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ABSTRACT
Background In this study, we assessed the activity of
durvalumab, an antibody to programmed death ligand-1, in
two cohorts of women with advanced endometrial cancers
(AEC)—mismatch repair proficient (pMMR) and mismatch
repair deficient (dMMR).
Methods A multicenter phase two study was performed
in women with AEC with pMMR tumor progressing after
one to three lines of chemotherapy and women with
AEC with dMMR tumor progressing after zero to three
lines of chemotherapy. Mismatch repair status was
based on immunohistochemistry expression. All women
received durvalumab 1500 mg given every 4 weeks until
progression or unacceptable toxicity. The primary endpoint
was objective tumor response by RECIST V.1.1 modified for
immune-based therapeutics.
Results Seventy-one women were recruited: 35 dMMR
and 36 pMMR. Median follow-up was 19 vs 21 months
in dMMR versus pMMR, respectively. Median age was
67 years. Histology in dMMR versus pMMR included
endometrioid (94% vs 57%) and serous (0% vs 31%)
and was high grade in 26% vs 74%. The objective tumor
response rate (OTRR) in the dMMR cohort was 47%
(17/36, 95% CI 32 to 63), including 6 complete responses
and 11 partial responses (PRs)) vs 3% in the pMMR
cohort (1/35, 95% CI 1 to 15, PR). In the dMMR cohort,
durvalumab was the first-line therapy in 58% (OTRR
57%) and the second-line therapy in 39% (OTRR 38%).
Median progression-free survival was 8.3 months in the
dMMR cohort vs 1.8 months in the pMMR cohort. The
12-month overall survival (OS) rate was 71% in dMMR
vs 51% in pMMR, with median OS not reached for dMMR
vs 12 months for pMMR. Immune-related adverse events
occurred in 14 women, mostly grades 1–2.
Conclusion Durvalumab monotherapy showed promising
activity and acceptable safety in AEC with dMMR
regardless of prior lines of chemotherapy, but activity was
limited in AEC with pMMR.

Trial registration numbers ANZGOG1601,
ACTRN12617000106336, and NCT03015129.

BACKGROUND
The incidence of endometrial cancer (EC)
has increased over recent decades, likely
reflecting rising obesity rates worldwide.
Historically, the descriptive terms type I and
type II EC were used to distinguish cancers
with endometrioid histology (type I) with a
good prognosis, versus histological subtypes
with a poorer prognosis, such as serous papillary and clear cell (type II).1 2 More recently,
The Cancer Genome Atlas, using a combination of genomic, proteomic and epigenomic
evaluations of primary EC, has suggested four
distinct molecular subtypes: polymerase-ε
(POLE)-
hypermutated, microsatellite instability (MSI), copy number-low/p53 wild type,
and copy number-high/p53-mutated, which
reflect tumor biology and prognosis more
accurately than histological subtype and
grade.3 Mismatch repair deficiency (dMMR)
in the DNA repair pathway is present in
15%–30% of all ECs and perhaps a higher
proportion of advanced or recurrent EC.4
Cancers with dMMR typically have a microsatellite instability-high (MSI-H) phenotype,
due to high mutational frequency. While
the majority of dMMR tumors are related to
acquired MLH1 hypermethylation, 13%–25%
have been reported to relate to inherited
germline mutations, with the remainder
likely due to somatic mutations of one of the
four mismatch repair genes (MLH1, MSH2,
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performance status of 0–2, progressing after one to three
lines of prior chemotherapy if pMMR or zero to three
lines of prior chemotherapy if dMMR. The main exclusion criteria were carcinosarcoma histology, brain metastasis, history of another malignancy within the last 3 years
and any contraindication to, or past treatment with, an
immune checkpoint inhibitor.
Tumor assessment
All women provided written informed consent. Women
were enrolled based on MMR status assessed at their
recruiting site, using either tissue from a repeat biopsy
prior to enrollment or archival tissue if a repeat biopsy
was deemed unsafe for the patient. Assessment for MMR
protein expression was completed according to local site
protocols and varied between sites. The results reported
here are based on a central review of MMR status using
a single representative slide from tumor blocks used in
cohort allocation.
Treatment and assessments
All women received durvalumab 1500 mg, given intravenously every 4 weeks until progression of disease, prohibitive toxicity, or withdrawal from the study. Radiological
assessments for tumor response were performed every
8 weeks to week 24, then every 12 weeks until progression. Adverse events (AEs) were recorded according to
Common Terminology Criteria for Adverse Events V.4.0
until 90 days after the last dose of durvalumab. Health-
related quality of life (HRQL) was assessed with the
European Organisation for Research and Treatment
of Cancer- Quality of Life Questionnaire- C30 (EORTC
QLQ-
C30) at baseline, and then every 4 weeks until
progression.

Study endpoints
The primary endpoint was objective tumor response
(OTR) according to RECIST V.1.1 modified for immune-
based therapeutics (iRECIST).25 Secondary endpoints
included OTR according to standard RECIST 1.1, disease
control at weeks 16 and 24, progression-free survival (PFS),
overall survival (OS), duration of response and disease
control, AEs and HRQL. Tertiary correlative studies to
assess biomarkers (including PD-L1 expression) for associations with clinical outcomes, including OTR, duration
PATIENTS AND METHODS
This phase II, multicenter, non-
randomized, non- of response and disease control, are ongoing and will be
reported elsewhere.
comparative study assessed the activity of durvalumab
monotherapy in two cohorts of women with AEC. The
Statistical analysis
two cohorts, based on immunohistochemical (IHC)
Using a Simon’s two-stage minimax design, 70 women in
expression of the four mismatch mutation repair (MMR)
two separate cohorts of 35 with dMMR tumors and 35 with
proteins (MLH1, MSH2, MSH6 and PMS2) were classipMMR tumors, we allowed an OTR in each cohort of 5%
fied as either pMMR (expression of all four proteins)
or lower to be ruled out if the true rate is 20%, with type
or dMMR (loss of at least one of the four proteins) (see
1 and type 2 error rates of 10%, and an allowance of 10%
Tumor Assessment). The key eligibility criteria were
for ineligibility and missing data. Accrual to a cohort was
confirmed advanced or recurrent adenocarcinoma
to be closed if no OTR were observed in the first 18 evaluof the endometrium with target lesions according to
able women. Durvalumab would be considered worthy of
RECIST V.1.1,24 not amenable to curative surgical resecfurther research if four or more OTRs were observed in
tion, age≥18 years, Eastern Cooperative Oncology Group
2
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MSH6 or PMS2) or EPCAM (causing a downstream
silencing of MSH2).5–10 These tumors also have a higher
predicted neoantigen load, which generate strong CD3+
and CD8+ T-cell responses together predictive of immunotherapy sensitivity.11 There is increasing evidence that
dMMR tumors are associated with chemotherapy resistance.12 13 Compared with mismatch repair-
proficient
(pMMR) tumor, dMMR endometrial tumors may have a
worse prognosis in the advanced setting.4
The interplay between tumor cells and the immune
system, with evasion of normal immunological recognition and control, appears to be a keystone of tumorigenesis and metastasis. Interaction between ECs and the
tumor microenvironment results in immune response
modulation. Programmed death ligand-1 (PD-L1) is part
of the B7-CD28 family and is a ligand for the programmed
death receptor 1 (PD-1). Expression of PD-1 and PD-L1
vary among EC histological subtypes, molecular subclass
and disease stage.14 15 PD-1 activation and interaction with
PD-L1/L2 inhibit and inactivate tumor infiltrating CD4
and CD8 T cells within the tumor microenvironment,
protecting tumors from immune-regulatory control and
destruction.16
Treatment options are limited for women with
advanced or recurrent EC, and outcomes are generally
poor. Beyond progression after combined platinum and
taxane-based therapy, observed response rates to single-
agent cytotoxics are approximately 20% or lower, with
significant treatment-
related toxicities.17–20 Pembrolizumab (a PD-1 monoclonal antibody) was granted accelerated approval as the first tissue/site-agnostic approval
in patients with MSI-H or dMMR cancers based on findings from five single-arm studies that reported durable
responses.21–23 In pMMR or microsatelite stable cancers,
PD-1 expression was associated with a modest response
rate to PD-1 inhibition.23
Durvalumab (MEDI-4736) is a human IgG1 kappa
monoclonal antibody directed against PD-
L1. The
PHAEDRA study (PHAse 2 trial of DuRvalumab in
Advanced Endometrial Cancer) aimed to determine the
activity of durvalumab in women with advanced endometrial cancer (AEC) that was either dMMR or pMMR.
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RESULTS
Subjects
A total of 74 women were enrolled from 10 Australian
centers between February 2017 and September 2018: 36
in the dMMR cohort (including 1 who was reassigned
from pMMR to dMMR after central pathology review)
and 35 in the pMMR cohort, where 71 were eligible and
included for analysis (figure 1). Baseline characteristics
are outlined in table 1. The median ages were 66 years
(range 36–76) and 68 years (range 37–81) in the dMMR
and pMMR cohorts, respectively. The main histological
subtype for dMMR was endometrioid in 34/36 (94%),
whereas for pMMR, the histology was endometrioid
in 20/35 (58%) and serous in 11/35 (31%). One
subject in the pMMR group was subsequently found to
have carcinosarcoma and therefore was ineligible but
was included in all analyses. The majority of dMMR
tumors were associated with loss of MLH1 and PMS2
based chemotherapy was
(78%). Previous platinum-

Figure 1 Enrollment and outcomes. MMR, mismatch
mutation repair.
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Table 1 Baseline characteristics
Characteristic

dMMR
(n=36)

pMMR
(n=35)

Median age (years) (range)

66 (36–76)

68 (37–81)

 0

18 (50)

17 (49)

 1

15 (42)

18 (51)

 2

3 (8)

0

 1

9 (26)

6 (17)

 2

17 (49)

 3

9 (26)

26 (74)

34 (94)

20 (57)

ECOG, n (%)

Grade at diagnosis, n (%)*
3 (9)

Pathology, n (%)
 Endometrioid
 Serous

0

11 (31)

 Clear cell

1 (3)

1 (3)

 Others

0

3 (9)

Hormone status, n (%)
 ER positive†

26/28 (93)

19/29 (66)

 PR positive†

21/25 (84)

14/24 (58)

Prior surgery, n (%)

32 (89)

31 (89)

Prior radiotherapy, n (%)

27 (75)

20 (57)

Lines of prior systemic treatment for advanced disease, n (%)‡
 0

21 (60)

3 (8)

 1

14 (39)

22 (63)

1 (3)

10 (27)

19 (53)

33 (94)

 ≥2
Prior chemotherapy, n (%)
 Platinum doublet
 Platinum monotherapy

3 (9)

5 (14)

 Taxane monotherapy

0

3 (8)

 Doxorubicin/liposomal doxorubicin

1 (3)

4 (11)

 Other chemotherapy

1 (3)

2 (6)

Previous hormonal therapy, n (%)

2 (6)

5 (14)

Previous bevacizumab, n (%)

0

2 (6)

*One missing value.
†Denominators given due to missing values.
‡Excluding hormone, bevacizumab, adjuvant and neoadjuvant
chemotherapy received ≥12 months prior to registration.
dMMR, mismatch repair deficient; ECOG, Eastern Cooperative
Oncology Group; ER, Estrogen Receptor ; pMMR, mismatch
repair proficient; PR, Progesterone receptor.

reported in 56% of the dMMR cohort, while most of
the pMMR cohort (97%) had prior platinum-
based
doublet or single-agent systemic therapy. Four women
enrolled in the pMMR cohort were later found to have
protocol violation (three had no prior chemotherapy
for advanced disease prior to receiving durvalumab and
one had carcinosarcoma) but were included in all analyses as they were deemed eligible at the time of enrollment and underwent treatment.
3

J Immunother Cancer: first published as 10.1136/jitc-2020-002255 on 8 June 2021. Downloaded from http://jitc.bmj.com/ on September 22, 2021 by guest. Protected by copyright.

the first 32 evaluable women in a cohort (observed objective tumor response rate (OTRR) 12.5% or more).
Analyses for outcomes were by intention to treat
including all women registered in each cohort. OTRR
is defined as the proportion of women with an OTR
(complete response (CR) or partial response (PR))
divided by the total number of women in that cohort.
A response must be confirmed with consecutive scans
at least 4 weeks apart (typically 8 weeks apart as per the
schedule of assessments). Disease control included CR,
PR or stable disease (SD) at 16 and 24 weeks. PFS was
measured from registration until the date of the first
documented progression or death from any cause and
was summarized using the Kaplan-Meier method. Women
were censored at the date they were last known to be
progression-free. OS was from registration until death
or the last date known to be alive. An improvement in
a domain of HRQL assessed with the EORTC QLQ-C30
was defined as an improvement of ≥10 points from baseline, on a scale from 0 to 100, maintained for at least two
subsequent visits.
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dMMR (n=36)

pMMR (n=35)

Best OTRR
17
47% (95% CI 32% to 63%)
OTRR by lines of prior chemotherapy, n (%)

1

 0

12 (57)

0 (0)

 1

5 (38)

1 (5)

 2/ >

0 (0)

0 (0)

3% (95% CI 1% to 15%)

Best overall response, n (%)
 iCR

6 (17)

0 (0)

 iPR

11 (31)

1 (3)

 iSD

6 (17)

10 (29)

 iCPD

13 (36)

23 (66)

 DCR at 16 weeks
 DCR at 24 weeks

21 (58)
18 (50)

8 (23)
7 (20)

DCR, disease control rate; dMMR, mismatch repair deficient; iCPD, confirmed progressive disease by iRECIST; iCR, complete response by
iRECIST; iPR, partial response by iRECIST; iRECIST, RECIST V.1.1 modified for immune-based therapeutics; iSD, stable disease by iRECIST;
OTRR, objective tumor response rate; pMMR, mismatch repair proficient.

Efficacy analysis
As of the data cut-
off on August 10, 2019, 15 of
71 women (14 dMMR and 1 pMMR) were still on
durvalumab. Seventy women were evaluable for
response (35 in each cohort). The remaining woman
died of rapid tumor progression before starting treatment with durvalumab. The median follow-up times
were 19 months for the dMMR cohort and 21 months
for the pMMR cohort.
Tumor response data are summarized in table 2. In the
dMMR cohort, the OTRR (iRECIST) was 47% (95% CI
32% to 63%; 17/36, including 6 CR and 11 PR; figure 2).
In the pMMR cohort, the OTRR was 3% (95% CI 1% to
15%, 1/35 with PR). In the dMMR cohort, OTRR was
57% in those not previously treated with chemotherapy
vs 38% in those previously treated with chemotherapy.
Disease control rates (according to iRECIST) at 16 and at
24 weeks, respectively, were 58% and 50% in the dMMR
cohort vs 23% and 20% in the pMMR cohort. The results
were similar with assessments using RECIST (online
supplemental table S1).
The 6-month PFS rate based on iRECIST was 53% (95%
CI 36% to 67%) in the dMMR cohort and 14% (95% CI
5% to 28%) in the pMMR cohort (figure 3). Median PFS
based on iRECIST was 8.3 months (95% CI 2.4 to NR) in
the dMMR cohort and 1.8 months (95% CI 1.8 to 2.0) in
the pMMR cohort. At the data cut-off, only 2 of the 18
responders in the dMMR cohort had progressed. Duration of response in the other 16 women ranged from 8 to
20 months.
The 12-month OS rates were 71% in the dMMR cohort
and 51% in the pMMR cohort (figure 3), with median OS
not reached for dMMR vs 12.1 months for pMMR. Results
of PFS based on RECIST V.1.1 are presented in online
supplemental figure S1.

Safety
Sixty-
nine women received at least one dose of
durvalumab. Overall, 93% women experienced at least

Figure 2 Objective tumor responses in dMMR and pMMR
advanced endometrial cancer cohorts. Waterfall plots for the
maximum decrease in the sum of the target lesions are given
in (A) for dMMR (n=32, 2 died prior to reassessment and 1
was not evaluable for target lesions) and (B) for pMMR (n=33,
3 died prior to reassessment), colored by lines of previous
chemotherapy, with histology marked. Spider plots for the
change in the sum of the target lesions over time are shown
for dMMR (n=32) (C) and for pMMR (n=33) (D), colored by
lines of previous chemotherapy. dMMR, mismatch repair
deficient; pMMR, mismatch repair proficient.
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Table 2 Objective tumor response by iRECIST
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Quality of life
Completion rates for HRQL questionnaires were high,
with 92% of expected assessments completed at baseline and at 3 months (online supplemental table S3).
An improvement of 10 points or greater from baseline
maintained for two or more visits was observed for global
health and quality of life domain in 9/36 (25%) in the
dMMR cohort and 3/35 (9%) in the pMMR cohort
(online supplemental table S4). Similar improvements
in pain were observed in 12/36 (33%) in the dMMR
cohort and 3/35 (10%) in the pMMR cohort. The quality
of life status at 3 and 6 months by MMR status is shown
in online supplemental table S5. The mean scores over
time for pain, fatigue, nausea and vomiting, dsypnea and
diarrhea are reported in online supplemental figures S2–
S6. Scores for fatigue and dyspnea appeared better in the
dMMR cohort compared with the pMMR cohort.

Figure 3 Graphs of (A) PFS (B) OS in dMMR and pMMR
cohorts. dMMR, mismatch repair deficient; iRECIST, RECIST
V.1.1 modified for immune-based therapeutics; pMMR,
mismatch repair proficient. OS, overall survival; PFS,
progression-free survival.

one AE (all grades). There were 19 immune-
related
adverse events (irAEs) reported in 14 women (20%), 7
in each cohort (table 3). These were mainly of grades 1
and 2 (n=18), including hypothyroidism (n=7), hyperthyroidism (n=8), pneumonitis (n=2) and hypoadrenalism
(n=1). Only one woman experienced a grade 3 irAE

DISCUSSION
The PHAEDRA trial showed that treatment with the
single-agent anti-PD-L1 antibody, durvalumab, was active
in women with dMMR AEC, who were either chemotherapy naïve or had at least one previous line of chemotherapy, with an OTRR of 47%. Responses were often
durable and six CRs were seen. There was minimal activity
in the pMMR cohort, with an OTRR of 3%. Durvalumab
was well tolerated, with most irAEs being of grade 1 or 2,
with only one woman discontinuing treatment due to a
treatment-related irAE.
These results are consistent with trials of other single-
agent immune checkpoint inhibitors (mainly PD-1

Table 3 Immune-related adverse events by MMR cohort
dMMR
Any grade
Eligible patients who received at least
one dose of study treatment
Patients who experienced at least one
immune-related event, n (%)

35
7 (20)

Immune-related events, n (%)
 Hyperthyroidism

pMMR
Grade 3 or higher

Any grade

Grade 3 or higher

34
 

7 (21)

1 (3)

 
5 (14)

 

2 (6)

 Hypothyroidism

3 (9)

 

3 (9)

 Pneumonitis

1 (3)

 

1 (3)

 Adrenal insufficiency
 Viral hepatitis

1 (3)
0

 
 

0
1 (3)

1 (3)

dMMR, mismatch repair deficient; MMR, mismatch mutation repair; pMMR, mismatch repair proficient.
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(hepatitis). All other reported AEs were judged unrelated
to durvalumab by investigators (online supplemental
table S2). Three women ceased treatment in relation to
an AE, one of which was an associated irAE, the other two
relating to the development of a second primary tumor
and a brain abscess.

Open access
may have also affected the likelihood of response in the
pMMR cohort, where all subjects had progressed after
treatment with chemotherapy. Many factors associated
with more advanced disease, including reduced performance status, reduced host immune responsiveness
altered tumor microenvironment, and exposure to prior
therapies, might reduce the effects of PD-L1 inhibition.
Chemotherapy might induce immune vulnerability by
causing apoptosis and increasing tumor antigen presentation, particularly when soon before treatment with inhibitors of PD-1/PD-L1. However, over an extended period,
treatment with chemotherapy and subsequent resistance
to cytotoxics might be associated with reduced beneficial
effects of single-agent PD-L1 inhibition.35
Immunotherapy appears to be a promising option for
dMMR AEC but not pMMR AEC. An exception may be
pMMR AEC with a POLE-
hypermutated phenotype,
which may be very sensitive to immune checkpoint inhibition.36 Inducing an immune response to checkpoint
inhibitors by combining them with other treatments may
be a more rational approach for pMMR tumors. A trial
of combining the multikinase inhibitor lenvatinib plus
pembrolizumab reported an OTRR of 40% (95% CI
26.5% to 54.0%) at week 24.37 Most subjects had pMMR
tumors, and responses were seen in those with and without
tumor expression of PD-1. There are no additional data
available in terms of patient characteristics that differentiate the modest responses seen in pMMR tumors in
the PHAEDRA and other PD-1/PD-L1 inhibitor studies
compared with the combined lenvatinib–pembrolizumab
combination.37 Toxicity was significant with grade 3 or 4
treatment-related AEs seen in 67% of subjects. In preclinical models, the combination was associated with alterations in the tumor-
associated immune infiltrates that
were associated with improved antitumor activity of PD-1
inhibition.38 Additional strategies that may prime endometrial tumors for immune susceptibility might include
treatment with cytotoxic drugs, radiotherapy, other
antiangiogenic drugs, PARP inhibitors, and/or AKT
inhibitors.35
We observed an OTRR in dMMR tumors similar to that
reported with first-line chemotherapy using carboplatin
and paclitaxel, the current standard of care, and demonstrated the importance of assessing MMR status when
considering treatment options for AEC. Ongoing clinical trials that are exploring the addition of PD-1/PD-L1
inhibitors to standard chemotherapy will help clarify the
potential for chemotherapy benefits of adding immunotherapy in both pMMR and dMMR AECs. These studies
are based on chemotherapy as the standard control treatment, testing the addition of PD-1 or PD-L1 inhibition as
the investigational arm. Whether or not PD-L1 inhibition
alone might be as effective as, and less toxic than, chemotherapy in dMMR AEC will not be answered by these
trials. Further research is needed to determine how to
increase response rates in this immune-susceptible tumor
type, given that responses to single-
agent PD-1/PD-
L1
inhibitors are not seen in all dMMR ECs. Combining
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inhibitors) in AEC.21 23 26–30 Avelumab, assessed in a
similar two-cohort study of dMMR and pMMR AECs, was
reported to have OTRRs of 27% and 6%, respectively,
with the pMMR cohort closed early for futility.27 Pembrolizumab has been reported in two phase II studies. Le et al
reported an OTRR of 53% (46/86) in women with dMMR
tumors, including 18 (21%) with CR.26 KEYNOTE-158
reported an OTRR of 57%, including eight (18%) CRs.28
A study of another a PD-1 inhibitor, dostarlimab (TSR042), in AEC reported an OTRR of 49% in MSI-H and
20% in Microsatelite Stable (MSS).29 30
It is important to note that these earlier studies21 23
selected MSI subjects according to sequencing, whereas
eligibility for the later studies were based on either IHC
assessment for MMR expression or sequencing to assess
microsatellite stability.27 The dichotomy of OTR according
to MMR/MSI status emphasizes the importance of such
assessments. Microsatellite testing generally requires both
normal and tumor tissues and access to a sequencing
platform, and is more time-
consuming. In contrast,
IHC assessment for MMR is more widely available and
less expensive. Pathology review revised the site-defined
MMR status in only one subject with confirmed loss of
MLH1 and PMS2, indicating a high level of appropriate
interpretation of MMR expression. National Comprehensive Cancer Network (NCCN) guidelines recommend
universal IHC assessment for MMR in all women with
AEC.31 Up to 7% cases were found to have discordance
between the metastatic tumor and the matched primary
cancer.32 Potential discordance and treatment implications support repeat testing when feasible.
Tumors that demonstrate dMMR often have an
increased mutational load and are largely, but not always,
associated with MSI.33 As has been reported for other
dMMR/MSI-
H tumor types, ECs demonstrating either
dMMR or MSI-
H tumors are associated with higher
response rates to inhibition of PD-1 or PD-L1. One of the
hallmarks of dMMR/MSI-H tumors is lymphocytic infiltration, with more recent studies demonstrating enriched
expression of PD-1, PD-
L1, CTLA-4, LAG-3 and IDO,
suggestive of highly ‘primed’ tumors. Blockade of PD-1/
PD-L1 in these highly primed tumors may increase the
cytotoxic immune response by inducing Th-1-mediated
cancer cell destruction.27 34 Le et al hypothesized that the
primary reason for higher response rates to PD-1 inhibition in MSI-H tumors is the higher frequency of mutation-
associated neoantigens resulting from MSI (20 times that
of MSS tumors).21 The results of this study support the
notion that mismatch repair deficiency is an important
predictor of increased response to checkpoint inhibition.
However, it remains to be established why some dMMR
tumors are resistant to PD-1 or PD-L1 inhibition.
In many tumor types, the response to treatment with
a single-agent, immune checkpoint inhibitor diminishes
with an increasing number of previous lines of treatment.
In PHAEDRA, the OTRR with durvalumab was higher
as first-line treatment than as second or subsequent line
(57% vs 38%). Indeed, the timing of PD-L1 inhibition
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Table S1: Best objective tumor response and disease control rates according to RECIST
by MMR status
MMR deficient

MMR proficient

(n=36)

(n=35)

Best objective tumor response

17

1

rate (OTRR)

(47%; 95% CI: 32–63%)

(3%; 95% CI: 1–15%)

OTRR according to previous lines of chemotherapy
None

12 (57%)

0 (0%)

One

5 (38%)

1 (5%)

Subsequent

0 (0%)

0 (0%)

Best response
Non evaluable

1 (3%)

CR

5 (14%)

PR

12 (33%)

1 (3%)

SD

6 (17%)

10 (29%)

PD

13 (36%)

23 (66%)

23 (64%)

11 (31%)

DCR at 16 weeks

21 (58%)

9 (26%)

DCR at 24 weeks

18 (50%)

7 (20%)

DCR (overall)

Antill Y, et al. J Immunother Cancer 2021; 9:e002255. doi: 10.1136/jitc-2020-002255

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

J Immunother Cancer

Figure S1: PFS according to RECIST by MMR status
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Table S2: Numbers of participants with adverse events
Any grade Grade 3-5
Total participants who received at least one dose

69

69

64 (93%)

25 (36%)

Fatigue

39 (57%)

1 (1%)

Nausea

23 (33%)

1 (1%)

Constipation

21 (30%)

1 (1%)

General disorders and administration site conditions (Other)

20 (29%)

Skin and subcutaneous tissue disorders (Other)

14 (20%)

Diarrhea

14 (20%)

Pain

12 (17%)

1 (1%)

Urinary tract infection

10 (14%)

2 (3%)

Vomiting

10 (14%)

Anorexia

9 (13%)

Dyspnea

9 (13%)

Gastrointestinal disorders (Other)

9 (13%)

1 (1%)

Anemia

8 (12%)

1 (1%)

Hyperthyroidism

8 (12%)

Rash maculo-papular

8 (12%)

Abdominal pain

7 (10%)

Back pain

7 (10%)

Cough

7 (10%)

Hypothyroidism

7 (10%)

Other infections

6 (9%)

Musculoskeletal and connective tissue disorder (Other)

7 (10%)

Respiratory, thoracic and mediastinal disorders (Other)

6 (9%)

Upper respiratory infection

7 (10%)

Arthralgia

5 (7%)

Headache

5 (7%)

Nervous system disorders (Other)

5 (7%)

Pruritus

5 (7%)

Any adverse event
Events occurring in five or more patients:

3 (4%)

2 (3%)
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Table S3: Completion rates of QLQ-C30 by MMR status*
MMR

Time point

MMR Deficient

Baseline

32/36 (89%)

33/35 (94%)

65/71 (92%)

Month 1

31/32 (97%)

25/32 (78%)

56/64 (88%)

Month 2

27/29 (93%)

12/19 (63%)

39/48 (81%)

Month 3

20/24 (83%)

11/12 (92%)

31/35 (89%)

Month 4

18/22 (82%)

9/10 (90%)

27/32 (84%)

Month 5

17/21 (81%)

6/8 (75%)

22/29 (76%)

Month 6

15/19 (79%)

7/7 (100%)

23/26 (88%)

Month 7

17/19 (89%)

4/5 (80%)

21/24 (88%)

Month 8

15/19 (79%)

5/5 (100%)

20/24 (83%)

Month 9

14/18 (78%)

0/2 (0%)

14/20 (70%)

Month 10

13/17 (76%)

0/1 (0%)

13/18 (72%)

Month 11

11/16 (69%)

1/1 (100%)

12/17 (71%)

Proficient

Overall

*Forms are ‘expected’ until a patient progresses by iRECIST. Forms are considered
completed if a global score can be obtained.
Improvement in QOL was defined as 2 or more visits with an improvement in that QOL
measure of 10 points or more from baseline. This was calculated for each functioning QOL
measure, but only for symptom scales Fatigue, Pain and Nausea and Vomiting as they are
only composed of more than a single question. Patients that did not complete any QOL
measures were considered to not improve.
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Table S4: Proportion of patients that improved in each QOL domain by MMR status
Domain

MMR Proficient MMR Deficient

Global QOL

3 (9%)

9 (25%)

Physical functioning

2 (6%)

5 (14%)

Role functioning

2 (6%)

10 (28%)

Emotional functioning

2 (6%)

6 (17%)

Cognitive functioning

3 (9%)

4 (11%)

Social functioning

3 (9%)

13 (36%)

Fatigue symptoms

5 (14%)

10 (28%)

Pain symptoms

3 (9%)

12 (33%)

Nausea and vomiting symptoms

1 (3%)

5 (14%)

Compared to baseline, patients were categorized into decrease (10 points or more
deterioration from baseline), stable (-9 to +9 inclusive), or increase (10 point or more
improvement from baseline) at 3 and 6 months.
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Table S5: QOL status at 3 and 6 months by MMR status
QOL status
Domain

(compared to

Month 3

Month 6

pMMR

dMMR

pMMR dMMR

Decrease

3 (25%)

5 (19%)

6 (38%)

Stable

8 (67%)

12 (46%) 4 (67%) 5 (31%)

Increase

1 (8%)

9 (35%)

2 (33%) 5 (31%)

Physical

Decrease

2 (17%)

8 (31%)

6 (35%)

functioning

Stable

7 (58%)

12 (46%) 4 (67%) 8 (47%)

Increase

3 (25%)

6 (23%)

2 (33%) 3 (18%)

Decrease

2 (17%)

8 (31%)

5 (29%)

Stable

8 (67%)

9 (35%)

4 (67%) 8 (47%)

Increase

2 (17%)

9 (35%)

2 (33%) 4 (24%)

Emotional

Decrease

3 (25%)

4 (15%)

functioning

Stable

8 (67%)

16 (62%) 5 (83%) 13 (76%)

Increase

1 (8%)

6 (23%)

1 (17%) 3 (18%)

Cognitive

Decrease

5 (42%)

7 (27%)

2 (33%) 3 (18%)

functioning

Stable

5 (42%)

18 (69%) 2 (33%) 12 (71%)

Increase

2 (17%)

1 (4%)

Social

Decrease

2 (17%)

6 (23%)

functioning

Stable

8 (67%)

11 (42%) 3 (50%) 8 (47%)

Increase

2 (17%)

9 (35%)

baseline)
Global QOL

Role functioning

1 (6%)

2 (33%) 2 (12%)
3 (18%)

3 (50%) 6 (35%)
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Figure S2: Pain symptom score (single item) by MMR status (higher is more symptoms)
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Figure S3: Fatigue symptom score (single item) by MMR status (higher is more
symptoms)
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Figure S4: Nausea and vomiting symptom score (single item) by MMR status (higher is
more symptoms)
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Figure S5: Dyspnoea symptom score (single item) by MMR status (higher is more
symptoms)
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Figure S6: Diarrhoea symptom score (single item) by MMR status (higher is more
symptoms)
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