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Abstract Background: In the KEYNOTE-158 study (NCT02628067), pembrolizumab
showed a high objective response rate and durable clinical benefit for patients with previously
treated, unresectable/metastatic microsatellite instability—high (MSI-H)/mismatch repair—
deficient (AMMR) non-colorectal solid tumours. We present health-related quality of life
(HRQoL) results from the MSI-H/dMMR population (cohort K).

Patients and methods: Eligible patients had previously treated MSI-H/dMMR advanced non-
colorectal solid tumours, measurable disease per RECIST vl1.1, and ECOG performance sta-
tus <1. Patients received pembrolizumab 200 mg Q3W for 35 cycles (2 years). The EORTC
Quality of Life Questionnaire (QLQ-C30) and EQ-5D-3L were administered at baseline, at
regular intervals throughout treatment, and 30 days after treatment discontinuation. Prespe-
cified analyses (exploratory endpoints) included the magnitude of change from baseline to
post-baseline timepoints in all patients and by the best overall response for QLQ-C30 global
health status (GHS)/QoL, QLQ-C30 functional/symptom scales/items, and EQ-5D-3L visual
analogue scale (VAS) score.

Results: At data cutoff (October 5, 2020), 351 patients were enrolled, of whom 311 and 315
completed baseline QLQ-C30 and EQ-5D-3L questionnaires, respectively. QLQ-C30 GHS/
QoL scores improved from baseline to week 9 (mean [95% CI] change, 3.07 [0.19—5.94]), then
remained stable or improved by week 111, with greater improvements observed in patients
with a best response of complete response (CR) or partial response (PR) (10.85 [6.36
—15.35]). Patients with CR/PR showed improvements in physical (5.58 [1.91—9.25]), role
(9.88 [3.80—15.97]), emotional (5.62 [1.56—9.68]), and social (8.33 [2.70—13.97]) functioning,
and stable cognitive functioning (1.74 [—1.45 to 4.94]).

Conclusions: Pembrolizumab generally improved or preserved HRQoL in patients with previ-
ously treated MSI-H/dMMR advanced non-colorectal solid tumours.

© 2022 Merck Sharp & Dohme LLC., a subsidiary Merck & Co., Inc., Rahway, NJ, USA and
The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Microsatellite instability (MSI), which is caused by
DNA mismatch repair deficiency (AMMR), is a strong
mutator phenotype observed in some cancers [1—3].
Tumours with high levels of MSI (MSI-H)/dMMR are
at increased risk of further DNA mutations relative to
other tumours [3,4]. Programmed death 1 (PD-1) and
programmed death ligand 1 (PD-L1) are often upregu-
lated in MSI-H tumours, both on tumour cells and in
infiltrating lymphocytes [1]. MSI-H/dMMR status has
subsequently emerged as a biomarker that can be
employed to identify patients likely to respond to
treatment with certain immune checkpoint inhibitors [1].

Pembrolizumab, an anti-PD-1 monoclonal antibody,
has demonstrated efficacy in the treatment of patients
with unresectable or metastatic MSI-H/dMMR solid
tumours in the ongoing phase 2, open-label, multicohort
KEYNOTE-158 study (NCT02628067) [5]. One cohort
of KEYNOTE-158 (cohort K) enrolled patients with
MSI-H/dMMR tumours irrespective of the anatomic
site [5]. Among patients in cohort K, the objective
response rate (complete or partial response [CR/PR])
was 30.8%, with 70.1% of responders maintaining an
objective response for >36 months [6]. Stable disease
(SD) was observed for 19.0% of patients, and progres-
sive disease (PD) for 40.8%. Median PFS and OS were
3.5 (95% CI, 2.3—4.2) months and 20.1 (14.1-27.1)
months, respectively.

Assessment of patient-reported outcomes (PROs),
such as health-related quality of life (HRQoL), repre-
sents an important endpoint in the evaluation of cancer
treatments [7,8]. Changes in PROs can be associated
with objective outcome measures and augment the un-
derstanding of treatment effects [9]. Factors assessed by
PROs may influence a patient’s assessment of the risk-
benefit associated with treatment [10]. The European
Organisation for Research and Treatment of Cancer
(EORTC) Quality of Life Questionnaire—Core 30
(QLQ-C30) is perhaps the most widely used PRO in-
strument in the oncology setting [9,11]. The EuroQol 5-
Dimensions 3-Level (EQ-5D-3L) questionnaire, which is
not cancer-specific, is sensitive to HRQoL changes in
patients with cancer [12,13]. Characterization of PROs
using the EORTC QLQ-C30 and the EQ-5D-3L ques-
tionnaires was included as a prespecified exploratory
objective in the KEYNOTE-158 study, both overall and
according to subgroups defined by patients’ best overall
response. We present the results from these PRO end-
points for patients with MSI-H/dMMR tumours in
cohort K.

2. Methods
2.1. Study design and patient eligibility

KEYNOTE-158 is a phase 2, multicentre, multicohort,
single-arm, open-label study of pembrolizumab
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monotherapy [5]. The study protocol was approved by
the institutional review board or independent ethics
committee at each study site prior to enrolling the first
patient. Patients provided written informed consent
before participating.

As previously described [6], patients were eligible to
enrol in cohort K if they were >18 years old, had his-
tologic or cytologic documentation of an advanced
(metastatic or unresectable), incurable solid tumour that
was MSI-H or dMMR (assessed as described below),
and had disease progression on or intolerance to prior
standard treatment. Patients had measurable disease per
RECIST vl.1, confirmed by blinded independent central
radiologic review; Eastern Cooperative Oncology
Group (ECOG) performance status of 0 or I; life ex-
pectancy of >3 months; and adequate organ function.

2.2. Study treatment

Patients received intravenous pembrolizumab 200 mg
every 3 weeks for 35 cycles (approximately 2 years) or
until documented disease progression, unacceptable
toxicity, an intercurrent illness that prevented further
treatment, investigator decision, or patient withdrawal
of consent.

2.3. Assessments

At screening, MSI/MMR status was prospectively
assessed at local laboratories using tumour tissue sam-
ples and immunohistochemistry (IHC) or polymerase
chain reaction (PCR). MSI/MMR status was deter-
mined as previously described [6].

Tumour imaging was performed by computed to-
mography (preferred modality) or magnetic resonance
imaging at baseline, every 9 weeks during treatment for
the first year, and every 12 weeks thereafter.

Two patient-reported outcomes instruments were
administered: the EORTC QLQ-C30 [11] and the EQ-
SD-3L [13]. Questionnaires were administered by
trained site personnel at baseline, regular intervals
throughout treatment (cycles 1, 2, 3, 4, 7, 10, 14, and
every subsequent fourth cycle until disease progression
or treatment discontinuation), and 30 days after treat-
ment discontinuation (or the time of the mandatory
safety follow-up visit). At each time point, the EQ-5D-
3L questionnaire was administered first, followed by the
EORTC QLQ-C30; questionnaires were administered
before dosing, before AEs were evaluated, and before
tumour imaging was done.

2.4. Endpoints and statistical analyses
The primary study objective was the objective response

rate per RECIST vl1.1 by independent central radiologic
review. A prespecified exploratory objective was the

change between baseline and post-baseline time points
in QLQ-C30 and EQ-5D-3L scores, both overall and
according to the best overall response (i.e. CR, PR,
stable disease [SD], progressive disease [PD]). Addi-
tional PRO endpoints included QLQ-C30 global health
status (GHS)/QoL scores; change from baseline to week
9 in QLQ-C30 GHS/QoL, functional scales, symptom
scales, and single items and the EQ-5D-3L utility score
and visual analogue scale (VAS); and the proportion of
patients whose QLQ-C30 scores deteriorated (<10-point
reduction), remained stable (<10-point change), or
improved (>10-point improvement).

PRO analyses included all patients who received >1
pembrolizumab dose and completed >1 questionnaire.
Patients were considered to have completed a ques-
tionnaire if they completed >1 item on the PRO in-
strument. Completion rates were calculated as the
percentage of patients who completed a PRO instrument
at each time point divided by the total number of pa-
tients in the analysis population. PRO compliance was
calculated as the percentage of patients who completed
the questionnaire among those who were expected to
complete the questionnaire at each time point (i.e. pa-
tients who remained on treatment and had a scheduled
study visit), excluding those missing by design.

QLQ-C30 GHS/QoL scores were analyzed using
summary statistics. Changes in QLQ-C30 and EQ-5D-
3L scores from baseline to week 9 were analyzed using a
repeated measures model based on the missing at
random assumption. Changes from baseline were also
analyzed through week 111, the last time point that
PRO data were collected before the data cutoff date.
Summary statistics were used to analyze the proportion
of patients whose QLQ-C30 scores deteriorated,
remained stable, or improved.

3. Results
3.1. Patients

At data cutoff (October 5, 2020), 351 patients in cohort
K had received pembrolizumab treatment. Of these, 58
(16.5%) had completed treatment, 237 (67.5%) had dis-
continued, and 56 (16.0%) remained on study treatment.
Discontinuations were due to radiographic or clinical
progression (n = 179), AE (n = 38), patient withdrawal
(n = 10), CR (n = 5), physician decision (n = 3), and
excluded medication (n = 2). Median (range) age was
60.0 (20—89) years and 80.9% of patients were White.
Most had stage IV disease (96.9%) and had received >2
lines of prior systemic therapy (55.6%). The most com-
mon tumour types were endometrial (22.5%), gastric
(14.5%), small intestine (7.4%), ovarian (7.1%), chol-
angiocarcinoma/biliary  tract  (6.3%), pancreatic
(6.3%) and brain (6.0%). No other cancer type accoun-
ted for more than 4.0% of the cohort.
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3.2. PRO instrument completion and compliance

Of the 334 patients who were expected to complete
questionnaires at baseline, 311 completed the QLQ-C30
and 315 completed the EQ-5D-3L, reflecting compliance
rates of 93.1% and 94.3%, respectively (Table 1).
Compliance rates remained high at the primary analysis
time point of week 9 (87.5% and 87.8%, respectively)
and throughout the remainder of the follow-up period
through week 111.

3.3. QLO-C30

In the overall cohort, QLQ-C30 GHS/QoL scores
improved by a mean (95% CI) of 3.07 (0.19—5.94) points
from baseline to week 9, then remained stable or
continued to improve through week 111 (Fig. 1A, Table
2). When analyzed by the best overall response, mean
(95% CI) changes from baseline to week 9 were 10.85
(6.36—15.35) for patients who achieved CR/PR, 2.36
(—2.48 to 7.20) for patients with SD, and —3.70 (—8.49
to 1.08) for patients with PD.

Among all patients, mean (95% CI) improvements
were observed from baseline to week 9 for the QLQ-C30
role functioning scale (4.26 [0.61—7.90]), whereas scores
were stable for social (1.88 [—1.67 to 5.42]), emotional
(1.19 [—1.28 to 3.66]), physical (—0.06 [—2.54 to 2.42]),
and cognitive functioning (—2.09 [-4.44 to 0.25];
Fig. 2A). Patients with CR/PR showed improvements
from baseline to week 9 in role (9.88 [3.80—15.97)),
physical ~ (5.58  [1.91-9.25]), emotional (5.62
[1.56—9.68]), and social functioning (8.33 [2.70—13.97])
but had no change in cognitive functioning (1.74 [—1.45
to 4.94]). Patients with SD had improvements in role
functioning (7.86 [0.91—14.82]), with no change in
physical (0.63 [—2.87 to 4.13]), emotional (2.99 [—2.27 to
8.24]), cognitive (—0.31 [—4.39 to 3.76]) or social func-
tioning (3.77 [—2.38 to 9.93]) scores. For patients with
PD, no change was observed in role (—2.59 [—8.35 to
3.16]) or social functioning (—5.00 [—11.22 to 1.22])
scores, but scores worsened for physical (—5.41 [-9.87
to —0.94]), emotional (—4.17 [-7.99 to —0.35]), and
cognitive functioning (—6.48 [—11.00 to —1.96]).

Improvements from baseline to week 9 were observed
for the overall cohort for the QLQ-C30 symptom scales
of pain (mean [95% CI], —4.69 [-8.46 to —0.92]),
insomnia (—4.76 [—8.52 to —1.00]), and appetite loss
(—4.47 [-8.15 to —0.79]; Fig. 2B). For patients with CR/
PR, scores improved for fatigue (—7.36 [—12.32 to
—2.41]), nausea and vomiting (—3.49 [—6.64 to —0.33]),
pain (—11.82 [—17.51 to —6.13]), appetite loss (—13.95
[-18.91 to —8.99]), and financial difficulties (—12.79
[—19.10 to —6.48]); scores were unchanged for dyspnea
(=2.33 [-6.95 to 2.30]), insomnia (—3.88 [-9.51 to
1.76]), constipation (—4.65 [—10.04 to 0.74]), and diar-
rhoea (2.71 [—1.27 to 6.70]). For patients with SD,
symptom scores improved for dyspnea (—8.18 [—15.13

Table 1

Compliance and completion rates for quality-of-life assessments.

191

EQ-5D-3L EORTC QLQ-C30
(N = 334) (N = 334)

Baseline

Completion® 315 (94.3) 311 (93.1)

Compliance” 315/334 (94.3) 311/334 (93.1)
Week 3

Completion® 269 (80.5) 261 (78.1)

Compliance” 269/309 (87.1) 2617309 (84.5)
Week 6

Completion® 252 (75.4) 249 (74.6)

Compliance” 252/293 (86.0) 249/293 (85.0)
Week 9

Completion® 245 (73.4) 244 (73.1)

Compliance” 245/279 (87.8) 244/279 (87.5)
Week 18

Completion® 182 (54.5) 181 (54.2)

Compliance” 182/229 (79.5) 181/229 (79.0)
Week 27

Completion® 147 (44.0) 145 (43.4)

Compliance” 147/179 (82.1) 145/179 (81.0)
Week 39

Completion® 120 (35.9) 120 (35.9)

Compliance® 120/154 (77.9) 120/154 (77.9)
Week 51

Completion® 93 (27.8) 91 (27.2)

Compliance” 93/116 (80.2) 91/116 (78.4)
Week 63

Completion® 72 (21.6) 71 (21.3)

Compliance® 72/107 (67.3) 71/107 (66.4)
Week 75

Completion® 65 (19.5) 64 (19.2)

Compliance” 65/38 (73.9) 64/88 (72.7)
Week 87

Completion® 54 (16.2) 55 (16.5)

Complianceb 54/76 (71.1) 55176 (72.4)
Week 99

Completion® 52 (15.6) 52 (15.6)

Compliance” 52/66 (78.8) 52/66 (78.8)
Week 111

Completion® 44 (13.2) 44 (13.2)

Complianceb 44/55 (80.0) 44/55 (80.0)

EORTC QLQ-C30, European Organisation for Research and Treat-
ment of Cancer Quality of Life Questionnaire-Core 30; EQ-5D-3L,
EuroQol 5-Dimensions 3-Level.

# Completion rates were calculated as the percentage of patients who
completed a PRO instrument (i.e. completed at least one item) at each
time point divided by the total number of patients in the analysis
population.

® Compliance rates were calculated as the percentage of patients who
completed the questionnaire among those who were expected to
complete the questionnaire at each time point (i.e. patients who
remained on treatment and had a scheduled study visit), excluding
those missing by design.

to —1.22]), and insomnia (—10.69 [—18.90 to —2.48)]);
scores were unchanged for nausea and vomiting (0.63
[—3.40 to 4.65]), fatigue (—2.31 [—7.12 to 2.51]), pain
(—5.35 [—13.03 to 2.34]), appetite loss (—1.89 [-7.42 to
3.64]), constipation (—1.26 [—6.95 to 4.43]), diarrhoea
(—4.40 [-10.91 to 2.10]), and financial difficulties (0.00
[—8.26 to 8.26]). For patients with PD, scores were un-
changed for symptoms of nausea and vomiting (4.26
[-0.50 to 9.01]), pain (3.15 [—3.19 to 9.49]), dyspnea
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Fig. 1. Change from baseline in (A) EORTC QLQ-C30 GHS/QoL scores and (B) EQ-5D-3L visual analogue scale scores. EORTC QLQ-
C30. EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; EQ-5D-
5L, EuroQol 5-Dimensions 5-Level questionnaire; GHS/QoL, global health status/quality of life.

(5.56[—0.29 to 11.41]), insomnia (—1.11 [—7.25 to 5.03]), In the overall cohort, more than 75% of patients
appetite loss (3.33 [—3.85 to 10.51]), constipation (1.48  experienced either improved (>10-point improvement in
[—4.96 to 7.93]), diarrhoea (—1.85 [—5.95 to 2.25]), and score from baseline) or stable (<10-point change from
financial difficulties (—0.37 [—5.33 to 4.59]), but wors- baseline) scores at week 9 for GHS/QoL (improved,

ened for fatigue (5.19 [0.29 to 10.08]). 32.0%; stable, 45.9%) and all functional and symptom
Table 2
Changes from baseline to week 9 in the QLQ-C30 GHS/QoL scale and in the EQ-5D-3L Utility Scale and Visual Analogue Scale.
Overall cohort Best Objective Response”
Patients with CR/PR Patients with SD Patients with PD

QLQ-C30 GHS/QoL scale

N 231 86 53 90

Baseline 65.22 (19.93) 66.67 (20.21) 70.28 (18.74) 61.30 (19.65)

Change, baseline to week 9 3.07 (0.19-5.94) 10.85 (6.36—15.35) 2.36 (—2.48 to 7.20) —3.70 (—8.49 to 1.08)
EQ-5D-3L Utility Scale

N 233 87 53 91

Baseline 0.73 (0.21) 0.75 (0.19) 0.79 (0.16) 0.67 (0.24)

Change, baseline to week 9 —0.00 (—0.03 to 0.02) 0.08 (0.04—0.11) —0.01 (=0.06 to 0.04) —0.08 (—0.12 to —0.03)
EQ-5D-3L Visual Analogue Scale

N 233 87 53 91

Baseline 70.37 (18.45) 73.78 (16.14) 72.47 (18.60) 66.18 (19.80)

Change, baseline to week 9 2.88 (0.72—5.03) 6.74 (3.51-9.96) 4.40 (0.25—8.54) —1.88 (—5.62 to 1.86)

CR, complete response; QLQ-C30, Quality of Life Questionnaire-Core 30; EQ-5D-3L, EuroQol 5-Dimensions 3-Level questionnaire; GHS/QoL,
global health status/quality of life; PD, progressive disease; PR, partial response; SD, stable disease.

% One patient had the best overall confirmed response that was not CR, PR, SD, or PD. For that patient, baseline and change from baseline to
week 9 scores were as follows: QLQ-C30 GHS/QoL, 33.3 and 33.3; EQ-5D-3L utility scale, 0.64 and 0.12, respectively; EQ-5D-3L VAS, 50.00 and
30.00, respectively.
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Fig. 2. Mean change from baseline to week 9 in the (A) QLQ-C30 GHS/QoL and functional scales and (B) QLQ-C30 symptom scales and
proportion of patients with QLQ-C30 improved/stable/worsened scores on the (C) QLQ-C30 GHS/QoL and functional scales and (D)
QLQ-C30 symptom scales. CR, complete response; EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire-Core 30; PD, progressive disease; PR, partial response; SD, stable disease.

scales/items (Fig. 2C and D). The largest improvements
were seen for functional scales of role (35.1%) and social
(29.9%) functioning and symptom scales/items of fatigue
(40.3%), pain (39.8%), insomnia (28.6%), and appetite
loss (28.1%). Across all functional scales and most
symptom scales, patients with CR/PR accounted for the
largest proportion of improved scores at week 9.

3.4. EQ-5D-3L

In the overall cohort, the mean (standard deviation)
baseline EQ-5D-3L utility score was 0.73 (0.21) (Table 2).
At week 9, the mean EQ-5D-3L utility score was un-
changed from baseline (0.00 [95% CI, —0.03 to 0.02]).
Patients with a best objective response of CR/PR, SD, or
PD had mean (standard deviation) baseline scores of 0.75
(0.19),0.79(0.16), and 0.67 (0.24), respectively. At week 9,
mean (95% CI) changes from baseline were 0.08
(0.04—0.11), —0.01 (—0.06 to 0.04), and —0.08 (—0.12 to
—0.03), respectively.

The mean (standard deviation) baseline EQ-5D-3L
VAS score for the overall cohort was 70.37 (18.45). The
VAS score increased by a mean (95% CI) of 2.88
(0.72—5.03) points by week 9 (Fig. 1B) and then
remained stable or further improved from week 9
through week 111. In analyses according to best objec-
tive response, patients with CR/PR, SD, and PD had
mean (standard deviation) baseline EQ-5D-3L VAS
scores of 73.78 (16.14), 72.47 (18.60), and 66.18 (19.80),

respectively. At week 9, mean (95% CI) changes from
baseline were 6.74 (3.51-9.96), 4.40 (0.25—8.54), and
—1.88 (—5.62 to 1.86), respectively.

4. Discussion

In this prespecified exploratory PRO analysis from the
KEYNOTE-158 study, HRQoL was generally improved
or preserved in patients with previously treated MSI-H/
dMMR advanced non-colorectal solid tumours who
received pembrolizumab monotherapy. In the overall
study population, QLQ-C30 GHS/QoL scores increased
(improved) from baseline to week 9. GHS/QoL scores
were maintained or further increased through week 111.
Moreover, we found that achievement of an objective
radiologic response was associated with improvements in
GHS/QoL. Patients who attained CR/PR per RECIST
vl.1 per independent radiologic review had larger in-
creases in the QLQ-C30 GHS/QoL scale (mean, 10.85
points) than those with SD (2.36 points) or PD (—3.70
points). Notably, the mean change in GHS/QoL score at
week 9 among patients with an objective response
exceeded the minimal clinically important difference in
the QLQ-C30 GHS/QoL score reported in the literature
[14], supporting the clinical relevance of this outcome.
The finding of patients who attained CR/PR reporting
greater improvements than those with SD or PD was
consistent across all QLQ-C30 functioning domains and
most symptom scales.
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The analysis assessed rates of improvement, stability,
or deterioration in QLQ-C30 scores using a 10-point
change as the threshold for improvement or deteriora-
tion. This magnitude of change is generally considered
by patients to reflect a moderate or large change in
HRQoL [15] and can be considered clinically meaning-
ful [16,17]. Using this 10-point threshold, approximately
one-third of patients had clinically meaningful im-
provements in GHS/QoL from baseline to week 9, and
more than three-quarters of patients had improved or
stable GHS/QoL scores. Again, the subgroup of patients
with CR/PR had the highest proportion (41%) of pa-
tients with clinically meaningful improvement; scores
remained stable (i.e. less than 10-point change) for an
additional 50% of patients. Similar findings were
observed across QLQ-C30 functioning domains and
symptom scores, for which most patients with CR/PR
had clinically meaningful improvement or stability in
scores. Although a majority of patients with SD had
improvement or stability across QLQ-C30 domains, the
percentages were numerically lower than observed in the
subgroup with CR/PR. Stability or deterioration in
QLQ-C30 scores from baseline to week 9 was observed
for most patients with PD.

Changes in EQ-5D-3L VAS scores were consistent
with the QLQ-C30 results. The analysis by best overall
response was also consistent with the QLQ-C30 results,
with the greatest increases observed for patients with
CR/PR, smaller increases observed for those with SD,
and no change for those with PD.

The principal limitation of our study was its single-
arm design, which was necessitated by the enrollment of
a patient population for whom all standard therapies
had been ineffective and, for cohort K, the lack of a
single standard therapy for patients with MSI-H/
dMMR tumours that could be administered in a con-
trol arm. Nonetheless, our findings are consistent with
randomised controlled studies that evaluated HRQoL
with pembrolizumab or other immune checkpoint in-
hibitors and enrolled patients according to the anatomic
origin of the tumour. In the KEYNOTE-024 study of
pembrolizumab versus platinum-based chemotherapy in
patients with non—-small-cell lung cancer with PD-L1
tumour proportion score >50%, patients treated with
pembrolizumab had a least-squares mean 6.9-point in-
crease from baseline to week 15 in the QLQ-C30 GHS/
QoL score, a significant improvement compared with
patients who received chemotherapy (—0.9-point
reduction; between-group difference, 7.8 points,
P = 0.002) [18]. In the KEYNOTE-006 study of pem-
brolizumab Q2W or Q3W versus ipilimumab in patients
with advanced melanoma, smaller deteriorations in
QLQ-C30 GHS/QoL scores were observed at treatment
week 12 for the pembrolizumab doses (reductions of
—1.9 and -2.5, respectively) than for ipilimumab
(reduction of —10.0; P < 0.001 vs both pembrolizumab
doses) [19]. In KEYNOTE-177, PRO data were

provided by 294 patients with metastatic MSI-H/
dMMR colorectal cancer who received pembrolizumab
(n = 152) or chemotherapy (n = 142) [20]. For the
QLQ-C30 GHS/QoL scale, the 8.96-point (95% CI,
4.24—13.69) least-squares mean difference between
groups favoured pembrolizumab. The pembrolizumab
group also had longer median times to deterioration in
GHS/QoL, physical and social functioning, and fatigue
scores. PROs were also reported for 74 heavily pre-
treated patients with MSI-H/dMMR colorectal cancer
who received nivolumab in the CheckMate 142 study
[21]. For those patients, QLQ-C30 scores improved by
treatment week 13 for the GHS/QoL scale (an increase
of 8.7 points) and subscales of social and emotional
functioning (12.5 and 9.1 points, respectively). Scores
for the symptoms of pain, insomnia, and fatigue also
improved (reductions of 16.2, 10.5, and 9.6 points,
respectively) by week 13, and the EQ-5D-3L VAS score
increased by 13.9 points.

To our knowledge, this is the first report of PRO data
for a PD-1/PD-L1 inhibitor in a tumour-agnostic pop-
ulation. Given the large size of cohort K and enrollment
of patients with MSI-H/dAMMR tumours irrespective of
primary anatomic site, the current analysis provides
broad insight into HRQoL changes experienced by such
patients during pembrolizumab monotherapy. Compli-
ance rates remained high through week 111 (limiting the
potential for selection bias), although completion rates
for PRO instruments declined as patients discontinued
treatment. We are aware of one other study that assessed
PROs for patients with non-colorectal MSI-H/dMMR
tumours treated with an immune checkpoint inhibitor.
In the GARNET study of the anti-PD-1 monoclonal
antibody dostarlimab in patients with MSI-H/dMMR
advanced endometrial cancer, there were increases over
baseline in QLQ-C30 scores for physical functioning
beginning at cycle 4 and for disease-related symptoms of
pain and fatigue beginning at cycles 1 and 3, respectively
[22]. In GARNET, compliance rates declined over time,
from 100% at baseline to 45% at cycle 7.

In summary, pembrolizumab monotherapy was
associated with improved or stable HRQoL for many
patients with advanced MSI-H/dMMR non-colorectal
solid tumours. The improvements became apparent by
treatment week 9, were maintained throughout the
remainder of the study, and were clinically meaningful
for a substantial proportion of patients, particularly
those who achieved an objective radiologic response
during treatment. These PRO analyses support the ef-
ficacy and safety results for pembrolizumab in this
population [6].
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