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Division of Dermatology and Dentistry/Office of Immunology 
and Inflammation 
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(b) (4) 

Applicant Proposed 24079001 | Atopic Dermatitis 
SNOMED CT Indication 
Disease Term for each 

Proposed Indication 
Recommendation on Approval 

Regulatory Action 
Recommended For the treatment of adults and pediatric patients 12 years of 

Indication(s)/Population(s) age and older with refractory, moderate to severe atopic 
(if applicable) dermatitis whose disease is not adequately controlled with 

other systemic drugs, including biologics, or when use of those 
therapies are inadvisable. 

Recommended SNOMED 24079001 | Atopic Dermatitis 
CT Indication Disease 

Term for each Indication 
(if applicable) 

Recommended Dosing Pediatric Patients 12 Years of Age and Older Weighing at Least 
Regimen 40 kg and Adults Less than 65 years of Age: 

Initiate treatment with 15 mg once daily. If an adequate 
response is not achieved, consider increasing the dosage to 30 
mg once daily.  Discontinue RINVOQ if an adequate response is 
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not achieved with the 30 mg dose. Use the lowest effective 
dose needed to maintain response. 

Adults 65 Years of Age and Older: 
The recommended dosage is 15 mg once daily. 
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6 Clinical Pharmacology 

6.1. Executive Summary 

RINVOQ (upadacitinib) is a Janus kinase (JAK) inhibitor, which was approved for the treatment 
of adults with moderately to severely active rheumatoid arthritis who have had an inadequate 
response or intolerance to methotrexate. The approved dose is 15 mg once daily (QD). 

(b) (4)
The purpose of this supplement is to seek an additional indication 

In support of this supplement, the clinical development program included the following studies: 
• One Phase 1 study (M20-017), evaluating the relative bioavailability of the formulation 

used in the Phase 3 studies and the commercial formulation under fasting and fed 
conditions for both the 15 mg and 30 mg tablets in healthy adult subjects 

• One Phase 2b study (M16-048) evaluating efficacy and safety following multiple doses 
(1.5, 15, and 30 mg QD) of upadacitinib monotherapy compared to placebo in adult 
subjects with moderate to severe AD 

• Four Phase 3 studies 
◦ M16-045: Efficacy and safety of upadacitinib (15 and 30 mg QD); adolescent (≥ 

12 years) and adult subjects with moderate to severe AD 
◦ M16-047: Efficacy and safety of upadacitinib (15 and 30 mg QD) combined with 

topical corticosteroids (TCS); adolescent (≥ 12 years) and adult subjects with 
moderate to severe AD 

◦ M18-891: Efficacy and safety of upadacitinib (15 and 30 mg QD); adolescent (≥ 
12 years) and adult subjects with moderate to severe AD 

◦ M17-377: Safety of upadacitinib (15 and 30 mg QD) combined with TCS in 
Japanese subjects (adolescents ≥ 12 years and adults) with moderate to severe 
AD 

• Population PK analysis to explore dose-response relationships and evaluate the effect of 
intrinsic factors on upadacitinib PK 

The key review findings with specific recommendations and comments are summarized below 
in Table 1. 

Table 1. Summary of Clinical Pharmacology Review 

Review Issues 
Pivotal or supportive evidence of 
effectiveness 

Recommendations and Comments 
The efficacy of RINVOQ for the treatment of 
moderate to severe AD was established in the Phase 
3 studies. In addition, the exposure-response 
relationship based on PK samples collected from the 
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observed in clinical studies conducted under the original NDA submission and is stated in the 
currently approved RINVOQ labeling, plasma concentrations were analyzed by combining data 
from all visits. The mean upadacitinib plasma concentrations categorized by treatment group 
and time from previous dose is shown in Table 2.  The mean upadacitinib plasma 
concentrations versus time from the last dose per treatment group are illustrated below in 
Figure 1. The PK between 15 and 30 mg dose was roughly dose proportional. 

Table 2. Mean Plasma Upadacitinib Concentrations Categorized by Treatment Group and 
Time from Previous Dose from Study M16-048 

Treatment Time # of # of Mean Time (SD) Mean (SD) UPA 
Group Categories Samples Subjects from Previous Concentration 

(h) Dose (h) (ng/mL) 
UPA 7.5 mg QD > 0 – 2 19 12 0.842 (0.688) 6.94 (8.06) 

> 2 – 6 12 7 4.02 (1.20) 9.69 (6.85) 
> 6 – 12 22 10 9.47 (1.68) 5.98 (2.24) 

> 12 – 16 39 15 14.2 (1.18) 4.72 (2.54) 
> 16 – 24 68 24 20.5 (2.49) 3.07 (2.03) 
> 24 – 48 52 21 27.8 (4.35) 4.82 (7.32) 

UPA 15 mg QD > 0 – 2 13 11 1.22 (0.634) 18.5 (20.9) 
> 2 – 6 20 11 3.43 (1.04) 26.3 (15.9) 

> 6 – 12 36 11 9.38 (1.77) 14.3 (9.10) 
> 12 – 16 32 13 14.3 (1.37) 10.2 (8.87) 
> 16 – 24 71 27 20.1 (2.52) 8.38 (17.3) 
> 24 – 48 76 20 28.8 (5.65) 2.81 (2.27) 

UPA 30 mg QD > 0 – 2 50 27 1.19 (0.493) 43.5 (59.0) 
> 2 – 6 68 28 3.76 (0.935) 49.0 (36.7) 

> 6 – 12 86 29 9.89 (1.71) 33.9 (19.3) 
> 12 – 16 160 48 14.3 (0.927) 26.0 (18.6) 
> 16 – 24 220 62 20.6 (2.50) 22.1 (38.8) 
> 24 – 48 213 69 28.3 (4.88) 20.2 (27.9) 

Source: Table 12, CSR R&D/19/0125 
Abbreviations: UPA=upadacitinib; QD=once daily; SD=standard deviation 

Figure 1. Mean Plasma Upadacitinib Concentrations vs. Time from Previous Dose from Study 
M16-048 
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to severe AD who are extension period up to Blinded Extension 
candidates for systemic Week 136) period: 15 mg 
therapy UPA or 30 mg 

UPA QD with TCS 
or TCI 

M18- To assess the efficacy Multicenter 2 period DB period: 836 
891b and safety of UPA for (16-week randomized, 15 mg UPA, 30 

the treatment of DB, parallel-group, mg UPA or PBO 
adolescent (≥12 yrs old) controlled treatment QD 
and adult (≤75 yrs old) period followed by a 
subjects with moderate long-term blinded Blinded Extension 
to severe AD who are extension period up to period: 15 mg 
candidates for systemic Week 136) UPA or 30 mg 
therapy UPA QD 

M17- To assess the safety of Multicenter, 2-period DB period: 272 
377c UPA combined with (16-week randomized, 15 mg UPA, 30 

TCS in adolescent (≥12 DB, parallel-group, mg UPA or PBO 
yrs old) and controlled treatment QD with topical 
adult (≤75 yrs old) period followed by a cortico-steroids 
subjects in Japan long-term blinded 
with moderate to extension (up to Week Blinded Extension 
severe AD who are 52), followed by an OL period: 15 mg 
candidates for systemic extension (up to Week UPA or 30 mg 
therapy 136 UPA QD 

aPK samples were collected in only select number of study sites and subjects 
bStudy still ongoing; full CSR available up to Week 16 
cStudy still ongoing; full CSR available up to Week 24 
Abbreviations: AD = atopic dermatitis; BA = bioavailability; DB = double-blind; OL = open-label; PBO = placebo; TCI = topical 
calcineurin inhibitor; TCS = topical corticosteroids; UPA = upadacitinib 

The observed upadacitinib plasma concentrations in these Phase 3 studies were comparable, as 
shown in Table 4, Table 5, Table 6 and Table 7 below. The comparison of mean plasma 
concentrations observed from these four Phase 3 studies and Study M16-048 per dose group is 
shown in Figure 2. 

Reviewer’s comment: Some of the large variability observed in mean upadacitinib 
concentrations may be partly due to the fact that exact timepoints for PK sample collection were 
different for these studies. Despite such limitation, the comparison of PK profiles across the four 
Phase 3 studies and a Phase 2 study (M16-048) were generally similar as shown in Figure 2. 

Table 4. Mean Plasma Upadacitinib Concentrations Categorized by Treatment Group and 
Time from Previous Dose from Study M16-045 
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Treatment Time # of # of Mean Time (SD) Mean (SD) UPA 
Group Categories Samples Subjects from Previous Concentration 

(h) Dose (h) (ng/mL) 
UPA 15 mg QD > 0 – 2 3 2 1.25 (0.846) 42.6 (21.8) 

> 2 – 6 11 7 3.51 (1.00) 40.4 (31.4) 
> 6 – 12 35 16 10.4 (1.22) 17.4 (13.3) 

> 12 – 16 45 26 14.4 (1.26) 9.56 (6.12) 
> 16 – 24 98 43 20.3 (2.45) 8.75 (9.62) 
> 24 – 48 70 34 27.6 (2.66) 5.90 (8.71) 

UPA 30 mg QD > 0 – 2 5 5 1.34 (0.768) 56.7 (39.9) 
> 2 – 6 17 11 2.89 (0.873) 69.3 (38.9) 

> 6 – 12 19 14 9.77 (1.73) 34.7 (13.3) 
> 12 – 16 43 18 14.4 (0.967) 22.6 (23.4) 
> 16 – 24 91 40 21.3 (2.05) 10.9 (19.6) 
> 24 – 48 64 35 26.9 (2.13) 14.9 (24.8) 

Abbreviations: UPA=upadacitinib; QD=once daily; SD=standard deviation 
Source: Table 17, CSR R&D/20/0172 

Table 5. Mean Plasma Upadacitinib Concentrations Categorized by Treatment Group and 
Time from Previous Dose from Study M16-047 

Treatment Time # of # of Mean Time (SD) Mean (SD) UPA 
Group Categories Samples Subjects from Previous Concentration 

(h) Dose (h) (ng/mL) 
UPA 15 mg QD > 0 – 2 24 18 1.34 (0.38) 25.3 (15.2) 
plus TCS > 2 – 6 43 22 3.62 (1.12) 29.0 (15.3) 

> 6 – 12 29 13 10.5 (1.49) 15.7 (11.5) 
> 12 – 16 130 57 14.1 (1.21) 12.9 (11.0) 
> 16 – 24 200 89 20.2 (2.47) 6.35 (9.17) 
> 24 – 48 150 78 27.7 (3.66) 9.31 (17.7) 

UPA 30 mg QD > 0 – 2 31 24 1.32 (0.51) 48.7 (35.0) 
plus TCS > 2 – 6 43 26 3.41 (0.82) 58.3 (33.1) 

> 6 – 12 31 19 10.5 (1.21) 43.7 (28.5) 
> 12 – 16 90 42 14.2 (1.09) 20.2 (17.9) 
> 16 – 24 150 77 20.5 (2.55) 17.5 (41.8) 
> 24 – 48 182 85 26.7 (3.12) 20.0 (29.7) 

Abbreviations: UPA=upadacitinib; QD=once daily; TCS=topical corticosteroids; SD=standard deviation 
Source: Table 18, CSR R&D/20/0182 

Table 6. Mean Plasma Upadacitinib Concentrations Categorized by Treatment Group and 
Time from Previous Dose from Study M18-891 
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Treatment Time # of # of Mean Time (SD) Mean (SD) UPA 
Group Categories Samples Subjects from Previous Concentration 

(h) Dose (h) (ng/mL) 
UPA 15 mg QD > 0 – 2 7 7 1.48 (0.31) 34.1 (19.4) 

> 2 – 6 9 9 3.06 (0.82) 47.5 (23.2) 
> 6 – 12 19 14 10.4 (1.51) 19.1 (16.3) 

> 12 – 16 48 26 13.7 (1.17) 12.3 (12.6) 
> 16 – 24 102 49 20.4 (2.68) 7.35 (10.9) 
> 24 – 48 114 53 27.2 (2.76) 14.2 (22.2) 

UPA 30 mg QD > 0 – 2 4 3 1.44 (0.53) 53.4 (46.0) 
> 2 – 6 17 12 3.99 (1.26) 70.6 (45.8) 

> 6 – 12 20 12 9.78 (1.74) 39.1 (20.2) 
> 12 – 16 78 34 14.2 (1.17) 19.2 (16.1) 
> 16 – 24 106 51 20.1 (2.19) 14.2 (31.0) 
> 24 – 48 108 48 27.2 (3.13) 14.8 (23.1) 

Abbreviations: UPA=upadacitinib; QD=once daily; SD=standard deviation 
Source: Table 17, CSR R&D/20/0650 

Table 7. Mean Plasma Upadacitinib Concentrations Categorized by Treatment Group and 
Time from Previous Dose from Study M17-377 

Treatment Time # of # of Mean Time (SD) Mean (SD) UPA 
Group Categories Samples Subjects from Previous Concentration 

(h) Dose (h) (ng/mL) 
UPA 15 mg QD > 6 – 12 5 4 11.4 (0.52) 16.6 (9.49) 

> 12 – 16 14 7 13.4 (0.98) 9.61 (7.58) 
> 16 – 24 26 10 19.4 (1.64) 4.09 (4.10) 
> 24 – 48 12 5 30.6 (3.20) 3.73 (5.89) 

UPA 30 mg QD > 6 – 12 9 6 11.4 (0.62) 15.7 (12.9) 
> 12 – 16 17 10 13.8 (1.02) 14.8 (8.87) 
> 16 – 24 23 9 19.7 (1.98) 3.65 (4.50) 
> 24 – 48 8 4 26.3 (1.44) 6.86 (9.06) 

Abbreviations: UPA=upadacitinib; QD=once daily; SD=standard deviation 
Source: Table 10, CSR R&D/19/1332 

Figure 2. Comparisons of the Mean Plasma Upadacitinib Concentrations from Four Studies 
Conducted in Subjects with AD 
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Menu Meal Composition 
breakfast croissant (3 oz), sliced cheddar 826 Kcal; 

cheese (0.5 oz), hard fried egg, 51.5% calories from fat, 
sliced ham (1 oz), Swiss cheese (0.75 oz) 33.6% calories from carbohydrates, 

peanut butter, apple and 15% calories from protein 

Table 9. Meal Content for Groups G and H in Part 2 

Menu Meal Composition 
2 slices white toast, hash browns fried in 1 880 Kcal; 
teaspoon butter (4 oz), two eggs fried in 2 49.2% calories from fat, 
teaspoons butter, 2 slices bacon, 1 carton 37.5% calories from carbohydrates, 

milk 2 packets jelly and 13.4% calories from protein 

Reviewer’s comment: The meals provided in Part 1 and Part 2 of the study are acceptable for a 
high-fat and high-calorie meal. The fasted conditions, timing of the meal and drug 
administration for the fed conditions and the drug administration instructions (i.e., administered 
with 240 mL of water) are also acceptable. Based on the elimination half-life reported in the 
label, which is between 8 to 14 hours, the washout period of 4 days ensured in the study is 
acceptable. 

Blood samples for PK assessment were collected prior to dosing and at 0.5, 1, 1.5, 2, 3, 4, 
6, 8, 10, 12, 16, 24, 36, 48 and 72 hours after dosing in each period. 

The relative bioavailability results of the 15 mg Phase 3 Formulation under fasting conditions 
and following a high-fat/high-calorie meal are summarized in Table 10 below.  The relative 
bioavailability results of the 30 mg Phase 3 Formulation under fasting conditions and following 
a high-fat/high-calorie meal are summarized in Table 11 below. 

Table 10. Relative Bioavailability of the 15 mg Strength Phase 3 Formulation and the Market-
Image Formulation 
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Source: Table 8, CSR R&D/19/1115 

Table 11. Relative Bioavailability of the 30 mg Strength Phase 3 Formulation and the Market-
Image Formulation 
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The recommended dosing regimen for the treatment of AD is as follow: 
• Adolescent patients 12 years of age and older weighing at least 40 kg and adults less 

than 65 years of age: Initiate with 15 mg once daily and consider increasing the dosage 
to 30 mg orally once daily if an adequate response is not achieved 

• Adults 65 years of age and older: 15 mg once daily 

The recommendation is based on and is supported by the PK, efficacy and safety data obtained 
from the Phase 3 studies, as well as exposure-response analysis. 

The use of RINVOQ in adolescent patients with AD is limited to those weighing at least 40 kg 
due to a lack of data in adolescents weighing less than 40 kg. 

While the Applicant proposed 15 mg QD dosing for adolescent patients at this time as they 
accrue more safety data on the 30 mg dose, the PK (Figure 3) and exposure-response trends for 
efficacy and safety (Sections 18.4.2 and 18.4.3) were similar between adolescents and adults 
and thus, using the same dosing regimen for adolescents and adults appears reasonable. 

APPEARS THIS WAY ON ORIGINAL 

Figure 3. Comparisons of the Observed Upadacitinib Concentrations in Adolescent and Adult 
Subjects with AD 
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Purple circles represent observed upadacitinib concentrations from adult subjects (Studies M16-045, 
M16-047, M16-048, M17-377, M18-891). Green circles represent observed upadacitinib concentrations 
from adolescent subjects (Studies M16-045, M16-047, M17-377, M18-891). Closed circles and error bars 
represent median and 5th and 95th percentiles for the binned observed data. 
Source: Figure 7, R&D/20/0641 

Is an alternative dosing regimen or management strategy required for subpopulations based 
on intrinsic patient factors? 

For this supplement, the effect of intrinsic factors was not directly evaluated. Instead, 
information obtained from studies conducted under the original NDA for the rheumatoid 
arthritis (RA) program could be applied based on the similar PK between subjects with AD and 
subjects with RA (Figure 4 below) and the dose-proportionality between 15 mg and 30 mg 
observed from Study M16-048 (Figure 1 in Section 6.3.1). 

Figure 4. Comparisons of the Observed Upadacitinib Concentrations in Subjects with RA and 
AD 
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Table 12. Tabular Listing of All Clinical Studies 

Treatment No. of No. of 
Trial 
Identity Trial Design 

Regimen/Schedule/
Route Study Endpoints 

Duration/
Follow Up 

Subjects
Enrolled 

Study
Population 

Centers and 
Countries 

Controlled Studies to Support Efficacy and Safety 
M16-045 Multicenter 2-period: 

16-week 
randomized, DB, 
parallel-group, 
controlled treatment 
period followed by a 
long-term BE period 
up to Week 136 

DB Period: 15 mg, 30 
mg UPA or placebo 
QD, PO 

BE Period: 15 mg or 
30 mg UPA QD, 
PO 

DB Period: • The co-primary efficacy 
16 weeks endpoints included the 

proportion of subjects 
BE Period:achieving at least a 75% 
Up to Weekreduction in EASI (EASI 75) 
136from Baseline at Week 16 

and the proportion of 
subjects achieving vIGA-AD 
of 0 or 1 with at least 2 
grades of reduction from 
Baseline at Week 16. 

847 12-75 years 
old, with a 
diagnosis of 
chronic AD 
who had an 
inadequate 
response to 
treatment with 
TCS, TCI, or 
for 
whom topical 

151 sites in 
24 countries 

treatments 
were 
medically 
inadvisable 

M16-047 Multicenter 2-period: 
16-week 
randomized, DB, 
parallel-group, 
controlled treatment 
period followed by a 
long-term BE period 
up to Week 136 

DB Period: 15 mg, 30 
mg UPA or placebo 
QD, PO with TCS or 
TCI 

BE Period: 15 mg or 
30 mg UPA QD, PO 
with TCS or TCI 

DB Period: • The co-primary endpoints 
16 weeks were the proportion of 

subjects achieving:1) at 
BE Period:least a 75% reduction in 
Up to WeekEASI (EASI 75) from 
136Baseline at Week 16 and 2) 

vIGA-AD of 0/1 (clear or 
almost clear) with at least 
two grades of reduction 
from Baseline at Week 16. 

901 12-75 years 
old, with a 
diagnosis of 
chronic AD 
who had an 
inadequate 
response to 
treatment with 
TCS or TCI 

171 study 
sites located 
in 22 
countries 
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8 Statistical and Clinical and Evaluation 

8.1. Review of Relevant Individual Trials Used to Support Efficacy 

8.1.1. Trial Design 

The Applicant conducted three Phase 3 trials (M16-045, M18-891, and M16-047). Trials M16-
045 and M18-891 were identically designed monotherapy trials. Trial M16-047 evaluated the 
safety and efficacy of upadacitinib in combination with topical corticosteroids (TCS). For 
enrollment, the protocols for all three trials specified the following key inclusion criteria: 

• Male or female, ≥ 12 and ≤ 75 years of age at screening 
• Body weight ≥ 40 kg for subjects between ≥ 12 and < 18 years of age at baseline 
• Chronic AD with onset of symptoms at least 3 years prior to baseline and meets the 

Hanifin and Rajka criteria 
• Documented history (within 6 months of the baseline visit) of inadequate response to 

TCS or TCI OR documented systemic treatment for atopic dermatitis within 6 months 
prior to the baseline visit 

• Validated Investigator Global Assessment for Atopic Dermatitis (vIGA-AD) score ≥ 3 
(moderate) at screening and baseline visits, see Table 13 for details of the vIGA-AD 

• Eczema Area and Severity Index (EASI) score ≥ 16 at screening and baseline visits, see 
Table 14 for details of the EASI 

• Body surface area (BSA) of AD involvement ≥ 10% at screening and baseline visits 
• Baseline weekly average of daily Worst Itch Numeric Rating Scale (WI-NRS) ≥4. The 

protocols specified that the baseline weekly average of daily WI-NRS will be calculated 
from the 7 days immediately preceding the baseline visit and a minimum of 4 daily 
scores out of the 7 days is required. Figure 5 presents the WI-NRS. 

Table 13. Validated Investigator Global Assessment for Atopic Dermatitis (vIGA-AD) 
Score Morphological Description 
0 - Clear No inflammatory signs of atopic dermatitis (no erythema, no induration/papulation, 

no lichenification, no oozing/crusting). Post-inflammatory hyperpigmentation and/or 
hypopigmentation may be present. 

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

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

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

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

Source: page 150 of the protocol for Trial M16-045. 

Table 14. Eczema Area and Severity Index (EASI) 
Body Region EASI Score 
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Head/Neck (H) (E + I + Ex + L) x Area x 0.1 
Upper limbs (UL) (E + I + Ex + L) x Area x 0.2 
Trunk (T) (E + I + Ex + L) x Area x 0.3 
Lower limbs (LL) (E + I + Ex + L) x Area x 0.4 

EASI = Sum of the above 4 body region scores 
The degree of severity of each sign (E=erythema, I=induration/papulation, Ex=excoriation, L=lichenification) in each of the 4 body regions is 
evaluated based on a scale ranging from 0 to 3 (0: none; 1: mild; 2: moderate; 3: severe), with half points allowed. 
Area (the affected body area) is defined as follows: 0=0%; 1=1-9%; 2=10-29%; 3=30-49%; 4=50-69%; 5=70-89%; 6=90-100%. Among the four 
zones, trunk includes the genital area, and lower limbs include the buttocks. 

Figure 5. Worst Itch Numeric Rating Scale (WI-NRS) 

Source: page 120 of the protocol for Trial M16-045. 

Phase 3 Monotherapy Trials (M16-045 & M18-891) 

Trials M16-045 and M18-891 were identically designed, randomized, multicenter, double-blind, 
placebo-controlled, Phase 3 trials to evaluate the safety and efficacy of two doses upadacitinib 
(15 and 30 mg) compared to placebo. The trial design schematic for these trials is presented in 
Figure 6. The trials consisted of a 35-day screening period, a 16-week double-blind treatment 
period, a long-term blinded extension period of up to Week 136, and a 30-day follow-up visit. 

Each trial was designed to enroll and randomize approximately 810 subjects from about 185 
investigational sites. Subjects were randomized to one of the following treatment groups in a 
1:1:1 ratio: upadacitinib 30 mg, upadacitinib 15 mg, and placebo. The randomization was 
stratified by baseline disease severity (vIGA-AD score), geographic region (US/Puerto 
Rico/Canada, Japan, China, and Other), and age (adolescent [ages 12-17 years] vs. adult [ages 
18-75 years]). The protocols specified that a supplemental study will continue to enroll 
adolescent subjects (adolescent sub-study) until a total of 180 adolescent subjects are enrolled 
in the overall study (main study + adolescent sub-study) for each trial. The protocols specified 
that the randomization for the adolescent sub-study will be stratified by baseline disease 
severity (vIGA-AD score) and geographic region (US/Puerto Rico/Canada and Other). The 
adolescent sub-studies were ongoing at the time of sNDA submission. 
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Figure 6. Trial Design Schematic for Trials M16-045 and M18-891 

Source: page 16 of the protocol for Trial M16-045. 

Study product was administered orally (i.e., tablets) once daily (QD) for 16 weeks. At Week 16, 
subjects in the placebo group were re-randomize in a 1:1 ratio to receive either upadacitinib 30 
mg or upadacitinib 15 mg. The protocols specified stratifying the re-randomization by EASI-50 
status (yes/no), geographic region, and age (adolescent vs. adult). Subjects originally in the 
upadacitinib 30 mg group or upadacitinib 15 mg group were specified to continue their 
treatment up to the Week 136 visit. Subjects were scheduled to have the following study visits: 
screening, baseline (Day 1), and Weeks 1, 2, 4, 8, 12, 16, 20, 24, 32, 40, 52, and every 12 weeks 
until Week 136. 

The protocols specified that rescue treatment for AD may be provided at the discretion of the 
investigator starting at Week 4, if medically necessary and the following specified parameters 
are met: 

• Week 4 through Week 24: subjects with less than a 50% reduction in EASI (EASI-50) 
response at any two consecutive scheduled visits (e.g., at Week 2 and Week 4 with 
rescue at Week 4; or at Week 20 and Week 24 with rescue at Week 24) 

• After Week 24: subjects with < EASI-50 response at any scheduled or unscheduled visit 

The protocols specified that subjects who receive topical rescue treatment or oral 
corticosteroids during the study treatment period can continue study drug. If oral 
corticosteroids must be used, rescue treatment was specified to be limited to prednisone or 
prednisolone for up to 1 mg/kg for no more than 2 consecutive weeks. The protocols specified 
that any subject who receives oral corticosteroid for more than 2 consecutive weeks regardless 
of the dosage of corticosteroid should permanently discontinue study drug. If a subject needs 
rescue treatment with a non-corticosteroid systemic agent (including but not limited to 
cyclosporine, methotrexate, mycophenolate mofetil, azathioprine, dupilumab) or with an 
injectable or parenteral corticosteroid, the protocols specified that study drug should be 
permanently discontinued prior to the initiation of rescue systemic agent. The protocols 
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specified that subjects receiving rescue medications will be counted as nonresponders after the 
start of rescue medication for the primary analysis of the binary efficacy endpoints. 

Phase 3 Combination Trial (M16-047) 

Trial M16-047 was a randomized, multicenter, double-blind, placebo-controlled, Phase 3 trial to 
evaluate the safety and efficacy of two doses of upadacitinib (15 and 30 mg) in combination 
with TCS therapy. The trial design schematic for Trial M16-047 is presented in Figure 7. The trial 
consisted of a 35-day screening period, a 16-week double-blind treatment period, a long-term 
blinded extension period of up to Week 136, and a 30-day follow-up visit. 

The trial was designed to enroll and randomize approximately 810 subjects from about 185 
investigational sites. Subjects were randomized to one of the following treatment groups in a 
1:1:1 ratio: upadacitinib 30 mg, upadacitinib 15 mg, and placebo. The randomization was 
stratified by baseline disease severity (vIGA-AD score), geographic region (US/Puerto 
Rico/Canada, Japan, China, and Other), and age (adolescent vs. adult). The protocol specified 
that a supplemental study will continue to enroll adolescent subjects (adolescent sub-study) 
until a total of 180 adolescent subjects are enrolled in the overall study (main study + 
adolescent sub-study). The protocol specified that the randomization for the adolescent sub-
study will be stratified by baseline disease severity (vIGA-AD score) and geographic region 
(US/Puerto Rico/Canada and Other). The adolescent sub-study was ongoing at the time of sNDA 
submission. 

Figure 7. Trial Design Schematic for Trial M16-047 

Source: page 15 of the protocol for Trial M16-047. 

Study product was administered orally QD for 16 weeks. At Week 16, subjects in the placebo 
group were re-randomize in a 1:1 ratio to receive either upadacitinib 30 mg or upadacitinib 15 
mg. The protocols specified stratifying the re-randomization by EASI-50 status (yes/no), 
geographic region, and age (adolescent vs. adult). Subjects originally in the upadacitinib 30 mg 
group or upadacitinib 15 mg group were specified to continue their treatment up to the Week 
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136 visit. Subjects were scheduled to have the following study visits: screening, baseline (Day 
1), and Weeks 1, 2, 4, 8, 12, 16, 20, 24, 32, 40, 52, and every 12 weeks until Week 136. 

Starting at the baseline visit and continuing through the end of the trial, all subjects were to 
initiate treatment with TCS with the following step-down regimen: 

• Apply medium potency TCS QD to areas with active lesions for a maximum of 3 
consecutive weeks. Low potency TCS or TCI should be applied QD on areas of thin skin 
(face, neck, intertriginous and genital areas) or for areas where medium TCS are 
considered unsafe (e.g., areas of skin atrophy). See Table 15 for types and potency levels 
of recommended TCS. 

• After lesions are under control (clear or almost clear) or after 3 consecutive weeks of 
medium potency TCS QD, switch from medium potency to low potency TCS and treat 
QD for 7 days, then stop. For sensitive skin locations, low-potency TCS, or TCI are to be 
tapered and stopped. 

• If lesions return or persist, resume treatment with the step-down approach described 
above until lesion resolution as long as there is no sign of local or systemic TCS toxicity. 

• The subject should be monitored for signs of local or systemic TCS toxicity and step 
down or stopping treatment should be performed as necessary. Topical therapy may be 
further limited in duration and potency if medically advisable (e.g., in subjects with 
extensive TCS pretreatment and clinical signs of TCS side effects such as striae, skin 
atrophy, or bruising). 

• At or after Week 4, see also rescue therapy below for further details on rescue 
treatment options with higher potency TCS or systemic therapy. 

• At or after Week 52, the use of any concomitant topical medication for AD can be 
administered per investigator discretion and is no longer required. 

Table 15. Potency Levels of Recommended Topical Corticosteroids1 

Potency2 Recommended Topical Steroids 
Low3 Hydrocortisone 1% cream 

Triamcinolone acetonide 0.1% cream Medium Fluocinolone acetonide 0.025% ointment 
1 Potency levels are per U.S. guidelines. 
2 If the subject is intolerant to these TCS or they are not available, they may be substituted by a topical steroid with the same potency from the 
list provided in the protocol. 
3 Low potency steroids are to be applied to sensitive areas (e.g., face, intertriginous areas, groin). 
Source: page 30 of the protocol for Trial M16-047. 

The protocol specified that rescue treatment for AD may be provided at the discretion of the 
investigator starting at Week 4, if medically necessary and the following specified parameters 
are met: 
• Week 4 through Week 24: subjects with < EASI-50 response at any two consecutive 

scheduled visits (e.g., at Week 2 and Week 4 with rescue at Week 4; or at Week 20 and 
Week 24 with rescue at Week 24) 

• After Week 24: subjects with < EASI-50 response at any scheduled or unscheduled visit 
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8.1.4. Subject Disposition, Demographics, and Baseline Disease 
Characteristics 

Trial M16-045 enrolled and randomized a total of 847 subjects from 151 investigational sites 
located in 24 countries. Trial M18-891 enrolled and randomized a total of 836 subjects from 
154 investigational sites located in 23 countries. Trial M16-047 enrolled and randomized a total 
of 901 subjects from 171 investigational sites located in 22 countries. Table 16 presents the 
disposition of subjects for Trials M16-045 and M18-891. Table 17 presents the disposition of 
subjects for Trial M16-047. In each trial, the trial discontinuation rate during Weeks 0 to 16 was 
higher in the placebo group compared to the two upadacitinib treatment groups. In addition, 
the discontinuation rates were similar between the two upadacitinib treatment groups. The 
overall rate of discontinuation during Weeks 0 to 16 in the combination Phase 3 trial (i.e., Trial 
M16-047) was smaller than the two monotherapy Phase 3 trials (i.e., Trials M16-045 and M18-
891). 

Table 16. Disposition of Subjects (Weeks 0 to 16) – Trials M16-045 and M18-891 (ITT1) 
Trial M16-045 Trial M18-891 

Upadacitinib Upadacitinib 
Placebo 15 mg 30 mg Placebo 15 mg 30 mg
(N=281) (N=281) (N=285) (N=278) (N=276) (N=282) 

Discontinued, n (%) 33 (12) 8 (3) 11 (4) 33 (12) 12 (4) 12 (4) 
Adverse events 5 (2) 1 (<1) 5 (2) 7 (3) 5 (2) 2 (1) 
Lost to follow-up 2 (1) 3 (1) 1 (<1) 0 0 1 (<1) 
Withdrawal by subject 17 (6) 2 (1) 4 (1) 12 (4) 3 (1) 6 (2) 
Other 9 (3) 2 (1) 1 (<1) 14 (5) 4 (1) 3 (1) 

1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADSL.xpt, ADDS.xpt 

Table 17. Disposition of Subjects (Weeks 0 to 16) – Trial M16-047 (ITT1) 
Trial M16-047 

Upadacitinib 
Placebo + TCS 15 mg + TCS 30 mg + TCS

(N=304) (N=300) (N=297) 
Discontinued, n (%) 18 (6) 10 (3) 8 (3) 
Adverse events 3 (1) 2 (1) 1 (<1) 
Lost to follow-up 5 (2) 2 (1) 2 (1) 
Withdrawal by subject 7 (2) 5 (2) 2 (1) 
Other 3 (1) 1 (<1) 3 (1) 

1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADSL.xpt, ADDS.xpt 

Table 18 and Table 19 present the demographics for the monotherapy trials (i.e., M16-045 and 
M18-891) and the combination trial (i.e., M16-047), respectively. The three trials were 
generally similar with respect to age, sex, and race. The monotherapy trials had a slightly higher 
proportion of subjects from the United States compared to the combination trial.  
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Table 18. Demographics – Trials M16-045 and M18-891 (ITT1) 
Trial M16-045 Trial M18-891 

Upadacitinib Upadacitinib 
Placebo 15 mg 30 mg Placebo 15 mg 30 mg
(N=281) (N=281) (N=285) (N=278) (N=276) (N=282) 

Age (years)
 Mean (SD) 34 (15) 34 (16) 34 (16) 33 (15) 33 (16) 34 (16)
 Median 31 30 29 29 28 30
 Min, Max 12, 75 12, 74 12, 75 13, 71 12, 74 12, 75
  Categories, n (%)

  12 to 17 40 (14) 42 (15) 42 (15) 36 (13) 33 (12) 35 (12)
  18 to 64 230 (82) 226 (80) 228 (80) 231 (83) 228 (83) 228 (81) 
≥ 65 11 (4) 13 (5) 15 (5) 11 (4) 15 (5) 19 (7) 

Sex, n (%)
 Male 144 (51) 157 (56) 155 (54) 154 (55) 155 (56) 162 (57)
 Female 137 (49) 124 (44) 130 (46) 124 (45) 121 (44) 120 (43) 
Race, n (%)
 White 182 (65) 182 (65) 191 (67) 195 (70) 184 (67) 198 (70)
 Asian 69 (25) 63 (22) 71 (25) 56 (20) 65 (24) 62 (22)
  Black / African American 21 (7) 26 (9) 8 (3) 16 (6) 17 (6) 18 (6)
  Other 9 (3) 10 (4) 15 (5) 11 (4) 10 (4) 4 (1) 
Country, n (%)
 United States 76 (27) 84 (30) 71 (25) 76 (27) 78 (28) 82 (29)
 Outside United States 205 (73) 197 (70) 214 (75) 202 (73) 198 (72) 200 (71) 

1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADSL.xpt 

Table 19. Demographics – Trial M16-047 (ITT1) 
Trial M16-047 

Upadacitinib 
Placebo + TCS 15 mg + TCS 30 mg + TCS

(N=304) (N=300) (N=297) 
Age (years)
 Mean (SD) 34 (15) 33 (14) 35 (16)
 Median 31 28 31
 Min, Max 12, 75 13, 74 12, 72
  Categories, n (%)

  12 to 17 40 (13) 39 (13) 37 (12)
  18 to 64 250 (82) 256 (85) 243 (82) 

≥ 65 14 (5) 5 (2) 17 (6) 
Sex, n (%)
 Male 178 (59) 179 (60) 190 (64)
 Female 126 (41) 121 (40) 107 (36) 
Race, n (%)
 White 225 (74) 204 (68) 218 (73)
 Asian 60 (20) 64 (21) 61 (21)
  Black / African American 18 (6) 19 (6) 13 (4)
  Other 1 (<1) 13 (4) 5 (2) 
Country, n (%)
 United States 56 (18) 57 (19) 53 (18)
 Outside United States 248 (82) 243 (81) 244 (82) 

1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADSL.xpt 
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Table 20 and Table 21 present the key baseline disease characteristics for the monotherapy 
trials (i.e., M16-045 and M18-891) and the combination trial (i.e., M16-047), respectively. 
Overall, the proportion of subject that had prior systemic therapy for AD was lower in Trial 
M16-045 compared to Trials 18-891 and M16-047. The proportion of subjects with severe 
disease (i.e., IGA score = 4 [severe]) was also lower in Trial M16-045 compared to Trials M18-
891 and M16-047. The three trials were generally similar with respect to EASI score, percent 
BSA involvement, and WI-NRS score at baseline. Table 110 and Table 111 in Appendix 18.5.3 
present the baseline ADerm-IS and ADerm-SS information for the monotherapy trials and 
combination trial, respectively. 

Table 20. Baseline Disease Characteristics – Trials M16-045 and M18-891 (ITT1) 
Trial M16-045 Trial M18-891 

Upadacitinib Upadacitinib 
Placebo 15 mg 30 mg Placebo 15 mg 30 mg
(N=281) (N=281) (N=285) (N=278) (N=276) (N=282) 

Duration of AD 
Diagnosis (years)
 n 281 281 285 278 276 281
 Mean (SD) 21.3 (15.3) 20.5 (15.9) 20.4 (14.3) 21.1 (13.6) 18.8 (13.3) 20.8 (14.3)
 Median 18.7 16.8 17.8 19.5 17.2 19.0
 Min, Max 0.04, 69.5 0.1, 72.1 0.1, 66.0 0.1, 67.8 0.3, 64.8 0.1, 74.3 
Prior Systemic 
Therapy for 
AD, n (%)
 Yes 144 (51) 120 (43) 129 (45) 156 (56) 155 (56) 145 (51)
 No 137 (49) 161 (57) 156 (55) 122 (44) 121 (44) 137 (49) 
vIGA-AD, n (%)
  3 - Moderate 154 (55) 152 (54) 156 (55) 125 (45) 125 (45) 125 (44)
  4 - Severe 127 (45) 129 (46) 129 (45) 153 (55) 151 (55) 157 (56) 
EASI
 n 281 281 285 277 276 282
 Mean (SD) 28.8 (12.6) 30.6 (12.8) 29.0 (11.1) 29.1 (12.1) 28.6 (11.7) 29.7 (12.2)
 Median 24.4 26.3 26.6 25.5 26.2 26.4
 Min, Max 16.0, 71.4 16.0, 67.2 16.0, 63.0 16.0, 72.0 16.0, 70.3 16.0, 72.0 
Percent BSA
 n 281 281 285 277 276 282
 Mean (SD) 45.7 (21.6) 48.5 (22.2) 47.0 (22.0) 47.6 (22.7) 45.1 (22.4) 47.0 (23.2)
 Median 42 45 44.5 43 40 44.3
 Min, Max 11.0, 98.0 10.0, 98.0 12.0, 99.0 12.0, 99.9 10.0, 99.0 11.0, 99.0 
WI-NRS
 n 276 279 282 277 275 281
 Mean (SD) 7.3 (1.7) 7.2 (1.6) 7.3 (1.5) 7.3 (1.6) 7.2 (1.6) 7.3 (1.6)
 Median 7.4 7.2 7.4 7.3 7.3 7.4
 Min, Max 0.3, 10.0 1.9, 10.0 2.1, 10.0 3.3, 10.0 2.9, 10.0 3.8, 10.0
  Categories, n (%)

 < 4 4 (1) 5 (2) 2 (1) 3 (1) 5 (2) 1 (0) 
≥ 4 272 (97) 274 (98) 280 (98) 274 (99) 270 (98) 280 (99)

  Missing 5 (2) 2 (1) 3 (1) 1 (0) 1 (0) 1 (0) 
1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADSL.xpt, ADEFNRS.xpt, ADEFADR.xpt 
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Table 21. Baseline Disease Characteristics – Trial M16-047 (ITT1) 
Trial M16-047 

Upadacitinib 
Placebo + TCS 

(N=304) 
15 mg + TCS

(N=300) 
30 mg + TCS

(N=297) 
Duration of AD Diagnosis (years)
 n 303 300 297
 Mean (SD) 
Median 

24.3 (15.2) 
21.9 

22.9 (13.9) 
20.7 

23.1 (16.1)
20.4

 Min, Max 0.1, 72.9 0.1, 65.8 0.1, 69.2 
Prior Systemic Therapy for AD, n (%)
 Yes 
No 

157 (52) 
147 (48) 

171 (57) 
129 (43) 

172 (58)
125 (42) 

vIGA-AD, n (%)
  3 - Moderate 
  4 - Severe 

143 (47) 
161 (53) 

141 (47) 
159 (53) 

140 (47)
157 (53) 

EASI
 Mean (SD) 
Median 

30.3 (13.0) 
26.1 

29.2 (11.8) 
25.1 

29.7 (11.8)
26.7

 Min, Max 16.0, 69.6 16.0, 69.0 16.0, 67.8 
Percent BSA
 Mean (SD) 
Median 

48.6 (23.1) 
43.0 

46.7 (21.6) 
43.5 

48.5 (23.1)
49

 Min, Max 12.0, 99.0 12.0, 98.0 12.5, 99.9 
WI-NRS
 n 301 299 295
 Mean (SD) 
Median 

7.1 (1.6) 
7.2 

7.1 (1.8) 
7.1 

7.4 (1.6)
7.5

 Min, Max 0.7, 10.0 0.0, 10.0 0.6, 10.0
  Categories, n (%)

 < 4 
≥ 4 

  Missing 

7 (2) 
294 (97) 

3 (1) 

11 (4) 
288 (96) 

1 (0) 

4 (1) 
291 (98)

2 (1) 
1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADSL.xpt, ADEFNRS.xpt, ADEFADR.xpt 

8.1.5. Rescue Medication Use 

The use of rescue medication during Weeks 0 to 16 is summarized by treatment group in Table 
22. In all three trials, the proportion of subjects who used rescue medication was higher in the 
placebo group compared to the upadacitinib groups. The proportion of subjects who used 
rescue medication was higher in the monotherapy trials (i.e., M16-045 and M18-891) compared 
to the combination trial (i.e., M16-047). 

Table 22. Rescue Medication Use During Weeks 0 to 16 – Trials M16-045, M18-891, and M16-
047 (ITT1) 

Upadacitinib 
Placebo 15 mg 30 mg 

Trial M16-045 (Monotherapy) N=281 N=281 N=285 
Any Rescue, n (%) 133 (47) 32 (11) 19 (7) 

Trial M18-891 (Monotherapy) N=278 N=276 N=282 
Any Rescue, n (%) 120 (43) 25 (9) 16 (6) 

Trial M16-047 (Combination) N=304 N=300 N=297 
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Upadacitinib 
Placebo 15 mg 30 mg 

Any Rescue, n (%) 78 (26) 16 (5) 16 (5) 
1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADSL.xpt 

8.1.6. Results of the Coprimary Efficacy Endpoints 

Table 23 and Table 24 present the results of the coprimary efficacy endpoints at Week 16 for 
the monotherapy trials (i.e., M16-045 and M18-891) and the combination trial (i.e., M16-047), 
respectively. In all three trials, both doses of upadacitinib were statistically superior to placebo 
on both coprimary efficacy endpoints (p-values < 0.001). 

Table 23. Results of the Coprimary Efficacy Endpoints at Week 16 – Trials M16-045 and M18-
891 (ITT1) 

Trial M16-045 Trial M18-891 
Upadacitinib Upadacitinib 

Placebo 15 mg 30 mg Placebo 15 mg 30 mg
(N=281) (N=281) (N=285) (N=278) (N=276) (N=282) 

vIGA-AD Response2  8% 48% 62% 5% 39% 52%
  Difference from Placebo - 40% 54% - 34% 47% 

 (95% CI)3 (33%, 46%) (47%, 60%) (28%, 40%) (41%, 54%)
 P-value3 - <0.001 <0.001 - <0.001 <0.001 
EASI-75 16% 70% 80% 13% 60% 73%
  Difference from Placebo - 53% 63% - 47% 60% 

 (95% CI)3 (46%, 60%) (57%, 70%) (40%, 54%) (53%, 66%)
 P-value3 - <0.001 <0.001 - <0.001 <0.001 

1 Intent-to-Treat (ITT) population: all randomized subjects. Missing data was imputed using NRI-C. 
2 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
3 Difference (95% CI) and p-value based on the CMH test stratified by baseline vIGA-AD score and age (adolescent vs. adults).  
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt 

Table 24. Results of the Coprimary Efficacy Endpoints at Week 16 – Trial M16-047 (ITT1) 
Trial M16-047 

Upadacitinib 
Placebo + TCS 15 mg + TCS 30 mg + TCS

(N=304) (N=300) (N=297) 
vIGA-AD Response2 11% 40% 59%
  Difference from Placebo - 29% 48% 

 (95% CI)3 (22%, 35%) (41%, 54%)
 P-value3 - <0.001 <0.001 
EASI-75 26% 65% 77%
  Difference from Placebo - 38% 51% 

 (95% CI)3 (31%, 45%) (44%, 57%)
 P-value3 - <0.001 <0.001 

1 Intent-to-Treat (ITT) population: all randomized subjects. Missing data was imputed using NRI-C. 
2 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
3 Difference (95% CI) and p-value based on the CMH test stratified by baseline vIGA-AD score and age (adolescent vs. adults).  
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt 

Table 25 presents the number and percentage of subjects who had missing data for the 
coprimary efficacy endpoints at Week 16 by treatment group for all three Phase 3 trials. In 
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addition, the table presents the number and percentage of subjects who had missing data but 
excludes the subjects with missing data who received rescue therapy during the double-blind 
period (i.e., Weeks 0 to 16). The percentage of subjects with missing data was higher in the 
placebo group compared to the upadacitinib groups in all three trials. 

Table 25. Subjects with Missing Data for the Coprimary Efficacy Endpoints at Week 16 – Trials 
M16-045, M18-891, and M16-047 (ITT1) 

Upadacitinib 
Placebo 15 mg 30 mg Total 

Trial M16-045 (Enrolled) N=281 N=281 N=285 N=847
  All Missing Subjects, n (%) 38 (14) 9 (3) 13 (5) 60 (7)
  Excluding Subjects who 
  received Rescue Therapy, n (%) 21 (7) 6 (2) 10 (4) 37 (4) 
Trial M18-891(Enrolled) N=278 N=276 N=282 N=836
  All Missing Subjects, n (%) 37 (13) 10 (4) 18 (6) 65 (8)
  Excluding Subjects who 
  received Rescue Therapy, n (%) 17 (6) 6 (2) 16 (6) 39 (5) 
Trial M16-047 (Enrolled) N=304 N=300 N=297 N=901
  All Missing Subjects, n (%) 21 (7) 12 (4) 7 (2) 40 (4)
  Excluding Subjects who 
  received Rescue Therapy, n (%) 20 (7) 10 (3) 7 (2) 37 (4) 

1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt, ADSL.xpt 

Table 26 presents the number and percentage of subjects that had missing visits due to the 
COVID-19 pandemic by treatment group and visit for all three Phase 3 trials. Approximately 1% 
of subjects in each trial had missed the Week 16 visit due to the COVID-19 pandemic. 

Table 26. Subjects with Missing Visits due to COVID-19 Pandemic – Trials M16-045, M18-891, 
and M16-047 (ITT1) 

Upadacitinib 
Placebo 15 mg 30 mg Total 

Trial M16-045 N=281 N=281 N=285 N=847
 Week 12, n (%) 0 0 1 (<1) 1 (<1)
 Week 16, n (%) 4 (1) 1 (<1) 2 (1) 7 (1) 
Trial M18-891 N=278 N=276 N=282 N=836
 Week 12, n (%) 1 (<1) 1 (<1) 4 (1) 6 (1)
 Week 16, n (%) 1 (<1) 0 (0) 4 (1) 5 (1) 
Trial M16-047 N=304 N=300 N=297 N=901
 Week 16, n (%) 2 (1) 2 (1) 2 (1) 6 (1) 

1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt 

Table 27, Table 28, and Table 29 present the results for the coprimary efficacy endpoints at 
Week 16 using the primary method for handling missing data as well as the prespecified 
sensitivity analyses for handling missing data for Trials M16-045, M18-891, and Trial M16-047, 
respectively. For all three trials, the results were similar across of the various methods as the 
proportion of missing data was small. In the extreme case (i.e., worst-case scenario), both doses 
of upadacitinib remained significantly superior to placebo (p-values < 0.001) for both coprimary 
efficacy endpoints in all three trials. 
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Table 27. Results of the Coprimary Efficacy Endpoints at Week 16 by Various Methods to 
Impute Missing Data – Trial M16-045 (ITT1) 

Upadacitinib Difference (P-Value)2 

Placebo 15 mg 30 mg 15 mg vs. 30 mg vs.
(N=281) (N=281) (N=285) Placebo Placebo 

vIGA-AD Response3

 NRI-C (Primary)  8% 48% 62% 40% (<0.001) 54% (<0.001)
 NRI-NC 8% 48% 62% 40% (<0.001) 54% (<0.001)
 MI 9% 49% 64% 40% (<0.001) 55% (<0.001)
 Worst-case 16% 48% 62% 32% (<0.001) 46% (<0.001) 
EASI-75
 NRI-C (Primary) 16% 70% 80% 53% (<0.001) 63% (<0.001)
 NRI-NC 16% 69% 79% 54% (<0.001) 64% (<0.001)
 MI 17% 70% 81% 53% (<0.001) 64% (<0.001)
 Worst-case 23% 69% 79% 46% (<0.001) 56% (<0.001) 

1 Intent-to-Treat (ITT) population: all randomized subjects. 
2 Difference and p-value based on the CMH test stratified by baseline vIGA-AD score and age (adolescent vs. adults). 
3 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt 

Table 28. Results of the Coprimary Efficacy Endpoints at Week 16 by Various Methods to 
Impute Missing Data – Trial M18-891 (ITT1) 

Upadacitinib Difference (P-Value)2 

Placebo 15 mg 30 mg 15 mg vs. 30 mg vs.
(N=278) (N=276) (N=282) Placebo Placebo 

vIGA-AD Response3

 NRI-C (Primary) 5% 39% 52% 34% (<0.001) 47% (<0.001)
 NRI-NC 5% 39% 51% 34% (<0.001) 46% (<0.001)
 MI 5% 39% 54% 34% (<0.001) 48% (<0.001)
 Worst-case 11% 39% 51% 28% (<0.001) 40% (<0.001) 
EASI-75
 NRI-C (Primary) 13% 60% 73% 47% (<0.001) 60% (<0.001)
 NRI-NC 13% 60% 72% 47% (<0.001) 59% (<0.001)
 MI 14% 61% 75% 47% (<0.001) 61% (<0.001)
 Worst-case 19% 60% 72% 41% (<0.001) 53% (<0.001) 

1 Intent-to-Treat (ITT) population: all randomized subjects. 
2 Difference and p-value based on the CMH test stratified by baseline vIGA-AD score and age (adolescent vs. adults). 
3 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt 

Table 29. Results of the Coprimary Efficacy Endpoints at Week 16 by Various Methods to 
Impute Missing Data – Trial M16-047 (ITT1) 

Upadacitinib Difference (P-Value)2 

Placebo 15 mg + 30 mg +
+ TCS TCS TCS 15 mg vs. 30 mg vs.

(N=304) (N=300) (N=297) Placebo Placebo 
vIGA-AD Response3

 NRI-C (Primary) 11% 40% 59% 29% (<0.001) 48% (<0.001)
 NRI-NC 11% 39% 58% 28% (<0.001) 47% (<0.001)
 MI 11% 41% 60% 29% (<0.001) 48% (<0.001)
 Worst-case 17% 39% 58% 22% (<0.001) 41% (<0.001) 
EASI-75
 NRI-C (Primary) 26% 65% 77% 38% (<0.001) 51% (<0.001) 
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Figure 11, Figure 12, and Figure 13 present the results for the proportion of subjects with EASI-
75 by visit (Weeks 0 to 52) for Trials M16-045, M18-891, and M16-047, respectively. 

It should be noted that the original datasets (i.e., those submitted in the supplement on 
October 15, 2020) included data up to a specific cutoff date or a subject’s Week 16 visit date, 
whichever was later. Therefore, in order evaluate efficacy up to Week 52, the Agency sent the 
Applicant an information request on June 17, 2021 for the data up to Week 52, as all subjects 
should have either completed their Week 52 visit or discontinued their respective trial by the 
date of the information request. The Applicant submitted the requested datasets on June 22, 
2021 and the results presented below are based on these new datasets. It should be noted that 
the new datasets differ slightly from the original datasets in regard to designation of subjects 
who received rescue medication and visits designated as being missed because of the COVID-19 
pandemic.  

Figure 8. Proportion of Subjects with IGA Response1 by Visit – Trial M16-045 (ITT2) 

1 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
2 ITT population: all randomized subjects. Missing data was imputed using NRI-NC. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt (submitted on June 22, 2021) 
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Figure 9. Proportion of Subjects with IGA Response1 by Visit – Trial M18-891 (ITT2) 

1 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
2 ITT population: all randomized subjects. Missing data was imputed using NRI-NC. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt (submitted on June 22, 2021) 

Figure 10. Proportion of Subjects with IGA Response1 by Visit – Trial M16-047 (ITT2) 

1 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
2 ITT population: all randomized subjects. Missing data was imputed using NRI-NC. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt (submitted on June 22, 2021) 
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Figure 11. Proportion of Subjects with EASI-75 by Visit – Trial M16-045 (ITT1) 

1 ITT population: all randomized subjects. Missing data was imputed using NRI-NC. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt (submitted on June 22, 2021) 

Figure 12. Proportion of Subjects with EASI-75 by Visit – Trial M18-891 (ITT1) 

1 ITT population: all randomized subjects. Missing data was imputed using NRI-NC. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt (submitted on June 22, 2021) 
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Figure 13. Proportion of Subjects with EASI-75 by Visit – Trial M16-047 (ITT1) 

1 ITT population: all randomized subjects. Missing data was imputed using NRI-NC. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt (submitted on June 22, 2021) 

8.1.9. Efficacy Results by Age (Adults vs. Adolescents) 

Table 35 presents the results of the coprimary efficacy endpoints at Week 16 by age (i.e., adults 
vs. adolescents) for Trials M16-045, M18-891, and M16-047. Table 36 presents the results of 
the WI-NRS at Week 16 by age for Trials M16-045, M18-891, and M16-047. A generally large 
treatment effect for both doses of upadacitinib was observed in adults and adolescents for all 
three trials. 

Table 35. Results of the Coprimary Efficacy Endpoints at Week 16 by Age (Adults vs. 
Adolescents) – Trials M16-045, M18-891, and M16-047 (ITT1) 

Adults Adolescents 
Upadacitinib Upadacitinib 

Placebo 15 mg 30 mg Placebo 15 mg 30 mg 
Trial M16-045 
  vIGA-AD Response2 

N=241 
9% 

N=239 
50% 

N=243 
61% 

N=40 
8% 

N=42 
38% 

N=42
69%

 Difference (95% CI) - 41% 52% - 31% 62% 
(34%, 49%) (45%, 59%) (14%, 47%) (45%, 78%)

 EASI-75 18% 69% 79% 8% 71% 83%
 Difference (95% CI) - 52% 61% - 63% 75% 

(44%, 59%) (54%, 68%) (47%, 79%) (61%, 89%) 
Trial M18-891 N=242 N=243 N=247 N=36 N=33 N=35
  vIGA-AD Response2 5% 38% 51% 3% 42% 62%

 Difference (95% CI) - 33% 46% - 40% 60% 
(27%, 40%) (39%, 52%) (22%, 57%) (42%, 77%)

 EASI-75 13% 59% 73% 14% 67% 74%
 Difference (95% CI) - 46% 60% - 53% 61% 

(39%, 54%) (52%, 67%) (33%, 72%) (42%, 79%) 
Trial M16-047 N=264 N=261 N=260 N=40 N=39 N=37
  vIGA-AD Response2 11% 41% 58% 8% 31% 65%

 Difference (95% CI) - 30% 46% - 23% 57% 
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Adults Adolescents 
Upadacitinib Upadacitinib 

Placebo 15 mg 30 mg Placebo 15 mg 30 mg 

EASI-75 
 Difference (95% CI) 

26% 
-

(22%, 37%) 
66% 
40% 

(32%, 48%) 

(39%, 53%) 
77% 
51% 

(44%, 59%) 

30% 
-

(7%, 40%) 
56% 
26% 

(5%, 47%) 

(40%, 75%)
76%
46% 

(26%, 65%) 
1 Intent-to-Treat (ITT) population: all randomized subjects. Missing data was imputed using NRI-C. 
2 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt 

Table 36. Results for Worst Itch NRS at Week 16 by Age (Adults vs. Adolescents) – Trials M16-
045, M18-891, and M16-047 (ITT1) 

Adults Adolescents 
Upadacitinib Upadacitinib 

Placebo 15 mg 30 mg Placebo 15 mg 30 mg 
Trial M16-045 N=233 N=234 N=238 N=39 N=40 N=42 
≥4-point improvement 11% 53% 61% 15% 45% 55%
in WI-NRS 
  Difference (95% CI) - 42% 50% 30% 39% 

(35%, 50%) (42%, 57%) - (10%, 49%) (21%, 58%) 
Trial M18-891 N=238 N=240 N=246 N=36 N=30 N=34 
≥4-point improvement 10% 43% 61% 3% 33% 50%
in WI-NRS 
  Difference (95% CI) - 33% 51% 31% 47% 

(25%, 40%) (44%, 58%) - (13%, 48%) (30%, 65%) 
Trial M16-047 N=256 N=252 N=258 N=38 N=36 N=33 
≥4-point improvement 15% 53% 65% 13% 42% 55%
in WI-NRS 
  Difference (95% CI) - 38% 50% 29% 41% 

(30%, 46%) (43%, 57%) - (9%, 48%) (21%, 61%) 
1 All randomized subjects with at least a WI-NRS score ≥ 4 at baseline. Baseline is defined as the average of the seven daily WI-NRS scores 
immediately prior to the first dose of study drug. Baseline is considered missing if 4 or more days of the 7-day period are missing, and subjects 
with missing baseline are not included in the analysis. Missing data after baseline was imputed using NRI-NC (i.e., there was no missing data 
due to the COVID-19 pandemic). 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFNRS.xpt 

8.1.10. Efficacy Results by Prior Use of Systemic Therapy for AD 

Table 37 presents the results of the coprimary efficacy endpoints at Week 16 by prior use of 
systemic therapy for AD (yes/no) for Trials M16-045, M18-891, and M16-047. The treatment 
effect was generally consistent between those that had prior use of systemic therapy for AD 
and those that did not. Table 38 presents the results of the coprimary efficacy endpoints at 
Week 16 in subjects who reported having inadequate response, loss of response, or medical 
complication to prior systemic therapy for AD. The treatment effect in this subpopulation was 
generally similar to the treatment effect in the overall population (see Table 23 and Table 24).  

Table 37. Results of the Coprimary Efficacy Endpoints at Week 16 by Prior Use of Systemic 
Therapy for AD – Trials M16-045, M18-891, and M16-047 (ITT1) 

Prior Systemic Therapy - Yes Prior Systemic Therapy - No 
Upadacitinib Upadacitinib 

Placebo 15 mg 30 mg Placebo 15 mg 30 mg 
Trial M16-045 N=144 N=120 N=129 N=137 N=161 N=156 
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Prior Systemic Therapy - Yes Prior Systemic Therapy - No 
Upadacitinib Upadacitinib 

vIGA-AD Response2 
Placebo 

6% 
15 mg 

48% 
30 mg 

61% 
Placebo 

11% 
15 mg 

48% 
30 mg 

63%
  Difference (95% CI) - 42% 55% - 37% 52% 

(33%, 52%) (46%, 64%) (28%, 46%) (42%, 61%) 
EASI-75 14% 68% 81% 19% 71% 78%
  Difference (95% CI) - 54% 67% - 52% 59% 

(43%, 64%) (59%, 76%) (43%, 62%) (50%, 69%) 
Trial M18-891 N=156 N=155 N=145 N=122 N=121 N=137 
vIGA-AD Response2 5% 39% 48% 4% 39% 56%
  Difference (95% CI) - 34% 43% - 35% 52% 

(25%, 42%) (34%, 52%) (25%, 44%) (43%, 61%) 
EASI-75 11% 61% 73% 16% 59% 73%
  Difference (95% CI) - 50% 62% - 42% 57% 

(41%, 59%) (53%, 71%) (31%, 53%) (47%, 67%) 
Trial M16-047 N=157 N=171 N=172 N=147 N=129 N=125 
vIGA-AD Response2 11% 36% 54% 10% 45% 65%
  Difference (95% CI) - 24% 42% - 34% 55% 

(16%, 33%) (33%, 51%) (24%, 44%) (45%, 64%) 
EASI-75 22% 63% 74% 31% 67% 81%
  Difference (95% CI) - 40% 52% - 36% 50% 

(31%, 50%) (43%, 61%) (25%, 47%) (40%, 60%) 
1 Intent-to-Treat (ITT) population: all randomized subjects. Missing data was imputed using NRI-C. 
2 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt, ADSL.xpt 

Table 38. Results of the Coprimary Efficacy Endpoints at Week 16 in Subjects who had 
Inadequate Response, Loss of Response, or Medical Complication to Prior Systemic Therapy 
for AD – Trials M16-045, M18-891, and M16-047 (ITT1) 

IGA Response2 at Week 16 EASI-75 at Week 16 
Upadacitinib Upadacitinib 

Placebo 15 mg 30 mg Placebo 15 mg 30 mg 
Trial M16-045 N=86 N=86 N=78 N=86 N=86 N=78 
Proportion 4% 51% 60% 11% 64% 85% 
Difference (95% CI) - 47% 56% - 53% 73% 

(35%, 58%) (44%, 68%) (41%, 65%) (63%, 84%) 
Trial M18-891 N=108 N=110 N=100 N=108 N=110 N=100 
Proportion 6% 35% 49% 11% 60% 74% 
Difference (95% CI) 30% 43% - 49% 63% 

- (20%, 40%) (33%, 54%) (38%, 60%) (52%, 73%) 
Trial M16-047 N=108 N=117 N=107 N=108 N=117 N=107 
Proportion 11% 35% 56% 22% 58% 76% 
Difference (95% CI) - 24% 45% - 36% 54% 

(14%, 35%) (34%, 56%) (24%, 48%) (43%, 65%) 
1 Intent-to-Treat (ITT) population: all randomized subjects. Missing data was imputed using NRI-C. 
2 Response was defined as a vIGA-AD score of 0 (“clear”) or 1 (“almost clear”) with at least a 2-grade reduction from baseline. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADEFF.xpt, ADSL.xpt, ADCM.xpt 

8.1.11. Findings in Additional Subgroup Populations 

The results of the coprimary efficacy endpoints at Week 16 by sex, race, weight (<70, 70-100, 
and >100 kg), country (United States and outside United States), and baseline IGA score are 
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AST was within the normal range at that time. According to the Applicant, no gastrointestinal 
AEs were reported for this subject. This reviewer agrees that this case was unlikely a true Hy’s 
Law case. This subject had elevated baseline ALT and bilirubin levels, and the concomitant 
treatments with amenamevir, loxoprofen and teprenone for herpes zoster and post-herpetic 
neuralgia most likely have contributed to the elevated ALT and AST on UPA Day 249. In 
addition, the LFT’s  improved with continued upadacitinib treatment. 

Figure 14. eDISH Plot of Maximum Postbaseline Total Bilirubin Versus Maximum Post-
baseline ALT (Long-term Upadacitinib Phase 3 AD Analysis Set) 

Abbreviations: AD = atopic dermatitis; ALT = alanine aminotransferase; LT = long-term; QD = once daily; TBILI = total bilirubin; ULN 
= upper limit of normal; UPA = upadacitinib 

No consistent pattern of treatment effects among the treatment groups in adolescent  
population in both the PBO-controlled and the Long-term Upadacitinib Phase 3 AD Analysis set. 

8.2.4.4.1.8. GI Perforation 

Per the Applicant, no treatment-emergent adjudicated GI perforation was reported in the AD 
clinical program. 

8.2.4.4.1.9. Thrombosis 

Venous thromboembolic events were defined as DVT and fatal/non-fatal pulmonary embolism 
(PE). In the overall AD program, 3 adjudicated VTE events were reported in subjects on 
upadacitinib. 
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Figure 15. Plot of Mean Change from Baseline in Selected Laboratory Values (Placebo-
Controlled AD Analysis Set) 

Within group least square means and 95% CI are displayed in this figure, based on ANCOVA analysis with treatment, baseline, and 
study in the model. 
Baseline is defined as the last non-missing value prior to the first dose of study drug or randomization if no study drug is given. 
Subjects with non-missing baseline and at least one post-baseline value are included in the analyses. 
Source: CSS Figure 3. 

In the PBO-controlled Analysis Set, Grade 3 hemoglobin decreases (hemoglobin < 8.0 g/dL) 
occurred in one subject in the 30mg group (0.1%). No Grade 4 hemoglobin decrease in any of 
the treatment groups was reported. 

As shown in Table 58, TEAEs of anemia were similar in the placebo and upadacitinib 15 mg 
groups, but higher in the upadacitinib 30 mg group. One event of anemia was serious and 2 led 
to discontinuation of study drug in subjects on upadacitinib 30 mg. 

Table 58. Number and Percentage of Subjects with Treatment-Emergent Anemia (Placebo-
Controlled AD Analysis Set) 

Overall Population Adolescent Population 

Placebo 
(N=902)

n (%) 

UPA 
15 mg

(N=899)
n (%) 

UPA 
30 mg

(N=906)
n (%) 

Placebo 
(N=115)

n (%) 

UPA 
15 mg

(N=114)
n (%) 

UPA 
30 mg

(N=114)
n (%) 

Any adverse event 4 (0.4) 3 (0.3) 13 (1.4) 0 1 (0.9) 0 
Anaemia 2 (0.2) 2 (0.2) 9 (1.0) 0 0 0 
Iron deficiency anaemia 1 (0.1) 0 1 (0.1) 0 0 0 
Haemoglobin decreased 1 (0.1) 1 (0.1) 3 (0.3) 0 1 (0.9) 0 

Source: Modified from ISS Tables 2.4__1.3.17.11. and 2.4__1.6.7.11. 

In the Long-term Upadacitinib Phase 3 AD Analysis Set, the decrease in mean hemoglobin from 
baseline was greater in the upadacitinib 30 mg group than the 15 mg group (Figure 16). At 
Week 64, the mean hemoglobin change from baseline was –6.492 g/L in the upadacitinib 30 mg 
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group, and –3.885 g/L in the 15 mg group. The fewer number of subjects after Week 64 
precluded a meaningful interpretation of the data at time points thereafter. 

Figure 16. Mean Change from Baseline in Hemoglobin Over Time (Long-term Upadacitinib 
Phase 3 AD Analysis Set) 

AD = atopic dermatitis; CI = confidence interval; QD = once daily; UPA = upadacitinib 
Note: Within group least square means and 95% CI are displayed in this figure, based on ANCOVA analysis with treatment, 
baseline, and study in the model. Baseline is defined as the last non-missing value prior to the first dose of study drug or 
randomization if no study drug is given. Subjects with non-missing baseline and at least 1 post-baseline value are included in the 
analyses. 
M16047-45498-95083008 had an outlier for Hemoglobin Week 64 (1450 G/L), which was excluded from the table. 
Source: SUR Figure 4. 

8.2.4.4.1.12. Neutropenia 

Upadacitinib treatment was associated with decreases in mean neutrophil count in a dose-
dependent pattern in the PBO-controlled AD Analysis Set. 

The proportions of subjects with ≥ Grade 3 and ≥ Grade 4 (neutrophils <1000 and <500) 
decreases in neutrophil count are shown in Table 59. The ≥ Grade 3 decrease was greater in the 
upadacitinib 30 mg group than the upadacitinib 15 mg group, and none in the placebo group. 
No subjects had ≥ Grade 4 decreases in neutrophils in any treatment group. Similar trend was 
observed in the adolescent population. 
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Table 59. Number and Percentage of Subjects Meeting Criteria for Potentially Clinically 
Significant Values for Neutrophils (PBO-controlled AD Analysis Set) 

Overall Population Adolescent Population 
UPA UPA UPA UPA 

PBO 15 mg 30 mg PBO 15 mg 30 mg 

Neutrophils 
(109/L) 

(N = 902) 
n/N_OBS

(%) 

(N = 899)
n/N_OBS

(%) 

(N = 906) 
n/N_OBS

(%) 

(N = 115)
n/N_OBS

(%) 

(N = 114)
n/N_OBS

(%) 

(N = 114)
n/N_OBS

(%) 
≥ Grade 3 
(< 1.0 - 0.5) 0 4/896 (0.4) 12/904 (1.3) 0 1/114 (0.9) 3/114 (2.6) 
≥ Grade 4 
(< 0.5) 0 0 0 0 0 0 

AD = atopic dermatitis; OBS = observed; PBO = placebo; QD = once daily; UPA = upadacitinib 
Source: CSS Table 49. 

As shown in Table 60, there was a dose-related increase in the percentage of subjects with 
neutropenia, though none of which was serious. Two events of neutropenia, both in 
the upadacitinib 30 mg group, led to discontinuation of study drug and were considered 
by the investigator to be possibly related to the study drug. The Applicant reported that neither 
of these subjects had any concurrent symptoms or infections associated with the episodes 
of neutropenia. 

(b) (6)
• Subject  in Study M16-045 (upadacitinib 30 mg QD): a 54-year-old female 

developed Grade 3 decrease in neutrophil count (0.92 x 109/L) on Study Day 29. Study 
treatment was discontinued Study Day 31 due to this event. Event resolved Study Day 
36. 

(b) (6)
• Subject  in Study M16-047 (upadacitinib 30 mg QD): a 54-year-old male with a 

baseline neutrophil count of 1.39 x 109/L experienced three episodes of Grade 3 
decrease in neutrophil count on Study Day 17 (0.54 x 109/L), Day 72 (0.99 x 109/L), and 
Day 85 (0.89 x 109/L). Study drug was interrupted for the first 2 episodes with resolution 
of the neutropenia. However, on Study Day 85 after the third episode of Grade 3 
decrease in neutrophil count, the study drug was permanently discontinued. The 
neutropenia resolved by Study Day 94. 
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Table 60. Number and Percentage of Subjects with Treatment-Emergent Neutropenia 
(Placebo-Controlled AD Analysis Set) 

Overall Population Adolescent Population 
Placebo UPA 15 mg UPA 30 mg Placebo UPA 15 mg UPA 30 mg
(N=902) (N=899) (N=906) (N=115) (N=114) (N=114)

n (%) n (%) n (%) n (%) n (%) n (%) 
Any adverse 
event 3 (0.3) 10 (1.1) 26 (2.9) 1 (0.9) 2 (1.8) 6 (5.3) 
Neutropenia 2 (0.2) 7 (0.8) 21 (2.3) 1 (0.9) 1 (0.9) 5 (4.4) 
Neutrophil 
count 
decreased 1 (0.1) 3 (0.3) 5 (0.6) 0 1 (0.9) 1 (0.9) 

Source: Modified from ISS Tables 2.4__1.3.17.12 and 2.4__1.6.7.12. 

As shown in Figure 17, in the Long-term Upadacitinib Phase 3 AD Analysis Set, the decreases in 
neutrophil counts were associated with upadacitinib treatment. At Week 64,  the mean change 
from baseline in neutrophil counts was –1.086 × 109/L for the upadacitinib 30  mg group, and – 
0.732 × 109/L for the 15 mg group. It is difficult to interpret the data after Week 64 due to the 
small population. 

Figure 17. Mean Change from Baseline in Neutrophils Over Time (Long-term Upadacitinib 
Phase 3 AD Analysis Set) 

Abbreviations: AD = atopic dermatitis; CI = confidence interval; QD = once daily; UPA = upadacitinib 
Note: Within group least square means and 95% CI are displayed in this figure, based on ANCOVA analysis with treatment, 
baseline, and study in the model. Baseline is defined as the last non-missing value prior to the first dose of study drug or 
randomization if no study drug is given. Subjects with non-missing baseline and at least 1 post-baseline value are included in the 
analyses. 
Source: SUR Figure 5  
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Figure 18. Plot of Mean Change from Baseline in Height (cm) in Adolescents by Randomized 
Treatment Group (Long-Term Upadacitinib Phase 3 AD Analysis Set) 

Source: SUR FIGURE 2.6__1.6. 

Reviewer’s Comments: 
This reviewer agrees that no significant differences in height change were observed between 
the upadacitinib treatment groups at Week 52 from baseline. 

8.2.4.4. Tanner Score 

This review agrees that although the available data on Tanner Score are limited, upadacitinib 
therapy did not appear to affect the maturation of the adolescents. 

8.2.4.5. Electrocardiograms (ECGs) 

In the Phase 3 studies, 12 lead ECGs were performed at screening only. As discussed in the 
Section Dropouts and/or Discontinuations Due to Adverse Effects,  one subject (Subject 

(b) (6)
 in M16-045) had abnormal ECG with QTc Prolongation, sinus arrhythmia and chest 

pain during the study that led to study drug discontinuation. Repeat ECGs before and after the 
study drug discontinuation were normal. A cardiology evaluation did not reveal any clinically 
significant findings that required further treatment or evaluation. The event was considered 
possibly related to study drug. 

8.2.4.6. QT 

Extensive monitoring and evaluation of ECG parameters including exposure-response analyses 
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Figure 20. VPC for Subjects Receiving 15 mg QD and 30 mg QD. 

Source: Population PK Report R&D/20/0641, Page 47, Figure 9. 
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Table 94. Comparison of summary statistics of model-estimated upadacitinib plasma 
exposures (Cmax, Cavg and Cmin) in adolescent compared to adult subjects with AD 

Source: Population PK Report R&D/20/0641, Page 54, Table 8. 

Reviewer’s comments: 

There were 1838 subjects involved in the studies and only 911 subjects with PK samples and 
sampling time were included in the population PK analysis. As the demographic characteristics 
for subjects with PK samples were comparable with the overall study population, the population 
PK analyses based on the current subgroup might represent the entire population. The 
population PK models developed by the Applicant were checked by the reviewer. Although 
rounding error occurred while replicating the Applicant's analyses, the model development 
appears to be acceptable because of the good agreement between observations and 
predictions. Based on the final population PK model, the exposures of upadacitinib (Cmax, Cavg 

and Cmin) were comparable for adults and adolescents with AD. The effect of renal impairment 
on upadacitinib exposures were similar as previous study and mild or moderate renal 
impairment has no clinically relevant effect on upadacitinib exposure for the 15 or 30 mg QD 
dosing regimens. 

18.4.2. Exposure-response analysis for efficacy 

As mentioned in the population PK analysis, PK samples were only collected from a select 
number of subjects in Phase 3 studies (Studies M16-045, M16-047, M18-891). Only those 
subjects were included in the exposure-response analyses from the active treatment arms of 
these Phase 3 studies (in addition to all subjects in the Phase 2b Study M16-048). All subjects 
from the global Phase 2b and Phase 3 studies receiving placebo were also included in the 
analyses with Cavg and Cmax set to 0. The demographics and other baseline characteristics for 
subjects included in the exposure-response analysis are shown in Table 95. 
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Table 95. Summary of demographic and other intrinsic factors for subjects included in the 
exposure-response analysis. 

Source: Exposure-Response Report R&D/20/0642, Page 29-30, Table 2. 

The relationship of efficacy endpoints (EASI 75, EASI 90, IGA 0/1, IGA 0 and improvement in 
Worst Pruritus NRS ≥ 4 at Week 16) and upadacitinib exposure (average plasma concentrations 
over a dosing interval at steady state, Cavg calculated based on the empirical Bayesian PK 
parameters from the final population PK model) were studied by logistic regression models and 
logistic regression models with Emax function. For subjects who received upadacitinib 
monotherapy, logistic regression analysis demonstrated that all the five endpoints exhibited a 
statistically significant exposure-response relationship (p<0.05) for upadacitinib treatment. For 
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Table 101. Comparison of clinical efficacy response rates in Phase 3 studies by treatment 
group. 

Source: Exposure-Response Report R&D/20/0642, Page 60, Table 13.1_3. 

18.4.3. Exposure-Response analysis for safety 

The relationship of selected safety endpoints (decrease in Hemoglobin > 2 g/dL from Baseline, 
any infection, and acne) and upadacitinib Cavg  and Cmax were shown in Figure 28 and Figure 29. 
No clear or marked trends for exposure-dependent relationships were observed between 
upadacitinib exposures and probability of occurrence of any infection or acne at Week 16. 
Percentage of subjects experiencing a decrease in hemoglobin > 2 g/dL from baseline at Week 
16 showed a shallow increasing trend with higher upadacitinib exposures. 
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Figure 28. Observed Safety Response Rates Versus Upadacitinib Cavg Quartiles at Week 16 

Source: Exposure-Response Report R&D/20/0642, Page 46, Figure 11. 

Figure 29. Observed Safety Response Rates Versus Upadacitinib Cmax Quartiles at Week 16 

Source: Exposure-Response Report R&D/20/0642, Page 115-125, Figure 13.5_2. 

Reviewer’s comments: 
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18.5.3. Baseline ADerm-IS and ADerm-SS Information 

Table 110. Baseline ADerm-IS and ADerm-SS – Trials M16-045 and M18-891 (ITT1) 
Trial M16-045 Trial M18-891 

Upadacitinib Upadacitinib 
Placebo 
(N=281) 

15 mg
(N=281) 

30 mg
(N=285) 

Placebo 
(N=278) 

15 mg
(N=276) 

30 mg
(N=282) 

Pain NRS
 n 276 279 281 277 275 281
 Mean (SD) 6.5 (2.4) 6.2 (2.3) 6.5 (2.1) 6.5 (2.2) 6.4 (2.1) 6.4 (2.3)
 Median 6.7 6.3 6.9 6.8 6.8 6.6
 Min, Max 0.0, 10.0 0.0, 10.0 0.0, 10.0 0.0, 10.0 0.0, 10.0 0.0, 10.0

  Categories, n (%)
 < 4 43 (15) 42 (15) 32 (11) 30 (11) 38 (14) 43 (15) 
≥ 4 233 (83) 237 (84) 249 (87) 247 (89) 237 (86) 238 (84)

  Missing 5 (2) 2 (1) 4 (1) 1 (0) 1 (0) 1 (0) 
ADerm-IS 
Sleep
 n 276 279 281 277 275 281
 Mean (SD) 18.7 (7.5) 18.0 (7.5) 18.1 (7.6) 19.5 (7.5) 18.3 (7.3) 18.8 (7.7)
 Median 19.7 19 19.7 21 19.7 19.9
 Min, Max 0.0, 30.0 0.0, 30.0 0.0, 30.0 0.0, 30.0 0.0, 30.0 0.7, 30.0

  Categories, n (%)
 < 12 56 (20) 61 (22) 63 (22) 44 (16) 56 (20) 53 (19) 
≥ 12 220 (78) 218 (78) 218 (76) 233 (84) 219 (79) 228 (81)

  Missing 5 (2) 2 (1) 4 (1) 1 (0) 1 (0) 1 (0) 
ADerm-IS 
Emotion
 n 255 261 268 266 253 265
 Mean (SD) 20.0 (8.3) 20.2 (8.0) 20.1 (8.4) 20.6 (8.0) 20.6 (7.8) 20.1 (8.2)
 Median 22 22 22 22 22 22
 Min, Max 0.0, 30.0 0.0, 30.0 0.0, 30.0 0.0, 30.0 0.0, 30.0 0.0, 30.0

  Categories, n (%)
 < 11 43 (15) 34 (12) 42 (15) 32 (12) 25 (9) 37 (13) 
≥ 11 212 (75) 227 (81) 226 (79) 234 (84) 228 (83) 228 (81)

  Missing 26 (9) 20 (7) 17 (6) 12 (4) 23 (8) 17 (6) 
ADerm-IS 
Daily Activity
 n 255 261 268 266 253 265
 Mean (SD) 22.6 (10.6) 22.7 (11.0) 22.5 (11.1) 24.2 (10.6) 23.5 (9.9) 23.0 (10.0)
 Median 24 24 24 25 25 23
 Min, Max 0.0, 40.0 0.0, 40.0 0.0, 40.0 0.0, 40.0 0.0, 40.0 0.0, 40.0

  Categories, n (%)
 < 14 58 (21) 58 (21) 63 (22) 39 (14) 46 (17) 42 (15) 
≥ 14 197 (70) 203 (72) 205 (72) 227 (82) 207 (75) 223 (79)

  Missing 26 (9) 20 (7) 17 (6) 12 (4) 23 (8) 17 (6) 
ADerm-SS TSS-7
 n 255 261 268 266 253 265
 Mean (SD) 46.1 (14.5) 45.7 (14.0) 46.3 (13.4) 47.2 (13.6) 46.8 (13.2) 46.3 (13.8)
 Median 46 47 47 48.5 49 48
 Min, Max 0.0, 70.0 3.0, 70.0 11.0, 70.0 9.0, 70.0 9.0, 70.0 14.0, 70.0
  Categories, n (%)

 < 28 29 (10) 28 (10) 22 (8) 22 (8) 23 (8) 31 (11) 
≥ 28 226 (80) 233 (83) 246 (86) 244 (88) 230 (83) 234 (83)

  Missing 26 (9) 20 (7) 17 (6) 12 (4) 23 (8) 17 (6) 
1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADSL.xpt, ADEFNRS.xpt, ADEFADR.xpt 
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Table 111. Baseline ADerm-IS and ADerm-SS – Trial M16-047 (ITT1) 
Trial M16-047 

Upadacitinib 
Placebo + TCS 15 mg + TCS 30 mg + TCS

(N=304)  (N=300)  (N=297) 
Pain NRS
 n 301 299 295
 Mean (SD) 6.3 (2.2) 6.3 (2.3) 6.5 (2.4)
 Median 6.6 6.7 6.9
 Min, Max 0.0, 10.0 0.0, 10.0 0.0, 10.0
  Categories, n (%)

 < 4 46 (15) 47 (16) 48 (16) 
≥ 4 255 (84) 252 (84) 247 (83)

  Missing 3 (1) 1 (0) 2 (1) 
ADerm-IS Sleep
 n 301 299 295
 Mean (SD) 17.8 (7.6) 18.2 (7.8) 19.2 (7.4)
 Median 18.5 19.6 20.6
 Min, Max 0.0, 30.0 0.0, 30.0 0.0, 30.0
  Categories, n (%)

 < 12 68 (22) 68 (23) 53 (18) 
≥ 12 233 (77) 231 (77) 242 (81)

  Missing 3 (1) 1 (0) 2 (1) 
ADerm-IS Emotion
 n 287 286 287
 Mean (SD) 20.1 (7.8) 19.6 (8.2) 19.9 (8.2)
 Median 21 22 22
 Min, Max 0.0, 30.0 0.0, 30.0 0.0, 30.0
  Categories, n (%)

 < 11 34 (11) 47 (16) 44 (15) 
≥ 11 253 (83) 239 (80) 243 (82)

  Missing 17 (6) 14 (5) 10 (3) 
ADerm-IS Daily Activity
 n 287 286 287
 Mean (SD) 22.9 (10.5) 23.2 (10.8) 23.9 (10.5)
 Median 24 25 26
 Min, Max 0.0, 40.0 0.0, 40.0 0.0, 40.0
  Categories, n (%)

 < 14 59 (19) 63 (21) 55 (19) 
≥ 14 228 (75) 223 (74) 232 (78)

  Missing 17 (6) 14 (5) 10 (3) 
ADerm-SS TSS-7
 n 287 286 287
 Mean (SD) 45.9 (13.5) 46.0 (14.6) 47.4 (13.9)
 Median 46 48 49
 Min, Max 7.0, 70.0 0.0, 70.0 6.0, 70.0
  Categories, n (%)

 < 28 25 (8) 36 (12) 33 (11) 
≥ 28 262 (86) 250 (83) 254 (86)

  Missing 17 (6) 14 (5) 10 (3) 
1 Intent-to-Treat (ITT) population: all randomized subjects. 
Source: Statistical Reviewer’s analysis (same as Applicant’s analysis); ADSL.xpt, ADEFNRS.xpt, ADEFADR.xpt 
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