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List of abbreviations 

%F bioavailability  

AAs Amino acids 

AAS Atomic Absorption Spectrometry 

Ac/Et Acetone / Ethanol 

AD Atopic dermatitis 

ADSI  Atopic Dermatitis Severity Index 

AE  Adverse Event 

AN2728 Crisaborole 

AN2898  Anacor Investigational Product 

AN7602  Metabolite of crisaborole, also referred to as PF-06932648 
AN8323  Metabolite of crisaborole, also referred to as PF-06947370 
ANOVA Analysis of Variance 

AP Applicant's Part (or Open Part) of a ASMF 

API Active Pharmaceutical Ingredient 

AR Assessment Report 

ASM Active Substance Manufacturer 

ASMF Active Substance Master File = Drug Master File 

ATC  Anatomical Therapeutic Chemical Classification System 

AUC24 Area under the plasma concentration-time curve from 0 to 24 hours postdosing 

AUClast Area under the concentration -time curve from zero to time of last measurable 
concentration 

AUCt Area under the concentration time curve from zero to time t 

b2pin2 Bis(pinacolato)diboron 

BCRP Breast cancer resistance protein 

BHT Butylated hydroxytoluene 

BID Twice daily administration 

BLQ Below the limit of quantitation 

BP Blood pressure 

BSA Body surface area or Bovine serum albumin 

cAMP Cyclic adenosine monophosphate 

CD Clus+B161ter of differentiation 

CD-1 Cesarean derived 

CDLQI  Children’s Dermatology Life Quality Index 

cDNA Complimentary deoxyribose nucleic acid 

CEP  Certificate of Suitability of the EP 

CFU Colony Forming Units 

cGMP Cyclic guanosine monophosphate 

CHMP  Committee for Medicinal Products for Human Use 

CHO Chinese hamster ovary 

Cmax Maximum observed plasma concentration 

CMC Carboxymethylcellulose 

CMH  Cochran–Mantel–Haenszel 

CMS Concerned Member State 
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CNS Central nervous system 

CoA Certificate of Analysis 

ConA Concanavalin A 

COX Cyclooxygenase enzymes 

CPP Critical process parameter 

CRS Chemical Reference Substance (official standard) 

CSR  Clinical Study Report 

CYP Cytochrome P450 

DDI Drug-drug interaction 

DEREK Deductive Estimation of Risk from Existing Knowledge 

DFI  Dermatitis Family Impact Questionnaire 

DG Gestation Day 

DLQI  Dermatology Life Quality Index 

DMF Dimethylformamide 

DMSO Dimethyl sulfoxide 

DP Decentralised (Application) Procedure 

DPM Drug Product Manufacturer 

DSC Differential Scanning Calorimetry 

DTH Delayed-type hypersensitivity 

EC50 Concentration corresponding to 50% of the maximum effect 

ECG Electrocardiogram 

EDQM European Directorate for the Quality of Medicines 

EMA  European Medicines Agency 

ERA Environmental Risk Assessment 

F Female 

FAM Fluorescein 

FDA Food and Drug Administration 

FPM Finished Product Manufacturer 

GC Gas chromatography 

GD Gestation day 

GI GastrointestinalGLN Glutamine 

GLP Good Laboratory Practice(s) 

HCA Hexylcinnamaldehyde 

HCT Hydrochlorothiazide 

HDPE High Density Polyethylene 

HEK Human embryonic kidney 

hERG Human ether-à-go-go related gene 

HPBL Human peripheral blood lymphocytes 

HPLC High performance liquid chromatography 

IC50 50% inhibitive concentration 

ICAM-1 Intracellular adhesion molecule 1 

ICC Intraclass Correlation Coefficient 

ICH International Conference for Harmonisation 

ICP-MS Inductively coupled plasma mass spectrometry 

IFNg Interferon gamma 
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Ig Immunoglobulin 

IgE Immunoglobulin-E 

IL Interleukin 

IM intramuscular 

IPC In-process control 

IR Infrared 

ISGA  Investigator’s Static Global Assessment 

ITT  Intent-to-Treat 

IU International Units 

IV Intravenous 

IVTP in vitro skin permeation test 

IVRT in vitro release test 

Ki Inhibition constant 

Kinact Maximal rate of enzyme inactivation 

LC-MS/MS Liquid chromatography-tandem mass spectrometry 

LDPE Low Density Polyethylene 

LE Long Evans 

LLOQ Lower limit of quantitation 

LOA Letter of Access 

LOD Limit of Detection 

LOQ Limit of Quantitation 

LoQ List of Questions 

LPS Lipopolysaccharide 

LS Least Squares 

LT Less than 

M Male or Molar 

MA Marketing Authorisation 

MAA  Marketing Authorisation Application 

MAD Mutual acceptance of data 

MAH Marketing Authorisation holder 

MATE Multidrug toxin extrusion protein 

max  Maximum 

MBI Metabolism-based inactivation 

MCID  Minimal Clinically Important Difference 

MCMC  Markov Chain Monte Carlo 

MCP-1 Monocyte chemoattractant protein-1 

MEB Medicines Evaluation Board  

MIC minimum inhibitory concentration 

min  Minimum 

ML Milliliter 

MMP Matrix metalloprotease 

mRNA Messenger ribonucleic acid 

MRT Mean residence time 

MS Mass Spectrometry 

MTD Maximum tolerated dose 
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MUSE Maximal use systemic exposure 

N Number (N = Number of subjects; n = Number in tables for sample; 

NA Not applicable 

NADPH Nicotinamide adenine dinucleotide phosphate 

NC  Not Calculated 

NCCLS National Committee for Clinical Laboratory Standards 

ND Not determined 

NDA  New Drug Application 

NLT Not less than 

NMR Nuclear Magnetic Resonance 

NMT Not more than 

No.  Number, when adjective 

NOAEL No-observed adverse effect level 

NOEL No-observed effect level 

NZW New Zealand White 

OAT Organic anion transporter 

OATP Organic anion-transporting polypeptide 

OCT Organic cation transporter 

OECD Organization for Economic Co-operation and Development 

OG Oral gavage 

OOS Out of Specifications 

OTPSS  Overall Target Plaque Severity Score 

OXA Oxazalone 

PBMC Peripheral blood mononuclear cell 

PBT persistent, bioaccumulating, toxic 

PDCO  Paediatric Committee 

PDE Permissible daily exposure or Phosphodiesterase 

PDE Permitted Daily Exposure 

PDE-4  Phosphodiesterase-4 

PE olyethylene 

PEC Predicted Environmental Concentration 

PEG Polyethylene glycol 

PG Propylene glycol 

P-gp  P-glycoprotein 

Ph. Eur. European Pharmacopoeia 

PHA Phytohemagglutinin A 

Pig-a Phosphatidylinositol glycan class a 

PIL Patient Information Leaflet 

PK Pharmacokinetics 

PK/PD Pharmacokinetic/Pharmacodynamic 

PMA Phorbol myristate acetate 

PND Postnatal Day 

PNEC Predicted-no-effect -concentration 

PO per os 

PP Polypropylene 
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PP  Per Protocol 

PR  Duration of ECG Interval from the Onset of Atrial Depolarization (P Wave) to 
the Onset of Ventricular Depolarization (QRS Complex) 

PsA  Psoriatic Arthritis 

PT  Preferred Term 

PVC Poly vinyl chloride 

QD Once daily 

QOD Every other day 

QoL  Quality of Life 

QOS Quality Overall Summary 

QRS  Duration of ECG Interval from the Beginning of the Q Wave to the Termination 
of the S Wave, Representing the time for Ventricular Depolarization 

QT  Duration of the ECG Interval from the Beginning of the Q Wave to the end of 
the T Wave 

QTc Corrected QT interval 

QTcB  Corrected QT Interval Using Bazett’s Correction 

QTcF  Corrected QT Interval Using Fridericia’s Correction 

QTcI  Corrected QT Interval Using An Individual-Based Correction 

QWBA Quantitative whole-body autoradioluminography 

RBC Red blood cells 

RET Reticulocytes 

RH Relative Humidity 

RIPT  Repeat-Insult Patch Test 

RMP  Risk Management Plan 

RMS Reference Member State 

RP Restricted Part (or Closed Part) of an ASMF 

RRT Relative retention time 

RSD Relative standard deviation 

S9 Supernatant fraction obtained from liver homogenate by centrifuging 

SAE  Serious Adverse Event 

SAWP  Scientific Advice Working Party 

SC subcutaneous 

SCE  Summary of Clinical Efficacy 

SCS  Summary of Clinical Safety 

SD Sprague Dawley 

SDS  Sodium Dodecyl Sulfate 

SIB  Suicidal Ideation and Behavior 

SLS  Sodium Lauryl Sulfate 

SmPC  Summary of Product Characteristics 

SOC  System Organ Class (MedDRA) 

SPS  Severity of Pruritus Scale 

t½ Terminal phase half-life 

TAMC Total aerobic microbial count 

TB  Tuberculosis 

TCI  Topical Calcineurin Inhibitors 

TCS  Topical Corticosteroids 
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TDI Time-dependent inhibition 

TEAE  Treatment-Emergent Adverse Event 

TGA Thermo-Gravimetric Analysis 

Th1 T helper type-1 

Th2 T helper type-2 

THDB Tetrahydroxydiboron 

TLC Thin layer chromatography 

TK Toxicokinetic 

Tmax time to maximum observed plasma concentration 

TNF Tumor necrosis factor 

TNF-a Tissue necrosis factor alpha 

TQT  Thorough QT/QTc 

TYMC Total combined yeasts and molds count 

UCL  Upper Confidence Limit 

UDPGA Uridine 5’-diphospho glucuronic acid 

UGT Uridine diphosphate-glucuronosyltransferase 

US  United States 

USP/NF United States Pharmacopoeia/National Formulary 

UV Ultraviolet 

VCAM-1 Vascular adhesion molecule 1 

Vss Steady-state volume of distribution (=CL·MRT) 

XRD X-Ray Diffraction 

XRPD by X-Ray Powder Diffraction 
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1.  Background information on the procedure 

1.1.  Submission of the dossier 

 
The applicant Pfizer Europe MA EEIG submitted on 26 April 2018 an application for marketing 
authorisation to the European Medicines Agency (EMA) for Staquis, through the centralised procedure 
falling within the Article 3(1) and point 3of Annex of Regulation (EC) No 726/2004. The eligibility to the 
centralised procedure was agreed upon by the EMA/CHMP on 22 June 2017. 

The applicant applied for the following indication “Staquis is indicated for topical treatment of mild to 
moderate atopic dermatitis in patients 2 years of age and older.” 

The legal basis for this application refers to:  

Article 8.3 of Directive 2001/83/EC - complete and independent application  

The application submitted is composed of administrative information, complete quality data, non-
clinical and clinical data based on applicants’ own tests and studies and/or bibliographic literature 
substituting/supporting certain test(s) or study(ies). 

Information on Paediatric requirements 

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included an EMA Decision(s) 
P/0101/2018 on the agreement of a paediatric investigation plan (PIP).  

At the time of submission of the application, the PIP P/0101/2018 was not yet completed as some 
measures were deferred. 

Information relating to orphan market exclusivity 

Similarity 

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No 
847/2000, the applicant did not submit a critical report addressing the possible similarity with 
authorised orphan medicinal products because there is no authorised orphan medicinal product for a 
condition related to the proposed indication. 

New active Substance status 

The applicant requested the active substance crisaborole contained in the above medicinal product to 
be considered as a new active substance, as the applicant claims that it is not a constituent of a 
medicinal product previously authorised within the European Union. 

Scientific advice 

The applicant received Scientific Advice on the development for the indication ‘treatment of mild to 
moderate atopic dermatitis’ from the CHMP on 26 January 2017. (EMEA/H/SA/3442/1/2016/III). 
The Scientific Advice pertained to the following quality, preclinical and clinical aspects of the dossier. 

To summarise, the applicant asked for advice concerning  
• The topical formulation 
• The range of nonclinical and clinical pharmacology studies 
• The targeted indication, the scale of safety exposure data at MAA, the design of the pivotal studies, 

in particular - the primary endpoint, population included and the need for an active comparator 
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study. 

1.2.  Steps taken for the assessment of the product 

The Rapporteur and Co-Rapporteur appointed by the CHMP were: 

Rapporteur: Andrea Laslop Co-Rapporteur: Jayne Crowe 

The application was received by the EMA on 26 April 2018 

The procedure started on 24 May 2018 

The Rapporteur's first Assessment Report was circulated to all CHMP 
members on 

14 August 2018 

 

The Co-Rapporteur's first Assessment Report was circulated to all CHMP 
members on 

13 August 2018 

The PRAC Rapporteur's first Assessment Report was circulated to all PRAC 
members on 

28 August 2018 

The updated PRAC Rapporteur's first Assessment Report was circulated 
to all PRAC members on 

06 September 2018 

The CHMP agreed on the consolidated List of Questions to be sent to the 
applicant during the meeting on 

20 September 2018 

The applicant submitted the responses to the CHMP consolidated List of 
Questions on 

20 December 2018 

The Rapporteurs circulated the Joint Assessment Report on the responses 
to the List of Questions to all CHMP members on 

05 February 2019 

The PRAC agreed on the PRAC Assessment Overview and Advice to CHMP 
during the meeting on 

14 February 2019 

The Rapporteurs circulated the updated Joint Assessment Report on the 
responses to the List of Questions to all CHMP members on 

21 February 2019 

The CHMP agreed on a list of outstanding issues in writing to be sent to 
the applicant on 

28 February 2019 

The applicant submitted the responses to the CHMP List of Outstanding 
Issues on  

26 April 2019 

The CHMP Rapporteurs circulated Assessment Report on the responses 
to the List of Outstanding Issues to all CHMP members on  

15 May 2019 

The CHMP Rapporteurs circulated the updated Assessment Report on the 
responses to the List of Outstanding Issues to all CHMP members on  

23 May 2019 

The CHMP agreed on a 2nd list of outstanding issues in writing to be sent 
to the applicant on 

29 May 2019 

The applicant submitted the responses to the CHMP List of Outstanding 
Issues on 

12 November 2019 

The CHMP Rapporteurs circulated Assessment Report on the responses 27 November 2019 
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to the 2nd List of Outstanding Issues to all CHMP members on  

The CHMP Rapporteurs circulated the updated Assessment Report on the 
responses to the 2nd List of Outstanding Issues to all CHMP members on  

05 December 2019 

The outstanding issues were addressed by the applicant during an oral 
explanation before the CHMP during the meeting on 

11 December 2019 

The CHMP, in the light of the overall data submitted and the scientific 
discussion within the Committee, issued a positive opinion for granting a 
marketing authorisation to Staquis on  

30 January 2020 
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2.  Scientific discussion 

2.1.  Problem statement 

Staquis (crisaborole) 20 mg/g (2%) ointment is proposed for use in the treatment of mild to moderate 
atopic dermatitis in adults and children 2 years of age and older. Staquis is intended for short-term 
and intermittent long-term therapy. 

2.1.1.  Disease or condition 

Atopic dermatitis is a chronic inflammatory skin condition that commonly affects children from low 
infancy as well as adults. The majority of patients with AD present with mild to moderate disease. The 
goals of treatment for AD include improving the skin’s barrier function, suppressing inflammation, and 
relieving pruritus, one of the key diagnostic criteria for AD. Because of the chronic and recurrent 
nature of AD, patients often require long-term treatment to relieve symptoms and prevent flares. 

Patients with mild to moderate AD disease are targeted for Staquis treatment. Disease severity 
(mild/moderate/severe) is determined by evaluating objective disease features such as erythema, 
edema/papulation, oozing/crusts, excoriations, lichenification and disease extent as well as by 
subjective patient assessment of pruritus and sleep disturbance. 

2.1.2.  Epidemiology and risk factors  

AD is one of the most common non-communicable skin diseases which affects approximately up to 
20% of children, with worldwide regional differences (Williams et al., 1999). In the vast majority of 
cases, atopic dermatitis has an onset before the age of five. AD may persist in up to 50 percent of 
patients diagnosed with atopic dermatitis during childhood. Adult-onset AD has also been reported. 
Data on the prevalence of atopic dermatitis in adults are limited. The one-year prevalence was 14 
percent in Denmark reviewed in adults aged 30 to 89 years (Vinding et al., 2014); the current AD 
prevalence was 11 percent in West Sweden (evaluated in individuals aged 16 to 75 years; Rönmark et 
al., 2012) and, in a cohort of individuals aged 28 to 30 years in Denmark, 10 percent reported AD, but 
only 6 percent showed signs of AD at the clinical examination (Mortz et al., 2015). AD may occur in 
any race or geographic location, although there appears to be a higher incidence in urban areas and 
developed countries, especially Western societies (Deckers et al., 2012).  

Most AD cases can be regarded as mild to moderate, whereas less than 10% of patients suffer from 
severe eczematous skin lesions. This percentage of severe cases seems to be higher in the adult AE 
population. 

Two risk factors appear to be consistently and strongly associated with the development of 
AD: (1) a family history of atopy and (2) the loss of function mutations in the FLG gene. The FLG gene 
encodes profilaggrin, which is degraded to filaggrin monomers, and these proteins play key roles in the 
terminal differentiation of the epidermis and formation of the skin barrier, including the stratum 
corneum. Being of black race, metropolitan living and educational level were found to be risk factors 
for AD in a prevalence study in the US (Shaw et al., 2010). 

2.1.3.  Aetiology and pathogenesis 

AD has a complex pathogenesis involving a multiplicity of factors, including skin barrier abnormalities, 
defects in innate immunity response, Th2-skewed adaptive immune response, and altered skin 
resident microbial flora (Kuo IH et al., 2013; Boguniewicz M et al., 2011). 

Med
ici

na
l p

ro
du

ct 
no

 lo
ng

er
 au

th
or

ise
d

https://www.uptodate.com/contents/atopic-dermatitis-eczema-pathogenesis-clinical-manifestations-and-diagnosis/abstract/20


 
Assessment report   
EMA/88816/2020  Page 14/163 
 

A predominant systemic Th2 dysbalance with increased IgE levels and eosinophilia is widely accepted 
in the pathogenesis of atopic diseases. The production of Th2 mediated cytokines, notably IL-4, IL-5, 
and IL-13, can be detected in lesional and non-lesional skin during the acute phase of disease. A 
generalized Th2-deviated immune response is closely linked to the condition of AD, but the skin 
disease itself is a biphasic inflammation with an initial Th2 phase and while chronic lesions harbor 
Th0/Th1 cells. In chronic AD skin lesions an increase of IFN- γ and IL-12, as well as IL-5 and GM-CSF 
could be detected, being characteristic for a Th1/Th0 dominance. The maintenance of chronic AD 
involves the production of the Th1 like cytokines IL-12 and IL-18, as well as several remodelling-
associated cytokines such as IL-11 and transforming growth factor (TGF) beta 1, expressed 
preferentially in chronic forms of the disease (Bieber T.; 2008 and 2010). 

2.1.4.  Clinical presentation, diagnosis  

The clinical phenotype of AD varies with age and may differ during the course of disease. The 
eczematous lesions may present with acute (oozing, crusted, eroded vesicles or papules on 
erythematous plaques), subacute (thick and excoriated plaques), and chronic (lichenified, slightly 
pigmented, excoriated plaques) forms. Furthermore, xerosis and a lowered threshold for itching are 
usual hallmarks of AD. Pruritus attacks can occur throughout the day and worsen during the night, 
causing insomnia, exhaustion, and overall substantially impairs quality of life (Bieber T; 2010).  

Diagnosis of AD relies primarily on the patient’s and family’s history as well as on clinical findings. The 
clinical diagnosis of AD is based on the clinical phenotype according to the morphology and distribution 
of the lesions at the different stages. In 1980, Hanifin and Rajka proposed major and minor diagnostic 
criteria based on clinical symptoms of AD. The proposed set of criteria is necessary as no single clinical 
feature is diagnostic of AD. Classical composite scores are the SCORAD (“scoring of atopic dermatitis) 
or the PO-SCORAD (patient-oriented) tools. Other validated scores are the EASI (Eczema Area and 
Severity Score), which is a signs-only score, and the POEM (patient-oriented eczema measures for 
eczema), which is a symptoms-only score. The ISGA (Investigators static global assessment) is an 
overall measure of improvement in disease status (objective signs-only) but is not standardized in 
definition of severity grades (4-point up to 7-point scales exist).  

Discovery of new T-lymphocyte subsets and novel cytokines and chemokines have generated a myriad 
of potential biomarkers. These include serum levels of CD30, macrophage-derived chemoattractant 
(MDC), interleukins (IL)-12, -16, -18, and -31, and thymus and activation-regulated chemokine 
(TARC). Some have shown a correlation with AD disease severity using the SCORing Atopic 
Dermatitis (SCORAD) index and other severity scales. But to date, none have shown reliable 
(Eichenfield et al., 2014). 

2.1.5.  Management 

The goals of treatment are to reduce symptoms (pruritus and dermatitis), prevent aggravation, and 
minimize therapeutic risks. Besides application of moisturizers and emollients, the mainstays of 
therapy are topically applied anti-inflammatory agents, i.e., corticosteroids (TCSs) and calcineurin 
inhibitors (TCIs). TCIs are often used for long-term treatment of children with AD and for treatment of 
sensitive skin areas such as the face (eye lids, neck...) or intertriginous areas. Although topically 
applied pharmaceuticals may have a lower risk for adverse events than systemic therapies, they can 
be associated with undesirable side effects (e.g., skin atrophy, telangiectasia, striae for TCSs; potential 
risk for malignancy and limited use on infected lesions for TCIs). Patients with more severe disease 
may require systemic treatment [including oral antifungals or antibiotics, oral corticosteroids, 
cyclosporine, methotrexate, azathioprine or Dupilumab (an interleukin (IL)-4 receptor alpha 
antagonist)] or phototherapy (Eichenfield et al., 2014; Werfel et al., 2016). 
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2.2.  About the product 

Crisaborole is a non-steroidal anti-inflammatory agent in a new class of benzoxaborole compounds 
developed for topical treatment of AD. As a PDE-4 inhibitor, it inhibits the enzymatic activity of PDE-4, 
resulting in an increase in cAMP and a subsequent decrease in inflammation. Crisaborole is further 
postulated to reduce the production of inflammatory cytokines implicated in the pathophysiology of AD 
(e.g., tumor necrosis factor-α, IL-2, IL-4, IL-5, and IFNγ). 
 
The proposed indication was “Staquis is indicated for topical treatment of mild to moderate atopic 
dermatitis in patients 2 years of age and older.” 
 
The approved indication is ‘Staquis is indicated for treatment of mild to moderate atopic dermatitis in 
adults and paediatric patients from 2 years of age with ≤ 40% body surface area (BSA) affected’. 
 

2.3.  Quality aspects 

2.3.1.  Introduction 

The finished product is presented as an ointment containing 20 mg/g of crisaborole as active 
substance.  

Other ingredients are: paraffin, white soft; propylene glycol; glycerol monostearate 40-55; paraffin, 
hard and sodium calcium edetate. 

The product is available in multi-layered laminate tube with a high-density polyethylene tube head with 
an orifice seal, and a white polypropylene cap closure in 2.5 g, 30 g, 60 g, and 100 g pack sizes.  

2.3.2.  Active substance 

General information 

The chemical name of crisaborole is 4(1-hydroxy-1,3,-dihydrobenzo[c][1,2]oxaborol-5-
yloxy)benzonitrile corresponding to the molecular formula C14 H10 BNO3. It has a relative molecular 
mass of 251.1 g/mol and the following structure: 

 

Figure 1: active substance structure 

The chemical structure of crisaborole was elucidated by using a combination of state-of-the-art 
techniques: 1H and 13C nuclear magnetic resonance spectrometry, mass spectrometry, infrared 
spectrometry, UV/Vis spectrum and elemental analyses. All data were fully consistent with the 
molecular structure of crisaborole. Elucidation of chemical structure is regarded as sufficient.  

Crisaborole is a white to pale yellow powder, non-hygroscopic, with a melting range of 128.8°C-
134.6°C and soluble in several aprotic solvents and glycols.  

The active substance has a non - chiral molecular structure.  
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The solid-state properties of the active substance were measured by X-Ray Powder Diffraction (XRPD), 
differential scanning calorimetry (DSC) and thermal gravimetric analysis (TGA).  During the 
pharmaceutical development, polymorphism has been observed for crisaborole. Three polymorphic 
forms of crisaborole have been identified, designated as Form I, Form II and Form III. The most stable 
solid form is Form I. No solvates or hydrates of crisaborole were observed during these studies. 
Crisaborole active substance is routinely tested for solid form with X-ray powder diffraction. 

Crisaborole is classified as NAS (new active substance) and not monographed in the European 
Pharmacopoeia. 

Manufacture, characterisation and process controls 

Detailed information on the manufacturing of the active substance has been provided as full 
documentation 3.2.S in the dossier. 

Crisaborole active substance is manufactured by two manufacturers; both manufacturers perform all 
the synthesis steps. Crisaborole is synthesised in seven main steps from well-defined starting materials 
with acceptable specification. A detailed narrative description of the manufacturing process was 
provided. 

During the MAA procedure, a major objection was raised relating to the applicant’s original choice of 
starting materials. In response, the applicant redefined the starting materials to an earlier step. The 
proposed starting materials are well defined and have acceptable specifications. 

Adequate in-process controls are applied during the synthesis. The specifications and control methods 
for intermediate products, starting materials and reagents have been presented. Data on the formation 
and control of polymorphic form are also provided and are considered adequate. 

The characterisation of the active substance and its impurities are in accordance with the EU guideline 
on chemistry of new active substances. Potential and actual impurities were adequately discussed with 
regards to their origin and characterised.  

The commercial manufacturing process for the active substance was developed in parallel with the 
clinical development program.  Changes introduced have been presented in sufficient detail and have 
been justified. Few important changes have been introduced during the development of the 
manufacturing process. It has been demonstrated that the changes do not have a negative impact on 
the quality of the active substance and the finished product. The quality of the active substance used in 
the pivotal phases of the development is considered comparable with that produced by the proposed 
commercial process, as also demonstrated by the stability data. 

The active substance is packaged in double low-density polyethylene (LDPE) bags (sealed with twist-
ties) within a high-density polyethylene (HDPE) drum. The LDPE bags comply with the EC directive 
2002/72/EC and EC 10/2011 as amended. 

Specification 

The active substance specification includes tests for appearance, identity (IR), assay and impurities 
(reversed-phase HPLC), residual solvents (HPLC, GC), loss on drying (Ph. Eur.), polymorphic form 
(XPRD) and palladium (ICP-MS). 

Impurities present at higher than the qualification threshold according to ICH Q3A were qualified by 
toxicological studies and appropriate specifications have been set. 

Impurities with limits above the qualification threshold have been specified in the active substance 
specification with limits based on toxicological data. Based on purge studies, control of the mutagenic 
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impurities is performed according to Option 4 of ICH M7: the absence of a specification test for two 
mutagenic impurities has been adequately justified. Levels of Class 1 and 2A elemental impurities (Cd, 
Pb, As, Hg, Cr, Mo), found in the active substance, were significantly below the PDEs; hence, it is 
accepted that the screened elemental impurities are not routinely tested in the active substance. The 
respective analytical data and a corresponding toxicological assessment have been provided. Two 
solvents are routinely controlled in the final active substance with limits lower than the respective ICH 
limits. 

The analytical methods used have been adequately described and non-compendial methods 
appropriately validated in accordance with the ICH guidelines. Information regarding the reference 
standards used for assay and impurities testing has been supplemented during the procedure and it is 
now satisfactory. 

Batch analysis data of batches of the active substance are provided. The results are within the 
specifications and consistent from batch to batch. The results also confirm equivalence of the active 
substance manufactured by both manufacturers. In addition to parameters covered in the proposed 
active substance specification attributes related to impurities and microbial purities were tested. 

Stability 

Stability data of five batches at long-term storage conditions (25°C/60%RH) up to 36 months and 
accelerated storage conditions (40°C/75%RH) for 6 months, manufactured from one of the two 
proposed manufacturers and stored according to the ICH guidelines in the in the intended commercial 
package, were provided. Stability data on one batch manufactured by the second manufacturer stored 
at long term conditions for up to 24 months and under accelerated conditions for 6 months have also 
been provided and confirm the equivalence of the active substance manufactured by the two proposed 
manufacturers during the retest period of the active substance.  

Photostability testing following the ICH guideline Q1B was performed on one batch. Results on stress 
conditions under various temperatures, humidity, oxidative condition and a wide range of pH of water 
and buffered solutions were also generated using the same batch.  

The parameters tested are the same as for release with few justified exceptions. The analytical 
methods used were the same as for release and were stability indicating.  

All tested parameters were within the specifications. No trends or changes were observed in 
parameters tested. The photostability study clearly showed that the solid active substance is not 
sensitive to light.  

The stability results indicate that the active substance manufactured by the proposed suppliers is 
sufficiently stable. The stability results justify the proposed retest period of 36 months in the proposed 
container. No temperature storage restriction or protection from light is required. 

 

2.3.3.  Finished medicinal product 

Description of the product and Pharmaceutical development 

Staquis 20 mg/g ointment is a petrolatum-based ointment containing 2% crisaborole (20 mg/g), 
packaged in multilaminate tubes with a polypropylene cap, high-density polyethylene tube head, and 
multilaminate orifice seal. The finished product is filled into four packaging presentations containing 
2.5 g, 30 g, 60 g, and 100 g of ointment. 
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All excipients are well known pharmaceutical ingredients and their quality is compliant with Ph. Eur 
standards. There are no novel excipients used in the finished product formulation. The list of excipients 
is included in section 6.1 of the SmPC and in paragraph 2.3.1 of this report. 

Adequate information on the selection of each excipient, their function and their functionality-related 
characteristics is provided. Compatibility of the excipients and the suitability of the formulation has 
been confirmed by several designs of experiments. 

A description of the nonclinical, clinical and stability formulations is provided. The initially proposed 
composition of the finished product contained the antioxidant butylated hydroxytoluene (BHT). During 
the MAA procedure, a major objection was raised as the presence of BHT as an excipient in the 
formulation was not justified. The data provided in response to the major objection confirmed that the 
product was stable without antioxidant. Therefore, the composition of the finished product was 
reformulated without BHT. The removal of BHT was compensated by an increase in the excipient 
paraffin, white soft. To support the change in formulation the applicant provided stability data on the 
reformulated finished product and data from an in vitro release test (IVRT) and an in vitro skin 
permeation test (IVPT) comparing the two formulations. The stability data of the reformulated product 
were comparable to the finished product containing BHT and support the proposed shelf-life. The IVRT 
was conducted in line with USP <1724> (Semisolid Drug Products – Performance Tests) and 
comparable release of the active substance between the two formulations was confirmed. The IVPT 
comparison between the BHT and the No added BHT formulations was conducted through intact skin in 
line with the Draft EMA Guideline on Quality and Equivalence of Topical Products 
(CHMP/QWP/708282/2018) (hereafter referred to as the ‘Draft EMA Guideline on the Equivalence of 
Topical Products’). IVPT data through non-intact (abraded) skin for the No added BHT formulation was 
also provided. There was high between-study variability in the IVPT pilot and pivotal studies. In the 
pilot study acceptance criteria were met for both equivalence parameters described in the draft EMA 
Guideline on the Equivalence of Topical Products, namely the cumulative amount of the crisaborole 
permeated into the receptor medium and  the maximal rate of crisaborole permeation; however, both 
parameters narrowly missed the upper limit (125%) of the acceptance criteria in the pivotal study. This 
is further discussed in clinical part of the AR. The overall data presented have indicated that removal of 
BHT and slight amendment in the formulation are not expected to have negative impact on the quality 
of the finished product (ointment in tube 2.5 g, 30 g, 60 g and 100 g, protected from light). 
Accordingly, bridging of the primary stability data of No added BHT formulation to the initial stability 
results with BHT formulation was accepted. 

The manufacturing process for the finished product utilises conventional compounding, transfer, and 
tube filling processes and equipment. The resultant bulk ointment is transferred to one or more 
portable transfer kettles where it is held until it is packaged. The selection and optimisation of the 
manufacturing process including the production at the two defined commercial scales is described in 
detail.  The proposed commercial manufacturing process was selected based on verification of the 
operating conditions for the identified critical process parameters (CPPs), as well as extensive 
experience with the process and equipment train. The CPPs identified during development were 
confirmed for the commercial process. Following reformulation of the product, the addition of BHT was 
removed from the compounding of the primary phase.  

The primary packaging is a multi-layered laminate tube with a high-density polyethylene tube head 
with a peel seal, and a white polypropylene cap closure. The exterior layer of the tube consists of 
seven layers (low density polyethylene, white high-density polyethylene, high density polyethylene, 
low density polyethylene, ethylene acrylic acid, foil, and ethylene acrylic acid). The inner lining consists 
of linear low-density polyethylene. The contact materials of the primary packaging comply with EC 
requirements. The choice of the container closure system has been validated by stability data and is 
adequate for the intended use of the product.  
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Manufacture of the product and process controls 

The manufacturing process consists of four main steps. The bulk ointment is then packaged into tubes.   

The in-process controls and respective acceptance criteria are adequate for this type of manufacturing 
process.  

The process is considered as a standard manufacturing process. It has been demonstrated that the 
manufacturing process is capable of producing the finished product of intended quality in a reproducible 
manner. Full scale process validation has been performed using the formulation containing BHT; 
validation on production scale batches of the No added BHT formulation will be completed prior to release 
of the product for commercial use.  

Product specification  

The finished product specifications include appropriate tests for this kind of dosage form: description, 
identification (TLC, HPLC), assay (HPLC), impurities (HPLC), uniformity in container (HPLC), EDTA  
(HPLC), apparent viscosity (Ph. Eur.), package integrity (visual), minimum fill (USP) and microbial purity 
(Ph. Eur.). 

The finished product is released on the market through traditional final product release testing.  

The potential presence of elemental impurities in the finished product has been assessed on a risk-
based approach in line with the ICH Q3D Guideline for Elemental Impurities. Batch analysis data on 
six batches using a validated ICP-MS method was provided, demonstrating that each relevant 
elemental impurity was not detected above 30% of the respective PDE. Based on the risk assessment 
and the presented batch data it can be concluded that it is not necessary to include any elemental 
impurity controls. The information on the control of elemental impurities is satisfactory. Since a risk 
assessment to investigate presence of nitrosamine in finished product has not been provided, the 
applicant is recommended that an updated risk evaluation on the potential presence of nitrosamine 
impurities in Staquis (crisaborole) is conducted within six months of the marketing authorisation. 

The analytical methods used have been adequately described and appropriately validated in 
accordance with the ICH guidelines. Satisfactory information regarding the reference standards used 
for assay and impurities testing has been presented. 

Batch analyses data of the initial formulation with BHT have been provided for 30 batches including 
process validation, primary stability, supporting stability and clinical batches. Batches that were used 
for process validation and primary stability were manufactured using the active substance from one of 
the two proposed active substance manufacturers. All results of these batches comply with the release 
specification limits. After reformulation, batch analysis results of two commercial size batches each of 
the minimum and maximum tube size were provided. All the results provided comply with the release 
specification limits confirming the consistency of the manufacturing process and its ability to 
manufacture to the intended product specification confirming the consistency of the manufacturing 
process and its ability to manufacture to the intended product specification. 

Stability of the product 

Most of the stability data were generated using the finished product containing BHT; upon development 
of the No added BHT formulation, bridging data has been provided to confirm the validity of the stability 
conclusion based on the data generated using the BHT formulation. 

 Stability data from three commercial scale batches of each presentation of the finished product 
manufactured using the BHT-containing formulation, stored for up to 36 months under long term 
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conditions (25 ºC / 60% RH) and for up to 6 months under accelerated conditions (40 ºC / 75% RH) 
according to the ICH guidelines were provided.  The stability batches were also placed at intermediate 
storage conditions (30 ºC / 65% RH) to be tested only in the eventuality of significant changes at 
accelerated conditions.  

All stability batches were manufactured using active substance from one of the two proposed active 
substance manufacturers and were packed in the primary packaging proposed for marketing.  

Samples were tested for description, crisaborole assay and impurities, uniformity in container, EDTA 
assay, BHT assay and package integrity testing at each scheduled time point. Weight loss was also 
tested for the primary stability studies. Viscosity was tested for the primary and supporting stability 
lots of the 30 g, 60 g and 100 g presentations, but not the 2.5 g presentation due to the small amount 
of the product in the container. Viscosity was also tested at the intermediate storage condition for the 
30 g, 60 g and 100 g primary stability batches.  

All the results were within specification and no apparent trend was observed. Two in-use stability 
studies conducted on the 60 g presentation confirm the stability of the product when in use according 
to the recommendations provided in the SmPC. Additional stability data, generated on clinical batches, 
confirm the that the finished product used during clinical trials is representative of the proposed 
product for marketing. 

In addition, one batch of the finished product manufactured with the BHT-formulation was exposed to 
light as defined in the ICH Guideline on Photostability Testing of New Drug Substances and Products.  
Samples were tested for description, crisaborole assay, crisaborole impurities, EDTA assay, BHT assay, 
and package integrity. Microbial limit tests, apparent viscosity, uniformity in container, and weight loss 
were not evaluated due to the short duration of this study. No significant change in the stability 
attributes evaluated was observed for finished product exposed to light in the primary container 
closure, when compared to the foil wrapped control samples. Photostability of Crisaborole Topical 
Ointment, 2% was demonstrated in the primary container closure system.  

One batch of the finished product manufactured with the BHT-formulation was subjected to two 
temperature excursions conditions. An expected increase in apparent viscosity values was observed 
after the excursion study. In the forced degradation studies, the effects of elevated temperatures, 
humidity, photolysis, oxidation, organic solvents and hydrolysis across a wide range of pH in water and 
buffer solutions were studied. Results of stress testing on crisaborole in solid state and in solution 
demonstrate that crisaborole is a stable compound when stored under the recommended conditions. 
Minimal to no degradation of crisaborole was observed when exposed to elevated temperatures, 
humidity and light in the solid state. Crisaborole in solution is susceptible to degradation under 
oxidative conditions, organic solvents, and in water and buffers at different pH values evaluated. The 
results of the forced degradation studies confirmed that the analytical procedures used are stability 
indicating. 

Bridging stability data from two batches manufactured with the commercial (No added BHT) 
formulation stored for three months under long term conditions and accelerated conditions were 
provided. This bracketing approach supports all four tube sizes (2.5 g, 30 g, 60 g and 100 g) proposed 
in the MAA.  In-use stability data were also provided. The parameters tested are the same as those 
tested in the stability batches manufactured using the BHT formulation. No decrease in assay was 
observed and the measured impurity levels were comparable with those in the BHT-containing 
formulation. No deviating results compared to the initial in-use stability testing were found at 1 and 3 
months. The data generated on the reformulated (No added BHT) product confirm equivalence of the 
two formulation during shelf life. The stability protocol confirms that the stability studies on the 
reformulated (No added BHT) product will be completed.  
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The stability data, together with the data from the IVRT and IVPT confirmed the suitability of the 
reformulated finished product.  

Although the data available on the product support a shelf-life of 36 months and “Store below 25 °C. 
Do not refrigerate or freeze”, the proposed shelf-life of 36 months and “Do not store above 25 °C. Do 
not freeze” as stated in the SmPC (section 6.3) are agreed. 

Adventitious agents 

No excipients or container closure materials derived from animal or human origin have been used in 
the manufacture of the finished product. 

2.3.4.  Discussion on chemical, and pharmaceutical aspects 

Information on development, manufacture and control of the active substance and finished product, 
has been presented in a satisfactory manner. The results of tests carried out indicate consistency and 
uniformity of important product quality characteristics, and these in turn lead to the conclusion that 
the product should have a satisfactory and uniform performance in clinical use.  

2.3.5.  Conclusions on the chemical, pharmaceutical and biological aspects  

The quality of the finished product is considered to be acceptable when used in accordance with the 
conditions defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical 
performance of the product have been investigated and are controlled in a satisfactory way.  

2.3.6.  Recommendation(s) for future quality development   

 In the context of the obligation of the MAHs to take due account of technical and scientific progress 
and to investigate the risk of presence of nitrosamine in their medicinal products, the CHMP 
recommends the following points for investigation: 

• It is recommended that an updated risk evaluation on the potential presence of nitrosamine 
impurities in Staquis (crisaborole) is conducted within six months of the marketing 
authorisation. In the event that a risk of presence of nitrosamines is identified as a result of 
the risk evaluation, confirmatory testing should be carried out using appropriately validated 
and sensitive methods within a year after the marketing authorisation or at an earlier time if 
otherwise justified. If nitrosamine impurities are found to be present, appropriate risk 
mitigation steps should be implemented. 

2.4.  Non-clinical aspects 

2.4.1.  Pharmacology  

Nonclinical studies were designed to evaluate the primary pharmacology of crisaborole. In addition, 
results of exploratory studies performed in experimental models to evaluate the potential secondary 
pharmacologic effects of crisaborole were submitted, together with results of a standard battery of in 
vitro and in vivo safety pharmacology studies designed to evaluate potential cardiovascular and CNS 
effects with crisaborole. 
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2.4.1.1.  Primary pharmacodynamic studies  

The selective activity of crisaborole on the basic cyclic nucleotide PDE-4 enzyme preparations, PDE-4 
enzyme catalytic domains, and full-length enzymes prepared by recombinant means were 
characterized. The activity of crisaborole on a number of cyclic nucleotide phosphodiesterases from 
other PDE isoforms (family PDE1 through PDE11) was also characterized using an in vitro enzymatic 
assay. Crisaborole was found to be not exclusively PDE-4 subtype selective, although the activity on 
other PDE isoforms was less potent. Assay conditions and data analysis were provided accordingly.  

In another study, the inhibition of the full length PDE4 isoforms by selected inhibitors has been 
evaluated. The enzyme kinetic behavior of crisaborole and a very close analog (AN2898), as well as 
several comparators were tested against a soluble extract of PDE enzymes obtained from the human 
monocyte cell line U937 and catalytic constructs.  

Besides the enzyme kinetic behavior of Crisaborole and its analog, the X-ray diffraction of crystals of 
Crisaborole was characterized while bound to the human PDE-4B catalytic domain. PDE-4 is known to 
exclusively hydrolyse cAMP and X-ray crystallography revealed that crisaborole interacted with the 
active site of PDE-4B with the boron atom of crisaborole being central to this interaction mimicking the 
interaction of the phosphate group of cAMP. This was further supported by the enzyme kinetic analysis 
where crisaborole was seen to act as a competitive inhibitor of PDE-4B displacing the cAMP substrate. 

PDE-4 inhibitors have been associated with suppression of the secretion of cytokines in leukocytes and 
other cells. Because AD is associated with dysregulation of the immune system, the effect of 
crisaborole on the secretion of several cytokines from leukocytes was examined and compared to that 
of various compounds used to treat AD. 

Crisaborole and other reference compounds known to be PDE-4 inhibitors were potent inhibitors of 
tissue necrosis factor alpha (TNF-α) secretion. The rank order of PDE-4 inhibitor IC50 values against 
TNF-α is approximately the same as their rank order of IC50 values against the PDE-4 enzyme: 
roflumilast < apremilast < rolipram < crisaborole. Tacrolimus on the other hand, a calcineurin inhibitor, 
was not a potent inhibitor of TNF-α secretion.  

A similar trend of greater potency correlating to greater PDE-4 activity was noted for the Th1-type 
cytokines, interleukin (IL)-2 and interferon gamma (IFNγ). Thus PDE-4 inhibitors exhibited a broad-
spectrum suppression of cytokine secretion, although with a different spectrum of cytokine suppression 
activity compared to either calcineurin inhibitors or glucocorticoids. 

Two metabolites of crisaborole, namely AN7602 (also referred to as PF-06932648) and AN8323 (also 
referred to as PF-06947370) have been identified. Additional studies were performed to specifically 
evaluate the nonclinical pharmacology, disposition, and safety of these two metabolites. The Applicant 
has conducted a further in vitro secondary pharmacology profiling of PF-06947370-00 (AN8323) using 
the same panel of targets as used to profile crisaborole. A panel of 49 pharmacologically relevant 
receptors, amine transporters, and ion channels were evaluated in a binding assay format to examine 
the specific interaction of the accumulating metabolite PF-06947370-00 (AN8323) with a specific 
target. The results showed no significant interaction with any of the targets tested with PF-06947370-
00 (AN8323). The provided test results support the conclusion that the metabolite AN8323 has no off-
target risk under clinical use conditions. 

Animal models of skin inflammation, including contact dermatitis and delayed-type hypersensitivity 
(DTH), were used to characterize crisaborole activity following topical administration. 

Amongst others, crisaborole was evaluated in several in vivo studies using a topical model of contact 
irritation mediated by Phorbol 12-Myristate 13-Acetate (PMA). Crisaborole in acetone-ethanol vehicle 
(20 µL/ear) was applied topically to the ear 30 minutes before and 15 minutes after administration of 
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the stimulator PMA. Refinements of the assay described originally by Griswold et al have been 
implemented.  

These studies showed that crisaborole in acetone-ethanol (1:1), blocked PMA-induced ear swelling by 
81% at 5.6 mg/ear and between 48%-78% at 1 mg/ear. Whereas at 0.2 mg/ear x 2 AN2728 caused a 
moderate (22%) but non-significant inhibition of the ear swelling induced by topical phorbol ester in 
mice. At the lowest dose tested, 0.02 mg/ear x 2, AN2728 caused only minimal (8%) inhibition of the 
ear swelling induced by topical phorbol ester in mice. Dexamethasone in the same vehicle, 
administered at a dose of 0.3 mg/ear, blocked ear swelling by 65%. Crisaborole suppressed PMA-
induced swelling to a similar degree as a mid-potency glucocorticoid, dexamethasone.  

However, initially, several anti-inflammatory tests in the mouse phorbol ester ear edema model were 
conducted to compare the activity of different crisaborole formulations (ointment, cream, and gels). 
These studies primarily appeared to show substantial inhibition of swelling. Conversely, further 
investigations of ointment and Cream B vehicle controls showed that the vehicles alone caused 56%-
85% inhibition of swelling. The animal model turned out to be sensitive against a certain vehicle 
formulation, which triggered a change in the vehicle composition during model development. It is 
recognized, that in the frame of the inhibitory effects of the vehicle, the control had to be changed for 
further studies.  

Crisaborole was tested in other experiments as a blocker of the recall phase of the Delayed-type 
hypersensitivity (DTH), a T-cell-mediated immune recall reaction. These tests showed topical 
administration of 3 mg crisaborole/ear to produce 29% inhibition of OXA-elicited swelling (p <0.001). 
In comparison, dexamethasone administered topically at a 0.3 mg/ear dose, caused 89% inhibition (p 
<0.0001). Although not recapitulating the variability observed in human AD patients, the OXA mouse 
model provided supportive preclinical data on the pharmacodynamic properties of crisaborole. Of note 
the OXA model experiments were performed using crisaborole formulated in ethanol:acetone and not 
with the proposed formulation for marketing, with very modest effects seen. From the experiments in 
the PMA model where crisaborole is formulated in ethanol:acetone or ethanol there are anti-
inflammatory effects seen with crisaborole. However, the vehicle effect for the cream and ointment is 
highly significant with up to 85% inhibition of swelling with vehicle alone. It is acknowledged that the 
clinical studies will be able to adequately differentiate between the crisaborole mediated effects versus 
vehicle ointment mediated effects. 

Five different exploratory studies were conducted to measure the effect of crisaborole in other assay 
systems to better understand the role that crisaborole might play in other skin diseases. No significant 
(≥50%) activity for crisaborole was observed in the Histamine H1 receptor binding inhibition study. 
Crisaborole was not a significant blocker of either Cyclooxygenase Enzymes COX-1 and COX-2. 
Secondary pharmacology was assessed in a standard screen for off target effects of crisaborole at 
10µM against a panel of 50 transmembrane and soluble receptors, ion channels, and monoamine 
transporters and a panel of 45 kinases. Crisaborole did not significantly inhibit any of the receptors or 
kinases tested at a level greater than 50%. 

 

2.4.1.2.  Secondary pharmacodynamic studies  

Several possible alternative targets for crisaborole were assessed. Crisaborole suppressed the 
secretion of prostaglandin E2 (PGE2) from cultured cells, amongst others. 

Crisaborole and other PDE-4 inhibitors are anti-inflammatory agents and some have been shown to be 
effective against collagen-induced arthritis. The histopathology of the changes produced in this model 
resembles those observed in rheumatoid arthritis in patients. Therefore, Crisaborole was tested in the 
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rodent model “Effect of AN2728 on Collagen-Induced Arthritis in Mice”. However, at the 10-day 
endpoint, crisaborole did not significantly suppress the foot joint swelling associated with the collagen-
induced arthritis. 

2.4.1.3.  Safety pharmacology programme 

PDE-4 inhibitors have a well-characterized emetic effect (Spina, 2008). Two emesis models were used 
to investigate the emetic potential of Crisaborole. These two animal species that can vomit and retch 
used for this purpose were the ferret, and the shrew. 

The ferrets did not vomit or retch with any dose of crisaborole administered. Some additional lip licking 
and flattened posture were observed in the animals dosed at 10, 30, and 100 mg/kg, but dose 
dependency was not seen. The positive control rolipram caused retching in 3 of 4 animals in the first 2 
hours post-dosing. Crisaborole plasma levels at 1 hour post-dose were 0.0677 µg/mL (0.27 µM), 0.337 
µg/mL (1.34 µM), and 0.175 µg/mL (0.70 µM) at 10, 30, and 100 mg/kg, respectively.  

In the Asian house shrew, vomiting was observed in 75%, 25%, and 0% of the animals treated with 
100, 30, and 10 mg/kg crisaborole, respectively, in the 1.5 hours after oral dosing. Vehicle-treated 
animals did not vomit. 

Drug exposure was measured at one hour post-dose in another study. Plasma levels at one hour post-
dose were 4.46 µg/mL (17.9 µM) at 10 mg/kg and 38.3 µg/mL (152 µM) at 100 mg/kg. As such, 
crisaborole was found to be emetic in the shrew where absorption and exposure was high, and not 
emetic in the ferret where absorption and exposure was lower.  

Crisaborole tested as a low-potency hERG-channel blocker but did not lead to impairment of the 
cardiovascular system in dogs at an oral dose of 300 mg/kg. 

In the GLP-compliant Functional Observation Battery (FOB) study in rats, no pharmacologically 
relevant effects on the general behavior or FOB were observed at up to 1000 mg/kg.  

In male Beagle dogs (30, 100, 300mg/kg), one high-dose animal died from hypertensive shock, 
however, at the same dose level, EKG, QTc intervals, and locomotor activity were not affected.  Dose-
dependent effects on blood pressure and heart rate were observed in all dose-groups. 

Cardiovascular functions in minipigs treated with crisaborole, ointment 5%, remained normal 
throughout a 3-month treatment period. In the 9-month minipig dermal study, absolutely no drug-
related changes in ECGs were observed throughout the treatment and one-month recovery period. No 
pharmacodynamic drug interaction studies have been performed and based on the nature of the 
product as a topical ointment, this is acceptable. 

2.4.2.  Pharmacokinetics 

Absorption of crisaborole was assessed in mice, rats, dogs and shrews including IV, SC, IM and PO 
administration of doses ranging between 3 to 1000 mg/kg. In addition, absorption was determined 
after dermal application of a 5% crisaborole ointment to Göttingen minipigs. To support these studies a 
number of validated HPLC-MS/MS methods to determine the levels of crisaborole as well as the major 
metabolites, AN7602 and AN8323 in in mouse, rat, dog, rabbit and minipig plasma. These methods of 
analysis demonstrated appropriate accuracy, specificity, sensitivity and stability for the analytes and 
were in addition used for the toxicokinetics determination in the pivotal repeat dose toxicity and 
developmental toxicity studies. 
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Crisaborole was in general rapidly cleared after IV administration and the concentration declined in a 
biphasic manner in all species. The half-life ranged between 1.00 h in mice, up to 5.7 h in rats and 16 
h in dogs with corresponding mean residence times of 0.17 h, 0.55 h and 4.4 h.  

Similarly, crisaborole was rapidly absorbed and eliminated after SC administration. Of note, 
bioavailability was clearly higher in mice (79%) as compared to rats (4.3%). 

Rapid absorption was also observed after PO administration with a half-life comparable to IV 
administration in rats. No statistically significant gender differences with respect to PK parameters 
were observed after IV or PO administration in rats. 

Of note, is the very low bioavailability of crisaborole when administered orally in both rats and dogs 
with the measure values in both species being < 1% at doses up to 300 mg/kg. This finding is of 
significance especially in the context of the toxicity studies where this route was used in order to 
increase the systemic exposure to crisaborole. It appears that the bioavailability increases significantly 
at higher doses in rats with bioavailability levels ranging from 13 to 30% at doses of 600 and 1000 
mg/kg.  

Given the clinical route of administration the most relevant PK studies were performed in minipigs via 
dermal application. Because of the limitations of the model the total body surface area (BSA) that 
could be treated was limited to 15% BSA, although the level of crisaborole used in the ointment was 
5%. The measured absorption level in humans was approximately 25% of the dose. Due to the 
similarities in skin between pigs and humans it can be assumed that the level of absorption would have 
been in a similar range. 

Crisaborole was found to highly bind to plasma proteins (95.7%-97.0%) in all species used for non-
clinical studies using equilibrium dialysis and ultrafiltration methods. 

Quantitative whole body autoradiography after single i.v. administration in Sprague Dawley and Long 
Evans rats revealed a rapid distribution of [14C]crisaborole to all tissues the Cmax being the first 
collection time point of 0.25 hours and 1 hour, respectively. Highest [14C]crisaborole concentrations 
were detected in the excretory organs including kidney, liver and bile. Tissue to plasma concentrations 
were generally <1 except for excretory organs. [14C]crisaborole detected in brain and testes is 
indicative for the potential to cross the blood-brain and the blood-testes barrier, respectively. Tissue 
levels of [14C]crisaborole rapidly declined and in the majority of the tissues no radioactivity was 
detectable after 24 hours, except for kidneys and liver. Overall recovery of excreted crisaborole was > 
91.6%, mainly in the urine.  

The major biotransformation pathway of crisaborole was determined to be the formation of AN7602, 
which is an oxidative deboronated metabolite. Sequential oxidation of AN7602 resulted in the second 
major metabolite AN8323. No notable species differences were observed. In total six metabolites were 
found to be formed consistently throughout all species tested. 

CYP3A4 and CYP1A1/2 were identified to be the major CYP enzymes responsible for the metabolism of 
crisaborole.  

In vivo metabolism studies were conducted within the scope of the in vivo QWBA in rats as well as 
after dermal administration of [14C]crisaborole in humans. After i.v. administration crisaborole was 
metabolized primarily to AN7602-sulfate (>75% of the administered radioactivity), AN7602 (15%) and 
AN8323 (4-5% and 15% in male and female animals, respectively). After dermal administration in 
humans the major metabolite was AN8323 (70% of total radioactivity in plasma) followed by AN7602-
sulfate (30%) and AN7602. 

Pharmacokinetic drug-interaction studies revealed that in general no notable inhibition of the major 
CYP enzymes was exerted by crisaborole. Weak competitive inhibition of CYP2C19 was considered to 
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be not clinically relevant due to the low plasma concentrations of crisaborole detected in clinical trials. 
Moreover, Crisaborole was identified as a weak CYP2B6 inducer. Whereas no influence of AN7602 on 
CYP enzymes was observed AN8323 was identified as a weak direct inhibitor of CYP1A2 and CYP2B6 
and a moderate direct inhibitor of CYP2C8 and CYP2C9. Moreover, AN8323 was demonstrated to be a 
weak inducer of CYP1A2 mRNA and enzyme activity. Crisaborole and AN7602 had only low potential for 
uridine diphosphate-glucuronosyltransferase (UDG) inhibition. A clinically relevant potential for an 
influence of AN8323 on the PK of sensitive UGT1A9 substrates has been identified. This observation 
has been accordingly included into the SmPC sections 4.5 and 5.2. Whereas no notable potential as a 
substrate for any of the investigated transporters was attributed to crisaborole or AN7602, AN8323 
was a weak substrate to uptake transporters OAT1, OAT3, OATP1B1. The strong substrate properties 
of AN8323 for the efflux transporters P-gp and BCRP were considered as not clinically relevant due to 
the dermal route of administration. Some inhibitory potential of crisaborole, AN7602 and AN8323 was 
detected, however, the relevance of these intestinally, hepatically and renally expressed transporters 
was considered limited by the Applicant for the topically administered crisaborole ointment. It is 
acknowledged that the unbound Cmax/Ki for OAT3 (0.024) is <0.1 and that the Ki if OATB1 could not be 
determined so that clinically relevant interactions are thus not expected. 

The formulation of 2% crisaborole ointment contains 9% propylene glycol (PG) as an excipient. The PK 
of D6-propylene glycol (D6-PG) was comparatively assessed in minipigs after IV or dermal 
administration on normal or abraded skin. Bioavailability after dermal application was 3-4% of IV 
administration with no significant difference between normal and abraded skin indicating limited 
dermal absorption of PG. 

2.4.3.  Toxicology 

In support of demonstrating the safety of crisaborole the Applicant provided a comprehensive 
toxicology program that was performed in vitro and in vivo in various species. Routes of administration 
included i.v. and oral administration as well as the clinically relevant dermal application.  

2.4.3.1.  Single dose toxicity 

Single dose i.v. administration of doses up to 5 mg/kg crisaborole to dogs was generally well tolerated 
and did not reveal clinical signs or histopathologic findings. Plasma concentrations of crisaborole 
increased in a dose dependent manner. 

2.4.3.2.  Repeat dose toxicity 

Repeat-dose toxicity studies were performed for dermal administration in mice and minipigs and for 
oral administration in rats. Crisaborole doses of up to 1000 mg/kg/day were administered orally to rats 
for up to 6 months. A clear toxic effect was observed in male rats that received 1000 mg/kg/day. A 
number of animals died due to cardiac problems consisting of subacute inflammation and partially 
involving myofiber degeneration and necrosis. From the data it appeared that there is significant 
mortality when a certain threshold of exposure is reached (females at the 1000 mg/mg level tolerated 
the dose, whilst most of the males died but their exposure was significantly higher). This is on a 
backdrop in which there is no identified target organ of toxicity. However, the levels at which deaths 
were seen in rats reflect a margin of exposure of 49 X and 30 X the predicted exposure level in 
patients at 90% BSA using the Cmax and AUC24 levels, respectively. Furthermore, the unbound Cmax 
levels of crisaborole seen in clinical studies is significantly lower than the calculated IC50 for PDE4 
inhibition suggesting that there is unlikely to be significant systemic pharmacological activity against 
PDE4. No severely toxic effects were observed at other dose levels throughout all oral repeat-dose 
studies in rats. However, several observations including an apparent negative influence of crisaborole 
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on body weight gain, increased kidney and liver weights associated with panlobular hepatocellular 
hypertrophy as well as decreases in erythrocyte numbers, haemoglobin and haematocrit were made. 
In one study increased ovary weight and a reduced number of corpora lutea was observed in female 
rats receiving 600 m/kg/day. Effects of administration of PDE4 inhibitors on ovary weight, number of 
corpora lutea and the estrus cycle have been observed previously in non-clinical studies for other 
products (Losco et al., 2010) and can, thus, be considered a class effect of PDE4 inhibitors. Overall, 
the NOAEL ranged from 400 mg/kg/day to 600 mg/kg/day throughout all toxicity studies with male 
animals appearing to be the more sensitive gender for Crisaborole-related toxicity. Toxicokinetic 
evaluation revealed that orally administered crisaborole is rapidly absorbed (Tmax of 0.50 to 2.00 
hours). Although there is low systemic exposure following dermal application the margin of exposure 
from the NOAEL of 450 mg/kg in the 6-month oral study in rats to the clinically measured levels in 
children is relatively low at approximately 11-fold. Plasma levels of the metabolites AN7602 and 
AN8382 were analysed in the 6-month oral toxicity study in rats. Exposure to AN7602 was comparable 
with crisaborole plasma levels. In contrast, AN8323 levels were clearly higher and reached multiple 
levels of crisaborole at the end of the treatment period (up to 70-fold). No toxicokinetics were 
performed after the 1-month recovery period.  

Dermal repeat-dose studies were performed in mice and minipigs and involved the final as well as 
developmental formulations of up to 7% crisaborole content. Mice treated with up to 5% crisaborole 
cream B once daily for 91 days developed slight erythema throughout all dosing groups including 
controls suggesting the vehicle being causative for the observed dermal irritation. No compound 
related toxicity was observed in this study. Toxicokinetic analysis revealed a dose-related increase of 
crisaborole levels in the plasma over time expressed as a 1.16 to 2.86 fold increase when AUC(0-24) 
values of day 91 and day 1 were compared. Topical treatment of mice with Ointment C containing up 
to 7 % crisaborole twice daily for 13 weeks did not result in dermal irritation or other treatment related 
effects indicating a better tolerability of the Ointment C formulation as compared to Cream B. No clear 
evidence for an increase of crisaborole plasma levels over time could be deduced from toxicokinetic 
parameters. In mice exposure was generally higher in female animals as compared to males after 
topical administration of crisaborole. 

A comparative 14-day dermal repeat-dose study was performed in minipigs involving a cream and 
ointment formulation containing up to 5% crisaborole. This study confirmed the observations of the 
topical studies in mice, i.e. that the ointment formulation is better tolerated than the cream 
formulation with regard to the occurrence of dermal irritation. Crisaborole could not be detected in the 
plasma of treated animals throughout the study period. Twice daily administration of Ointment B 
containing up to 5% crisaborole over 3 months resulted in no treatment related toxicities. Occasional 
and reversible erythema was observed throughout all treatment groups including controls. TK analysis 
revealed a dose- and time-related increase of crisaborole plasma levels resulting in a 2-4 fold increase 
after 90 days. Additionally, the final formulation of Crisaborole Ointment was administered twice daily 
to minipigs in a 9-month study with concentrations of up to 7%. Occasional and reversible erythema 
was observed throughout all groups and was therefore considered not adverse. Crisaborole and the 
metabolites AN7602 and AN8323 could be detected in a dose- and time-dependent manner in the 
plasma of treated animals. Exposure to AN8323 was slightly higher than that for crisaborole at the end 
of the treatment period. 

Of note, only 10% of the body surface area are treated in dermal toxicity studies which is, at least in 
part, compensated by using higher dosing concentrations (up to 7% of crisaborole ointment) than that 
in the clinical formulation (2% ointment). Thus, the primary focus of these studies is on local rather 
than on systemic effects as the clinical exposure is higher due to the extended treatment area of up 
90% of the body surface area. The gaps in the systemic exposures were adequately covered by oral 
toxicity studies.  
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2.4.3.3.  Genotoxicity 

The genotoxicity has been assessed in line with Option 1 of the standard battery of genotoxicity testing 
as outlined in ICH S2(R1). Due to cytotoxicity in the in vitro micronucleus at concentrations levels ≥250 
μg/mL microscopic examination was only performed on concentration levels up to 125 μg/mL where no 
of genotoxicity was seen. In the in vivo micronucleus test performed on rats dosed by oral gavage at 
doses up to 2000 mg/kg with no effects on the number of micronuclei formed. No toxicokinetics have 
been performed, however, based on the PK data there is significant exposure at doses >300 mg/kg. 
Taken together the evidence provided supports the conclusions that crisaborole is not genotoxic. 

2.4.3.4.  Carcinogenicity 

Carcinogenicity was evaluated in two long term studies, one 2-year dermal study in mice and one 2-
year oral study in rats. Dermal application of crisaborole did not reveal any concerns of carcinogenic 
potential. The toxicokinetics measured suggest that there is no margin of exposure from the clinically 
measured levels of crisaborole with the measured AUC levels for the 7% ointment being approximately 
1 × the human exposure. However, considering that more than the 3-fold crisaborole concentration 
(7%) compared to the 2% clinical formulation has been continuously applied onto the same skin area 
for two years, the study results are considered valid. 

Oral administration of crisaborole in rats led to a statistically significant increase in benign granular cell 
tumors in the distal reproductive tract of female animals in the highest dose group of 300 mg/kg/day. 
The occurrence of benign granular cell tumors was dose-related and, thus, clearly a consequence of 
crisaborole administration. The incidence in the high dose group statistically significantly exceeded that 
of historical controls in the relevant laboratory. Granular cell lesions did in the majority of cases not 
appear as solid tumor but were only evident upon microscopic examination. The indicated exposure 
margin for crisaborole was only 1-fold and the 0.2-fold for the metabolite AN8323 (0.2x) at the non-
tumorigenic dose of 100 mg/kg/day for female animals. However, granular cell tumors were not 
observed in the context of other PDE-4 inhibitors precluding a generalized causative relation to the 
MoA. Overall, the absence of any signs of in vitro mutagenicity and clastogenicity or in vivo papilloma 
formation in 2-year dermal animal studies as well as the consistently benign nature of the tumors point 
towards safety in terms of the carcinogenic potential of crisaborole in patients.  

2.4.3.5.  Reproduction Toxicity 

A comprehensive evaluation of reproductive and developmental toxicity of crisaborole was performed 
following Guideline ICH S5 – Detection of Toxicity to Reproduction for Human Pharmaceuticals. As a 
result of an oral fertility and general reproduction toxicity study in rats a reduction in body weight was 
observed in male and female animals in the highest dose group of 600 mg/kg/day. No effects on 
reproductive function was detected. Thus, the NOAEL for maternal and paternal toxicity was 300 
mg/kg/day whereas the reproductive NOAEL was 600 mg/kg/day. The exposure margin to humans was 
13-fold and considered to be sufficiently high.  

Embryo-foetal toxicity studies were performed in both rats and rabbits dosed orally. In rats no gross 
external or soft tissue alterations were observed and the effects seen were delays in skeletal 
development which typically manifested as delays in ossification. These delays in ossification typically 
occurred in the presence of maternal toxicity in the 600 mg/kg groups. It is noteworthy that increased 
incidences of other skeletal alteration occurred in the low (bifid centrum in a thoracic vertebra) and 
mid (cervical rib at the 7th cervical vertebra) dose groups. These were suggested not to be of 
toxicologically important due to the small magnitude of the increases and the lack of dose dependency. 
Furthermore, the number of ossified forelimb phalanges at 150,300 and 600 mg/kg/day were 
significantly decreased, however, the findings were not considered toxicologically important at 150 and 
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300 mg/kg as the levels were 92% or 90% of the control groups versus 78% of the control group in 
the 600 mg/kg group. Thus, the NOAEL for the F1 generation of 300 mg/kg/day in rats is accepted. In 
the definitive study in rabbits the NOAEL was defined at the highest dose used of 100 mg/kg based on 
the absence of developmental toxicity in this group. Of note there was significant mortality in the dose 
range finding (DRF) study (003-NCL TX-053-01) in the 450 mg/kg group as well as a two mortalities in 
the 150 mg/kg dose group. Furthermore, it is of note that in the definitive study a single animal in the 
100 mg/kg group was found dead on GD25 with clinical observations similar to that seen in the 150 
mg/kg mortalities in the DRF study. 

Pre- and post-natal development was assessed via oral dosing in rats. As seen in other reproductive 
toxicology studies in rats the top dose of 600 mg/kg was associated with adversely decreased body 
weight gain and food consumption. In the F1 generation pup mortality was increased in the 600 mg/kg 
group. In addition, a significantly increased number of litters in this group had no milk band present 
and had pups which were pale or had mild to moderate dehydration. Post-weaning there were no 
crisaborole related deaths. In addition, there was reduced body weight gain and food consumption 
during the post-weaning period in the top dose group. Sexual maturation and male and female fertility 
parameters were not affected in the F1 generation. However, no toxicokinetics were performed as part 
of the study, therefore, it is unclear if the pups were exposed to crisaborole from the maternal milk. 
The NOAEL for the F1 generation was set at 300 mg/kg based on the reduced viability and growth of 
the offspring at this dose level. In support of the application of crisaborole in paediatric patients, the 
applicant has performed two juvenile animal studies in rats and pigs, respectively, in which pups were 
dosed orally and a single dermal application study. The first study was performed in rats from PND 21 
which is approximately equivalent to a 2 year old child and would be appropriate based on the 
proposed indication. The study was initiated at dose levels of 30, 100 and 300 mg/kg but due to 
unexpected toxicity the dose levels of all groups were halved. This occurred after the first dose 
administered and not all the animals had received the first dose. This amendment is not thought to 
have affected the data generated. At the beginning of the dosing period in the 150 mg/kg group 
adverse clinical signs including mild or moderate dehydration, decreased motor activity, and/or ptosis 
were evident in some from PNDs 22 to 24. The toxicokinetics measured suggest a significant age 
dependent increase in exposure levels with the younger pups having significantly higher exposure 
levels compared to the pups at the end of treatment. A complete understanding of the metabolism of 
crisaborole is currently lacking. However, the Applicant argued that the decrease in exposure at Day28 
compared to Day 1 may have been the result of hepatic enzyme induction and a subsequent increase 
in metabolism. Similar results were observed in a 28 day and a 13-week study in older rats and where 
the liver weight was seen to increase at higher doses. In the second oral dosing study rats were dosed 
from PND 7 to PND 35. In contrast to the previous juvenile study there were no crisaborole related 
effects seen despite the study being initiated in a much younger population (pups in Study 20093673 
were PND7 at Day 1 of dosing and the pups in Study 003-NCL TX-055-01 which were PND21 when 
dosed on Day 1). However, based on the totality of data provided these results are not considered to 
have a negative impact on the overall safety assessment.  

2.4.3.6.  Local Tolerance  

The irritating potential for crisaborole was evaluated on rat and rabbit skin as well as rabbit eye. 
According to the results Crisaborole Cream B, 2%, was classified as a mild or slight irritant to the 
rabbit skin and a moderate irritant to the rabbit eye (irritation clearing within 7 days or less) according 
to the U.S. Environmental Protection Agency Review Manual, Chapter 7: Precautionary Statements 
(EPA, 2014). Of note, the final Crisaborole Ointment formulation has not been tested in local tolerance 
studies but results from previous dermal studies revealed a less irritating potential of the ointment 
formulation as compared to the cream formulation in general. 
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2.4.3.7.  Toxicokinetic data 

Toxicokinetic evaluation revealed that orally administered crisaborole is rapidly absorbed (Tmax of 0.50 
to 2.00 hours) and plasma concentrations increased in a dose-dependent manner with treatment 
duration resulting in slight accumulation. The plasma levels of the two clinically relevant main 
metabolites of crisaborole, AN7602 and AN8323, were assessed in the rat (oral) and mouse (dermal) 
carcinogenicity studies, the 6-month oral rat toxicity study, the 9-month dermal minipig study and 
studies in juvenile rat (4-week, oral) and minipig (4-week, dermal). While exposure to AN7602 was 
comparable with crisaborole plasma levels, AN8323-levels increased in and in many cases reached 
levels that were multiples (up to 70-fold) of the parent compound crisaborole at the end of the 
treatment period which is also reflected by clinical data. No further investigation or discussion on this 
observation was provided. Neither was toxicokinetic information for the recovery period made available 
for AN8323. A possible causality between AN8323 and observations in the long-term non-clinical 
studies in rats such as body weight loss, reduced food consumption, increased liver and kidney weights 
or a reduction in haemoglobin and haematocrit that, albeit predominantly in the high dose groups, 
persisted throughout the recovery period cannot be excluded. Thus, AN8323 represents an uncertainty 
regarding the safety of crisaborole. There was uncertainty regarding the accuracy of the maximum 
human exposure to AN8323 (and crisaborole) serving as a basis for the calculation of the exposure 
margin, which were derived from maximum use data in AD patients with age 2.1 to 17.7 years (few 
patients had up to 90 %BSA affected). Since only few patients with high %BSA affected were included 
and it remains unclear whether the provided model is suitable for the purpose of predicting maximum 
exposure levels in younger patients, this remaining uncertainty cannot be adequately addressed. 
However, considering the restriction of the maximum treatable BSA to <40% across all age groups of 
patients that was proposed by the Applicant with the D180 responses, the safety margins from 
nonclinical studies to patient exposure are regarded sufficiently high and no concern remains. 

2.4.3.8.  Other toxicity studies 

Two impurities, bis(pinacolato)diboron and tetrahydroxydiboron, that proved to be mutagenic in the 
Ames test were identified in the drug substance. Based on ICH M7 (R1) both these impurities should 
be classified as Class 2 and controlled appropriately and limited to exposure at a level of 1.5 µg/day. 
However, further investigation and studies by the applicant have suggested that the bis (pinacolato) 
diboron is rapidly hydrolysed to tetrahydroxydiboron under the conditions of the Ames test (DMSO as 
solvent). In order to derive a higher acceptable limit for tetrahydroxydiboron (and thereby also bis 
(pinacolato) diboron) the applicant has performed a 30 day in vivo study with a Pig-a in vivo mutation 
assay as a readout for genotoxic potential at doses of 0, 6, 15 and 30 mg/kg via i.v. administration. 
The 30 mg/kg/day dose was concluded to be weakly positive for the induction of mutant mature red 
blood cells in male rats, but negative for the induction of mutant immature reticulocytes in the in vivo 
Pig-a gene mutation assay. This study has been used as the basis for calculating a PDE as per ICH Q3C 
and Q3D of 116 µg/day which the applicant wishes to apply for both bis (pinacolato)-diboron and 
tetrahydroxydiboron.  

The position in the IWGT report on quantitative approaches to genotoxicity risk assessment 
(MacGregor et al, 2015) is well acknowledged and the approach to derive compound-specific intake 
levels for genotoxic impurities is fully supported. It is agreed that ICH M7(R1) suggests – among 
others – the Pig-a assay to verify positive results of a bacterial mutagenicity assay. However, the IWGT 
report also draws attention to the fact that effects vary among different tissues in a given animal 
model and, thus, the selection of appropriate tissues for quantitative dose–response analysis is critical. 
From the results of the Ames test it was concluded that the mutagenicity of bis(pinacolato) diboron 
(B2Pin2) and tetrahydroxydiboron (THDB) is not dependent on metabolic activation which further 
supported the reasoning that any proliferative tissue would be prone to their mutagenic effects. 
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Therefore, the highly proliferative bone marrow is considered a suitable target tissue for the in vivo 
assessment of mutagenicity in the Pig-a assay.  

Two other impurities, AN4227 (4-(1-hydroxy-1,3-dihydrobenzo[c][1,2]oxaborol-5-yloxy)-benzamide) 
and AN7622 (4-(3-(hydroxymethyl)phenoxy)benzonitrile), have been identified and adequately 
qualified to a maximal daily dose of 11.79 mg/kg/day.  

In terms of phototoxicity, the applicant has asserted that crisabarole does not absorb light in the UV-
A/B range, which is noted. 

2.4.4.  Ecotoxicity/environmental risk assessment 

Table 1 Summary of main study results 
 

Substance (INN/Invented Name): Crisaborole 
CAS-number (if available): 906673-24-3 
PBT screening  Result Conclusion 
Bioaccumulation potential- log 
Kow 

OECD107 

 

Potential PBT 
(No) 

PBT-assessment 
Parameter Result relevant 

for conclusion 
 Conclusion 

Bioaccumulation 
 

log Kow  

 

not B 

BCF  - 
Persistence DT50 or ready 

biodegradability 
aquatic sediment: 
DT50 = 4.7 - 7.3 days 
Surface water: 
DT50 = 0.7 days 

not P 

Toxicity NOEC or CMR  T/not T 
PBT-statement : The compound is not considered as PBT nor vPvB 

 
Phase I  
Calculation Value Unit Conclusion 
PEC surfacewater , default or 
refined (e.g. prevalence, 
literature) 

1.1 µg/L > 0.01 threshold 
(Y) 

Other concerns (e.g. chemical 
class) 

  (N) 

Phase II Physical-chemical properties and fate 
Study type Test protocol Results Remarks 
Adsorption-Desorption OECD 106  Koc = 6177 L/kg  
Ready Biodegradability Test OECD 301 % biodegradation: -15.8 Not readily 

biodgradable 
Aerobic and Anaerobic 
Transformation in Aquatic 
Sediment systems 

OECD 308 System 1: 
DT50, water =3.5 days 
DT50, sediment = 57 days 
DT50, whole system = 7.3 days 
% shifting to sediment = 
9.7% + 56.7% (d 102) 
NER: 56.7% 
Mineralization: 22.3% 
System 2: 
DT50, water =3.5 days 
DT50, sediment = 13 days 
DT50, whole system = 4.7 days 
% shifting to sediment = 
0.7% + 43.6% (day 102) 

Not required if 
readily 
biodegradable Med
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NER: 43.6% 
Mineralization: 21.5% 

Phase IIa Effect studies  
Study type  Test protocol Endpoint value Unit Remarks 

Algae, Growth Inhibition Test/ 
(Raphidocedis 
subcapitata)  

OECD 201 NOEC 18 
(biom
ass) 
18 
(biom
ass) 

µg/L Biomass 
 
 
Growth rate 
 

Daphnia sp. Reproduction 
Test  

OECD 211 NOEC  µg/L A post-marketing 
commitment 
regarding the 
delayed 
submission of the 
outstanding 
aquatic toxicity 
study (OECD 211) 
has been made. 

Fish, Early Life Stage Toxicity 
Test/ (Pimephales promelas) 

OECD 210 NOEC 150 
150 

µg/L Growth 
Post-hatch 
survival 

Activated Sludge, Respiration 
Inhibition Test  

OECD 209 EC15 
EC50 
NOEC 

9.78 
>1000 
9.78 

mg/
L 

 
 
For PNEC 
microorganisms 

Phase IIb Studies 
Bioaccumulation 
 

OECD 305 BCF 
 

 L/kg %lipids: 

Aerobic and anaerobic 
transformation in soil 

OECD 307 DT50 
%CO2 

  for all 4 soils 

Soil Micro organisms: 
Nitrogen Transformation Test 

OECD 216 %effect  mg/
kg 

 

Terrestrial Plants, Growth 
Test/Species 

OECD 208 NOEC  mg/
kg 

 

Earthworm, Acute Toxicity 
Tests 

OECD 207 NOEC  mg/
kg 

 

Collembola, Reproduction 
Test 

ISO 11267 NOEC  mg/
kg 

 

Sediment dwelling organism   NOEC  mg/
kg 

species 

 

Crisaborole is not considered to be bioaccumulating or toxic based on the data provided. However, 
DT50 values for sediment indicate that Crisaborole is persistent. 

As a result of the above considerations, the available data do not allow to conclude definitively on the 
potential risk of Crisaborole to the environment.  

The applicant commits to perform the following studies as follow-up measures:  

 - The outstanding aquatic toxicity study (OECD 211) will be submitted by Q1 2020. 

 

In the context of the obligation of the MAH to take due account of technical and scientific progress, the 
CHMP recommends the outstanding aquatic toxicity study (OECD 211) for further investigation to be 
addressed in the post marketing setting. 
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2.4.5.  Discussion on non-clinical aspects 

The nonclinical primary pharmacology program for crisaborole was designed to determine enzymatic 
activity and selectivity. Biochemical studies were conducted to elucidate the mechanism of action, and 
the effect on immune cell function. Animal studies were performed to reveal the activity of crisaborole 
in models of skin inflammation. 

Taken together, the Applicant provided in vitro and in vivo pharmacodynamic studies to support the 
assumed primary mechanism of action involving inhibition of phosphodiesterases (in specific PDE4) 
blocking the signal for release of pro-inflammatory cytokines. Crisaborole inhibited the release of 
several pro-inflammatory cytokines from the peripheral blood mononuclear cells (PBMCs). Although 
crisaborole did not inhibit metaloproteinases, it caused significant inhibition of prostaglandin secretion 
(77% PEG-2). Furthermore, crisaborole inhibited ICAM/VCAM mediated cell adhesion. 

Crisaborole formulated as an ointment, exhibited significant anti-inflammatory activity in a mouse 
phorbol ester ear edema model (74%). 

The toxicology program conducted in support of the safety of crisaborole was comprehensive and 
followed the requirements laid down in the respective guidelines. Studies performed included single 
and repeat-dose toxicity following various routes of administration, genotoxicity, carcinogenicity, 
reproductive and developmental toxicity, juvenile toxicity and local tolerance. 

In general, a clear dose-relation of adverse effects of crisaborole was observed after oral 
administration of crisaborole. Severe toxicity including deaths was only observed at very high doses 
whereas effects observed at lower dose levels were rather moderate, largely reversible and included 
reduced body weight, increased kidney and liver weight, decreases in haemoglobin and hematocrit. 

Dermal application of various formulations and strengths of crisaborole caused occasional and 
reversible erythema that was not dose-related and is, thus, considered not adverse. It is stressed that 
dermal studies in animals can only support the local safety of the compound as a maximum of 10% of 
the body surface area are treated which is in strong contrast to the clinical situation in the case of 
crisaborole. Thus, possible systemic effects after dermal application of crisaborole are unlikely to be 
captured by non-clinical studies. 

No evidence for genotoxicity was obtained from the respective studies. However, in the 2-year rat 
carcinogenicity study a statistically significantly increased incidence of benign granular cell tumors was 
observed in the distal reproductive tract of female animals. However, the absence of of any signs of in 
vitro mutagenicity and clastogenicity or in vivo papilloma formation in 2-year dermal animal studies as 
well as the consistently benign nature of the tumors point towards safety in terms of the carcinogenic 
potential of Crisaborole in patients.  

As a part of the toxicokinetic evaluation within the scope of repeat-dose toxicity studies two clinically 
relevant metabolites, AN7602 and AN8323, were identified. AN8323 appeared to occur at very high 
levels (up to 70-fold the concentration of crisaborole) in animals throughout the dosing period. 
Moreover, an accumulation of AN8323 of up to 6-fold was observed in rats.  

2.4.6.  Conclusion on non-clinical aspects 

Overall, the Applicant provided a comprehensive evaluation of pharmacologic and toxicological 
properties of crisaborole. From a non-clinical perspective Staquis is approvable. 
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2.5.  Clinical aspects 

2.5.1.  Introduction 

GCP 

The Clinical trials were performed in accordance with GCP as claimed by the applicant. 

The applicant has provided a statement to the effect that clinical trials conducted outside the 
Community were carried out in accordance with the ethical standards of Directive 2001/20/EC.  

Table 2 Tabular overview of clinical studies 
  

 
CTD  
Section 
Description 
of Study 
Study 
number 

 
Study 
Objectives 

 
Study 
Design, 
Including 
Type of 
Control 

 
Test 
Product(s) 
Route of 
Administration 

 
Number, 
Sex and 
Age of 
Subjects or 
patients 
Exposed 

 
Dosage 
Regimen 
Duration 
of 
Treatment 

 
Study 
Status 
Type of 
Report 

5.3.3.1 
AME 
AN2728- 
PSR-105 

To characterize the 
absorption, 
metabolism, and 
excretion of 14C-
crisaborole 
following topical 

 

Single-center, 
open-label, 
nonrandomized 

14C-Crisaborole 
Ointment (~100 μCi) 
Single dose applied 
topically in 9.5 g of a 
2% ointment (approx. 
10% BSA) Topical 

6 M 
22−55 y 
Healthy subjects 

Single dose Completed; 
Full 

5.3.4.1 
PK and Safety 
AN2898-PSR-102 

Determination of 
dermal tolerability 
on 
intact skin in 
subjects 
with healthy skin 

Single-center, 
randomized, 
observer-blind 
Vehicle-controlled 

Crisaborole Ointment, 
5% 
AN2898 Ointment, 
5% Ointment, Vehicle 
Water USP (negative 
control) 
SDS 0.2% (positive 
control) 2 5 cm2 

  
 

20 M 
23−61 y 
Healthy subjects 

4 QD 
Treatments over 5 
days 

Completed; 
Full 

5.3.3.1 
PK and Safety 
AN2728-PSR-104 

To assess the local 
and systemic 
safety and 
tolerability of 
crisaborole 
ointment. To 
assess the PK 
profile, the  
preliminary dose 
proportionality 
following multiple 
dose  and extent of 

  
  
 

  
  

 
 

Single-center, 
randomized, 
double-blind, 
multiple cohort, 
ascending dose. 
Vehicle-controlled 

Crisaborole 
Ointment, 2% 
Ointment, Vehicle 
Applied topically to 
10% or 35% BSA 
QD on Days 1 and 7; 
BID on Days 2−6 

16 M 
19−31 y 
Healthy subjects 

7 days Completed; 
Full 

5.3.4.1 
Tolerability 
AN2728- 
PSR-107a 

To evaluate the 
local tolerability of 
Crisaborole Topical 
Ointment, 2% 
compared to 
Vehicle Ointment in 
sensitive skin areas 
of healthy 
volunteers. 

Single-center,  
randomized, 
double-blind  
Vehicle-controlled 

Crisaborole Topical 
Ointment, 2% 
Ointment, Vehicle 
Topical BID application 
to extensor area, 
intertriginous areas, 
genitals, and 
face/hairline 

16 M  16 F 
18−53 y 
Healthy subjects 

21 days Completed; 
Full 
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5.3.4.1 
DDI 
AN2728-PK-101a 

To evaluate the 
effect of AN8323 
after multiple 
topical 
administrations of 
Crisaborole Topical 
Ointment, 2% at a 
supratherapeutic 
dose (over 60% 
BSA), on the PK of 
a single-dose of 
warfarin in healthy 
adult subjects. 
Secondary  
objectives included 
evaluation of the 
safety and 
tolerability of 
multiple topical 
dministrations of 
Crisaborole Topical 
Ointment, 2%, 
when administered 
alone and in 
combination with 
orally administered 

   
   

  
   

  
 

    
   
   

    
  

Open-label, 3-
period, 
fixed-sequence 
drug-drug 
interaction study 
Control NA 

Period 1: single oral 
dose of warfarin 25 mg 
Period 2: Crisaborole 
Topical Ointment, 
2% BID for 7 days 
Period 3: single oral 
dose of warfarin 
25 mg on Day 1; 
Crisaborole Topical 
Ointment, 2% BID 
for 7 days 

15 M 
9 F 
21−55 y 
Healthy subjects 

Period 1: single 
dose 
of warfarin 25 mg 
Period 2: 
Crisaborole 
Topical Ointment, 
2% BID for 7 days 
Period 3: single 
dose 
of warfarin 25 mg 
on 
Day 1; 
Crisaborole 
Topical Ointment, 
2% BID for 7 days 

Completed; 
Full 

5.3.3.2 
PK 
(MUSE) 
AN2728-AD-102a 

To evaluate the 
systemic exposure, 
PK and safety of 
Crisaborole Topical 
Ointment, 2% 
when applied 
under maximal use 
conditions in 

di t i  d 
 

   

Multicenter, open-
label, maximal 
use systemic 
exposure study to 
assess safety and 
PK. Control NA 

Crisaborole Topical 
Ointment, 2% 
PK Phase: QD (Days 
1 and 8); BID 
(Days 2−7) 
Non-PK Phase: BID 
(Days 9−28) Topical 

15 M  19 F 
2.1−17.7 y 
Patients with Mild 
to moderate 
AD 

28 days Completed; 
Full 

5.3.4.1 
Safety 
(RIPT) 
AN2728-RIPT-101a 

To determine the 
potential of 
Crisaborole Topical 
Ointment, 2% to 
induce 
sensitization or 
cause irritation by 
repeated topical 
application to 
normal skin of 
healthy volunteers 
under controlled 
conditions. In 
dditi  f t  

   
   

  
   

Single-center, 
randomized, 
controlled, within-
subject 
comparison 
study.Controls for 
Cohort 1: 
Crisaborole 
Vehicle and 0.1% 
SLS Controls for 
Cohort 2: 
Crisaborole 
Vehicle and 0.5% 
SLS 

Crisaborole Topical 
Ointment, 2% 
Ointment, Vehicle 
0.1% or 0.5% SLS 
0.9% saline Cohort 1: 
21 days on (applied 
twice weekly), 10-14 
days off, 2 days on 
Cohort 2: 21 days on 
(applied QD) Topical 

61 M  217 F 
18−75 y 
Healthy subjects 

Cohort 1: 21 days 
on, 10-14 days 
off, 2 days on 
Cohort 2: 21 days 
on 

Completed; 
Full 

5.3.4.1 
Safety and 
PK 
(QT/QTc) 
AN2728- 
TQT-108a 

To assess the ECG 
effects of  
crisaborole relative 
to vehicle following 
multiple dose 
administration of 
Crisaborole Topical 
Ointment, 2% 
twice a day to 
designated 
treatment areas 
Representing 

 
    
   
   

  

Single-center, 
randomized, 
parallel cohort 
with nested 
crossover 
Crisaborole 
Vehicle and 
moxifloxacin 
positive control 

Crisaborole Ointment, 
2% Ointment, Vehicle 
QD Days 1, 2, and 9 
and BID Days 3−8 
Topical Moxifloxacin 
tablets Moxifloxacin 
matching placebo 
tablets Oral 

98 M  82 F 
18−45 y 
Healthy subjects 

10 days Completed, 
Full 

5.3.5.1 
 Safety and 
Efficacy 
(Phase 2a) 
AN2898-AD-202 

To evaluate the 
safety, tolerability 
and efficacy of 
topically applied 
AN2898 ointment, 
1% and crisaborole 
ointment, 2% 
compared to 
ointment vehicle in 

    
   

Multicenter, 
randomized, 
double-blind, 
bilateral lesion 
Comparison 
Vehicle-controlled 

Crisaborole Ointment, 
2% 
AN2898 Ointment, 1% 
Ointment, Vehicle BID 
for 6 weeks Topical 

25 M  21 F 
19−73 y 
Patients with Mild 
to moderate 
AD 

6 weeks Completed; 
Full 

5.3.3.2 
Safety and 
Tolerability (Phase 
2a) 
AN2728-AD-203a 

To evaluate the 
safety,tolerability 
and systemic 
exposure of 
Crisaborole Topical 
Ointment, 2%, in 
subjects with AD  

Multicenter, open-
label, 
nonrandomized, 
safety/tolerability, 
PK 

Crisaborole Topical 
Ointment, 2%  
PK Phase: QD (Days 1 
and 8);  
BID (Days 2–7) 
Non-PK Phase: BID 
(Days 9–28) 

4 M  19 F 
12–17 y 
Patients with Mild 
to moderate 
AD 

28 days Completed; 
Full 

5.5.5.1 
Safety and Efficacy 
(Phase 2) 
AN2728-AD-204a 

To determine the 
safety and efficacy 
of Crisaborole 
Topical Ointment, 
2% and 0.5% 
administered once 
daily or twice daily 

   
  

Multicenter, 
randomized, 
double-blind, 4-
week, bilateral 
lesion comparator 
safety and 
efficacy study 

 

Crisaborole Topical 
Ointment, 2% 
Crisaborole Topical 
Ointment, 0.5% QD or 
BID for 29 Days 

34 M  52 F 
12–17 y 
Patients with Mild 
to moderate 
AD 

29 days Completed; 
Full 
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Efficacy and 
biomarker 
Phase 2A 
C3291001 

To evaluate the 
efficacy of 
crisaborole 
ointment 2% vs 
vehicle in adult 
subjects with 
mild to moderate 
AD. Additonally, to 
evaluate change in 
key skin 
biomarkers of AD 

   
  

 
   

 

Randomized, 
double-blind 
Vehicle-controlled 

Double-blind period: 
Crisaborole ointment, 
2%, BID Ointment, 
Vehicle, BID Open-
label period: 
Crisaborole ointment, 
2%, BID Topical 

Planned that ~40 
subjects will be 
enrolled 
Patients with Mild 
to moderate AD 

Double-blind 
period:  
14 days  
Open-label 
period: 
28 days 

Completed 

5.3.5.1 
Safety and Efficacy 
(Phase 3) 
AN2728-AD-301a 

To determine the 
efficacy and safety 
of Crisaborole 
Topical Ointment, 
2% applied twice 
daily as compared 
to Crisaborole 

  
 

Multicenter, 
randomized, 
double-blind 
Vehicle-controlled 

Crisaborole Topical 
Ointment, 2%, BID 
Ointment, Vehicle, BID 
Topical 

ITT: 332 M  427 F 
2−65 y 
Safety: 328 M  426 
F 
2−65 y 
Patients with Mild 
to moderate AD 

28 days Completed; 
Full 

5.3.5.1 
Safety and Efficacy 
(Phase 3) 
AN2728-AD-302a 

To determine the 
efficacy and safety 
of Crisaborole 
Topical Ointment, 
2% applied twice 
daily as compared 
to Crisaborole 
Topical Ointment  

 

Multicenter, 
randomized, 
double-blind 
Vehicle-controlled 

Crisaborole Topical 
Ointment, 2%, BID 
Ointment, Vehicle, BID 
Topical 

ITT: 343 M  420 F 
2−79 y 
Safety:340 M  417 
F 
2−79 y 
Patients with Mild 
to moderate AD 

28 days Completed; 
Full 

5.3.5.2 
Long-term safety 
Phase 3 
AN2728-AD-303a 

To evaluate the 
long-term safety of 
open-label 
treatment with 
Crisaborole Topical 
Ointment, 2% in 
children, 
adolescents, and 
adults (ages 2 

   
   

  

Multicenter, open-
label, long-term 

Crisaborole Topical 
Ointment, 2% 48 
weeks of topical 
application, as needed 

211 M  306 F 
2−72 y 
Patients with Mild 
to moderate AD 

28-day cycles for 
up to 48 weeks 

Completed; 
Full 

Safety and Efficacy 
(Phase 3b/4) 
C3291037 

To compare the 
efficacy, safety, 
and local 
tolerability of 
crisaborole 
ointment, 2% 
applied BID versus 
vehicle in pediatric 
and adult subjects, 
aged 2 years and 
older, with mild to 
moderate AD. 
Additionally, to 
evaluate the safety 
and local 

  
 

  
  

 
   

    
 

Multicenter, 
randomized, 
assessor-blinded, 
Vehicle- and 
active- controlled 

Crisaborole ointment, 
2%, BID Ointment, 
Vehicle, BID 
Hydrocortisone 
butyrate cream, 0.1%, 
BID Pimecrolimus 
cream, 1%, BID 
Topical 

Planned that ~600 
subjects will 
be enrolled 
Patients with Mild 
to moderate AD 

28 days Ongoing 

Safety Phase 4 
C3291002 

To study the safety 
of crisaborole 
ointment 2% 
applied twice daily 
in children aged 3 
months to less than 
24 months with 

ild t  d t  
 

Multicenter, open-
label 

Crisaborole ointment, 
2%, BID Topical 

Planned that ~125 
subjects will 
be enrolled  
Patients with Mild 
to moderate AD 

~28 days Completed- 
Full study 
report not yet 
submitted 

5.3.3.2 
PK 
(MUSE) 
AN2728-PSR-106a 

To evaluate the 
systemic exposure 
of Crisaborole 
Topical Ointment, 
2% when applied 
under maximal use 
conditions as 
measured by 
circulating plasma 
levels of 

   
 

  
  

 
 

Multicenter, open-
label, maximal 
use systemic 
exposure 

Crisaborole Topical 
Ointment, 2% QD Days 
1 and 8, BID Days 2-7 

29 M  4 F 
25–70 y 
Patients with 
Psoriasis 

8 days Completed; 
Full 

5.3.5.4 
Safety and Efficacy 
AN2728-PSR-101 

Demonstration of 
antipsoriatic 
efficacy of topical 
formulations of 
crisaborole in 
subjects with 
psoriasis vulgaris. 

Single-center, 
randomized, 
investigator-blind, 
psoriasis plaque 
test Vehicle- and 
comparator 
(betamethasone, 
tacrolimus)-

t ll d 

Crisaborole Ointment, 
5% Ointment, Vehicle 
Crisaborole  ream, 5% 
Cream, Vehicle 
Betamethasone, 0.1% 
Tacrolimus, 0.1% 1.1 
cm2 occlusive 
application Total of 10 
QD t i l t t t  

12 M 
32–64 y 
Patients with 
Psoriasis 

12 days Completed; 
Full 

Med
ici

na
l p

ro
du

ct 
no

 lo
ng

er
 au

th
or

ise
d



 

   
Assessment report  
EMA/88816/2020 Page 37/163 

5.3.5.4 
Efficacy 
AN2728-PSR-102 

To investigate 
dose-response 
relationship, 
antipsoriatic 
efficacy and safety 
of different 
concentrations of 
topical 
formulations of 

  
  
  

Single-center, 
randomized, 
investigator-blind, 
psoriasis plaque 
test Vehicle- and 
comparator 
(betamethasone 
and tacrolimus)- 
controlled 

Crisaborole Ointment, 
0.5% Crisaborole 
Ointment, 2% 
Crisaborole Ointment, 
5% Ointment, Vehicle 
Betamethasone, 0.1% 
Tacrolimus, 0.1% 1.1 
cm2 occlusive 
application Total of 10 

   

12 M 
37-64 y 
Patients with 
Psoriasis 

12 days Completed; 
Full 

5.3.5.4 
Safety and 
efficacy, 
PK 
AN2728-PSR-103 

To investigate 
dose-response 
relationship, 
antipsoriatic 
efficacy and safety 
of different 
concentrations of 
topical 
formulations of 

  
  
  

Single-center, 
randomized, 
investigator-blind, 
dose-ranging, 
psoriasis plaque 
test Vehicle- and 
comparator 
(betamethasone)-
controlled 

Crisaborole Cream, 
0.3% Crisaborole 
Cream, 1% Crisaborole 
Cream, 2% Cream, 
Vehicle 
Betamethasone, 0.1% 
1.1 cm2 occlusive 
application Total of 10 
QD topical treatments 

12 M 
31-76 y 
Patients with 
Psoriasis 

12 days Completed; 
Full 

5.3.5.4 
Safety and Efficacy 
AN2898-PSR-103 

To investigate 
antipsoriatic 
efficacy and safety 
of topical 
formulations with 
AN2898 and 
AN2728 in subjects 
with psoriasis 

l i  

Single-center, 
randomized, 
observer-blind, 
psoriasis plaque 
test Vehicle-and 
comparator 
(betamethasone) 
controlled 

AN2898 Ointment, 5% 
Crisaborole Ointment, 
5% Ointment, Vehicle 
Betamethasone, 0.1% 
1.1 cm2 occlusive 
application  
Total of 10 QD topical 
treatments 

12 M 
38-60 y 
Patients with 
Psoriasis 

12 days Completed; 
Full 

5.3.5.4 
Safety and Efficacy 
AN2728-PSR-201 

To evaluate the 
safety and efficacy 
of crisaborole 
ointment, 2% 
compared to 
ointment vehicle in 
the treatment of 
plaque type 

 

Single-center, 
randomized, 
double-blind, 
within-subject, 
bilateral lesion 
comparison 
Vehicle-controlled 

Crisaborole Ointment, 
5% Ointment, Vehicle 
5−100 cm2 BID topical 
application 

35 M 
25-61 y 
Patients with 
Psoriasis 

4 weeks Completed; 
Full 

5.3.5.4 
Safety and Efficacy 
AN2728-PSR-202 

To evaluate the 
safety and efficacy 
of crisaborole 
ointment, 5% 
compared to 
ointment vehicle, 
applied twice daily 
for 12 weeks, in the 
t t t f 

  
 

Single-center, 
randomized, 
double-blind, 
bilateral lesion 
comparison 
Vehicle-controlled 
treatment of 
plaque type 

i i  

Crisaborole Ointment, 
5% Ointment, Vehicle 
5−100 cm2 BID topical 
application 

30 M 
29-63 y 
Patients with 
Psoriasis 

12 weeks Completed; 
synoptic 

5.3.5.4 
Safety and Efficacy 
AN2728-PSR-203 

To evaluate the 
safety and efficacy 
of crisaborole 
ointment, 2% and 
0.5%, 
administered once 
or twice daily, 
compared to 
i t t hi l  i  

   
  

 

Multicenter, 
randomized, 
double-blind, 
dose-ranging, 
within-subject, 
bilateral lesion 
comparison 
Vehicle-controlled 

Crisaborole Ointment, 
0.5% Crisaborole 
Ointment, 2% 
Ointment, Vehicle 
5−100 cm2 QD or BID 
topical application 

127 M  18 F 
18–83 y 
Patients with 
Psoriasis 

12 weeks Completed; 
Full 

5.3.3.2 
Safety and 
efficacy, 
PK 
AN2728-PSR-204 

To evaluate the 
safety and efficacy 
of crisaborole 
ointment, 2%, 
administered twice 
daily, compared to 
ointment vehicle in 
the treatment of 
l  t  

 

Multicenter, 
randomized, 
double-blind, 
parallel-group 
Vehicle-controlled 

Crisaborole Ointment 
2% Ointment, Vehicle 
2%−35% BSA BID 
topical application 

47 M  21 F 
20–74 y 
Patients with 
Psoriasis 

12 weeks Completed; 
Full 

Safety and PK 
(Phase 1) 
C3291029 

Cohort 1: skin 
irritation potential, 
safety, and 
tolerability of a 
single topical dose 
of crisaborole 
ointment 2% and 
vehicle in adult 
Japanese healthy 
subjects Cohort 2: 
multiple topical 
doses of 
crisaborole 
ointment 

  
   

  
  
  
  

 

Single center, 
randomized, 
parallel cohort 
Vehicle-controlled 

Cohort 1: Crisaborole 
ointment, 2%, and 
Ointment, Vehicle 
Cohort 2: Crisaborole 
ointment, 2%, or 
Ointment, Vehicle BID 
Topical 

NA 
Cohort 1:Planned 
that ~20 subjects 
will be enrolled 
Cohort 2: Planned 
that ~12 subjects 
will be enrolled  
Cohort 1:Healthy 
subjects 
Cohort 2:Mild to 
moderate AD 

Cohort 1:48 hours 
Cohort 2:8 days 

Completed; 
Full 
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All clinical studies were conducted with a formulation containing the excipient Butylated 
Hydroxytoluene. As a consequence to a quality major objection, BHT was removed from the 
formulation.  

 

2.5.2.  Pharmacokinetics 

A total of 11 studies comprise the crisaborole clinical pharmacology program, 8 of which evaluated 
pharmacokinetic(s) (PK) of crisaborole and, in some cases, its metabolites. The other 3 studies 
evaluated the cumulative irritation and/or local tolerability of crisaborole.  

Analytical Methods 

The analytical method for the determination of Crisaborole (= AN2728) in human plasma as well as 
respective validation is described adequately. 

Liquid chromatography with tandem mass spectrometry (LC/MS/MS) analytical methods were used to 
detect presence of crisaborole (AN2728) and its main metabolite (AN7602), in plasma and urine, with 
an LLOQ of 0.2 ng/mL across all studies. LC/MS/MS analytical methods used to detect presence of 
AN8323, the downstream metabolite of AN7602, in plasma and urine had a LLOQ of 1.0 or 10 ng/mL. 
Additionally, radiometric methods were used in a single study to detect presence of 14C-crisaborole and 
its metabolites in plasma, urine and faeces. Acquisition tables and LC/MS spectra from all runs 
conducted were provided as requested in the D120 LoQ and considered in line with regulatory 
requirements. Requested data both for working and stock solutions of both analyte and IS are 
provided; proof of sufficient stability at -20°C and room temperature is given. 

Pharmacokinetic data analysis 

Standard non-compartmental pharmacokinetic methods were used to determine PK parameters for 
crisaborole, AN7602 and AN8323. Non-compartmental pharmacokinetic parameters estimated included 
area under the concentration time curve (AUC), maximum observed concentration (Cmax), and time at 
which maximum concentration was observed (tmax). In the population modelling analysis, a 
population PK analysis was attempted but tested models failed to converge and/or were ill conditioned. 
Therefore, a non-linear regression analysis of non-compartmental PK parameters (AUC and Cmax at 
steady state), as a function of ointment dose, was conducted in R version 3.2.2 using the “nls” function 
available in “stats” library. 

Population modelling analysis 

This study was conducted to characterise the correlation of systemic exposure parameters of 
crisaborole and ointment dose in healthy volunteers (HV), atopic dermatitis (AD) and psoriasis 
subjects, and to identify covariates that impact on the systemic exposure parameters of crisaborole. 

A non-linear regression base model, with weight as an allometric power model included as a covariate 
on Slope, adequately described the relationship between Crisaborole steady state exposure (AUCss and 
Cmaxss) and dose. Covariates such as disease status, disease severity, gender, and race were 
identified and included in the final model. The final model describing the relationship between AUCss or 
Cmaxss and ointment dose is provided below as Equation 1 and Equation 2. 

AUCss,i = (𝛽𝛽0 × (𝑊𝑊𝑊𝑊𝑊𝑊/70)−0.75 × GE𝑆𝑆𝑆𝑆𝑆𝑆-1 × RC𝑅𝑅𝑅𝑅𝑅𝑅𝑆𝑆1 × (DISad𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × ADms𝑅𝑅𝐴𝐴𝑆𝑆𝑆𝑆3) × (DISps𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × 
PSOsePSOSEse)) × Oint Dosei (Equation 1) 

 Cmaxss,i = (𝛽𝛽0 × (𝑊𝑊𝑊𝑊𝑊𝑊/70)−ex1 × GE𝑆𝑆𝑆𝑆𝑆𝑆-1 × RC𝑅𝑅𝑅𝑅𝑅𝑅𝑆𝑆1 × (DISad𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃) × (DISps𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 × PSOsePSOSEse)) × 
Oint Dosei (Equation 2) 
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Where, GE, RC, DISad, ADms, DISps and PSOse represent parameters for gender, race, AD subjects, 
AD subjects with severe disease, subjects with psoriasis and psoriasis subjects with severe disease, 
respectively. The disease severity parameters were included as nested parameters with respective 
disease parameter. POPad, ADSE3, POPps and PSOSEse are dichotomized indicator variables which 
take a value of 1 if the relevant condition is true and zero otherwise. RACE1 is an indicator variable for 
race and takes a value of zero for white and 1 for other (Black+Asian+Other). SEX is an indicator 
variable for gender and takes value of 1 for male and 2 for female. Weight was included as a body size 
metric to account for the changes in clearance with age as the dataset included paediatric subjects. 
Weight is highly correlated with age in paediatric subjects (<17 years, Correlation = 0.83) and 
adequate to explain the changes in clearance.  

Disease status (AD or Psoriasis) showed the largest impact on Slope of the relationship between 
Crisaborole systemic exposure and ointment dose. Subjects with disease had ~2.5-fold higher Slope 
for AUCss and Cmaxss relative to healthy volunteers. It is plausible that patients with AD or psoriasis 
may have a compromised skin barrier function, resulting in lower apparent clearance (CL/F) due to 
higher bioavailability (F), compared to healthy subjects. Severity of disease showed a smaller impact 
on Slope for AUCss and Cmaxss. For AD subjects with severe disease, the Slope for AUCss was ~25% 
lower than moderate subjects, while no significant difference was identified for Cmaxss. For psoriasis 
subjects, Slopes for severe subjects were ~30% higher for both AUCss and Cmaxss relative to 
moderate subjects. These differences due disease severity are unlikely to result in clinically meaningful 
differences in Crisaborole systemic exposures. The marginal impacts of race and gender on Slope 
(~23-30% lower in Black/Asian/other race compared to White; ~23-25% lower in females compared 
to males) are unlikely to result in clinically relevant differences in systemic exposure. 

The final models were used to predict the mean AUCss and Cmaxss, at maximum Crisaborole ointment 
dose for respective age (90% treated BSA), for subjects 2-20 years of age, white male, with moderate 
AD (Figure 4 and Figure 5). 

Figure 2 Predicted AUCss Across Age Range at Maximum Treatable BSA(90%) 
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Figure 3 Predicted Cmaxss Across Age Range at Maximum Treatable BSA(90%) 

 

Figure 4 shows that, after accounting for maximum possible ointment dose and clearance change with 
age, subjects with similar % treated BSA have similar AUCss across the age range. For Cmaxss (Figure 
5), younger subjects are predicted to have a lower Cmaxss compared to adults. Also shown for context 
in Figure 6 are the observed AUCss in 2 to 18 year old subjects with treated BSA’s ranging from 10 – 
92% with a median of 31%. A visual examination of the observed data indicates that younger subjects 
do not exhibit a trend of higher concentrations. For Cmaxss (Figure 7), younger subjects are expected 
to have a lower Cmaxss compared to adults.  

2.5.2.1.  Absorption  

In an AME study where a single dose of 14C Crisaborole was administered to the skin of healthy 
subjects approximately 25% of the applied dose radioactivity were absorbed percutaneously. When 
crisaborole is reaching the systemic circulation, a rapid biotransformation to its metabolites starts. A 
clinical study in healthy individuals evaluated systemic exposure in two subgroups with different 
percentages of treated body surface areas of crisaborole, namely 10% and 35% BSA in healthy 
individuals. Cmax and AUC0-12 were significantly higher in the 35% treated group compared to the 10% 
group, up to 4-fold on day 1 and 2-fold on day 7. In the 10%BSA treated cohort Cmax and AUC0-12 on 
day 1 were 38.4ng/mL and 203.3ng•h/mL and 35.7ng/mL and 210.7 ng•h/mL on day 7, respectively. 
In comparison in the 35%BSA treated cohort Cmax and AUC0-12 were 157.6 ng/mL an 733.4 ng•h/mL on 
day 1 and 93.3 ng/mL and 476.8 ng•h/mL on day 7, respectively. Furthermore, the study showed a 
quick absorption across the skin, with Tmax values ranging from 1 to 6 hours. Steady state (pre-dose) 
of AN2728 was achieved within 3-4 days. The ratio of AUC0-12 on day 1 between the treatment cohorts 
was 3.6, this could be attributed to the proportion of increased %BSA indicating dose linearity. 

2.5.2.2.  Distribution 

Crisaborole is highly bound to plasma proteins (97%). Distribution was investigated in the clinical 
study AN2728-PSR-105. In this study the median Tmax values for total radioactivity were 6 to 8 hours 
in plasma and whole blood, respectively, mean t1/2 20 hours in plasma and mean AUC0-t and AUC0-inf 
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ratios of total radioactivity in blood versus plasma 53% and 56% respectively. Renal excretion was 
determined as major route of elimination for 14C-crisaborole derived radioactivity, however urinary 
concentration of crisaborole itself was not detectable (below the limit of quantitation). Approximately 
81% of the absorbed radioactivity was recovered in the urine within 16 hours postdose, and 
approximately 1% of the absorbed radioactivity was recovered in feces. Therefore, metabolism is 
considered the major clearance mechanism upon topical application of crisaborole. It was shown that 
AN8323 (carboxyl-AN7602) and AN7602-sulfate (crisaborole metabolites) were the major circulating 
components in plasma, accounting for approximately 70% and 30% of the total radioactivity, 
respectively. 

2.5.2.3.  Elimination 

Crisaborole is first metabolized via oxidative deboronation/hydrolysis to produce AN7602 takes place 
and this is followed by subsequent oxidation of the first metabolite to the second metabolite AN8323. 
These metabolites were shown to be inactive against the primary target PDE-4. The first metabolite 
AN7602 was rapidly hydrolysed but the second metabolite AN8323 accumulates in plasma upon the 
first treatment. In study AN2728-AD-203 AD adolescents showed a 2-fold accumulation of AN8323 
after 8 days treatment. In further studies a 3-fold accumulation could be identified. More strikingly, in 
study AN2728-TQT-108 an accumulation up to 7-fold for this metabolite upon 8 days was detected. 
The steady state was reached between day 4-6. 

Elimination: Renal excretion was identified as main route of elimination of crisaborole. The renal 
excretion of crisaborole, AN7602 and AN8323 upon repeated dosing corresponded to urinary amounts 
of <0.000169%, 0.0136% and 1.39% of the applied dose, measured at day 8. Throughout the study 
AN2728, AN7602 and AN8323 were detected in the urine. The amount excreted and the excretion 
percentage was low on both collection days. Urine samples were collected 8 hours post-dose on day 1 
and day 8, therefore presented amounts represent only a snap-shot in time. Less than 1 mg was 
recovered in the urine from AN2728 and AN7602. An average of 1.40 mg and 5.15 mg of AN8323 was 
recovered in the urine on Day 1 and 8, respectively. The results indicate that the renal excretion of 
AN2728 and its oxidative metabolites was low. 

Exposure: In healthy subjects following a single dose of crisaborole mean exposures, Cmax and AUC0-12 

increased 1.94 and 2.05-fold, respectively, with an increase in crisaborole dose from therapeutic to 
supratherapeutic dosing (study AN2728-TQT-108). On day 9 mean exposures of crisaborole, Cmax and 
AUC0-12 increased 2.35 and 2.32-fold, respectively. This indicates low or no accumulation of crisaborole 
upon repeated dosing.  
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Table 3 Summary of Plasma PK parameters across all studies in healthy adults  
 

 

 

Troughout all studies conducted in healthy adults, crisaborole was rapidly absorbed across the skin and 
detected in plasma following topical administration. Crisaborole median Tmax values were generally 
between 2 and 6.5 hours following topical application. The exposure increased with increasing %BSA  
corresponding to the increases in Cmax and AUC0-12 within studies (AN2728-TQT-108, AN2728-PSR-104) 
and across studies. Studies showed rapid metabolization of crisaborole to AN7602 and then to AN8323 
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after absorption in the systemic circulation. Due to the quick metabolization a limited systemic 
concentration of crisaborole  was apparent in plasma. Crisaborole and the first metabolite, AN7602 did 
not accumulate in the plasma over 8 days upon dosing. However, AN8323, the second metabolite 
accumulated in plasma (at a rate of up to 3 to 4-fold and ~7-fold based on Cmax and AUC0-12, 
respectively), consistent with its long half-life.  

2.5.2.4.  Dose proportionality and time dependency 

• Dose proportionality 

The clinical study results indicate that systemic exposure of crisaborole (AN2728) and its metabolites 
(AN7602 and AN8323) increase in an approximate dose proportional manner. In healthy adults, the 
overall plasma exposures (Cmax and AUC(0-12)) of crisaborole, AN7602 and AN8323, following a 
supratherapeutic dose of crisaborole ointment, 2% (45 g/day), were approximately 2 - 2.6x higher 
than those following a therapeutic dose of 15 g/day (AN2728-TQT-108).  

• Time dependency 

Clinical study results indicate that steady-state of AN2728 is achieved within approximately 8 days, 
following twice daily dosing of AN2728 ointment, 2%. Systemic accumulation of AN2728 and AN7602 
with twice daily dosing of AN2728 ointment, 2% is minimal (accumulation factor approximately 1-2). 
Consistent with its longer half-life, the AN8323 metabolite accumulates in plasma at a rate of ~3-7 
fold.  

2.5.2.5.  Intra- and inter-individual variability 

Intra-individual variability was not assessed. 

The data from Phase 1 and 2 studies indicate considerable inter-subject variability in the systemic 
exposure and non-compartmental PK parameters of crisaborole and its metabolites after topical 
administration of crisaborole ointment, 2%. In study AN2728-TQT-108, CV% values for PK parameters 
of crisaborole and its metabolites ranged from 19-206% in healthy subjects after topical administration 
of therapeutic (15 g/day) or supratherapeutic dosing (45 g/day) of AN2728 Topical Ointment, 2%. 

Reasons provided for high inter-individual variability were the range of treatable BSAs and differences 
in ointment doses across subjects. After accounting for the treated BSA, the variability was claimed to 
be not unusually high.  

2.5.2.6.  Pharmacokinetic in target population 

Two PK studies were conducted in paediatric subjects with AD. In general, the plasma concentration of 
crisaborole and both metabolites increased with higher %BSA treated. 

In both studies (AN2728-AD-203 and AN2728-AD-102), absorption of crisaborole across the skin was 
rapid, with a median Tmax of 3.0 hours or less following single and multiple doses of crisaborole. The 
systemic exposure of crisaborole and AN7602 was limited, while AN8323 was the predominant and 
accumulating metabolite in plasma, as shown by comparison of Cmax and AUC values both following 
single and multiple doses of crisaborole. In general, the systemic exposure (Cmax and AUC) of 
crisaborole, AN7602, and AN8323 increased with increasing %BSA treated. Minimal accumulation of 
crisaborole or AN7602 occurred over 8 days of dosing. In contrast, AN8323 exhibit moderate 
accumulation. This is consistent with its long t1/2 (33.5 hours on Day 8 in Study AN2728-AD-203). 
Steady state for all three analytes was achieved within 4-6 days in both studies. 
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Table 4 Summary of Plasma PK parameters across all studies in subjects with AD 
 

In detail, in the MUSE study (AN2728-AD-102) three different age cohorts were investigated, 
adolescents (aged 12-17 years [Cohort 1]) and children (aged 6-11 years [Cohort 2] and 2-5 years 
[Cohort 3]), respectively. PK of crisaborole was compared between the cohort following a single dose 
and after BID dosing for 8 days. A total of 34 subjects received crisaborole topical ointment, 2% at a 
dose of approximately 3 mg/cm2 to a mean treatable BSA of 48.7% (range 27-92%). The total 
amount of crisaborole applied per subject ranged from 217.1 g to 1547.5 g; mean values of crisaborole 
applied per cohort ranged from 506.5 g to 899.04 g. The applicant states that there was no statistically 
significant difference in the systemic levels for crisaborole, AN7602 and AN8323 in mean values. In a 
subgroup analysis of the MUSE study, the second cohort including patients 6-11years old showed 
higher levels for Cmax and AUC0-12 for Crisaborole and its metabolites compared to the 2-5 years cohort 
upon same %BSA treated. In fact, a slightly (2-fold) higher exposure in 6-11 years old subjects is 
noted, nevertheless no (not more) safety signals were recorded in this cohort. The Applicant provided 
individual concentration levels from study AN2728-AD-102 and -203 in 2 to 17 year-old patients with 
mild to moderate atopic dermatitis in response to the D180 LoOI. Based on these data, it was 
confirmed that with increasing BSA treated, systemic exposure also increases. The ointment dose 
automatically scales to BSA. Younger patients however likely experience higher mg/kg doses compared 
to older patients (see assessment of D180 responses, OC 49). It is noted that patients with highest 
%BSA treated are of interest with regard to potential safety issues related to systemic exposure. 
Adequate characterisation of dose exposure response is important especially in the subpopulation of 
higher %BSA. For study AD-102, systemic exposure levels (Cmax and AUC0-12) for crisaborole in 
patients with >60% BSA treated (n=8, only 2 patients in subgroup 2-6 years) ranged from 56.8 to 
1170 (mean, 259) ng/mL and from 552 to 7360 (mean, 1815) ng*h/mL.  Since the newly defined 
target group excludes patients with >40% BSA from the label, inadequate characterisation of exposure 
levels in the higher %BSA subgroups is not of concern. Overall, for study AD-102, it remains unclear 
whether treatment groups were comparable in terms of %BSA and the sample size in this treatment 
cohort is too small to allow for a robust comparison between groups. 
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In Study AN2728-AD-203, PK of crisaborole and its metabolites was determined following a single dose 
and after 8 days of dosing with crisaborole, in adolescent subjects aged 12-17 with AD. A total of 23 
subjects received crisaborole at a dose of approximately 3 mg/cm2 to a mean 17.6% BSA (range 
10%-31%). Crisaborole was absorbed quickly with median Tmax of 2.37 hours on Day 1 and 2.17 hours 
on Day 8 and mean Cmax and t1/2 values in plasma were 105 ng/mL and 7.17 hours on Day 1 and 94.6 
ng/mL and 11.9 hours on Day 8. The metabolites AN7602 and AN8323 had mean Cmax values of 28.2 
and 998 ng/mL on Day 1, and 26.3 and 1850 ng/mL on Day 8, respectively. The extent of systemic 
exposure (plasma Cmax and AUC) of crisaborole, AN7602, and AN8323 increased as the amount of 
crisaborole and the area of application increased. Over 8 days of dosing, minimal accumulation of 
crisaborole or AN7602 occurred. AN8323 displayed moderate accumulation, which is consistent with its 
long t1/2 (33.5 hours). Steady state was achieved within 4-6 days for all three analytes. 

In general, Tmax mean values of 3-4h were longer in healthy subjects compared to AD patients. This 
holds true also for Cmax, the healthy subjects have lower values compared to AD patients. This could be 
explained by the fact that the systemic exposure of crisaborole (and therefore its metabolites) was 
higher in subjects with AD relative to healthy subjects.    

Again, as seen in other studies, a pronounced increase in systemic exposure of the second metabolite 
AN8323 was seen in these studies. 

Throughout all studies, heathy, psoriasis – and AD subjects displayed an accumulation of the second 
metabolite AN8323 of a mean of 3-4-fold, based on Cmax and AUC0-12. 

Beyond that, the PK of crisaborole was only investigated in a pediatric or adolescents target 
population. No PK studies in the adult target population were conducted. In long term studies only 40 
adults completed the study.  

2.5.2.7.  Special population 

Impaired renal function: 

Urinary excretion of crisaborole, AN7602, and AN8323 was negligible following repeated dosing, with 
urinary amounts corresponding to <0.000169%, 0.0136% and 1.39% of the applied dose, respectively 
at Day 1 and Day 8. The active component crisaborole is not accumulating following an 84 days 
treatment period in psoriasis patients. This together with the fact that crisaborole is metabolized 
rapidly makes it unlikely that an impaired renal function will affect the systemic exposure of 
crisaborole. Furthermore, the second metabolite AN7602 is also metabolized to AN8323. The second 
metabolite AN8323 is indeed accumulating across all clinical studies. Additionally conducted in vitro 
secondary pharmacology profiling did not give rise to concern regarding potential off target effects of 
AN8323 under maximum use conditions. Specific studies of crisaborole in subjects with renal 
impairment were not conducted since the fraction of dose excreted unchanged in the urine is less 30%. 
A potential increase in systemic exposure levels of AN8323 due to accumulation has been considered 
for the B/R assessment. Although the full extent thereof is not known (and has not been investigated), 
based on the following reasoning, it can be agreed with the Applicant that dose adjustment does not 
seem necessary in renally impaired patients: i. it seems unlikely that AN8323 exposure substantially 
exceeds the maximum exposure levels determined for patients treated with 90%BSA (although with 
the shortcoming of scarce PK data/uncertainties related to the model); ii. adequate exposure margins 
have been established for AN8323; iii. the additionally conducted in vitro secondary pharmacology 
profiling does not give rise to concerns regarding potential off target effects of AN8323. 

Impaired hepatic function:  

The liver was identified as the major site of inactivation and metabolization of crisaborole.  
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No clinical study was conducted to evaluate the effect in subjects with hepatic insufficiency. With 
regard to the results from non-clinical studies and the safety analysis of all subjects included in clinical 
trials, the applicant states that a negative impact due to hepatic impairment seems unlikely. The 
applicant further states that limited systemic amounts of crisaborole and the inactivity of both 
metabolites on the primary target PDE-4 should not lead to any hepatotoxic effects. From an oral 6-
month toxicity study it is known that the human-relevant NOAEL dose was 450mg/kg/d with mean 
Cmax values 2.570ng/mL and mean AUC with ~21.550ng h/mL after 6 months dosing. Based on the low 
amount of systemic exposure and the lack of hepatotoxic effects observed in non-clinical and clinical 
studies for up to 1 year, the applicant states that there is a minimal systemic exposure risk upon 
crisaborole application. 

Crisaborole is rapidly metabolized upon absorption after application. Additionally to the metabolization 
by liver enzymes crisaborole is also metabolized by hydrogen peroxide, which is ubiquitous in cells 
(and tissues) and therefore the risk of an accumulation in the liver is considered very small.  

In renal impairment conditions an accumulation of crisaborole itself is unlikely. Therefore a risk of 
higher systemic exposure of crisaborole is very small.  

Gender: The impact of gender was investigated in a non-linear regression analysis. No clinically 
significant gender-related differences were observed in the pharmacokinetics of crisaborole. 

Race: The impact of race was investigated in the non-linear regression analysis. No clinically significant 
race related differences were observed. 

Weight: In the non-linear regression base model weight is highly correlated with age in paediatric 
subjects (<17 years, Correlation = 0.83) and was adequate to explain the changes in clearance. The 
results indicated that, for a given dose (mg) of topically applied crisaborole, systemic exposure will be 
higher in patients with reduced body weight (i.e. smaller/younger patients) (see related outstanding 
OC 49).  

Elderly: Pharmacokinetic data were not obtained in adult subjects.  

Children: AD is a disease predominantly prevalent in children and adolescents. Therefore, PK analysis 
was performed in a paediatric population aged 2-17 years. No studies were conducted in younger 
subjects than 2 years of age. In both studies, the plasma concentration of crisaborole and the two 
metabolites increased with higher %BSA treated.  

In the d120 responses the applicant provided prediction data in terms of non-linear regression 
calculation for crisaborole and both metabolites.  
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Figure 4 Predictions of Cmaxss Final Model for Patients (AD and Psoriasis) and Observed 
Cmaxss Grouped by % Treated BSA

 
 

Figure 5 Predictions of AUCss Final Model for Patients (AD and Psoriaris) and Observed 
AUCss Grouped by % Treated BSA 

 

The model was criticised in the D150 AR and the Applicant was asked in the D180 LoOI to comment on 
noted inconsistencies between observed PK data and predicted values. This was however not 
sufficiently answered.  Therefore, it still seems questionable whether the model is suitable for the 
purpose of predicting exposure levels in the subpopulation of younger patients, as it does not seem to 
reliably describe the observed data (both over- and underestimation of AUCSS and Cmax,ss have been 
noticed in the presented data, e.g. the predicted data for AN2728-AD-203 seems to be 
underestimating AUCss and Cmax,ss for almost half of the observed values. For study AN2728-AD-102 
the model seems to overpredict AUCSS for children from 2-4 years and Cmax,ss for all three age 
groups). Two studies have been conducted in children, namely AN2728-AD-203 and a MUSE study 
AN2728-AD-102. Details of the studies are summarized above in ‘Pharmacokinetic in target 
population’. 
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Pharmacokinetic data were not obtained in adult or geriatric subjects with atopic dermatitis. 

2.5.2.8.  Drug-drug interactions 

Crisaborole is highly bound to plasma proteins (97%). Further, the systemic exposure to crisaborole is 
limited, therefore no interaction with drugs that are highly protein bound is expected.  

In vitro studies are discussed in the non-clinical part of the overview (see 3.6 Pharmacokinetic drug 
interactions). 

As in vitro studies demonstrated AN8323 as an inhibitor of CYP2C8 and CYP2C9, a clinical drug-drug 
interaction study was performed. As CYP2C9 was considered the more sensitive CYP (based on Ki 
values), it was used as target for the drug-drug interaction study. A specifically targeted CYP2C9 
substrate, warfarin, was co-administered to analyze potential interactions. Steady-state analysis of 
AN8323 (major metabolite of AN2728) was performed on the single dose PK of S- and R warfarin in 
healthy adult subjects, following a 25 mg dose of warfarin administered with or without the topical 
application of AN2728 Topical Ointment, 2%, BID for 7 days. PK parameters for S-and R-warfarin were 
collected and analyzed and there was no significant difference upon co-administration of AN8323 and 
warfarin in the PK of warfarin. Therefore, it is agreed that no impact on the PK of a medicinal product 
inhibiting either CYP2C9 or CYPC8 is to be expected in patients upon co-administration with 
crisaborole.  The metabolite AN8323 has been identified to be an inhibitor of OAT1, OAT3, OATP1B3 
and BCRP. The Applicant argues that due to the dermal application of crisaborole and the 
predominantly renal, hepatic or intestinal expression of these transporters their inhibition by AN8323 is 
not clinically relevant. Since AN8323 has been identified to be an accumulating metabolite in non-
clinical and clinical studies and crisaborole and its metabolites are predominantly excreted via the 
urine, further elucidation on any potential clinical implication of OAT1, OAT3, OATP1B3 and BCRP 
inhibition by AN8323 was requested in the D120 LoQ. The Applicant provided additional worst-case 
calculations with maximum observed concentration levels of AN8323 and it can be agreed that the 
potential PK impact for AN8323 due to inhibition of OAT3/OAT1/OAT1B3 is not considered clinically 
relevant even under maximum use conditions. The risk of a more pronounced potential for DDIs in 
renal impairment conditions seems also low. A clinically relevant potential for an influence of AN8323 
on the PK of sensitive UGT1A9 substrates has been identified. The applicant has reflected the available 
data on the potential interaction with propofol due to inhibition of UGT1A9 substrates in section 5.2 of 
the SmPC. 

It was shown in vitro that multiple CYP and non-CYP enzymes may contribute to the initial metabolism 
and that CYP3A4 and CYP1A1/2 were found to be the predominant CYP enzymes for the metabolism of 
crisaborole. It was shown that that no single enzymatic pathway was contributing more than 30% to 
metabolism of crisaborole. In vitro experiments indicated that metabolism of crisaborole to AN7602 
involves CYP isoenzymes (29% inhibition observed when co-incubated in the presence of 
aminobenzotriazole and tienilic acid [pan-CYP and CYP2C9 inhibitors, respectively]), however, the 
contribution would be minor relative to other non-CYP450 pathways.  Further, treatment of human 
cytosol incubations with selective inhibitors of aldehyde oxidase and xanthine oxidase indicated minor 
direct involvement of these cytosolic enzymes in the metabolism of crisaborole. Based on further in 
vitro experiments and with reference to available literature, the Applicant plausibly argues that 
oxidative deboronation of crisaborole via endogenously generated hydrogen peroxide is likely to be one 
of the non-CYP pathways mediating the formation of AN7602.  The Applicant further argues that 
inhibition of a single oxidative enzyme would unlikely result in significant alteration of crisaborole PK 
since the reaction would be compensated by activities through other CYP and non-CYP pathways. 
Nevertheless, it is important to note that based on in vitro data, a potential change in crisaborole AUC 
with complete inhibition of CYP3A4 was calculated to be a modest increase of ~43% and of ~27% with 
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complete inhibition of CYP1A2. It is acknowledged that these are worst case estimations assuming 
complete inhibition of CYP3A4 or CYP1A2, that the contribution from individual CYP enzymes (either 
CYP3A4 or CYP1A2) for the metabolism of crisaborole should be less than 29% and that metabolic 
switching to other enzymatic and nonCYP pathways may be possible. However, as this was not 
determined in an in vivo study, an uncertainty remains which needs to be addressed by including a 
warning statement in the SmPC for cautious concomitant administration of CYP3A4 or CYP1A2 
inhibitors, possibly resulting in elevated systemic exposure levels of Crisaborole, especially with regard 
to patients who treat large % BSA. Upon CHMP request, a warning statement relates to the potential 
risk of increased systemic exposures of crisaborole when co-administered with CYP3A4 or Cyp1A2 
inhibitors. 

Exposure relevant for safety evaluation 

The proposed indication for crisaborole ointment, 2% is for the topical treatment of mild to moderate 
AD in patients 2 years of age and older. Following topical application, crisaborole penetrates through 
the stratum corneum, epidermis, and dermis of human skin, as evidenced by the presence of 
crisaborole and its metabolites in plasma. Therefore, both local (total BSA treated) and systemic 
exposure are relevant for the safety evaluation of crisaborole ointment. 

2.5.3.  Pharmacodynamics 

Mechanism of action 

Phosphodiesterases (PDEs) are a class of enzymes that control the amplitude and duration of the 
signal of cAMP, a key second messenger of inflammatory responses. Increases of cAMP dramatically 
decrease inflammatory responses of leukocytes to stimuli (Maurice et al., 2014). PDE4 isoforms have a 
relatively high level of expression in cells that regulate immunoinflammatory responses and tissue 
remodeling (Torphy et al., 1998). PDE4 is a cAMP phosphodiesterase widely expressed in 
hematopoietic cells (e.g., myeloid, lymphoid), nonhematopoietic cells (e.g., smooth muscle, 
keratinocyte, endothelial), and sensory/memory neurons (Houslay et al., 2003).  

Crisaborole [5-(4-cyanophenoxy)-1,3-dihydro-1-hydroxy-2,1-benzoxaborole] is a novel oxaborole 
compound in development as a topical treatment for inflammatory skin diseases. The postulated 
primary mechanism of the anti-inflammatory effect of AN2728 is through inhibition of Type 4 
phosphodiesterase (PDE4). Crisaborole inhibits the enzymatic activity of PDE-4 through binding to the 
PDE-4 catalytic site in a manner that is competitive with cyclic adenosine monophosphate (cAMP). 

While the specific mechanism(s) by which crisaborole exerts its therapeutic action is not well defined, 
as an anti-inflammatory agent, crisaborole is postulated to suppress inflammation and reduce the 
production of several pro-inflammatory cytokines implicated in the pathophysiology of AD (e.g., tumor 
necrosis factor-α, IL-2, IL-4, IL-5, and IFNγ). Crisaborole was found to be not exclusively PDE-4 
subtype selective, although the activity on other PDE isoforms was far less potent. Further elaboration 
on the consequences of crisaboroles’ complex inhibitory potential on PDE isoforms (other isoforms, 
than the expected PDE4) and the clinical relevance for the treated population are needed (see non-
clinical section). 

In light of the postulated mechanism of action, the use of crisaborole in the treatment of AD is 
considered plausible.  

Primary pharmacology 

Crisaborole is a non-steroidal anti-inflammatory agent in a new class of benzoxaborole compounds 
developed for topical treatment of AD. 
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Because cytokine activity is an important mediator in AD, crisaborole’s activity in suppressing the 
production of cytokines from human cells in culture was characterized. Cytokines tested included TNF-
α, IL-1β, IL-6, IFNγ, IL-4, IL-5, IL-10, IL-13, IL-23, and IL-31. In addition, the activity of crisaborole 
was compared with several other drugs used in the treatment of AD, including other PDE-4 inhibitors 
(Roflumilast, Apremilast, Roliparam), glucocorticoids, dexamethasone, and a calcineurin inhibitor, 
tacrolimus. The results from these experiments are presented in the non-clinical section of this 
document.  

Crisaborole’s relatively low molecular weight (251.1 daltons) allows it to penetrate skin and reach 
targets in the epidermis and dermis. Once it reaches the systemic circulation, crisaborole is converted 
to metabolites without PDE-4 inhibitory effects. 

A key skin biomarker study (Study C329100) was conducted which is supportive of the purported 
mechanism of action (a final study protocol was provided in response to D180 LoOI). A within-subject 
design was used defining two target lesions for active and vehicle treatment, respectively, for 2 weeks’ 
double-blind treatment (application twice daily in a blinded fashion at the clinical research unit on an 
area of 10 cm × 10 cm). 

The key biomarkers were defined as S100A12, Keratin 16, elafin/PI3 (Th17), CCL17 (Th2), CCL18 
(Th2), CCL22 (Th2), IL-13 (Th2). Change from baseline in the seven key skin biomarkers was 
evaluated after 2 weeks of treatment (a skin biopsy was collected at day 15, n=39).  

For all but one key skin biomarkers, statistically significant reductions for the crisaborole-treated 
lesions were observed. Inconclusive results were obtained for IL-13 (statistically significant result only 
for QPCR, not TLDA). Also for vehicle-treated lesions, statistically significant reductions were seen in 
Keratin 16, PI3 and S100A12. Results from further additionally investigated inflammatory markers are 
inconclusive and were not discussed in detail.  

There are currently no biomarkers recommended for diagnosis, assessment of disease severity or 
monitoring of AD (Eichenfield et al., 2014). The Applicant justified the selection of these biomarkers 
based on their known involvement in AD pathophysiology (markers of epidermal hyperplasia, 
proliferation and inflammation). In how far a reduction of these biomarkers translate into clinical 
benefit is not known, but the results support the mechanism of action as an anti-inflammatory agent to 
some extent.  

Secondary pharmacology 

Effect of AN8323 on the PK of co-administered warfarin (CYP2C inhibitor) 

No clinically significant effects of topically applied Crisaborole (multiple administrations) and 
particularly of its accumulating metabolite AN8323 on the PK of warfarin (after single dose) were 
observed. 

Effects of AN2728 Topical Ointment, 2% on QT/QTc intervals 

A randomized, parallel cohort with nested crossover thorough QT/QTc study was conducted to evaluate 
the effects of Crisaborole Ointment, 2% on QT/QTc interval compared to vehicle and moxifloxacin 
positive control in healthy (female and male) subjects. 

The design of the QTc study is accepted although the doses employed are not considered adequate 
(see discussion below). Assay sensitivity was confirmed by comparing the ΔQTcF for moxifloxacin 
matching placebo (MMP) versus moxifloxacin positive control (MPC), as demonstrated by the lower 
confidence limit (LCL) of the 95% one-sided CIs (90% two-sided CI) for the differences of LS means of 
MPC and MMP being greater than 5 ms at all four pre-selected time points.  
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The therapeutic dose was defined as application to 30% BSA for 8 days and the supratherapeutic dose 
was defined as application to 60% BSA for 8 days. According to the ICH E14 guidance, concentrations 
that are higher than those achieved under anticipated therapeutic doses should be explored. The 
employed doses in this healthy volunteers study do not seem to be representative for maximum 
anticipated therapeutic doses as concentration levels for the “supratherapeutic” dose group were 
approximately 30% lower compared to results obtained in patients (MUSE study AN2728-AD-102).  

The primary endpoint, which was the vehicle-corrected change from time-matched baseline in QTcF at 
Day 9 (ΔΔQTcF) following multiple dosing of AN2728, was met, as the estimates of the difference 
between the LS means for change from time-matched baseline of AN2728 and vehicle (cohort 1) were 
<3 msec for the therapeutic dose and <5ms for the supratherapeutic dose and their upper limits of the 
two-sided 90% confidence intervals were <10 msec at all time-points for both doses.  

Cardiac associated events that were reported throughout the study, were mild in severity, and included 
postural dizziness, dizziness, palpitations, and chest discomfort. There were no clinically important 
findings in the safety ECG measurements resulting in AEs. 

The PK-PD analysis explored the relationship between the vehicle-corrected (vehicle adjusted) mean 
change from baseline in QTc (ie, ΔΔQTc) and plasma concentrations of AN2728 and the oxidative 
metabolites AN7602 and AN8323. No correlation between plasma concentration (of crisaborole and the 
two metabolites) and effect (i.e. ΔΔQTc) was found from the regression analysis.  

Although doses investigated in this study are not considered representative for anticipated therapeutic 
doses under maximal use conditions, crisaborole does not seem to have a clinically meaningful effect 
on the QTc interval, based on the totality of evidence gained from non-clinical and clinical experiments.  
Although Crisaborole was found to be a low-potency hERG channel blocker, no ECG effects were 
observed in an oral single-dose cardiovascular safety study in dogs. Both clinical efficacy and safety 
phase 3 studies did not show any cardiovascular safety signals. ECGs were also conducted in Studies 
AN2728-PK-101, AN2728-PSR-104, AN2728-PSR-105, AN2728-PSR-106, and AN2728-PSR-204 and no 
clinically important abnormalities in ECGs were observed in any of these studies. 

It is therefore concluded that at general therapeutic doses, crisaborole is unlikely to prolong QTc to a 
clinically relevant extent, but the applicant has not conclusively demonstrated that this finding can be 
extrapolated to the AD population. The applicant acknowledged that the concentrations in Study 
AN2728-TQT-108 at the supra-therapeutic dose were lower than those that can be expected in AD 
patients as identified in the nonlinear regression analysis of Cmax,ss VS ointment dose. Therefore, the 
applicant provided an additional assessment of QTc prolongation risk with crisaborole. However, there 
are some limitations to this analysis with the conclusion that extrapolation of the negative QT study to 
the AD broader population may not be entirely feasible. It is important to note that with increasing 
percentage of BSA treated with crisaborole, systemic exposure in AD patients also increases. The 
applicant proposes with the D180 responses to exclude AD patients with >40 %BSA from the label. 
The overall risk for systemic crisaborole effects is considered low for patients with <40%BSA affected. 
These patients were adequately represented in the phase III clinical trials and showed good tolerability 
to treatment. In particular, no specific cardiovascular signals were detected in the AD population 
during the clinical studies. However, while this is considered broadly supportive, this would not entirely 
exclude a potential impact on QT interval in the broader AD population. Overall, based on the totality 
of available data, it appears unlikely that crisaborole or its metabolites cause a clinically relevant 
increase in QTc interval in AD patients but some uncertainty still remains for this population versus 
healthy volunteers.  In this context, it is considered that the limitations of the available data relating to 
the extrapolation of the QT study in healthy volunteers to AD patients should be reflected in the SmPC. 
The applicant should also continue to routinely monitor this topic in ongoing studies and through 
routine pharmacovigilance. 
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Findings with potential clinical significance 

Off-target effects of systemic PDE4-inhibitors such as roflumilast and apremilast are caused by 
inhibition of PDE-4 isoforms in off-target tissues such as the brain or gastrointestinal tract. Known off- 
target effects of systemic PDE4 inhibitors are nausea, emesis, diarrhoea, depression, suicidal ideation 
or headache. Serious infections, malignancy, and MACE (Major Adverse Cardiac Events) are also 
reported for PDE4 inhibitors. 

On a non-clinical level, secondary PD activities were only investigated for Crisaborole. Based on these 
experiments, it was shown that Crisaborole suppressed secretion of PGE2; clinical implications thereof 
are however not known. The metabolites AN7602 and AN8323 were only characterized regarding their 
inhibitory potential of PDE4 and several cytokines (TNF-α, IL-1β, IL-2, IFN-γ, IL-4, IL-5, and IL-10): no 
PDE4 inhibitory effect in vitro as well as no clinically meaningful inhibition against the investigated 
cytokines in vitro was shown. However, the metabolites were not evaluated regarding further 
secondary PD activities (please refer to the still outstanding non-clinical OC regarding the metabolite 
AN8323), which may especially be of concern in renally impaired patients, where an accumulation of 
the metabolites could occur. A good understanding of the pharmacological effects of the parent 
compound as well as of the metabolites is important for determining benefit/risk. The Applicant has 
conducted the requested in vitro secondary pharmacology profiling of PF-06947370-00 (AN8323) in 
binding assays using the same panel of targets as used to profile crisaborole. The provided test results 
support the conclusion that the tested compound, designated during the course of the study report as 
PF-06947370-00 (AN8323) has no off-target risk under clinical use conditions. 

The occurrence of benign granular cell tumors observed in the distal reproductive tract in female rats 
was dose-related (please refer to the non-clinical assessment thereof). The clinical significance of the 
increased incidence of granular cell tumours is not known.  

In order to get a better understanding of potential systemic effects of systemic available 
concentrations compared to other PDE4 inhibitors, the Applicant evaluated apparent enzyme inhibition 
of crisaborole compared to other PDE4 inhibitors (roflumilast and apremilast) and concluded that the 
absorbed crisaborole is unlikely to achieve concentrations adequate for PDE4 enzymes inhibition that 
are substantial enough to produce any pharmacological effects. It is however noted that even if a lower 
apparent enzyme inhibition can be shown for crisaborole, systemic effects can still not be excluded. 

Whether the systemically available crisaborole (and metabolite) levels could result in non-desired off 
target effects that were not detected in the phase 3 clinical studies cannot be excluded, bearing also in 
mind that the clinical studies were likely insensitive to detect potential adverse events of interest (see 
safety section).  

Pharmacodynamic interactions with other medicinal products or substances 

No clinical studies were conducted to evaluate PD interactions with other medicinal products or 
substances. 

Genetic differences in PD response 

Genetic differences in PD response were not addressed in the framework of this MAA. 

Relationship between plasma concentration and effect 

The relationship between plasma concentration and effect was not directly addressed based on the 
argumentation of crisaborole being a topicum that is rapidly converted to the metabolites AN7602 and 
AN8323 upon systemic circulation.   

Two concentrations of Crisaborole Ointment (2% and 0.5%, BID and QID) were evaluated in 
adolescents with AD (study AN2728-AD-204; for details see Section 3. Clinical efficacy; dose response 
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studies). Mean ADSI scores improved throughout the 29-day treatment period for all 4 treatment 
groups, with over half of the overall improvement occurring by Day 8. Dose response was apparent 
over time across the 4 treatment groups. Crisaborole 2% BID showed the greatest response. 

The PK studies evaluated different percentages of BSA treatment which correspond to different dose 
levels. Based on the accrued data, the systemic exposure (Cmax and AUC) of crisaborole, AN7602, and 
AN8323 were shown to increase with increasing %BSA treated.  

In how far systemic effects of the circulating crisaborole add to the therapeutic effect in AD patients is 
not known. A clear trend for systemic (off-target) effects was not seen in the clinical studies; however, 
it should also be noted that these studies were likely insensitive to detect adverse events potentially 
related to systemic available crisaborole (or its metabolites’) levels.  

2.5.4.  Discussion on clinical pharmacology 

A total of 11 studies comprise the crisaborole clinical pharmacology program, 8 of which evaluated 
pharmacokinetic(s) (PK) of crisaborole and, in some cases, its metabolites. The other 3 studies 
evaluated the cumulative irritation and/or local tolerability of crisaborole. 

The PK were evaluated in two studies conducted in paediatric AD patients of 2 to 17 years of age 
(different age cohorts, 2-5 years, 6-11 years and 12-17 years respectively). PK in adult AD patients 
were not evaluated, but extrapolation from the results obtained in paediatric patients and healthy 
subjects is considered possible, with the exception of elderly patients >65 years. The systemic 
exposure of crisaborole was higher in subjects with AD compared to healthy individuals, which could 
possibly be related to the non-intact barrier function of AD patients. This was however not further 
addressed by the applicant. Topical treatment with Crisaborole results in systemic available 
concentration levels; mean Cmax values for crisaborole were in the range of 105 to 111 ng/mL on Day 1 
and 94.6 to 127 ng/mL on Day 8 in both paediatric patients’ studies. Mean AUC0-12 was 462 to 949 
ng•h/mL and Tmax 2.17-3 h. 

The Applicant claims that crisaborole exerts its activity locally after penetrating the skin and reaching 
targets in the epidermis and dermis. Upon systemic circulation, crisaborole would be converted rapidly 
to the metabolites AN7602 and AN8323. In how far systemic effects of the circulating crisaborole adds 
to the therapeutic effect in AD patients is in the end not known. 

It is noteworthy that for apremilast, a systemic PDE4 inhibitor authorized in adults, Cmax values 
obtained after single administration of a therapeutic dose were 339.86 ng/mL (EPAR Otezla), which is 
in the same range as Cmax values reported for crisaborole after topical administration. The systemically 
measured concentration levels of crisaborole, which is the active substance producing the therapeutic 
effect, are therefore considered non-negligible. Crisaborole should therefore not be viewed as “only” a 
topical compound, but also as a systemic compound, especially considering the accumulating potential 
of its metabolite AN8323 (up to 7fold in healthy volunteers after multiple dose administration).  

An uncertainty therefore persists on whether systemic concentration levels may have (primary or 
secondary) pharmacological effects of clinical relevance, especially in the most vulnerable subgroup of 
younger patients with high exposure.  

Several shortcomings of the study program were noted: 

- Dose-exposure response is not considered adequately characterized due to scarcity of PK data in 
several subgroups (young patients, higher %BSA). Overall, the PK studies evaluated different 
percentages of BSA treatment. Although this reflects the target population with different percentages 
of affected skin areas, interpretation of the concentration levels is hampered, as different amounts 
were applied in each patient and the PK of crisaborole and its metabolites is substantially dependent on 
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the %BSA treated. The Applicant provided a model to predict the mean AUCss and Cmax ss for white 
male subjects 2-20 years of age with moderate AD at maximum treatable %BSA (90%): substantially 
higher Cmax and AUC values compared to the mean values generated from the patients studies were 
predicted (roughly 300 ng/ml for Cmax and 2500 ngxh/ml for AUCss). However, some uncertainty 
remains as to the suitability of the model for predicting exposure levels in the subset of younger 
patients with higher %BSA treated. Since the newly defined target group excludes patients with >40% 
BSA from the label, inadequate characterisation of exposure levels in the higher %BSA subgroups is 
not of concern.   Reasons provided for high inter-individual variability were the range of treatable BSAs 
and differences in ointment doses across subjects. After accounting for the treated BSA, the variability 
was claimed to be not unusually high.  

Standard non-compartmental PK methods were used to determine plasma PK parameters for 
crisaborole, AN7602 and AN8323, after topical administration of crisaborole ointment, 2%. The 
applicant had adequately explained the rationale for the application of gauze wrap in the mass balance 
study. The applicant confirmed that any increase or decrease in absorption due to the application of 
gauze would be minimal.  

The proposed indication for crisaborole ointment is for the treatment of atopic dermatitis in adults and 
children. PK studies of crisaborole in adult patients were conducted in those with psoriasis. No PK 
studies in adults with AD were conducted. The applicant has provided adequate justification that the PK 
in adult patients with plaque psoriasis would be expected to be similar to those with atopic dermatitis. 

No clinical study was conducted to evaluate the effect in subjects with hepatic insufficiency or renal 
impairment. However, the risk of increased exposure levels in these patients is expected to be low and 
no dose adjustment is required.  

In the clinical study AN2728-PSR-105 the important metabolite AN8323 was not characterized at all. 
The excretion of AN8323 was only investigated in the clinical study AN2728-PSR-106. Consistent with 
its longer half-life, the AN8323 metabolite accumulates in plasma at a rate of ~3-7 fold.  

PK of crisaborole and its metabolites were evaluated in the target population. Summarizing the results, 
all PK studies showed consistency with no major discrepancies with regards to PK that would preclude 
a marketing authorisation.  

Pharmacodynamics 

Suppression of inflammation and reduction of the production of several pro-inflammatory cytokines 
implicated in the pathophysiology of AD (eg, TNF-α, IL-2, IL-4, IL-5, and IFNγ) is postulated for 
crisaborole being an anti-inflammatory agent. In that sense, the use of crisaborole in the treatment of 
AD is considered legitimate.  

The specific mechanisms by which crisaborole exerts its therapeutic action are however not known. A 
biomarker skin study (Study C329100) was conducted and the final study report provided with the 
D180 responses. A within-subject design was used defining two target lesions for active and vehicle 
treatment, respectively, for 2 weeks’ double-blind treatment (application twice daily in a blinded 
fashion at the clinical research unit on an area of 10 cm × 10 cm). 

The following were considered key biomarkers associated with AD pathways: S100A12, Keratin 16, 
elafin/PI3 (Th17), CCL17 (Th2), CCL18 (Th2), CCL22 (Th2), IL-13 (Th2). 

Change from baseline in the seven key skin biomarkers was evaluated after 2 weeks of treatment (a 
skin biopsy was collected at day 15). For all but one key skin biomarkers, statistically significant 
reductions for the crisaborole-treated lesions were observed. Inconclusive results were obtained for IL-
13 (statistically significant result only for QPCR, not TLDA). For vehicle-treated lesions, statistically 
significant reductions were seen in Keratin 16, PI3 and S100A12.  
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Results from the additionally investigated inflammatory markers are inconclusive and have not been 
discussed in detail. Efficacy results are overall consistent with previous studies. 

With regard to the secondary endpoint “Transepidermal water loss” (indicative of skin barrier function), 
the mean percent change from baseline at Day 15 was -46.25% and -29.37% for the crisaborole 2% 
and vehicle treated areas, respectively (Table 14.2.5.1). A larger improvement in lesional skin barrier 
function as measured by percentage change in TEWL with crisaborole compared with vehicle treatment 
was observed at Day 15 (LSM of intra-subject difference of change was -16.88%, p-value=0.0003). 
This study provides some support for the postulated mechanism of action. 

Primary and secondary pharmacological activities were investigated only for the parent compound 
crisaborole. Based on these experiments, it was shown that Crisaborole suppressed secretion of PGE2. 
The clinical impact thereof is unknown. Primary pharmacological activities were also investigated in 
vitro for the metabolites AN7602 and AN8323. Based on these experiments, it can be concluded that 
the metabolites AN7602 and AN8323 do not have inhibitory activity against PDE4 and several 
investigated cytokines. The Applicant has conducted additionally requested in vitro secondary 
pharmacology profiling of PF-06947370-00 (AN8323) in binding assays using the same panel of targets 
as used to profile crisaborole. The provided test results support the conclusion that the tested 
compound, designated during the course of the study report as PF-06947370-00 (AN8323) has no off-
target risk under clinical use conditions. 

Whether the systemically available crisaborole (and metabolite) levels could result in non-desired off 
target effects, possibly due to an accumulation of AN8323, that were however not detected in the 
phase 3 clinical studies cannot be excluded. Of note, benign granular cell tumors were observed in the 
distal reproductive tract in female rats, which was dose-related; clinical significance of these findings is 
not known. 
 

2.5.5.  Conclusions on clinical pharmacology 

Pharmacokinetics 

In conclusion, the PK of crisaborole was well described by various clinical studies, with no major 
discrepancies within the study results. Some uncertainties were identified regarding the dose-exposure 
response, especially in patients with higher %BSA treated. Since these patients are now excluded from 
the label (only patients with up to 40%BSA should be treated), no concern remains.  

Pharmacodynamics 

The specific mechanisms of action by which crisaborole exerts its therapeutic action are not exactly 
known.  The conducted skin biomarker study provided some support to the postulated mechanism of 
action. After topical administration, non-negligible levels of crisaborole and its metabolites are 
systemically available.  

2.6.  Clinical efficacy 

The overview of the Dose-response studies and main clinical studies is provided in the table below.  
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Table 5 Dose-response studies and main clinical studies 
 

Study 

ID 

No. of 

study 

centres 

/ 

location

s 

Design  Study 

Posology 

Study 

Objective 

Subj

s  

Duratio

n 

Diagnosi
s 

Incl. 

criteria 

Primary 
Endpoint 

AN2728

-AD-

301a 

47 

centers in 

US 

Multicenter, 

randomized

, 

double-

blind 

Vehicle-

controlled 

 

Crisaborol

e Topical 

Ointment, 

2%, BID 

vs. Vehicle 

efficacy 

and safety 

of  

Crisaborol

e 

ITT: 

332 M 

427 F 

2−65 

y 

28 days Mild to 

moderate 

AD 

Proportion of 

subjects with 

ISGA score 

of Clear (0) 

or Almost 

Clear with at 

least 2 

points 

improvemen

t in ISGA 

score 

AN2728

-AD-

302a 

42centers 

in US 

Multicenter, 

randomized

, 

double-

blind 

Vehicle-

controlled 

Crisaborol

e Topical 

Ointment, 

2% BID 

compared 

to Vehicle. 

efficacy 

and safety 

of 

Crisaborol

e 

ITT: 

343 M 

420 F 

2−79 

y 

28 days Mild to 

moderate 

AD 

Proportion of 

subjects 

ISGA score 

of Clear (0) 

or Almost 

Clear with at 

least 2 

points 

improvemen

t in ISGA 

score 

AN2898

-AD-202 

 Multicenter, 

randomized

, double-

blind, 

bilateral 

lesion  

comparison 

Vehicle-

controlled 

Crisaborol

e 

Ointment, 

2%; 

AN2898 

Ointment, 

1%; 

Ointment, 

Vehicle; 

BID 

Topical 

safety, 

tolerability 

and 

efficacy of 

topically 

applied  

25 M 

21 F 

19-73 

y 

6 weeks adults 

with mild 

to 

moderate 

AD. 

Decrease 

from 

Baseline in 

ADSI at Day 

28 

AN2728

-AD-204 

 Multicenter, 

randomized

, 

double-

blind, 

4-week, 

bilateral 

lesion 

comparator 

Crisaborol

e Topical 

Ointment, 

2% 

Crisaborol

e Topical 

Ointment, 

0.5%  

safety and 

efficacy 

34 M 

52 F 

12–

17 y  

29 days Mild to 

moderate 

AD 

Change from 

Baseline in 

ADSI score 
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safety and 

efficacy 

study 

Vehicle-

controlled 

QD or BID 

for 29 

Days 

 

The applicant has also started recruiting in the US for a Phase 3b/4 multicentre, randomised, assessor-
blinded, vehicle and active-controlled clinical trial of crisaborole (Study C3291037, NCT03539601). 
Study C3291037 was required to have initiated prior to MAA submission as per Paediatric Investigation 
Plan decision (P/0338/2017). This Phase 3b/4 4-week study will evaluate the safety and efficacy 
of crisaborole ointment 2% vs. vehicle vs. topical hydrocortisone butyrate cream, 0.1% and topical 
pimecrolimus cream, 1%. 

The results of this active comparator trial Study C3291037, will not be ready prior to the final opinion 
and are not required on the current MAA. 

Dose response studies 

Study AN2898-AD-202: A Multi-Center, Randomized, Double-Blind, Vehicle-Controlled, Bilateral 
Study at 14 investigational sites in Australia. 

Objective: evaluate safety, tolerability and efficacy of topically applied AN2898 ointment, 1% and 
AN2728 ointment, 2% compared to Ointment Vehicle in adult subjects with mild-to-moderate atopic 
dermatitis (AD). The primary efficacy endpoint was the decrease from Baseline in ADSI score at Day 
28, analyzed as the proportion of subjects, for whom the active-treated lesion achieved a greater 
decrease from Baseline at Day 28 than did the vehicle-treated lesion, using a 2-sided sign test. ADSI 
score is based on 5 component clinical features of the target lesions, including erythema, excoriation, 
exudation, lichenification, and pruritus. 

Study population: Eligible were adult AD patients (18–75 years of age) with ≤35% BSA and two target 
lesions approximately 10-500 cm2 in surface area located on the trunk or upper or lower extremities 
with an ADSI score ≥6 and ≤12 and an erythema subscore ≥2.  

Dosing: Subjects were randomized (1:1:1:1) to receive:  

(1) AN2898 1% on Target Lesion A and vehicle on Target Lesion B;  

(2) AN2898 1% on Target Lesion B and vehicle on Target Lesion A;  

(3) crisaborole, 2% on Target Lesion A and vehicle on Target Lesion B;  

(4) crisaborole 2% on Target Lesion B and vehicle on Target Lesion A.  

A similar ointment formulation that differed slightly only in the amount of edetate calcium disodium was 
used.  

Assigned treatments were applied topically BID for 42 days.  

Results: 

• Crisaborole 2%: 

  

Med
ici

na
l p

ro
du

ct 
no

 lo
ng

er
 au

th
or

ise
d



 

   
Assessment report  
EMA/88816/2020 Page 58/163 

 

Table 6 Primary Efficacy Analysis, Decrease from Baseline in ADSI Score in Subjects Treated 
with Crisaborole Ointment, 2%, Phase 2 Study AN2898-AD-202 (ITT Populations) 
 

 

The greater decrease in the active-treated lesion was statistically significant for Crisaborole. 
Results for the PP population were similar but did not achieve statistical significance.  

Additional exploratory analysis: The mean difference between the ADSI scores for lesions 
treated with crisaborole 2% and those treated with vehicle was 1.4 on Day 14 (p=0.026), 2.2 
on Day 28 (p=0.001), and 1.5 on Day 42 (p=0.036). 

• Crisaborole 1%: Similarly, 15 of 21 subjects (71.4%) in the AN2898/vehicle group had a 
greater decrease in ADSI score for the active lesion than in the vehicle lesion, compared with 3 
subjects (14%) who had a greater decrease in ADSI for the vehicle lesion than in the active 
lesion (p=0.008). 

Exploratory efficacy results consistently suggested that AN2728 Topical Ointment, 2% and AN2898 
Topical Ointment, 1% were effective in reducing the signs of AD and that AN2728 Topical Ointment, 
2% and AN2898 Topical Ointment, 1% were similar in their effects, with AN2728 Topical Ointment, 2% 
being slightly better.  

Study AN2728-AD-204: Phase 2, multicenter, randomized, double-blind, bilateral comparison 

Objective: evaluation of safety and efficacy of two concentrations of Crisaborole Ointment (2% and 
0.5%) in adolescents with AD. Efficacy was assessed using the ADSI, which is based on 5 clinical signs, 
including erythema, excoriation, exudation, lichenification, and pruritus. The primary efficacy endpoint 
was the change from Baseline in ADSI score. 

Population: Adolescents aged 12-17 years, inclusive, with mild to moderate AD involving ≤35% BSA 
and had two target lesions approximately 10-500 cm2 of similar severity located on the trunk or upper 
or lower extremities with an ADSI score ≥6 and ≤12 and an erythema subscore ≥2.  

Treatment: Subjects were randomly assigned in a 1:1 ratio to receive study treatment once daily (QD) 
or BID. In a second step, target lesions were randomly assigned to receive crisaborole 2% to one 
lesion and crisaborole 0.5% to the other lesion. Subjects were treated for 29 days.  
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Figure 6 Decrease in Mean ADSI Scores for Target Lesions Over Time, Phase 2 Study 
AN2728-AD-204 (ITT Population) 

 

Results: 

Table 7 

 

Mean ADSI scores improved throughout the 29-day treatment period for all 4 treatment groups, with 
over half of the overall improvement occurring by Day 8. Dose response was apparent over time 
across the 4 treatment groups. Crisaborole 2% BID showed the greatest response, with a mean 
decrease in ADSI score from 8.19 at Baseline to 2.38 at Day 29.  

A similar dose response was seen in the improvement of the component ADSI subscores. Dose-related 
differences were also apparent in the number and percentage of target lesions that achieved total or 
partial clearance (ADSI score ≤2), with the greatest response being ~62% for the crisaborole 2% BID 
group at Day 29. 

Main studies 

Studies AN2728-AD-301 and AN2728-AD-302 represent the pivotal efficacy studies, with identical 
design. They are therefore described together. 

Studies title: AN2728-AD-301 and AN2728-AD-302 
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Methods 

Design: Both studies are multicenter, prospective, randomized, double-blind, parallel-group, vehicle-
controlled clinical trials, including subjects of different age groups (≥ 2 years) with mild to moderate 
AD. They were conducted concurrently in the US to evaluate the effect of crisaborole ointment, 2%, 
applied twice daily for 28 days.  

Study participants  

A total of 750 subjects were planned to be enrolled in each of the two pivotal phase III studies: 500 
subjects in the crisaborole group and 250 subjects in the vehicle group, each.  

The trials enrolled children and adults 2 years of age and older with atopic dermatitis affecting at least 
5% of the body surface area (BSA, excluding the scalp) at baseline/Day 1, and a score of mild (2) or 
moderate (3) on a 5- grade investigator static global assessment scale (ISGA) that rated erythema, 
induration/papulation, and  oozing/crusting.  

Three subgroups were defined, although no strata regarding age or gender were planned: Male and 
female children (ages 2–11 years, inclusive), adolescents (ages 12–17 years, inclusive), and adults ≥ 
18 years of age. At least 20% of the subjects enrolled in the study will be between the ages of 2 and 6 
years, inclusive; further up to 15% of the enrolled subjects will be adults. 

Main inclusion criteria: 

1. male or female, 2 years and older at Baseline/Day 1 

2. clinical diagnosis of AD according to the criteria of Hanifin and Rajka 

3. AD involvement ≥ 5% Treatable %BSA (excluding the scalp) 

4. ISGA score of Mild (2) or Moderate (3) at Baseline/Day 1 

6. All female subjects of childbearing potential must use acceptable methods of contraception from the 
Screening Visit continuously until 30 days after stopping study drug 

Main exclusion criteria: 

1. any clinically significant medical disorder, condition, or disease (including active or potentially 
recurrent non-AD dermatological conditions and known genetic dermatological conditions that overlap 
with AD, such as Netherton syndrome) or clinically significant physical examination finding at 
Screening that may interfere with study objectives (eg, expose subject to unacceptable risk by study 
participation, confound evaluation of treatment response or AEs, or interfere with subject’s ability to 
complete the study) 

2. unstable AD or any consistent requirement for high-potency topical corticosteroids to manage AD 
signs and symptoms (see Section 6.4.1, Medications Prohibited Prior to Baseline/Day 1, for washout 
periods). 

3. history of angioedema or anaphylaxis 

4. significant active systemic or localized infection, including known actively infected AD 

5. has a history of use of biologic therapy including intravenous immunoglobulin at any time prior to 
study 

6. Has recent or anticipated concomitant use of systemic or topical therapies that might alter the 
course of AD, as specified in the protocol (see Section 6.4.1, Medications Prohibited Prior to 
Baseline/Day 1, for washout periods) 
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9. undergone treatment for any type of cancer (except squamous cell carcinoma, basal cell carcinoma, 
or carcinoma in situ of the skin, curatively treated with cryosurgery or surgical excision only) 

11. known sensitivity to any of the components of the study drug 

12. participated in a previous AN2728 clinical study 

Eligible subjects were randomized at Baseline/Day 1 in a 2:1 ratio, stratified by study center. Each 
study site was expected to randomize a minimum of 12 subjects. 

Conduct: Study 301: Patients being enrolled at 47 active sites in the USA. The first subject signed an 
ICF on 26 March 2014, and the last randomized subject completed the last study visit on 29 April 
2015.  

Study 302: Patients being enrolled at 42 active sites in the USA. The first subject signed an ICF on 27 
March 2014 and the last randomized subject completed the last study visit on 27 April 2015.  

Each subject was scheduled to participate in the study for a minimum of 36 days from the time the 
subject signed the informed consent form through the final study visit. The primary efficacy 
assessment was performed at Day 29. Individual subjects had an overall duration of approximately 2 
months beginning from the time of enrolment until the last visit. 

Eligible subjects were randomized in a 2:1 ratio to have crisaborole or vehicle applied to the 
percentage of the subject’s total body surface area (BSA) that was AD involved excluding the scalp 
(Treatable %BSA) identified at Baseline/Day 1 throughout the 4-week treatment period. 

The original protocols (both dated 16 January 2014) were amended twice.  No subjects were enrolled 
under the original protocol; in Study 301, 313 subjects were enrolled under Amendment 1 (Version 
2.0) and 450 subjects were enrolled under Amendment 2 (Version 3.0).  In Study 302, 349 subjects 
were enrolled under Amendment 1 (Version 2.0) and 415 subjects were enrolled under Amendment 2 
(Version 3.0). Protocol Version 3.0 was dated 24.7.2014 in both studies. 

Treatments:  

Crisaborole Topical Ointment, 2%, Topical application, Lot number: FHX-C (both pivotal studies). 

Crisaborole Topical Ointment, Vehicle (vehicle), Topical application, Lot number: FNL-C (both pivotal 
studies). 

Study drug (Crisaborole 2%) or active substance-free vehicle was applied BID for 28 days (4 weeks) to 
all treatable AD-involved areas (excluding the scalp) identified at Baseline/Day 1 regardless of whether 
they became clinically clear prior to Day 29. Furthermore, study drug was also applied to any new 
appearing treatable AD-involved areas.  

The vehicle by itself has also therapeutic effect: Petrolatum is contained in the ointment and was 
selected for its emollient properties and favourable tolerability profile. Petrolatum has been 
demonstrated to significantly up-regulate antimicrobial peptides, induce expression of key barrier 
differentiation markers (filaggrin and loricrin), increase stratum corneum thickness, and significantly 
reduce T-cell infiltrates in the setting of ‘‘normal-appearing’’ or nonlesional AD skin, which is known to 
exhibit epidermal barrier and immune defects even in the absence of phenotypic expression 
(Czarnowicki et al, 2016). The effect difference has therefore to be interpreted in consideration of a 
respectable vehicle effect. 

 

Objectives 
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Study Objectives: To determine the safety and efficacy of AN2728 Topical Ointment, 2% applied twice 
daily (BID) compared to AN2728 Topical Ointment, Vehicle in children, adolescents, and adults (ages 2 
years and older) with mild-to-moderate atopic dermatitis (AD). 

Study participants: The trials enrolled children and adults 2 years of age and older with atopic 
dermatitis affecting at least 5% of the body surface area (BSA, excluding the scalp) at baseline/Day 1, 
and a score of mild (2) or moderate (3) on a 5-grade investigator static global assessment scale 
(ISGA) that rated erythema, induration/papulation, and oozing/crusting. At least 20% of the subjects 
enrolled in the study were planned to be between the ages of 2 and 6 years, inclusive. Up to 15% of 
the enrolled subjects were planned to be adults. Diagnosis of AD is based on the Hanifin and Rajka 
criteria, 1980.  

Visits: Baseline/Day 1, Day 8 (± 1 d), Day 15 (± 3 d), Day 22 (± 3 d), Day 29 (± 3 d) (End of 
Treatment). Assessments and study drug collection/dispense were made. At Day 36 (± 3 d) (End of 
Study) the last assessment was performed, patients could be enrolled to the open-label long-term 
safety extension study AN2728-AD-303.  

Compliance: Subjects and parents/guardians (if applicable) were planned to be dispensed an electronic 
Dosing Diary in which they will be instructed to record all study drug doses. Detailed study drug 
accountability records, including tube weights, were to be maintained for each subject by study staff. 
During Days 1–29, subjects were to be considered compliant with the dosing regimen if they received 
at least 45 but no more than 67 (ie, 80%–120%, inclusive) of the expected 56 total doses to be 
administered between Baseline/Day 1 and Day 29 and have not missed 6 or more consecutive doses 
during the treatment period. 

Co-medication: Subjects were planned to be allowed to continue using existing bland emollient(s) of 
choice, except for the 24-hour period preceding the Baseline/Day 1 Visit but may only be applied for 
management of dry skin in areas surrounding but not on or overlapping the treatable AD-involved 
areas. A list of acceptable bland emollients was provided; applied areas recorded using a body 
diagram. 

Allowed were further stable use of intranasal/inhaled corticosteroids; continuation of stable topical 
retinoid or benzoyl peroxide BPO regimen; continuation of stable systemic antihistamine regimen. 
Subjects must not alter or stop their treatment regimen during the study; Short courses of systemic 
antibiotics (≤ 14 days) may be given during the study if clinically necessary for the treatment of new 
onset infections; nonsteroidal anti-inflammatory drugs; routine preventative immunizations; hormonal 
contraception;  antibacterial products (as soups) were allowed on hands only; concomitant medications 
for other chronic medical conditions were permitted unless specifically prohibited by the protocol. 

Medications prohibited prior to Baseline/day 1 and during the study (days 1-36) are classified into: 28 
days prior to Baseline (oral, parenteral corticosteroids; systemic immunosuppressive agents; topical 
retinoids or benzoyl peroxide on treatable AD lesions); 14 days prior to Baseline (systemic 
antihistamines in a nonstable regimen; systemic antibiotics; topical corticosteroids, calcineurin 
inhibitors anywhere on body; topical antibacterial medications or products; light therapy, sunbathing, 
tanning bed use, topical antihistamines); 3 days prior to Baseline (topical hydrocortisone 1%) and 1 
day prior to baseline (emollients on treatable AD lesions). 

Outcomes/endpoints 

Efficacy endpoints: 

• Primary Efficacy Endpoint: Proportion of subjects achieving success in ISGA (Investigator’s 
Static Global Assessment) at Day 29 in the AN2728-treated group compared to the vehicle-
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treated group. Success in ISGA is defined as an ISGA score of Clear (0) or Almost Clear (1) 
with at least a 2-grade improvement from Baseline.  

 
Table 8 

 

• Secondary Efficacy Endpoints: 

1. Proportion of subjects with an ISGA score of Clear (0) or Almost Clear (1) at Day 29 in the 
AN2728-treated group compared to the vehicle-treated group  

2. Time to success in ISGA (defined as a score of Clear [0] or Almost Clear [1] with a least a 2-
grade improvement from Baseline) in the AN2728-treated group compared to the vehicle-
treated group. 

• Hypothesis testing for the secondary endpoints was to be conducted in a sequential manner, 
beginning with a test for secondary endpoint 1, followed by secondary endpoint 2. Secondary 
endpoint 2 was to be considered statistically significant only if secondary endpoint 1 was 
statistically significant. 

• Exploratory Efficacy Endpoints: 

1. Time to improvement in pruritus (defined as a pruritus score of None [0] or Mild [1] with at 
least a 1-grade improvement from Baseline) in the AN2728-treated group compared to the 
vehicle-treated group. 

Table 9 

 

2. Signs of AD (erythema, induration/papulation, exudation [oozing or crusting], excoriation 
[evidence of scratching], and lichenification [epidermal thickening]) evaluated globally on a 4-
point scale and not by body region. The results of these evaluations were summarized 
descriptively.  
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• Supportive efficacy analyses were ISGA analyses by visit; SPS (severity of pruritus scale) 
analyses; change in treatable %BSA; QoL assessment; subgroup analyses and further ad-hoc 
analyses, partially requested by CHMP scientific advice. 

Sample size 

Approximately 750 ITT subjects were to be randomized in a 2:1 ratio of approximately 500 subjects to 
crisaborole (active treatment) and approximately 250 subjects to vehicle (vehicle treatment). This 
sample size was anticipated to yield at least 90% power for achieving a statistically significant 
difference (two-sided test at α = 0.05) in the proportion of subjects who achieved success in ISGA, 
assuming success rates of 20% and 10% in the active and vehicle treatment groups, respectively. To 
achieve the target sample size, approximately 1000 subjects were screened, assuming a 33% screen 
failure rate. 

Randomisation 

The randomization utilized an IWRS-based randomization system using blocks with stratification by study 
center. Subjects were randomized to the following treatment groups in a ratio of 2:1: 

1) Crisaborole Topical Ointment, 2%, applied BID for 28 days (approximately 500 subjects) 

2) Crisaborole Topical Ointment, Vehicle, applied BID for 28 days (approximately 250 subjects) 

No stratification based on age, sex, or other characteristics was performed. Each study site was expected 
to randomize a minimum of 12 subjects. 

Blinding (masking) 

This was a double-blind study in which neither the PI and study staff nor the subject or 
parents/guardians knew the subject's treatment assignment. 

Statistical methods 

Analysis Sets 

Intent-to-treat Population 
All subjects who were randomized and dispensed study drug were planned to be included in the Intent-
to-Treat (ITT) population. Subjects who prematurely discontinued from the study for any reason were 
included in the ITT Population. Efficacy analyses performed using the ITT population were considered 
primary. 

Per-Protocol Population 
The Per-Protocol (PP) population included all subjects from the ITT Population who completed the Day 
29 evaluation without any major protocol deviations. Specifically, the PP population was planned to 
include subjects from the ITT Population who met all of the following criteria: 

• Met all of the Inclusion Criteria and none of the Exclusion Criteria 
• Had not taken any interfering concomitant medications or therapies during the 29-day 
   study period 
• Completed the Day 29 Visit, including the Day 29 efficacy evaluation 
• Had applied 80%–120% of the total number of expected doses during the Study Drug 
   Application Period 
• Had not missed six or more consecutive doses during the Study Drug Application Period 
• Were in the visit window (±3 days) for the Day 29 Visit 

Subjects who prematurely discontinued from the study due to lack of efficacy, worsening of AD, or a 
treatment-related TEAE were planned to be included in the PP population and the last ISGA value was 
carried forward. Additional criteria may have been added to the list to accommodate for unforeseen 
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events that occurred during the conduct of the study and resulted in noteworthy study protocol 
deviations. The PP analysis set was determined prior to database lock. Efficacy analyses performed 
using the PP population were considered supportive. 

Safety Population 
All subjects who were randomized, received at least one confirmed dose of study drug, and had at 
least one post-baseline assessment were included in the Safety Population. Safety analyses were 
performed on the Safety population. 

Primary Efficacy Analyses 
The odds ratio of the primary efficacy endpoint of success in ISGA at Day 29 was planned to be 
estimated and tested between treatment groups using logistic regression with factors of treatment 
group and analysis center. 

"Analysis centers" corresponded to sets of investigational sites, whose data were pooled for analysis 
purposes due to low recruitment numbers per site.  The study was conducted in a manner such that a 
minimum of 12 subjects would be randomized and included in the ITT Population (ie, approximately 
eight subjects in the active treatment arm and four subjects in the vehicle treatment arm) for any 
investigational site. In the event that there were too few subjects in a treatment arm for an 
investigational site, the site's data were combined to achieve the desired sample size minimum per 
treatment arm. The combining of site's data was accomplished by taking the investigational site with 
the smallest enrollment and combining it with the investigational site with the largest, restricted to 
investigational sites who did not meet minimum enrolment. If there was a further need to combine 
data, then the data of the investigational site with the second smallest enrolment was combined with 
the site’s data which had the second largest enrolment, and so on. This process continued for all sites 
that did not have a minimum of 12 subjects enrolled. 

Prior to investigating the treatment effect within the analysis centers, the magnitude of the site main 
effect was planned to be investigated to determine if the main site-to-site variability was such that it 
could mask the analysis center effects. Thus, if computationally possible, a one-way logistic regression 
analysis with a factor of site was planned to be conducted prior to pooling. If the data structure was 
observed to interfere with the logistic regression, a descriptive analysis of the site effect was to be 
undertaken. In this context, the following table was planned in the SAP: 

Table 10  

 
 
On top of that, the CSR mentions one further logistic regression analysis with factors of treatment 
group, investigational site and treatment by investigational site interaction to be carried to further 
investigate the consistency of the treatment response across the individual investigational sites before 
pooling.  

Missing Day 29 ISGA values were planned to derived for the analysis using the method of Markov 
Chain Monte Carlo (MCMC) multiple imputation. Multiple imputation and subsequent analysis were 
planned to involve the following four principal tasks: 
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1. Calculated the number of missing values (nmiss) to be estimated by MCMC for the Day 29 
value. 

2. Created a data set, one for each treatment group, of subjects with observed values and 
those needing estimation by MCMC. The missing ISGA values in each data set were filled in 
using the MCMC method “5 × nmiss” times to generate “5 × nmiss” data sets. The resulting 
data sets for each treatment arm were combined into one complete data set by imputation. 

3. For each complete data set, computed the dichotomous success rate (Clear [0] or Almost 
Clear [1] with a 2-grade change from Baseline/Day 1). The Day 29 estimated values were 
rounded to the nearest integer value prior to evaluating the success rate. Each complete data 
set was analyzed with a logistic regression with factors of treatment group and analysis center.  

4. Combined the results from these analyses into a single inference using SAS PROC 
MIANALYZE. 

 
Sensitivity analyses 

The first sensitivity analysis for the dichotomized ISGA success was planned to use a repeated 
measures logistic regression model (generalized estimating equations), with dichotomized ISGA 
success as the dependent variable and treatment, analysis center, and visit (ie, Days 8, 15, 22, and 
29) as independent factors. In this analysis, data from all post-baseline visits were to be included with 
no imputation for missing data. 

The second sensitivity analysis was planned to use the model-based multiple imputation method to 
impute missing data for the dichotomized ISGA data. Multiple imputations involved the following three 
principal tasks: 

1. Calculation of the nmiss for ISGA at Day 29. 
2. Missing values were filled in “5 × nmiss” times to generate “5 × nmiss” complete data sets. 
The imputation model used logistic regression with factors of treatment group and analysis 
center (ie, the imputation model was the same as the analysis model). 
Syntax: 
proc mi data=datain out=dataout seed=&seed. nimpute=5xnmiss; 
class trtpn acenter; 
var trtpn acenter; 
monotone logistic(disga=trtpn acenter); 
run; 
3. Each complete data set was analyzed with a logistic regression with factors of treatment 
group and analysis center. 
Results from these analyses were combined into a single inference. 

 
Results 

Participant flow 

Study AN2728-AD-301 
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Figure 7 Subject Disposition 
 

 
Of the 763 randomized subjects, 702 (92.0%) completed the study, with a higher rate of completion 
observed in the crisaborole group (477/507 [94.1%] subjects) than in the vehicle group (225/256 
(87.9%) subjects). Sixty-one subjects total (8.0%) discontinued the study prematurely, with a higher 
rate of study discontinuation observed in the vehicle group (31/256 [12.1%] subjects) than in the 
crisaborole group (30/507 [5.9%] subjects). 
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Study AN2728-AD-302 

 
Figure 8 Subject Disposition 

 
 
Of the 764 randomized subjects, 696 (91.1%) completed the study, with a higher rate of completion 
observed in the crisaborole group (483/514 [94.0%] and 213/250 [85.2%] subjects in the crisaborole 
and vehicle groups, respectively). Sixty-eight subjects (8.9%) discontinued the study prematurely, 
with a higher rate of study discontinuation observed in the vehicle group (37/250 [14.8%] subjects) 
than in the crisaborole group (31/514 [6.0%] subjects). 

Recruitment 

Study 301: The first subject signed an ICF on 26 March 2014 (Appendix 16.2.4, Listing 16.2.4.1), and 
the last randomized subject completed the last study visit on 29 April 2015  

Study 302: The first subject signed an ICF on 27 March 2014 and the last randomized subject 
completed the last study visit on 27 April 2015. 

• Conduct of the study 

The original study protocols of both studies (Version 1.0) were dated 16 January 2014. The protocols 
were amended twice. No subjects were enrolled under the original protocol; in Study 301, 313 subjects 
were enrolled under Amendment 1 (Version 2.0) and 450 subjects were enrolled under Amendment 2 
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(Version 3.0). In Study 302, 349 subjects were enrolled under Amendment 1 (Version 2.0) and 415 
subjects were enrolled under Amendment 2 (Version 3.0). Protocol Version 3.0 was dated 24.7.2014 in 
both studies.  

The applicant provided 2 amended versions of Phase 3 Protocol AN2728-AD-301/ AN2728-AD-302:  

Changes in the study population to specify enrollment of up to 15 % of subjects ≥ 18 years old and 
20% of subjects age 2 to 6 years were implemented to reflect the prevalence of AD. Modifications to 
the safety monitoring included the addition of an assessment of local tolerability at every visit, ECGs at 
baseline and steady state (Day 8). Stopping rules were redefined (e.g. early discontinuation due to 
“Persistent 2- grade worsening of any specific sign of AD assessed in two consecutive visits" or 
"Development of any study drug-related SAE”) to reduce the variability in investigator decisions 
regarding the withdrawal of subjects from the trial.  

ISGA clear category was revised, to ensure that the category of “clear” indicated the true absence of 
disease. The EASI assessment was replaced by the AD sign assessment which represents an evaluation 
of the global severity of individual signs rather than the local severity by body region. Further QoL 
measures were added (DLQI for ≥16 years; CDLQI for subjects age 2-15 years). 

The “time to improvement in pruritus,” endpoint was changed to an exploratory efficacy analysis rather 
than a secondary analysis due to lack of regulatory utility of this endpoint. 

Added a one-way logistic regression with a factor of site prior to pooling. Added specification that 
factors of analysis center, treatment and analysis center by treatment interaction were specified for 
testing the consistency of treatment response. 

Table 11 Baseline data 
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Concomitant medications and therapies permitted by the protocol (including topical therapies) were 
intended to allow for reasonable and medically necessary use of these agents as related to an AE or to 
the subject's medical history while minimizing the impact on efficacy and safety assessments.  

Allowed were stable use of intranasal/inhaled corticosteroids; continuation of stable topical retinoid or 
benzoyl peroxide BPO regimen; continuation of stable systemic antihistamine regimen. Subjects must 
not alter or stop their treatment regimen during the study; Short courses of systemic antibiotics (≤ 14 
days) may be given during the study if clinically necessary for the treatment of new onset infections; 
Nonsteroidal anti-inflammatory drugs; Routine preventative immunizations; hormonal contraception;  
antibacterial products (as soups) are allowed on hands only; concomitant medications for other chronic 
medical conditions are permitted unless specifically prohibited by the protocol; 

Subjects will be allowed to continue using existing bland emollient(s) of choice, except for the 24-hour 
period preceding the Baseline/Day 1 Visit but may only be applied for management of dry skin in areas 
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surrounding but not on or overlapping the treatable AD-involved areas. A list of acceptable bland 
emollients was provided, applied areas recorded using a body diagram. 

Table 12 Concomitant Medications Used by ≥4% of Subjects in Either Treatment Group, 
Phase 3 Studies AN2728-AD-301 and AN2728-AD-302 Pooled (Safety Population) 
 

 

Numbers analysed 

 
Patient disposition  

Study 301:  

Table 13 Summary of Subject Completion/Discontinuation (Randomized Subject) 
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Study 302: 

Table 14 Summary of Subject Completion/Discontinuation (Randomized Subjects) 
 

 
 
 

Table 15 Summary of Subjects Excluded from Analyses, Phase 3 Studies AN2728-AD-301 
and AN2728-AD-302 
 

 

Censoring: Subjects who prematurely discontinued from the study due to a lack of efficacy, worsening 
of AD, or a treatment-related TEAE were included in the PP Population, and the last ISGA value was 
carried forward. Subjects who agreed to remain in the study were considered discontinued from 
treatment prematurely but were considered study completers. 
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Table 16 Number (%) of Subjects Discontinued from Study Due to Worsening of Atopic 
Dermatitis, Lack of Efficacy, and Adverse Events – Study AN2728-AD-301 and AN2728-AD-
302 (Per-Protocol Population) 
 
 
 

 
Demographic baseline characteristics: 

Table 17 Summary of Subject Demographic Characteristics, Phase 3 Studies AN2728-AD-301 
and AN2728-AD-302 (ITT Population) 
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Table 18 Summary of Subject Baseline Characteristics, Phase 3 Studies AN2728-AD-301 and 
AN2728-AD-302 (ITT Population) 
 

 

Outcomes and estimation 

Summary of main efficacy results 

Table 19 Primary Efficacy Analysis, Success in ISGA at Day 29, Phase 3 Studies AN2728-AD-
301 and AN2728-AD-302 (ITT Population) 

 
 
 

 

Sensitivity analysis of the PEP using several imputation strategies for missing values:  
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Study 301 

Table 20 Sensitivity Analyses of the Primary Endpoint: Success in ISGA at Day 29 
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Study 302 

Table 21 Sensitivity Analyses of the Primary Endpoint Success in ISGA at Day 29 (Intent to 
Treat Population) 
 

 

Secondary Efficacy Analysis: 

- Proportion of subjects with an ISGA score of Clear (0) or Almost Clear (1) at Day 29 in the 
AN2728-treated group compared to the vehicle-treated group 

- Time to success in ISGA (defined as a score of Clear [0] or Almost Clear [1] with a least a 2-
grade improvement from Baseline) in the AN2728-treated group compared to the vehicle-treated 
group. 
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Table 22 Secondary Efficacy Analyses, Phase 3 Studies AN2728-AD-301 and AN2728-AD-302 
(ITT Population) 
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Figure 9 Study 301 Kaplan-Meier Plot of Time to Success in ISGA (Intent-to Treat 
Population) 

 

Figure 10  Study 302 Kaplan-Meier Plot of Time to Success in ISGA (Intent-to Treat 
Population) 
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Table 23 Percentile (days) for Time to Success in ISGA for Studies AN2728-AD-301 and 
AN2728-AD-302 (ITT Population) 
 

 

 
Table 24Number and Percent of Subjects who Achieved Suces in ISGA by TIME Point in 
Studies AN2728-AD-301 and AN-2728-AD-302 (ITT population, Observed Cases) 
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Exploratory endpoints: 

Table 25 Time to Improvement in Pruritus, Phase 3 Studies AN2728-AD-301 and AN2728-
AD-302 (ITT Population) 

 

 

Table 26 Signs of Atopic Dermatitis: Suces at Day 29, Studies AN2728-AD-301 and AN2728-
AD-302 (ITT Population) 
 

 
 

Supportive efficacy analyses:  

Supportive efficacy variables included the ISGA scores; changes from Baseline/Day 1 in ISGA scores; 
achievement of success (defined as an ISGA score of Clear [0] or Almost Clear [1] with at least a 2-
grade improvement from Baseline/Day 1); proportion of subjects with pruritus scores of None (0) or 
Mild (1) for Days 8, 15, 22, and 29 (for subjects with at least Mild [1] pruritus at Baseline/Day 1); 
changes from Baseline/Day 1 in Treatable %BSA; and dermatology related QoL questionnaires (CDLQI 
for subjects aged 2−15 years, DLQI for subjects aged 16 years and older, and DFI for 
parents/guardians of subjects aged 2–17 years). 

Study 301: Mean decrease from Baseline in ISGA score was greater with crisaborole than with vehicle 
at all timepoints assessed. For the Severity of Pruritus scale, the rate of improvement was higher with 
crisaborole at all timepoints assessed, and the rate of success in improvement of pruritus (score of 
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None [0] or Mild [1] with at least a 1-grade improvement from Baseline) at Day 29 was higher with 
crisaborole than with vehicle (crisaborole, 64.3%; vehicle, 53.8%). Mean decrease from Baseline at 
Day 29 in treatable %BSA was greater with crisaborole than with vehicle. 

On all three QoL instruments, crisaborole subjects experienced greater reductions in mean score from 
Baseline/Day 1 to Day 29 than vehicle subjects: 

• CDLQI: crisaborole, -5.2 from a baseline of 9.7; vehicle, -3.1 from a baseline of 9.1 

• DLQI: crisaborole, -5.5 from a baseline of 9.6; vehicle, -3.6 from a baseline of 9.5 

• DFI: crisaborole, -3.9 from a baseline of 8.5; vehicle, -2.7 from a baseline of 7.5. 

Data from all other additional and supportive efficacy endpoints support the conclusions of the key 
efficacy endpoints. 

Study 302: Mean decrease from Baseline in ISGA score was greater with crisaborole than with vehicle 
at all timepoints assessed, and the rate of success in improvement of pruritus (score of None [0] or 
Mild [1] with at least a 1-grade improvement from Baseline) at Day 29 was higher with crisaborole 
than with vehicle (crisaborole, 61.1%; vehicle, 51.6%). For the Severity of Pruritus scale, the rate of 
improvement was higher with crisaborole at all timepoints assessed. 

On all three QoL instruments, crisaborole subjects experienced greater reductions in mean score from 
Baseline/Day 1 to Day 29 than vehicle subjects: 

– CDLQI: crisaborole, -4.0 from a baseline of 9.0; vehicle, -2.9 from a baseline of 8.9 

– DLQI: crisaborole, -5.0 from a baseline of 9.7; vehicle, -3.4 from a baseline of 9.1 

– DFI: crisaborole, -3.6 from a baseline of 7.7; vehicle, -2.8 from a baseline of 8.0. 

Data from all other supportive efficacy endpoints support the conclusions of the key efficacy endpoints. 

Further analyses were presented in section “ancillary analyses” of the clinical AR. They include post-
hoc analysis of the primary endpoint by season; post hoc analysis of “Improved, No Change, or 
Became Worse” in ISGA; Relationship between ISGA and QoL to support the selection of primary 
endpoint, further post-hoc pruritus analyses based on averaged SPS (severity of pruritus scale) scores 
with better test-retest reliability. 

Table 27 Summary of efficacy for trial AN2728-AD-301 and AN2728-AD-302 
 

Title: A Multicenter, Randomized, Double Blind, Vehicle Controlled Study of the Safety and Efficacy of 
AN2728 Topical Ointment, 2% in Children, Adolescents, and Adults (Ages 2 Years and Older) With 
Atopic Dermatitis. 

Study identifier AN2728-AD-301 

Design This is a prospective, multicenter, 2:1 randomized, double-blind, vehicle-
controlled study 
Duration of main phase: 29 days 

Duration of screening/wash-
out phase: 

max. 35 days 

Duration of Follow-up: 
Duration of Extension phase: 

7 days 
Open label extension: safety study of 48 
weeks duration (No efficacy endpoints) 

Hypothesis Superiority to vehicle 

Treatments groups 
 

Crisaborole 2% BID  Topical, BID, N = 507 

Vehicle Topical, BID, N = 256 
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Endpoints and 
definitions  

Primary 
endpoint 
 

Proportion 
of subjects 
achieving 
Success in 
ISGA at Day 
29 

Success in ISGA was defined as ISGA score 

of Clear (0) or Almost Clear (1) at d29 with 

at least a 2-grade improvement from 

Baseline (5 point ISGA scale) 

Secondary 
endpoint 

Proportion 
of subjects 
with ISGA 
score of 
Clear or 
Almost 
Clear at Day 
29 

 

Secondary 
endpoint 

Time to 
Success in 
ISGA 
(Median) 

Success in ISGA was defined as a score of 
Clear [0] or Almost Clear [1] with a least a 
2-grade improvement from Baseline  

Database lock the last randomized subject completed the last study visit on 29 April 2015 

Results and Analysis   
Analysis description Primary Analysis 

Analysis population and 
time point description 

ITT-Population 

Descriptive statistics 
and estimate variability 

Treatment group Crisaborole 2%  Vehicle   

Number of 
subject 

N = 503 N = 256 
 

 

Success in ISGA 
at Day 29  

32.8% 25.4%  

ISGA score of 
Clear or Almost 
Clear at Day 29 

51.7% 40.6%  

Time to Success 
in ISGA (Median) 

NC NC  

Effect estimate per 
comparison  

Primary endpoint Crisaborole vs vehicle Success in ISGA at Day 29 
(%)  

difference  7.4 

variability statistic Not presented 

P-value 0.038 

Secondary 
endpoint  

Crisaborole vs vehicle Difference in ISGA score of 
Clear or Almost Clear at 
Day 29 

difference 11.1  
variability statistic Not presented 
P-value 0.005 

Secondary 
endpoint  

Crisaborole vs vehicle Difference in time to 
success in ISGA (median)  

Kaplan-meier methods  Median not calculable 
variability statistic Not presented 
P-value <0.001 
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Analysis description Ancillary Analyses 

Time to improvement 
in pruritis (Median 
days) 
 
 
Least square means of 
Treatable Body 
Surface Area affected 
(%) 

Treatment difference of 0.55 days in favour of crisaborole (p<0.001) 
 
 
 
 
Treatment difference of -2.35 (95% CI -4.12, -0.57; p value = 0.0096) 

 

Study identifier AN2728-AD-302 

  

Design This is a prospective, multicenter, 2:1 randomized, double-blind, vehicle-
controlled study  
Duration of main phase: 29 days 

Duration of Run-in phase: max. 35 days 

Duration of Extension phase: 7 days 

Hypothesis Superiority to vehicle 

Treatments groups 
 

Crisaborole 2% BID  Topical, BID, N = 513 

Vehicle Topical, BID, N = 250 

Endpoints and 
definitions  

Primary 
endpoint 
 

Proportion 
of subjects 
achieving 
Success in 
ISGA at Day 
29 

ISGA score of Clear (0) or Almost Clear (1) 

with at least a 2-grade improvement from 

Baseline (5 point ISGA scale) 

Secondary 
endpoint 

Proportion 
of subjects 
with ISGA 
score of 
Clear or 
Almost 
Clear at Day 
29 

 

Secondary 
endpoint 

Time to 
Success in 
ISGA 
(Median) 

defined as a score of Clear [0] or Almost 
Clear [1] with a least a 2-grade improvement 
from Baseline  

Database lock the last randomized subject completed the last study visit on 27 April 2015 

Results and Analysis   
Analysis description Primary Analysis 

Analysis population and 
time point description 

ITT-Population 

Descriptive statistics 
and estimate variability 

Treatment group Crisaborole 2%  Vehicle   

Number of 
subject 

N = 513 N = 250 
 

 

Success in ISGA 
at Day 29  

31.4% 18.0%  

<variability 
statistic> Not presented Not presented  

ISGA score of 
Clear or Almost 
Clear at Day 29 

48.5% 29.7%  
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<variability 
statistic> Not presented Not presented  

Time to Success 
in ISGA (Median) 

NC NC  

Effect estimate per 
comparison  

Primary endpoint Comparison groups Crisaborole 2%-vehicle   
difference  13.4 

variability statistic Not presented 

P-value <0.001 

Secondary 
endpoint  

Comparison groups Difference in ISGA score of 
Clear or Almost Clear at 
Day 29 

difference 18.8  
variability statistic Not presented 
P-value <0.001 

Secondary 
endpoint  

Comparison groups Difference in time to 
success in ISGA (median)  

Kaplan-meier methods  Median not calculable 
variability statistic Not presented 
P-value <0.001 
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Clinical studies in special populations  

Elderly patients:  

Within the d120 responses, the applicant provided a table to summarize the inclusion of elderly in all 
clinical trials: 

Table 28 Number of Subjects with 65-74, 75-84 and ≥85 years of age for controlled and 
non-controlled studies in atopic dermatitis 
 

 

 

Hepatic or renal insufficiency: Efficacy was not studied in patients with hepatic or renal insufficiency. 
They are reflected as missing information in the RMP.  

Analysis performed across trials (pooled analyses AND meta-analysis) 

Pooled data were analyzed from the two Phase 3 registration studies (AN2728-AD-301 and AN2728-
AD-302), which had identical study designs.  

Most of pooled study results were already presented within the efficacy section of the main studies. 
Here only additional analyses are presented. 

In the pooled Phase 3 studies (AN2728-AD-301 and AN2728-AD-302), 1016 subjects in the crisaborole 
group and 506 subjects in the vehicle group were included in the intent-to-treat (ITT) population. The 
majority of subjects in both treatment groups were 2-11 years of age (crisaborole, 61.8%; vehicle, 
62.3%).  Subjects aged 2-6 years represented approximately 33% of the study population. 

The anticipated benefit from pooling (i.e., gain in precision in treatment effect estimation) is 
considered to be limited due to the heterogeneous (vehicle) response rates observed in the two pivotal 
trials. In consequence, there remains doubt concerning external validity of pooled effect (size) 
estimation. Hence, only limited supportive evidence is retrieved from the pooled analysis for the B/R 
assessment. 

Based on CHMP scientific advice and request additional analyses were conducted and the results of 
these analyses are included within this section. 
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Baseline analyses: 

Summary of Baseline and Demographic Characteristics for Naïve Subjects Vs Not Naive Subjects: 

Table 29 Naive Subjects Vs Not Naive Subjects:  
Study Category Crisaborole 2% 

BID 
N (%) 

Vehicle 
BID 
N (%) 

Total 
 
N (%) 

Pooled N 1012 499 1511 

 Naïve 596 (58.9) 271 (54.3) 867 (57.4) 

 Corticosteroids for Systemic Use or 
Dermatological Preparations or TCI 

416 (41.1)  228 (45.7) 644 (42.6) 

 Corticosteroids for Systemic Use or 
Dermatological Preparations 

405 (40.0) 222 (44.5) 627 (41.5) 

 Corticosteroids for Systemic Use 309 (30.5)  172 (34.5) 481 (31.8) 
 Corticosteroids Dermatological 

Preparations 
382 (37.7)  213 (42.7) 595 (39.4) 

 TCIs 33 (3.3)  21 (4.2) 54 (3.6) 

 
 
Analysis of the Primary endpoint by subgroups: 
 
Success in ISGA at Day 29 in the ITT Population by sex, age, race, and ethnicity for the pooled 
Studies AN2728-AD-301 and AN2728-AD-302: 

Higher rates of success in ISGA were observed in the crisaborole group than in the vehicle group in each 
of the demographic and baseline subgroups examined (sex, age group, ethnicity, and race). 
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Figure 11 Summary of Subjects Achieving Success in ISGA (Clear or Almost Clear with at 
Least a 2-Grade Improvement from Baseline) at Day 29 by Demographic Subgroups, Studies 
AN2728-AD-301 and AN2728-AD-302 Pooled (ITT Population, Multiple Imputation) 
 

 

Pooled analysis of the PEP by prior medication: 

Figure 12 Summary of Subjects Achieving ISGA Clear or Almost Clear with 2-Point Reduction 
at Day 29 by Prior Treatment, Phase 3 Studies AN2728-AD-301 and AN2728-AD-302 Pooled 
(ITT Population, Multiple Imputation) 
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‘Treatment naïve’ subjects had a greater response compared to those subjects exposed to a prior 
corticosteroid and/or a TCI. No difference in response was observed for crisaborole in relationship to 
the type of prior AD medication.  

Analysis of the secondary endpoint ISGA Clear or Almost Clear at Day 29 generally followed the same 
pattern as the primary endpoint. 

Treatment difference at each visit for each of the prior treatment subgroups was in favour of 
crisaborole (Corticosteroids- Dermatological Preparations; Systemic + Dermatological Preparations; 
Corticosteroids Systemic + Dermatological Preparations + TCI). 

Regarding prior TCI use, the difference was not statistically significant at d8, d22 and d29 (n=33 with 
crisaborole and 21 with vehicle). 

The pooled analysis of the primary and secondary endpoints was displayed in the results section of the 
main studies. 

Table 30 Normal Approximation to Subjects Achieving the Primary and Secondary Endpoint 
at Day 29 by Prior Emollient Use – Studies AN2728-AD-301 and AN2728-AD-302 Pooled (IT 
Population) 
 

 
 
No difference in response was observed for crisaborole in relationship to the type of prior AD medication 
(topical corticosteroid [TCS] and/or TCI) and prior emollient use.   

Table 31 Normal Approximation to Subjects Achieving the Primary and Secondary Endpoint 
at Day 29 at Baseline ISGA – Studies AN2728-AD-301 and AN2728-AD-302 Pooled (ITT 
Population) 

 
 
The difference in success rate of crisaborole 2% compared to vehicle was indeed rather low in mild AD 
patients. However, the rate of patients with ISGA clear or almost clear, which is higher with crisaborole 
2% compared to vehicle is in support of the treatment benefit in this patient group.  For moderate AD 
patients, the beneficial effect of crisaborole over vehicle regarding success in ISGA and proportion of 
subjects with an ISGA score of Clear or almost clear was statistically significant. 
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Analysis of the Primary and secondary ISGA endpoint by age groups: 

Table 32 Subjects N (%) achieving ISGA Success at Day 29 by Age Category and 
Baseline %BSA – Studies AN2728-AD-301 and AN2728-AD-302 Pooled 
 

 
 
Table 33 Subjects N (%) achieving ISGA Success at Day 29 by Age Category and 
Baseline %BSA – Studies AN2728-AD-301 and AN2728-AD-302 Pooled) 
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Table 34 Subjects N (%) achieving ISGA Success at Day 29 by Age Category and 
Baseline %BSA – Studies AN2728-AD-301 and AN2728-AD-302 Pooled 
 

 
 

Table 35 Subjects N(%) achieving ISGA Clear or Almost Clear at Day 29 by Age Category 
and Baseline %BSA – Studies AN2728-AD-301 and AN2728AD-302 Pooled 

 
 
Source: Table 66.p3.1.4 
BSA = Body Surface Area 
ISGA = Investigator’s Static Global Assessment  

Table 36 Subjects (%) achieving ISGA Success at Day 29 by Age Category and 
Baseline %BSA – Studies AN2728-AD-301 and AN2728AD-302 Pooled 
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Figure 13 Forest Plot to Subjects Achieving ISGA Success at Day 29 by Age Category (2-
11,≥12) and Baseline % BSA (0-11%, 11<35%, 35<60%, ≥60%) 

 

Table 37 Summary of Subject achieving ISGA Suces at Day 29 by Age Category and Baseline 
%BSA – Studies AN2728-AD-301 and AN2728AD-302 Pooled 
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Figure 14 Forest Plot to Subjects Achieving ISGA Success at Day 29 by Age Category (2-6, 7-
11, >=12 Years) and Baseline %BSA (0.1<16%, 16<=40%, >40%) Studies AN2728-AD-
301 and AN-2728-AD302 Pooled (ITT Population, Multiple Imputation) 

 

Table 38 Summary of Subjects achieving ISGA Clear or Almost Clear at Day 29 by Age 
Category and Baseline %BSA – Studies AN2728-AD-301 and AN2728-AD-302 Pooled 

 

Figure 15 Forest Plot to Subjects Achieving ISGA Clear or Almost Clear at Day 29 by Age 
Category (2-6, 7-11, >=12 Years) and Baseline %BSA (0.1<16%, 16≤40%, >40%) Studies 
AN2728-AD-301 and AN-2728-AD302 Pooled (ITT Population, Multiple Imputation) 
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The CHMP requested additional analyses in particular a logistic regression analysis in order to help in 
determining an appropriate %BSA cut-off for potential inclusion in the SmPC as an upper limit of 
treated %BSA.   

The analysis as for Investigator’s Static Global Assessment (ISGA) success (defined as ISGA of Clear or 
Almost Clear with at least a 2-grade improvement from baseline) at Day 29 vs. baseline percent body 
surface area (%BSA) for Studies AN2728-AD-301 and AN2728-AD-302 pooled is provided below.  The 
predicted probability of ISGA success decreases as %BSA increases (Figure 3), the logistic regression 
lines for crisaborole and vehicle are almost parallel.  The difference in probability of ISGA success 
between crisaborole and vehicle does not change substantially as %BSA increases.  These results show 
no clear %BSA cut-off or inflection point and show that the greater the %BSA, the more difficult it is to 
achieve ISGA success, which is not unexpected since a greater affected area is present that needs to 
be cleared.  Similar results were found from a logistic regression for ISGA Clear or Almost Clear at Day 
29 vs. baseline %BSA (Figure 18). 

Figure 16 Logistic Regression ISGA Success at Day 29 vs Baseline %BSA (ITT Population, 
Observed Cases, AN2728-AD-301 and AN2728-AD-302 Pooled) 
 

  

In an attempt to utilize other measures to define a %BSA cut-off, linear regression analyses were 
performed for pruritus data at week 4 (weekly average of Severity of Pruritus Scale (SPS) and 
Children’s Dermatology Life Quality Index (CDLQI) at Day 29 vs. baseline %BSA.  The relationship 
between SPS change from baseline at week 4 and baseline %BSA and the relationship between CDLQI 
change from baseline at day 29 and baseline %BSA respectively show that the correlation of these 
endpoints and baseline %BSA is low. 
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Table 39 Summary of Efficacy Endpoints at Day 29 in Subjects 2-17 Years and≥18 Years of 
Age (AN2728-AD-301 and AN2728AD-302 Pooled (ITT Population) 

 

 

Table 40 Summary of Efficacy Endpoints at Day 29 in Subjects 2 to 11 versus ≥12 Years of 
Age (Studies AN2728-AD-301 and AN2728-AD-302 Pooled 
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Table 41 Summary of Efficacy Endpoints at Day 29 in Subjects 2 to 11 versus ≥12 Years of 
Age (Studies AN2728-AD-301 and AN2728-AD-302 Pooled  

 
 
 
 
Table 42 Subjects (%) achieving ISGA Success at Day 29 by Age Category and Baseline 
%BSA – Studies AN2728-AD-301 and AN2728-AD-302 Pooled 
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Table 43 Post-hoc efficacy outcomes in subjects with mild to moderate atopic dermatitis 
with ≤40%BSA affected 
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Figure 17 Post-hoc Kaplan-Meier plot of Time to ISGA score of Clear or Almost Clear with at 
least a 2-grade improvement from baseline for subjects with mild to moderate atopic 
dermatitis with ≤40% BSA affected 

 

 

Anaysis by affected skin locations: 
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Table 44 Proportion of Subjects Achieving ISGA Succecs at Day 29 by Skin Sensitivity 
Subgroups – Studies AN2728-AD-301 and AN2728-AD-302 Pooled (ITT Population, Subjects 
with AD-Impacted Body Locations, Multiple Imputation) 
 

  

 
Table 45 Proportion of Subjects Achieving ISGA Clear or Almost at Day 29 by Skin Sensivity 
Subgroups – Studies AN2728-AD-301 and AN2728-AD-302 Pooled (ITT Population, Subjects 
with AD-Impacted Body Locations, Multiple Imputation) 
 

 

Analysis of the Primary endpoint by season:  

 

Table 46 Normal Approximation to Subjects Achieving Success in ISGA (Clear or Almost 
Clear with at Least a 2-Grade Improvement from Baseline) at Day 29 by Season, Studies 
AN2728-AD-301 and AN2728-AD-302 (IT Population, Multiple Imputation) 
 

In The pooled analysis, rates of success in ISGA were higher with crisaborole than with vehicle across 
the 4 seasons, except for spring in Study AN2728- AD-301. 
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Pooled analysis of ISGA endpoints by visits: 

Table 47 Summary of ISGA Scores, Success in ISGA, and ISGA Score of Clear or Almost Clear 
by Visit in Studies AN2728-AD-301 and AN2728-AD-302 (ITT Population) 

 

− In an ad hoc analysis of the Success in ISGA by visit for the pooled studies (ITT population 
only), the rates of success of ISGA were significantly higher with crisaborole than with vehicle 
at all time points. 

− Proportion of subjects with improvement in ISGA score (at least 1-grade improvement from 
Baseline) at Day 29: crisaborole, 70.2%; vehicle, 54.9%; 

− Success in improvement of Individual Signs of AD (the achievement of none or mild severity 
with at least a 1-grade improvement from Baseline): 

• Erythema: 58.8% crisaborole, 40.0% vehicle (p<0.001) 
• Induration/Papulation: 54.8% crisaborole, 47.6% vehicle (p=0.008) 
• Exudation: 39.5% crisaborole, 30.3% vehicle (p<0.001) 
• Excoriation: 60.1% crisaborole, 48.0% vehicle (p<0.001) 
• Lichenification: 51.6% crisaborole, 40.9% vehicle (p<0.001) 

Supportive study  

Study AN2728-AD-303 was an open-label, long-term safety study in subjects who completed Study 
AN2728-AD-301 or Study AN2728-AD-302 without safety issues that precluded further treatment with 
crisaborole in the opinion of the Investigator and who met the study inclusion/exclusion criteria. 

Study Objective: evaluate long-term safety of open-label with Crisaborole Topical Ointment, 2% in 
children, adolescents, and adults (ages 2 years and older) with mild to moderate AD.  

Ad-hoc efficacy analyses were conducted to indirectly assess the treatment effect over time by 
analyzing the number of on-treatment and off-treatment periods and ISGA response over time 
following CHMP scientific advice.  

Study Conduct: A total of 517 subjects were included in the Safety Population. Of those, 357/517 
[69.1%] subjects had received crisaborole and 160/517 [30.9%] subjects had received vehicle 
ointment during either AN2728-AD-301 or AN2728-AD-302. A total of 396 subjects completed 6 
months safety follow up, and 271 subjects completed 12 months safety follow up. 

Study participants 
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Subjects participated in the study for up to 48 weeks and received open-label treatment with 
crisaborole. Subjects may or may not have been treated depending on their current ISGA score as 
assessed by the Investigator during study visits scheduled every 4 weeks (i.e., 28 days). Based on 
disease severity, the Investigator determined whether the subject would receive crisaborole (on-
treatment) or no study drug (off-treatment) at the beginning of each 28-day cycle. If the subject’s 
ISGA was mild or worse (≥2), an on-treatment period was initiated, if the ISGA was clear (0) or almost 
clear (1), an off-treatment period was initiated. 

Treatments 

Co-medication and prohibited medication:  

Main Medications Allowed During the Study: 

− Use of acceptable bland emollients to manage dry skin in areas surrounding, but not on or 
overlapping with the treatable AD-involved areas. During Off-Treatment Periods (i.e., when the 
subject was directed by the PI not to receive treatment with AN2728 Topical Ointment, 2%), 
use of acceptable bland emollient(s) was permitted in all areas (AD-involved and non-AD 
involved). 

− Short courses (up to 14 days) of systemic antibiotics, nonsteroidal anti-inflammatory drugs, 
concomitant medications for other chronic medical conditions, contraception. 

Use of low- to mid-potency TCS were allowed when prescribed by the PI or designee to treat AD-
involved areas; TCS must be recorded as a concomitant medication, and TCS should be used as a 
rescue medication. Any TCS treatment prescribed as rescue medication should be recorded in the 
subject’s source documents and in the Concomitant Medication eCRF. Study drug and TCS must not be 
used simultaneously. Calcineurin inhibitors were also allowed as rescue medication. 

Prohibited medication: Use of TCS or calcineurin inhibitors anywhere on the body was prohibited 
throughout the study, unless prescribed by the PI or designee (study drug and TCS must not be used 
simultaneously). Sunbathing, tanning bed use, or light therapy (UV, UV-B, psoralen–UV-A) were also 
prohibited. 

Results: Based on the subject’s ISGA score throughout the study, a subject might have received study 
drug treatment for a variable number of periods. During each treatment period, crisaborole was 
applied BID for nominal 28 consecutive days to the treatable AD-involved areas as designated by the 
Investigator. Discontinuation from the study was to occur, if there was no improvement in the 
subject’s ISGA after 3 consecutive cycles of treatment with crisaborole.  

Participants flow/number analysed 

Out of 517 enrolled subjects, 271 (52.4%) subjects completed the study, and 246 (47.6%) subjects 
discontinued early. The primary reasons for discontinuing the study early were: other (115/517 
[22.2%] subjects, of whom 109 were discontinued by the Sponsor due to study closure), withdrawal 
by parent or guardian (63/517 [12.2%] subjects), lost to follow-up (36/517 [7.0%] subjects), 
withdrawal by subject (23/517 [4.4%] subjects) and adverse event (9/517 [1.7%] subjects). 
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Table 48 Proportion of Subjects with Number of On-Treatment Cycles, Study AN2728-AD-
303 (Safety Population) 

 

Outcomes and estimation 

ISGA was utilized by Investigators to determine whether the subject would receive crisaborole (on-
treatment) or no study drug (off-treatment) at the beginning of each cycle. Post-hoc ISGA was 
indirectly analysed for efficacy measures.  Fifty-five percent (55%) of subjects achieved a response of 
ISGA Clear or Almost Clear at Week 48 and improvement was observed from Baseline. The mean 
number of consecutive on-treatment cycles was 3.61 and the mean number of consecutive off-
treatment cycles was 2.53. 
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Figure 18 Subjects with ISGA Clear or Almost Clear at each Visit by Age Group, Study 
AN2728-AD-303 (Safety Population, Observed Cases) 

 

Further analyses were presented after request within the d120 responses: 

Figure 19 Line Plot for ISGA Mean (+/-SE) at Each Visit by Baseline ISGA (AN2728-AD-301 
and AN2728-AD-302 Baseline) Study AN2728-AD-303 (Safety Population) 
 

 

Source: Figure 56.ext.8.1 
ISGA = Investigator’s Static Global Assessment; SE = standard error. 

Improvement in ISGA over time is observed for both the Mild and Moderate subjects where Mild subject’s 
ISGA was reduced from a mean score of 1.92 at Baseline to 1.11 at Week 48 and Moderate subject’s 
ISGA was reduced from a mean score of 2.55 at Baseline to 1.48 at Week 48 (Table 56.ext.8.1). 
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Figure 22 summarizes the mean ISGA scores at each visit for Study AN2728-AD-303 by Baseline ISGA 
of Clear, Almost Clear, Mild, Moderate and Severe. 

Figure 20 Line Plot for ISGA Mean (+/-SE) at Each Visit by Baseline ISGA (AN2728-AD-303 
Baseline) – Study AN2728-AD-303 (Safety Population) 
 

 

Source: Figure 56.ext.8.3 

From this figure and source table, for those subjects who initiated crisaborole treatment (Mild, 
Moderate and Severe) from Baseline in AN2728-AD-303, an initial reduction in ISGA is observed and 
over time a general improvement is observed.  In the Severe subjects the response is more variable 
especially after Week 16, probably due to the small sample size (n=6).  For those subjects who were 
Clear and Almost Clear at Baseline and did not receive crisaborole treatment initially, their mean ISGA 
score slightly increased from Baseline to Week 4 and then generally plateaued.  Subjects switched 
between on-treatment to off-treatment as per protocol.  In a descriptive analysis of Change from 
Baseline, greater improvement was observed in Mild, Moderate and Severe subjects over time whereas 
a smaller improvement was observed in Almost Clear (Table 56.ext.8.4). 
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Table 49 Summary of ISGA for Subjects by Treatment Cycle, Study AN2728-AD-303 (Safety 
population) 

 

Table 50. Summary of ISGA for Subjects by Treatment Cycle, Study 
AN2728-AD-303 (Safety Population). 
ISGA Category: ISGA ≥2 at start of cycle or end of previous cycle at start of cycle or end of previous 
cycle. 
Cycle Continued 

On-Treatment 
N / n (%) 

Continued 
Off-
Treatment 
N / n (%) 

Switched 
from On-Treatment 
to Off-Treatment 
 N / n (%) 

Switched 
from 
Off-Treatment 
to On-Treatment 
N / n (%) 

Total 
N / n (%) 

Cycle 1 500 / 494  (98.8) 17 / 0  (0.0) 
  

517 / 494  
(95.6) 

Cycle 2  426 / 413  (96.9) 8 / 0  (0.0) 61 / 2  (3.3) 8 / 7  (87.5) 503 / 422  
(83.9) 

Cycle 3  322 / 302  (93.8) 41 / 0  (0.0) 84 / 7  (8.3) 27 / 26  (96.3) 474 / 335  
(70.7) 

Cycle 4  245 / 234  (95.5) 70 / 4  (5.7) 84 / 9  (10.7) 53 / 51  (96.2) 452 / 298  
(65.9) 

Cycle 5  168 / 158  (94.0) 78 / 3  (3.8) 113 / 29  (25.7) 69 / 66  (95.7) 428 / 256  
(59.8) 

Cycle 6  145 / 141  (97.2) 95 / 3  (3.2) 88 / 31  (35.2) 93 / 91  (97.8) 421 / 266  
(63.2) 

Cycle 7  144 / 140  (97.2) 108 / 2  (1.9) 89 / 14  (15.7) 68 / 68  (100.0) 409 / 224  
(54.8) 

Cycle 8  123 / 121  (98.4) 118 / 5  (4.2) 82 / 18  (22.0) 74 / 74  (100.0) 397 / 218  
(54.9) 

Cycle 9  99 / 94  (94.9) 116 / 2  (1.7) 85 / 20  (23.5) 72 / 72  (100.0) 372 / 188  
(50.5) 

Cycle 10  114 / 112  (98.2) 122 / 4  (3.3) 41 / 11  (26.8) 68 / 66  (97.1) 345 / 193  
(55.9) 

Cycle 11  107 / 103  (96.3) 101 / 3  (3.0) 57 / 7  (12.3) 52 / 51  (98.1) 317 / 164  
(51.7) 

Cycle 12  97 / 94  (96.9) 91 / 3  (3.3) 39 / 8  (20.5) 51 / 50  (98.0) 278 / 155  
(55.8) 

Cycle 13  57 / 56  (98.2) 42 / 1  (2.4) 23 / 8  (34.8) 29 / 28  (96.6) 151 / 93  
(61.6) 

Source: Table 66.ext.1.1. 
N = Safety population subjects at each cycle; n = Subjects at each cycle within corresponding ISGA category 

Med
ici

na
l p

ro
du

ct 
no

 lo
ng

er
 au

th
or

ise
d



 

   
Assessment report  
EMA/88816/2020 Page 105/163 

 

Overall, 115 subjects (22.2%) used concomitant medications identified by the Investigator as rescue 
therapy. Out of the 115 subjects requiring rescue medication, 79.1% resumed study drug at a later 
date and 75.7% remained in the study until the Week 48 Visit or study closure. 

Upon CHMP request, the applicant clarified, that a total of 129 subjects were treated continuously for 5 
or more consecutive cycles and 80 subjects were treated continuously for 6 or more consecutive 
cycles.  Study AN2728-AD-303 was considered completed and was closed when 271 subjects had 
completed approximately 1 year, and 396 subjects completed 6 months of safety follow-up as 
determined and directed by the sponsor. 

Table 51 Number (%) of Subjects with ISGA of 0,1 by Cohort of Initial Consecutive On-
Treatment Cycles and Time Point (Study AN2728-AD-303)  
 

 

 

Subjects were grouped together based on the number of consecutive On-treatment cycles they 
received during Study AN2728-AD-303.  The cohorts have been defined ad-hoc as an approach to 
understand the incremental benefit and risk of additional consecutive On-treatment cycles.  
Specifically, the first On-treatment cycle in Study AN2728-AD-303 is used to define the start of the 
cohort.  The cohort number (eg, Cohort 1, Cohort 2, etc.) is determined by the first On-treatment cycle 
with the number of consecutive On-treatment cycles until an Off-treatment cycle occurs.  For example, 
Cohort 1 subjects had 1 initial On-treatment cycle followed by an Off-treatment cycle; Cohort 2 
subjects had 1 initial On-treatment cycle followed by a second On-treatment cycle followed by an Off-
treatment cycle. 
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2.6.1.  Discussion on clinical efficacy 

Atopic dermatitis (AD) is a chronic relapsing inflammatory skin disease, frequently seen in patients 
with a personal or family history of atopic diseases. Acute AD is characterised by intensely pruritic, 
erythematous papules that are associated with excoriations, erosions and serous exudates. Chronic AD 
is characterised by thickened skin with accentuated markings (lichenification) and fibrotic papules. 
During infancy, AD primarily involves the face, scalp and extensor surfaces of the extremities. In older 
patients, the flexural folds of the extremities are the predominant location for lesions. 

Crisaborole is a non-steroidal anti-inflammatory topical phosphodieterase-4 (PDE-4) inhibitor 
developed for topical treatment of mild to moderate Atopic Dermatitis (AD) in adults and children 2 
years of age and older, approved by the U.S. FDA in 2016. Crisaborole is supposed to suppress 
inflammation and reduce production of inflammatory cytokines involved in AD.  

The proposed indication was: “Staquis is indicated for topical treatment of mild to moderate atopic 
dermatitis in patients 2 years of age and older.” 

There are currently no regulatory guidelines detailing the required evidence for a new therapy in AD. 

Design and conduct of clinical studies 

Phase II Studies AN2898-AD-202 and AN2728-AD-204 were conducted to obtain preliminary 
assessments of the safety and efficacy of topical crisaborole ointment for the treatment of AD and to 
assist with the selection of doses and dose regimens for the Phase 3 studies. 

Study AN2898-AD-202 was a Multi-Center, Randomized, Double-Blind, Vehicle-Controlled, Bilateral 
Study at 14 investigational sites in Australia. Safety and efficacy of AN2898 ointment, 1% and 
crisaborole ointment, 2% were compared to vehicle in 46 adults by 1:1:1:1 randomisation.  AD 
distribution was restricted to ≤35% BSA. The primary efficacy endpoint was the decrease from 
Baseline in ADSI score at Day 28, analyzed as the proportion of subjects, for whom the active-treated 
lesion achieved a greater decrease from Baseline at Day 28 than did the vehicle-treated lesion, using a 
2-sided sign test. The used formulation AN2898 differed slightly only in the amount of edetate calcium 
disodium compared to the final formulation AN2728. 

Study AN2728-AD-204 was a Multicenter, Randomized, Double-Blind, Four-Week, Bilateral Study 
evaluating safety and efficacy of two concentrations of AN2728 ointment (2% and 0.5%) administered 
once or twice a day in 86 adolescents with atopic dermatitis. The primary efficacy endpoint was the 
change from Baseline in ADSI score. Both studies used ADSI for efficacy evaluation and inclusion of 
subjects at baseline in contrast to the pivotal phase III studies, where IGSA was used. The ADSI 
represents the sum of the scores for the following five component clinical features of the target lesion, 
individually rated from 0 (none) to 3 (severe): erythema, pruritus, exudation, excoriation and 
lichenification resulting in an overall score of 0-15. It is not clear, why this change in outcome tools 
was made. Similar endpoints and population seem important for a thorough planning of pivotal phase 
III studies.  

Both studies had a bilateral blinded design. Affected areas were limited to ≤35% BSA. Intermixed 
effects on the treated areas are not expected, as treatment effects seem to be locally restricted: 
Crisaborole is metabolised rapidly after transdermal resorption and the two main metabolites are 
inactive against PDE-4.  Systemic exposure was not measured in these studies. Whether the 
systemically available crisaborole concentration levels further enhance the topical treatment effect of 
crisaborole can however not be excluded. 

Pivotal phase III studies: 
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Two pivotal clinical phase III studies with identical study design were submitted. Study AN2728-AD-
301 was conducted in 47 investigational centers and study AN2728-AD-302 in 42 investigational 
centers in the US. The studies were randomised, double-blind, vehicle-controlled efficacy and safety 
studies in children, adolescents, and adults with mild to moderate AD (involving ≥5% treatable BSA, 
excluding the scalp) and an Investigator’s Static Global Assessment (ISGA) score of Mild (2) or 
Moderate (3) at baseline. In total 1527 patients ≥2 years of age were randomised in a 2:1 ratio to 
receive Crisaborole Ointment, 2% BID (n=1021) or vehicle BID (n=506) for 28 days.  

Population: Patients with mild to moderate AD enrolled included the age range from 2 to 79 years of 
age and is considered appropriate to reflect the target population. The applicant did not stratify by 
gender or age group. Per protocol at least 20% of enrolled subjects are planned to be represented by 
the age group of 2 to 6 years, inclusive; further up to 15% of the enrolled subjects should be adults. 
The adult cohorts were small in the trials and, in addition, only very few patients > 65 were included. 
The in- and exclusion criteria are acceptable.  Patients with significant medical disorders, unstable AD 
or any consistent requirement for high potency topical corticosteroids were excluded. Subjects were 
also excluded if they had a significant active systemic or localized infection, including known actively 
infected AD. 

Visit intervals and evaluation of the primary end point (PEP) at d29 are acceptable.  

The included US population is considered appropriate to represent also the European target population: 
Diagnosis of AD is made clinically, based on the Hanifin and Rajka criteria (1980). They are worldwide 
well established and acceptable.  Emollients and other standard care procedures are comparable. 
Study centers were not involved in both studies and were allocated in different climatic zones. 
Recruitment was performed in all four seasons. 

Treatment: The to-be-commercialised formulation (AN2728) was used in the phase III studies. Study 
drug or vehicle will be applied BID for 28 days (4 weeks) to all treatable AD-involved areas (excluding 
the scalp) identified at Baseline/Day 1 regardless of whether they become clinically clear prior to Day 
29. Furthermore also any new appearing treatable AD-involved areas had to be treated. The active 
treatment arm was compared to crisaborole-free vehicle. According to the applicant, some vehicle 
excipients have a more pronounced therapeutic effect on the skin than previously considered and can 
improve clinical appearance and skin barrier function. The therapeutic effect, which were considered 
clinical meaningful in some endpoints, has to be considered when interpreting effect differences.  The 
effect size of the vehicle compared to other common emollients is not known. 

Wash-out phases had different pre-defined duration, depending on pre-treatment, which is considered 
appropriate. The continued use of several additional treatments was allowed, if stable in treatment 
regimen. Some of them are able to affect results of defined endpoints (e.g. pruritus in case of 
antihistamines), but if balanced between treatment arms, the effect difference can nevertheless be 
interpreted.  Also emollients were allowed, but not on or overlapping to the treatable AD-involved 
areas.  

No active comparator was chosen in any of the finalized clinical studies yet. It is not clear why two 
identical Phase 3 studies were conducted in an identical patient population, without an active 
comparator arm or design. A study comparing crisaborole 2% to hydrocortisone butyrate cream 0.1% 
and pimecrolimus cream 1% is ongoing. The efficacy, safety and tolerability of crisaborole in 
comparison to current standard treatments will be investigated. Additionally, in Study C3291037, a 
validated assessment tool for AD is being used to assess the primary efficacy endpoint (EASI). The 
data from this Phase 3b/4 study will not be available until Q4 2020.   
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Assessment of treatment adherence was not included as an endpoint for the pivotal studies. However, 
dose compliance was noted to be 92.4% for crisaborole and 87% for vehicle in the pooled analyses of 
the Phase 3 studies. These data suggest that this treatment may be acceptable to patients. 

Endpoints: Primary and secondary efficacy endpoints were based on a 5-point static global assessment 
score, i.e. ISGA score (Investigator’s Static Global Assessment), whereas in the phase II dose ranging 
studies efficacy evaluation was based on ADSI scores.  

The primary endpoint is defined as the proportion of subjects achieving success in ISGA at Day 29 in 
the AN2728-treated group compared to the vehicle-treated group. Success in ISGA is defined as an 
ISGA score of Clear (0) or Almost Clear (1) with at least a 2-grade improvement from Baseline. The 
secondary endpoints are Proportion of subjects with an ISGA score of Clear (0) or Almost Clear (1) at 
Day 29 and Time to success in ISGA.  

Different scoring systems are used in clinical trials and daily practice to classify AD severity. 
Furthermore the static ISGA score is not a validated AD assessment tool. No standardised definition of 
the severity classes exists, and 4-point up to 7-point scales are used. This poses a problem in 
comparing the ISGA effect in literature data.  

The applicant clarified that the ISGA score was defined by the average severity of all treatable lesions. 
According to this global score, it is considered rather difficult to get an average ISGA score of 0 (clear), 
as the complete skin has to be clear. This is especially relevant in subjects with at baseline mild AD, 
where the primary endpoint success in ISGA can only be reached with complete clear skin. This is 
further complicated by the condition, that throughout study duration, also all new AD areas were 
treated as well, and were also included in the overall ISGA at each visit – even when just treated for 
some days. At the same time, all AD areas with improvement to “clear” were not recorded (if not the 
complete body is clear). This fact also affects the secondary ISGA EP as well as the EP change in %BSA 
compared to baseline. Furthermore, it is also possible, that some areas with more severe AD signs 
influenced the overall ISGA in sense of a higher scoring (there was no accurate statistical average, 
rather a subjective average, based on a general clinical assessment). ISGA does not account for lesion 
extent and does not differentiate between sensitive and non-sensitive skin sites. The CHMP considered 
that EASI or SCORAD score would have been more appropriate endpoints across the crisaborole trials 
as these endpoints are widely used and more importantly validated scoring tools for AD. Additionally, 
the endpoints used between Phase 2, Phase 3 and Phase 3b/4 for crisaborole are all different, making 
comparison across all trials in the clinical development programme difficult. Overall this EP is 
considered to have many weaknesses, rendering the effect of Crisaborole 2% difficult to interpret. 

In line with CHMP advice, the relevance of other endpoints, and their results are considered crucial to 
enable appropriate assessment of the efficacy data.   

Durability of clinical benefit was not directly analysed in the crisaborole development program.  While 
maintenance of remission is not an intended effect of Crisaborole 2%, the study designs of phase III 
studies does not allow for assessment of remission, rebound and time to relapse after cessation of 
Crisaborole treatment, which is considered a deficiency. This issue will be further evaluated in the post 
marketing setting in the ongoing study C3291037.  

Statistics: Randomization procedures and blinding procedures are considered adequate. Sample size 
planning can be followed from the methodological perspective. The Phase 3 studies were adequately 
powered to detect a statistically significant difference in ISGA success between treatment groups. The 
planning assumption concerning the expected effect size corresponds to an odds ratio of 2.25. This 
observation is considered relevant in relation to the primary analysis of ISGA response, which is 
technically planned with testing this odds ratio following logistic regression analysis.  
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Thirteen investigational sites had a recruitment size <12 subjects. Predefined in the protocol, data of 
these sites were pooled to “analysis centers” and analysed via logistic regression.  Upon CHMP request, 
the applicant re-performed the primary efficacy analyses, specifying ‘investigational site’ as adjustment 
factor according to the EMA Guideline on adjustment for baseline covariates in clinical trials 
(EMA/CHMP/295050/2013) and- as an alternative pooling to analysis center, combined small 
investigational sites (any sites with a sample size <12) with their geographically proximate site(s) to 
achieve a sample size ≥ 12 subjects.  The combined sites are referred as “Alternative Pooling Sites”. As 
a result, the results of the original CSRs appear robust, regardless of the way how site was eventually 
accounted for. 

For missing data imputation an MCMC MI strategy was defined by protocol. As the description of this 
strategy was not sufficiently clear, further sensitivity analyses were presented, which reassured the 
primary strategy. Furthermore the 2 pre-planned sensitivity analysis of the PEP were repeated together 
with the primary efficacy analysis with an alternative adjustment factor to better account for 
stratification at randomisation upon request, demonstrating a sufficient degree of robustness.  

Further endpoints considered pruritus using a Severity of Pruritus Index (validation report provided), 
signs of AD (erythema, induration/papulation, exudation, excoriation, and lichenification), treatable 
%BSA, and quality of life questionnaires (Children’s Dermatology Life Quality Index [CDLQI], 
Dermatology Life Quality Index [DLQI], and Dermatitis Family Impact Questionnaire [DFI]).  

The analysis plans for secondary and additional efficacy variables appear reasonable. 
Subgroup analyses of the primary endpoint were performed across sex, age groups, ethnicity, race, 
and post-hoc also for pre-treatment status, season, and %BSA by age.  

Further analyses of the pooled study data were presented, taking recommendations from CHMP 
scientific advice into account. They were performed post-hoc, as advice was sought at a late stage of 
development after finalisation of the two pivotal phase III studies and include analysis of the primary 
endpoint by pre-treatment status and season, as well as comparison of subject rates with 
worsening/improvement or consistency in ISGA at d29 compared to baseline. 

In the 48 week open-label long-term safety study AN2728-AD-303 efficacy was post-hoc indirectly 
assessed. Included were subjects who completed Study AN2728-AD-301 or Study AN2728-AD-302 
without safety issues precluding further treatment with crisaborole. The applicant clarified, that also 
patients with ISGA score 0-4 were included, and on-treatment if ISGA ≥2. The study was designed to 
evaluate the long-term safety of open-label treatment with Crisaborole Topical Ointment, 2% in 
children, adolescents, and adults (ages 2 years and older) with mild to moderate AD. Upon CHMP 
scientific advice ISGA data collected for treatment decisions at each of the 12 cycles were also 
processed to gain additional information about efficacy on long run to support the claimed intermittent 
long-term treatment label. A potential selection bias has to be considered, especially regarding safety/ 
local tolerability but also regarding positive efficacy selection from patients of the crisaborole 2% arm 
proceeding from the previous studies.  

Treatment was initiated for a cycle of 28 days until the next visit, if ISGA was Mild (2) or greater.  If 
the ISGA was clear (0) or almost clear (1), an off-treatment period was initiated. Discontinuation from 
the study was to occur if there was no improvement in the subject’s ISGA after 3 consecutive cycles of 
treatment with crisaborole. Of note, this rule is seen to allow further treatment even if improvement to 
score 1 or 0 was never achieved, making treatment for up to 12 cycles of continuous treatment. Per 
protocol, the study may be discontinued when at least 100 subjects have completed approximately 1 
year of safety follow-up, as determined and directed by the Sponsor. 

Efficacy data and additional analyses 
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Study AN2898-AD-202: The primary efficacy results demonstrated that BID treatment with both 
AN2728 Topical Ointment, 2% and AN2898 Topical Ointment, 1% had a greater decrease from 
Baseline in ADSI on Day 28 compared to lesions treated with Ointment Vehicle (p=0.017 and p=0.008, 
respectively), supported by results from the exploratory efficacy endpoints. AN2728 Topical Ointment, 
2% and AN2898 Topical Ointment, 1% were similar in their effects, with AN2728 Topical Ointment, 2% 
being slightly better. Not the to-be marketed ointment formulation was used. The pre-commercial 
ointment differed only slightly in the amount of edetate calcium disodium. 

In study AN2728-AD-204, dose response was evident across the four treatment groups (0.5% vs 2%; 
QD vs. BID). The greatest dose-related response occurred in the crisaborole 2% BID group at Day 29 
with greatest improvement in all 5 ADSI component signs and symptoms of AD and notable 
improvement from baseline in the pruritus score at Day 8 and Day 29. There was further no apparent 
trend with regard to safety and tolerability based on the 2 formulation strengths and 2 dosing 
frequencies. 

Study AN2728-AD-301 and study AN2728-AD-302: 

Study Population: Demographic and baseline disease characteristics were well balanced between 
treatment arms and also comparable between studies. The majority of subjects in both treatment 
groups were 2 to 11 years of age (crisaborole, 61.7%; vehicle, 62.3%), mean age was about 12 years. 
Only 142 patients (14%) were ≥18 years old. Few patients aged 65 and over were included in clinical 
studies; furthermore no PK data in this population were collected. Therefore no firm conclusions 
regarding efficacy in elderly patients can be drawn. About 55-59% of subjects were treatment naïve in 
both treatment arms. 

Baseline pooled data of both studies revealed that the majority of subjects had moderate (3) ISGA 
score (crisaborole, 61.3%; vehicle, 61.9%), a mean treatable % BSA of 18.0% (crisaborole) vs. 17.3% 
(vehicle).  

In both studies over 90% of patients completed the study and the completion rate was higher in the 
crisaborole group (94%). The extend of exposure regarding number of applications, days of dosing, 
amount of drug used, was slightly higher within the crisaborole treatment arm, which is consistent to 
the higher drop-out rate in the vehicle arm. The types of concomitant medications used by subjects in 
both groups were similar and were expected for this study population. Treatments for pruritus were 
used by 23% of subjects and were comparable between treatment arms. Compliance rate was high in 
both treatment arms, but higher with crisaborole. 

Results: Superiority over vehicle was demonstrated in the primary and secondary endpoints in both 
pivotal phase III studies at d29.  

The primary efficacy endpoint for the Phase 3 studies was the proportion of subjects achieving success 
in ISGA (score of Clear (0) or Almost Clear (1) with at least a 2-grade improvement from baseline) at 
Day 29 in the crisaborole-treated group compared to the vehicle-treated group. In both studies, 
subjects treated with crisaborole had a statistically significant higher rate of success in ISGA (Clear or 
Almost Clear with at least a 2-grade improvement from Baseline) [AN2728-AD-301: 32.8% 
crisaborole, 25.4% vehicle; the effect difference is 7.4%. AN2728-AD-302: 31.4% crisaborole, 18.0% 
vehicle; the effect difference is 13.9%] in the ITT population.  In both studies the superiority of 
crisaborole 2% over vehicle was statistically significant.   

While the absolute effect of crisaborole 2% was comparable between studies, the vehicle effect was 
higher in study 301 compared to study 302. The magnitude of treatment difference was less than 
assumed during sample size planning in study 301. This heterogeneity continues to require attention 
when assessing uncertainties in the estimation of beneficial effects 
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The applicant performed a thorough root cause analysis but no explanation was found to explain the 
difference.  A non-negligible difference in the distribution of treatment periods over the seasons can be 
seen between the two trials. Upon CHMP request this was clarified and it was further discussed, that a 
real seasonal effect is considered unlikely, furthermore no unusual investigator site activity was noted 
regarding efficacy assessment or enrollment.  

Absolute effect of crisaborole 2% was rather stable between studies and subgroups, whereas the 
vehicle effect was more variable. Higher rates of success in ISGA at Day 29 were observed in the 
crisaborole group than in the vehicle group for the subgroups of sex, age, race, and ethnicity and prior 
AD therapy with exception of the Asian population in study 302. The Asian subjects showed a lower 
success rate in ISGA at Day 29 (crisaborole, 17.7% [95% CI: 7.0, 28.4]; vehicle, 13.4% [95% CI: 0.0, 
27.5]) compared to White subjects (crisaborole, 33.5% [95% CI: 29.6, 37.4]; vehicle, 22.3% [95% 
CI: 17.3, 27.3]); however, the estimation of treatment effect for Asian subjects is less precise due to 
the small sample size (Asian subjects, n=79; White subjects, n=923).  

Similar was observed for the adult subgroup, where the treatment difference in success in ISGA was 
only 4.9% in the pooled analysis. Additionally, it is noted that only 39 adult patients were treated with 
crisaborole in the open label long-term extension study (AN2728-AD-303). Crisaborole appeared to 
perform better in children aged less than 12 years but numbers of subjects in this age group were 
much higher than in adolescents or adults. Efficacy data of adults and patients ≥12 yrs of age were 
pooled and compared to patients aged 2-11 years within the d120 responses. Pooling was supported 
by available literature. In this analysis, absolute effects of crisaborole 2% were still slightly higher in 
patients aged 2 to 11 (33.4%) compared to patients ≥12 yrs. (30.1%), nevertheless the difference 
compared to vehicle effect was statistically significant in both subgroups for most endpoints, including 
the PEP ‘success in ISGA’. Results for other secondary and exploratory endpoints are highly variable, 
with the treatment effect being greater in the ≥12 years olds age bracket for some exploratory 
endpoints.  

 

The PP analysis of the PEP was similar to the primary ITT analysis, with a slight decrease of the effect 
difference in study 301 (5.5%), whereas in study 302 the effect difference was slightly more 
pronounced (13.9%). In this analysis, subjects who prematurely discontinued from the study due to 
lack of efficacy, worsening of AD, or a treatment-related TEAE were planned to be included in the PP 
population and the last ISGA value was carried forward. Less than 4% of subjects discontinued due to 
lack of efficacy, AD worsening, or treatment related AEs for both crisaborole and vehicle groups.  

Secondary endpoint 1 was the proportion of subjects with ISGA score of Clear or Almost Clear at Day 
29 following 28 days of BID dosing for AN2728-AD-301: 51.7% crisaborole, 40.6% vehicle. AN2728-
AD-302: 48.5% crisaborole, 29.7% vehicle. The difference was statistically significant in both studies. 
Consistent with the PEP the vehicle effect was lower in study 302 compared to study 301. It is noted 
that 48.1% of subjects treated with crisaborole continued to have mild to moderate AD at Day 29. This 
compares to 61.6% in the vehicle group. 

For the secondary endpoint 2, time to success in ISGA (defined as an ISGA score of Clear or Almost 
Clear with at least a 2-grade improvement from Baseline/Day 1) the Kaplan-Meier curve showed a 
constantly higher incidence of subjects with success in ISGA (2 point difference to baseline) at every 
single visit from day 7 onwards (see figure 3a and 3b above). As the 50% mark was not reached, no 
median time to success could be presented in both studies. At the Day 29 visit approximately one third 
of subjects randomized to Crisaborole 2% in each study had achieved success in ISGA. 26.8% of 
subjects randomized to Vehicle in study AN2728-AD-301, and 19.2% of subjects randomized to Vehicle 
in study AN2729-AD-302, achieved success in ISGA at the Day 29 visit. The Applicant provided results 
for the 25th percentile and reported numbers of subjects who did achieve success in ISGA. At the Day 
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15 visit approximately one quarter of subjects randomized to Crisaborole 2% in each study had 
achieved success in ISGA. At the Day 29 visit approximately one third of subjects randomized to 
Crisaborole 2% in each study had achieved success in ISGA. 26.8% of subjects randomized to Vehicle 
in study AN2728-AD-301, and 19.2% of subjects randomized to Vehicle in study AN2729-AD-302, 
achieved success in ISGA at the Day 29 visit. 

The individual signs of AD (erythema, induration/papulation, exudation, excoriation and lichenifcation) 
were evaluated in several analyses. Crisaborole was superior over vehicle in rate of success (AD score 
of None [0] or Mild [1] with at least a one-grade improvement from Baseline on a 4-points scale) in 
every single of the 5 investigated AD signs, i.e. erythema, induration/papulation, exudation, 
excoriation and lichenification at day 29. In study 302 the difference was statistically significant for 
each of the AD signs, whereas in study 301 the difference was not significant for induration/papulation 
and lichenification. 

In Study 302 all AD signs had a higher reduction with crisaborole at all visits. Also in most of the other 
analyses reduction in scores of AD signs was higher with crisaborole compared to vehicle at d29. 
Subjects treated with crisaborole 2% had greater decreases in BSA involvement compared to vehicle. 

Improvement in pruritus was reached earlier with crisaborole compared to vehicle in both groups. The 
difference in pruritus improvement was statistically significant in study 301, but not in study 302. In 
the predefined analysis the difference of 0.33 days (1.37 days with crisaborole 2% vs. 1.7 days with 
vehicle) when considering the pooled analysis, seems not clinically significant per se. The significant 
response in pruritus in the vehicle group is noted, again likely due to the emollient effect of the 
vehicle. This again highlights the importance of maximising emollient therapy prior to stepping up to 
other AD treatments. In this analysis, only one of the daily observations (collected on the same day as 
the clinical visit) was selected to determine whether the subject achieved the improvement. Validation 
analyses revealed that the test-retest reliability of pruritus analysis was too low, so further post-hoc 
analyses were made, based on the mean values of two available SPS diary records per day. The “time 
to improvement in pruritus” analysis now was quite different compared to the primary analysis: In the 
pooled studies AN2728-AD-301 and AN2728-AD-302, crisaborole-treated subjects achieved 
improvement in pruritus symptoms with a median of 5 days (95% CI: 5, 6 days) versus 10 days (95% 
CI: 7, 13 days) for vehicle-treated subjects (p<0.0001) - with similar results in the separate studies.  

In line with the pre-defined pruritus analysis also the “Proportion of subjects with improvement in 
pruritus” was re-analysed: At all visits, rate of subjects with SPS score ≤1 was higher with crisaborole 
2% compared to vehicle. The difference was statistically significant at all time point for both studies. 
Achieving a weekly mean SPS score of ≤1 is considered clinically meaningful. Rates were lower 
compared to the initial analysis. The additionally performed analyses are acknowledged and support 
the overall beneficial results of crisaborole 2%. Nevertheless results based on post-hoc daily mean and 
weekly averaged values have to be interpreted with caution. 

CDLQI, DLQI, and DFI scores were used for QoL evaluation: In both studies change to baseline was 
greater than the minimal clinically important difference (MCID) in CDLQI and DLQI for both, crisaborole 
2% treatment and vehicle treatment. The MCID was justified by literature. Difference in improvement 
of CDLQI, DLQI and DFI was statistically significant in study 301. In study 302 the difference was 
statistically significant only for CDLQI.  

In addition, the applicant evaluated the relationship between ISGA and QoL measures (DLQI, CDLQI, 
and DFI). Relationship between ISGA and DLQI seems to be linear. No relationship between DLQI 
scores (>20) interpreted as “extremely large effect on patient´s life” or CDLQI scores (>12) 
interpreted as “very large or extremely large effect on child´s life” and the corresponding ISGA score 
could be established, as the ISGA of 4 on average was associated with lower scores.  This might be 
due to the small sample size with ISGA score of 4. 
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Summarizing, crisaborole 2% has demonstrated beneficial effects over vehicle in nearly all endpoints 
at all visits in two independent phase III studies in a treatment period of 29 days. While the duration of 
the pivotal studies was short (1 month), a sustained response in ISGA was noted at each visit up to 
Day 29 in the crisaborole group. This improvement with time was also seen in the vehicle ointment 
group, again likely due to the emollient effect. At all visits, response rate to crisaborole was better than 
to the vehicle ointment. An early effect is noted when results for the Day 8 visit are reviewed. This is 
most notable in those subjects with a diagnosis of moderate AD on ISGA at baseline and indicates a 
potentially greater effect in this group. 

The effect difference regarding the PEP in study 301 was close to the prespecified significance level (p= 
0.038). Requested analysis of the PEP by odds ratio confirms, that in AD-301 a statistically significant 
treatment difference of a magnitude less than assumed during sample size planning was observed. 
With AD-302 showing a larger effect size, this heterogeneity continues to require attention when 
assessing uncertainties in the estimation of beneficial effects.    

Upon request, the applicant presented subgroup efficacy analyses based on baseline ISGA score to 
better evaluate, if treatment effect is different between these groups. Following Crisaborole 2% 
treatment, ISGA success was lower in patients with mild AD at baseline (24.9%) compared to patients 
with moderate AD at baseline (36.7%), not reaching statistical significant difference compared to 
vehicle in mild AD patients. Achieving ISGA success is more difficult for subjects with mild baseline 
ISGA, as complete clear skin is needed to fulfill the 2-point difference in ISGA. The secondary EP (ISGA 
Clear or almost clear) was reached in 71.4% of baseline mild AD patients, compared to 36.7% of 
patients with moderate AD. Effect difference compared to placebo was statistically significant in both 
ISGA subgroups, supporting benefit of Crisaborole in mild and moderate AD patients. 

Sensitive skin: The applicant states that one of the advantages of crisaborole 2% is the safe 
application on sensitive skin (face, intertriginous areas, and genital area). Nevertheless, sensitive skin 
areas were not assessed separately by efficacy or safety measures. 44.63% of all body maps from 
study 301 and 302 could be retrieved and analysed in the d180 responses. The provided data support 
the assumption that during the pivotal studies, Staquis has been used on both, sensitive and non-
sensitive skin areas and that the benefit risk established for the product applies to sensitive skin areas 
as well as to non-sensitive areas/reflects results from both skin types. Still, uncertainties remain, as 
only 44% of body maps have been provided and a selection bias cannot be ruled out. The assumption 
that sensitive areas have indeed been treated as instructed can also not be verified. Separate 
assessment of safety and efficacy on sensitive skin areas is planned in study C3291037. 

The data generated in this planned active controlled study will provide more robust data on the 
baseline skin sites affected and treated with crisaborole in a clinical trial setting. % BSA as well as 
severity of disease measurements will also be recorded. The added value of this trial is that it is a 
vehicle and active comparator trial (vehicle, hydrocortisone butyrate, 0.1% and pimecrolimus, 1%). 
Therefore, the efficacy, safety and tolerability of crisaborole in comparison to current standard 
treatments will be investigated. Additionally, in Study C3291037, a validated assessment tool for AD is 
being used to assess the primary efficacy endpoint (EASI). A validated primary efficacy endpoint 
assessment tool was not chosen for the Phase 3 studies AN2728-AD-301 and AN2728-AD-302. The 
data from this Phase 3b/4 study will not be available until Q4 2020.    

Information on %BSA affected was limited so far. Additional ISGA-based subgroup analyses by 
different age groups and baseline % BSA affected were provided following CHMP request. As expected, 
sample size was rather low in the higher %BSA groups (35-<60% and >60% BSA) as well as age 
group ≥18 yrs. To address limitations due to low sample size, the applicant performed an additional 
analysis, pooling data from adults and adolescents ≥12 yrs.  The pooling was supported by literature. 
While the overall trend is seen in favour of crisaborole 2%, it was not consistent across all age and 

Med
ici

na
l p

ro
du

ct 
no

 lo
ng

er
 au

th
or

ise
d



 

   
Assessment report  
EMA/88816/2020 Page 114/163 

%BSA affected subgroups with particularly limited data available for those with higher %BSA affected 
(≥ 35%). In this group a slightly lower response to treatment seems to be given.   

Upon CHMP request, the applicant provided further subgroup analyses, defined by different age groups 
(2-6 yrs.; 7-<12 yrs. and ≥12 yrs.) and re-defined % BSA subgroups (0.1-<16%, 16-≤40 and >40% 
BSA) based on literature data (Severity strata for Eczema Area and Severity Index (EASI), modified 
EASI, Scoring Atopic Dermatitis (SCORAD), objective SCORAD, Atopic Dermatitis Severity Index and 
body surface area in adolescents and adults with atopic dermatitis; Chopra et al., British Journal of 
Dermatology (2017) 177, pp1316–1321). Results especially in the subgroups >40% BSA remained 
unchanged and are considered less robust bearing in mind the lower sample size in these subgroups. 
The applicant could not identify any biological plausibility for the differential treatment effects observed 
between the studies or within the subgroups analysed. Logistic regression analyses for determination 
of an appropriate maximal treated %BSA did not indicate a clear cut-off point for an upper %BSA limit. 
Considering all the above and especially with the limited sample size in the highest %BSA subgroup 
that does not allow a robust and conclusive determination of the benefit/risk balance of Staquis, the 
applicant proposes to limit the indication to patients with a maximum treatable BSA  up to 40% across 
all age groups, which is endorsed by the CHMP. 

Adults: Existing efficacy and safety data in adults are limited, representing only 14% of the safety 
database. To support the intended treatment label in the adult population with mild to moderate AD, 
the applicant presented further subgroup analyses: 

Primary and secondary ISGA results of patients aged 2-17 yrs were compared to adult patients. 
Crisaborole 2%. Results were in favour of crisaborole compared to vehicle in most analyses and 
endpoints in adults, although the effect difference compared to vehicle was less marked as observed in 
children/adolescents. Beneficial effects of crisaborole were reassured by results from an analysis 
pooling data of patients ≥12 years with adults, compared to patients with 2-11 years. There was a 
statistically significant treatment effect for both age groups for the Primary endpoint (ISGA Success) 
and Secondary endpoint (ISGA Clear or Almost Clear) 

Results of a Phase 2 Study AN2898-AD-202 conducted in 25 adults with mild to moderate AD support 
the overall beneficial efficacy database of adult patients with mild to moderate AD. 

Efficacy data of the Phase 3 studies (AN2728-AD-301 and AN2728-AD-302 pooled) were re-analysed 
using ADSI scores. In this analysis a statistically significant difference was observed for change from 
baseline in ADSI (p=0.0051) in favour of crisaborole ointment, 2% compared with vehicle for adult 
subjects. This treatment benefit was also observed across the paediatric population with comparable 
treatment differences. However, considering the post-hoc character of the analysis, this analysis must 
be regarded of limited value only.  

Extrapolation of adolescent data to the adult population is limited to patients up to 65 years and does 
not include the elderly population. The use of crisaborole in elderly population (≥ 65 years old) was 
limited during the clinical development (i.e. 4 subjects in the crisaborole group and 3 subjects in the 
vehicle group in the Phase 3 studies). Extrapolability of safety data to elderly patients ≥65 yrs. was not 
justified by the applicant and is not considered to be covered by existing data. Limitations have been 
stated in the SmPC as follows:  

“Clinical studies of Staquis did not include sufficient numbers of subjects aged 65 years and over to 
determine whether they respond differently from younger subjects (see section 5.1). However, dosage 
adjustment is not expected to be necessary in this patient population”. 
Remission, rebound and time to relapse after cessation of Crisaborole treatment were not 
investigated in the clinical studies. No routine ISGA scoring was performed at the follow up visit at day 
36 of the pivotal studies. Furthermore the time span of mean 6.7 days after treatment stop is rather 
short to address this topic. Only 4 of 1016 subjects (pooled data) showed AEs at the follow up visit 
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(d36) with relation to worsening of AD symptoms. All of them were in the crisaborole treatment arms. 

While on treatment in study 301 and 302, 1.8% of subjects deteriorated to ISGA 4 (severe) with 
crisaborole 2% compared to 3.2% of subjects with vehicle. The issue will be further investigated in the 
ongoing active controlled studies, the study protocol will be amended accordingly.  

Study AN2728-AD-303: 

Efficacy in the un-controlled long-term study 303 was not the main objective, but only indirectly 
assessed. A total of 517 subjects were included from study 301 and 302. It cannot be excluded that 
the study population was rather driven by responders of the pivotal Phase III studies 301 and 302. 
Decision on treatment for a period of 28 days was based on AD severity (mild or moderate based on 
ISGA).  Therefore patients in this study had different treatment schemes on long run, including up to 
12 treatment cycles (a 28 days) without treatment-free periods.  

As mentioned by the applicant, durability of clinical benefit was not directly analyzed in the crisaborole 
development program. 55% of subjects achieved a response of ISGA Clear or Almost Clear at Week 
48.  The success rate (ISGA clear or almost clear) improved continuously over time and had a similar 
curve progression across all age groups. The mean number of consecutive on-treatment cycles was 
3.61 and the mean number of consecutive off-treatment cycles was 2.53; they were similar across age 
groups. In this respect it was noted that about 20% of subjects were discontinued early by the 
Sponsor due to study closure.  

Several additional analyses of ISGA scores over time were presented within the responses as 
requested. These data support the use of Crisaborole 2% in the proposed target population of mild to 
moderate AD patients according to the newly proposed treatment recommendations.  

Crisaborole 2% is proposed as intermittent long-term treatment in mild to moderate AD patients. No 
controlled studies were conducted that were specifically designed to assess long-term efficacy data. In 
general, the sample size is considered too low to support a continuous long-term treatment of 
Crisaborole 2%. In the post-hoc analysis provided with the d180 responses, it was shown that also 
after several courses of treatment, patients could reach ISGA 0/1. Nevertheless, a careful 
interpretation of the outcome is required. High numbers for treatment success reported for the 
respective last treatment cycle per cohort need to be seen in the context that cohorts where actually 
defined based on the occurrence of the first Off-treatment cycle. It can further not be excluded that 
ISGA improvement to clear or almost clear was also caused by spontaneous remission due to the 
periodical course of AD symptoms in some patients. The limitations regarding the un-controlled study 
design and post-hoc efficacy evaluation are also a concern. Overall the CHMP considered that study 
results support the continuous use for up to 4 weeks, and if symptoms persist, treatment for up to 12 
weeks. This is in line with the study design of the long-term study, and in line with the treatment 
recommendations of the SmPC. 

115 subjects (22.2%) received rescue-medication (TCS and calcineurin inhibitors). Use of low- to mid-
potency TCS were allowed when prescribed to treat AD-involved areas and were recorded as a 
concomitant medication. The majority of patients used rescue medication having been in the study for 
150 days on average.  Most subjects (97/115) initiated rescue treatment either during or within one 
day of completing an On-treatment cycle.  Following the first rescue medication therapy, most subjects 
(90/115) went on to have an On-treatment cycle.  In the post-marketing overview, it was previously 
noted that a number of cases of lack of efficacy were reported. However, at this time, there is 
insufficient data to allow detailed causality assessment. Overall, no new safety concerns arise from the 
available data. However, it is recommended that this issue should continue to be monitored through 
routine pharmacovigilance. 

Removal of the excipient BHT from the formulation  
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 Removal of BHT was requested by CHMP during the procedure, following Major objections since the 
use of this agent was not justified.  BHT is a neutral, non-surface-active compound and is physically 
separated from crisaborole within the ointment formulation (BHT resides in the lipophilic (petrolatum) 
phase due to its high lipophilicity, while crisaborole resides in the propylene glycol phase. The removal 
of BHT is not expected to influence the ionisation state of crisaborole, the polarity of the propylene 
glycol phase nor alter the lipophilicity of crisaborole. Upon CHMP request the applicant was requested 
to perform additional studies to assess the impact on removal of the BHT from the formulation on the 
clinical efficacy and safety of crisaborole. The different steps of crisaborole release from the 
formulation and its permeation through the different skin layers were critically reviewed and it was 
plausibly argued that removal of BHT should not influence crisaborole permeation to a relevant extent. 

With respect to the IVPT studies that were conducted to support that removal of the excipient BHT 
does not influence the benefit risk profile of the new formulation, besides the main parameter Atotal 
(cumulative amount of crisaborole permeated recovered in the receptor solution) and Jmax (maximal 
absorption rate; peak flux), the amount of crisaborole has also been measured in the skin (Stotal) as 
well as recovered from the surface of the skin and donor chamber (Rtotal). The results for Stotal and Rtotal 
were more comparable for both formulations than observed for Atotal. As regards the discussion on 
possible differences for Atotal between both formulations, reference is made to the safety discussion of 
this report. 

Overall, as the local action of crisaborole is not considered to be influenced by the removal of BHT, the 
efficacy results from the phase 3 studies are considered also valid for the new no added BHT 
formulation. 

Assessment of paediatric data on clinical efficacy 

No particular concerns were raised specifically in regard of the paediatric population. A sufficient 
number of children ≥2 years are included in the clinical studies to evaluate the efficacy of crisaborole 
2%. Overall Benefit/Risk conclusion will also pertain to the paediatric population. 

Rates of success in ISGA at Day 29 (Pooled Phase 3 data):  

• 2-11 years (n=942): crisaborole, 33.4%; vehicle, 22.3% 

• 2-6 years (n=506): crisaborole, 30.5%; vehicle, 21.8% 

• 7-11 years (n= 436): crisaborole, 36.6%; vehicle, 22.9% 

• 12–17 years (n=371): crisaborole, 30.2%; vehicle, 19.5% 

• ≥18 years (n=209): crisaborole, 29.7%; vehicle, 24.8% 

• ≥12 years (n= 580): crisaborole, 30.1%; vehicle 21.3% 

 

2.6.2.  Conclusions on clinical efficacy 

The overall trend is seen in favour of crisaborole 2%. 

Weaknesses of the selected ISGA are reminded, rendering the absolute effect of Crisaborole 2% 
difficult to interpret.   

A slightly lower response to treatment seems to be observed in several subgroups (higher age, higher 
%BSA affected). It is acknowledged that interpretability is hampered due to low sample size in these 
subgroups and that the Phase III trials were not powered to detect clinically meaningful difference in 

Med
ici

na
l p

ro
du

ct 
no

 lo
ng

er
 au

th
or

ise
d



 

   
Assessment report  
EMA/88816/2020 Page 117/163 

efficacy based on % BSA affected.  Nevertheless, a consistent effect in favour of crisaborole was not 
observed across all age and %BSA affected subgroups with particularly limited data available for those 
with higher %BSA affected (≥ 35%). The Applicant proposed to restrict the target population to 
children from 2 years of age, adolescents and adults with a maximum BSA affected of 40%. Efficacy 
results showed beneficial effects over vehicle in this population in primary, secondary as well as 
additional endpoints and subgroup analyses, confirmed by two independent studies. The safety 
concerns are adequately reflected in the product information and do not outweigh the benefits of the 
treatment for the proposed target population. 

Collection and analysis of further body maps are not further pursued as the applicant is unable to gain 
access to the majority of body maps for the Phase III population studied. The body map data-set 
cannot be considered representative of the randomised and overall clinical trial population without any 
bias. However, the provided data support the assumption that during the pivotal studies, Staquis has 
been used on both, sensitive and non-sensitive skin areas and that the B/R established for the product 
applies to sensitive skin areas as well as to non-sensitive areas/reflects results from both skin types. A 
restriction to non-sensitive skin only seems not justified.  

The place in therapy of crisaborole in relation to TCSs and TCIs will be clarified in the future, however, 
these data are not considered mandatory for this approval. The outcome of Study C3291037 is awaited 
during the post authorisation setting and the Applicant provided a commitment to provide the results 
of study C3291037. 

In adults, results were in favour of crisaborole compared to vehicle in most analyses and endpoints, 
although the effect difference compared to vehicle was less marked than that observed in children. 
Beneficial effects of crisaborole were supported by results from an analysis pooling data of patients ≥12 
years with adults, compared to patients with 2-11 years: there was a statistically significant treatment 
effect for both age groups. The limitations due to scarcity of data in adults and elderly patients are 
reflected in the SmPC. 

Overall study results support the continuous use for up to 4 weeks, and if symptoms persist, treatment 
for up to 12 weeks. This is in line with the study design of the long-term study, and in line with the 
newly proposed treatment recommendations of the SmPC. 

Clinical safety 

PDE-4 inhibition is intended to reduce the production of several inflammatory cytokines implicated in 
the pathophysiology of AD. PDE-4 inhibition results in an increase in cAMP that leads to a decrease in 
inflammation (postulated MoA of crisaborole). Other PDE-4 inhibitors are licensed for COPD 
(roflumilast) and psoriasis and psoriatic arthritis (apremilast). No data in paediatric patients are 
available from these products. Observed AEs of the systemic PDE-4 inhibitors in adults are mostly GI 
disorders; diarrhoea, weight decrease, nausea, abdominal pain but also upper respiratory tract 
infections and (tension) headache as well as depression, suicidal ideation and behaviour (SIB), 
malignancy, and major adverse cardiac events (MACE). The potential of crisaborole to trigger systemic 
PDE-4 reactions is discussed in detail in later sections. The majority of the observed safety events 
within the Staquis development concern (local) skin reactions. 

To assess potential risks to paediatric patients, nonclinical studies assessed toxicity in juvenile rats and 
also minipigs (see preclinical AR). The juvenile mini-pig study (003-NCL-TX-054-01) was conducted by 
the dermal route to assess the potential for local and systemic toxicity. Results of these 2 studies 
support topical administration of crisaborole in 2 to 18-year-old patients. 
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Crisaborole has been licensed by FDA in 12/2016 under the trade name EUCRISA ointment, 2% for 
adults and children from 2 years of age. Respective post-marketing data have been provided in this 
application (see later section). 

Safety data collected by the Applicant during AN2728-AD-301 and AN2728-AD-302 are presented as 
an integrated safety analysis (ISS) to support this application. Both studies were randomized, vehicle-
controlled clinical trials with similar inclusion- and exclusion criteria. The ISS supplements the safety 
analyses for the separate studies, which is an acceptable approach. 

During the development, Scientific Advice was obtained by the Applicant, also concerning the relatively 
high amount of 9% propylene glycol in the ointment and respective safety and quality concerns were 
discussed. It was concluded that Staquis might be acceptable for children below 5 years depending on 
the results of an in vitro skin flux study and proposed additional safety monitoring (see section on 
propylene glycol related events). Other excipients are: white petrolatum (main excipient, 77%), mono- 
and di-glycerides, paraffin, butylated hydroxytoluene, and edetate calcium disodium.  

During the assessment of this application, the amount of BHT was considered high and not justified. 

Butylated hydroxytoluene is known to potentially cause local skin reactions (e.g. contact dermatitis), or 
irritation to the eyes and mucous membranes and is mentioned in the Excipients guideline 
(EMA/CHMP/302620/2017). An acceptable daily intake (ADI) range of BHT of 0-0.3 mg/kg body weight 
had been allocated to BHT (Joint FAO/WHO Expert Committee on Food Additives, 1996) and has more 
recently been revised to 0.25 mg/kg bw/day (EFSA Panel on Food Additives and nutrient sources 
added to food, EFSA Journal 2012;10(3):2588). It is unknown if/what systemic exposure of butylated 
hydroxytoluene could be achieved with crisaborole topical use at maximum doses.  

In terms of clinical phase II and III studies, the Applicant discussed contact dermatitis in the context of 
BHT safety, comparing event rates of vehicle versus crisaborole treatment. It is acknowledged that 
contact dermatitis has been observed very rarely (vehicle: 0.20%; treatment: 0.45%). Both 
formulations contained BHT 0.1%. The incidences seem higher in younger patients but the numbers 
are too small to draw any reliable conclusions. It is however reassuring that no contact dermatitis AEs 
were reported with baseline BSA >40%. The Applicant did not discuss the potential of BHT to 
exacerbate pre-existing eczema. However the reported AEs do not indicate such a risk. 

Other local skin reactions were recorded with crisaborole and are also listed as adverse events in 
section 4.8 of the SmPC, however, as BHT was contained in the Crisaborole containing formulation as 
well as in the vehicle, the observed differences between active and verum treatment arms cannot be 
related to BHT. Overall, any potentially causal relation between these events and BHT cannot be 
assessed with the given data since both formulations (verum and vehicle) contained BHT.  

Due to the Major objections raised during the assessment, the Applicant was requested to remove BHT 
from the formulation, therefore any related uncertainties related to the presence of BHT do not apply 
anymore. 

For Mono- and Di-glycerides (Glyceryl monostearate), no estimated daily dose or discussion of 
exposure and safety profiles have been provided. However, it is widely used also as food additive and 
no detrimental effects are expected. 

The composition of Staquis and its vehicle (used in clinical trials) is similar apart from the active 
compound, crisaborole in the verum. Vehicle can thus not only have an influence on efficacy outcomes 
(the vehicle acts as an emollient and is therefore believed to exert some kind of beneficial effect on 
affected skin) but also on safety outcomes and is not to be equated with placebo.  

A Paediatric Investigation Plan (PIP) was accepted by PDCO for Crisaborole in Atopic Dermatitis and 
development in children < 2 years of age was deferred.  
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A double-blind, randomized, vehicle controlled trial to evaluate safety and efficacy compared to vehicle 
in children from 1 month to < 24 months with mild-moderate AD was agreed and initiation was 
deferred until after safety of PG for children < 24 months of age has been demonstrated in a skin flux 
study and minipig study. Furthermore an assessor-blind, randomized, active- and vehicle controlled 
study to evaluate efficacy and safety compared to TCSs, TCIs and vehicle in children from 2 to < 18 
years (and adults) with mild to moderate disease was included in the key elements and was initiated in 
12/2017 (completion of this study was deferred by July 2020). Results are awaited as a commitment 
from the Applicant. Of note, these results will be based on the BHT-containing formulation. 

Patient exposure 

The clinical program for the development of crisaborole comprised 23 clinical studies, including 7 
studies in healthy volunteers, 7 studies in subjects with AD, and 9 studies in subjects with psoriasis. 
2157 subjects were exposed to crisaborole at concentrations of 0.3% to 5%. The overall safety 
population included 1679 subjects with AD (1340 subjects exposed to crisaborole), 556 healthy 
volunteers (482 exposed to crisaborole) and 357 subjects with psoriasis (335 exposed to crisaborole). 
Most subjects/patients were exposed to Crisaborole 2% for short term treatment (up to 4 weeks). One 
48-week open-label long-term safety Study (AN2728-AD-303) enrolled 517 subjects, including 454 
subjects 2-17 years of age, each of whom completed one of the Phase 3 registration studies (‘parent’-
studies AN2728-AD-301 or AN2728-AD-302). Of the 517 subjects, 160 had received vehicle in the 
AN2728-AD-301 and AN2728-AD-302 studies. All together in AN2728-AD-301 (N=503) and AN2728-
AD-302 (N=513) 1016 patients received Crisaborole. This is sufficient to evaluate safety for short term 
treatment (up to 28 days) in the concerned population. 

Table 52 Clinical Trial Exposure to Crisaborole by Age Group (Safety Population) 
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During the parent- and safety extension studies (4 weeks + 48 weeks, respectively), patients received 
in the mean approx. 2.2g of Crisaborole approx. 350 times (applications) during approx. 6 cycles of 
treatment (see table 10 in the clinical AR). The range in terms of amount of drug used is very high and 
some patients received up to approx. 10kg of Crisaborole ointment during the study period (52 
weeks).  

In study AN2728-AD-303 study drug was administered in up to 28-day treatment cycles, which were 
initiated when a subject’s ISGA score was 2 (Mild) or higher. According to the protocol, the 
Investigator must discontinue study drug for an individual subject if there was no improvement in the 
subject’s ISGA after three consecutive cycles of treatment with AN2728 Topical Ointment, 2%. Several 
patients received Crisaborole for > than 3 cycles in a row which could only have occurred (considering 
the stopping rules, version (i)) if disease status deteriorated regularly within the 3-months periods. 
E.g. a patient could probably have received 12 consecutive cycles of treatment with an ISGA pattern of 
2,3,2,3,2,3,2,3,2,3,2,3.  

Such treatment patterns could be interpreted as ‘worst case scenario’ in terms of duration of exposure 
to Crisaborole and these patients are of particular interest for the assessment of safety. Safety results 
of respective patients have compared between patients with 0-4 cycles, 5-8 cycles and ≥9 cycles. 

It was observed that patients with more treatment cycles (5-8 and >9 on-treatment cycle groups) 
reported more adverse events compared to subjects with 0-4 on-treatment cycles.  The proportion of 
subjects with dose reduced or temporary discontinuation due to adverse events was the highest in the 
>9 cycles group. Whether this would represent adverse effects of Crisaborole or a more severe disease 
state in these patients, this remain unknown. The respective role of Crisaborole is not possible to 
interpret in a situation where there is no control group. 

During the assessment, further analyses were provided. It was concluded that the incidence rate of 
TEAEs did not increase with more treatment cycles but was highest after the first cycle, decreased in 
cycle 2 and 3 and remained relatively stable from the 3rd cycle on. This could be due to patient 
selection (patients who tolerate treatment well are more likely to use it long term) or could reflect a 
certain ‘adaption to treatment’ from the ‘long-term’ users. 

The Applicant argues that subjects with greater numbers of On-Treatment cycles may be prone to 
more AEs for several reasons. First, in order to achieve more On-Treatment cycles, those subjects had 
to remain in the study. As there was a trend across the three groups for those with more On-
Treatment cycles to have a longer mean duration of participation (Table 4), this rationale is 
understood. It is also agreed that these patients likely had more severe disease, but this does not 
explain the occurrence of adverse events for example in the GI SOC. It is noted that the number of 
treatment related AEs is highest (relative) in the 0-4 cycles group. In case there was a connection of 
related safety events to number of cycles, this would be expected rather in patients that had more, 
e.g. >9 On-Treatment cycles. Respective differences in related AE rates and the overall number of 
related AEs are very small and this might render conclusion on differences not very meaningful, 
however. 

The minimum regulatory requirements for chronic use according to ICH E1 (300 patients for 6 months 
and 100 patients for 12 months) are not reached with the submitted studies, however, chronic use is 
not anticipated. 139 patients had 5 or more consecutive On-Treatment cycles with Crisaborole during 
the 1-year study period, 80 patients hat 6 or more consecutive On-Treatment. Overall, the safety 
profile seems benign for Staquis and a clear, treatment-duration (treatment-cycle) dependent increase 
of Crisaborole related AEs could not be observed. A maximum number of treatment cycles and 
maximum number of consecutive treatment cycles per year is not defined in the PI and it is 
acknowledged that such recommendations are difficult to make based on the available dataset. 
Available safety data however indicate that a number of 3 consecutive cycles (and probably more) are 
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well tolerated, but 3 cycles should be the maximum consecutive treatment duration from an efficacy 
point of view (see respective sections above).  

The Applicant also discussed the extent of exposure according to dose or % BSA affected for the phase 
III trials. Please refer to PK later in this section. 

Adverse events 

Dose 

Dose tertiles (< 1.04 g/dose, 1.04-2.20 g/dose, >2.20 g/dose) were compared according to the 
number and quality of AEs and the number of subjects with AEs for all phase III trials. Groups sizes of 
tertiles are comparable (around 170 patients per group). It is noted that the number of AEs as well as 
the number of patients with serious or severe AEs was highest in the highest g/dose group. Differences 
were rather small though. The number of subjects with adverse events was rather similar across 
groups, lowest in the lowest tertile, however. There seems to be a trend toward higher rates with 
higher doses for application site reactions (application site pain, application site pruritus), pyrexia and 
application site infection. These patients also have most likely higher %BSA affected (more severe 
disease). Maximum doses (g) per Application used were 21.71 g. It is not known for how long these 
high doses were used. Maximum tolerable doses per time entity (e.g. treatment cycle) were not 
proposed by the Applicant for Crisaborole.  

%BSA affected 

Table 53 Treatment-Emergent Adverse Events (Al Causalities) by Age Category (2-11, >=12 
Years) and Baseline %BSA (0-<11%, 11-<35%, 35-<60%, >=60% Through Day 29 visit – 
Studies AN2728-AD-301 and AN2728-AD-302 Pooled (Safety Population): Percent of 
Subjects with Adverse Events 
 

 

Table 54 Treatment Emergent Adverse Events (Al Casualties) by Baseline % BSA (0-<11%, 
11-<35%, 35-<60%, >=60%) During the Index and Long-term Safety Studies (Safety 
Population) 
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Pooled parent studies 

There was a numeric trend for subjects with higher %BSA to report adverse events at higher 
frequencies. The trend is more resilient in the 2-11 years olds subgroup. While this was observed in 
both, the crisaborole and vehicle groups, the effect is slightly more pronounced in the Crisaborole 
groups across all %BSA subgroups and age groups.  

The groups in which patients experienced the most AEs were the 2-11 year old Crisaborole patients 
group with high (35-<60 and ≥60) %BSA affected. The difference between Crisaborole and vehicle is 
highest in the ≥ 60%BSA affected group of 2-11 years olds (57.5 % of subjects with AEs for crisaborole 
vs 31.8% of subjects with AEs for vehicle). The sample sizes in these groups are rather small (N=37 
Crisaborole vs. N=20 Vehicle), but the signal is significant and is taken seriously. The quality/severity 
of these AEs or a possible relation to treatment in this group of interest were not outlined. 

The Applicant claims that among subjects ≥12 years of age, higher %BSA was not associated with an 
increased rate of AEs and indeed, the trend is not linear across the (arbitrarily selected) %BSA groups. 
However, when comparing only the least affected group (0-11%BSA) to the two higher affected groups 
(35-<60%BSA or ≥60%BSA), the AE rates are lower in the less affected patient group and higher in 
the higher %BSA groups (in both verum and vehicle).  

It is noted that the highest % of subjects with AEs recorded was in the ≥12 years ≥60%BSA affected 
vehicle group, but this group comprised only N=5 and this might thus not be a meaningful finding. 

It is acknowledged that group sizes are considerably smaller in the higher %BSA affected groups which 
can hamper robustness of results, however, investigation of trends is of interest. 

Parent and Longterm safety study combined (no vehicle comparison) 

No age categories were considered in the analysis. Although group sizes may be smaller in some 
categories, a dedicated comparison would have been useful to investigate for trends according to age 
group. The respective analysis per age groups (2-6, age 7-11, and ≥12 years) was requested during 
the application, to allow for comparison with efficacy results in similar age groups. 

When looking at the number of AEs and the %BSA affected, the percentage of subjects with dose 
reduced or temporary discontinuation due to AEs is the highest in the >60% BSA group. The Applicant 
noted that some adverse events appeared to occur with greater frequency among subjects with more 
severe disease (higher % BSA affected): diarrhea, vomiting, application site pain, application site 
infection, upper respiratory tract infection, asthma, oropharyngeal pain and dermatitis atopic. Although 
the Applicant attributes observed events to childhood illness, there are some differences in frequencies 
between the treatment- and the vehicle arms, e.g. for diarrhoea and vomiting, which are also known 
systemic PDE-4 inhibitor reactions. To better understand the potential role of Crisaborole in relation to 
these events further clarification was requested by CHMP. The Applicant argues that topical crisaborole 
is unlikely to achieve systemic exposures that would result in inhibition of PDE4 enzymes substantial 
enough to produce any systemic pharmacological effects. The incidence of AEs affecting the 
gastrointestinal disorders SOC was low and comparable between crisaborole and vehicle groups (2.8% 
and 2.4%, respectively). The specific AEs of vomiting and diarrhoea were reported infrequently and at 
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similar rates across treatment groups and the rates seem very low (around 1 %) and also not higher 
compared to background rates from other AD treatments, Among 2-4 year old subjects, vomiting and 
diarrhea were both reported by 2.1% of crisaborole-treated subjects and no vehicle-treated subjects, 
however.  

Subjects enrolled in the long-term safety study were categorized based on their %BSA at baseline. 
Changes in baseline %BSA affected during the study (it would be expected, that the %BSA affected 
would decrease over time with an effective treatment) seem not to have been considered in efficacy or 
safety analyses in the long-term study.  

Overall, the provided analysis indicated that there could be a greater risk in experiencing AEs in 
younger patients and in patients with more severe disease (higher %BSA affected) with Crisaborole. 
Limitations for interpretation are small groups sizes and the absence of a control group in the long-
term study.  

The benefit risk profile in very young patients 2-4 years has been discussed by the Applicant in view of 
the higher rates of AEs recorded in this population. TEAE rates were, although highest in the 2-4 year 
age groups, balanced in the verum and placebo arms in the parent studies (41% vs 35.9% for vehicle 
and Crisaborole, respectively), therefore the Applicant considers a relation to treatment unlikely, which 
is agreed upon. The Applicant attributes the imbalances in TEAEs between age groups to childhood 
illnesses, also in the long-term study AN2728-AD-303. While the rationale can be followed, the actual 
role of Crisaborole is hard to interpret in this study without a randomized control. Overall, the TEAE 
rates are low, also in the youngest, most affected group.  

Demographic and Baseline Characteristics of Study Population 

The target population for Staquis is adults and children 2 years of age and older with mild to moderate 
atopic dermatitis. 

All healthy volunteer’s studies were performed in adult patients which is acceptable from a safety 
point of view. The baseline characteristics of subjects included in the studies are considered 
acceptable. 

Demographic and baseline disease characteristics in phase I &II studies in AD are summarized in 
Table 29 and Table 30 below. Overall, the baseline characteristics of patients included in the studies 
are considered suitable. 

Systemic exposure in maximal use conditions has been investigated in children from 2 years on, the 
lower age cut-off of the anticipated label (AN2728-AD-102). Patients included in this study had a mean 
affected BSA of 48.7% (median 41.5%) which is rather large compared to other studies submitted. In 
the phase III studies, affected % BSA is considerably lower (mean, 18%; median 11%). On the other 
hand, some patients had 95% BSA affected in the phase III studies and thus 50% seem rather low to 
mimic ‘maximum exposure’ (see pharmacology section). Maximum % BSA affected was 92% in 
AN2728-AD-102. 

Phase III trials 

Baseline characteristics are balanced across groups and studies apart from a slight overage of women 
in all trials. The patient populations in AN2728-AD-301 and AN2728-AD-302 are very similar, apart 
from a slightly higher proportion of patients with Hispanic or Latino origin in AN2728-AD-301. This is 
not believed to have considerable influence on safety results. Populations are sufficiently comparable to 
allow pooling of studies for interpretation of Staquis safety. 
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Table 55 Summary of Demographic and Baseline Disease Characteristics, Phase 3 Studies in 
Subjects with Atopic Dermatitis (Safety Population) 
 

 

 

Age 

The majority of patients included in the phase III trial were paediatric patients. 

Out of 1016 patients receiving crisaborole in AN2728-AD-301 (N=503) and AN2728-AD-302 (N=513), 
only 14% (N=142) were ≥ 18 years. Further, only 40 adult patients completed the long-term safety 
extension study. It is acknowledged, that younger individuals with more sensitive skin are likely the 
more sensitive population to detect possible safety signals. However, taking into account the highly 
similar pathophysiology of AD and the fact that there is no indication to assume an inferior safety 
profile in adults compared to paediatric patients this might still be sufficient. The Applicant has not 
justified the small amount of adults included in the trials. However, it seems possible to extrapolate 
safety data from children >12 years of age to adults to support MA as the pathophysiology of AD is 
similar and also the mechanism of action of Crisaborole does not differ across age groups.  

Possible differences in elderly patients are of particular interest, however due to the very low number 
of patients ≥65 years in the AD phase III trials and also in the psoriasis trials no meaningful 
comparison of safety data is possible. The Applicant claims that, as systemic reactions with Staquis are 
unlikely in general, a difference between age groups in AEs is unlikely. This does however not take into 
account local reactions and respective potential differences. Tanei et al. 2009, 2015 and 2016 
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investigated atopic dermatitis in older adults. He claims that though atopic dermatitis is relatively 
uncommon in the elderly, elderly patients with AD are gradually increasing in industrialized countries 
associated with an aging society. He reported that most of his investigated elderly AD patients had an 
age of ≥60 years at onset of disease. This late onset AD seems to have different disease characteristics 
compared to earlier (childhood) onset of AD, which is also reflected in a difference immune-response 
(IgE- allergic/non IgE allergic). In later analyses he found two patterns of AE onset and clinical course 
in the elderly, i.e., a recurrent type with a history of outgrowing AE (outgrow-recurrence type) and a 
continuous type. Elderly patients with AE showed some specific clinical characteristics, such as a male 
predominance, existence of several patterns of onset and clinical course, associations with IgE allergic 
status and asthmatic complications, and a lower incidence of lichenified eczema at the elbow and knee 
folds. He claims that AD in the elderly should be considered a lifelong allergic disease.  

Katsarou et al 2011 writes that sensitivity to aeroallergens, especially dust mite, is demonstrated in 
the majority of adult AD patients, including elderly adults, by immunoglobulin E-mediated tests and/or 
atopy patch tests. In adults, as in children, Staphylococcus aureus colonization is very high, whereas 
adult skin is more heavily colonized with Malassezia yeasts. Concerning therapy, older patients are 
prone to certain adverse drug effects. It is concluded that differences exist between childhood and 
adult disease. 

Possible differences in reaction (tolerability) to Crisaborole between age cohorts based on differences 
outlined by the authors above seem however unlikely. The Applicant has sufficiently justified 
extrapolation of efficacy data from younger patients >12 years of age to adults. The Product 
Information reflects the absence of efficacy data in this age-group.  

The absence of data relating to the elderly population is stated in the SmPC. It is not agreed that 
safety data from >12 subgroup can be extrapolated to >65 years as this approach has not been 
justified by the applicant. In this context, posology guidance for the use of crisaborole in patients > 65 
years should not be included in the SmPC at this time. It is also noted that the postmarketing data in 
elderly patients indicates a possible trend towards increased skin irritation and dryness. 

Given the particular safety concerns in children under 5 years of age, particularly in relation to PG 
exposure, provision of safety data in a minimum of 100 children 2- 4 years of age treated according to 
anticipated treatment modalities (intermittent long-term treatment) would be recommended as 
outlined in the Scientific Advice. 108 (20.9%) subjects aged 2 to 4 years were enrolled into the long-
term safety study; this age cohort is therefore considered adequately represented.  

AD Severity 

In the parent trials only patients with mild-moderate disease (ISGA 2 or 3) were included. The majority 
of patients were moderately affected (approx. 60:40; moderate: mild) which was relatively constant 
across age groups. During the trials some patients’ disease aggravated and ISGA scores of 4 (‘severe’ 
disease) were recorded for 13 paediatric patients at baseline of AN2728-AD-303, right after finalisation 
of the parent study. Occurrence of grade 4 lesions can be interpreted as deterioration of disease. This 
does not necessarily reflect a negative treatment effect but could indicate lack of efficacy of crisaborole 
(see also efficacy sections). It is noted that these patients are outside of the scope for this product as 
they are not covered by the target indication.  

Gender 

More females than males are included in the phase III trials. The difference is larger in the long-term 
trial; approx. 60:40 compared to the (pooled) parent studies (55:45). Within the parent studies there 
are differences between age groups, but in adults the ratio is particularly unbalanced 70:30 (female: 
male) (table 31 in the clinical AR). This imbalance is not discussed by the Applicant. Kang et al 2003 
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describe an imbalance towards female patients in children for AD (1.3 to 1) which is not an explanation 
for observed data.   

Ethnicity: 

The crisaborole development program was conducted mainly in the United States, no European 
patients were included in the pivotal studies. 

Generally, extrapolation of clinical data collected in regions outside the EU is possible, provided that it 
is adequately justified on the basis of the relevant guidelines (e.g., ICH E5 Note for guidance on ethnic 
factors in the acceptability of foreign clinical data, CPMP/ICH/289/95; and Reflection paper on the 
extrapolation of results from clinical studies conducted outside the EU to the EU-population, 
EMEA/CHMP/EWP/692702). The nature and course of AD as well as treatment management/regimens 
across regions seem adequately comparable to qualify for such an approach. 

Ethnic differences, but also differences in baseline disease characteristics between the European and 
the US population have to be considered. Varying skin properties between ethnicities could 
theoretically have an impact on the anticipated bridging approach for crisaborole and certain signs of 
the disease such as erythema and lichenification might be more difficult to assess on dark skin. The 
Applicant has generated a sufficient amount of clinical data in white (approx. 60%) as well as black 
(approx. 28%) subjects, allowing for estimation on possible differences. Subgroup analyses of adverse 
events by ethnicity have been provided (see later sections). However, the overall number of events is 
low and the size of subgroups (apart from white) small which compromises comparison of groups. 

Asian patients were relatively under-represented and had an apparently lower success rate compared 
with other ethnicities. This is reflected in the SmPC.  

In view of the frequent association of eczema with other atopic conditions such as asthma, the use of 
Staquis in patients with co-morbid medical/atopic conditions such as asthma is of interest. Cases of 
exacerbation of asthma were noted in the clinical studies. On the basis of the available data, it is likely 
that the numerical imbalance observed in the clinical trials relates to the probable increase in 
background atopic conditions in the AD population. A class effect appears unlikely. Nevertheless, it is 
recommended that this topic should continue to be monitored. 

Overall, the patient population included in the phase III trials seems to adequately reflect the target 
population. 

Adverse events 

The applicant definitions of AEs, TEAEs and SAEs apply to current standards and seem acceptable. 
Causality definitions are explained in detail and are plausible. The information is well presented and 
structured in the dossier. Safety evaluation was explained in detail for individual studies. All AEs 
described are treatment-emergent unless otherwise indicated. 

Patients were assessed for Adverse Events in the phase III parent studies AN2728-AD-301 and AD-302 
between D-31 and 1, on day 1 (baseline), 8, 15, 22, 29 (end of treatment visit), 36 (end of study 
visit), at unscheduled visits and in case of early discontinuation. According to the CRF the question 
“Did the subject experience any adverse events?” was asked, no observational time frame (e.g. since 
the last visit) seems specified. No dedicated questions to survey potential known PDE-4 systemic 
adverse events or PG related events were asked in this vehicle-controlled trials, which questioned 
sensitivity of the studies to detect specific events, and impairs significance of the respective analysis. 
No daily diary or comparable measure was used in these trials (a daily diary was used for efficacy 
evaluations). 
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In the long-term safety extension study AN2728-AD-303 adverse events were evaluated at screening, 
D1, 8 and 29 within each 28 Day On-Treatment period, at every Off-Treatment In-Clinic visit, at the 
end of study and at early discontinuation. The same question: “Did the subject experience any adverse 
events?” is stipulated in the CRF. Keeping in mind that this was a study with the primary objective to 
evaluate crisaborole safety, more effort could have been made to investigate for events of interest, 
e.g. by using diaries or regular questionnaires. It is acknowledged however that dedicated queries for 
specific AEs (e.g. PDE-4 systemic events like GI reactions) could likely have been influenced by the 
interviewer which is an issue in a situation with no control group.   

The Applicant states that the safety assessment was completed by the subject or parent/guardian, as 
applicable. The possible influence on the outcome due to the person ‘who reported the events’ was not 
discussed by the applicant.  

Results 

Most frequent TEAEs in Healthy Volunteers are application site reactions and headache. No serious 
adverse events (SAEs ) related to study drug were recorded. TEAE rates seem rather high in some 
studies. In some cases TEAE rates are higher in verum group than in the control group. However, high 
TEAE rates are also often recorded in vehicle groups. It is noticed that the vehicle itself has irritating 
potential (see discussion on excipients above).  

Drug related events are occasionally reported and pertain to local reactions/skin reactions only. It is 
noted that these reactions seem to occur not only in AD patients but also in Healthy Volunteers with 
intact skin. These reactions are outlined in the product information. 

Some studies were conducted with higher concentrations (5% crisaborole in dermal local tolerability 
study AN2898- PSR-102), but no differences of the safety profile to the 2% formulation was seen in 
these trials. 

Phase I and II studies in AD patients 

Study AN2728-AD-102  

In Study AN2728-AD-102, an open-label MUSE study, paediatric subjects (aged 2-17 years) with mild 
to moderate AD received crisaborole 2% BID for 28 days, except on Day 1 and Day 8 when they 
received a single dose. Cohort 1 comprised subjects aged 12-17 years, inclusive, with ≥25% treatable 
BSA; Cohort 2 comprised subjects aged 6-11 years, inclusive, with ≥35% treatable BSA; and Cohort 3 
comprised subjects aged 2-5 years, inclusive, with ≥35% treatable BSA. 

Twenty-three (23) out of 34 subjects (67.6%) reported AEs. AEs were reported for 41.7% of subjects 
aged 12-17 years, compared with 90.0% of subjects aged 2-5 years. The most frequent AEs were 
application site pain (12 subjects, 35.3%), dermatitis atopic (7 subjects, 20.6%), upper respiratory 
tract infection (3 subjects, 8.8%), and application site paraesthesia (2 subjects, 5.9%). Most AEs were 
mild or moderate in severity. 

As also seen in the phase III trials, older subjects tended to report fewer AEs than younger patients in 
study AN2728-AD-102. This could reflect a more benign safety profile in older patients which would be 
plausible considering that skin is generally more sensitive in younger individuals. Moreover in this 
study younger patients were more severely affected (larger BSA affected) and thus also received 
higher doses of crisaborole. The Applicant however did not make a statement on a possible dose 
(/exposure) dependence of adverse reactions and this will be further looked into based on results from 
the phase III trials (see sections below). 
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Study AN2898-AD-202 

In Study AN2898-AD-202, a randomized, double-blind, vehicle-controlled, bilateral evaluation study in 
adults with mild to moderate AD, subjects were randomized in a 1:1 ratio to receive either crisaborole 
2%/vehicle or AN2898 1%/vehicle for 42 days. Each subject applied active product on one lesion and 
vehicle on a second lesion. AEs were reported by 11 of 25 subjects (44.0%) who received crisaborole. 
Most AEs were mild and considered unrelated or unlikely related to study drug. Four (4) subjects who 
received crisaborole reported AEs considered possibly or definitely related to study drug (application 
site pain, application site erythema/application site pruritus, application site irritation, and folliculitis).  

The rate of upper respiratory tract infections was unexpectedly high in this adult population in both 
treatment groups and higher in the high concentration group (2% ointment, N=6; 24.0%)) compared 
to the low concentration group (1% ointment; N=3; 14.3%). The Applicant considered these events 
not or unlikely related to study drug although upper respiratory tract infections are a known side effect 
of PDE-4 inhibitors and some kind of a dose dependent increase in events could be assumed according 
to observed AE numbers. No narratives have been provided to enable further investigation of 
respective events. It is acknowledged that the study was likely too small/event rates too low for a 
robust assessment, however, respiratory tract infections are looked into in more detail based on 
results from phase III trials (see sections below). 

Study AN2728-AD-203  

This was a 4-week, open-label safety, tolerability, and PK study, adolescents with mild to moderate AD 
applied crisaborole 2% BID. Ten (10) out of 23 subjects (43.5%) had AEs. The most frequent AEs were 
application site pain and nasopharyngitis, each of which was reported in 3 subjects (13.0%). The 
Applicant claims that no clear correlation was observed between plasma exposure levels and the 
incidence of AEs; however given the low number of subjects and events observed in this study robust 
conclusions cannot be drawn. 

Study AN2728-AD-204 

This was a multicenter, randomized, double-blind, bilateral comparison study of 2 concentrations of 
crisaborole in adolescents (12-17 years old) with AD involving ≤35% BSA. Subjects were randomly 
assigned at 1:1 ratio to QD or BID dosing. For each subject, 2 target lesions were treated; the lesions 
were randomly assigned to treatment with crisaborole 2% to one lesion and crisaborole 0.5% to the 
other lesion. It is noted that safety data derived from studies using crisaborole in lower concentration 
(0.5%) are only considered supportive for the evaluation of safety within this application; however, the 
vast majority of patients has been treated with a 2% crisaborole formulation. AEs were reported in 6 
out of 44 subjects (13.6%) who received crisaborole QD and 11 out of 42 subjects (26.2%) who 
received crisaborole BID. Nasopharyngitis was reported by 2 subjects (4.8%) in the BID group, and 
application site pain was reported in 2 subjects in the QD group; no other AE was reported in more 
than 1 subject in either treatment group. Most AEs were mild in severity, and none was considered 
severe. Most AEs were considered unrelated to study drug. 

Phase III studies 

Common AEs involved application site pain, upper respiratory tract infection, pyrexia, viral upper 
respiratory tract infection, vomiting, cough, headache, and oropharyngeal pain. Apart from the local 
reactions, these events were not considered related to study drug by the Applicant. It is acknowledged 
that many of the events looked like occasional complaints and symptoms of childhood disease. Events 
were balanced between treatment groups in the controlled trials and the Applicant’s rationale could be 
accepted. However, upper respiratory tract infections are known side effects of systemic PDE-4 
inhibitors and a relationship to study drug cannot be completely excluded based on the available data. 
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Additionally some GI complaints were reported more often in the crisaborole group in certain age 
groups (see later sections for further discussion). 

AN2728-AD-301 and AN2728-AD-302  

In the pooled Studies AN2728-AD-301 and AN2728-AD-302, AEs were reported by a comparable 
proportion of subjects in the crisaborole and vehicle groups (29.2% versus 25.9%, respectively) (Table 
45). Similar results were observed for subjects with SAEs (0.7% and 0.2% in the crisaborole and 
vehicle groups, respectively), subjects who discontinued due to AEs (1.3% and 1.4% in the crisaborole 
and vehicle groups, respectively), and subjects with severe AEs (1.8% and 1.2% in the crisaborole and 
vehicle groups, respectively). Although differences are small, it is noted that for most of the above-
mentioned analyses crisaborole showed higher AE rates compared to vehicle. 

Application site pain was the most frequently reported TEAE in the crisaborole group, reported by 4.4% 
of subjects in the crisaborole group (1.2% in the vehicle group, respectively), followed by upper 
respiratory tract infection which was reported by 3.0% of subjects in both the crisaborole and vehicle 
groups (Table 61). Application site pain was, according to the Applicant, the only treatment-related AE 
reported in ≥1% of crisaborole-treated subjects in Studies AN2728-AD-301 and AN2728-AD-302. 
Application site reactions including Application site pain is listed as “common” Adverse Event in table 
1 in section 4.8 of the SmPC which is supported.  

In study AN2728-AD-302 diarrhoea was recorded more often in the crisaborole group than in the 
vehicle group, the difference is small, however. Adverse events known from systemic PDE-4 inhibitors 
(e.g. gastrointestinal disorders) observed with Crisaborole treatment were seldom recorded in these 
trials and further discussion is provided later in this report. 

Table 56 Number of Subjects Reporting Treatment-Emergent Adverse Events Through Day 
29, Studies AN2728-AD-301 and AN2728-AD-302 (Safety Population) 
 

 

  

Med
ici

na
l p

ro
du

ct 
no

 lo
ng

er
 au

th
or

ise
d



 

   
Assessment report  
EMA/88816/2020 Page 130/163 

Table 57 Treatment-Emergent Adverse Events Reports in ≥1% of Subjects in a Treatment 
Group Through Day 29 by Decreasing Frequency in the Crisaborole Group, Studies AN2728-
AD-301 and AN-2728-AD-302 (Safety Population) 

Treat

 

Events reported by ≥1% of subjects are sparse. AEs seem mostly unspecific and variable in terms of 
quality.  

Safety results are very similar between the two trials in the crisaborole groups; 29.3% of patients 
reported AEs in AN2728-AD-301 and 29.4% in AN2728-AD-302. However, a noticeable difference was 
observed between the vehicle groups: While in AN2728-AD-301 19.8% of patients reported AEs in the 
vehicle group, in AN2728-AD-302 the rate was 32%. Both studies were conducted simultaneously 
between March 2014 and April 2015. Population characteristics were rather similar between the studies 
apart from a slightly higher proportion of patients with Hispanic or Latino origin in AN2728-AD-301. 
These results could be interpreted as ‘better tolerability’ of vehicle in this population (and not in the 
Crisaborole arm), however, there is no clinical rationale for this.  
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As a consequence of the high variability in vehicle response between the studies, the rate of AEs in the 
crisaborole group in AN2728-AD-301 is relatively high compared to vehicle, but the high rate of AEs in 
the vehicle group in AN2728-AD-302 counterbalances the ratio in the pooled analysis.  

Study AN2728-AD-303 

For this long-term, open-label safety study, summarization of AEs included all the AEs that were 
treatment-emergent in Studies AN2728-AD-301 and AN2728-AD-302 (for subjects who enrolled in AD-
303 study), along with the AEs that occurred in Study AN2728-AD-303. 

AEs were reported in 335 of 517 subjects (64.8%) (Table 62). The AEs most frequently reported were 
atopic dermatitis (11.2%), upper respiratory tract infection (10.3%), viral upper respiratory tract 
infection (8.3%), cough (6.8%), and pyrexia (5.6%) (Table 63).  

Most AEs were mild or moderate in severity (Table 62). Severe AEs were reported by 33 subjects 
(6.4%) (Table 62). The most frequent severe AEs were atopic dermatitis reported by 12 subjects 
(2.3%) and application site infection, application site pain, asthma, depression, and sinusitis reported 
by 2 subjects each (0.4%) (Table 52). Most AEs were considered not related to study drug (Table 50). 
Treatment-related events reported by ≥1% of subjects were dermatitis atopic, application site pain, 
and application site infection. 

Table 58 Number of Subjects Reporting Treatment Emergent Adverse Events, Long-Term 
Safety Study AN2728-AD-303 (Safety Population) 
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Table 59 Treatment-Emergent Adverse Events Reported by ≥2% of Subjects, Long-Term 
Safety Study AN2728-AD-303, by Decreasing Frequency (Safety Population) 

 

Upper respiratory tract reactions including cough, pharyngitis, pyrexia and other common symptoms 
occurred more often in younger children, a distinct analysis by age has been performed by the 
Applicant and is discussed in a later section of this report. The numbers are difficult to interpret 
without control group. A comparison to a historical cohort helped to assess importance of these events 
in the short- and the long run, and in conclusion no alarming trends were observed for crisaborole.  

Application site pain was also recorded as adverse reaction in this trial (2.3% of patients) but to a 
smaller extent compared to the parent studies (4.4% in pooled parents studies), which could indicate 
either that these events are transient in many patients or that the population in the long-term trial was 
one with better tolerability to treatment. Temporal patterns of occurrences of local side effects (e.g. to 
establish whether local reactions are more likely to occur at the beginning of treatment…) seemed not 
investigated.  

It is noted that a part of the cohort included in AN2728-AD-303 (160 of the 517 subjects) was 
‘treatment naïve’ at the beginning of the trial. When comparing AE tables of the parent- and the long-
term studies no relevant differences in terms of quality of AEs were recorded. 

 

Psoriasis studies 

Psoriasis studies were conducted in adults only; results therefore complement the ‘adult’ database on 
safety for crisaborole, which is small in terms of AD patients (see section on demographics and 
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baseline characteristics above). Crisaborole dosages used are comparable or higher (a 5% ointment 
was used in some psoriasis trial) as for the AD development. 

Psoriasis and AD are two different skin conditions with differences in symptoms and locations. 
However, both conditions affect the skin and its integrity, probably causing a higher risk for systemic 
absorption/effects than for subjects with intact skin. Exposure to crisaborole was comparable in AD and 
Psoriasis patients according to results from one PK study. Psoriasis study results are therefore 
considered supportive information for the assessment of safety for the current application.  

Very few TEAEs were reported in these studies. Most AEs were mild or moderate in severity and 
concerned local skin reactions. 

One (1) subject had an SAE of drug eruption (non-life-threatening, requiring hospitalization) 3 days 
following an intramuscular injection of penicillin for symptoms of pharyngitis in AN2728-PSR-202. The 
subject’s last application of crisaborole 5% was approximately 35 days prior to the event. 

In study AN2728-PSR-203 ten (10) subjects had AEs that were considered related to study treatment; 
pruritus reported for 6 subjects, contact dermatitis reported for 3 subjects, and transaminases 
increased reported for 1 subject. 

Eleven (11) subjects (23.9%) in the crisaborole group had events considered possibly, probably, or 
definitely related to treatment, compared with 1 subject (4.5%) in the vehicle group in study AN2728-
PSR-204. Most of these related AEs were associated with the skin. 

Additional considerations and analyses of AEs of interest 

Application site reactions 

Drug-related AEs in pooled Studies AN2728-AD-301 and AN2728-AD-302 included administration (i.e., 
application) site reactions which were reported in 5.6% of subjects in the crisaborole group and 3.6% 
of subjects in the vehicle group. Application site reactions that occurred in ≥0.5% of subjects in the 
crisaborole group included application site pain (reported in 4.4% of crisaborole subjects) and 
application site pruritus (reported in 0.5% of crisaborole subjects). An analysis to characterize 
application site reactions by sensitive or non-sensitive areas was not conducted as body location was 
not captured in the database. Of all the application site reactions, application site pain was the only 
treatment-related AE that showed a clinically relevant difference in rates between the treatment 
groups. Application site pain was reported in 4.4% of subjects in the crisaborole group and 1.2% of 
subjects in the vehicle group in pooled Studies AN2728-AD-301 and AN2728-AD-302. 

In the long-term safety Study AN2728-AD-303, administration (i.e., application) site reactions were 
reported in 4.6% of subjects. Application site reactions that occurred in ≥0.5% of subjects included 
application site pain (reported in 2.3% of subjects), application site dermatitis (reported in 0.8% of 
subjects), and application site pruritus and application site urticaria (each reported in 0.6% of 
subjects). Additionally, in the infections and infestations SOC, application site infection was reported in 
3.5% of subjects and application site folliculitis in 1.7% of subjects. 

Atopic Dermatitis 

In pooled Studies AN2728-AD-301 and AN2728-AD-302, dermatitis atopic was reported as an AE in 7 
subjects (0.7%) in the crisaborole group and 8 subjects (1.6%) in the vehicle group. In the long-term 
safety Study AN2728-AD-303, atopic dermatitis was reported as an AE for 58 subjects (11.2%), and 
eczema was reported as an AE for 13 subjects (2.5%). Atopic dermatitis and/or eczema are of 
particular interest and could indicate either a significant lack of efficacy or a deterioration of disease 
under crisaborole which would rather be the opposite of the desired effect. According to the Applicant 
almost all of these events involved worsening of an existing condition. However, it was the most 
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frequently reported AE in the long-term trial and cases were considered related to treatment and some 
cases were severe. AD was also reported post-marketing as AE of EUCRISA study.  

The Applicant discussed the potential factors involved in cases reporting atopic dermatitis or eczema 
e.g. lack of efficacy, treatment compliance, discontinuation of crisaborole, use of rescue treatment or 
other eczema therapies. Exacerbations of eczema or AD are not unexpected given the chronic relapsing 
nature of AD. 10.9% of crisaborole-treated subjects and 22% of vehicle-treated subjects reported 
adverse events of AD. Subjects treated with vehicle were more likely to report AD as an adverse event. 
The time to occurrence of such events was similar across the two treatment groups.   

It is acknowledged that the use of rescue medication was permitted in the long-term study. The 
majority of patients used rescue medication having been in the study for 150 days on average.  Most 
subjects (97/115) initiated rescue treatment either during or within one day of completing an On-
treatment cycle.  Following the first rescue medication therapy, most subjects (90/115) went on to 
have an On-treatment cycle. 

It is noted that several post-marketing cases relating to ‘drug ineffective’ have been reported to date 
for crisaborole, particularly in adults. It is unclear whether the cases of eczema or AD exacerbation are 
more likely to represent a true flare of the underlying condition or whether the patient failed to 
respond or responded inadequately to crisaborole treatment. Overall, no new safety concerns arose 
from the available data. However, it is recommended that this issue should continue to be monitored in 
the post marketing setting through routine pharmacovigilance. 

Infections and infestations 

In pooled Studies AN2728-AD-301 and AN2728-AD-302, AEs mapping to the infections and 
infestations SOC were reported in 11.9% of crisaborole subjects and 12.0% of vehicle subjects (Table 
67 in the clinical AR). The most frequently reported preferred terms in crisaborole subjects were upper 
respiratory tract infection (crisaborole, 3.0%; vehicle 3.0%) and viral upper respiratory tract infection 
(crisaborole, 2.1%; vehicle, 1.4%). Across the age groups, infections and infestations were reported in 
a greater proportion of subjects aged 2-4 years for both the crisaborole and vehicle groups 
(crisaborole, 17.1%; vehicle, 24.0%). 

In the long-term safety Study AN2728-AD-303, AEs mapping to the infections and infestations SOC 
were reported in 43.9% of subjects. The most frequently reported preferred terms were upper 
respiratory tract infection (10.3% of subjects), viral upper respiratory tract infection (8.3%), and 
sinusitis (4.6%). AEs in this SOC were reported more frequently in younger subjects: 2-4 year age 
group, 59.3%; 5-11 year age group, 47.5%, 12-17 year age group, 37.7%; ≥18 year age group, 
22.2%. 

In pooled Studies AN2728-AD-301 and AN2728-AD-302, application site infection was reported in 2 
subjects in the crisaborole group and 2 subjects in the vehicle group), and in Study AN2728-AD-303 
application site infection was reported in 18 subjects. 

The Applicant compared the rate of infections [local infections and (viral) upper respiratory tract 
infections] from the short-term trials and from the long-term trial with appropriate historical 
background data to enable comparison considering the absence of a control arm. Furthermore a 
possible relationship to PDE-4 inhibition was discussed. These data did not indicate or support an 
increased risk with crisaborole. 

Gastrointestinal disorders  

Gastrointestinal disorders are acknowledged side effects of systemic PDE-4 inhibitors. However, no 
relevant difference between verum and control group in terms of such symptoms were recorded in the 
crisaborole parent trials and the Applicant considers them not related to (systemic) crisaborole action. 
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It is acknowledged that respective symptoms are more frequent in young children compared to older 
ones and grown-ups, but comparison to respective background rates did not reveal alarming trends. 

Malignancies 

In pooled Studies AN2728-AD-301 and AN2728-AD-302, 2 subjects developed skin papilloma in the 
Crisaborole group (none in the vehicle group). Considering that the duration of these studies was only 
4 weeks the time to event is considered very short to conclude on a potential relationship to study 
drug. In the long-term safety Study AN2728-AD-303, an additional 2 skin papilloma and a lipoma were 
observed over a 12 months period. The events were considered ‘not related’ or ‘unlikely related’ by the 
Applicant which can be agreed.  

In pre-clinical data, e cases of benign tumors (granular cell tumors) were observed in rats at 
exposures approximately only 2-fold higher than used in the MUSE study in children and adolescents. 
The oral carcinogenicity study in rats revealed a significantly higher incidence of benign granular cell 
tumors in the distal reproductive tract of female rats at the highest dose of 300 mg/kg/day. In 
addition, malignant granular cell tumors occurred in two female mice of the 30 mg/kg/day and the 300 
mg/kg/day group, respectively. The occurrence of benign granular cell tumors was dose-related and, 
thus, clearly a consequence of crisaborole administration. The incidence in the high dose group clearly 
exceeded that of historical controls in the relevant laboratory. In the majority of cases granular cell 
lesions did not appear as solid tumor but were only evident upon microscopic examination. Benign 
granular cell tumors occurred at an AUC twice that observed in humans. In view of the relatively low 
safety margin, an implication for patients cannot be excluded. Crisaborole plasma concentrations 
measured in pharmacology studies and their clinical implications in patients with higher %BSA remain 
uncertain as these patients were not sufficiently represented in the clinical (PK and phase 3) studies.  
However, the indication will be only in patients with lower BSA up to 40%, no concern remains. It is 
noteworthy that Roflumilast, another PDE-4 inhibitor, is a known carcinogenic substance.  

The Applicant did not discuss the above events in view of possible immunosuppression or other 
systemic effects but considered any systemic action of crisaborole unlikely. From the narratives 
provided, no sufficient information is available such as the %BSA affected of the individual patient, the 
received dose, study duration, number of cycles treated etc…to allow further assessment and 
conclusion. All 5 events occurred in paediatric patients, 4 in adolescents 12-17 years (3 papilloma and 
one lipoma) and one in a 4 year old child (skin papilloma). All skin papillomas were classified as ‘warts’ 
and considered not or unlikely related to study drug. In one case the subject had a medical history of 
warts and the event was reported as ‘increased warts’. 

The Applicant compared the rate of papilloma and other neoplasms from the short- and the long-term 
trials with appropriate historical background rates and discussed possible underlying mechanisms. In 
conclusion, no alarming trends were observed with crisaborole. 

Psychiatric disorders 

Psychiatric disorders are of special interest as these are listed side effect of systemic PDE-4 inhibitors. 
TEAEs in the psychiatric disorders SOC were reported in 6 (0.6%) crisaborole subjects and 1 (0.2%) 
vehicle group in the pooled parent studies and 2.3% in the long-term extension trial. None of the 
events were considered drug related by the Applicant. Greater exposure did not correlate with reports 
of SAEs for depression or SIB. The rates are considered very low in general which is supported by 
background data provided by the Applicant. The very limited number of events observed hampers 
interpretation of a possible difference between treatment arms. Events occurred in the age group of 
12-18 years old, where AD patients’ mental condition can be particularly fragile. A direct influence of 
crisaborole on a patient’s mental status seems highly unlikely based on the provided data, however no 
definite conclusion can be drawn due to the limited sample size.  
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Propylene Glycol-Related Events 

Propylene Glycol, an additive in many commonly used medications and food, is a component of the 
crisaborole formulation. PG is generally recognized as a safe substance but when used in higher doses 
for prolonged periods (especially in infants) there are reported adverse effects associated with cardiac 
and neurological disorders.  

Adverse effects described in the literature in association with intoxications with prolonged treatment 
and/or at very high doses in patients are hyperosmolality, lactic acidosis; renal dysfunction (acute 
tubular necrosis), acute renal failure; cardiotoxicity (arrhythmia, hypotension); central nervous system 
(depression, coma, seizures); respiratory depression, dyspnoea; liver dysfunction; haemolytic reaction 
(intravascular haemolysis) and haemoglobinuria; or multisystem organ dysfunction. The recommended 
maximal dose considered to be safe in children >5 years of 500 mg/kg/day, whereas for children 
between 2 and 5 years, a limit of 50 mg/kg/day is proposed in the respective EMA guidance 
documents. Absorption has been documented in infants and children following exposure by oral, rectal 
and cutaneous (when the skin barrier is defective) routes [“Propylene glycol used as an excipient” 
(EMA/CHMP/334655/2013)]. 

The level of PG in the crisaborole formulation (9%) has been the subject of discussions with both the 
EMA Scientific Advice Working Party (SAWP) and the Paediatric Committee (PDCO) due to concerns 
that the safety limits for PG exposure published in the EMA report may be exceeded in paediatric 
patients < 5 years. Due to this potential, a subgroup analysis by age including 2-4 years and 5–11 
years was conducted for the Phase 3 studies in order to specifically assess potential PG exposure-
related cardiovascular and neurological toxicity in the youngest subjects treated with crisaborole 
ointment 2% and further studies were recommended to investigate potential systemic PG exposure 
with Staquis.  

The Applicant submitted a study in Göttingen Minipigs for the evaluation of dermal absorption of PG 
and an ex vivo skin permeation study:  

This minipig study (003-NCL-TX-054-01) is discussed in the non-clinical part of this report. In this 
study, absorption of deutered PG (D6-PG) was evaluated. Results indicate a very low absorption of D6-
PG from intact as well as abraded skin of around 3-4%. This percentage is significantly lower than 
results reported by e.g. Fasano et al. who found a 23% bioavailability. Reversible erythema was the 
only relevant finding in the minipig trial. The committee concluded that the minipig study supports safe 
use of the current formulation also in very young children. 

The ex vivo skin permeation study is based on the published methodology by Fasano et al., which is 
in line with what was discussed during the Scientific Advice procedure and considered appropriate. The 
objective was to assess the permeation of PG across dermatomed human skin from crisaborole 
ointment, 2% in comparison to neat PG, therefore use of intact skin is acceptable. It was shown that 
the extent of skin permeation was 13.8% for neat (pure) PG and 3.69% for PG from the crisaborole 
formulation (which is very comparable with results from the minipig study). This study demonstrated 
that the amount of PG absorbed from crisaborole ointment, 2% is lower than the amount absorbed 
from neat (pure) PG. Based on above study results the Applicant calculated the potential propylene 
glycol exposures in 5 and 2 year olds (Table 3 below).  

It has been noticed that often the values of the initial skin integrity test were below the threshold 
defined in Fasano et al. 2011 for intact skin. This could be an advantage for the assessment as non-
intact skin might be more related to the skin integrity of AD patients. Based on the raw data provided 
in the report, the highest absorption was found to be about 7.1%, representing 16.26 mg/kg/day. 
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Table 60 Potential Propylene Glycol Exposure 
 

 

These results are  below the limits proposed by EMA guidance documents and provided further 
reassurance towards the safety of using the 9% PG formulation.  

The Phase 3 parent studies did not include laboratory measurements to monitor for changes potentially 
linked to PG exposure, with the exception of serum creatinine levels. The serum creatinine levels were 
measured as part of the serum chemistry panel and showed a very small increase that is not 
considered clinically significant with crisaborole ointment, 2% or vehicle after 29 days. Serum sodium 
and potassium levels, components of the anion gap calculation, were also measured as part of the 
serum chemistry panel of tests. The results of serum sodium and potassium levels showed very small 
mean changes from baseline for crisaborole ointment, 2% and vehicle groups after 29 days of 
treatment that is also considered unlikely clinically significant.  

In pooled Studies AN2728-AD-301 and AN2728-AD-302, there was no evidence of PG-related AEs 
pertaining to cardiac or neurologic disorders in the 2-4 year age group, which included 334 subjects 
(22% of the study population) or in any other age group.  

In Study AN2728-AD-303, there was no evidence of PG-related AEs pertaining to cardiac or neurologic 
disorders in the 2-4 year age group, which included 108 subjects (20.9% of the study population).  

However, A respective warning on PG potentially causing skin irritation or other symptoms in younger 
children should be included in the product information as recommended in the EMA guidance. 

 

Cardiac safety 

ECG data was collected in two phase 3 studies (AN2728-AD-301 and AN2728-AD-302) and several 
phase 1 and 2 studies. Additionally a thorough QT study (AN2728-TQT-108a) was performed. 

In phase 1 and 2 studies no indications were detected for changes in ECG.  

The thorough QT study was a randomized, parallel cohort crossover study in 180 healthy adults. The 
results did not show any clinically important prolongation of QT/QTc, although it has to be noted that 
the investigated doses do not correspond to anticipated maximum therapeutic doses in patients. An 
additional linear mixed effects model was presented as additional analyis for the assessment for QTc 
prolongation. Overall, it is acknowledged that the QT study was negative in healthy volunteers. 
Monitoring through routine pharmacovigilance is also recommended. 
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In both phase 3 studies changes in ECG values were assessed at Day 8. The dataset included 615 
subjects whereof 416 received crisaborole. The data did not indicate any clinically relevant changes in 
measured cardiac parameters for short term treatment.  

Although Crisaborole was found to be a low-potency hERG channel blocker, no ECG effects were noted 
in dedicated preclinical trials. 

Irritation and local tolerability 

Five studies in healthy subjects, 6 studies in subjects with AD, and 3 studies in subjects with psoriasis 
prospectively collected information on local tolerability at the study drug application site(s). 

Different scales, measures and methods were applied to describe/grade ASRs (Application Site 
Reactions) across the conducted studies, results are therefore hardly comparable. None of the methods 
appeared to have been properly validated and Applied scores seem plausible but it is noted that terms 
used to describe the sensations are highly subjective. Also, it remains unknown whether all lesions 
were questioned separately or whether a generalised status was pictured. 

These evaluations of local tolerability are a distinct objective, evaluated independent from the 
collection of local Adverse Events. However, a certain overlap of results is assumed, not only with 
other safety measures but also when it comes to efficacy evaluations (pruritus, erythema…) and 
changes in ISGA. 

Local tolerability should best be evaluated in a temporal context to Crisaborole application. This is to 
ensure that immediate reaction to treatment is recorded rather than a change in underlying condition. 
However, it is unknown how exactly the investigation of local tolerability of Crisaborole was conducted 
in terms of timing of application and local tolerability grading. The additional value of the local 
tolerability investigation to the safety database is therefore considered of minor interest, and difficult 
to interpret.  

The study design of AN2728-RIPT-101 complies with current standards for studies evaluating irritation 
and sensitization of topical products. Results from the Repeat-insult Patch Test Study (AN2728-RIPT-
101) provided reassurance regarding the risk of Crisaborole 2% causing skin sensitization, which 
seemed low. However, as seen in clinical studies where local AEs were evaluated, there was potential 
for local reactions in some patients. This is adequately covered in the product information and further 
discussed in the benefit/risk section. 

Local tolerability was a safety objective of both parent phase III studies and was assessed 
independently of other AEs on time-points. The local tolerability scale outlined in table 13 below was 
used for this assessment. This scale is not further discussed and seems not a validated tool. The choice 
of objectives is not explained. However, the assessment scale seemed to have been prospectively 
determined and included symptoms of interest.  
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Table 61 Local Tolerability Asesment Scales 

 

It is unclear how ‘pruritus’ and ‘erythema’ were included in this  assessment since pruritus and 
erythema were also included in efficacy measurements as well (Pruritus was evaluated individually as 
efficacy sign with the same scale shown in table 13 with the help of an electronic diary; pruritus was 
recorded twice daily. Erythema was also evaluated for efficacy as part of ISGA and also individually). 
However, study results used to describe local tolerability of Crisaborole are of poor quality (no 
information on the specific areas assed and whether one or several lesions were assessed) and do not 
add significant value on the safety assessment. Therefore no additional concerns were raised.  

Baseline values of local tolerability grades decreased in both treatment arms and remain relatively 
stable from D8 in the parent trials. This seemed due to a beneficial effect of Crisaborole on the AD 
lesions rather than informing on local tolerability. Severe sensations were rather rare and improved 
with treatment and vehicle over time. The number of patients with no burning/stinging increased with 
treatment (crisaborole and vehicle likewise) compared to baseline.  Mild cases remain relatively stable 
during crisaborole treatment whereas a reduction is observed in the vehicle arm. 

Local tolerability was also analysed by age group. Burning/stinging at baseline was recorded most 
often in the youngest age group of 2-4 years old. Across all age groups, numbers of patients reporting 
no stinging or burning increased rather quickly and thus local tolerability scores are better at day 8 in 
both, the Crisaborole and the vehicle groups. They remained relatively stable from that time point until 
the end of the study which primarily indicates a beneficial effect of treatment on AD lesions. Severe 
burning/stinging sensations were rare but generally most common in the youngest age group (2-4 
years). Rates of severe burning/stinging were always higher in the Crisaborole group compared to 
vehicle in this age group and the largest difference is seen on day 36 (6.94% in the crisaborole group 
vs. 2.30% in the vehicle group). Since Day 36 was the end of study visit, subjects had not received 
treatment for approximately a week, this could indicate some kind of rebound effect in the crisaborole 
treated patients for severe cases. However, this is considered a weak signal since a similar trend is 
observed between day 8 and 15 which does not support the assumption of a rebound effect. 

The same assessment scale as for the short-term studies was used in the Long-Term Safety Study 
AN2728-AD-303 and similar concerns apply. 

The number of patients with no burning/stinging reactions slightly increased at week 12 after a small 
initial drop and remains relatively stable/increases slightly thereafter until the end of the study. 
Numbers in all other categories remain stable or slightly decrease over time which indicated a 
beneficial effect of Crisaborole treatment on AD lesions. Observed results did not indicate alarming 
effects of crisaborole 2% in terms of local tolerability in the short and in the long run, however, the 
local tolerability assessment has severe shortcomings as outlined above. 
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It is noted that symptoms of mild burning and stinging at the application site appeared to persist from 
baseline through to day 29. The findings from the tolerability study did not indicate any marked 
differences in burning/stinging, erythema or pruritus at any of the 13 application sites over the course 
of the study between subjects who received AN2728 Topical Ointment, 2% or vehicle. Local tolerability 
of crisaborole was further explored in the subsequent phase III clinical studies and the available data is 
adequately reflected in the proposed crisaborole product information.  

Local Tolerability in Sensitive Areas  

Study AN2728-PSR-107 was conducted to assess the local tolerability of crisaborole in sensitive areas. 
The study tested crisaborole 2% in healthy volunteers, a population unlikely sensitive to detect 
reactions specific to sensitive skin areas in AD. The study was vehicle controlled. The proportion of 
subject reporting AEs was rather high in both groups (crisaborole 71% and vehicle 63%). It is noted 
that vehicle alone has the potential to cause skin irritation due to irritating excipients used. 

The Applicant did not discuss whether safety results from this study could support crisaborole 2% use 
in sensitive skin areas in AD patients, especially in young children. 

To support use of Staquis 2% on sensitive skin areas, respective data from the phase III trials, where 
the ointment was used in patients (and presumably also on their sensitive skin areas, which were not 
excluded from use) would be valuable. However, analyses to characterize application site reactions by 
sensitive or non-sensitive areas was not conducted in the phase III trial as body location was not 
captured in the database. Only (anonymised) body maps from a number of patients documenting the 
initially affected skin areas. Sensitive skin areas were not excluded from treatment in these trials, but 
treatment thereof was not further documented. No robust clinical data on use in sensitive skin areas 
such as the groin or face have been generated and this is adequately reflected in the PI in section 4.4. 

As there are currently clinical studies in AD patients ongoing, monitoring of Crisaborole 2% safety in 
‘sensitive’ skin areas will be performed. 

Serious adverse events and deaths 

There were no deaths in crisaborole clinical studies. 

The incidence of SAEs was low in Phase 1, 2, and 3 studies. 

In Phase 1 and Phase 2 studies, 1 of 985 subjects (0.1%) who received crisaborole had an SAE: A 
subject with psoriasis who received crisaborole 5% and vehicle (bilateral application) in Study AN2728-
PSR-202 experienced an SAE of drug eruption 3 days after receiving an intramuscular injection of 
penicillin for symptoms of pharyngitis. Although the subject’s last application of study drug was 
approximately 35 days prior to the event, the Investigator considered the event possibly related to 
study drug. 

In the pooled parent studies AN2728-AD-301 and AN2728-AD-302, 7 subjects (0.7%) in the 
crisaborole group and 1 subject (0.2%) in the vehicle group reported SAEs through Day 29 and 1 
additional subject in the crisaborole group reported an SAE 4 days after the Day 29 visit. While the 
rate is higher in the crisaborole group, overall incidences seem too low to inform on a real difference, 
furthermore none of the events was considered as treatment related. 
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Table 62 Number of Subjects Reporting Treatment-Emergent Serious Adverse Events 
Through Day 29 by Decreasing Frequency in the Crisaborole Group, Studies AN2728-AD-301 
and AN2728-AD-302 (Safety Population) 

 

 

 

In the long-term open-label safety Study AN2728-AD-303, an additional 7 subjects had SAEs, the 
incidence is thus 1.4%. 

Table 63 Number of Subjects Reporting Treatment-Emergent Serious Adverse Events, Long-
Term Safety Study AN2728-AD-303 (Safety Population) 

 

According to the Applicant none of the SAEs in the crisaborole group was considered related to study 
drug and the respective justifications seem plausible. Based on their medical history and the provided 
narratives, this judgement can be followed. The provided narratives indicate no further safety 
concerns.  

No serious AEs in adults were recorded. While overall incidences of SAEs were very low, it is noted that 
incidences were higher in the Crisaborole group compared to vehicle and the uneven randomisation 
(2:1) needs to be considered in this regard. 
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Severe AEs 

The number of severe adverse events is low in general but higher in the Crisaborole groups compared 
to verum in the parent trials. Most events were reported by only 1 patient. Severe AEs reported by 
more than 1 patient were application site pain (8 patients, 0.8%), dermatitis atopic (3 patients, 0.3%) 
and pruritus (2 patients, 0.1%). Application site pain in general was found to be a probably related 
reaction to treatment and this is reflected in the product information. 

Laboratory findings 

Laboratory tests include pregnancy testing, haematology, chemistry and urinalysis. Clinical laboratory 
tests were performed by a central laboratory, which is welcome in terms of data integrity. Sample 
management (collection, storage, shipping, etc.) was done according to central laboratory instructions. 
Haematology, chemistry and urinalysis were performed in all studies at the screening visit and at the 
end of the study. In the longterm study AN2728-AD-303, samples were analysed every 12 weeks and 
at the end of the study.  

Abnormal laboratory results (low platelet count, hypokalaemia and elevated white blood cells in urine, 
clinically significant INR value) were obtained in three healthy subjects, however, none of these 
subjects received crisaborole. 

In all studies performed with patients with psoriasis, eight subjects had clinical laboratory 
abnormalities (7 receiving crisaborole). The observed values do not concern the same parameter 
(blood glucose, ALT, ASP, low haemoglobin, uric acid) and no pattern could be observed that would 
indicate a relation to crisaborole treatment. 

In AD patients similar percentages of abnormal laboratory findings were found in both treatment arms 
in the phase III studies AN2728-AD-301 and AN2728-AD-302: 12 subjects (1.2%) in the crisaborole 
group and 5 (1.0%) in the vehicle group. In the long-term study AN2728-AD-303 14 patients (2.7%) 
had clinically significant laboratory abnormalities. The observed abnormal findings included Alkaline 
phosphatase, ALT, AST elevations and low or high leucocyte/eosinophil counts, blood potassium 
increased and blood sodium increased, however no clear pattern can be distinguished and the cases 
were most often considered not related to study drug treatment. 

Crisaborole is unlikely to have an effect on laboratory parameters measured in the submitted trials. 
The applicant provided a cumulative overview of cases reporting increased hepatic 
transaminases/abnormal hepatic function as respective information is very sparse. Sporadic cases of 
mildly elevated hepatic function tests, including cases in young paediatric patients without obvious 
confounding factors, were reported in the clinical studies. A causative role for crisaborole can therefore 
not be ruled in or out. This is adequately reflected in the SmPC. It is recommended that this topic 
continue to be closely followed in ongoing clinical studies with crisaborole and through routine 
pharmacovigilance. 

 

Safety in special populations 

Adverse Events by Age 

Studies AN2728-AD-301 and AN2728-AD-302 

Subgroup analyses of AEs and local tolerability were conducted by age for Studies AN2728-AD-301 and 
AN2728-AD-302. The predefined analyses were conducted with the following age subsets: 2–11 years, 
12-17 years, and ≥18 years. Based on advice from the CHMP during a scientific advice discussion 
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meeting that was held on 11 January 2017, additional analyses were conducted for the following age 
groups: 2-4 years, 5– 11 years, 12–17 years, and ≥18 years. 

Table 64 Number of Subjects Reporting Treatment-Emergent Adverse Events through Day 
29 by Age Group - Studies AN2728-AD-301 and AN2728-AD-302 Pooled (Safety Population) 
 

 

AE rates in 2-4 years olds are 35.9% in the crisaborole and 41.0% in the vehicle group, in 5-11 year 
olds: 28.1% and 21.8%, in 12-17 years olds: 26.0% and 23.0% and in ≥18 year olds 27.0% and 
21.2%, respectively. AE rates are highest in the youngest age group of 2- 4 years olds in both, the 
crisaborole and the vehicle groups. It is acknowledged that in the youngest subset of 2-4 years olds AE 
rates are lower in the Crisaborole group compared to vehicle. 

Table 65 Treatment -Emergent Adverse Events Reported by ≥1% of Subjects in at Least One 
Subgroup Through Day 29 by Age Group, Studies AN2728-AD-301 and AN-2728-AD-302 
Pooled (Safety Population) 
 

 

 

Although the Applicant attributes observed events to childhood illness, there are some differences in 
frequencies between the treatment- and the vehicle arms, e.g. for diarrhoea and vomiting, which are 
also known systemic PDE-4 inhibitor reactions (see table 88). The rate of pyrexia, sinusitis, nasal 
congestion, and hand-foot-and-mouth disease were slightly higher in the crisaborole groups in some 
age groups. The overall number of these events is likely too low to conclude on a meaningful 
difference, which cannot be excluded, however on the basis of the above discussion. Application site 
pain is a safety signal considered in relation to treatment.  
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AN2728-AD-303 

As seen in the short-term studies, also in the long term safety extension the 2-4 years age group had 
a numerically higher frequency of AEs compared with the other 3 age groups; 73.1% for 2-4 years 
versus 65.0% for 5-11 years, 64.4% for 12-17 years, and 50.8% for ≥18 years (Table 70). Also the 
proportion of related events was highest in the 2-4 year old group. The Applicant again attributes 
these higher rates to childhood illness and a comparison to background rates did not reveal alarming 
trends. 

 

Table 70. Number of Subjects Reporting Treatment-Emergent Adverse Events by Age Group, Long-
Term Safety Study AN2728-AD-303 (Safety Population) 
 Crisaborole 2% BID 

Age Group (years) 
2-4 
(N = 108) 

5-11 
(N = 200) 

12-17 
(N = 146) 

≥18 
(N = 63) 

Number of AEs 237 345 247 87 
Subjects with AEs 79 (73.1%) 130 (65.0%) 94 (64.4%) 32 (50.8%) 
Subjects with SAEs 2 (1.9%) 4 (2.0%) 3 (2.1%) 0 
Subjects discontinued due to AEs 3 (2.8%)  2 (1.0%) 1 (0.7%) 3 (4.8%) 
Maximum severity 

Mild 25 (23.1%) 45 (22.5%) 34 (23.3%) 11 (17.5%) 
Moderate 47 (43.5%) 73 (36.5%) 50 (34.2%) 17 (27.0%) 
Severe 7 (6.5%) 12 (6.0%) 10 (6.8%) 4 (6.3%) 

Strongest relationship to study drug 

Not related 66 (61.1%)  111 (55.5%) 79 (54.1%) 26 (41.3%) 
Related 13 (12.0%)  19 (9.5%) 15 (10.3%) 6 (9.5%) 

 
 

Table 66 Treatment-Emergent Adverse Events Reported by ≥1% of Subjects in at Least One 
Subgroup, Long-Term Safety Study AN2728-AD303 (Safety Population) 
 

 

 

 

The Applicant did not provide distinct analyses of AEs in elderly patients. There was only a limited 
amount of elderly patients included in phase III studies. AD is a condition that affects adults as well as 
children from low infancy but seems to be more common in younger children. Local skin reactions 
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attributed to Crisaborole were more commonly observed in younger children with sensitive skin 
compared to adults in the phase III trials. Older skin can have different characteristics compared to 
younger skin; e.g. turnover rates of skin cells change in the elderly. There is only very limited data in 
the elderly cohort, however, an increased sensitivity towards Crisaborole events may be unlikely 
considering the AD pathophysiology and the mechanism of action of Crisaborole.  

Sex, ethnicity and race 

AEs occurring with a frequency of ≥1% in any subgroup were compared between sex, ethnicity and 
race for all three phase 3 studies). Overall the AE rates are very similar between all groups. More 
pyrexia, cough and respiratory tract infections were observed in men and white patients, but there 
were no differences between treatment arms.  

A relatively high number of patients experiencing applications site pain was recorded in the group 
‘other’ (including American Indian or Alaskan), but this group contained only 55 people and results are 
thus difficult to interpret.  

In AN2728-AD-303 a difference between male and female patients was observed for e.g. upper 
respiratory tract infections (male vs female: 16.1% vs 6.2%) or cough (9.5% vs. 4.9%). It is 
reminded that in this study the gender distribution was approx. 2:3 (m:f). This might be a random 
finding. 

It is noted that currently a Phase I safety and PK trial in Japanese subjects/patients is ongoing. Asian 
patients were relatively under-represented and had an apparently lower success rate compared with 
other ethnicities in the phase III trials. 

Immunological events 

Immunological tests have not been performed in the phase III trials. It seems unlikely for crisaborole 
2% topical ointment to provoke an immune response and there is no indication from phase III trials. 

Safety related to drug-drug interactions and other interactions 

One open-label, 3-period, fixed-sequence drug-drug interaction study AN2728-PK-101a has been 
conducted by the Applicant. This study is discussed in the pharmacology part of this report. 

The Applicant states that due to low systemic concentration and low interactive potential in terms of 
CYP isoform inhibition and/or induction, physicochemical interactions would be unlikely. Respective 
information is adequately covered in the SmPC. 

Overall, the potential for pharmacodynamics interactions (topical or systemic) has not been 
commented on. Systemic antihistamines, corticosteroids, antibiotics, emollients and other preparations 
have been used as concomitant medication in Crisaborole clinical studies. In Study AN2728-PSR-202 
one patient experienced an SAE of drug eruption 3 days after receiving an intramuscular injection of 
penicillin for symptoms of pharyngitis that was considered possibly related to study drug. 

As a precaution, Crisaborole should not be administered with other topical agents at the treated areas.  

Discontinuation due to AEs 

The rate of discontinuations in phase I and II studies was low, 16 of 985 patients discontinued from 
a study due to AEs. Sometimes the AEs were considered related to study treatment. Application site 
reactions and other skin reactions were the major reason for discontinuations. 
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In Phase III parent studies the overall rate of discontinuations due to AEs is low. Discontinuation 
rates were balanced across treatment groups (Crisaborole and vehicle) in the phase III parent trials. 
Discontinuation rates are slightly higher in the crisaborole groups in the age groups 2-4 and 5-11 than 
in the vehicle groups. Respective AEs were mostly different application site reactions and other skin 
reactions. Some of the AEs were considered related to treatment. Two AEs, a moderate case of 
Impetigo, possibly related to Crisaborole treatment and a possibly related severe case of Atopic 
Dermatitis did not recover within the observational period which was rather short.  

The overall rate of discontinuations due to AEs is low also in the long term trial (9 subjects; 3.7% of 
patients). Respective AEs involved local reactions and skin reactions only.  

In study AN2728-AD-303 the rate of discontinuations is rather high, of 517 subjects at baseline 396 
subjects completed 6 months safety follow up, and 271 subjects completed 12 months safety follow 
up. Only a minority of these patients discontinued due to AEs according to the Applicant. 237 subjects 
discontinued the study for reasons other than TEAEs. The main reasons were ‘Lost to follow-up’, 
‘Withdrawal by Parent/Guardian’ or ‘Per Sponsor Direction’). A minimum of 500 subjects were planned 
to be enrolled in this study and subjects were to be followed for approximately 337 days (48 weeks) 
from the time the subject completed the parent studies. The study was considered completed and 
closed when at least 100 subjects completed approximately 1 year of safety follow-up, which is, 
according to the applicant, the reason for the high rate of discontinuations. 

 

Post marketing experience 

Crisaborole received US FDA approval on 14 December 2016 and has been made available in the US 
under the trade name EUCRISA (crisaborole) ointment, 2%. 

Updated cumulative postmarketing data was provided for EUCRISA from 14th of December 2016 until 
31st of August 2018. In this time a total of 377’599 estimated patients reported 4366 cases which 
representing 6370 events including also off label use or product complaints. In total 2575 AEs were 
reported. No relative increase in the rate of reported AEs was observed during the period since 2016. 
The nature and frequency of the reported AEs is discussed below. No additional safety issues have 
been identified so far. The most common AEs were application site pain and burning sensation.  

Most of the reported AEs involved skin reactions and/or the application site. Reactions of the eye were 
also reported, however, not enough information was available to conclude on possible treatment 
relatedness. As a precaution a respective warning has been included in the PI, The type and 
occurrence of AE reports from post-marketing spontaneous sources across age groups and gender are 
consistent with what has been seen in Phase 3 studies; more AEs were reported in females however 
there was no difference in the ratio of reporting AEs between genders. Within the paediatric 
population, most cases were reported in the youngest age group <2 years but there were not many 
reported cases of AEs in the 2-17 year old group.1% of reported cases were serious. 

Off label use (other age groups or conditions) is an issue for Crisaborole in the US that is also 
considered in the agreed RMP. 

A review of reported application site reactions by body location was performed by the Applicant. This 
review had serious limitations. However most of the reported AEs where the application site was 
reported involved sensitive skin areas, which could indicate a higher potential of AEs in these areas. 
However no definite statement can be made based on the available data.  

No cases of AEs related to drug interactions have been reported so far (14th December 2016- 31st 
August 2018). The topic should be continued to be routinely monitored. 
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Issue with BHT 

The amount of BHT was considered high and not justified from a quality perspective. Additionally BHT 
is known to potentially cause local skin reactions (e.g. contact dermatitis), or irritation to the eyes and 
mucous membranes. Results from the ex vivo absorption study indicated an absorption of 0.33% with 
intact skin, but insufficient information was provided to conclude on systemic exposure levels of 
butylated hydroxytoluene that may be achieved with BHT-containing formulation at maximum doses. 

As a consequence to the quality major objection, BHT was removed from the formulation. Removal of 
BHT is not expected to alter the physicochemical characteristics of crisaborole, since BHT is a neutral, 
non-surface-active compound and is physically separated from crisaborole within the ointment 
formulation (BHT resides in the lipophilic (petrolatum) phase due to its high lipophilicity, while 
crisaborole resides in the propylene glycol phase). 

Upon CHMP request, several IVPT (skin permeation) studies including method development, test 
method validation, bioanalytical validation and the results for the pilot and pivotal study were 
submitted. All studies have been performed with intact human skin. In addition, an analysis was 
submitted testing the permeation of crisaborole with the no added BHT formulation on non-intact skin.  

Estimates of the adjusted mean differences (Test-Reference) and corresponding 90% confidence 
intervals were provided. The pilot and pivotal study showed inconclusive results with regard to the 
permeation behaviour of both formulations.  While the pivotal study indicated a mean increase in 
permeation of 9% with an upper 90% CI limit for Atotal after 12 hours of 128% with the new, no 
added BHT formulation, the pilot study results  indicated no such difference (point estimate and 
corresponding 90% CI contained within the pre-specified acceptance criteria of 80 to 125%).At the 
same time, it is of note that the pilot study showed lower intra-donor variability (likely due to the 
higher number of replicates (n=4) used per donor) compared to the pivotal study (lower number of 
replicates used; n=2 per donor). To address the uncertainty of a potentially increased crisaborole 
absorption as indicated by the (highly variable) pivotal study results, a ‘worst case scenario’ was 
considered: an increased permeation of crisaborole of 28% would then correspond to exposure levels 
that would be achieved in patients with approximately 55% BSA affected. Overall, 78 patients had 
been included in the phase 3 studies with a BSA of 35-60%. According to the provided safety analyses, 
these patients may be at risk of experiencing slightly more AEs, however, no unexpected safety signals 
occurred. Overall, their safety profile is still considered rather benign. 

Discussion on clinical safety 

For this Marketing authorisation application, safety data was presented based on numerous studies in 
(i) healthy volunteers (482 receiving Crisaborole) (ii) AD patients (1340 receiving Crisaborole) and (iii) 
Psoriasis patients (335 receiving Crisaborole). 2157 subjects were exposed to crisaborole at 
concentrations of 0.3% to 5%. Over the duration of parent- and extension studies (4 weeks + 48 
weeks, respectively), patients received in the mean approx. 2.2g of Crisaborole approx. 350 times 
(applications) during approx. 6 cycles of treatment. The range in terms of amount of drug used is very 
high and some patients received up to approx. 10kg of Crisaborole ointment during the study period.  

A pooled analysis of two randomized, double blind, vehicle-controlled studies (AN2728-AD-301 study 
(N=503) and AN2728-AD-302 (N=513)) showed good tolerability of Crisaborole over 29 days of 
treatment in a population well in line with the target population. The extent of exposure is adequate to 
evaluate safety for short term treatment (up to 29 days) in the concerned population.  

Approximately half of the patients from the parent studies (AN2728-AD-301 & AN2728-AD-302) were 
included also in the open label safety extension study AN2728-AD-303 (N= 517). The interpretability 
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of results from this long-term trial had limitations as no control group was included, therefore a 
comparison to background rates was further requested to the applicant for AEs of interest. 

Safety results were very comparable in the two parent trials between the crisaborole groups; 29.3% of 
patients reported AEs in AN2728-AD-301 and 29.4% in AN2728-AD-302. Between the vehicle groups 
however a noticeable difference could be observed:  While in AN2728-AD-301 19.8% of patients 
reported AEs in the vehicle group, in AN2728-AD-302 the rate was 32%. Root causes could not be 
identified. The studies are considered sufficiently similar in design and conduct to allow pooling of 
results, however, these observed differences introduce a level of uncertainty. 

Application site reactions represented the majority of TEAEs (5.6% of subjects in the crisaborole group 
and 3.6% of subjects in the vehicle, pooled analysis). Of these, application site pain was reported by 
4.4% of subjects receiving crisaborole and 1.2% of subjects receiving vehicle (pooled analysis). 
Application site reactions including Application site pain is therefore reflected as a common adverse 
drug reaction in the product information.  

In the long-term extension trial, treatment-related AEs occurring in ≥1% of subjects were atopic 
dermatitis (3.1%), application site pain (2.3%), and application site infection (1.2%).  

No clinically important crisaborole-related or PG-related systemic AEs were observed in phase III 
studies, however, the safety monitoring was likely insensitive and it is possible that negative effects 
were not detected. The amount of propylene glycol in the ointment is relatively high (9%). Staquis’ 
potential to cause systemic PDE-4 effects and the potential to cause PG related toxicity remains 
unknown for this application, but are not considered of concern since the patient population was 
restricted to patients less severely affected (patients with up to 40% treatable BSA).  

 

Possible differences in reaction (tolerability) to Crisaborole between age cohorts based on differences 
outlined by the authors above seem unlikely. The Applicant has sufficiently justified extrapolation of 
efficacy data from younger patients >12years of age to adults. The Product Information reflects the 
absence of efficacy data in this age-group.  

The absence of data relating to the elderly population is stated in the SmPC. It is not agreed that 
safety data from >12 subgroup can be extrapolated to >65 years as this approach has not been 
justified by the applicant. In this context, posology guidance for the use of crisaborole in patients > 65 
years is not included in the SmPC at this time. It is also noted that the postmarketing data in elderly 
patients indicate a possible trend towards increased skin irritation and dryness. 

It is important to note that safety results overall indicate a higher rate of AEs with higher doses of 
Crisaborole and higher % BSA affected. However, the risk is considered low and acceptable for patients 
with %BSA affected <40% which is the proposed target population.  

AE rates are highest in the youngest age group of 2-4 years old. Although the Applicant attributed 
observed events in the subset of 2-4 years olds to childhood illness, there are some differences in 
frequencies between the treatment- and the vehicle arms, e.g. for diarrhoea and vomiting, which are 
also known systemic PDE-4 inhibitor reactions and which cannot be further explained. No data in 
paediatric patients are available from other PDE-4 inhibitors. However, a comparison to historical 
background rates did not reveal alarming trends for crisaborole users. This will continue to be 
monitored under routine pharmacovigilance monitoring. 

Given the particular safety concerns in children under 5 years of age, particularly in relation to PG 
exposure, provision of safety data in a minimum of 100 children 2- 4 years of age treated according to 
anticipated treatment modalities (intermittent long-term treatment) would be recommended as 
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outlined in the Scientific Advice. 108 (20.9%) subjects aged 2 to 4 years were enrolled into the long-
term safety study; this age cohort is therefore considered adequately represented. 

There are also limitations of the safety database. In pooled Studies AN2728-AD-301 and AN2728-AD-
302, 2 subjects developed skin papilloma in the crisaborole group (none in the vehicle group). Another 
two skin papilloma and one lipoma occurred in the long term extension trial. There are some 
indications for malignant potential/benign tumors from preclinical studies and from other PDE-4 
inhibitors. However no specific concern can be raised when comparing the observed frequencies with 
background rates of skin tumors.  

No distinct analysis of local reactions in sensitive e areas is available compared to non-sensitive areas 
as body location was not captured in the database. The applicant speculates that sensitive skin areas 
were treated as some subjects had a % treatable BSA of 95% recorded. However, data on treated % 
BSA in the dossier are also extremely limited. Therefore, no robust clinical data on use in sensitive skin 
areas such as the groin or face have been generated. Sensitive skin areas often show different 
behaviour with respect to treatment and therefore require special observation. Limited data from the 
crisaborole development indicate that some AEs (pertaining to local discomfort) could be more 
common on sensitive skin. AD commonly occurs in sensitive skin areas (face, intertriginous areas, 
genitals, flexor areas). Post marketing data from the US EUCRISA indicate that most reported events 
involve sensitive skin areas. A study in HV was conducted to evaluate tolerability of crisaborole in 
sensitive skin areas, however, this investigation is considered of limited value as the population studied 
was likely insensitive to address the scientific question. A respective statement is included in section 
4.4 of the SmPC. 

Application site reactions, which include application site pain, were determined to have a likely causal 
relationship to crisaborole and were reported in 5.6% of subjects in the crisaborole group and 3.6% of 
subjects in the vehicle group in the pivotal studies. The specific location of application site reactions 
was not collected in these studies; therefore, the occurrence of these adverse events on sensitive skin 
versus non-sensitive skin cannot be assessed. As sensitive skin areas were however not excluded from 
treatment, AEs related to these skin regions would have been included in the records. Thus, the safety 
outcome would also apply to these regions, which is considered overall favourable. The AE related 
withdrawal rate was very low 1.4% vs. 0.8% in study 301 and 1.0% vs. 1.6% in study 302 
(crisaborole vs. vehicle, respectively).  

Subjects enrolled in the long-term safety study were categorized based on their %BSA at baseline. 
Changes in baseline %BSA affected during the study (it would be expected, that the %BSA affected 
would decrease over time with an effective treatment) seem not to have been considered in efficacy or 
safety analyses in the long-term study.  

The amount of the excipient butylated hydroxytoluene (BHT) was considered high and was not justified 
from a quality perspective. In addition, BHT is known to potentially cause local skin reactions (e.g. 
contact dermatitis), or irritation to the eyes and mucous membranes. Results from the ex vivo 
absorption study indicated an absorption of 0.33% with intact skin, but insufficient information was 
provided to conclude on systemic exposure levels of BHT that may be achieved with BHT-containing 
formulation at maximum doses. 

As a consequence to the quality major objection, BHT was removed from the formulation. 

In order to justify that removal of BHT is not affecting the benefit risk profile of the product that was 
established in the phase 3 studies using the BHT-containing formulation, the Applicant submitted 
several IVPT (skin permeation) studies including method development, test method validation, 
bioanalytical validation and the results for the pilot and pivotal study. All studies have been performed 
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with intact human skin. In addition, an analysis was submitted testing the permeation of crisaborole 
with the no added BHT formulation on non-intact skin.  

Estimates of the adjusted mean differences (Test-Reference) and corresponding 90% confidence 
intervals were provided. The pilot and pivotal study showed inconclusive results with regard to the 
permeation behaviour of both formulations.  The pivotal study indicated a mean increase in 
permeation of 9% with an upper 90% CI limit for Atotal (total amount recovered from the receptor 
fluid ) after 12 hours of 128% with the new,  no added BHT formulation, while the pilot study results  
indicated no such difference (point estimate and corresponding 90% CI were contained within the pre-
specified 80-125% acceptance criteria). At the same time, the pilot study showed lower intra-donor 
variability (likely due to the higher number of replicates (n=4) used per donor) compared to the pivotal 
study (lower number of replicates used; n=2 per donor).  

At the oral explanation, the applicant provided an in-depth discussion on physicochemical aspects of 
the excipient BHT and its removal from the formulation, further supporting the fact that BHT would not 
have an impact on the resorption of crisaborole. In this respect, the applicant argued that BHT would 
not influence crisaborole bioavailability by altering the physicochemical characteristics of crisaborole, 
since BHT is a neutral, non-surface-active compound and is physically separated from crisaborole 
within the ointment formulation (BHT resides in the lipophilic (petrolatum) phase due to its high 
lipophilicity, while crisaborole resides in the propylene glycol phase). Removal of BHT would therefore 
not influence the ionisation state of crisaborole, the polarity of the propylene glycol phase nor alter the 
lipophilicity of crisaborole. The different steps of crisaborole release from the formulation and its 
permeation through the different skin layers were critically reviewed and it was plausibly argued that 
removal of BHT should not influence crisaborole resorption to a relevant extent. 

Considering that the pivotal study results are conflicting with the theoretical considerations and the 
results from the pilot study, where both formulations showed a similar permeation behavior, a 
potential ‘worst case scenario’ of a higher systemic exposure of crisaborole with the new formulation 
was also discussed at the oral explanation. The Applicant explained that a 28% increased permeation 
of crisaborole would translate to exposure levels achieved in patients with approximately 55% BSA 
treated. In the phase 3 studies -301 and -302, overall 78 patients had been included with a BSA 
affected of 35 to 60%. When taking into account the rather benign safety profile in these patients as 
well as the fact that the indication will be restricted to patients with %BSA affected of not more than 
40%, it can be concluded that the formulation change is not expected to change the safety profile as 
established with the BHT-containing formulation. 

Conclusions on clinical safety 

Data from clinical studies indicate an overall benign safety profile for Staquis, especially in patients > 2 
years of age and in patients with a BSA affected below 40%. Events observed with crisaborole pertain 
mostly to local skin reactions (especially local pain) and are most likely to occur in vulnerable patients 
with high exposure.  

Uncertainties pertaining to the safety monitoring as well as crisaborole’s potential to cause systemic PG 
or PDE-4 effects need to be considered, although systemic actions seem not likely. These uncertainties 
are adequately addressed by restricting the indication to patients with up to 40% BSA affected. 
Removal of BHT is not considered to change the safety conclusion of the product. 
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2.7.  Risk management plan 

Safety Specifications 

Summary of safety concerns  

Safety Concern Risk Minimisation Measures  Pharmacovigilance Activities 
Use in hepatic impaired 
patients 

Routine risk minimization 
measures:  
SmPC Section 4.2  
 
Additional risk minimisation 
measures: None 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None  
 
Additional pharmacovigilance 
activities: None  

 

The CHMP and PRAC considered that the risk management plan version 1.0 is acceptable.  

2.8.  Pharmacovigilance 

Pharmacovigilance system 

The CHMP considered that the pharmacovigilance system summary submitted by the applicant fulfils 
the requirements of Article 8(3) of Directive 2001/83/EC. 

Periodic Safety Update Reports submission requirements 

The requirements for submission of periodic safety update reports for this medicinal product are set 
out in the Annex II, Section C of the CHMP Opinion. The applicant requested alignment of the PSUR 
cycle with the international birth date (IBD). The IBD is 14 December 2016. The new EURD list entry 
will therefore use the IBD to determine the forthcoming Data Lock Points. 

The requirements for submission of periodic safety update reports for this medicinal product are set 
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 
2001/83/EC and any subsequent updates published on the European medicines web-portal. 

2.9.  New Active Substance 

The applicant compared the structure of crisaborole with active substances contained in authorised 
medicinal products in the European Union and declared that it is not a salt, ester, ether, isomer, 
mixture of isomers, complex or derivative of any of them.  

The CHMP, based on the available data, considers crisaborole to be a new active substance as it is not 
a constituent of a medicinal product previously authorised within the European Union. 

2.10.  Product information 

2.10.1.  User consultation 

The results of the user consultation with target patient groups on the package leaflet submitted by the 
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on 
the readability of the label and package leaflet of medicinal products for human use. 

2.10.2.  Additional monitoring 

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Staquis (crisaborole) is included in the 
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additional monitoring list as It contains a new active substance which, on 1 January 2011, was not 
contained in any medicinal product authorised in the EU. 

Therefore, the summary of product characteristics and the package leaflet includes a statement that 
this medicinal product is subject to additional monitoring and that this will allow quick identification of 
new safety information. The statement is preceded by an inverted equilateral black triangle. 

3.  Benefit-Risk Balance  

3.1.  Therapeutic Context 

Atopic Dermatitis (AD) is a chronic inflammatory skin condition that commonly affects children from 
low infancy as well as adults. The majority of patients with Atopic Dermatitis present with mild to 
moderate disease. The goals of treatment for AD include improving the skin’s barrier function, 
suppressing inflammation, and relieving pruritus, one of the key diagnostic criteria for AD and 
associated with reduced quality of life and disease aggravation. Because of the chronic and recurrent 
nature of AD, patients often require long-term treatment to relieve symptoms and prevent flares. 

3.2.  Available therapies and unmet medical need 

Besides application of moisturizers and emollients, the mainstays of therapy are topically applied 
pharmaceuticals, i.e., topical corticosteroids (TCSs) and topical calcineurin inhibitors (TCIs). TCIs are 
often used for long-term treatment of children with AD and for treatment of sensitive skin areas such 
as the face (eye lids, neck...) or intertriginous areas. Although topically applied pharmaceuticals may 
have a lower risk for adverse events than systemic therapies, they can be associated with undesirable 
side effects (e.g., skin atrophy, telangiectasia, striae for TCSs; potential risk for malignancy and 
limited use on infected lesions for TCIs). Additional treatment options are desirable especially in young 
age cohorts for whom TCSs, TCIs and also systemic therapy should be avoided. 

3.3.  Main clinical studies 

AN2728-AD-301 and AN2728-AD-302 are the two pivotal main Phase 3 registration studies. They are 
identical in design and were concurrently conducted over 80 study centers in the US. 

These multicenter, randomized, double-blind, parallel-group, vehicle-controlled clinical trials compared 
the efficacy and safety of crisaborole ointment, 2% versus vehicle applied twice daily for 28 days. The 
studies enrolled 1527 male and female children and adults aged ≥2 years with AD involving ≥5% of 
treatable %BSA (excluding the scalp, which was not studied for cosmetic acceptability reasons) and 
had an ISGA score of Mild (2) or Moderate (3) at baseline. AD was diagnosed by the worldwide 
established Hanifin and Rajka criteria.  

The primary efficacy endpoint for the Phase 3 studies was the proportion of subjects achieving success 
in ISGA (ISGA Score of Clear (0) or Almost Clear (1) with at least a 2-grade improvement from 
Baseline) at Day 29 in the crisaborole-treated group compared with the vehicle-treated group. 

The efficacy endpoints used across Phase 2, Phase 3 and Phase 3b/4 are all different, making 
comparisons across trial phases difficult. 

The ISGA used as primary endpoint is neither a validated nor the most commonly used assessment 
tool for AD and has some weaknesses which should be kept in mind when interpreting the effect of 
Crisaborole 2%.  
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Overall ISGA score was postulated to be defined by the average severity of all treatable lesions. 
According to this global score, it is considered rather difficult to get an average ISGA score of 0 (clear), 
as the complete skin has to be clear. This is especially relevant in subjects with mild AD at baseline. 
This is further complicated since all new AD areas were treated throughout the study and were also 
included in the overall ISGA irrespective of treatment duration. ISGA does not account for lesion extent 
and does not differentiate between sensitive and non-sensitive skin sites.  

Furthermore, the vehicle used as comparator in pivotal trials is an emollient and believed to exert 
some kind of therapeutic effect itself. The effect size of the vehicle compared to other common 
emollients is not known.  

Patients enrolled included the age range from 2 to 79 years of age. About 60% of subjects in both 
treatment groups were 2 to 11 years of age, the mean age was 12 years. The population studied in the 
pivotal phase 3 trials reflects the target population. 

AN2728-AD-303 was an open-label, 12 months safety study in 517 patients (2 years and older) with 
mild to moderate AD who completed Study AN2728-AD-301 or Study AN2728-AD-302. This study had 
an on/off 28-day cycle design (dictated by observed ISGA score). The mean number of on-treatment 
cycles was 6.2. 

There is also an ongoing Phase 3b/4 multicentre, randomised, assessor-blinded, vehicle and active-
controlled clinical trial of crisaborole (Study C3291037, NCT03539601) in the US and in EU. This 4-
week study will evaluate the safety and efficacy of crisaborole 2% ointment against vehicle, topical 
hydrocortisone butyrate cream (0.1%) and topical pimecrolimus cream (1%). It is anticipated that 
approximately 600 subjects will be enrolled in this study 

3.4.  Favourable effects 

The postulated mechanism of action of crisaborole is suppression of inflammation and reduction of the 
production of several pro-inflammatory cytokines implicated in the pathophysiology of AD (e.g., TNF-α, 
IL-2, IL-4, IL-5, and IFNγ).  

Crisaborole 2% has demonstrated beneficial effects over vehicle in nearly all endpoints at all visits in 
the above mentioned two independent phase 3 studies up to day 29, as well as in the pooled analyses.  

In both studies, subjects treated with crisaborole had a significantly higher rate of success in ISGA  

AN2728-AD-301: 32.8% crisaborole (95% CI: 28.6, 37.0) vs 25.4% vehicle (95% CI: 19.9, 30.9); the 
effect difference was 7.4% (p=0.038).  

AN2728-AD-302: 31.4% crisaborole (95% CI: 27.3, 35.5)) vs. 18.0% vehicle (95% CI: 13.2, 22.9); 
the effect difference was 13.9% (p<0.001).  

The primary endpoint results for the pooled studies AN2728-AD-301 and AN2728-AD-302 were 32.1% 
with crisaborole, vs. 21.8% with vehicle.  

Success in ISGA presented by age groups :2-6 years (n=506): crisaborole, 30.5%; vehicle, 21.8% 

• 7-11 years (n= 436): crisaborole, 36.6%; vehicle, 22.9% 

• 2-11 years (n=942): crisaborole, 33.4%; vehicle, 22.0% 

• 12–17 years (n=371): crisaborole, 30.2%; vehicle, 19.5% 

• ≥18 years (n=209): crisaborole, 29.7%; vehicle, 24.8% 

• ≥12 years (n= 580): crisaborole, 30.1%; vehicle 21.3% 
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Results showed a high variability among age groups, which might be attributable to the low sample 
size.  In addition, the effect difference between crisaborole and vehicle was smaller in adults compared 
to the paediatric population (2-17 years), due to the fact that the vehicle effect observed was higher in 
adults. 

To address the issue of low patient numbers studied, efficacy data of adults and patients over 12 years 
of age were pooled and compared to patients aged 2-11 years (comparison was also made with age 
groups 2-6 yrs. and 7-<12 yrs). Pooling was supported by available literature with regard to skin 
maturity, similar cytokine production, immune system and comparability in clinical AD phase and is 
accepted. In this ad hoc analysis, absolute effects of crisaborole 2% were still slightly higher in 
patients aged 2 to 11 years (33.4%) compared to patients ≥12 yrs. (30.1%), nevertheless the 
difference compared to vehicle effect was statistically significant in both subgroups for most endpoints. 
Results for other secondary and exploratory endpoints were highly variable, with the treatment effect 
being greater in the ≥12 years age bracket.  

As information on percentage of Body Surface Area (BSA) affected was limited, analyses of %BSA 
affected (subgroups of BSA 0-11%, 11-35%, 35-60% and >60%) were provided and analysed 
according to different age groups. Overall, these subgroups showed inconclusive effects.  %BSA 
severity bands of 0.1-<16%, 16-≤40% and >40%, based upon a publication by Chopra et al (2017), 
were considered. Although the sample size of the >40%BSA subgroup was higher compared to the 
subgroup of >60% BSA, subject numbers were still too low to allow robust conclusions and results 
remained similar compared to previous analyses. The assumption that, if a favourable effect is seen in 
less severe disease (lower %BSA affected), a favourable effect can be presumed also for the more 
severely affected patients (higher %BSA), was not supported by CHMP. As a consequence, the 
indication was restricted to patients with maximum treatable % BSA up to 40% across all age groups. 

 
Post-hoc data on success in ISGA at Day29 in subjects with ≤ 40% BSA affected: 
 

• AN2728-AD-301: 34.1% crisaborole (95% CI: 29.7, 38.6) vs 25.5% vehicle (95% CI: 19.7, 31.3) 
(p=0.022);  

• AN2728-AD-302: 32.6% crisaborole (95% CI: 28.3, 36.9) vs. 18.8% vehicle (95% CI: 13.7, 24.0) 
(p<0.0001).  

Secondary endpoint 1 was the proportion of subjects with ISGA score of Clear or Almost Clear at Day 
29.   

AN2728-AD-301: the EP was reached in 51.7% of subjects with crisaborole and in 40.6% with vehicle.  

AN2728-AD-302: the EP was reached in 48.5% of subjects with crisaborole and in 29.7% with vehicle. 

The difference was statistically significant in both studies.  

Post-hoc results on ISGA clear or almost clear at Day29 in subjects with ≤ 40% BSA affected: 
AN2728-AD-301: the EP was reached in 53.8% (95% CI: 49.1, 58.5) of subjects with crisaborole and 
in 41.9% (95% CI: 35.3, 48.4) with vehicle.  

AN2728-AD-302: the EP was reached in 51.0% (95% CI: 46.4, 55.6) of subjects with crisaborole and 
in 30.9% (95% CI: 24.8, 37.0) with vehicle. 

For the secondary endpoint 2, time to success in ISGA (defined as an ISGA score of Clear or Almost 
Clear with at least a 2-grade improvement from Baseline/Day 1), the Kaplan-Meier curve showed a 
constantly higher incidence of subjects with success in ISGA (2 point difference to baseline) at every 
single visit from day 7 onwards. As the 50% mark was not reached, no median time to success could 
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be presented in both studies. The 25th percentile for time to success in ISGA was 14 days with 
crisaborole in both studies, and 25 days with Vehicle in study 301 (not reached in study 302). 

Exploratory efficacy endpoints were time to improvement in pruritus (achieving None (0) or Mild (1) 
with at least a 1-grade improvement) and analyses of Signs of AD (signs of AD over time, individual 
shifts from baseline to d29, change from Baseline, rate of clear/almost clear at d29).  

− Improvement in pruritus was reached earlier with crisaborole compared to vehicle in both 
groups, but the difference of 0.33 days seems not clinically significant per se.  

− AD signs, i.e. erythema, induration/papulation, exudation, excoriation and lichenification, were 
evaluated at each visit up to d29 (4-point scales). Several analyses were presented. 
Crisaborole showed higher rate of success with crisaborole compared to vehicle in every single 
of the five investigated AD signs at day 29. In study 302 the difference was statistically 
significant for each of the AD signs, whereas in study 301 the difference was not significant for 
induration/papulation and lichenification. Also in most of the further signs of AD analyses 
(score at each visit, change to baseline, shifts), reduction in scores of AD signs was higher with 
crisaborole compared to vehicle. In Study 302 crisaborole was beneficial over vehicle in all 
analyses.  

Supportive analyses (ISGA scores, changes from Baseline in ISGA scores, and achievement of 
success), severity of pruritus scale, and QoL questionnaires (CDLQI, DLQI, and DFI scores) and 
additional post-hoc analyses (primary endpoint by season and pre-medication, comparison of subject 
rates with worsening/improvement or consistency in ISGA at d29) showed beneficial effects of 
crisaborole 2% over vehicle in both studies.  

Efficacy data of the Phase 3 studies (AN2728-AD-301 and AN2728-AD-302 pooled) were re-analysed 
post hoc using ADSI scores, which were calculated using the summation of global signs and symptoms 
(erythema, exudation, excoriation, lichenification and pruritus) by age group. A statistically significant 
difference was observed for change from baseline in ADSI (p=0.0051) in favour of Crisaborole 
ointment, 2% compared with vehicle for adult subjects. This treatment benefit was also observed 
across the paediatric population with comparable treatment differences. However, the post-hoc 
character of the analysis has to be considered.  

No pre-specified efficacy or safety analyses according to body site area were performed. Only 44.63% 
of all body maps from study 301 and 302 could be retrieved and post-hoc analysed in order to assess 
efficacy depending on the area treated (sensitive and non sensitive skin). The provided data support 
the assumption that during the pivotal studies, Staquis has been used on both, sensitive and non-
sensitive skin areas in most patients (at least according to the restricted body maps received) and that 
the B/R established for the product applies to sensitive skin areas as well as to non-sensitive areas. Of 
note, the scalp was specifically excluded from application. 

In the open label long-term study AN2728AD-303, patients were treated intermittently based on ISGA 
score. Only post-hoc efficacy analysis were conducted to indirectly assess the treatment effect over 
time by analysing the number of on-treatment and off-treatment periods and ISGA response over time 
following CHMP scientific advice. The mean number of On-Treatment cycles was 6.2 and the mean 
number of consecutive On-Treatment cycles was 3.6 (cycle of Crisaborole treatment arm in study 
301/302 included). A total of 129 subjects were treated continuously for 5 or more consecutive cycles 
and 80 subjects were treated continuously for 6 or more consecutive cycles. 

Overall, fifty-five percent (55%) of subjects achieved a response of ISGA Clear or Almost Clear at 
Week 48.  The success rate in ISGA improved over time and had a similar curve progression across all 
age groups. Numbers of on and off-treatment cycles were similar across age groups. 
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When analysing baseline ISGA score in terms of severity (mild/moderate), mild subjects’ ISGA was 
reduced from a mean score of 1.92 at Baseline to 1.11 at Week 48 and moderate subjects’ ISGA was 
reduced from a mean score of 2.55 at Baseline to 1.48 at Week 48, supporting the proposed 
intermittent long-term treatment in the target patient population.  

- Crisaborole 2% is proposed for short-term therapy and intermittently for long-term therapy in mild to 
moderate AD patients. The phase 3 studies were not designed to support a continuous long-term 
treatment. 

Overall, study results support the continuous use for up to 4 weeks, and if symptoms persist/new 
lesions appear, treatment for up to 12 weeks in patients with maximum treatable %BSA of up to 40% 
across all age groups. This is in line with the agreed treatment recommendations of the SmPC. 

3.5.  Uncertainties and limitations about favourable effects 

After topical administration, non-negligible levels of crisaborole and its metabolites are systemically 
available. Application to larger body areas resulted in higher plasma exposure levels. Dose-exposure-
response is not considered adequately characterized, especially in patients with %BSA above 60% 
treated. Therefore, the indication was restricted to patients with less than equal to40%BSA. 

It should be noted that the vehicle used as comparator in pivotal trials is an emollient and believed to 
exert some kind of therapeutic effect itself. The effect size of the vehicle compared to other common 
emollients is not known. 

Clinical trials comparing crisaborole to an active comparator such as topical corticosteroids or topical 
calcineurin inhibitors have not been presented in the dossier. The results of the ongoing Phase 3b/4 
vehicle and active comparator study could be useful in providing comparative efficacy data for 
crisaborole relative to the currently authorised medicinal products for mild to moderate atopic 
dermatitis. 

Pharmacokinetics, efficacy and safety data in adults are limited and represented only 14% of the 
pivotal study population treated with crisaborole.  

 

Only a minority of information on body map areas treated during the pivotal trials was available 
(44.6%) and as post hoc analysis. Therefore, the SmPC refers to the fact that efficacy and safety has 
not been specifically assessed in sensitive versus non sensitive skin locations. Separate assessment of 
safety and efficacy on sensitive skin areas is planned in the ongoing study C3291037.  

Due to the absence of routine assessment of IGSA at the follow up visit after end of treatment in the 
pivotal trials, the question on remission, rebound and time to relapse after cessation of 
Crisaborole treatment remains no sufficiently addressed This issue will be further investigated post 
approval in the ongoing study C3291037.  

All clinical studies were performed with a formulation of crisaborole containing butylhydroxytoluene 
(BHT) which had finally been removed upon CHMP request. When physicochemical aspects are 
considered, removal of the excipient BHT is not expected to influence the permeation behaviour of 
crisaborole e.g. by altering ionization state of crisaborole, the polarity of the propylene glycol phase (in 
which crisaborole is solved) or the lipophilicity of crisaborole. Therefore, the local action of crisaborole 
is not considered to be influenced by removal of the excipient BHT. In vitro permeation tests (IVPT) 
were performed to support that the benefit risk is not altered with the removal of the BHT excipient. 
Besides the main parameter Atotal (cumulative amount of crisaborole permeated in the receptor 
solution) and Jmax (maximal absorption rate; peak flux), the additional parameters Stotal (the amount of 
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crisaborole recovered from the skin) as well as Rtotal (amount of crisaborole recovered from the surface 
of the skin and donor chamber) have been measured. The results for Stotal and Rtotal were more 
comparable between both formulations than for Atotal. 

No clinical efficacy data have been generated with the non-BHT formulation. This will be performed in 
the post marketing setting as requested by CHMP. 

3.6.  Unfavourable effects 

In the pooled Studies AN2728-AD-301 and AN2728-AD-302, AEs were reported by a roughly 
comparable proportion of subjects in the crisaborole and vehicle groups (29.2% vs. 25.9%, 
respectively) during a 29-day treatment period. Similar results were observed for subjects with SAEs 
(0.7% vs. 0.2%), subjects who discontinued due to AEs (1.3% vs. 1.4%), and subjects with severe 
AEs (1.8% vs. 1.2%). Most AEs were mild or moderate in severity. 

Adverse event rates were highest in the youngest age cohort: through day 29, AEs were recorded in 
35.9% for 2-4 years versus 28.1% for 5-11 years, 26.0% for 12-17 years, and 27.0% for ≥18 years. 
The difference was attributed to the higher incidence of AEs related to childhood illnesses by the 
Applicant. No relevant difference to vehicle was observed.  

Common AEs involved application site pain (most frequently reported AE in the pooled phase III RCTs; 
4.4% vs. 1.2% crisaborole vs. vehicle), upper respiratory tract infection (3.0% vs. 3.0%), pyrexia 
(1.9% vs. 1.4%), viral upper respiratory tract infection (2.1% vs. 1.4%), vomiting (1.5% vs. 1.0%), 
cough (1.1% vs. 1.6%), headache (1.1% vs. 0.2%), and oropharyngeal pain (1.1% vs. 0.4%). Apart 
from the local reactions, these events were not considered related to study drug.  

‘Application site pain’ was reported in 6.2% vs. 1.2% (crisaborole and vehicle groups respectively) of 
patients in AN2728-AD-301 and in 3.1% vs. 2.0% of (crisaborole and vehicle groups respectively) 
patients in AN2728-AD-302. Of note application site reaction was the main ADRs reported post 
marketing in the USA. 

Assessment of local tolerability showed that severe burning/stinging sensations in reaction to Staquis 
treatment are rare but generally most common in the youngest age group (2-4 years).  

In the uncontrolled open label safety extension study AN2728-AD-303 AEs were reported in 335 of 517 
subjects (64.8%). The AEs most frequently reported were atopic dermatitis (11.2%), upper respiratory 
tract infection (10.3%), viral upper respiratory tract infection (8.3%), cough (6.8%), and pyrexia 
(5.6%). Most AEs were mild or moderate in severity.  

The amount of BHT was considered high and not justified from a quality perspective. Additionaly, BHT 
is known to potentially cause local skin reactions (e.g. contact dermatitis), or irritation to the eyes and 
mucous membranes. Results from the ex vivo absorption study indicated an absorption of 0.33% with 
intact skin, but insufficient information was provided to conclude on systemic exposure levels of 
butylated hydroxytoluene that may be achieved with BHT-containing formulation at maximum doses. 

Upon CHMP request, BHT was removed from the formulation. Removal of BHT is not expected to alter 
the physicochemical characteristics of crisaborole, since BHT is a neutral, non-surface-active compound 
and is physically separated from crisaborole within the ointment formulation (BHT resides in the 
lipophilic (petrolatum) phase due to its high lipophilicity, while crisaborole resides in the propylene 
glycol phase). The Applicant submitted several IVPT (skin permeation) studies including method 
development, test method validation, bioanalytical validation and the results for the pilot and pivotal 
study. All studies have been performed with intact human skin. In addition, an analysis was submitted 
testing the permeation of crisaborole with the no added BHT formulation on non-intact skin.  
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Estimates of the adjusted mean differences (Test-Reference) and corresponding 90% confidence 
intervals were provided. The pilot and pivotal study showed inconclusive results with regards to the 
permeation behaviour of both formulations. While the pivotal study indicated a mean increase in 
permeation of 9% with an upper 90% CI limit for Atotal after 12 hours of 128% with the new, no 
added BHT formulation, the pilot study results  indicated no such difference (point estimate and 
corresponding 90% CI contained within the pre-specified acceptance criteria of 80 to 125%). At the 
same time, it is of note that the pilot study showed lower intra-donor variability (likely due to the 
higher number of replicates (n=4) used per donor) compared to the pivotal study (lower number of 
replicates used; n=2 per donor). A ‘worst case scenario’ was considered: an increased permeation of 
crisaborole of 28% would correspond to exposure levels that would be achieved in patients with 
approximately 55% BSA affected. Since overall, 78 patients had a BSA of 35-60% this worst-case 
assumption was considered addressed by the clinical data performed with the BHT formulation. In 
these patients, no unexpected safety signals occurred, apart from a higher risk of experiencing slightly 
more AEs. Overall, their safety profile is still considered rather benign.  

Therefore the safety data submitted with the BHT formulation are considered acceptable for approval. 

3.7.  Uncertainties and limitations about unfavourable effects 

No safety data have been generated with the non-BHT formulation. This will be performed in the post 
marketing setting as requested by CHMP. 

Whether the systemically available crisaborole (and metabolite) levels could result in non-desired off 
target effects that were not detected in the phase 3 clinical studies cannot entirely be excluded. The 
sensitivity of the phase 3 trials to detect AEs of interest, especially potential systemic events e.g. 
caused by systemic exposure to PG or by systemic PDE-4 inhibition, is considered low to allow definite 
conclusion.  

Safety results indicate a higher rate of AEs with higher doses of crisaborole and higher % BSA affected, 
and AE rates were highest in the youngest age group of 2-4 years of age. Although the Applicant 
attributes observed events in the subset of 2-4 years olds to childhood illness, there are some 
differences in frequencies between the treatment- and the vehicle arms, e.g. for diarrhoea and 
vomiting, which are also known systemic PDE-4 inhibitor reactions. The overall number of these events 
is likely too low (as is also the patient number with higher %BSA affected) to conclude on a meaningful 
difference. A comparison of these events to background rates does not indicate a higher risk for 
crisaborole users, however. The limited sample size of patients with higher systemic exposures is 
however considered an important limitation. 

There are indices from the available data that highly exposed patients could be at higher risk of 
experiencing AEs compared to patients with lower/shorter exposures. The risk seems however low for 
patients with a BSA affected ≤40%. 

While there is satisfactory exposure data for paediatric use of crisaborole in the safety database (at 
least in patients with BSA affected below 40%), the numbers of adults and elderly patients >65 years 
treated with crisaborole in the pooled safety data base is limited. Post marketing data however indicate 
potential differences in safety profile between subgroups (adult compared to younger patients). There 
is a significant difference in vehicle response for safety (and efficacy) between the two pivotal trials 
AN2728-AD-301 (19.8% of patients reporting AEs) and AN2728-AD-302 (32%, respectively), which is 
difficult to interpret.   

The open label safety extension trial has weaknesses as regards collection and analyses of safety data 
(e.g. lack of control).  This applies also for example for skin tumors, especially papilloma, which were 
observed in short- and longterm trials. Furthermore, cases of benign tumors were observed in rats at 
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exposures only approximately 2-fold higher than that seen in the MUSE study in children and 
adolescents. It is noteworthy that Roflumilast, another PDE-4 inhibitor, is a known carcinogenic 
substance.  However, the fact that crisaborole is a topical agent with intermittent and limited use in 
duration has also to be considered. 

Safety was not separately evaluated for sensitive skin areas, which is a limitation of the phase 3 trials. 
It is noted that most events reported post-marketing with the FDA approved crisaborole medicinal 
product (EUCRISA) involved sensitive skin areas. Application on the scalp was specifically excluded in 
the studies which is adequately reflected in the SmPC. 

3.8.  Effects Table 

 
Table72. Effects Table for Staquis (Crisaborole 2% ointment) in the treatment of mild to 
moderate atopic dermatitis in adults and children 2years of age and older 

Effect Short 
Description 

Unit Treatment Control Uncertainties/ 
Strength of evidence 

Refere
nces 

Favourable Effects 

Success 
in ISGA at 
Day 29 
 

Primary 
endpoint 
 
ISGA score of 
Clear (0) or 
Almost Clear (1) 
with at least a 2-
grade 
improvement 
from Baseline (5 
point ISGA scale) 

% 32.8 
 

25.4 p-value 0.038 Study  
AN2728
-AD-301 

Success 
in ISGA at 
Day 29 

Primary 
endpoint 
 
ISGA score of 
Clear (0) or 
Almost Clear (1) 
with at least a 2-
grade 
improvement 
from Baseline (5 
point ISGA scale) 

% 31.4 18.0 p-value <0.001 Study  
AN2728
-AD-302 

Success 
in ISGA at 
Day 29 

Secondary EP 
 
proportion of 
subjects with 
ISGA score of 
Clear or Almost 
Clear  

% 51.7 40.6 p-value 0.005 Study  
AN2728
-AD-301 

Success 
in ISGA at 
Day 29 

Secondary EP 
 
proportion of 
subjects with 
ISGA score of 
Clear or Almost 
Clear 

% 48.5 29.7 p-value <0.001 Study  
AN2728
-AD-302 

Time to 
Success 
in ISGA  

Secondary EP 
 
Time to Success 
in ISGA 

days NCa NCa  Study  
AN2728
-AD-301 
& -302 
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Effect Short 
Description 

Unit Treatment Control Uncertainties/ 
Strength of evidence 

Refere
nces 

Unfavourable Effects 

Application 
site 
reactions 

Pain, pruritus, 
erythema etc. 
 

%  5.6 3.6 pooled analysis RCTs  
 

AN2728
-AD-301 
& 
AN2728
-AD-302 

Application 
site pain 

 % 4.4 1.2 pooled analysis RCTs AN2728
-AD-301 
& 
AN2728
-AD-302 

Application 
site pain 

 % 2.3  OLE*, uncontrolled AN2728
-AD-303 

Diarrhoea In the age 
group of 2-4 
years olds 

% 2.1 0 pooled analysis RCTs AN2728
-AD-301 
& 
AN2728
-AD-302 

Vomiting In the age 
group of 2-4 
years olds 

% 2.1 0 pooled analysis RCTs AN2728
-AD-301 
& 
AN2728
-AD-302 

Abbreviations: 
*OLE: open label trial; NC: non calculable 
Notes: a. Median time to event is the time after which 50% of subjects with a particular condition have 
an event. This time is not estimable if less than 50% of subjects had the event by the end of the study. 
The median time to success in ISGA could not be calculated, as fewer than 50% of subjects reached 
success in ISGA. 

3.9.  Benefit-risk assessment and discussion 

3.9.1.  Importance of favourable and unfavourable effects 

Crisaborole is a topical treatment; nevertheless, non-negligible levels of crisaborole and its two main 
metabolites were shown to be systemically available.  
Statistically significant difference between crisaborole 2% and vehicle control was demonstrated in the 
primary and most of the other efficacy endpoints in two identical phase 3 studies in a study population 
reflecting the target population, which was narrowed during the procedure to patients with BSA 
affected up to 40 % due to low patient numbers included with higher %BSA affected.  

Although overall a favourable effect for crisaborole compared to vehicle is concluded, it needs to be 
reminded that the ISGA is not a validated assessment tool in AD. It does not take account of extent of 
disease (% body surface affected), but only provides a global evaluation of disease severity. This 
endpoint is considered to have many weaknesses, which have to be considered when interpreting the 
effect of Crisaborole 2%. The ongoing study C3291037 requested by the PDCO is an active comparator 
study of crisaborole compared to a topical corticosteroid and a topical calcineurin inhibitor in subjects 
aged 2 years and older who have mild to moderate AD will provide further important data post 
marketing considering that the endpoint (EASI score : Change from baseline in EASI total score at Day 
29, range 0-72) is a more robust and validated endpoint  is good internal consistency and intra-
observer reliability. The study will also provide further information on the treatment of sensitive skin 
and on rebound and remission of the disease after treatment stop. The outcome of Study C3291037 is 
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awaited (report due in Q4 2020) and a commitment by the Applicant was requested to submit the 
results of study C3291037. 

Regarding the general safety profile, local pain was the only AE attributed to crisaborole treatment and 
events were mostly transient and mild or moderate in severity. Overall, the safety concerns are 
adequately reflected in the product information and do not outweigh the benefits of the treatment for 
the proposed target population. 

The removal of the excipient BHT from the formulation and has been resolved. Inconclusive results had 
been noted for some subgroups, especially those with higher %BSA treated. As Sensitive skin areas: 
Overall, 44.63% of body maps from randomized patients from study 301 and 302 could be retrieved 
and analyzed. The remaining uncertainty pertaining to a possibly altered safety profile in sensitive skin 
areas as well as to the unanswerable question of whether affected sensitive skin areas were indeed 
treated as instructed is addressed by appropriately reflecting the limited data situation in the SmPC. 
Long term treatment: Study results and post-hoc analyses support the continuous use for up to 4 
weeks, allowing two further treatment courses, if symptoms persist or new areas affected with atopic 
dermatitis appear, as well as a chronic intermittent treatment. This reflects the study design of the 
long-term study and is in line with the agreed treatment recommendations of the SmPC  

Inconsistent results observed in the skin permeation (IVPT) studies conducted to predict the 
permeation behaviour of both formulations were further addressed with a ‘worst case scenario’ 
corresponding of a 28% increased permeation of crisaborole translating into exposure levels reached 
with approximately 55% BSA treated. Reassuringly, the safety profile in these patients was rather 
benign with no unexpected safety findings, only with a possible risk of experiencing slightly more 
frequently AEs (based on a low number of patients only).  

Since no clinical efficacy and safety data have been generated with the non-BHT formulation to be 
marketed in Europe the CHMP requested the company to use the non-BHT formulation in one of the 
planned studies post approval in order to gather further PK/efficacy and safety data with this 
formulation. 

3.10.  Balance of benefits and risks 

The efficacy of Crisaborole 2% (BHT-containing formulation) has been demonstrated over vehicle for 
the whole study population (disregarding results for patients with higher %BSA affected), in nearly all 
endpoints at all visits in the above mentioned two independent phase 3 studies up to day 28, as well 
as in the pooled analyses. The safety profile, although overall benign, indicated a higher rate of AEs 
with higher doses of Crisaborole and higher % BSA affected (patients with up to 95%BSA were 
included). The number of patients with >40% BSA in the short-term phase 3 studies 
(crisaborole/vehicle respectively) was however overall low: 2-6 y n=38/22; 7-11 y: n=32/11; ≥12y: 
n=34/8. 

The restriction of the indication for treatable %BSA up to 40% was considered a valid approach to 
circumvent the uncertainties on efficacy and safety related to the patients with higher %BSA.  

The studies were performed with a BHT-containing formulation of crisaborole. In vitro permeation 
testing (IVPT) was performed in intact and non-intact skin to support therapeutic equivalence between 
the BHT-containing and the no-added BHT formulations. These were discussed in detail in an oral 
explanation with the Applicant. Although the results were inconclusive and highly variable, a possible 
slight increase in permeation is not expected to influence the benefit risk profile of the product in 
patients with up to 40%BSA affected to a clinically relevant extent. 
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The relative efficacy and safety of crisaborole compared to authorised treatments such as topical 
corticosteroids or topical calcineurin inhibitors is not known, as no active comparator trials have been 
presented in the dossier. These data will be generated by the ongoing Phase 3b/4 trial, C3291037, and 
may help to position this product compared to the well-known therapeutic options for AD. 

The applicant also plans to investigate their product in children aged 1 month to <2 years with the no 
added BHT formulation in the planned study (C3291031). Further PK data will be collected in this 
population to further characterise the dose exposure response relationship. It is expected that the 
different %BSA ranges are adequately represented in the studied population to be able to draw 
meaningful conclusions on the benefit risk in this population. To that end a respective commitment by 
the applicant is requested. 

 

3.11.  Additional considerations on the benefit-risk balance 

N/A 

3.12.  Conclusions 

The overall benefit risk of crisaborole 2% formulation in the treatment of mild to moderate atopic 
dermatitis in adults and paediatric patients from 2 years of age with ≤ 40% body surface area (BSA) 
affected is positive. 

 

4.  Recommendations 

Outcome 

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consensus 
that the benefit-risk balance of Staquis is favourable in the following indication: 

 
Staquis is indicated for treatment of mild to moderate atopic dermatitis in adults and paediatric 
patients from 2 years of age with ≤ 40% body surface area (BSA) affected. 
 
The CHMP therefore recommends the granting of the marketing authorisation subject to the following 
conditions: 

Conditions or restrictions regarding supply and use 

Medicinal product subject to medical prescription. 

Other conditions and requirements of the marketing authorisation  

Periodic Safety Update Reports  

The requirements for submission of periodic safety update reports for this medicinal product are set 
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 
2001/83/EC and any subsequent updates published on the European medicines web-portal. 
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Conditions or restrictions with regard to the safe and effective use of the 
medicinal product 

Risk Management Plan (RMP) 

The MAH shall perform the required pharmacovigilance activities and interventions detailed in the 
agreed RMP presented in Module 1.8.2 of the marketing authorisation and any agreed subsequent 
updates of the RMP. 

An updated RMP should be submitted: 

• At the request of the European Medicines Agency; 

• Whenever the risk management system is modified, especially as the result of new 
information being received that may lead to a significant change to the benefit/risk profile or 
as the result of an important (pharmacovigilance or risk minimisation) milestone being 
reached.  

Conditions or restrictions with regard to the safe and effective use of the 
medicinal product to be implemented by the Member States 

Not applicable. 

New Active Substance Status 

Based on the CHMP review of the available data, the CHMP considers that crisaborole is a new active 
substance as it is not a constituent of a medicinal product previously authorised within the European 
Union.  

Paediatric Data 

Furthermore, the CHMP reviewed the available paediatric data of studies subject to the agreed 
Paediatric Investigation Plan PIP P/0101/2018 and the results of these studies are reflected in the 
Summary of Product Characteristics (SmPC) and, as appropriate, the Package Leaflet. 
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