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cNF background

• cNFs affect more than 99% of adults with NF1 
• No malignant potential but have significant negative 

effects on quality of life
• Current treatment is limited, treat a subset of cNFs, 

and can result in scarring and future tumor 
recurrence

• Development of effective medical therapies is needed



Patient-centered cNF research
• Lack of data concerning how patients assess 

morbidity related to cNFs and how they view current 
and potential cNF treatments

• As therapies become available for cNFs, it is critical 
to understand the patient perspective to guide the 
design of clinical trials

• Federal funding and regulatory organizations (e.g. 
FDA, PCORI) are strongly encouraging the 
involvement of patient representatives to facilitate 
better informed decisions for patient-centered 
research



Adult cNF survey
• Created by the Response Evaluation in 

Neurofibromatosis and Schwannomatosis
(REiNS) Cutaneous Neurofibroma Working 
Group

• Designed to collect basic demographic 
information, details about the patient’s cNFs, 
views on morbidity related to specific aspects of 
cNFs, and views regarding current and potential 
future cNF treatment

• A survey link was distributed via the Children’s 
Tumor Foundation Patient Registry email blast

• Inclusion criteria: NF1, at least 1 cNF, at least 
18 years old, and English speaking 



Characteristics (n=548)
Mean (SD) or N 

(%)
Age 44.9 (±13.7)
Sex

Female 385 (67.7%)
Male 171 (30.1%)
Other 1 (0.2%)
Not answered 12 (2.1%)

Race
American Indian or Alaska Native 7 (1.2%)
Asian 20 (3.5%)
Black of African American 15 (2.6%)
Native Hawaiian or Other Pacific Islander 5 (0.9%)
White 488 (85.8%)
Other 20 (3.5%)
Not answered 14 (2.5%)

Ethnicity
Hispanic or Latino 36 (6.3%)
Not Hispanic or Latino 413 (72.6%)
Other 91 (16.0%)
Not answered 29 (5.1%)

Education
Did not complete high school 21 (3.7%)

High school degree or equivalent (e.g. GED) 95 (16.7%)
Some college but no degree 131 (23.0%)
Associate degree (2 year college degree) 83 (14.6%)
Bachelor degree (4 year college degree) 145 (25.5%)
Graduate degree 80 (14.1%)
Not answered 14 (2.5%)

Work outside of home
Yes 343 (60.3%)
No 213 (37.4%)
Not answered 13 (2.3%)

First person in family with NF
Yes 368 (64.7%)
No 188 (33.0%)
Not answered 13 (2.3%)

14.6% response rate





Respondent cNF Characteristics N (%)
Number of cNFs

Not Answered 39 (6.9%)

1-19 over entire body 89 (15.6%)

20-99 over entire body 136 (23.9%)

100-500 over entire body 185 (32.5%)

> 500 over entire body 122 (21.1%)

Age at 1st cNF

Not Answered 41 (7.2%)

Less than 10 years old 147 (25.8%)

10-19 years old 239 (42.0%)

20-29 years old 104 (18.3%)

30-39 years old 30 (5.3%)

40 years or older 8 (1.4%)

Body locations with cNFs

Scalp 289 (50.8%)

Face 375 (65.9%)

Neck 364 (64.0%)

Trunk (chest, belly, back) 494 (86.8%)

Arms 451 (79.3%)

Hands 334 (58.7%)

Legs 364 (64.0%)

Feet 301 (52.9%)

Genitals 222 (39.0%)

Nipple/Areola 300 (52.7%)

Other 39 (6.9%)

Flat cNF

Yes 318 (55.9%)

No 86 (15.1%)

I don't know 130 (22.9%)

Not Answered 35 (6.2%)



(1)

(2)

(3)

(Rank)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

OTHER

COLOR

PAIN

FIRMNESS

ITCH

SIZE

NUMBER

LOCATION

APPEARANCE

How much does each FEATURE of your raised cutaneous 
neurofibromas bother you (physically, cosmetically, or emotionally)?

Extremely (5) Very much (4) Somewhat (3) Not so much (2) Not at all N/A (1)



What is it about the cNF feature(s) 
that bother you? 

• “While the total number can usually be covered by clothing, this can 
sometimes be restrictive and uncomfortable, especially in hot 
weather. The location of some of the cutaneous growths is such that 
they cause bulges underneath clothing that can be difficult to mask 
or camouflage.”

• “While pain is always present I don't have to talk about that, but 
people always see the tumors. I can hide my pain, I can't hide the 
quantity of tumors.”

• “Each time I look in the mirror I see a person who I don't want to be 
because of the neurofibromas. Inside I see myself as a butterfly 
however, my appearance may say other wise. I try to have a 
conversation with a person, however, I see their eyes staring at my 
lumps and bumps.”
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How much does each FEATURE of your flat cutaneous neurofibromas 
bother you (physically, cosmetically, or emotionally)?

Extremely (5) Very much (4) Somewhat (3) Not so much (2) Not at all N/A (1)
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How much do your cutaneous neurofibromas bother you on each AREA 
of your body (physically, cosmetically, or emotionally)?

Extremely (5) Very much (4) Somewhat (3) Not so much (2) Not at all N/A (1)
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When thinking about the raised cutaneous neurofibromas that bother 
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If the itching went away I would be okay with the way
my cutaneous neurofibromas currently are

If the pain went away I would be okay with the way my
cutaneous neurofibromas currently are

If my raised cutaneous neurofibromas looked more flat
I would be okay with my cutaneous neurofibromas

I would prefer skin color changes (lighter or darker)
instead of a cutaneous neurofibroma

I would prefer a scar instead of a cutaneous
neurofibroma

How do you agree with the following statements?

Strongly Agree Agree Neither Agree nor Disagree Disagree Strongly Disagree



Adult cNF Survey Conclusions
• Appearance, number, and location are the most 

bothersome cNF features
• Trunk and face are the most bothersome body areas
• Majority of respondents are okay with treatment that 

does not result in 100% clearance
• Limitations: not necessarily representative of the general 

population of individuals with NF1



Future Directions
• Development of an adolescent/caregiver cNF survey

– How willing are adolescents/caregivers to risk side-effects?
– Would you have enrolled your child into a cNF prevention study?
– ???

• Using this information to develop patient and clinician 
scales (e.g. global assessments/severity scales) 



What is an Investigator Global 
Assessment (IGA)?

An ordinal scale from 0-4 
Each grade is defined by a 

distinct and clinically relevant 
morphologic description 

The definition of severity grade 
should not include lesion count 
– intended to be a qualitative 
assessment of the condition

Success should be a grade 0 or 
1 (clear or almost clear) and at 
least a 2 grade improvement 

from baseline

IGA

FDA Guidance for industry: Acne vulgaris. May 2018



Example of IGAs: psoriasis

Score Short descriptor Detailed descriptor
0 Clear No signs of psoriasis; postinflammatory

hyperpigmentation may be present
1 Almost clear No thickening; normal to pink coloration; 

no to minimal focal scaling

2 Mild Just detectable to mild thickening; pink to 
light red coloration; predominantly fine 
scaling

3 Moderate Clearly distinguishable to moderate 
thickening; dull to bright red, clearly 
distinguishable to moderate thickening; 
moderate scaling

4 Severe Severe thickening with hard edges; bright 
to deep dark red coloration; severe/coarse 
scaling covering almost all or all lesions



Example of IGAs: eczema
Score Short descriptor Detailed descriptor
0 Clear No inflammatory signs of atopic dermatitis 

(erythema, induration/papulation, lichenification, 
oozing/crusting). PIH and/or 
hypopigmentation may be present

1 Almost clear Barely perceptible erythema, barely perceptible 
induration/papulation, and/or minimal 
lichenification. No oozing or crusting. 

2 Mild Slight but definite erythema (pink), slight but 
definite induration/papulation, and/or slight but 
definite lichenification. No oozing or crusting.

3 Moderate Clearly perceptible erythema (dull red), clearly 
perceptible induration/papulation, and/or clearly 
perceptible lichenification. Oozing and crusting 
may be present. 

4 Severe Marked erythema (deep or bright red), marked 
induration/papulation, and/or marked 
lichenification. Disease is widespread in extent. 
Oozing or crusting may be present.



Example of IGAs: lateral canthus 
rhytides

Score Wrinkle severity at 
rest

Description

0 Absent No visible wrinkles
1 Minimal Minimal wrinkles, within 1.5cm radius of 

the lateral canthus and may be minimally 
etched

2 Mild Shallow wrinkles, extending between 1.5-
2.5cm radius of the lateral canthus and 
minimally etched

3 Moderate Moderately deep wrinkles, extending 
between 1.5-2.5cm radius of the lateral 
canthus and moderately etched

4 Severe Very long wrinkles, extending 2.5cm radius 
of the lateral canthus and may be deeply 
etched



Example of IGAs: epidermal cGVHD

Score Short descriptor Long descriptor

0 Clear Residual hyperpigmentation may be 
present

1 Almost clear Light erythema, papules, and/or scale 
involving 0-20% of target area

2 Mild Erythema, fine scale and/or papules 
involving >20% of target area

3 Moderate Confluent erythema and scale, and/or 
papules covering >50% of target area

4 Severe Confluent erythema and scale, and/or 
papules covering >50% of target area



Other future considerations

• Vismodegib for basal cell carcinoma
– The major efficacy outcome measure of the trial was ORR as 

assessed by an independent review facility. 
– mBCC cohort: tumor response assessed by RECIST criteria
– laBCC cohort: tumor response assessed by measurement of 

externally assessible tumor
– An objective response in laBCC required at least one of the 

following criteria and absence of any criterion for disease 
progression: 

• (1) ≥ 30% reduction in lesion size [sum of the longest diameter (SLD)] from 
baseline in target lesions by radiographic assessment; 

• (2) ≥ 30% reduction in SLD from baseline in externally visible dimension of 
target lesions; 

• (3) complete resolution of ulceration in all target lesions. Complete response 
was defined as objective response (as defined above) with no residual BCC 
on sampling tumor biopsy. 
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• Hemangeol for infantile hemangioma
• Clinical efficacy was evaluated by counting 

complete or nearly complete resolution of 
the target hemangioma, which was 
evaluated by blinded centralized 
independent assessment of photography 
at Week 24 compared to baseline

24



Instrument development

FDA Guidance for industry: PRO measures. December 2009



“The patient-focused drug 
development meetings conducted to 

date have given FDA a deeper 
appreciation for the expertise that 

patients and caregivers can bring to 
the process and the value of 

incorporating their voice.”

FDA Draft Guidance: Patient-focused drug development. June 2018.



Cutaneous NF IGA
Score Short descriptor Detailed descriptor

0 Clear No residual tumor; scar or pigmentary 
change may be present

1 Almost clear

2 Mild

3 Moderate

4 Severe
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If the itching went away I would be okay with the way
my cutaneous neurofibromas currently are

If the pain went away I would be okay with the way my
cutaneous neurofibromas currently are

If my raised cutaneous neurofibromas looked more flat
I would be okay with my cutaneous neurofibromas

I would prefer skin color changes (lighter or darker)
instead of a cutaneous neurofibroma

I would prefer a scar instead of a cutaneous
neurofibroma

How do you agree with the following statements?

Strongly Agree Agree Neither Agree nor Disagree Disagree Strongly Disagree



Cutaneous NF IGA
Score Short descriptor Detailed descriptor

0 Clear No residual tumor; scar or pigmentary 
change may be present

1 Almost clear

2 Mild

3 Moderate

4 Severe
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Cutaneous NF IGA
Score Short descriptor Detailed descriptor

0 Clear No residual tumor; scar or pigmentary 
change may be present

1 Almost clear

2 Mild

3 Moderate

4 Severe
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