent 
dose was chosen as the recommended 
phase 2 dose for use in combination 
with sintilimab (200 mg every 3 weeks). 

All patients developed treatment-
emergent AEs, most commonly pro-
teinuria (52.3%), increased levels of 
aspartate aminotransferase (45.5%), 
and palmar-plantar erythrodysesthesia 
syndrome (45.5%). Serious AEs were 
observed in 52.3% of the patients.

References
1. Li J, Cai Y, Deng Y. Selection of oral therapeutics in 
China for the treatment of colorectal cancer. Curr Treat 
Options Oncol. 2021;22(7):55.
2. Liu X, Yi Y. Recent updates on sintilimab in solid 
tumor immunotherapy. Biomark Res. 2020;8(1):69.
3. Zhang L, Mai W, Jiang W, Geng Q. Sintilimab: a 
promising anti-tumor PD-1 antibody. Front Oncol. 
2020;10:594558.
4. Guo Y, Zhang W, Ying J, et al. Preliminary results 
of a phase 1b study of fruquintinib plus sintilimab in 
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The TRUSTY Study: A Randomized Phase 2/3 Study of Trifluridine/
Tipiracil Plus Bevacizumab Versus Irinotecan and Fluoropyrimidine Plus 
Bevacizumab as Second-Line Treatment in Patients With Metastatic 
Colorectal Cancer

The phase 2/3 TRUSTY study 
investigated whether trifluri-
dine/tipiracil (FTD/TPI) plus 

bevacizumab was noninferior to FOL-
FIRI plus bevacizumab or irinotecan, 
S-1, and bevacizumab (IRIS-B).1 The 
trial enrolled patients with histologi-
cally confirmed metastatic CRC who 
required treatment after first-line 
doublet chemotherapy that included 
a fluoropyrimidine and oxaliplatin, 
plus bevacizumab or an anti-EGFR 
antibody. The patients were stratified 
according to RAS status, location of 
the primary tumor, and prior exposure 
to bevacizumab or an anti-EGFR 
antibody. Those who were randomly 
assigned to the control arm received 
either FOLFIRI plus bevacizumab 
or IRIS-B according to physician 
preference. Those who were randomly 

assigned to the experimental arm 
received FTD/TPI (25 mg/m2 twice 
daily on days 1-5 and days 8-12 every 
4 weeks) plus bevacizumab. The pri-
mary endpoint was OS. 

The study enrolled 199 patients 
into the control arm and 198 into the 
FTD/TPI-plus-bevacizumab arm.3 In 
the control arm, patients were a median 
age of 68 years (range, 32-82), and 
40% had wild-type RAS. The primary 
tumor was on the right side in 25%, 
and 59% had 2 or more metastatic 
lesions. First-line biologic treatment 
included bevacizumab in 82% and 
an anti-EGFR antibody in 18%. In 
the FTD/TPI-plus-bevacizumab arm, 
patients were a median age of 67 years 
(range, 26-80), and 40% had wild-
type RAS. The primary tumor was on 
the right side in 24% of patients, and 

65% had 2 or more metastases. First-
line biologic treatment included beva-
cizumab in 81% and an anti-EGFR 
antibody in 19%.

After the first interim analysis 
for futility, the TRUSTY study was 
terminated.1 The median OS was 
18.1 months (95% CI, 16.0-23.2) in 
the control arm vs 14.8 months (95% 
CI, 12.6-19.1) in the FTD/TPI-plus-
bevacizumab arm (HR, 1.38; 95% CI, 
099-1.93; P=.5920 for noninferior-
ity; Figure 7). The median PFS was 
6.0 months (95% CI, 5.6-6.7) in the 
control arm vs 4.5 months (95% CI, 
3.8-5.8) in the experimental arm (HR, 
1.45; 95% CI, 1.14-1.84). The times to 
treatment failure were similar in the 2 
arms (HR, 1.12; 95% CI, 0.86-1.46). 
There were no CRs in either treatment 
arm. PRs were more frequent in the 
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control arm vs the experimental arm 
(7% vs 74%), and more patients in the 
control arm had stable disease (65% 
vs 57%). Subgroup analysis under-
scored the favorable OS outcome 
with IRIS-B or FOLFIRI plus beva-
cizumab compared with FTD/TPI 
plus bevacizumab. A post hoc analysis 
was conducted in the intention-to-use 
subgroups in the control arm. In this 
analysis, the median OS in the FTD/

TPI-plus-bevacizumab arm was similar 
to that in the FOLFIRI-plus-beva-
cizumab arm (16.4 vs 17.5 months; 
HR, 1.07; 95% CI, 0.71-1.62), but 
was inferior to that in the IRIS-B arm 
(13.2 months vs not reached; HR, 
2.14; 95% CI, 1.13-4.05).

No new safety concerns with 
FTD/TPI plus bevacizumab arose in 
the second-line setting. Drug-related 
AEs of grade 3 or higher were observed 

in 94.4% of the control arm vs 95.9% 
of the experimental arm. Serious AEs 
occurred in 23.4% vs 17.3%.
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Regorafenib in Patients With Relapsed Advanced or Metastatic 
Colorectal Cancer

The role of regorafenib in the 
treatment of advanced or 
metastatic CRC was evaluated 

in several studies presented at the 2021 
American Society of Clinical Oncol-
ogy annual meeting.1-3 A retrospective 
study investigated the efficacy and 
tolerability of hepatic arterial infusion 
chemotherapy combined with rego-
rafenib after 2 or more lines of therapy 
among patients with advanced CRC 
and metastases located predominantly 
in the liver.1 The median follow-up 
was 22.2 months for the 47 enrolled 
patients. The patients received a median 
of 4 sessions of hepatic arterial infu-
sion chemotherapy (range, 2-8). In 
49% of patients, the starting dose of 
regorafenib was 160 mg daily. The 
median OS was 22.2 months, and the 
median PFS was 10.8 months (95% 
CI, 9.0-13.7). Among 39 patients who 
were evaluated for response in the liver, 
the ORR was 51.3% and the disease 
control rate was 100%. Among 29 
patients who were evaluated for tumor 
response outside the liver, the ORR 
was 13.8% and the disease control 
rate was 48.3%. The toxicity profile of 
regorafenib was consistent with that in 
prior reports, and only 2 patients dis-
continued treatment with regorafenib 
because of an AE.

The phase 3 CORRECT and 

CONCUR trials investigated 5 dimen-
sions of health-related quality of life 
(HRQOL).2,4,5 Both trials randomly 
assigned patients with previously 
treated metastatic CRC to treatment 
with best supportive care plus either 
regorafenib or placebo. The retrospec-
tive study calculated the proportion of 
patients who reported “no problems” 
in the 5 dimensions captured by the 
EuroQol-5 Dimension Questionnaire: 
mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depres-
sion.2 Each dimension has 3 levels: no 
problems, some problems, and severe 
problems. The study evaluated data 
from 760 patients in the intention-to-
treat population in the CORRECT 
trial, of whom 505 were randomly 
assigned to regorafenib and 255 to pla-
cebo. At baseline, patients reported the 
highest percentage of “no problems” 
for self-care (87%) and the lowest for 
pain/discomfort (35%). Questionnaire 
completion rates decreased with each 
treatment cycle, as did the proportion 
of patients reporting “no problems” 
for each dimension. The declines were 
more rapid among patients in the 
placebo arm. After treatment cycle 
3, fewer patients in the placebo arm 
completed the questionnaire and fewer 
reported “no problems” in each dimen-
sion compared with the patients in the 

regorafenib arm. In summary, treat-
ment with regorafenib appeared bet-
ter than placebo in terms of enabling 
patients to maintain mobility, self-care, 
and usual activities, and the patients 
treated with regorafenib were more 
likely to be free of pain and anxiety. 
Findings were similar for patients in 
the CONCUR trial.5

Immune checkpoint inhibitors 
combined with regorafenib were inves-
tigated as third-line treatment in 23 
patients with advanced MSS CRC.3 
Regorafenib was administered at 80 mg 
daily on days 1 to 21 of 28-day cycles. 
The median time from diagnosis to 
initiation of third-line therapy was 31 
months. The ORR was 26%, includ-
ing 1 CR, and the disease control rate 
was 60%. Among the 6 patients with 
a response, 5 were male, and 5 had 
pulmonary metastases. At the time of 
the report, the response persisted in 
all 6 patients, who were continuing 
treatment. The median PFS was 4.8 
months (range, 0.69-19.3). The dura-
tion of response ranged from 6.4 to 
19.4 months. 
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At the 2021 American Society 
of Clinical Oncology (ASCO) 
annual meeting, several pre-

sentations in colorectal cancer pro-
vided insight into management. The 
studies evaluated treatments such as 
pembrolizumab, regorafenib, immu-
notherapies, trifluridine/tipiracil plus 
bevacizumab, and an antibody-drug 
conjugate targeting HER2. 

Pembrolizumab 
The phase 3 KEYNOTE-177 trial is 
one of the most transformational stud-
ies in metastatic colorectal cancer.1,2 
This study enrolled patients with 
microsatellite instability (MSI)-high 
disease, who account for approxi-
mately 3% to 4% of cases of meta-
static colorectal cancer. Studies have 
shown that the programmed death 1 
(PD-1) inhibitors pembrolizumab and 
nivolumab have a high response rate 
in patients with MSI-high gastroin-
testinal cancers, such as colon cancer, 
and in other types of cancers.3-5 In 
later lines of therapy, pembrolizumab 
has led to responses beyond the 5-year 
mark,6 which is the relative equivalent 
of a cure. The KEYNOTE-177 trial 
compared pembrolizumab with stan-
dard chemotherapy in the first-line 
setting, to assess the possibility of 

transforming this disease from essen-
tially incurable to curable.1,2 There were 
2 co–primary endpoints: progression-
free survival (PFS) and overall survival. 
An improvement in either endpoint 
would mean the study was positive. 
Patients received pembrolizumab for a 
maximum of 2 years.

The initial report showed that 
PFS nearly doubled with pembroli-
zumab vs standard chemotherapy.1 
The update at the 2021 ASCO meet-
ing provided data after a follow-up of 
nearly 5 years.2 Approximately 40% of 
patients still had not developed pro-
gressive disease. These patients can be 
considered cured, and they may never 
need treatment with chemotherapy. 
The median overall survival was not 
yet reached in the pembrolizumab arm 
vs 36.7 months in the standard-of-care 
arm, although this difference did not 
reach statistical significance.

Earlier analyses suggested that 
approximately 10% of patients pro-
gressed somewhat more rapidly during 
treatment with pembrolizumab vs 
chemotherapy.7 These patients were 
considered to be “hyperprogressors,” 
although this term has no true scien-
tific validity in this setting. What was 
found in the updated overall survival 
results is that the improvement in sur-

vival associated with pembrolizumab 
is maintained in patients with more 
rapid progressive disease. Even with 
disease progression, overall survival 
remains longer with pembrolizumab 
than with chemotherapy. Compared 
with chemotherapy, pembrolizumab 
improves PFS, overall survival, and, 
importantly, quality of life.1,2 The 
toxicity profile is better. These benefits 
make single-agent pembrolizumab the 
standard of care for patients with MSI-
high metastatic colorectal cancer in the 
first-line setting.

An unanswered question is 
whether the addition of a cytotoxic 
T-lymphocyte–associated antigen 4 
(CTLA-4) inhibitor to a PD-1 inhibi-
tor would improve outcome. Early, 
ongoing studies with nivolumab plus 
ipilimumab are showing promise, 
although they have not impacted 
clinical practice.8,9 This regimen is 
associated with a high risk for toxicity, 
as well as added costs that are not jus-
tifiable in my view, until the results of 
randomized clinical trials are available. 
A phase 3 trial is underway.10 

Immunotherapy Combinations
Immunotherapy is currently an option 
for approximately 4% of patients with 
colorectal cancer. In the past few years, 
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much research has focused on how to 
bring immunotherapy to the other 
96% of patients. Some of the first 
studies with immunotherapy aimed to 
make a “cold” tumor “hot.” However, 
these studies were not successful. A 
phase 1b study of cobimetinib and 
atezolizumab was promising, with a 
response rate of 20%.11 When tested 
in a phase 3 trial, however, this com-
bination was negative, with hints that 
it underperforms compared with rego-
rafenib.12

In other malignancies, the addi-
tion of vascular endothelial growth 
factor (VEGF) inhibitors to immu-
notherapy appears favorable.13,14 In 
colorectal cancer, some studies have 
hinted that the addition of VEGF 
inhibitors or tyrosine kinase inhibi-
tors (TKIs) to immunotherapy may 
induce some additional responses.15,16 
Several studies presented at the ASCO 
meeting evaluated this strategy in 
colorectal cancer settings that were 
similar, although not identical. The 
combinations included regorafenib 
and nivolumab; atezolizumab, bevaci-
zumab, and an agent called Imprime; 
lenvatinib and pembrolizumab; and 
fruquintinib and sintilimab. 

A phase 2 trial evaluated rego-
rafenib plus nivolumab in patients 
who had mismatch repair–proficient/
microsatellite stable colorectal cancer.17 
A retrospective study of this combina-
tion has also been published.18 Among 
the entire patient population, the 
overall response rate was 7%. Interest-
ingly, the response rate increased to 
22% among the 23 patients without 
liver metastases, which reflects find-
ings in the retrospective analysis.18 

The median PFS was 3.5 months in 
patients without liver metastases vs 1.8 
months in those with liver metastases. 
As a comparison, the median PFS for 
dose-escalated regorafenib was 9.8 
months in the ReDOS trial.19 There-
fore, the median PFS for regorafenib 
plus nivolumab was unimpressive. An 
interesting finding in the retrospective 
analysis is that activity was seen among 

patients without liver metastases. The 
biologic reasons for this outcome 
are unknown. Immunologically, the 
environment outside of the liver may 
be more conducive to a response. The 
premise behind moving immuno-
therapy to use in patients with micro-
satellite stable disease is to reproduce 
the activity seen in MSI-high disease. 
Unfortunately, the outcomes remain 
overwhelmingly inferior. Among MSI-
high patients, this strategy leads to 
meaningful outcomes.1 The responses 
are durable and prolonged. There are 
potential cures in patients with stage 
IV cancer.

The phase 1b/2 MORPHEUS 
study evaluated atezolizumab, beva-
cizumab, and Imprime, which acts 
as a pathogen-associated molecular 
platform that typically becomes bound 
to anti–b glucan antibodies.20 This 
process is supposed to further acti-
vate the immune system. This trial 
had a control arm, in which patients 
received regorafenib. In the MOR-
PHEUS trial, the response rate was 
0% for both arms. Stable disease was 
reported in 33.3% of patients treated 
with atezolizumab, Imprime, and 
bevacizumab vs 61.5% of patients 
treated with regorafenib. The median 
overall survival was 5.7 months vs 10.2 
months, respectively. The median PFS 
was 1.5 months vs 2.8 months. VEGF 
inhibition by itself may not be suffi-
cient for treatment, and a multikinase 
inhibitor, such as regorafenib, may be 
needed. Overall, however, this remains 
challenging. Of note, in the phase 2 
BACCI study, which was presented at 
the 2019 European Society for Medi-
cal Oncology meeting, the addition 
of atezolizumab to bevacizumab plus 
capecitabine improved outcome.21 
In the MORPHEUS trial, the disap-
pointing and adverse outcome in the 
experimental arm may be attributable 
to the addition of Imprime, rather 
than the combination of bevacizumab 
and atezolizumab.

The phase 2 LEAP-005 trial, 
which evaluated pembrolizumab and 

lenvatinib, was a multicohort study 
that included patients with colorectal 
cancer.22 These patients had mic-
rosatellite stable disease, and they 
had received 2 prior lines of therapy. 
The combination of pembrolizumab 
and lenvatinib has shown activity in 
hepatocellular carcinoma, endometrial 
cancer, and other malignancies.23-25 
Among patients with colorectal cancer, 
the response rate was 22%. The median 
PFS was 2.3 months, and the median 
overall survival was 7.5 months. Again, 
these rates are no better than those 
previously reported with regorafenib.19 
Similar to the phase 1b REGONIVO 
trial of regorafenib plus nivolumab, 
there were some significant toxicities 
that can be meaningful to patients.16 
Treatment-related adverse events led 
9% of patients to discontinue therapy.

Fruquintinib is a TKI and sintil-
imab binds to PD-1. A phase 1b study 
from China evaluated the combina-
tion of these 2 agents among patients 
with advanced colorectal cancer.26 
The overall response rate was 22.7%, 
the median PFS was 5.6 months, and 
the median overall survival was 11.8 
months. These results fit into similar 
patterns. The response rate, median 
PFS, and median overall survival were 
somewhat higher than those typically 
seen in studies enrolling Western 
patients. Approximately 60% of the 
patients in this study had received 
prior VEGF therapy. The rate of prior 
treatment with epidermal growth fac-
tor receptor (EGFR) inhibitors was 
not reported.

Data from the CONCUR trial of 
regorafenib showed that TKIs improve 
outcome.27 Outcome associated with 
regorafenib was better in the CON-
CUR trial vs the CORRECT trial, 
primarily because the CONCUR trial 
was conducted in Asia and enrolled 
patients with less preexposure to 
VEGF therapy and EGFR inhibi-
tors.27,28 It is difficult to apply results 
from Asian studies to Western popula-
tions. Response rates with regorafenib 
plus nivolumab were much higher 
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patients with HER2 amplifications are 
RAS wild-type and BRAF wild-type.

Previous phase 2 studies, such as 
HERACLES and MyPathway, reported 
response rates of approximately 30% 
when targeting HER2 in colorectal 
cancer.32,33 The highest response rate, 
52%, was reported in the phase 2 
MOUNTAINEER trial of tucatinib 
and trastuzumab.34 The median PFS 
was 8.1 months, also the highest 
among these trials. Preclinical data 
suggested that targeting HER2 with 
trastuzumab monotherapy did not 
improve outcome in patient-derived 
xenograft models.35 The best responses 
were observed with combinations of 
lapatinib plus trastuzumab, rather 
than either agent alone. Dual targeting 
appears to be needed.

Antibody-drug conjugates are a 
relatively recent addition to the treat-
ment armamentarium for cancer. 
These agents consist of a cytotoxic 
drug linked to an antibody. T-DM1 
was the first antibody-drug conjugate 
to target HER2. This agent appeared 
active in breast cancer.36 However, 
it was not active in gastric cancer or 
colon cancer.37,38 At the ASCO meet-
ing, Dr Takayuki Yoshino presented 
results from a phase 2 trial evaluating 
the antibody-drug conjugate trastu-
zumab deruxtecan in patients with 
HER2-expressing metastatic colorec-
tal cancer.39 The enrollment criteria 
permitted prior treatment with other 
HER2-targeted therapies, which is 
important to keep in mind when con-
sidering the placement of trastuzumab 
deruxtecan. Trastuzumab deruxtecan is 
active across several malignancies, and 
it is already approved for the treatment 
of breast cancer and gastric cancer.40,41

The response rate was approxi-
mately 45%, which is similar to that 
seen in breast cancer, gastric cancer, 
and other malignancies.39,40 Some of 
the responses were durable. The only 
concern with trastuzumab deruxtecan 
is the high level of toxicity. In this trial, 
10% of patients developed interstitial 
lung disease, which was fatal for 3 

study aimed to determine whether 
trifluridine/tipiracil and bevacizumab 
could be moved to the second-line set-
ting to replace fluorouracil, leucovorin, 
and irinotecan (FOLFIRI) plus bevaci-
zumab. Unfortunately, the study failed 
to meet its primary endpoint of non-
inferiority for overall survival. In fact, 
trifluridine/tipiracil plus bevacizumab 
appeared to be inferior in all outcomes. 
Toxicities were not reduced with the 
use of trifluridine/tipiracil plus beva-
cizumab, with the exception of some 
gastrointestinal events.

The negative results of this trial 
were disappointing. The goal is to 
simplify the treatment regimens. In 
this instance, however, it seems that 
patients will still benefit from the 
combination of FOLFIRI and beva-
cizumab. Trifluridine/tipiracil remains 
an agent that is limited to the refrac-
tory setting. The question is whether 
bevacizumab should be added to tri-
fluridine/tipiracil in patients who were 
refractory or resistant to previous treat-
ment with bevacizumab. Early studies 
had suggested that trifluridine/tipiracil 
plus bevacizumab might improve out-
come in these patients.30,31 An ongoing 
phase 3 trial should help resolve this 
question.

HER2-Targeted Therapy
Colorectal cancer can be categorized 
into multiple genomic subgroups. 
Examples include patients with the 
KRAS or BRAF mutation. HER2 has 
mostly been considered a target in 
breast cancer and gastric cancer. How-
ever, HER2 amplifications appear to 
be a major driver in colorectal cancer. 
The HER2 amplification is present in 
2% to 4% of patients with metastatic 
colorectal cancer. It is most relevant 
for targeting in patients without RAS/
BRAF mutations, meaning in those 
who are RAS/BRAF wild-type. The 
MAPK pathway is complex, with a 
variety of interactions. RAS-mutated 
tumors that harbor HER2 amplifica-
tions do not appear to respond to 
HER2-targeted therapies. Most of the 

in the first Japanese study compared 
with recent reports in Western patient 
populations.16,17 There may be some 
differences between Asian and Western 
patients in terms of their response to 
these treatments, and that will need to 
be accounted for in future studies.

In conclusion, there appear to be 
hints of response to the combination 
of a TKI, such as regorafenib, lenva-
tinib, and fruquintinib, added to a 
PD-1 or programmed death ligand 1 
(PD-L1) inhibitor. A few patients may 
develop responses, but it is not known 
how to select for these patients. Toxic-
ity is significantly worsened and has to 
be accounted for. The Chinese study of 
fruquintinib appeared to show some-
what better outcomes than the other 
recent studies.26 However, it is known 
that combinations of these agents in 
Asian studies historically outperform 
trials conducted in Western popula-
tions. Patients enrolled in Asian stud-
ies also tend to be less pretreated with 
other biologics, which may lead to a 
more favorable outcome. 

The finding that patients without 
liver metastases had a better response 
to nivolumab and regorafenib parallels 
data from a retrospective study.18 There 
is no clear biologic or immunologic 
basis for this improvement. Overall, 
the other outcome parameters do not 
warrant further development of these 
regimens. Major drawbacks include 
lack of meaningful benefit, significant 
toxicities, and elevated cost. At this 
time, I am doubtful that “cold” tumors 
can be made “hot” in microsatellite 
stable colorectal cancer. This strategy 
may be an option for “warm” tumors, 
if it is possible to identify them. Fur-
ther research is needed to identify 
these patients, as well as patients who 
may respond to the combination.

Trifluridine/Tipiracil and 
Bevacizumab
The randomized phase 2/3 TRUSTY 
trial compared trifluridine/tipiracil 
plus bevacizumab vs irinotecan, fluo-
ropyrimidine, and bevacizumab.29 The 
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suitable patients into the PULSE trial, 
which will provide randomized data 
regarding the use of EGFR rechallenge 
vs the standard of care.
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