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Summary
Background Currently, no worldwide approved therapies exist for adults with neurofibromatosis type 1 (NF1) and 
symptomatic, inoperable plexiform neurofibromas. The KOMET study aimed to evaluate selumetinib (ARRY-142886, 
AZD6244) efficacy and safety in this population.

Methods This ongoing multicentre, international, randomised, placebo-controlled, phase 3, parallel, double-blind 
trial randomly assigned adults with NF1-plexiform neurofibroma 1:1 to 28-day cycles of oral selumetinib 25 mg/m² 
twice daily, or placebo with crossover to selumetinib at confirmed radiological progression or the end of cycle 12. The 
primary endpoint was objective response rate (confirmed partial or complete response) established by use of 
independent central review per Response Evaluation in Neurofibromatosis and Schwannomatosis (REiNS) criteria by 
cycle 16 (selumetinib vs placebo). This study (KOMET) is registered with ClinicalTrials.gov, NCT04924608 and is 
ongoing.

Findings Overall, of 184 participants enrolled, 145 adults were randomly assigned to selumetinib (n=71) or placebo 
(n=74). Selumetinib led to a rapid response (median 3·7 months), with an objective response rate of 20% (n=14/71; 
95% CI 11·2 to 30·9) by cycle 16 versus 5% (n=4/74; 1·5 to 13·3) with placebo (p=0·011). Participants with baseline 
chronic pain intensity scores of at least 3 had a greater reduction in score at cycle 12 with selumetinib versus placebo 
(least-squares mean [SE] −2·0 [0·30] −2·6 to −1·4, vs −1·3 [0·29] −1·8 to −0·7; p=0·070), although this did not reach 
significance; and a clinically meaningful improvement from baseline. Change from baseline to cycle 12 in PlexiQoL 
total scores between treatment groups was not significant (least-squares mean difference [SE] −0·1 [0·59]; −1·2 to 1·1). 
Adverse events were consistent with the known selumetinib safety profile.

Interpretation In the first international, randomised, placebo-controlled trial in adults with NF1-plexiform 
neurofibromas, selumetinib achieved a significant objective response rate versus placebo. No new safety concerns 
were identified. The observations of reduction in tumour volume by cycle 16, reduction in chronic and spike pain, 
reduction in analgesia, and decrease in pain interference over placebo show that selumetinib is effective at treating 
plexiform neurofibromas in adults with NF1.

Funding AstraZeneca as part of an alliance between AstraZeneca and Merck Sharp & Dohme, a subsidiary of Merck, 
Rahway, NJ, USA. 
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Introduction
Neurofibromatosis type 1 (NF1) is a rare, heterogenous, 
genetic disorder caused by pathogenic variants in the 
NF1 tumour suppressor gene (neurofibromin 1), and is 
associated with an 8−15-year reduction in life 
expectancy versus the general population.1–5 The 
clinical manifestations of NF1 are diverse and typically 
affect multiple organ systems.1–4,6 Plexiform 
neurofibromas are nerve sheath tumours that develop 
in up to 50% of individuals with NF1.7–10 Although 

typically present at birth, plexiform neurofibromas can 
continue to manifest through late adolescence and 
adulthood.10

Individuals with NF1 could have none, one, or multiple 
plexiform neurofibromas, which can be associated with 
clinical symptoms such as chronic pain or spike pain, 
disfigurement, motor dysfunction, and compression of 
vital structures, as well as the potential for malignant 
transformation, all of which can negatively affect quality 
of life.7–9,11–14 The unpredictable nature of plexiform 
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neurofibroma-related symptoms can affect the ability of 
adults with NF1 to work.12,15

Plexiform neurofibroma growth rate is inversely 
correlated with age.16 However, sustained growth can still 
be observed in adolescence and early adulthood.16–18 
Although spontaneous plexiform neurofibroma 
shrinkage can occur in some adults, the regression rate 
is typically slow.11,18 Furthermore, spontaneous resolution 
of symptoms or morbidities associated with stable or 
growing plexiform neurofibromas is unlikely.11

Individuals with NF1 have a higher overall cumulative 
risk of cancer (25·1% vs 0·8% by 30 years; 38·8% vs 3·9% 
by 50 years) than the general population as well as a 15·8% 
cumulative risk of developing malignant peripheral nerve 
sheath tumours (MPNST) from pre-existing PN.19 The risk 
of developing MPNST with NF1 is higher in adolescents 
and young adults compared with children.17,19,20

For individuals with NF1-plexiform neurofibromas, 
options within surgery can be limited owing to tumour 
size, location, and extent.21–23 Although mirdametinib was 
recently approved in the USA for adults and children 
aged at least 2 years with NF1 and symptomatic plexiform 
neurofibromas not amenable to complete resection on 
the basis of the results of a single-arm, phase 2b study,24 

there are currently no worldwide approved 
pharmacological therapies in adults,25 giving rise to 
substantial unmet needs in this population. Selumetinib 
is a potent, selective, allosteric inhibitor of mitogen-
activated protein kinase kinases 1 and 2 that was first 
approved by the US Food and Drug Administration in 
April, 2020 for children (aged ≥2–17 years) with NF1 and 
symptomatic, inoperable plexiform neurofibromas, and 
has since been approved for this patient population by 
the European Medicines Agency (aged ≥3–17 years old) 
and the regulatory bodies in multiple other countries 
(aged ≥2 or 3 years, region dependent), at a dosage of 
25 mg/m² twice daily.26–29 These approvals were based on 
the primary analysis of the pivotal SPRINT study in 
children, in which selumetinib showed an overall 
response rate of 68% and provided a clinically meaningful 
reduction in tumour pain intensity as assessed by use of 
the 11-point Numerical Rating Scale (NRS-11).7 The 
ongoing international KOMET study evaluates the 
efficacy and safety of selumetinib versus placebo in 
adults with NF1-plexiform neurofibromas. This article 
presents KOMET primary analysis results, when all 
participants had the opportunity to complete cycle 16.
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Research in context

Evidence before this study
We searched PubMed for published articles using the terms 
“neurofibromatosis type 1” or “NF1” and “plexiform 
neurofibroma” or “PN”, or “NF1-PN”, and “adults”. 
Neurofibromatosis type 1 (NF1) is a rare, heterogenous, genetic 
condition. NF1 has an estimated prevalence of approximately 
one in 2500 to one in 6000 people. Up to 50% of individuals 
with NF1 develop plexiform neurofibromas, which can impair 
quality of life. In addition to plexiform neurofibromas, more 
than 50% of individuals with NF1 report having substantial 
pain and discomfort. Selumetinib is a potent, selective, 
allosteric inhibitor of mitogen-activated protein kinase 
kinases 1 and 2 that was first approved by the US Food and 
Drug Administration in April 2020 for children (aged 
≥2–17 years) with NF1 and symptomatic, inoperable plexiform 
neurofibromas, and has since been approved for this patient 
population by the European Medicines Agency (aged 
≥3–17 years old) and the regulatory bodies in multiple other 
countries (aged ≥2 or 3 years, region dependent), at a dosage of 
25 mg/m² twice daily. These approvals were based on the 
pivotal SPRINT study, in which selumetinib showed an overall 
response rate of 68% and provided a clinically meaningful 
reduction in tumour pain intensity. In February, 2025, 
mirdametinib was approved in the USA for adults and children 
aged at least 2 years with NF1 and symptomatic plexiform 
neurofibromas not amenable to complete resection on the 
basis of the results of a single arm, phase 2b study. However, 
as of May, 2025, there are no worldwide approvals of medical 
treatments for adults with NF1 and symptomatic, inoperable 

plexiform neurofibromas. Further clinical trials of medical 
treatments in adults are needed given the high burden of 
disease in this population.

Added value of this study
KOMET is the first and, as of May 2025, the only international, 
randomised, placebo-controlled trial of an inhibitor of 
mitogen-activated protein kinase kinases 1 and 2 in adults with 
NF1 who also have symptomatic, inoperable plexiform 
neurofibromas. KOMET is an ongoing trial that will assess the 
effects of selumetinib over a period of at least 24 months of 
treatment.

Implications of all the available evidence
Data from the primary analysis of KOMET indicate that 
selumetinib treatment achieved a significant objective response 
rate versus placebo by cycle 16, a clinically meaningful 
reduction in chronic target plexiform neurofibroma pain 
intensity score at cycle 12 compared with baseline in adults 
with a baseline chronic target plexiform neurofibroma pain 
intensity score of at least 3, and a decrease in chronic pain 
medication versus placebo at cycle 12. Selumetinib 25 mg/m² 
taken orally twice daily had a manageable safety and tolerability 
profile in adults with NF1-PN; no new safety concerns were 
identified. The observations of reduction in tumour volume by 
cycle 16, reduction in chronic and spike pain, reduction in 
analgesia, and improvement in pain-interfering activities at 
primary analysis show that selumetinib is effective at treating 
plexiform neurofibromas in adults with NF1.

https://openhg-my.sharepoint.com/personal/jenshepherd_openhealthgroup_com/Documents/Documents/Alexion/Manuscripts/KOMET/Response%20from%20The%20Lancet/chenali@mail.nih.gov
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Methods
Study design and participants
KOMET is a multicentre, international, phase 3 study 
with a parallel, randomised, double-blind, placebo-
controlled, two-arm design to assess the efficacy and 
safety of selumetinib in adults (aged ≥18 years at 
informed consent) with NF1 and symptomatic, 
inoperable plexiform neurofibromas (figure 1A). The 
first participant was enrolled in KOMET on Nov 19, 2021. 

An interim analysis was planned after the 100th randomly 
assigned patient had the opportunity to complete their 
end of cycle 16 assessment (appendix p 4). The primary 
analysis was done after the last participant had the 
opportunity to complete their end of cycle 16 assessment 
(Aug 5, 2024).

Participants had at least one measurable plexiform 
neurofibroma (>3 cm in one dimension with a well 
defined contour and observable on at least three imaging 

Figure 1: Study design (A) and study disposition (B)
(A) The first participant was enrolled in KOMET on Nov 19, 2021. The protocol included an interim analysis data cutoff for the KOMET study when the 100th randomly 
assigned patient had the opportunity to complete cycle 16. The primary analysis for the KOMET study was done when the last participant had the opportunity to 
complete their cycle 16 assessment (Aug 5, 2024). (B) The data cutoff was Aug 5, 2024. NF1=neurofibromatosis type 1. PAINS-pNF=Pain Intensity Scale for Plexiform 
Neurofibromas. *Symptoms could include, but were not limited to, pain, motor morbidity, and disfigurement. †Participants who signed the informed consent form. 
‡Non-fulfilment of inclusion or exclusion criteria. §Two due to disease progression and one due to important protocol deviation.

Placebo twice daily

Randomisation 1:1

Key inclusion criteria
• ≥18 years with 

neurofibromatosis type 1 and 
symptomatic* inoperable 
plexiform neurofibroma

• A completed PAINS-pNF diary 
with a documented chronic 
target plexiform neurofibroma 
pain score on ≥4 of 7 days over 
≥2 weeks during screening

• Stable chronic pain medication 
at baseline

• Naive to mitogen-activated 
protein kinase inhibitors

• Ability to swallow whole 
capsules

Patients were stratified by 
chronic target plexiform 
neurofibroma pain score and 
geographical region
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Primary analysis
All patients had the 
opportunity to 
complete cycle 16

Final data cutoff
All patients had 
the opportunity to 
complete cycle 24

Selumetinib 25 mg/m2 twice daily

Selumetinib 25 mg/m2 twice daily

Early crossover to selumetinib
on MRI progression

A

B
184 participants enrolled† 

145 randomly assigned full analysis set 
and dosed safety analysis set 

39 excluded
28 screening failure‡
10 PAINS-pNF score <3 strata closed

1 withdrawal by participant

71 assigned to selumetinib 

53 ongoing treatment at primary 
analysis data cutoff 

18 discontinued
10 adverse event

5 withdrawal by participant
2 progressive disease
1 lost to follow-up

74 assigned to placebo 

59 ongoing treatment at primary 
analysis data cutoff

66 crossed over to selumetinib
3 before cycle 12§

63 after cycle 12

15 discontinued
6 adverse event
9 withdrawal by participant

See Online for appendix



Articles

www.thelancet.com   Published online June 2, 2025   https://doi.org/10.1016/S0140-6736(25)00986-94

slices) and ≥1 other diagnostic criterion for NF1 
(figure 1A).30 Tumour growth history was not part of the 
eligibility criteria. Full study inclusion and exclusion 
criteria are detailed in the appendix (p 8).

As the randomised period of this study was of a short 
duration, the participant population was not considered 
clinically vulnerable, and the safety profile of selumetinib 
was well established, an independent data monitoring 
committee was not deemed necessary for this study. This 
study was approved by the ethics committees of each 
study site (see the appendix p 15 for full details) and was 
done in accordance with the Declaration of Helsinki. 
Study conduct was consistent with International Council 
for Harmonisation—Good Clinical Practice, applicable 
regulatory requirements, and the AstraZeneca bioethics 
policy. All participants provided written informed 
consent to be enrolled into KOMET.

This study is registered with ClinicalTrials.gov, 
NCT04924608 and is active but not recruiting.

Randomisation and masking
Following a screening period of up to 28 days, eligible 
participants were randomly assigned 1:1 to oral 
selumetinib 25 mg/m² (capped at 50 mg twice daily for a 
body surface area ≥1·9 m²) or placebo twice daily. 
Randomisation was stratified by average baseline Pain 
Intensity Scale for Plexiform Neurofibromas 
(PAINS-pNF) chronic target plexiform neurofibroma 
pain intensity score (capped at 106 participants with an 
average score ≥3, and 40 participants with an average 
score <3), and geographical region. Participants must 
have completed the pain diary for 4 of 7 days for ≥2 weeks 
to establish their average baseline chronic target 
plexiform neurofibroma pain intensity score required for 
stratification.

Placebo participants were crossed over to selumetinib 
after cycle 12 completion. Earlier crossover was permitted 
for confirmed progression on imaging as established by 
independent central review. From cycle 13 onwards, 
participants in both the selumetinib group and the 
placebo group entered the open-label group with 
selumetinib administered in 28-day cycles until a 
discontinuation criterion was met or until the final data 
cutoff, whichever was earlier.

Procedures
Participants were instructed to swallow study intervention 
capsules whole with a glass of water approximately 12 h 
apart but no less than 6 h apart, on an empty stomach. At 
the time of initiation of KOMET, the fasting requirement 
was still specified in the selumetinib label; therefore, no 
food or drink other than water was permitted for 2 h 
before and 1 h after dosing. From the end of cycle 24 
(cycle 25, day 1), participants were not required to 
continue to observe the fasting restriction. Dose 
modifications were permitted in the case of adverse 
events and dose reductions were mandatory according to 

the protocol for certain prohibited medications. Complete 
response was defined as disappearance of the target 
plexiform neurofibroma, confirmed by a consecutive scan 
3–6 months after the first response. Partial response was 
defined as a ≥20% decrease in target plexiform 
neurofibroma volume compared with baseline, confirmed 
by a consecutive scan 3–6 months after the first response. 
Progressive disease was defined as a ≥20% increase in the 
target plexiform neurofibroma volume compared with 
baseline or the time of best response after documenting a 
partial response. The appearance of a new plexiform 
neurofibroma that was unequivocally and completely 
distinct and separate from the target plexiform 
neurofibroma and the non-target plexiform neurofibroma, 
or unequivocal progression (≥20% increase in volume) of 
an existing non-target plexiform neurofibroma, was also 
considered progressive disease.

Outcomes
Endpoints, objectives, and estimands are fully described 
in the appendix (p 12).

The primary endpoint was comparison of the effect of 
selumetinib versus placebo on confirmed partial and 
complete response rate (objective response rate) by 
the end of cycle 16 (approximately 15 months), by use of 
volumetric MRI analysis as established by masked 
independent central review per Response Evaluation 
in Neurofibromatosis and Schwannomatosis (REiNS) 
criteria.31 Before starting study treatment, the investigator 
selected the single most clinically relevant and measurable 
target plexiform neurofibroma. Volumetric MRI plexiform 
neurofibroma assessments were conducted at screening, 
day 28 of every four cycles until cycle 24, and day 28 of 
every six cycles thereafter. Definitions of complete 
response, partial response, stable disease, and progressive 
disease are provided in figure 1 and the appendix (p 4).

Key secondary endpoints were comparison of the effect 
of selumetinib versus placebo by assessment of: change 
in chronic target plexiform neurofibroma pain intensity 
from baseline to cycle 12 (approximately 11 months) in 
participants with a PAINS-pNF chronic target plexiform 
neurofibroma pain intensity score of at least 3 at baseline, 
and change in health-related quality of life from baseline 
to cycle 12 by use of the Plexiform Neurofibroma Quality 
of Life scale (PlexiQoL) total score. Further secondary 
endpoints relating to efficacy, pain, health-related quality 
of life, health status, physical functioning, and 
pharmacokinetics will be reported on in the future.

PAINS-pNF is a NF1-plexiform neurofibroma-specific 
adaptation of the NRS-11 scale32 developed by the National 
Cancer Institute (NCI) on the basis of extensive qualitative 
research to assess plexiform neurofibroma-related pain 
intensity.33 PAINS-pNF is undergoing validation with 
KOMET data, and in an NCI study. It consists of two items 
to assess participants’ experience of chronic target 
plexiform neurofibroma-related pain (tumour pain that is 
present most of the time) and spikes of target plexiform 
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neurofibroma-related pain (sudden bursts of tumour 
pain). Participants completed a daily e-diary to rate their 
worst target plexiform neurofibroma chronic and spike 
tumour pain intensity over approximately the past 24 h by 
selecting a number between 0 (no tumour pain) and ten 
(worst tumour pain possible). Plexiform neurofibroma 
pain medication use (with chronic pain medication 
scored with the WHO Modified Analgesic Ladder; 
appendix p 4), and study treatment intakes were recorded 
by participants on the same device.

The Pain–Interference index—plexiform neurofibroma 
(PII-pNF) tool is a 12-item measure based on qualitative 
research with participants and medical experts.33 PII-pNF 
assesses the extent to which plexiform neurofibroma-
related pain interferes with aspects of daily life (physical, 
social-emotional, and physiological). Responses are on a 

Selumetinib n=71 Placebo  n=74

Age at screening, years

n 71 74

Mean (SD) 32·6 (11·4) 29·8 (8·7)

Median (IQR) 31·0 (24·0–40·0) 28·0 (24·0–36·0)

Minimum, maximum 18, 60 18, 53

Sex

Male 33 (46%) 42 (57%)

Female 38 (54%) 32 (43%)

Race

Asian 22 (31%) 23 (31%)

Black or African American 6 (8%) 3 (4%)

White 38 (54%) 43 (58%)

Other 2 (3%) 3 (4%)

Not reported 3 (4%) 2 (3%)

Region*

China 11 (15%) 13 (18%)

Japan 7 (10%) 8 (11%)

Europe 31 (44%) 30 (41%)

Rest of the world 22 (31%) 23 (31%)

Time from diagnosis of NF1, years

n 70† 74

Mean (SD) 23·1 (13·5) 18·6 (12·7)

Median (IQR) 23·0 (14·8–32·1) 18·7 (7·9–27·3

Minimum, maximum 0·06, 60·9 0·04, 47·0

Time from diagnosis of inoperable plexiform neurofibroma, years

n 70† 74

Mean (SD) 8·69 (11·4) 8·10 (11·3)

Median (IQR) 2·5 (0·3–15·1) 2·3 (0·2–14·4)

Minimum, maximum 0·04, 45·9 0·03, 38·9

Target plexiform neurofibroma overall location

Neck–trunk 8 (11%) 11 (15%)

Trunk–extremity 16 (23%) 11 (15%)

Head and neck 7 (10%) 5 (7%)

Head 5 (7%) 7 (10%)

Extremity 13 (18%) 18 (24%)

Body 1 (1%) 2 (3%)

Trunk 21 (30%) 19 (26%)

Other 0 1 (1%)

Target plexiform neurofibroma volume, mL

Mean (SD) 480·91 (1231·0) 539·53 (927·2)

Median (IQR) 91·95 
(25·0–355·2)

221·85 
(49·7–529·6)

Minimum, maximum 0‡, 6264·3 9·1, 5621·9

Target plexiform neurofibroma symptoms§

Any symptoms 71 (100%) 74 (100%)

Pain 62 (87%) 61 (82%)

Motor weakness 14 (20%) 19 (26%)

Decreased range of motion 19 (27%) 19 (26%)

Sensory deficit 8 (11%) 13 (18%)

Plexiform neurofibroma-
related disfigurement

23 (32%) 17 (23%)

Other symptoms¶ 12 (17%) 19 (26%)

(Table 1 continues on next column)

Selumetinib n=71 Placebo  n=74

(Continued from previous column)

Baseline PAINS-pNF intensity score

<3 21 (30%) 21 (28%)

≥3 50 (70%) 53 (72%)

Any non-target plexiform neurofibroma

No 53 (75%) 44 (59%)

Yes 18 (25%) 30 (41%)

Non-target plexiform neurofibroma overall location

Neck–trunk 4 (6%) 4 (5%)

Trunk–extremity 2 (3%) 9 (12%)

Head and neck 5 (7%) 2 (3%)

Head 1 (1%) 1 (1%)

Extremity 0 4 (5%)

Trunk 6 (9%) 8 (11%)

Other 0 2 (3%)

Data are n (%) unless stated otherwise. The data cutoff was Aug 5, 2024. 
Percentages have been rounded up from one decimal place and, therefore, might 
add up to more than 100%. eCRF=electronic case report form. 
NF1=neurofibromatosis type 1. PAINS-pNF=Pain Intensity Scale for Plexiform 
Neurofibromas. *Europe includes France (selumetinib group: n=3; placebo group: 
n=2), Germany (selumetinib group: n=2; placebo group: n=8), Italy (selumetinib 
group: n=7; placebo group: n=8), Poland (selumetinib group: n=4; placebo group: 
n=1), Russia (selumetinib group: n=4; placebo group: n=3), Spain (selumetinib 
group: n=5; placebo group: n=4), and the U K (selumetinib group: n=6; placebo 
group: n=4). Rest of the world includes Australia (selumetinib group: n=6; placebo 
group: n=4), Brazil (selumetinib group: n=7; placebo group: n=13), Canada 
(selumetinib group: n=6; placebo group: n=3), and the USA (selumetinib group: 
n=3; placebo group: n=3). †Time from diagnosis of NF1 (years): time from 
diagnosis of NF1 to start of study intervention was greater than 60 years as it was 
calculated on the basis of date of birth and age at screening, which was recorded 
on the eCRF and not calculated. The sample size for time from diagnosis of NF1 
was 70 rather than 71 for the selumetinib group because data for one rescreened 
patient who had provided initial screening information on disease diagnosis were 
not transferred. The date of diagnosis of NF1 was collected in the eCRF, and the 
time to diagnosis of NF1 was defined as the difference between the first dose date 
and the date of diagnosis of NF1. Time from diagnosis of inoperable plexiform 
neurofibroma (years): Participants could have had more than one NF1 diagnostic 
criteria. ‡The minimum value of 0 for selumetinib is an error in data from one 
participant. §A participant could have had multiple symptoms and overall 
morbidity types. ¶Other symptom categories with less than 10% are not shown in 
the table.

Table 1: Baseline demographics and disease characteristics
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7-point Likert-style scale with anchors of “Not at All” and 
“Completely”. Total score is derived by averaging the 
responses to each of the 12 items.

PlexiQoL is a needs-based quality-of-life measure 
specific to adults with NF1-associated plexiform 
neurofibroma, which was developed by Heaney and 
colleagues 2020 and requires validation in the clinical 
trial setting.34 PlexiQoL comprises 18 dichotomous items 
covering appearance, relationships, independence, role 
fulfilment, and pleasure.34 Each item is given a score of 
1 (=true) or 0 (=not true); a total score is obtained by 

summing all items (range 0–18), lower scores indicate 
better quality of life. In KOMET, PlexiQoL was done by 
use of an electronic tablet during clinic visits at baseline, 
day 28 of cycle 2, and then day 28 of every four cycles 
until cycle 24, and day 28 of every six cycles thereafter.

Safety assessments, including adverse events, serious 
adverse events, protocol-defined adverse events of special 
interest (AESIs; defined in the appendix p 13), laboratory 
markers, and physical examinations, were done at 
screening, baseline, day 28 of cycles 1, 2, 4, 6, 8, 10, 12, 16, 
20, 24, and 30, end of treatment, and 30 days after last 
dose (appendix p 5).

Statistical analysis
Primary analysis on the comparison of objective response 
rate between groups was made by use of Fisher’s exact 
test. Objective response rates were presented with 
corresponding two-sided exact 95% CIs on the basis of 
the Clopper–Pearson method.35 Risk difference and 
95% CI based on the Miettinen–Nurminen (score) 
method36 were calculated.

Patient-reported outcome data were analysed by use of 
a Mixed Model for Repeated Measures approach, which 
included treatment, cycle number, and geographical 
region as categorical fixed effects; baseline patient-
reported outcome score as a continuous covariate; and 
treatment-by-cycle number and baseline patient-reported 
outcome score-by-cycle number interactions.

At a two-sided α level of 5%, 73 participants per group 
were required to detect a difference between selumetinib 
and placebo for objective response rate (20% vs 0%) with 
>99% power. A total of 42  participants per group were 
required to detect a treatment difference of at least 2 for 
change in PAINS-pNF chronic target PN pain intensity 
score (assuming SD of 2·8) in favour of selumetinib with 
90% power. To allow for approximately 20% dropout 
(ie, participants without ≥1 post-baseline average cycle 
PAINS-pNF chronic target plexiform neurofibroma pain 
score), 106  participants with baseline PAINS-pNF 
chronic target plexiform neurofibroma pain score of at 
least 3 were required to be randomly assigned to 
treatment with a 1:1 selumetinib:placebo allocation. To 
detect a treatment difference of at least 1·2 for PlexiQoL 
total score (assuming SD of 2·3) in favour of selumetinib 
with 80% power, 58 participants were required.

A multiple hierarchical testing procedure was employed 
to control for type 1 errors. All other p values are nominal 
(see appendix pp 5, 27 for more information).

Adverse events were coded by use of the Medical 
Dictionary for Regulatory Activities (version 26.1). 
Treatment-emergent adverse events were defined as 
events with onset or worsening after the first dose and 
within 30 days of the last dose or up to the day before the 
start of subsequent therapy.

Dropout was defined as “(patients discontinued from 
treatment at cycle 12 or patients discontinued from 
treatment at the primary analysis data cutoff divided by 

Figure 2: Best response* in participants randomly assigned to selumetinib (swimmer plot), full analysis set 
(A) and target plexiform neurofibroma volume and best percentage change at the primary analysis data 
cutoff—waterfall plot, full analysis set (B)
FAS=full analysis set. NF1=neurofibromatosis type 1. REiNS=Response Evaluation in Neurofibromatosis and 
Schwannomatosis. (A) *Best objective response is the response a participant had following the start of 
intervention, but before starting any subsequent NF1-PN therapy and up to and including progression or the last 
evaluable MRI assessment in the absence of progression. The on-treatment MRI volumetric assessment period was 
from the first dose until discontinuation or data cut-off (whichever occurs first), excluding data during prolonged 
study intervention interruption (>28 continuous days of no study intervention). According to REiNS criteria, a 
sustained response is at least 6 months. (B) Data cutoff was Aug 5, 2024. Waterfall pre-planned visualisation. Table 
data are from post-hoc analyses. SD of the mean was 11·3 for responders and 10·5 for non-responders. For 
responders, quartile 1 was−46·5 and quartile 3 was −28·1. For non-responders, quartile 1 was −17·3 and quartile 3 
was −11·4. C16=cycle 16, etc.
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total patients randomly assigned) multiplied by 100” (see 
appendix p 4 for more information).

Study populations are defined in the appendix p 14.
Any change, divergence, or departure from the 

approved protocol was considered a protocol deviation. 
Important deviations were defined as any non-
compliance that might significantly affect the reliability 
of the study data or that might significantly affect a 
participant’s rights, safety, or well-being. None of the 
important protocol deviations were considered to have 
affected the safety of the participants or the reliability of 
the study data.

Role of the funding source
The study sponsor (AstraZeneca) was responsible for 
study design, funded medical writing assistance, and 
provided formal review of the publication. Authors retain 
control and final authority of publication content and 
decisions, including journal choice.

Results
Participants were enrolled from 33 sites in 13 countries 
(Australia, Brazil, Canada, China, France, Germany, Italy, 
Japan, Poland, Russia, Spain, the UK, and the USA). The 
preplanned primary analysis at cycle 16 included the 
study period from Nov 19, 2021, to Aug 5, 2024 (primary 
analysis data cutoff).

Overall, of 184 participants enrolled, 145 were randomly 
assigned (selumetinib 71; placebo 74) and received at least 
one dose of study intervention (figure 1B). In the placebo 
group, 66 participants crossed over to selumetinib. Of 
these 66 participants, 63 crossed over to selumetinib at 
cycle 12 and three crossed over at an earlier timepoint. The 
study dropout rate was 22 (15%) of 145 before the end of 
cycle 12 and 31 (21%) at the primary analysis data cutoff 
(appendix p 18, figure 1B). The median duration of 
selumetinib exposure was 554 days (IQR 454–657) for the 
selumetinib group and 267 days (IQR 181–343) for the 
placebo–selumetinib group. Details of Important protocol 
deviations can be found in the appendix p 6.

Participant demographics and disease characteristics at 
baseline (table 1) were generally well balanced between 
treatment groups except for median plexiform 
neurofibroma tumour volume (selumetinib 91·95 mL 
[IQR 25·0–355·2]; placebo 221·85 mL [IQR 49·7–529·6]), 
presence of non-target plexiform neurofibroma tumours 
(selumetinib 18 [25%] of 71; placebo 30 [41%] of 74), and 
investigator-assessed target plexiform neurofibroma-
related disfigurement (selumetinib 23 [32%] of 71; 
placebo 17 [23%] of 74).

At baseline, 87% of selumetinib participants and 
82% of placebo participants had target plexiform 
neurofibroma-related pain. Overall, 70% in the selumetinib 
group and 72% in the placebo group had a baseline 
PAINS-pNF chronic pain intensity score of at least 3.

The primary endpoint was met: selumetinib objective 
response rate by cycle 16 was significant versus placebo in 

the full analysis set (appendix p 28). Overall, 14 (20%) of 
71 participants (95% CI 11·2 to 30·9) responded to 
selumetinib  versus four (5%) of 74 placebo participants 
(1·5 to 13·3); p=0·011. The estimated difference in 
objective response rate between the selumetinib and the 
placebo group was 14% (95% CI 3·8 to 25·8). The 
5% objective response rate observed in the placebo group 
was due to four participants who had a confirmed partial 
response by the end of cycle 16. Of these, two participants 
had a confirmed partial response at cycle 12 day 28 while 
receiving only placebo. The other two participants had a 
confirmed partial response at cycle 16 day 28 after 
four cycles (almost 4 months) of selumetinib treatment. 
In these two participants, tumour reductions were 22% 
and 23% at the end of the placebo period and 
improvements in tumour volume were observed after 
crossing over to selumetinib treatment resulting in 
reductions of 44% and 31% at the end of cycle 16 after 
four cycles of selumetinib treatment. The age and 
baseline tumour volume of the two responders on placebo 
only were 42 years and 940·0 mL for one participant and 
36 years and 25·5 mL for the second participant.

A rapid onset of response evident at a scheduled visit for 
the first planned staging evaluation (median: 3·7 months; 
95% CI 3·6 to 11·1) was observed for participants 
randomly assigned to the selumetinib group. Selumetinib 
showed clinically meaningful, sustained responses in 
most participants. Amongst those with a confirmed 
objective response to selumetinib (n=14), 86% remained 
in response for at least 6 months and the remaining 14% 
had been followed up for less than 6 months from the 
onset of response but remained in response at the time of 
the last evaluable MRI before data cutoff.

The best response in participants randomly assigned to 
selumetinib is shown in figure 2A. At cycle 16, 14 (20%) 

Selumetinib Placebo Selumetinib vs placebo

n Least-squares 
mean 

n Least-squares 
mean

Least-squares 
mean 
difference 

p value

Pain full analysis set* 42 −2·0 (0·30; 
−2·6 to −1·4)

42 −1·3 (0·29; 
−1·8 to −0·7)

−0·8 (0·41; 
−1·6 to −0·1)

0·07

Baseline PAINS-pNF level

≥2 45 −2·0 (0·28; 
−2·6 to −1·5)

44 −1·2 (0·28; 
−1·7 to −0·6)

−0·9 (0·39; 
−1·6 to −0·1)

0·03 
(nominal)

≥1 50 −1·9 (0·26; 
−2·4 to −1·3)

49 −1·0 (0·26; 
−1·5 to −0·5)

−0·8 (0·36; 
−1·5 to −0·1)

0·02 
(nominal)

Full analysis set 57 −1·6 (0·22; 
−2·0 to −1·1)

62 −0·9 (0·21; 
−1·3 to −0·5)

−0·7 (0·30; 
−1·3 to −0·1)

0·02 
(nominal)

Data are mean (SE; 95% CI). Statistical analysis model: Mixed Model for Repeated Measures with randomised 
treatment, cycle, baseline score, geographical region, pain strata, treatment group by cycle number, and baseline 
PAINS-pNF score by cycle number. Unstructured covariance matrix. Scale meaningful score difference ≤−2 points. 
PAINS-pNF=Pain Intensity Scale for Plexiform Neurofibromas. *Pain FAS (baseline PAINS-pNF ≥3), first key secondary 
endpoint, confirmatory analysis; baseline PAINS-pNF ≥1, ≥2, post-hoc analyses; Full analysis set (all participants 
regardless of baseline PAINS-pNF score), preplanned supplementary exploratory analysis.

Table 2: Change from baseline in PAINS-pNF chronic target plexiform neurofibroma pain intensity score 
at cycle 12, according to population analysed
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of 71 participants in the selumetinib group had a 
confirmed partial response, 50 (70%) of 71 had stable 
disease,one (1%) had progressive disease, and 
six (8%) were not evaluable because of early 
discontinuation due to adverse events (n=3), withdrawal 
of consent (n=2), and loss to follow-up (n=1). In the 
placebo group, 63 (85%) of 74 participants had stable 
disease, five (7%) of 74 had progressive disease, and two 
(3%) of 74 were not evaluable because of early 
discontinuation due to adverse events (appendix p 7).

Post-hoc analyses of participants in the selumetinib 
group who showed an objective response (n=14) showed 
a mean −36·6% target plexiform neurofibroma volume 
reduction from baseline to cycle 16 (figure 2B). The mean 
target plexiform neurofibroma volume reduction from 
baseline to cycle 16 in participants in the selumetinib 
group who had not shown an objective response (n=51) 
was −9·9%.

In the full analysis set, when compared with placebo 
(by cycle 12) a difference was observed in best percentage 
change from baseline in target plexiform neurofibroma 
volume in the selumetinib group (lease-squares mean 
difference −11·1%; 95% CI −15·5% to −6·8%; nominal 
p<0·0001; appendix p 7). Additionally, selumetinib had a 
continuous effect on target plexiform neurofibroma 
tumour volume reduction over time, extending beyond 
cycle 12 (appendix p 29). Placebo participants switching 
to selumetinib after cycle 12 also responded to treatment 
(eight of 66 participants by the primary analysis data 
cutoff; median exposure time 267 days; appendix p 32).

Participants with a baseline chronic pain score of at 
least 3 had a greater reduction in PAINS-pNF chronic 

target plexiform neurofibroma pain intensity score with 
selumetinib (least-squares mean −2·0; 95% CI 
−2·6 to −1·4) versus placebo (least-squares mean −1·3; 
−1·8 to −0·7), although this did not reach significance 
(least-squares mean difference −0·8; 95% CI −1·6 to 0·1; 
p=0·070; pain full analysis set; table 2). The reduction in 
PAINS-pNF chronic pain score observed in the 
selumetinib group was clinically meaningful (scale 
meaningful score difference ≤−2 points).37,38 There was 
consistent improvement in chronic pain following 
selumetinib treatment across populations with different 
baseline pain thresholds (table 2).

In addition, a consistent effect on chronic pain 
reduction over time and after crossover was observed 
(pain full analysis set; figure 3). The crossover group had 
a maximum mean reduction of 1·4 during the 
randomised period; the mean reduction only surpassed 
the meaningful score difference of at least 2 points after 
participants switched from placebo to selumetinib. A 
greater proportion of chronic target plexiform 
neurofibroma pain palliation responders (appendix p 4) 
was observed in the selumetinib versus the placebo 
group starting at cycle 3 and throughout the randomised 
period (appendix p 33).

A greater decrease was observed in spike pain scores 
with selumetinib versus placebo (full analysis set; 
appendix p 34). A difference was observed in PAINS-pNF 
spike target plexiform neurofibroma pain intensity at the 
end of the randomised period between the selumetinib 
(least-squares mean: −2·5; 95% CI −3·1 to −1·9) and the 
placebo group (least-squares mean −1·5; −2·0 to −0·9), 
as established by the difference in mean change in 
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Figure 3: Change from baseline in PAINS-pNF chronic target plexiform neurofibroma pain intensity score over time, pain full analysis set*
Supplementary analysis. Descriptive analysis. Three placebo participants crossed over to selumetinib before cycle 12.  PAINS-pNF=Pain Intensity Scale for Plexiform 
Neurofibromas. *Pain full analysis set—participants randomly assigned to study intervention with a baseline pain intensity score of at least 3.
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PAINS-pNF spike target plexiform neurofibroma pain 
intensity score from baseline (least-squares mean 
difference −1·1; 95% CI −1·8 to −0·3; nominal p=0·0085).

The extent to which plexiform neurofibroma-related 
pain interfered with daily functioning decreased with 
selumetinib treatment, as shown by change in PII-pNF 
scores over time (full analysis set; appendix p 35). At the 
end of the randomised period, a difference in PII-pNF 
pain interference total score in the full analysis set (least-
squares mean difference −0·5; 95% CI −0·9 to −0·1; 
nominal p=0·023) was observed between the selumetinib 
(least-squares mean −0·9; 95% CI −1·3 to −0·6) and the 
placebo group (least-squares mean −0·5; −0·8 to −0·1).

At cycle 12, a relative reduction from baseline in pain 
medication usage of 27% was observed in the selumetinib 
group, versus 14% in the placebo group (full analysis set; 
appendix p 35). In the selumetinib group, 47% of 
participants had no analgesia for chronic plexiform 
neurofibroma pain at baseline versus 70% at the end of 
the randomised period. Corresponding proportions for 
the placebo group were 51% at baseline and 65% at the 
end of the randomised period (full analysis set; appendix 
p 20).

No significant differences were observed for 
selumetinib versus placebo in PlexiQoL total score (least-
squares mean change from baseline [95% CI] −0·4 
[−1·3 to 0·5] for selumetinib and −0·3 [−1·2 to 0·6] for 
placebo; nominal p=0·92; appendix p 21).

Overall, 100% of selumetinib participants and 92% of 
placebo participants reported at least one adverse event 
(table 3). The most frequently reported adverse events in 
the selumetinib group were dermatitis acneiform 
(42 [59%] of 71), increased blood creatine phosphokinase 
(32 [45%]), and diarrhoea (30 [42%]). The most frequently 
reported adverse events in the placebo group were 
COVID-19 (15 [20%] of 74), nausea (12 [16%]), and fatigue 
(10 [14%]). Overall, 96% of selumetinib participants and 
57% of placebo participants had adverse events assessed 
by the investigator as possibly related to treatment.

Most adverse events were grade 1/2 (table 3). Overall, 
27% of participants in the selumetinib group and 15% of 
participants in the placebo group had at least one grade 3 
adverse event. The percentage of participants who had at 
least one adverse event of at least grade 3 was higher in 
the selumetinib (32%) versus the placebo group (18%). 
In the selumetinib group, five (7%) participants had 
grade 3 increased blood creatine phosphokinase. All 
other adverse events of at least grade 3 in the selumetinib 
group occurred in no more than two participants. Overall, 
20% and 1%, respectively, had adverse events of at least 
grade 3 that were assessed by the investigator as possibly 
related to study intervention (appendix p 22). No grade 5 
adverse events were reported.

No notable differences in the frequency of serious 
adverse events were observed between the selumetinib 
(14%) and placebo groups (12%; appendix p 24). Four 
(6%) participants in the selumetinib group and one (1%) 

placebo participant had serious adverse events assessed 
by the investigator as possibly treatment-related (table 3). 
In the selumetinib group, one participant with a 
preexisting medical history of psychiatric disorder had a 
worsening of symptoms that led to a grade 3 psychiatric 
decompensation or deterioration on day 186 and 
subsequent treatment discontinuation (event not 
resolved at data cutoff); another participant had grade 3 
cellulitis on day 279 leading to treatment discontinuation 
(event was resolved); one participant had grade 3 cellulitis 

Selumetinib n=71 Placebo n=74

Any adverse events 71 (100%) 68 (92%)

Adverse event, possibly related* 68 (96%) 42 (57%)

Adverse event, CTCAE grade 3 or higher 23 (32%) 13 (18%)

CTCAE grade 3 or higher, possibly related* 14 (20%) 1 (1%)

Outcome of death 0 0

Serious adverse event (including events with 
outcome of death)

10 (14%) 9 (12%)

Serious adverse event (including events with 
outcome of death), possibly related*

4 (6%) 1 (1%)

Serious adverse event leading to discontinuation 4 (6%) 4 (5%)

Serious adverse event leading to discontinuation, 
possibly related*

2 (3%) 0

Adverse event leading to discontinuation 9 (13%) 5 (7%)

Adverse event leading to discontinuation, possibly 
related*

6 (8%) 1 (1%)

Adverse event leading to dose modification† 27 (38%) 10 (14%)

Adverse event leading to dose interruption 19 (27%) 8 (11%)

Adverse event leading to dose reduction 10 (14%) 3 (4%)

Any AESIs‡ 47 (66%) 16 (22%)

Any other significant adverse events§ 0 0

Maximum reported CTCAE grade

1 16 (23%) 22 (30%)

2 32 (45%) 33 (45%)

3 19 (27%) 11 (15%)

4 4 (6%) 2 (3%)

System organ class with a higher percentage of participants with adverse events in the selumetinib group

Infections and infestations 38 (54%) 33 (45%)

Psychiatric disorders 7 (10%) 2 (3%)

Nervous system disorders 20 (28%) 20 (27%)

Eye disorders 12 (17%) 9 (12%)

Ear and labyrinth disorders 6 (8%) 4 (5%)

Respiratory, thoracic, and mediastinal disorders 12 (17%) 12 (16%)

Gastrointestinal disorders 53 (75%) 32 (43%)

Hepatobiliary disorders 3 (4%) 2 (3%)

Skin and subcutaneous tissue disorders 64 (90%) 26 (35%)

Musculoskeletal and connective tissue disorders 19 (27%) 17 (23%)

Renal and urinary disorders 6 (8%) 5 (7%)

Reproductive system and breast disorders 5 (7%) 3 (4%)

Congenital, familial, and genetic disorders 1 (1%) 0

General disorders and administration-site 
conditions

36 (51%) 21 (28%)

Investigations 44 (62%) 21 (28%)

Injury, poisoning, and procedural complications 11 (15%) 9 (12%)

(Table 3 continues in next column)
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on day 339 leading to treatment interruption (event was 
resolved); and one participant had two events of grade 3 
headache on day 74 and day 77. Both events led to 
treatment interruption and were resolved. One placebo 
participant had grade 3 bacterial urinary tract infection 
on day 63, leading to dose reduction (event was resolved).

AESIs were selected (appendix p 13) on the basis of 
known class effects of mitogen-activated protein kinase 
(MEK) inhibitors to increase understanding of important 
potential risks of selumetinib.39 Most AESIs were 
grade 1–2 (appendix p X). The most frequently reported 
AESI was increased blood creatine phosphokinase 
(32 [45%]) for selumetinib and increased alanine 
aminotransferase (ALT; five [7%]) for placebo. Four (6%) 
selumetinib participants had AESIs with maximum 
severity of grade 3 (increased blood creatine 
phosphokinase, decreased left ventricular ejection 
fraction [LVEF], increased ALT, and increased aspartate 
aminotransferase [AST]). Two additional participants had 
increased blood creatine phosphokinase with a maximum 
severity of grade 4; neither were serious or led to 

discontinuation and only one of these two grade 4 events 
led to interruption with restart of treatment at a reduced 
dose. Three placebo participants had AESIs with a 
maximum severity of grade 3 (increased blood creatine 
phosphokinase, and muscular weakness). No myopathy 
or rhabdomyolysis were reported. Ocular toxicity events 
were grade 1. No central serous retinopathy, retinal vein 
occlusion, or retinal pigment epithelial detachment were 
reported. One selumetinib participant (1%) had a grade 3 
LVEF decrease from 59% at baseline to 50% that was 
non-serious, and did not require dose modification. No 
participants had overlapping decreased LVEF with 
peripheral oedema or swelling, and oedema. No cardiac 
AESIs were serious or led to discontinuation.

Dose interruptions or reductions due to adverse events 
were more frequent with selumetinib than placebo 
(table 3; appendix p 26). Nineteen (27%) of 71 participants 
in the selumetinib group had adverse events leading to 
dose interruptions versus eight (11%) of 74 participants 
in the placebo group. The most common adverse events 
leading to dose interruption were increased blood 
creatine phosphokinase (three [4%]); and COVID-19, 
headache, abdominal pain, and nausea (two [3%] each) in 
the selumetinib group. All other interruptions in the 
selumetinib group occurred in only one participant each 
(appendicitis, cellulitis, folliculitis, influenza, paronychia, 
decreased appetite, syncope, periorbital oedema, 
dyspnoea, diarrhoea, lip swelling, vomiting, dermatitis 
acneiform, rash papular, myalgia, chest discomfort, 
peripheral swelling, swelling face, LVEF decreased, 
international normalised ratio increased, lipase 
increased, weight decreased, and joint dislocation). The 
most common adverse event leading to dose interruption 
in the placebo group was vomiting (two [3%]). All other 
interruptions in the placebo group occurred in only 
one participant each (COVID-19, gastrointestinal 
infection, influenza, urinary tract infection, anaemia, 
thrombocytopenia, decreased appetite, dysaesthesia, 
superficial vein thrombosis, acute respiratory failure, 
dental caries, diarrhoea, muscular weakness, and ovarian 
cyst). Dose reductions due to adverse events occurred in 
ten (14%) participants in the selumetinib groupand 
three  (4%) in the placebo group. The most common 
adverse events leading dose reductions were alopecia, 
paronychia, increased ALT, increased AST, and increased 
blood creatinine phosphatase in the selumetinib group 
(two [3%] each), and bacterial urinary tract infection, 
thrombocytopenia, dyspnoea, nausea, and malaise in the 
placebo group (one [1%] each). No new safety concerns 
were identified during assessment of laboratory results, 
vital signs, electrocardiograms, or ophthalmological 
examinations.

Discussion
Adults with NF1 and symptomatic, inoperable plexiform 
neurofibromas have a considerable unmet need for 
pharmacological treatments.21–23 The ongoing, 

Selumetinib n=71 Placebo n=74

(Continued from previous column)

Adverse events had by ≥10% of participants in either treatment group by preferred term

Dermatitis acneiform 42 (59%) 8 (11%)

Diarrhoea 30 (42%) 9 (12%)

Blood creatine phosphokinase increased 32 (45%) 4 (5%)

Nausea 18 (25%) 12 (16%)

Vomiting 18 (25%) 6 (8%)

Fatigue 14 (20%) 10 (14%)

Alopecia 13 (18%) 8 (11%)

Dry skin 13 (18%) 4 (5%)

Aspartate aminotransferase increased 13 (18%) 4 (5%)

COVID-19 11 (15%) 15 (20%)

Oedema peripheral 11 (15%) 1 (1%)

Alanine aminotransferase increased 11 (15%) 5 (7%)

Rash 11 (15%) 3 (4%)

Paronychia 9 (13%) 3 (4%)

Headache 8 (11%) 9 (12%)

Stomatitis 7 (10%) 3 (4%)

Constipation 7 (10%) 1 (1%)

Pruritus 7 (10%) 5 (7%)

Anaemia 5 (7%) 8 (11%)

Pain in extremity 5 (7%) 8 (11%)

Arthralgia 3 (4%) 8 (11%)

Decreased appetite 1 (1%) 8 (11%)

Data are n (%). Randomised period: first dose date until earliest of last dose of cycle 12, crossover, 30 days after 
discontinuation, day before the start of subsequent therapy, or data cutoff. Percentages have been rounded up from 
one decimal place and, therefore, might add up to more than 100%. AESI=adverse event of special interest. 
CTCAE=Common Terminology Criteria for Adverse Events (version 5.0). *As assessed by the investigator. †Action 
taken either a drug interruption or a dose reduction, or both. ‡Per protocol, AESIs included ocular toxicity, 
hepatotoxicity, muscular toxicity, and cardiac toxicity events (see appendix p 13, 25). §Significant adverse events, other 
than serious adverse events and those adverse events leading to discontinuation of study intervention, which are of 
particular clinical importance are identified and classified as other significant adverse events.

Table 3: Number of participants with adverse events in the randomised period, safety analysis set
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international KOMET study is the first, and as of 
May, 2025, the largest trial done in adult participants 
with NF1-PN that has a placebo-controlled group. The 
placebo control, which was limited to 12 cycles for ethical 
reasons, provides a comparative analysis of the primary 
endpoint of objective response rate and both key 
secondary endpoints. By evaluating efficacy and safety of 
selumetinib versus placebo, insights can be obtained into 
the natural regression in adults with NF1-PN. The 
crossover phase of the study increases the robustness of 
the design by allowing the benefit of selumetinib in 
patients with progressing tumour on placebo to be 
assessed. KOMET met its primary endpoint showing the 
efficacy of selumetinib in reducing plexiform 
neurofibroma volume in this population.

Some between-group differences in disease 
characteristics at baseline were observed (target plexiform 
neurofibroma tumour volume, target plexiform 
neurofibroma-related disfigurement, and non-target 
plexiform neurofibroma tumours). Notably, there was 
substantial variation in the time from diagnosis of 
inoperable plexiform neurofibroma at enrolment. This 
reflects the heterogeneous nature of NF1-PN and the 
global practice pattern of the study; enrolment of a more 
homogenous population would have represented a 
substantial challenge in the context of NF1 being 
classified as a rare disease.

In KOMET, the magnitude of tumour volume reduction 
seen in participants who responded to selumetinib 
(median: −33·9%; IQR −46·5 to 28·1) was significant 
and clinically relevant for the treatment duration of 
16 cycles. The efficacy of selumetinib in adults with 
NF1-PN has also been investigated in a phase 2 study 
done in Korea and a phase 2 NCI-led study.40,41 In these 
two non-randomised studies, most participants treated 
with selumetinib had a reduction in target plexiform 
neurofibroma volume, with improvements in pain and 
quality of life.40,41 When taken in the context of these other 
findings, the observed reductions in plexiform 
neurofibroma volume noted during the KOMET primary 
analysis reinforce the evidence of selumetinib efficacy in 
adults. Although final analysis of KOMET will occur 
when the last participant has had the opportunity to 
complete 24 cycles, it should be noted that a response 
was observed in some KOMET participants who had only 
received 4  months of selumetinib treatment (placebo 
crossover group).

The objective response rate for selumetinib was 
reported as 68% in the phase 2 SPRINT paediatric study,7 
63% in the phase 2 NCI-led open-label adult study,41 and 
20% in the primary analysis of KOMET. Given that all 
three studies used volumetric MRI assessment by REiNS 
criteria, this probably reflects differences in study design 
and the fact that the primary endpoint for KOMET was 
assessed after a shorter time period (16 cycles vs a median 
number of treatment cycles of 36 at the primary analysis 
data cutoff for SPRINT and a median duration of 

treatment of 28 months at data cutoff for the open-label 
adult study).7,41 Furthermore, the SPRINT study was 
conducted in paediatric patients with a median age of 
10 years at enrolment, whereas the open-label adult study 
and KOMET were conducted in adults (aged ≥18 years at 
enrolment).7,41 Notably, some of the patients in KOMET 
could have enrolled at a later stage of disease than others 
depending on resources available in their country to help 
manage NF1-plexiform neurofibromas.

Pain is a frequent symptom of NF1,43 and over 80% of 
KOMET participants had plexiform neurofibroma-related 
chronic pain at baseline, as assessed by use of the 
PAINS-pNF measure, which uses a standard 
NRS-11 scale for evaluating chronic and spike pain 
intensity associated with the target plexiform 
neurofibroma. Use of PAINS-pNF to assess pain intensity, 
rather than the original NRS-11 scale, which is not disease-
specific, was a key strength of the KOMET study. 
Furthermore, KOMET is the first randomised trial in NF1-
plexiform neurofibroma to incorporate a placebo control 
group. Notably, other studies of MEK inhibitors have used 
a single-arm design without a comparator 
(NCT03231306),25,44 and inclusion of a placebo control 
group in KOMET allowed pain data to be more easily 
interpreted, accounting for the placebo effect. Therefore, it 
is important to note that decreases in target plexiform 
neurofibroma pain scores were detected with selumetinib 
treatment.

Participants in the placebo group reported some pain 
reduction before crossover to selumetinib. This 
observation could have been owing to a placebo effect 
caused by increased surveillance and patient awareness 
of pain throughout KOMET through use of a daily e-diary 
capturing aspects related to this target plexiform 
neurofibroma manifestation. Notably, meaningful score 
difference (2-point decrease in PAINS-pNF score) was 
not seen in the placebo group until after crossover to 
selumetinib, supporting the placebo effect in the first 
12 cycles.

Although the PAINS-pNF and PII-pNF measures are 
pending psychometric validation, these tools were 
specifically developed to capture target plexiform 
neurofibroma-related pain rather than all possible 
sources of pain that adults with NF1 can have. KOMET 
data support chronic and spike target plexiform 
neurofibroma pain reduction following selumetinib 
treatment and suggest that the PAINS-pNF tool can 
distinguish between spike and chronic pain in the 
context of a clinical trial. Consistent improvement in 
chronic target plexiform neurofibroma pain across 
populations with different baseline pain thresholds was 
observed, along with a higher proportion of chronic pain 
responders and a greater decrease in spike pain scores 
for selumetinib versus placebo. A greater reduction in 
the use of chronic pain medication was observed for 
participants on selumetinib versus placebo. A greater 
proportion of chronic target plexiform neurofibroma 
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pain palliation responders was observed in the 
selumetinib group than the placebo group starting at 
cycle 3 through the duration of the randomised period, 
although this was not significant; a reduction in the 
extent to which plexiform neurofibroma-related pain 
interfered with daily functioning was also observed.

PlexiQoL is a relatively new quality-of-life measure 
specifically for adults with NF1-plexiform neurofibromas 
that has previously only been used in one phase 1 clinical 
trial;45 therefore, sensitivity to change had not been 
examined until the psychometric validation work 
completed within KOMET.15,34,45 No significance was 
observed for the change from baseline in PlexiQoL total 
score at cycle 12 for selumetinib versus placebo. The 
psychometric analysis done in the context of KOMET 
data has indicated that PlexiQoL items might not be able 
to accurately discriminate between situations where 
participants report very good or very poor quality of life.45 
With evidence showing that selumetinib improves 
quality of life and is an established and effective treatment 
intervention for NF1-plexiform neurofibroma,7,40,41 the 
lack of observed effects assessed by PlexiQoL suggests 
that the dichotomous nature of the response scales 
(yes or no) might not be sensitive enough to capture the 
effects of plexiform neurofibroma treatment within the 
period (12 cycles; approximately 11 months) of assessment 
from baseline. Therefore, use of PlexiQoL in KOMET 
represents a study limitation, and additional validation of 
this measure in the context of clinical trials is warranted 
before widespread use.34

KOMET was conducted in multiple countries providing 
an international perspective on adult NF1-plexiform 
neurofibromas, which could have increased the overall 
diversity of the included population, and differentiates 
KOMET from the adult open-label study conducted only 
in the USA. Notably, the KOMET study safety results for 
the primary analysis were consistent with the known 
safety profile of selumetinib.7,28 Most adverse events were 
grade 1 or 2. Many of the reported adverse events were 
observed at a similar frequency in both the selumetinib 
and the placebo group, indicating that some adverse 
events might be predominantly disease-related rather 
than treatment-related. Most adverse events where 
differences between the selumetinib and the placebo 
groups were found are adverse events described as 
adverse drug reactions on the basis of other studies done 
in the paediatric population; only constipation was added 
as an adverse drug reaction for selumetinib on basis of 
the KOMET study findings. Most adverse events that led 
to dose interruptions in both treatment groups were 
single events. Differences in treatment interruptions 
between the two groups were driven by the known safety 
profile of selumetinib and encompassed adverse events 
classified as infections and infestations (10% for 
selumetinib vs 4% for placebo); blood and lymphatic 
system disorders (0% vs 2%); metabolism and nutrition 
disorders (1% each); nervous system disorders (4% vs 1%); 

eye disorders (1% vs 0%), vascular disorders (0% vs 1%); 
respiratory, thoracic, and mediastinal disorders (1% vs 
1%); gastrointestinal disorders (7% vs 4%); skin and 
subcutaneous tissue disorders (3% vs 0%); 
musculoskeletal and connective tissue disorder 
(1% vs 1%); reproductive system and breast disorders 
(0% vs 1%); general disorders and administration site 
conditions (4% vs 0%); investigations (9% vs 0%); injury, 
poisoning, and procedural complications (1% vs 0%).28,41

It is important to note that the findings presented here 
are primary analysis results with further data beyond 
cycle 16 to follow as the KOMET study progresses. 
Further follow-up of the crossover participants will aid 
assessment of the effect of the switch to selumetinib and 
its timing on tumour growth rate, pain response, and 
quality of life as well as providing further safety and 
tolerability data for selumetinib in the adult population 
who have NF1-plexiform neurofibroma. Further safety 
data obtained from the next data cutoff for KOMET after 
24 cycles of treatment will allow comparisons to be made 
with the adverse events reported in the open-label adult 
study whereby grade 3 treatment-related adverse events 
had reduced to one instance each of elevated creatinine 
phosphokinase and elevated lipase, and the incidence of 
grade 4 adverse events had reduced to zero after cycle 24.41

In the first international, randomised, placebo-
controlled trial in adults with NF1-plexiform 
neurofibroma, selumetinib 25 mg/m² twice daily taken 
orally achieved a clinically and significant objective 
response rate versus placebo, a clinically meaningful 
reduction in chronic target plexiform neurofibroma pain 
intensity score at cycle 12 compared with baseline, and a 
manageable safety–tolerability profile with no new safety 
concerns. The observations of reduction in tumour 
volume by cycle 16, reduction in chronic and spike pain, 
reduction in analgesia, and decrease in pain interference 
over placebo show that selumetinib is effective at treating 
plexiform neurofibromas in adults with NF1.
KOMET study investigators
Yemima Berman (Australia), Viviane Sonaglio and Rodrigo Perez Pereira 
(Brazil), Maria Daniela D’Agostino and Carolina Barnett-Tapia (Canada), 
Yicheng Zhu and Pinan Liu and Xinghua Gao (China), 
Maëlla Severino-Freire and Laura Fertitta (France), Cordula Matthies and 
Martin Schuhmann (Germany), Angela Mastronuzzi and Silverio Perrotta 
(Italy), Yoshimasa Nobeyama and Robert Nakayama (Japan), Jan Styczyński 
(Poland), Marina Dorofeeva and Beniamin Bokhyan (Russia), 
Juan Manuel Sepulveda Sanchez (Spain), Angela Swampillai and 
Alexander Lee (UK), and Hans Shuhaiber, and Brian Van Tine (USA).

Contributors
APC, GO’SC, SF, IB, RL, RdlRR, SJD, ED, and PW conceived the study. 
APC, GO’SC, PLW, SM, SF, IB, ZC, LGD, JRW, YN, and IH provided 
study resources. Data were curated by GO’SC, IB, ZC and RdlRR. Study 
data were analysed by RL, RdlRR, AA, and NL; IH also provided data 
interpretation, including key messages and conclusions. The study was 
supervised by APC, GO’SC, SF, LGD, ME, JRW, RL (for the biometrics 
components), RdlRR, IH, SJD, ED, and PW. GO’SC, LGD and IH were 
responsible for acquiring funding for the project. The data were 
validated and verified by APC, GO’SC, LGD, YN, RL, RdlRR, IH, ED, 
and PW. The investigations were done by APC, GO’SC, SF, IB, ZC, 
LGD, ME, JRW, YN, and AA. APC, IB, ZC, LGD, RL, RdlRR, AA, IH, 
and PW did the data visualization. The methodology was designed by 



Articles

13www.thelancet.com   Published online June 2, 2025   https://doi.org/10.1016/S0140-6736(25)00986-9

APC, SF, RL, RdlRR, IH, and ED; IH also provided the definition for 
post-hoc analysis. The project was coordinated and administered by SF, 
RL (for the biometrics components), RdlRR, IH, and ED. All authors 
were involved in preparation of the initial draft of the manuscript and 
were responsible for reviewing and editing the manuscript. All authors 
had full access to all study data and accept responsibility to submit for 
publication. The KOMET investigators included in the study collected 
and analysed clinical and molecular data of the patients they enrolled 
and critically reviewed the final manuscript.

Declaration of interests
PLW, SM, and ED receive research support from the Intramural 
Research Program of the National Institutes of Health and worked on 
this project as an official duty activity. PLW and SM also received 
funding from the Neurofibromatosis Therapeutics Acceleration Program 
for their work on developing and validating the PAINS-pNF and PII-pNF 
measures. SF has received speaker honoraria from Alexion, AstraZeneca 
Rare Disease and compensation for advice or lecturing from Alexion, 
AstraZeneca Rare Disease, and SpringWorks Therapeutics. IB received 
consultancy fees from Alexion, AstraZeneca Rare Disease and 
SpringWorks Therapeutics. LDG received consultancy fees from Alexion 
and AstraZeneca Rare Disease. ME received consultancy fees from 
Alexion, AstraZeneca Rare Disease. YN received honoraria from Ono, 
Alexion, AstraZeneca Rare Disease, Daiichi-Sankyo, Hisamitsu, 
Zimmer-Biomet, and Stryker, and received consulting or advisory role 
fees from AstraZeneca, Alexion, AstraZeneca Rare Disease, Boehringer, 
and Seikagaku. RL, RdlRR, AA, IH, and NL are employees of, and own 
stocks in, Alexion, AstraZeneca Rare Disease. SD is an employee of 
Merck Sharp & Dohme, a subsidiary Merck, Rahway, NJ, USA and owns 
stocks in Merck & Rahway, NJ, USA. PW received consultation fees from 
Alexion, AstraZeneca Rare Disease, AstraZeneca, and SpringWorks 
Therapeutics.APC received support from AstraZeneca for this study that 
was paid to the National Cancer Institute.; has received support for 
attending meetings from the America Association for Cancer Research, 
AstraZeneca, and Genentech; has a patent pending with Genentech; 
owns stock in Vanguard Healthcare; declares that the National Cancer 
Institute has received drugs from AstraZeneca, Genentech, 
Karyopharma, Pfizer, and Cybrexa, and is Chief Specialty Editor for 
Precision Medicine Frontiers in Medicine. GO’SC declares support from 
AstraZeneca for this study paid to the National Cancer Institute. 
GO’SC declares support from AstraZeneca for this study that was paid to 
the National Cancer Institute. ZC has received support from 
AstraZeneca paid to his institution (Sun Yat-sen University Cancer 
Center) for this study. JRW has received grants paid to his institution 
from NHMRC, Medical Research Future Fund, Cancer Council Victoria, 
Anheart therapeutics, Flicker of Hope, and Perpeutual; has received 
payment or honoraria for lectures, presentations, or speaker bureaus 
from AnHeart therapeutics, Roche and MSD; has participated on a data 
safety monitoring board of advisory board for Telix Pharmaceuticals.; 
and declares an unpaid leadership role in the management committee 
COGNO and the research advisory committee for the Mark Hughes 
Foundation.

Data sharing
AstraZeneca will consider requests for disclosure of clinical study 
participant-level data provided that participant privacy is assured through 
methods such as data de-identification, pseudonymisation, or 
anonymisation (as required by applicable law), and if such disclosure 
was included in the relevant study informed consent form or similar 
documentation. Qualified academic investigators can request 
participant-level clinical data and supporting documents (statistical 
analysis plan and protocol) pertaining to Alexion-sponsored studies. 
Further details regarding data availability and instructions for requesting 
information are available in the Alexion Clinical Trials Disclosure and 
Transparency Policy at https://www.alexionclinicaltrialtransparency.com/
data-requests/.

Acknowledgments
The authors also thank the patients enrolled on the KOMET study. 
The authors thank Brigitte Widemann and Andrea Gross from the 
National Cancer Institute for their advice in the early stages of the study 
design. The authors thank Jen Shepherd, Ngaire White, and Suzanne 

Berresford, of Helix, OPEN Health Communications, London, UK, for 
providing medical writing assistance, funded by Alexion, AstraZeneca 
Rare Disease, and Merck Sharp & Dohme, a subsidiary of Merck, 
Rahway, NJ, USA, under the direction of the authors and in accordance 
with Good Publications Practice (2022) guidelines.

References
1	 Blakeley JO, Plotkin SR. Therapeutic advances for the tumors 

associated with neurofibromatosis type 1, type 2, and 
schwannomatosis. Neuro Oncol 2016; 18: 624–38.

2	 Hirbe AC, Gutmann DH. Neurofibromatosis type 1: 
a multidisciplinary approach to care. Lancet Neurol 2014; 
13: 834–43.

3	 Wolters PL, Burns KM, Martin S, et al. Pain interference in youth 
with neurofibromatosis type 1 and plexiform neurofibromas and 
relation to disease severity, social-emotional functioning, and 
quality of life. Am J Med Genet A 2015; 167A: 2103–13.

4	 Yap YS, McPherson JR, Ong CK, et al. The NF1 gene revisited - 
from bench to bedside. Oncotarget 2014; 5: 5873–92.

5	 Stewart DR, Korf BR, Nathanson KL, Stevenson DA, Yohay K. 
Care of adults with neurofibromatosis type 1: a clinical practice 
resource of the American College of Medical Genetics and 
Genomics (ACMG). Genet Med 2018; 20: 671–82.

6	 Friedman JM. Neurofibromatosis 1. In: Adam MP, Feldman J, 
Mirzaa GM, Pagon RA, Wallace SE, Amemiya A, eds. GeneReviews. 
University of Washington, Seattle, 1993.

7	 Gross AM, Wolters PL, Dombi E, et al. Selumetinib in children with 
inoperable plexiform neurofibromas. N Engl J Med 2020; 
382: 1430–42.

8	 Miller DT, Freedenberg D, Schorry E, et al, and the Council on 
Genetics, and the American College of Medical Genetics and 
Genomics. Health supervision for children with neurofibromatosis 
Type 1. Pediatrics 2019; 143: e20190660.

9	 Nguyen R, Kluwe L, Fuensterer C, Kentsch M, Friedrich RE, 
Mautner VF. Plexiform neurofibromas in children with 
neurofibromatosis type 1: frequency and associated clinical deficits. 
J Pediatr 2011; 159: 652–5.e2.

10	 Williams VC, Lucas J, Babcock MA, Gutmann DH, Korf B, Maria BL. 
Neurofibromatosis type 1 revisited. Pediatrics 2009; 123: 124–33.

11	 Gross AM, Singh G, Akshintala S, et al. Association of plexiform 
neurofibroma volume changes and development of clinical 
morbidities in neurofibromatosis 1. Neuro Oncol 2018; 20: 1643–51.

12	 Copley-Merriman C, Yang X, Juniper M, Amin S, Yoo HK, Sen SS. 
Natural history and disease burden of neurofibromatosis type 1 with 
plexiform neurofibromas: a systematic literature review. 
Adolesc Health Med Ther 2021; 12: 55–66.

13	 Yoo HK, Porteous A, Ng A, et al. Impact of neurofibromatosis type 1 
with plexiform neurofibromas on the health-related quality of life 
and work productivity of adult patients and caregivers in the UK: 
a cross-sectional survey. BMC Neurol 2023; 23: 419.

14	 Jensen SE, Patel ZS, Listernick R, Charrow J, Lai J-S. Lifespan 
development: symptoms experienced by individuals with 
neurofibromatosis type 1 associated plexiform neurofibromas from 
childhood into adulthood. J Clin Psychol Med Settings 2019; 
26: 259–70.

15	 Heaney A, Wilburn J, Langmead S, et al. A qualitative study of the 
impact of plexiform neurofibromas on need fulfilment in adults 
with neurofibromatosis type 1. SAGE Open Med 2019; 
7: 2050312119829680.

16	 Nguyen R, Dombi E, Widemann BC, et al. Growth dynamics of 
plexiform neurofibromas: a retrospective cohort study of 
201 patients with neurofibromatosis 1. Orphanet J Rare Dis 2012; 
7: 75.

17	 Fisher MJ, Blakeley JO, Weiss BD, et al. Management of 
neurofibromatosis type 1-associated plexiform neurofibromas. 
Neuro Oncol 2022; 24: 1827–44.

18	 Akshintala S, Baldwin A, Liewehr DJ, et al. Longitudinal evaluation 
of peripheral nerve sheath tumors in neurofibromatosis type 1: 
growth analysis of plexiform neurofibromas and distinct nodular 
lesions. Neuro Oncol 2020; 22: 1368–78.

19	 Uusitalo E, Rantanen M, Kallionpää RA, et al. Distinctive cancer 
associations in patients with neurofibromatosis type 1. J Clin Oncol 
2016; 34: 1978–86.

https://www.alexionclinicaltrialtransparency.com/data-requests/
https://www.alexionclinicaltrialtransparency.com/data-requests/


Articles

www.thelancet.com   Published online June 2, 2025   https://doi.org/10.1016/S0140-6736(25)00986-914

20	 Evans DGR, Baser ME, McGaughran J, Sharif S, Howard E, 
Moran A. Malignant peripheral nerve sheath tumours in 
neurofibromatosis 1. J Med Genet 2002; 39: 311–14.

21	 Armstrong AE, Belzberg AJ, Crawford JR, Hirbe AC, Wang ZJ. 
Treatment decisions and the use of MEK inhibitors for children 
with neurofibromatosis type 1-related plexiform neurofibromas. 
BMC Cancer 2023; 23: 553.

22	 Needle MN, Cnaan A, Dattilo J, et al. Prognostic signs in the 
surgical management of plexiform neurofibroma: the Children’s 
Hospital of Philadelphia experience, 1974-1994. J Pediatr 1997; 
131: 678–82.

23	 Prada CE, Rangwala FA, Martin LJ, et al. Pediatric plexiform 
neurofibromas: impact on morbidity and mortality in 
neurofibromatosis type 1. J Pediatr 2012; 160: 461–67.

24	 US Food and Drug Administration. FDA approves mirdametinib 
for adult and pediatric patients with neurofibromatosis type 1 who 
have symptomatic plexiform neurofibromas not amenable to 
complete resection. 2025. https://www.fda.gov/drugs/resources-
information-approved-drugs/fda-approves-mirdametinib-adult-and-
pediatric-patients-neurofibromatosis-type-1-who-have-symptomatic 
(accessed Mar 3, 2025).

25	 Moertel CL, Hirbe AC, Shuhaiber HH, et al. ReNeu: a pivotal, phase 
IIb trial of mirdametinib in adults and children with symptomatic 
neurofibromatosis type 1-associated plexiform neurofibroma. 
J Clin Oncol 2025; 43: 716–29.

26	 AstraZeneca. Koselugo approved in Japan for paediatric patients 
with plexiform neurofibromas in neurofibromatosis type 1. 2022. 
https://www.astrazeneca.com/media-centre/press-releases/2022/
koselugo-approved-in-japan-for-paediatric-patients-with-plexiform-
neurofibromas.html (accessed Nov 28, 2024).

27	 AstraZeneca. Koselugo approved in China for paediatric patients 
with neurofibromatosis type 1 and plexiform neurofibromas. 2023. 
https://www.astrazeneca.com/media-centre/press-releases/2023/
koselugo-approved-in-china-for-paediatric-patients-with-
neurofibromatosis-type-1-and-plexiform-neurofibromas.html 
(accessed Nov 28, 2024).

28	 Alexion. Selumetinib (Koselugo) Full prescribing information. 2020. 
https://alexion.com/Documents/koselugo_uspi.pdf (accessed 
Nov 28, 2023).

29	 European Medicines Agency. Koselugo. 2021. https://www.ema.
europa.eu/en/medicines/human/EPAR/koselugo (accessed 
Nov 28, 2024).

30	 Legius E, Messiaen L, Wolkenstein P, et al, and the International 
Consensus Group on Neurofibromatosis Diagnostic Criteria 
(I-NF-DC). Revised diagnostic criteria for neurofibromatosis type 1 
and Legius syndrome: an international consensus 
recommendation. Genet Med 2021; 23: 1506–13.

31	 Dombi E, Ardern-Holmes SL, Babovic-Vuksanovic D, et al. 
Recommendations for imaging tumor response in 
neurofibromatosis clinical trials. Neurology 2013; 
81 (suppl 1): S33–40.

32	 Wolters PL, Martin S, Merker VL, et al. Patient-reported outcomes 
in neurofibromatosis and schwannomatosis clinical trials. Neurology 
2013; 81 (suppl 1): S6–14.

33	 Al Ghriwati N, Struemph K, Martin S, et al. Development of patient 
reported outcome measures assessing tumor pain intensity and 
tumor pain interference for individuals with neurofibromatosis 
type 1 and plexiform neurofibromas: qualitative findings. 
J Patient Rep Outcomes 2025; 9 (1): 46.

34	 Heaney A, Wilburn J, Rouse M, et al. The development of the 
PlexiQoL: A patient-reported outcome measure for adults with 
neurofibromatosis type 1-associated plexiform neurofibromas. 
Mol Genet Genomic Med 2020; 8: e1530.

35	 Clopper CJ, Pearson ES. The use of confidence or fiducial limits 
illustrated in the case of the binomial. Biometrika 1934; 26: 404–13.

36	 Miettinen O, Nurminen M. Comparative analysis of two rates. 
Stat Med 1985; 4: 213–26.

37	 Farrar JT, Portenoy RK, Berlin JA, Kinman JL, Strom BL. Defining 
the clinically important difference in pain outcome measures. Pain 
2000; 88: 287–94.

38	 Salaffi F, Stancati A, Silvestri CA, Ciapetti A, Grassi W. Minimal 
clinically important changes in chronic musculoskeletal pain 
intensity measured on a numerical rating scale. Eur J Pain 2004; 
8: 283–91.

39	 Heinzerling L, Eigentler TK, Fluck M, et al. Tolerability of 
BRAF/MEK inhibitor combinations: adverse event evaluation and 
management. ESMO Open 2019; 4: e000491.

40	 Kim H, Yoon HM, Kim EK, et al. Safety and efficacy of selumetinib 
in pediatric and adult patients with neurofibromatosis type 1 and 
plexiform neurofibroma. Neuro Oncol 2024; 26: 2352–63.

41	 Gross AM, O’Sullivan Coyne G, Dombi E, et al. Selumetinib in 
adults with NF1 and inoperable plexiform neurofibroma: a phase 2 
trial. Nat Med 2025; 31: 105–15.

42	 Tian Z, You Y, Xiao M, et al. Inhibition of YAP sensitizes the 
selumetinib treatment for neurofibromatosis type 1 related 
plexiform neurofibroma. Int J Med Sci 2023; 20: 125–35.

43	 Kongkriangkai AM, King C, Martin LJ, et al. Substantial pain 
burden in frequency, intensity, interference and chronicity among 
children and adults with neurofibromatosis type 1. 
Am J Med Genet A 2019; 179: 602–07.

44	 Fisher MJ, Shih CS, Rhodes SD, et al, and the Neurofibromatosis 
Clinical Trials Consortium. Cabozantinib for neurofibromatosis 
type 1-related plexiform neurofibromas: a phase 2 trial. Nat Med 
2021; 27: 165–73.

45	 Adeyemi A, Norquist J, Yang X, et al. MSR190 Psychometric 
analysis of the patient-reported plexiform neurofibromas quality of 
life measure using KOMET study data. Value Health 2024; 27: S476.

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-mirdametinib-adult-and-pediatric-patients-neurofibromatosis-type-1-who-have-symptomatic
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-mirdametinib-adult-and-pediatric-patients-neurofibromatosis-type-1-who-have-symptomatic
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-mirdametinib-adult-and-pediatric-patients-neurofibromatosis-type-1-who-have-symptomatic
https://www.astrazeneca.com/media-centre/press-releases/2022/koselugo-approved-in-japan-for-paediatric-patients-with-plexiform-neurofibromas.html
https://www.astrazeneca.com/media-centre/press-releases/2022/koselugo-approved-in-japan-for-paediatric-patients-with-plexiform-neurofibromas.html
https://www.astrazeneca.com/media-centre/press-releases/2022/koselugo-approved-in-japan-for-paediatric-patients-with-plexiform-neurofibromas.html
https://www.astrazeneca.com/media-centre/press-releases/2023/koselugo-approved-in-china-for-paediatric-patients-with-neurofibromatosis-type-1-and-plexiform-neurofibromas.html
https://www.astrazeneca.com/media-centre/press-releases/2023/koselugo-approved-in-china-for-paediatric-patients-with-neurofibromatosis-type-1-and-plexiform-neurofibromas.html
https://www.astrazeneca.com/media-centre/press-releases/2023/koselugo-approved-in-china-for-paediatric-patients-with-neurofibromatosis-type-1-and-plexiform-neurofibromas.html
https://alexion.com/Documents/koselugo_uspi.pdf
https://www.ema.europa.eu/en/medicines/human/EPAR/koselugo
https://www.ema.europa.eu/en/medicines/human/EPAR/koselugo

	Efficacy and safety of selumetinib in adults with neurofibromatosis type 1 and symptomatic, inoperable plexiform neurofibromas (KOMET): a multicentre, international, randomised, placebo-controlled, parallel, double-blind, phase 3 study
	Introduction
	Methods
	Study design and participants
	Randomisation and masking
	Procedures
	Outcomes
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References




