
Table 1. Structured clinical question 
	Population
	Intervention
	Comparison
	Outcomes

	Atopic dermatitis patients (≥12 years or older) with confirmed diagnosis of moderate to severe atopic dermatitis.
	Adults/Adolescent with weight at least 60 kg: Initial dose of 600 mg (two 300 mg injections) followed by 300 mg given every other week;

Adolescent with weight less than 60 kg: initial dose of 400 mg (two 200 mg injection) followed by 200 mg given every other week
	Standard of care

	Critical: 
· SCORAD
· EASI 50 or 75
· Pruritus – measured by numerical rating scale (NRS), peak score on NRS, and the percent body surface area affected
· Safety (adverse events)*
Important: 
· Investigator’s Global Assessment (IGA)
· Rescue medication use
· Pain
· Sleep disturbance – measured by the Patient-Oriented Eczema Measure (POEM)
· Symptoms of anxiety and depression – measured by the Hospital Anxiety and Depression Scale (HADS)
· Quality of life (QOL) - measured by Dermatology Life Quality Index (DLQI) and Global Individual Signs Score (GISS) for adults, or C


*Only drug related adverse events and severe adverse events were considered

Table 2: GRADE scoring of AD related outcomes

	Outcome
	Importance

	SCORAD 75; EASI 50 or 75; 
Pruritus
Safety (adverse events)
	Critical (7-9)

	IGA, resource utilization, rescue medication use, pain, sleep disturbance, symptoms of anxiety and depression, and Quality of life (QOL)
	Important (4-6)

	Cutaneous microbial community structure, skin barrier biology, and circulating T-cell profiles
	Low importance (1-3)





Figure 1. The eligibility process using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) flowchart 
A. Studies evaluating the clinical efficacy 
Unique number of studies (n=1393) (CENTRAL)
Unique number of studies (n=1018) (MEDLINE)
Unique number of studies (n=1966) (EMBASE)
Screening
Included 
Eligibility
Identification

Suggested by the GDG group
(n =9)
Records excluded by screening (n = 4348) 
· Not relevant to diseases of interest: 2774
· Not relevant to Atopic dermatitis and dupilumab:758
· Duplicate: 816
Studies included
n = 7
(6  publications)
Full-text articles assessed for eligibility 
(n =29)
Excluded at full text level: 31
· Abstract and comments: 6
· Duplicated data: 13
· Dose not approved by FDA: 8
· Different study design: 2
· No predefined outcome and subgroup: 2






B. Studies evaluating the economic impact of dupilumab 
Unique number of studies (n=4) (CENTRAL)
Unique number of studies (n=57 ) (MEDLINE)
Unique number of studies (n=1491) (EMBASE)
Screening
Included 
Eligibility
Identification


Found from previous systematic reviews and provided by the GDG
 (n =3)
Records excluded by screening (n = 1549) 
· Not relevant to dupilumab for atopic dermatitis: 848
· Duplicate: 701
Studies included
n = 5 
(5 publications)
Full-text articles assessed for eligibility 
(n =3)
Excluded at full text level: 1
· Systematic review use as source of primary studies: 1

	Table 3. Summary of evidence for the outcomes of interest
Adult atopic dermatitis population: Dupilumab efficacy and safety compared to standard of care 

	Population: Adults with uncontrolled atopic dermatitis 
Intervention: Dupilumab 
Comparison: Standard of care 

	Outcomes
	No. of participants
(studies)
Follow-up
	Certainty of the evidence
(GRADE)
	Relative effect
(95% CI)
	Anticipated absolute effects

	
	
	
	
	Risk with Standard of care
	Risk difference with Dupilumab

	SCORAD 
Assessed with least square (LS) mean % change from baseline
	1678
(5 RCTs) 1,2,3,4
16-52 weeks
	⨁⨁⨁⨁
HIGH 5,a,b
	- 
	- 
	MD - 30.72 % 
(-34.65 to - 26.79) d

	EASI-75
Assessed with proportion of patients achieving EASI-75 (%)
	1675
(5 RCTs) 1,2,3,4
16-52 weeks
	⨁⨁⨁⨁
HIGH 6,7,b,d,e
	RR 3.09
(2.45 to 3.89) 
	183 per 1,000 
	+383 per 1,000
(+266 to +530) 

	Pruritus 
Assessed with improvement in peak score on NRS for pruritus ≥ 4 points
	1612
(5 RCTs) 1,2,4,5
16-52 weeks
	⨁⨁⨁⨁
HIGH 9,10,b,f
	RR 2.96
(2.37 to 3.70) 
	159 per 1,000 
	+311 per 1,000
(+217 to +429) 

	Treatment-related adverse events (AEs)
Assessed with number of patients reporting AEs
	340
(2 RCTs) 2,3
16 weeks
	⨁⨁◯◯
LOW b,m,n
	RR 1.29
(0.62 to 2.72) 
	408 per 1,000 
	+118 per 1,000
(-155 to +702) 

	Treatment-related severe adverse events (SAE) 
Assessed with number of patients reporting AAEs
	340
(2 RCTs) 2,3
16 weeks
	⨁◯◯◯
VERY LOW b,o
	RR 0.50
(0.09 to 2.70) 
	per 1,000 
	-12 per 1,000
(-22 to +40)

	Rescue medication use
Assessed with number of patients who received any rescue therapy 
	1406
(4 RCTs) 1,2,4
16-52 weeks
	⨁⨁⨁⨁
HIGH b
	RR 0.36
(0.28 to 0.46) 
	422 per 1,000 
	-270 per 1,000
(-304 to -228) 

	Sleep disturbance - Patient-Oriented Eczema Measure (POEM)
Assessed with: LS mean change from baseline 
	1678
(5 RCTs) 1,2,4,5
16-52 weeks
	⨁⨁⨁⨁
HIGH 6,11,b,g
	- 
	- 
	MD -7.29 points 
(-8.23 to -6.35) i

	Pain 
Assessed with: Proportion of patients with no problem of the EQ-5D item 4 (pain/discomfort) 
	215
(1 RCT) 
16 weeks
	⨁⨁⨁⨁
HIGH b
	RR 1.89
(1.44 to 2.49) 
	370 per 1,000 
	+330 per 1,000
(+163 to +552) 

	Symptoms of anxiety and depression Hospital Anxiety and Depression Scale (HADS) (HADS)
Assessed with: The LS mean change from baseline
	1678
(5 RCTs) 1,2,4,5
16-52 weeks
	⨁⨁⨁⨁
HIGH b
	- 
	-
	MD - 3.08 points 
(-4.41 to --1.75) 12,j

	Quality of life measured with Dermatology Life Quality Index (DLQI) 
Assessed with: LS mean change from baseline
Scale from: 0 to 30
	1678
(5 RCTs) 1,2,4,5
16-52 weeks
	⨁⨁⨁⨁
HIGH b,j
	- 
	- 
	MD - 4.8 points 
(-5.55 to - 4.06) l,m

	*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

AE= adverse events; CI: Confidence interval; LS = least square; MD: Mean difference; MID: minimal important difference RR: Risk ratio ; SAE = serious adverse events

	GRADE Working Group grades of evidence
High certainty: High confidence that the true effect lies close to that of the estimate of the effect
Moderate certainty: Moderately confidence in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low certainty: Limited confidence in the effect estimate : the true effect may be substantially different from the estimate of the effect
Very low certainty: Very limited confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect


References
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2. de Bruin-Weller M, Thaçi D, et al. Dupilumab with concomitant topical corticosteroid treatment in adults with atopic dermatitis with an inadequate response or intolerance to ciclosporin A or when this treatment is medically inadvisable: a placebo-controlled, randomized phase III clinical trial (LIBERTY AD CAFÉ). Br J Dermatol; 2018. 
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4. Blauvelt A, de Bruin-Weller M. Long-term management of moderate-to-severe atopic dermatitis with dupilumab and concomitant topical corticosteroids (LIBERTY AD CHRONOS): a 1-year, randomised, double-blinded, placebo-controlled, phase 3 trial. Lancet; 2017. 
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Explanations
a. The MID for SCORAD is 8.7 points  
b. All Included studies were funded by industry. No industry-independent observational or randomized studies to support these results were found (sponsorship industry bias was assessed as other bias as part of the ROB tool). The panel members considered that there were no major concerns about potential publication/sponsorship bias 
c. Blauvelt 2017 evaluated this outcome at 52-week (MD is 32.1%; 95%CI, -39.27% to -24.93%). 
d. The I2 was 51% with no significant difference(p=0.08), and this was influenced by only one study with a low number of events. 
e. The MID for EASI is 6.6 points 
f. The clinically improvement cut off for NRS was considered 3 points 
g. The MID for POEM is 4 points 
h. Blauvelt 2017 also evaluated this outcome at 52 weeks (MD is -8.4; 95%CI -10.12 to -6.68). 
i. This outcome was also evaluated as the proportion of the patients with HADS-A and HADS-D scores <8, considered as the clinically relevant end point.  The RR was 1.78(95% CI 1.35 to 2.33was  
j. The MID for DLQI is 4 points  
k. Simpson,Gadkari 2016 evaluated the QoL by EQ-5D-3L, the MD (SE) is 14.4(3.3) in the dupilumab group and 2.4 (3.5) in the placebo group. Bruin-Weller 2017 evaluated EQ-5D item 4 (pain/discomfort), the proportion of the patients reporting “no problem” at week 16 is 75 (70.1%) in dupilumab group and 40 (37.0%) in the placebo group. 
l. Included studies also evaluated quality of life with Global Individual Signs Score (GISS) at 16 weeks (MD is -26.39%; 95%CI -30.62 to -22.15%). 
m. Important unexplained heterogeneity (I2 = 88%, p=0.003). 
n. The effect may be harmful or beneficial. 
o. Downgraded three levels due to very few events reported. The effect can be harmful or beneficial.

	Table 4. Summary of evidence for the outcomes of interest
Adolescents atopic dermatitis population: Dupilumab efficacy and safety compared to standard of care

	Patient or population: Adolescent with uncontrolled atopic dermatitis
Intervention: Dupilumab 
Comparison: Standard of care 

	Outcomes
	No. of participants
(studies)
Follow-up
	Certainty of the evidence
(GRADE)
	Relative effect
(95% CI)
	Anticipated absolute effects

	
	
	
	
	Risk with Standard of care
	Risk difference with Dupilumab

	SCORAD 
Assessed with least square (LS) mean % change from baseline
	167
(1 RCT) 1
16 weeks
	⨁⨁⨁⨁
HIGH 2,a,b
	- 
	- 
	mean - 34 % 
(-43.74 to -24.26) 

	EASI-75 
Assessed with proportion of patients achieving EASI-75 (%)
	167
(1 RCT) 1
16 weeks
	⨁⨁⨁⨁
HIGH 3,4,b,c
	RR 5.03
(2.37 to 10.71) 
	82 per 1,000 
	+332 per 1,000
(+113 to +800) 

	Pruritus 
Assessed with improvement in peak score on NRS for pruritus ≥ 4 points
	166
(1 RCT) 1
16 weeks
	⨁⨁⨁⨁
HIGH b,d
	RR 7.68
(2.83 to 20.84) 
	48 per 1,000 
	+318 per 1,000
(+87 to +945) 

	Treatment-related adverse events (AEs)
Assessed with number of patients reporting AEs
	167
(1 RCT) 1
16 weeks
	⨁⨁⨁◯
MODERATE b,g
	RR 1.04
(0.85 to 1.26) 
	694 per 1,000 
	+28 per 1,000
(-104 to +180) 

	Treatment-related severe adverse events (SAE) 
Assessed with number of patients reporting AAEs
	167
(1 RCT) 1
16 weeks
	⨁◯◯◯
VERY LOW b,i
	RR 0.35
(0.01 to 8.36) 
	12 per 1,000 
	-8 per 1,000
(-12 to +87) 

	IGA 
Assessed with proportion of patients who achieved 0/1 points
	167
(1 RCT) 1
16 weeks
	⨁⨁⨁⨁
HIGH b
	RR 10.37
(2.50 to 42.95) 
	24 per 1,000 
	+220 per 1,000
(+35 to +987) 

	Rescue medication use
Assessed with number of patients receiving any rescue therapy 
	167
(1 RCT) 1
16 weeks
	⨁⨁⨁⨁
HIGH b
	RR 0.35
(0.22 to 0.56) 
	588 per 1,000 
	-382 per 1,000
(-459 to -259) 

	Sleep disturbance - Patient-Oriented Eczema Measure 
Assessed with: LS mean change from baseline 
	167
(1 RCT) 1
16 weeks
	⨁⨁⨁◯
MODERATE b,e
	- 
	- 
	MD - 6.3 points
(-8.81 to - 3.79) 

	Symptoms of anxiety and depression Hospital Anxiety and Depression Scale (HADS) 
Assessed with the LS mean change from baseline
	167
(1 RCT) 1
16 weeks
	⨁⨁⨁◯
MODERATE 5,b,f,g
	- 
	- 
	MD -1.3 points
(-3.38 to +0.78) 

	Quality of life measured by Children’s Dermatology Life Quality Index (CDLQI)
Assessed with LS mean change from baseline
	167
(1 RCT) 1
16 weeks
	⨁⨁⨁⨁
HIGH b,h
	- 
	- 
	MD -13.6 points 
(-15.13 to - 12.07) 

	*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

AE= adverse events; CI: Confidence interval; LS = least square; MD: Mean difference; MID: minimal important difference RR: Risk ratio; SAE = serious adverse events

	GRADE Working Group grades of evidence
High certainty: High confidence that the true effect lies close to that of the estimate of the effect
Moderate certainty: Moderately confidence in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low certainty: Limited confidence in the effect estimate : the true effect may be substantially different from the estimate of the effect
Very low certainty: Very limited confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect


References
1. Simpson EL, Paller AS,Siegfried EC ,et al.. Efficacy and Safety of Dupilumab in Adolescents with Uncontrolled Moderate to Severe Atopic Dermatitis: a Phase 3 Randomized Clinical Trial. JAMA dermatology; 2019. 156(2):131-143.

Explanations
a. The MID for SCORAD is 8.7 points (European Task Force 1993). 
b. Included studies were funded by industry. No industry-independent observational or randomized studies were identified to contrast the results. No industry-independent observational or randomized studies were found to support these results (sponsorship industry bias was assessed as other bias as part of the ROB tool). The panel members considered that there were no major concerns about potential publication/sponsorship bias
c. The MID for EASI is 6.6 points 
d. The clinically improvement cut off for NRS was considered as 4  
e. The MID for POEM is 6 points 
f. The clinically relevant end point outcome was considered as the proportion of the patients with HADS-A and HADS-D scores <8  
g. The effect may be harmful or beneficial 
h. The MID for CDLQI is 6 points 
p. i. Downgraded three levels due to very few events reported. The effect can be harmful or beneficial.

Table 5 A: Summary of evidence for the economic impact of dupilumab in addition to standard care (emollients) vs. standard of care
	Quality assessment
	Summary of resources and costs
	Quality

	Nº. of studies
	Study design
	Limitations
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Incremental cost per patient*
	Incremental effect per patient*
	ICER 
	

	ICER per QALY 

	31-4
	Cost-utility,
Markov model
	Not seriousa
	Not serious
	Seriousb
	Not seriousc
	Not serious
	From 112,000 $ to 238,132 $
(lifetime horizon)
	From 	1.12 to 1.19 QALYs
(lifetime horizon)

	From 100,000 USD$ to 124,541 USD$ / QALY
	⨁⨁⨁◯
MODERATE 


*Incremental cost and effect due to the addition of dupilumab (not reported by the CADTH study). ICER: Incremental cost-effectiveness ratio. QALY: Quality adjusted life years. USD$: US Dollar.
Explanations
a. Markov model studies with low risk of bias (CHEC score 13 or higher). 
b. The studies were performed in the USA and Canada. The results may not be applicable to other countries.
c. The sensitivity analyses of the US studies showed variations in the ICER value from 78,300 USD$ in patients with severe AD and 159,988 USD$ in moderate AD. At a threshold of 150,000 USD$, the probability for dupilumab to be cost-effective was 77% or higher in all three studies. CADTH undertook a scenario analysis for patients who are refractory to or ineligible for systemic immunosuppressant therapies, which resulted in an ICER of $133,877 Canadian Dollars, that is included in the ICERs found by the US studies. 
References
1. CADTH. Canadian Agency for Drugs and Technologies in Health. CADTH Common drug review. Pharmacoeconomic review report. Dupilumab (DUPIXENT. Sanofi-Aventis Canada Inc.). Moderate-to-severe atopic dermatitis. 2018. Available from: https://www.cadth.ca/sites/default/files/cdr/pharmacoeconomic/SR0533_Dupixent_PE_Report.pdf. Accessed May 20, 2020.
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3. Kuznik A, et al. Economic Evaluation of Dupilumab for the Treatment of Moderate-to-Severe Atopic Dermatitis in Adults. Dermatol Ther (Heidelb). 2017; 7(4): 493-505.
4. Zimmermann M, et al. Economic Evaluation of Dupilumab for Moderate-to-Severe Atopic Dermatitis: A Cost-Utility Analysis. J Drugs Dermatol. 2018; 17(7): 750-756.
Table 5 B: Summary of evidence for the economical impact of Dupilumab in addition to topical corticoids (as fifth-line treatment, after systemic immunosuppressant therapies) vs. best supportive care (education, psychological support, emollients, topical corticosteroids, bandages and hospitalisation)
	Quality assessment
	Summary of resources and costs
	Quality

	Nº. of studies
	Study design
	Limitations
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Incremental cost per patient*
	Incremental effect per patient*
	ICER 
	

	ICER per QALY 

	11
	Cost-utility,
Markov model
	Not seriousa
	Not serious
	Very seriousb
	Not seriousc
	Not serious
	Not reported
(lifetime horizon)
	Not reported
 (lifetime horizon)

	28,495 £ / QALY
	⨁⨁◯◯
LOW 


*Incremental cost and effect due to the addition of dupilumab. ICER: Incremental cost-effectiveness ratio. QALY: Quality adjusted life years. £: British Pounds.
Explanations
a. Markov model study with low risk of bias (CHEC score 16.5). 
b. Very serious indirectness due to differences in the comparator and the population. First, the comparator was best supportive care (include education, psychological support, emollients, topical corticosteroids, bandages and hospitalisation), which is different to the standard care that included topical treatments. Second, the study was performed in the UK for patients that could receive dupilumab as fifth-line treatment, after systemic immunosuppressant therapies. The results may not be applicable to other populations.
c. [bookmark: _GoBack]The sensitivity analysis that use a curve fit estimator of maintenance of response of 18.2%, 10.3%, 6.2% and 3.7% in the best supportive care arm showed an ICER of £27,410.
References
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