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Phase I Trial of Selumetinib for Plexiform 
Neurofibromas in Children with NF1  

• Taken twice daily on a continuous dosing schedule (1 cycle = 28 days)

• Primary Objective:  Define the maximum tolerated dose (MTD) of selumetinib for 

pediatric patients with inoperable PN

• First treatment to show shrinkage in majority of plexiform neurofibromas (PN) in NF1

• Partial response in 17/24 patients
Baseline Cycle 5 Cycle 10

Responses at ~60% of adult recommended dose

Dombi E, et al. N Engl J Med. 2016.
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Meeting with FDA in 2015

• Phase I study with anecdotal clinical benefit but no prospective 

patient reported or functional measures in this study

• Approval strategy:

– Collaboration with CTEP, academic institutions (CHOP, CNMC, 

Cincinnati), AstraZeneca, NTAP, FDA 

• FDA approval depends on clinical benefit:

– Show PN volume reduction AND clinically meaningful improvement in 

pain, function, disfigurement

• Challenges: 

– No validated patient reported and functional outcomes for NF1 and PN

– Limited natural history data for PRO/Functional Measures



Considerations for Use of External Control Groups

❑ Not possible or ethical to run placebo control
❑ No available therapy for comparison

❑ Absence of a standard therapy
❑ Disease progression is well understood or predictable
❑ The outcome measure is objective
❑ The effect of the treatment is:

❑ Large/dramatic
❑ Not affected by investigator motivation or choice of subject
❑ Strong temporal association with drug/administration/intervention
❑ Consistent with effect in animal models

❑ Control group: well documented, access to individual patient data
❑ Results provide compelling evidence of change in established progression of disease

Jahanshahi M et al.: Therapeutic Innovation & Regulatory Science, 2021



Phase II Trial of 

Selumetinib for 

Symptomatic, Inoperable 

Plexiform Neurofibromas 

in Children with NF1

Red = 2013 REiNS Supplement

Blue = 2016 REiNS Supplement

Orange = 2021 REiNS Supplement

First patient enrolled August 2015



NCI NF Natural History Study for NF1 PN Growth

• Established PN Growth Rate:

– PN grow most rapidly in young 

children

– Spontaneous PN shrinkage occurs 

BUT no patients with >20% shrinkage 

per year

• Collected an age-matched control 

cohort using identical methodology  

to the SPRINT cohort

(Akshintala, 2020; Gross 2020)

Plexiform Neurofibromas

(N=70)



NCI NF Natural History Study for PN Morbidity
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• Higher PN percent growth per year 

associated with increased need for pain 

medication

• Majority of patients in NCI cohort had 

PN related morbidity even at baseline 

assessment

• Once a morbidity develops, does not 

generally resolve in patients with 

growing tumors

(Gross 2018)



When is Use of Use of External Control Design Most Meaningful?

❑ Not possible or ethical to run placebo control
❑ No available therapy for comparison

❑ Absence of a standard therapy
❑ Disease progression is well understood or predictable
❑ The outcome measure is objective
❑ The effect of the treatment is:

❑ Large/dramatic
❑ Not affected by investigator motivation or choice of subject
❑ Strong temporal association with drug/administration/intervention
❑ Consistent with effect in animal models

❑ Control group: Well documented, access to individual patient data
❑ Results provide compelling evidence of change in established progression of disease

Jahanshahi M et al.: Therapeutic Innovation & Regulatory Science, 2021

✓
No other agent with similar activity in NF1 PN✓

✓
NF1 NHx study characterized 

growth & morbidity

Volumetric MRI analysis✓

✓

✓

✓

✓

✓

✓

✓



Phase 2 Trial: Selumetinib in Children with NF1 PN 

• Primary objective: Overall Response Rate

• Key Secondary Objectives:

• Functional and Patient Reported Outcomes

• Results: 

• Confirmed Partial response 34/50 (68%) patients

• Clinical benefit with improvement in pain and 

function

Baseline Pre-Cycle 13 Pre-Cycle 37

86% improvement 72% improvement

Gross AM, et al. N Engl J Med. 2020.



PN on Selumetinib vs Natural History

3-year follow-up: 84% PFS 

in selumetinib arm vs 15% 

in natural history arm 

Gross AM, et al. N Engl J Med. 2020.

Age matched control: NCI Natural history and selumetinib

Median PFS 

Natural History 1.3 

years



Defining Clinical Benefit in SPRINT

• Group Level Analyses:

– Advantages: 

• Can assess for change across multiple individuals

– Challenges:

• Small # of patients in each subgroup (e.g. motor, airway, etc)

• No external control cohort

• Individual Level Analyses:

– Advantages:  Allows for assessment of TOTALITY of the data

– Challenges:  Is this any better than anecdotal evidence?
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SPRINT Functional Evaluations Feasibility & 

Interpretation
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No accepted methodologies 

for assessing change relative 

to PN-specific location 

REiNS Recommendations 

for NF1 Available

Normative data for NF1 not 

available



Patient Narratives & Individual Patient Reviews 

• Patient Narratives: 

– 15-30 pages per patient describing:

• Patients baseline tumor status & morbidity assessment

• Safety assessments and adverse event reports

• Results of all functional and patient reported outcome measures 

including photographs

• Individualized Patient Reviews

• Individualized Patient Reviews

– Prepared by AZ and reviewed at each site by study team

– Site study team made assessment about whether patient received 

clinical benefit from treatment
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Individual Patient Review Example
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When is Use of Use of External Control Design Most Meaningful?

❑ Not possible or ethical to run placebo control
❑ No available therapy for comparison

❑ Absence of a standard therapy
❑ Disease progression is well understood or predictable
❑ The outcome measure is objective
❑ The effect of the treatment is:

❑ Large/dramatic
❑ Not affected by investigator motivation or choice of subject
❑ Strong temporal association with drug/administration/intervention
❑ Consistent with effect in animal models

❑ Control group: Well documented, access to individual patient data
❑ Results provide compelling evidence of change in established progression of disease

Jahanshahi M et al.: Therapeutic Innovation & Regulatory Science, 2021

✓
No other agent with similar activity in NF1 PN✓

✓
NF1 NHx study characterized 

growth & morbidity

Volumetric MRI analysis✓

✓

✓

✓

✓

✓

✓

✓
✓

Phase 2 study showed change in natural history of tumor growth AND clinical outcome measures
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FDA Approval of Selumetinib

April 10, 2020

“The Food and Drug Administration (FDA) approved selumetinib for the treatment 
of pediatric patients 2 years of age and older with neurofibromatosis type 1 (NF1) 
who have symptomatic, inoperable plexiform neurofibromas (PN).” 

FDA Prescribing Information; FDA Press Release, April 10, 2020.
https://www.ema.europa.eu/en/medicines/human/summaries-opinion/koselugo (April 22, 2021)

April 22, 2021: 

“Committee for Medicinal Products for Human Use (CHMP) adopted a positive 
opinion, recommending the granting of a conditional1 marketing authorisation for 
the medicinal product Koselugo2, intended for the treatment of paediatric patients 
with neurofibromatosis type 1 (NF1) plexiform neurofibromas (PN).”

Regulatory Agency Approval of Selumetinib (KoselugoTM)

https://www.ema.europa.eu/en/medicines/human/summaries-opinion/koselugo


Logistical Challenges with 

FDA Submission

• NCI internal databases not configured for registration 

studies

– Unable to lock the study database

– Used 2 separate databases (one for safety data, one for 

efficacy/functional/PRO data)

• Monitoring/auditing happened after many patients were 

already enrolled on trial

• Study sponsor was not a pharmaceutical company – not 

used to registration trials
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Timeline of SPRINT and FDA Interactions
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

SPRINT Phase 1 

begins enrollment

• FDA Meeting about BTD

• SPRINT Phase 2 begins 

enrollment
FDA Type C 

Meeting #1

FDA Type C 

Meeting #2

• FDA Breakthrough Designation

• FDA Type B Pre-NDA Meeting

• FDA Inspection of SPRINT Sites

FDA Approval of 

Selumetinib

SPRINT Phase 2, 

Stratum 1 completes 

enrollment

• SPRINT Phase 1 

Completes enrollment

• Pre-IND Meeting with 

FDA (discussed Phase 2 

study design)
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Regulatory Agency Approval of Selumetinib (KoselugoTM) - October 2022

1. USA

2. Brazil

3. United Arab 

Emirates

4. South Korea

5. European Union (27 

member countries)

6. Israel

7. Singapore

8. Great Britain

9. India

10. Mexico

11. Russia

12. Australia

13. Taiwan

14. Hong Kong

15. Switzerland

16. Japan



Key Conclusions & Lessons Learned

• Importance of consistency of methodologies between 

the trial and the natural history cohort

• Databases matter! (and so does early monitoring)

• “Totality of the Data”

• Feasibility depends on the impact of the treatment

– Similarity of eligibility criteria

– Temporal association of effect

– Degree of effect
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