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[bookmark: _Toc36715712]Tables
[bookmark: _Toc36715713]Table S1. Embase (via Ovid) Search Algorithm 
	Search Number
	Search String

	Population

	1.
	exp atopic dermatitis/ OR exp eczema/ OR (atopic dermatitis OR eczema).ti,ab. 

	2.
	(mild OR moderate OR mild-to-moderate OR mild to moderate OR (mild AND moderate)).mp.

	Intervention/comparators

	3.
	exp crisaborole OR crisaborole.mp.

	4.
	exp corticosteroid/ or exp glucocorticoid/ or (steroid$ or corticosteroid$ or glucocorticoid$).ti,ab. or steroid.mp.

	5.
	exp calcineurin inhibitor/ OR exp pimecrolimus/ or exp tacrolimus/ or (calcineurin inhibitor OR pimecrolimus OR tacrolimus OR SB011).ti,ab.

	6.
	exp phosphodiesterase IV inhibitor OR exp roflumilast/ OR (PDE-4 Inhibitor OR PDE IV Inhibitor OR roflumilast OR opa-15406).ti,ab.

	7.
	(topical drug administration OR topical OR ointment* OR emollient OR cream OR lotion).mp.

	8.
	(3 OR 4 OR 5 OR 6) AND 7 

	9.
	1 AND 2 AND 8

	Study design

	10.
	(placebo* OR vehic* OR (doubl* AND blind*) OR (singl* AND blind*)).ti,ab. OR exp crossover-procedure OR exp double-blind procedure/ OR exp randomized controlled trial OR exp single-blind procedure/ OR controlled clinical trial.pt. OR phase 2 clinical trial.pt. OR phase 3 clinical trial.pt. OR randomized controlled trial.pt. OR (random* NOT phase 1 clinical trial.pt.)

	11.
	9 AND 10

	Delimiters

	12.
	(exp animal/ or nonhuman/) not exp human/ 

	13.
	case study/ OR case report/ OR quality control/ OR case control study/ OR theoretical study/ OR retrospective study/ OR methodology/ OR practice guideline/ OR animal cell/ OR animal experiment/ OR animal model/ OR cancer cell culture/ OR human cell/ OR human tissue/ OR in vitro study/ OR nonhuman/ OR biological model/ OR cell culture/ OR diagnostic test accuracy study/

	14.
	11 NOT 12 NOT 13

	15.
	Limit 14 to English language 




[bookmark: TabS2][bookmark: _Toc493257408][bookmark: _Toc3541744][bookmark: _Toc36715714]Table S2. Medline/Medline In-Process (via Ovid) Search Algorithm
	Search Number
	[bookmark: _GoBack]Search String

	Population

	1.
	 exp atopic dermatitis/ or exp eczema/ or (atopic dermatitis or eczema).ti,ab. 

	2.
	(mild or moderate or mild-to-moderate or mild to moderate or (mild and moderate)).mp. 

	Intervention/comparators

	3.
	(Crisaborole OR AN2728).mp.

	4.
	exp corticosteroid/ or exp glucocorticoid/ or (steroid$ or corticosteroid$ or glucocorticoid$).ti,ab. or steroid.mp.

	5.
	exp calcineurin Inhibitors/ OR exp tacrolimus/ OR cyclosporine/ OR 7kyv510875.rn. OR (calcineurin inhibitor$ OR pimecrolimus OR cyclosporine OR tacrolimus OR SCY-641).ti,ab. OR SB011.mp.

	6.
	exp phosphodiesterase 4 Inhibitors/ OR (PDE 4 Inhibitor OR PDE IV inhibitor OR roflumilast OR opa-15406).mp. 

	7.
	(topical drug administration OR topical OR ointment* OR emollient OR cream OR lotion).mp.

	8.
	(3 OR 4 OR 5 OR 6) AND 7

	9.
	1 and 2 and 8

	Study design

	10.
	Random allocation/ OR exp randomized controlled trial/ OR exp single blind method/ OR exp double blind method/ OR exp cross-over studies/ OR (Placebo* OR vehic* OR random* OR rct OR controlled trial OR clinical trial OR cross over OR crossover or (doubl* and blind*) or (singl* and blind*) or (open and label)).ti,ab.

	11.
	9 and 10

	Delimiters

	12.
	(animals/ not humans/)

	13.
	case reports.pt. or exp quality control/ or exp Case-Control Studies/ or exp Models, Theoretical/ or exp Retrospective Studies/ or exp methods/ or practice guideline.pt. or exp Animal Experimentation/ or exp In Vitro Techniques/ or exp Models, Biological/ or exp Cell Culture Techniques/

	14.
	11 not (12 or 13)

	15.
	Limit 14 to English language




[bookmark: TabS3][bookmark: _Toc493257409][bookmark: _Toc3541745][bookmark: _Toc36715715]Table S3. Cochrane Search (via Ovid) Algorithm (CENTRAL, DARE)
	Search Number
	Search String

	Population

	1.
	atopic dermatitis or eczema or dermatitis.ti,ab.

	2.
	exp Dermatitis, Atopic/

	3.
	exp Eczema/

	4.
	(mild or moderate or mild-to-moderate or (mild to moderate) or (mild and moderate))

	5.
	(#1 or #2 or #3) and #4

	Intervention/comparators

	6.
	Crisaborole.mp.

	7.
	(steroid* or corticosteroid or glucocorticoid*).ti,ab,kw.

	8.
	exp adrenal cortex hormones/

	9.
	exp glucocorticoids/

	10.
	(calcineurin inhibitor or pimecrolimus or tacrolimus or SB011).mp.

	11.
	exp calcineurin inhibitors/

	12.
	exp tacrolimus/

	13.
	exp phosphodiesterase 4 inhibitors/

	14.
	(PDE 4 Inhibitor or PDE IV inhibitor or Roflumilast or opa-15406).ti,ab,kw.

	15.
	OR/6-14 

	16.
	(topical drug administration OR topical OR ointment* OR emollient OR cream OR lotion).mp

	17.
	15 AND 16

	18.
	5 AND 17

	Study design

	19.
	18 in Trials (CENTRAL)

	20.
	[bookmark: _Hlk2609750]18 in Cochrane Reviews and Other Reviews (DARE)

	21.
	19 or 20




[bookmark: _Ref19102836][bookmark: TabS4][bookmark: _Toc36715716]Table S4. Inclusion and Exclusion Criteria for the SLR
	Category
	Inclusion Criteria
	Exclusion Criteria

	Population
	· Children (2 years and older) and adults with a clinical diagnosis of mild-to-moderate AD
· All diagnostic criteria for AD and all scales/scores for disease severity are eligible for inclusion.
	· Healthy volunteers
· Pediatric patients (<2 years)

	Intervention/
Comparators
	Topical agents under evaluation for mild-to-moderate or moderate AD, including:
· Vehicle
· PDE4is
· TCSs
· TCIs
	· Non-pharmacologic treatment for AD
· Systemic treatments
· Treatments intended primarily for infections (e.g., antibiotics)

	Outcomesa
	Efficacy outcomes (all timepoints with priority on days 8, 29, 36)
· AD severity (proportion with improvement, time to improvement): 
· ISGA (or similar scales)
· EASI
· SCORAD
· Affected %BSA
· Pruritus severity
· Severity of signs of AD
· Erythema, exudation, excoriation, lichenification, induration/papulation
Safety Outcomes
· AEs
· AEs (grade ≥3)
· SAEs
· Treatment-emergent AEs
· Treatment-emergent SAEs
· Treatment-related AEs
· Any cutaneous AE 
· Any systemic steroid-related AE
· Gastrointestinal disorders 
· Application site reactions 
· Pyrexia
· Infections and infestations 
· Nervous system disorders 
· Respiratory, thoracic, and mediastinal disorders 
· Skin and subcutaneous tissue disorders 
· Malignancies 
· Withdrawals
	· Studies not reporting on outcomes of interest

	Study designs
	· RCTs (phase 2, 3) parallel and cross-over studies
	· Observational studies
· Non-RCTs
· Pre-clinical studies (animal, in vitro)
· Split-body trials
· Maintenance trials
· Case reports, expert opinion articles, editorials, letters, narrative (non-systematic reviews) 
· Systematic reviews and meta-analyses of RCTs*

	Language
	· English language 
	· Journal articles and conference abstracts without English full-text

	Temporal Limit
	· No temporal limit 
· Searches of proceedings from scientific meetings will be limited to the past four years/editions (2015–2018)
	· NA


[bookmark: _Ref509236490][bookmark: _Toc505947308][bookmark: _Toc12013133][bookmark: _Hlk11848587][bookmark: _Hlk508784614]Abbreviations: %BSA, percentage of body surface area; AD, atopic dermatitis; AE, adverse event; EASI, Eczema Area and Severity Index; ISGA, Investigator’s Static Global Assessment; NA, not applicable; PDE4i, phosphodiesterase 4 inhibitor; RCT, randomized clinical trial; SCORAD, SCORing of Atopic Dermatitis; SLR, systematic literature review; TCIs, topical calcineurin inhibitors; TCS, topical corticosteroids.
* Bibliographies of systematic literature reviews/network meta-analyses of RCTs captured during the review were reviewed to ensure that studies were not missed.


[bookmark: TabS5][bookmark: _Toc36715717]Table S5. Study Design Characteristics
	[bookmark: _Hlk504035401]Author, Year 
(Trial Name)
	Study Blinding
	Centers/ Number of Centers/ Country
	Study Years
	Intervention vs Comparator
	Age (years)
	Sample size
	Follow-up (days)

	[bookmark: _Hlk33526876]Paller 2016 (AD-301)[1]
	Double-blind
	MC/47/US
	2014–2015
	Crisaborole vs vehicle
	≥2 
	763
	28

	Paller 2016 (AD-302)[1]
	Double-blind
	MC/42/US
	2014–2015
	Crisaborole vs vehicle
	≥2 
	764
	28

	Abramovits 2008[2]
	Investigator-blinded
	MC/NR/NR
	NR
	Tacrolimus, 0.1%, vs pimecrolimus
	≥16 
	188
	42a

	Schachner 2005[3]
	Double-blind
	MC/18/US
	2001–2002
	Tacrolimus, 0.03%, vs vehicle
	2–15 
	317
	42a

	Chapman 2005[4]
	Double-blind
	MC/37/US
	NR
	Tacrolimus, 0.03%, vs vehicle
	2–15; ≥16 
	618
	42a

	Paller 2005[5]
	Investigator-blinded
	MC/18/US
	2002–2003
	Tacrolimus, 0.03%, vs pimecrolimus
	2–15 
	426
	42a

	Eichenfield 2002[6]
	Double-blind
	MC/NR/NR
	NR
	Pimecrolimus vs vehicle
	1–17 
	403
	42

	Kempers 2004[7]
	Investigator-blinded
	MC/19/US
	2001–2002
	Tacrolimus 0.03% vs pimecrolimus vs 
	2–17 
	141
	42a

	Levy 2005[8]
	Double-blind
	MC/NR/NR
	NR
	Tacrolimus, 0.1%, vs tacrolimus, 0.03%, vs vehicle
	NR
	133
	28


aWeeks converted into days.
Abbreviations: MC, multicenter; NR, not reported.
[bookmark: _Ref25238344][bookmark: TabS7]

[bookmark: _Toc36715718]Table S6. Deviance Information Criteria (DIC) and Residual Deviance by Scenario
	Model
	Description
	DIC
	Number of parameters
	RE SD (treatment effects) 
	Baseline risk regression slope
	RE SD (class effects)

	Model 1
	Baseline risk, class effects, fixed-effects for treatment effects across trials
	124.7
	13.62
	NA
	-0.8853
	0.2963

	Model 2
	No baseline risk, class effects, fixed-effects for treatment effects across trials
	129.8
	12.68
	NA
	NA
	0.2617

	Model 3
	Baseline risk, no class effects, random-effects for treatment effects across trials
	126.3
	15.06
	0.07932
	-0.908
	NA

	Model 4
	Baseline risk, no class effects, fixed-effects for treatment effects across trials
	124.9
	13.86
	NA
	-0.8908
	NA

	Model 5
	No baseline risk, no class effects, random-effects for treatment effects across trials
	129
	15.87
	0.2202
	NA
	NA

	Model 6
	No baseline risk, no class effects, fixed-effects for treatment effects across trials
	130
	13.05
	NA
	NA
	NA


Abbreviations: NA, not applicable; RE SD, residual standard deviation
[bookmark: _Ref16854149][bookmark: FigS6]

[bookmark: _Toc36715719]Figures
[bookmark: _Toc36715720]Figure S1. Risk of Bias Assessment of Included Studies
[image: ]
[bookmark: _Toc35980599]* Levy 2005 [8] was only available in abstract form and therefore the risk of bias assessment was not conducted for this study. 
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[bookmark: _Toc36715722]Clog-log Link
A clog-log link was used to adjust for different follow-up durations across trials.[9] Different lengths of follow-up were accounted for by assuming an underlying Poisson process for each trial arm, with a constant event rate λik, so that Tik, the time until an event occurs for intervention k of trial i, had an exponential distribution:
Tik ~ Exp(λik)
 if k=b, b=A, B, C
 if k alphabetically “after” b
where fi is the follow-up time in study i and the treatment effects δi.bk represent log-hazard ratios (HRs). The assumptions made in this model are the same as those for the Poisson rate models (i.e., HRs are constant over the entire duration of follow-up); this implies homogeneity of the HR across patients in each trial. The only difference between this model and the logit model is the use of the clog-log instead of the logit, and the addition of a term for log(time) for each study. 
[bookmark: _Toc36715723]Fixed or Random Treatment Effects Across Trials
The trial specific log-HRs  are related to the ‘true’ log hazard ratios  and  or intervention k and comparator b relative to the overall reference treatment (i.e. vehicle). We considered fixed treatment effects across trials:

And random treatment effects across trials: 

[bookmark: _Toc36715724]Baseline Risk
There were notable differences across the studies in the size of the ‘baseline risk.’ Details regarding this can be found in the treatment characteristics section. The response rates for vehicle in the crisaborole pivotal studies AD-301 and AD-302 were sometimes higher than those for active treatment in other trials. This variation challenged the underlying assumption of exchangeability of effects (i.e., absence of important differences in treatment effect modifiers across trials), and/or whether the vehicles in the studies can be considered sufficiently similar to allow pooling of data, especially for efficacy outcomes. Controlling for the influence of baseline risk (i.e., trial-specific vehicle rate) on treatment effect was judged to be the best way to understand the issue of variation in vehicle rates while preserving the network of evidence (i.e., of still allowing for indirect comparisons).[10] 
In these models the ‘true’ but unobserved vehicle effects in trial i are used as a measure of the baseline risk and the trial-specific treatment effects can be made to depend on the baseline risk. In this case the clog-log link function equation is replaced by
 if k=b, b=A, B, C
 if k alphabetically “after” b
Where μiis the trial-specific baseline for the control arm in each trial,  is the mean of this covariate variable across trials, and the  are the interaction terms. We assume  and  for all  which implies that only trials with the reference treatment (i.e. a vehicle control) will be adjusted for vehicle response. 
[bookmark: _Toc36715725][bookmark: _Hlk29562949]Class Effects
A class-effect model helps reduce the number of effective parameters that needs to be estimated and enriches network connectivity by allowing us to borrow strength from different treatments. In some models in this study, tacrolimus and pimecrolimus treatments were assumed to share a common class effect, but with a random effect that allowed variation if treatments had substantively different efficacy. 
To account for the exchangeability between treatments within each class, treatment effects for intervention  relative to the vehicle  within each class  are assumed to follow a normal distribution with a class-specific mean  and variance 

where  denotes the pooled effect estimate for the jth class of interventions. We modelled only one class (i.e. active treatments other than crisaborole) giving only a single between-intervention variance . 
[bookmark: _Toc36715726]Summary of Modelling Scenarios
The addition of a class effect was justified based on both empirical grounds and clinical grounds. An additional benefit of the class-effects model was that it synergized with estimation of a slope for baseline risk. To have a stable estimate of this slope, one requires multiple studies examining the same treatment comparison (preferably multiple studies for several different treatment comparisons). Without this, the collinearity between baseline risk effect and treatment effect becomes problematic. In essence, with sparse data (e.g., only one study per treatment comparison), the model cannot differentiate between a low (or high) vehicle rate impacting a log-odds ratio versus a log-odds ratio being large or small due to actual treatment effect. The class-effects model allowed for a more stable estimation of the aforementioned β.[11] 
Combining the methods described above allowed for the 6* analytic scenarios with added clog-log (Table S6): 
· Model 1: Baseline risk, class effects, fixed-effects for treatment effects across trials
· Model 2: No baseline risk, class effects, fixed-effects for treatment effects across trials
· Model 3: Baseline risk, no class effects, random-effects for treatment effects across trials
· Model 4: Baseline risk, no class effects, fixed-effects for treatment effects across trials
· Model 5: No baseline risk, no class effects, random-effects for treatment effects across trials
· Model 6: No baseline risk, no class effects, fixed-effects for treatment effects across trials
* Analysis for models with both class-effects and random-effects for treatment were not possible due to insufficient data to estimate the random-effects components in each model.
[bookmark: _Toc36715727]Model Fit
While the full model (Model 1; Table S6) was considered to have the strongest clinical justification, fit for all models was explored by comparing the deviance information criteria (DICs) and the posterior means of the residual deviances to the other models mentioned above. The model with the lowest DIC was considered to be the best fitting. Comparing the residual deviance to the total number of data points (i.e., number of arms across trials included in the analysis) gives a goodness-of-fit assessment, with deviances close to the number of data points indicating good model fit.[12]
[bookmark: _Toc36715728]Investigation of Statistical Heterogeneity 
Global statistical heterogeneity was assessed using the size of the sqrt(τ) from the random-effects models, examining a sequence of pairwise meta-analyses in the models without baseline risk or inspection of study deviance scores in models that included baseline risk. One heterogeneity parameter, τ, was assumed for each outcome across comparisons. The parameter corresponds to the variance of the underlying distribution. Sqrt(τ) is given by:

Statistical heterogeneity for classical meta-analyses conducted in the network meta-analysis was assessed using the I2 criteria (estimated percent variability due to heterogeneity). A value of 0% indicated no observed heterogeneity, and larger values showed increasing heterogeneity.[13] Typically, I2 values of 25%, 50%, and 75% are considered low, moderate, and high heterogeneity, respectively.[13] However, these values are only relevant for models lacking baseline risk as a component; for models including baseline risk, deviance scores were inspected to determine if any study had particularly poor fit. 
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