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Quality Review Data Sheet 

1. RELATED/SUPPORTING DOCUMENTS 

A. DMFs: 
DMF 

Type Holder I Item I Status 
Date Review 

Comments # Referenced Completed 
(b)(4l III (b)(4) Active NIA Sufficient information in 

NDA 
III Active NIA Sufficient information in 

NDA 
III Active NIA Sufficient information in 

NDA 

B 0 h D . t er ocuments: IND RLD l' ' 
, or szster avv ,zcatzons 

DOCUMENT APPLICATION# DESCRIPTION 

IND 114717 upadacitinib for rheumatoid aii hritis (RA), 

I 
(b) (41 

I 
IND 

(b)(4) 

IND 
IND 
IND 

2. CONSULTS 

DISCIPLINE STATUS RECOMMENDATION DATE REVIEWER 

Biostatistics NIA 
Pha1macolo gy/Toxicology NIA 
CDRH NIA 
Clinical NIA 
Other 
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Executive Summary 

I. Recommendations and Conclusion on Approvability 

NIA 

II. Summary of Quality Assessments 

A. Product Overview 

The dmg,.product Upadacitinib Extended-Release Tablets (15 mg) 
The cliiral 

upadacrtinib is a weakly basic compound (:PKa of 4. 7) andis said to b-e-a-se-.. e-ctive Janus kinase 
(JAK) 1 inhibitor and have high solubility and permeability. Note that the chirality is introduced 
by a stereos ecific h dro enation usin a chiral Ruthenium catalyst. The extended-relea4~e (ER) 
tablet is CbH > 

dosa e fo1m is manufactured 

The container closure system (CCS) is a 3 oz. Cb><
4
> bottle 

(b)(4l ---- ----

(b)(4) 

Total Number of Comparability Protocols (ANDA only) 

Proposed Indication(s) including 
Intended Patient Population 

Duration of Treatment Chronic 
Maximum Daily Dose 15 mg 

Alternative Methods of NIA 
Administration 

B. Quality Assessment Overview 

The active component of the Upadacitinib ER Tablet dmg product is a novel oral 
selective reversible Janus kinase 1 inhibitor. It has been evaluated in Phases 1, 2, and 3 
clinical trials in healthy subjects and adult patients with moderately to severely active 
rheumatoid a1thritis (RA), either alone or in combination with methotrexate (MTX) or 
other conventional synthetic disease-modifying antirheumatic diugs (DMARDs). 
Clinical studies were conducted under IND 114717. The Applicant developed the 
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product in three strengths 7.5 mg, 15 mg and 30 mg. However, only the 15 mg 
strength is intended for marketing. 

Upadacitinib drn substance is manufactured 
(b)(4j 

The OND phannacology/toxicology review team has evaluated 
35 impurities in te1m s of safety and did not have any concern with the controls 
imposed by the applicant. 

The applicant has tightened the diug substance assay requirements to more closely 
reflect their historical data. The applicant has revised the ae: lication (bH

4
l 

The applicant has a 
retest period of ~l months for the diug substance when stored at less than ~~ °C, which 
is acceptable. 

The manufacturing__process for Upadacitinib ER Tablets consists of 
(b)(4J 

The proposed commercial batch size and batch fo1mula is same as that of 
SQBs. The equipment to be used for commercial batches has the same design, size and 
operating principles as the equipment used for the submitted site-specific 
stability/qualification batches (SQBs). ill process control acceptance criteria are either 
maintained the same as that for the SQBs or have been tightened for better control. 
The overall yields of the SQBs are within the acceptable limits. The hold time at each 
unit operation is established based on hold time study. There are no differences in 
manufacturing processes for the clinical and commercial batches. 

The Critical Quality Attributes (CQA's) ofUpadacitinib ER tablets include 
identity~purity, assay, unifo1mity of dosage units, degradation products, dissolution, 

(bH
4
> and appearance. The applicant has also provided more detail re~arding 

. 00~ 
the fo1mulahon, 

(bH4l Based on a thorough assessment of (bH
4
> the stored diug 

product, the applicant will not be perfo1ming Inicrobial limits testing routinely on 
stability samples. The analytical method for dete1mination of the identity, assay, and 
degradants related to upadacitinib in the diug product has been clarified such that 
repeatability and precision is assured by the system suitability requirements. The 
applicant has clarified that the main de ·adant/impurity of the upadacitinib (b) c

4
J 

The method used to 
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dete1mine impurities is adequate in its ability to detect and quantify this main 
upadacitinib-related degradant/impurity. Stability data provided in the application 
supports a shelf-life/expiry for the dru2 product of 24 months. 

The Biophaimaceutics review focused on the dissolution method development, 
dissolution data, dissolution acceptance criteria, in vitro/in vivo conelation (IVIVC), 
multi-media dissolution, in vitro alcohol dose dumping, and extended-release 
designation claim. 

A non-linear level A IVIVC model was developed and successfully validated (i.e., the 
model met the internal and external predictability criteria) using several ER 
fo1mulations of the 30 mg strength and one fo1mulation of the 15 mg strength. Since 
the IVIVC model was constmcted and adequately validated using both the 30 mg and 
15 mg strengths, the model is applicable to both strengths. Based on the Applicant's 
and Reviewer's analysis, the IVIVC model does not support wider dissolution 
acceptance criteria beyond ± 10% variation around the mean. There is no significant 
effect of alcohol on the release profile of the product; the in vitro diug release profile of 
the diug product is similai· over the pH range of 1.2 - 6.8. The Extended-Release 
Designation claim of the diug product has been granted since the data submitted 
support the requirements under 21CFR 320.25(f). The Phase 3 Clinical Trial 
Fo1mulation differs from the Proposed Commercial Fo1mulation. The Applicant has 
bridged the two fo1mulations via an in vitro dissolution comparison and an in vivo BE 
study. Based on the submitted info1mation, bridging of the two fo1mulations has been 
adequately established and the two fo1mulations are similai· to each other. From the 
Biophaimaceutics perspective, this application is deemed adequate for approval. 

All the facilities listed in the application are acceptable. Both the diug product and 
diug substance facilities ai·e approved based on the film's inspection histo1y and 
manufacturing experience. There ai·e also no major GMP issues raised based on the 
review of the submitted site-specific stability/qualification batches (SQBs ). 

In conclusion the CMC/OPQ recommends approval of the application. 

C. Special Product Quality Labeling Recommendations (NDA only) 
NIA 

D. Final Risk Assessment (see Attachment) 

93 Pages liave oeen Withlield in Full as B4 (CClffS) immediately following tliis page 
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BIO PHARMACEUTICS 

Product Back~round: 

NDA/ANDA: NDA-211675-0RIG-1 

Drug Product Name I Strength: Upadacitinib extended-release, 15 mg Cb> C4J tablets 

Route of Administration: Oral 

Applicant Name: Abbvie 

Review Summary: 
The Applicant submitted NDA-211675 under section 505(b)(l) to the Division of Pulmonaiy, 
Allergy and Rheumatology Products on 12/18/2018. ill this submission, the Applicant is seeking 
approval ofUpadacitinib extended-release, 15 mg Cb)C4l tablets as an oral selective reversible 
JAKl inhibitor to be indicated for the once-daily treatment in adult patients with moderately to 
severely active rheumatoid ai1hritis, either alone or in combination with methotrexate or other 
conventional synthetic disease modifying antirheumatic chugs. The Applicant developed the 
product in three sti-engths 7 .5 mg, 15 mg and 30 mg; however, only the 15 mg is intended for 
marketing. 

The Biophaimaceutics review focuses on the dissolution method development, dissolution data, 
dissolution acceptance criteria, IVIVC, multi-media dissolution, in vitrn alcohol dose dumping, 
and extended-release designation claim. 

The final dissolution method and acceptance criteria as agreed upon by the Agency and the 
Applicant are listed below: 

Method: 
Appai·atus: 
Medium: 
Volume: 
Temperature: 
Speed: 
Time points: 
Acceptance criteria: 

ill-house 
USP apparatus 1 (Baskets) 
50 mM Phosphate buffer pH 6.8 
900mL 
37°C 
100 rpm 
1, 2, 4, 6, 8, 10, 12, 16, 20, 24 Hours 
1 hour: CbJC4l% 
4 hours: 
12 hours: 

(b)(4l% 
NLTCb>C4)o 

A non-lineai· level A IVIVC model was developed and successfully validated (i.e., the IVIVC 
model met the internal and external predictability criteria) using several ER fo1mulations of the 30 
mg strength and one fo1mulation of the 15 mg strength. Since the IVIVC model was constrncted 
and adequately validated using both the 30 mg and 15 mg strengths, the model is applicable to 
both strengths. Based on the Applicant's and Reviewer's analysis, the IVIVC model does not 
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suppoit wider dissolution acceptance criteria beyond ±10% variation around the mean. There is no 
significant effect of alcohol on the release profile of the product; the in vitro dmg release profile 
of the chug product is similar over the pH range of 1.2 - 6.8. The Extended Release Designation 
claim of the chug product has been granted since the data submitted suppo11 the requirements under 
21CFR 320.25 (f). The Phase 3 Clinical Trial Fo1mulation differs from the Proposed Commercial 
Fo1mulation. The Applicant has bridged the two fo1mulations via an in vitro dissolution 
comparison and an in vivo BE study. Based on the submitted info1mation, bridging of the two 
fo1mulations has been adequately established and the two fo1mulations are similar to each other. 

From the Biopha1maceutics perspective, this Reviewer concludes that NDA-211675-0RIG-1, 
Upadacitinib extended release tablets, 15 mg, is Adequate for approval. 

List Submissions being reviewed: 
12/18/2018 NDA 211675/0riginal submission/Sequence 0002 
04/09/2019 Response to Info1mation Request-Quality/Sequence 0013 

Highlight Key Outstanding Issues from Last Cycle: None. 

Concise Description Outstanding Issues Remaining: None. 

Solubility: 
The hemihych·ate fo1m of Upadacitinib was used to measure the pH-solubility profile. The 
Applicant has stated that the minimum solubility at 37 °C within the pH range of 1 - 7.5 is 0.191 
mg/mL at pH 7.5 (Table 1 and Figure 1). Thus, any administered dose of 47.9 mg or lower will 
categorize Upadacitinib as highly soluble compound. As per the Reviewer's assessment, at the 
proposed dose of 15 mg and the highest dose of 30 mg, the volumes required to dissolve the chug 
are 78.53 mL and 157.06 mL, respectively, both of which are < 250 mL. Hence, the Applicant's 
conclusion that Upadacitinib is considered as a highly soluble compound is found to be acceptable. 

Table 1: Solubility ofUpadacitinib chug substance at 37 °C in different aqueous media 
Medium Nominal pH Final pH Solubility (mg/mL) 

0.1 NHCJ LO 2.57 38.4 ± 1.5 
50ITu'vi phosphate buffer 201 3.08 10.5 ± 0. 1 

50mM citrate buffer 3.00 3.39 4.48 ± 0.08 
50mM citrate buffer 401 4.16 1.00±001 
50mM citrate buffer 5 03 5.01 0.289 ± 0.006 
50mM citrate buffer 6.0 1 5.96 0.196 ± 0.001 

50nu'vi phosphate buffer 7.02 7. 14 0.194 ± 0.001 
50ITu'vi phosphate buffer 8.02 7.99 0.200 ± 0.0 13 
50mM carbonate buffer 9.02 9. I I 0.199 ± 0.006 

Water 6.02 6.92 0.240 ± 0.004 
FeSSIF 5.0 1 5.10 0.455 ± 0.006 
FaSSIF 6.50 6.58 0.262 ± 0.003 
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Figure 1: pH-solubility profile ofUpadacitinib chug substance 37 °C 
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Permeability: 
The pe1meability of Upadacitinib was evaluated using MDCK-WT model at a single concentration 
of 3 µM with a pan-transpo1ter inhibitor, Cyclosporine A (at 10 µM). The mean Papp value of 
Upadacitinib from two-independent experiments was 8.1 x 10-6 cm/s, which was between the low 
pe1meability marker (atenolol) and the high pe1meability marker (metoprolol) (Table 2). The 
Applicant has stated that since the Papp for Upadacitinib is higher than propranolol (5 .9 x 10-6 

cm/s ), a BCS Class I chu g, Upadacitinib is considered as a highly pe1meable chug per the applicant. 
However, no fo1mal claim designating Upadacitinib as BCS class 1 chug substance was included 
in this subinission. 

Table 2: Cell pe1meability PappAtoB values in MDCK-WT cells 
P ... (10"' cm/s) 

Compound Concenrrat1on Exp 1 Exp2 :'\lean 

A-12935~3 3111'1 9.1 7.0 8.1 

Qwrudme I 11M 26 I~ 20 

A1enolol t 11M 0.34 0 70 0.52 

Propraoolol Iµ!'.! 55 6.2 5.9 

Yerapamil l 11M 7.1 12 10 

C'imelidine l 11M 0 87 1.4 11 

Me1oprnlol l 11M -18 34 4 1 

BCS Designation: 
Reviewers Assessment: 
The minimum solubility of Upadacitinib within the pH range of 1 - 7. 5 is 0.191 mglmL at pH 7. 5. 
Hence, at the proposed dose of 15 mg, the volume required for dissolution is 78.53 mL, which is 
< 250 mL. Hence, Upadacitinib is considered as a highly soluble compound. The mean P app value 
of Upadacitinib was 8.1 x 10-6 cm/s, which was higher than propranolol (5.9 x 10-6 cmls), a BCS 
Class I drug. Hence, Upadacitinib may considered as a highly permeable drug. Based on the high 
solubility/high permeability, the Applicant has classified Upadacitinib drug substance as a BCS 
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Class I compound; however, a formal BCS designation claim has not been failed and consequently, 
currently not accepted as such by the Agency. 

Dissolution Method and Acceptance Criteria 
1. Dissolution Method: 

Selection of Dissolution Apparatus, and rotation speed and Disso~~tion medium: 
fuitial dis~9lution method development utilized USP Apparatus <4>with an agitation 
speed of <4>1pm and 900 mL of 0.05 M sodium phosphate buffer, pH 6.8. The Applicant 
stated tha this initial method showed discrimination against prototype fo1m ulations 
designed with different in vitro and in vivo performance and was deemed suitable. The 
release profiles of the 7 .5 mg, 15 mg and 30 mg Upadacitinib tablets are shown below 
in Figure 2. 

Figure 2: Dissolution profiles of 7.5 mg, 15 mg and 30 mg Upadacitinib tablets using 
(b1 '(b) (4) 

Apparatus <4>at 1pm. 
--------------.(b)(4J 

The Applicant stated that during development, tab lets were observed (b) (41 

(b)C41 A 
comparison of the dissolution profiles of the 30 mg Upadacitinib tablets in 0.05 M 
sodium phosphate buffer, pH 6.8 is shown below in Figure 3. 

Figure 3: Dissolution profiles of 30 mg Upadacitinib tablets in phosphate buffer, pH 
6.8 using l\4! versus Apparatus 1 at 100 1pm. 
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(b)(41 

The Applicant stated that for the 30 mg tablet, Apparatus 1 at 100 rpm provided a 
(b) c41 The Applicant stated that 

--~~~~~~~~~~~~~~~~~~~-

the dissolution profiles for the two strengths are identical using the above dissolution 
method. The Applicant compared the dissolution profiles of the 30 mg tablet using 
Apparatus 1 at 100 1p m at various pH (bJC4l 

I I and 50 mM sodium phosphate buffer, pH 6.8 (Figure 4) . 

Figure 4: Dissolution profiles of the 30 mg_!! adacitinib ER tables at various pH 
(b) (41 

The Applicant stated that the test product shows (b) (4) 

To further assess this, the 
Applicant evaluated the dissolution profiles of the 7.5 mg, 15 mg and the 30 mg 
strengths at the three different pH conditions (Figures 5A-5C). 
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Figure SA: Dissolution profiles of 7.5 mg, 15 mg and 30 mg Upadacitinib ER tablets 
m (bJ<4Y (pH (b) C4l ) 

------------~(b)(4l 

Figure SB: Dissolution profiles of 7.5 mg, 15 mg and 30 mg Upadacitinib ER tablets 

m <6><4l.£H t1>><4l~---------. 
(b) (41 
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Figure SC: Dissolution profiles of 7.5 mg, 15 mg and 30 mg Upadacitinib ER tablets 
in 50 mM phosphate buffer pH 6.8 
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IO 
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The above data presented in Figures 5A-5C demonstrated that the separation profiles 
for the three dosage strengths (bH4l The Applicant stated 
that due to this reason, (b)(4l 

the 50 mM phosphate buffer, pH 6.8 was 
selected over the other two buffers as the final dissolution medium. 

The discriminato1y power of the proposed dissolution method was demonstrated via 
the development of an IVIVC model. Towards the development of an IVIVC model, 
four fo1mulation variants of the highest strength (30 mg) were manufactured. These 
products (ER21Y, ER22Y and ER23Y) differed from the prototype test product 
(ER18Y) 

---~~~~~~~~~~~~~~~~~~~~~~~~~---

Figure 6: Mean in vitro dissolution profiles for the four ER fo1mulations of 
Upadacitinib (bJ<4l 

in the proposed dissolution media 
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As seen in Figure 6, in the proposed dissolution media, the four ER fo1mulations 
showed different dissolution profiles (b)C4l 

(b)(4} 

Based on the above data, the dissolution method being proposed by the Applicant is: 

Apparatus: 
Medilllll: 
Volllllle: 
Temperature: 
Speed: 
Time points: 

Reviewers Assessment: 

USP apparatus 1 (Baskets) 
50 mM Phosphate buffer pH 6.8 
900 mL 
37°C 
100 1p m 
1, 2, 4, 6, 8, 10, 12, 16, 20, 24 Hours 

The Reviewer finds the Applicant's justifl.cation to use Apparatus 1 as the apparatus of choice for 
further development to be acceptable. (bJ<41 

(b)(4J 

(b)(4J selection of 50 mM phosphate buffer pH 6.8 as the buffer/or dissolution is found 
acceptable. The Reviewer also assessed the discriminatory ability of the proposed dissolution 
method. The Reviewer compared the dissolution profiles of the prototype test product containing 

Thef2 
comparisons between the prototype/target formulation ( ~~%) and the altered formulations is 
shown in the table below: 

.--~~~~~~~~~-r-~~~~~~----. 

fz (Reviewer 
calculated 

42.74 
55.07 

The f2 values indicated that the dissolution method could not discriminate between small (bH 4l 

changes (bH 4l However, the proposed method was able to discriminate between 
larger (bH 4J changes (bJ<4J In addition, there is a rank-order correlation 
between the in vitro dissolution profiles and the in vivo absorption profiles (see the IVIVC Report 
in IND 114717). Thus, the Reviewer concludes that the proposed dissolution method is 
discriminat01y. 

2. Acceptance criteria: 
The Applicant stated that the batch# 17-000591 con esponds to the Proposed 
Commercial fonnulation of the extended-release of ERl 7 tablet. Fmi he1more, batch# 
1000186479 (15 mg SQB) was used in the pivotal bioequivalence study. The data (in 
vitro dissolution and PK) from this batch was used towards the constmction and 
validation of the IVIVC model for the 15 mg strength. The individual 12-unit in vitro 
dissolution data has been presented in Appendix 1 :Tables IA and lB. Based on the 
data, the Applicant proposed the following acceptance criteria: 

1 hour: (b)(4l % 

4 hours: (b)(4) % 
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12 hours: 

Reviewer s Assessment: 
The dissolution profiles for the ERI7 batch# I7-00059I and batch IOOOI86479 are shown below 
in Figure 7: 

Figure 7: In vitro dissolution profiles for the I 5 mg Proposed Commercial Formulation (ERI 7; 
batch# I 7-00059 I) and batch# I OOOI 86479 that was used in the Pivotal Bioequivalence study in 
QC release media 
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Based on the data provided in Appendix I: Tables IA and I B, the mean % dissolved at the I -hour 
time point is 24% with a range o/22% - 24%. The App licant has proposed an acceptance criterion . 
of CbH4J% for the I -hour time point. The acceptance criterion for the I -hour time point is ~~ 

Cb1 <4l The mean % dissolved at the 4-hour time point is 59% with a range of 56% -
60%. The Applicant has proposed an acceptance criterion of (bH4J%for the 4-hour time point. 
The acceptance criterion for the 4-hour time point is CbH4l Based on the IVIVC 
model, CbH4J 

(b)(4J 

(b)(4)>-"""""' ................................................ .......... 
and is not anticipated 

to have any efficacy concerns as per Clinical Team's input. Hence, the proposed specifications for 
the I -hour and 4-hour time points are found to be acceptable. CbH4l 

(b)(4} 

CbH4~ Hence, the Applicant's proposed acceptance criterion of NLT ~:~%at the I 2-hour time point 
is found to be acceptable. The Biopharmaceutics Reviewer finds the proposed acceptance criteria 
below to be acceptable: 

I hour: CbH4l % 

4 hours: 
I2 hours: 

OPQ-XOPQ-TEM-0001v03 
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Application of dissolution/IVIVC: 
The Applicant stated that since the three strengths (7 .5 mg, 15 mg and 30 mg) are propo1i ionally 
similar, the highest strength (30 mg) was selected to be evaluated in an IVNC. The composition 
of the 7 .5 mg, 15 mg and 30 mg tablets used in Phase 3 studies is shown in Table 3A and that of 
the 15 mg and 30 mg Upadacitinib ER Commercial Fonnulations is shown in Table 3B. 

Table 3A: Composition of 7.5 mg, 15 mg and 30 mg Phase 3 Upadacitinib ER fo1mulations 
ER7 

731q C.f:;1pu o.Jr) Ii"" )(I ar: 
~ .ill.Oaf ,_Ill .!..l:DOl:!U ,. .. .\.trlo&\I " Ul c_,..,_. f WOID SwMl.acll__J ~.W.1 l.aMH •C).'l.all&H !""*< !ltl).'lal»IH I.ltllff 

l...~<41 2'.::] 

-
(b)(4) 

BEST .AVAILABLE 
COPY 

Table 3B: Composition of the 15 mg and 30 mg Commercial Fonnulation Upadacitinib ER tablets 

Colop<HMlll 

Reviewers Assessment: 

Qwotiey 
S1<rnclard 

lSioe IR17 30 .. a:£R18 

Amoum ~~ in Aut0ll1" i!.• in 
Fu11cnou <utt:a.-b!!!-!"~~ .. blei r0:}(~Y. 

According to the March 2014 "Guidance for Industly: Bioavailability and Bioequivalence Studies 
Submitted in NDAs or INDs - General Considerations", the guidance defines proportionally 
similar for high-potency drug substances (where the amount of active drug substance in the dosage 
form is relatively low in the following way: (J) the total weight of the dosage form remains nearly 
the same for all strengths (within ± 10 % of the total weight of the strength on which a BE was 
performed), (2) the same inactive ingredients are used for all strengths, and (3) the change in any 
strength is obtained by altering the amount of the active ingredients and one or more of the inactive 
ingredients. For the 30 mg and the 15 mg strengths, the weights of the active ingredient are 'lb1<4l% 
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andC6JC4>% that of the total weight C6JC4l The 15 mg strenr_th can be 
considered as a high potency drng based on the weight of the active ingredient beingl._J% 1<i>><"?%) . 
The 30 mg strength can be considered~s a weakly high potency drug based on the weight of the 
active ingredient being in the range oft_~ @» C"~%) of the total weight CbH"l Since 
the weight of the active ingredient is within 10% of the total weight of the strength of which the 
BE has been p erformed 30 mg, the 15 mg and the 30 mg strengths are considered proportionally 
similar in their composition. Furthermore, in the Scientific Advice that was provided by the Agency 
via a Meeting Correspondence, the Agency agreed that the 15 mg and the 30 mg strengths of the 
Upadacitinib ER tablets used in the Phase 3 studies were considered proportionally similar in 
their composition. 

Four Upadacitinib ER f01mulations including the proposed commercial fo1mulation were designed 
and tested with an aim to investigate the relationship between in vitro dissolution rate and the 
coITesponding in vivo perfo1mance (M15-868 study). These fonnulations were designed to have 
similar release mechanism to the proposed commercial fo1mulation Cb><ill All the four 
f01mulations had similar com ositions CbH"Y 

(b)(4l 

A level A IVIVC was developed using the PK data from study M15-868 conducted under fasting 
conditions from four ER fo1m ulations of Upadacitinib ER tablets (Repo1t R&D/17/1129). The 
details of the IVIVC that was developed for the 30 mg strength and the Reviewer 's evaluation of 
the IVIVC model for the 30 mg strength have been included in the IND 114717 repo1t . 

External Predictability and Applicability of the IVIVC to other strengths: 

The Applicant submitted additional data to predict the PK profiles of two f01mulations used in 
other studies - ERl 1 and 30 mg SQB (Site Qualification Batch). These two fonnulations are of 
the 30 mg strength. The 30 mg SQB fonnulation was evaluated in the pivotal BE study (repo1t 
M15-878) and the ERl 1 fo1mulation was evaluated in the bioavailability study (repo1t M14-769). 
The in vitro dissolution profiles for 30 mg SQB and ERl 1 are shown in Figure 8. The Applicant 
has stated that the dissolution profiles of 30 mg SQB and the ERl 1 fonnulations are similar to the 
ER18Y target based on their fa values being >50 when compared to the ER1 8Y fo1mulation. 

Figure 8: In vitro dissolution profiles of ER18Y and fonnulations used in other studies - ERll, 
SQB-30 mg and SQB-15 mg 
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In vitro Dissolution Profiles 

(ER18Y, 30 mg SQB, ERll and 15 mg SQB) 

The PK parameters of the two 30 mg fonnulations - ERl 1 and 30 mg SQB was predicted by the 
Applicant using the IVIVC model, and the results are summarized in Table 5. 

Table 5: IVIVC model predictability for the 30 mg ERll , SQB-30 mg and SQB-15 mg 
fo1mulations 

Pretlietet.I Ob~rn_-d 

% Diffr r•n« l Stud) ('ourrr of Cc"<>mtlrk Ctomtlrk 
Formulation obstrHd data) Paramrlrr ~l••n .\J ... 

l5mg-SQB M15-878 AUCur•M>• 
(b) (4) 

15 mg - SQB M15-878 c,..,. 
30 mg - SQB Ml5-878 AUCur,,.. 

30 mg· SQB M15-878 c .... 
30 mg - 1'RI I Ml4·679 AUC1M'°"• 
30 my · ERi I M 14-679 ,_ 

Reviewer s Assessment: 
The Reviewer notes that the predicted PK parameters (AUC and Cmax) for each of the two 30 mg 
ER f ormulations (ERJ 1and30 mg SQB) match the observed PK parameters. The %PE for AUC 
and Cmaxfor each of these f ormulations is <15%. However, since the Applicant is not requesting 
approval of the 30 mg strength, the Reviewer concludes that constructing the model using only the 
30 mg strength and evaluating its applicability to the 30 mg ERJ 1and30 mg SQB formulations is 
not relevant. 

fu the NDA submission, the Applicant is requesting approval of the 15 mg strength of the product 
and not of the 30 mg strength . Since the 15 mg and the 30 mg tablet fonnulations are propo1i ionally 
similar (b) <41 the Applicant 
submitted the in vitro dissolution data on the 15 mg strength of the product (15 mg SQB). The 
Applicant stated that the dissolution profile of 15 mg SQB is similar to the ER1 8Y target based on 
its fa values in being >50 when compared to the ERl 8Y fonnulation (Figure 7) . The PK parameters 
of the 15 mg fo1mulations - 15 mg SQB was predicted by the Applicant using the IVIVC model, 
and the results are summarized in Table 5. 
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Reviewers Assessment: (b><4> 

The Reviewer notes that the predicted Cmaxfor the 15 mg formulation (% Difference = ) does 
not meet the acceptance criterion (the %PE for AUC and Cmaxfor each of formulation should be 
<15%). Hence, the Reviewer concludes that the IVIVC model that has been constructed using the 
30 mgformulations may not be robust enough to accurately predict the 15 mg formulation. 

Furthermore, the Reviewer notes that since the Applicant is requesting approval of the 15 mg 
strength of the product (and not the 30 mg strength), mere~y predicting the PK parameters for the 
15 mg strength using the IVIVC model that was constructed solely with several release profiles of 
the 30 mg strength is not appropriate. The Reviewer emphasized during the review cycle that the 
IVIVC model should be reconstructed and revalidated by inc01porating the in vivo PK data and 
the in vitro dissolution data of the 15 mg SQB formulation . 

The Reviewer reconstructed the IVIVC model (with the same parameters as that were used to 
construct the original IVIVC model) with the in vivo PK and in vitro dissolution data for the 15 
mg data that was submitted by the Applicant. The predictability of the IVIVC model was evaluated 
using the 15 mg SQB; ER21 Y; ERl 8Y; and ER2 3 Y and the internal validation formulations and 
ER22Y as the external validation formulation (Table 6). 

Table 6: Predictability of IVIVC using 15 mg SQB; ER21Y,· ER18Y,· and ER23Y as the internal 
validation formulations and ER22Y as the external validation formulation 

Fonnulation Parameter 
Reviewer's Evaluation 

Predicted Observed % PE 

1 5mgSQBint AUCmr 248.9 228.8 8.8 

1 5mgSQBint Cmax 25.1 24.1 4.3 

ER18Y int AUCmr 462.5 485.9 -4.8 

ER18Y int Cmax 47.2 51.4 -8.2 

ER21Y int AUCmr 573.3 547.9 4.6 

ER21Y int Cmax 63.8 70.4 -9.4 

ER22Yext AUCmr 531.7 510.9 4.1 

ER22Yext Cma.x 55.1 63.4 -13.2 

ER23Y int AUCmr 388.4 428.6 -9.3 

ER23Y int Cmax 35.8 40.6 -11.9 

Ave int AUCmr 400.2 401.9 6.9 

Ave int Cmax 40.6 45.4 8.4 

Based on the prediction data shown in Table 6, the PK parameters (Cmax and A UC) for each of the 
four ER formulations used in generating the IVIVC model (15 mg SQB, ERl 8Y, ER21 Y and 
ER23Y) match the observed PK parameters. The %PE for Cmax and AUCfor each of these four 
internal validation formulations is <15% with the Average %PE <10%. The IVIVC model was 
able to predict the.fifth ERformulation (ER22Y), which was used for the external validation. 

Cross-validation of the reconstructed IVIVC using the leave-one-out cross validation approach: 
The Reviewer also pe1formed cross-validation of the IVIVC model (constructed with the 15 mg 
SQB) using the leave-one-out approach. Herein, the IVIVC model was evaluated using each of the 
four 30 mg ERformulations as an external validation and the remainingfourformulations as the 
model-building and internal validation. The results of the cross-validation are shown in Table 6 
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above (ER22Yas external) and Tables 7A-7C (ER21Y, ER23Yand ER18Yas external). The 15 mg 
SQB formulation was maintained as the internal validation formulation in each of the cases. 

Table 7 A : Cross-validation results for the non-linear 15 mg SQB IVIVC model using the leave­
·oach (ER21 Y as the external validation) one-out app1 

Fonnulation Parameter 
Reviewer's Evaluation 

Predicted Observed % PE 

15mgSQB int AUCmr 249.6 228.8 9.1 

15mgSQB int Cmax 25.6 24.1 6.4 

ER18Y int AUCmr 463.7 485.9 -4.6 

ER18Y int Cmax 48.3 51.4 -6.0 

ER21Yext AUCmr 574.4 547.9 4.8 

ER21Yext Cma.x 65.2 70.4 -7.4 

ER22Y int AUCmr 532.9 510.9 4.3 

ER22Y int Cmax 56.2 63.4 -11.4 

ER23Y int AUCmr 389.6 428.6 -9.1 

ER23Y int Cmax 36.6 40.6 -9.9 

Ave int AUCmr 393.7 401.9 6.7 

Ave int Cmax 39.9 45.4 8.5 

Table 7B: Cross-validation results for the non-linear 15 mg SQB IVIVC model using the leave­
one-out approach (ER23Y as the external validation) 

Fonnulation Parameter 
Reviewer's Evaluation 

Predicted Observed % PE 

15mgSQB int AUCmr 242.3 228.8 5.9 

15mgSQB int Cmax 25.8 24.1 7.2 

ER18Y int AUCmr 449.7 485.9 -7.4 

ER18Y int Cmax 49.8 51.4 -3.1 

ER21Y int AUCmr 564.6 547.9 3.0 

ER21Y int Cmax 66.9 70.4 -4.9 

ER22Y int AUCmr 51 9.4 510.9 1.7 

ER22Y int Cmax 56.6 63.4 -10.7 

ER23Yext AUCmr 373.6 428.6 -12.8 

ER23Yext Cma.x 36.9 40.6 -9.1 

Ave int AUCmr 422.8 420.0 4.5 

Ave int Cmax 47.0 48.5 6.5 

Table 7C: Cross-validation results for the non-linear 15 mg SQB IVIVC model using the leave­
·oach (ERl 8Y as the external validation) one-out app1 

Fonnulation Parameter 
Reviewer's Evaluation 

Predicted Observed % PE 

15mgSQB int AUCmr 243.5 228.8 6.4 

15mgSQB int Cmax 25.7 24.1 6.6 

ER18Yext AUCmr 451.9 485.9 -7.0 

ER18Yext Cma.x 49.3 51.4 -4.2 

ER21Y int AUCmr 565.8 547.9 3.3 
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ER21Y int Cmax 66.2 70.4 -6.0 

ER22Y int AUCmr 521.5 510.9 2.1 

ER22Y int Cmax 56.3 63.4 -11.3 

ER23Y int AUCmr 376.4 428.6 -12.2 

ER23Y int Cmax 36.7 40.6 -9.7 

Ave int AUCmr 405.5 407.0 5.9 

Ave int Cmax 43.3 45.7 8.4 

The Reviewer notes that with the 15 mg SQB IVIVC model, for each of the combinations wherein 
a different formulation is set as the external validation formulation, the predicted PK parameters 
(AUC and Cmax)for each of the ER formulations match the observed PK parameters. The %PE for 
AUC and Cmaxfor each of the formulations is <15%. The Reviewer finds the leave-one-out 
approach for predicting the PK parameters for the 15 mg SQB and the four formulations of the 30 
mg strength by the Reviewer reconstructed I VIVC model as acceptable. 

Evaluating the acceptable variation and establishing a "safe space": 
To assess the acceptable variation and establish a safe space where the 15 mg SQB I VIVC model 
predicts are R~ (the difference between the upper and lower bound in predicted AUC and Cmax 
are less than <4%), the Reviewer predicted the PK parameters for/our hypothetical variants of 15 
mg SQB target wherein the dissolution profiles of the 15 mg SQB target were altered by either 

(b)(4l % (Table 8). 

Table 8: Reviewer's evaluation of the IVIVC model for establishing a safe space around the target 
1 5 mK SOB .formulation. 

Reviewer's Evaluation 

Formulation Parameter Target 
% Difference in % Difference in predicted 

Predicted predicted Cmax and AUC Cmax and AUC (relative to 
(lSmg SQB) (relative to target) Unner and Lower limits) 

lll._mg,!q!! (6~ AUCint 
(b) (4) 

(4 

l Smg SQB fo Cmax 

liSiiif su11 Ml AUCint 

l Smg SQB :Yo Cm... 

lSmg SQB YJ AUCint 

l Smg SQB fo Cmax 

lSmg SQ!f ye/ AUCint 

l SmgSQB •. ,Yo Cmax 

l Smg SQB fo AUCint 

lSm g SQB 'yo Cm... 

l SmgSQB •. ,Yo AUCint 

l SmgSQB Yo Cmax 

l SmgSQB (b)(4)yo AUCint 

l SmgSQB ro Cmax 

l Smg SQB 'vo AUCint 

l Smg SQB 'yo Cmax 

Based on the Reviewer's assessment, the IVIVC model has the ability to predict the BE with an 
acceptable variation and establish a safe space lower than ~~%change in the target formulation's 
in vitro dissolution (wherein the% difference in A UC is (b><4>%). Hence, this model is not applicable 
for establishing wider dissolution acceptance criteria than (b><

4
> 
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Clinical relevance o( Proposed dissolution acceptance criteria and IVIVC predictions: 
Based on the original 30 mg IVIVC model, the Applicant predicted exposures (AUC and Cma.x) 
through convolution of the dissolution profiles (bH4Y of 
the ER18Y target fo1mulation. The % differences in the predicted exposure were generated for 
AUC and Cma.x by comparing predicted exposures from the dissolution specification relative to the 
observed target fo1mulation (Table 9). 

Table 9: Predicted exposures for Upper and Lower Dissolution specifications relative to the 
ER18Y target fonnulation using the Applicant's original 30 mg IVIVC model 

Di\solulion 
S11ecifirnlion Purameler Predicted Observed % Difference 

(b)(41 

Based on the 30 mg IVIVC model, the Upadacitinib ER fo1mulations that were at the upper and 
lower boundaries of the (b)<41% specifications were predicted to have a Cmax difference oft(b><4l% and 
(bH4Y% and an AUC difference of <6><41% and (bH41%. The clinical relevance of the proposed 
dissolution specifications was evaluated in the exposure-response analyses for efficacy and safety 
in subjects with RA. The Applicant stated that they perfo1med simulations to predict the impact of 

(bJ<41% increase (higher (b) <41%) in exposure (of the 15 mg target) on the safety profile. In addition, 
they also perfo1med simulations to predict the impact of (b)C41% decrease (lower (b)<41%) in 
exposure (of the 15 mg target) on the efficacy profile 

Reviewers Assessment: 
The Reviewer notes that the predicted exposures for the Upper and Lower limits of dissolution 
specifications have been evaluated relative to the ERJ BY target formulation using the original 3~1 
mK IVIVC model. Hence, the values of (bH4l% and (bH41%for the Cmaxdifference and (b)(4J% and <4> 
~~~for the AUC difference are not acceptable. The Reviewer recommends that the Upper and 

Lower limits of dissolution specifications be evaluated relative to the 15 mg SQB as the target 
formulation using the 15 mg IVIVC model. The Reviewer predicted the exposures for the Upper 
and Lower limits of dissolution specifications relative to the 15 mg SQB as the target formulation 
using the 15 mg IVIVC model (Table JO) . 

Table 10: Predicted exposures for Upper and Lower Dissolution specifications relative to the 15 
mgSQB tarKetformulation usinK the Reviewer 's reconstructed 15 mK IVIVC model 

Reviewer's Evaluation 

Observed % Difference in 
Fonnulation Parameter predicted Cmax and Predicted for15 mg 

AUC (relative to 
SQB 

tar~et) 

15mg SQBt (b)(4}o AUCinf 
(b)(4) 

15mgSQ~ ~ Cmax 

15mgSQBI Yo AUCinf 

15mgSQB Vd Cmax 
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Based on this 15 mg IVIVC model, the Upadacitinib ERformulations that were at the upper and 
lower boundaries of the (b) C4l specifications were predicted to have a Cmax difference of (bJ<41 

(b)(4l % and an AUC difference of (b)(4l %. The Biopharmaceutics Reviewer 
consulted the Clinical Reviewer for establishing the acceptable boundaries for efficacy and safety. 
According to the Clinical Reviewer, a (b)(4j in PK parameters relative to 
the 15 mg strength would correspond to a (bH4> tablet. The Clinical Reviewer does not 
anticipate any safety concerns associated with this strength. Similar~y, a (bJ<41 

(b)(4l %) in PK parameters relative to the 15 mg strength would correspond to a (bJ<41 

tablet. The Clinical Reviewer does not anticipate any efficacy concerns associated with this 
strength. The Biopharmaceutics Reviewer finds this acceptable. 

Reviewers Overall Assessment of the IVIVC Model: 
A non-linear level A IVIVC model developed by the Applicant using the four 30 mg and one 15 mg 
ER formulations meets the internal and external predictability. Since the IVIVC model was 
constructed using both the 30 mg and 15 mg strengths, the model is applicable to both the 
strengths. Based on the Reviewer's analysis, the IVIVC model is able to predict the BE with an 
acceptable variation of lower than (b><4>~ change in the target formulation's in vitro dissolution. 
However, based on exposure-response analysis, a safe space of mean (bH 4J% was been acceptable. 
It should be noted that, during the review cycle, the Applicant was advised to rely on other 
modeling approaches (e.g. mechanistic) with the possibility of expanding the safe space. 

In vitro alcohol dose dumping studies: 
The Applicant stated that the in vitro alcohol dose dumping studies were perfo1med on the 30 mg 
strength and not on the 15 mg strength. The dose dumping studies were perfonned under two pH 
conditions - 0.1 N HCl (simulating the gastric environment) and at pH 6.8 (simulating the 
intestinal environment). Alcohol at four levels (0%, 10%, 20%, and 40%) was added to either O. lN 
HCl or pH 6.8 media. The Applicant stated that the testing conditions (12-tablets; time points), 
including apparatus type, medium and other parameters were in accordance with the proposed 
dissolution method. The dissolution profiles in O. lN HCl and phosphate buffer, pH 6.8 are depicted 
in Figure 9A and Figure 9B, respectively. 

Figure 9A: In vitro dissolution profiles of the 30 mg ER fo1mulation in O. lN HCl with various 
concentrations of alcohol 
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Figure 9B: In vitrn dissolution profiles of the 30 mg ER fo1mulation in phosphate buffer, pH 6.8 
with various concentrations of alcohol 
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The dissolution profiles demonstrate that in both the media (O. lN HCl and phosphate buffer, pH 
6.8), the dmg release was slowed down by the presence of alcohol in the solution. A consistent 
trend was observed where higher alcohol levels resulted in slower release profiles. The data 
suggests that there is no dose dumping due to the presence of alcohol. The Applicant provided the 
fa values comparing the dissolution profiles in media alone compared to the dissolution profiles in 
media+ alcohol (Table 11). 

Table 11: fa comparisons for dissolution profiles in alcohol dose dumping studies 
Condition. >H 0% EtOH 10% EtOH 20~· EtOH 

0.IN MCI Ref 66 49 .2 
Ii 6.8 Ref 75 7 58.6 

The dissolution profiles in media alone compared to the dissolution profiles in media + 10% 
alcohol and in media + 20% alcohol yielded fi values ~50 media alone indicating that the 
dissolution profiles in the presence of up to 20% alcohol were similar to those in the absence of 
alcohol. The dissolution profiles in media+ 40% alcohol yielded fa values <50 when compared to 
media alone. This indicated that a decrease in the release in 40% alcohol-media was significant 
compared to the release in media alone. The Applicant stated that since the sustained gastric or 
intestinal alcohol levels of 20% or higher were not expected to be achieved in patients, the 
reduction in the release rate at ve1y high alcohol levels was not clinically relevant. 

Reviewers Assessment: 
Since the 15 mg and 30 mg tablet formulations are proportionally similar, the Reviewer considers 
performing the dose dumping studies on the 30 mg strength to be acceptable. The Reviewer 
considers the alcohol concentrations (0% - 40%) and the testing conditions (J 2-tablets; time 
points, including apparatus type, medium and other parameters) used for the in vitro alcohol dose 
dumping studies to be acceptable. Based on the 12-unit dissolution data that was submitted by the 
Applicant, the Reviewer calculated f2 values were found to be in accordance with the Applicant 's 
f2 values. The Reviewer concludes that there is no increase in dissolution or "dose-dumping" in 
the presence of alcohol in the media. Although there appears to be a reduction in the release 
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profile in the presence of alcohol, the release profiles in 40% alcohol-media were signifl.cantly 
different compared to that in media alone. The Applicant's justification that since the sustained 
gastric or intestinal alcohol levels of 20% or higher were not expected to be achieved in patients, 
the reduction in the release rate at very high alcohol levels was not clinically relevant is found to 
be acceptable. The Reviewer notes that the alcohol dose-dumping studies have not been performed 
at pH (b) (4J However, based on lack of alcohol dose-dumping in (bH 4J and at pH 6.8, the 
Reviewer does not antidpate a dose-dumping effect at pH (b)(4l Overall, the Reviewer concludes 
that there is no significant effect of alcohol on the release profile of the product. The Reviewer 
finds the results from the alcohol dose dumping studies to be acceptable. 

Multi-media dissolution profiles: 
The Applicant perfonned in vitrn dissolution studies on the 15 mg Pivotal Bioequivalence batch 
(batch# 1000186479) and the Proposed Commercial Fo1mulation (ER17; batch# 17-000591) in 
media of three different pH - O. l N HCl (pH 1.2; simulating the gastric pH), pH 4.5 (simulating 
the upper intestinal pH) and pH 6.8 (simulating the lower intestinal pH). The Applicant stated that 
the release profiles of the 15 mg dm g product were similar in all the three media and no dose 
dumping was observed in any media. 
Reviewer s Assessment: 
The Reviewer plotted the dissolution profiles for the Pivotal Bioequivalence batch (batch# 
1000186479) and the Proposed Commercial Formulation (ER17; batch# 17-000591) in the three 
media in Figure 1 OA and Figure 1 OB, respectively. 

Figure 1 OA: In vitro dissolution profiles of the Pivotal Bioequivalence batch (batch# 1000186479) 
in media of various pH 
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The Reviewer observed that the release profiles of the 15 mg drug product were similar in all the 
three media. The Reviewer compared the dissolution profiles for the three by calculating the f2 
values between the profile in pH 6.8 (finalized dissolution media) to the profiles in pH 1.2 and pH 
4.5 (see below) 

Dissolution medium fz (Reviewer 
calculated) 

uH 6.8 . 
O.lN HCI (pH 1.2) 55.5 

oH4.5 65.6 
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Figure 1 OB: In vitro dissolution profiles of the Proposed Commercial Formulation ERl 7 batch# 
17-000591 in media of various pH 
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The Reviewer observed that the release profiles of the 15 mg drug product were similar in all the 
three media. The Reviewer compared the dissolution profiles for the three by calculating the ft 
values between the profile in pH 6.8 (finalized dissolution media) to the profiles in pH(b><4l and pH 

<DH4> (see below) 

Dissolution medium fz (Reviewer 
calculated) 

uH 6.8 . 
I (b}(4l 55.1 

oHl~l 75.6 

Based on the ft values, the Reviewer concludes that the dissolution profiles for the 15 mg strengths 
are similar in the three media, and there is no dose-dumping at any pH. The Reviewer finds the 
results from the multi-media dissolution studies to be acceptable. 

Bridging of formulations: 
The modifications in the fonnulation of the tablets evaluated in the Phase 3 trials to the Proposed 
Commercial Fonnulation include (b)C4l 

. In addition, the manufacturing process used for the Phase 3 supplies 
differed from the Proposed Commercial process. The Phase 3 supplies were manufactured (bH4Y 

(bH4~ whereas the Proposed Commercial Process is <6><41 
~:::::::'::::"'.:-=~~--------

(b) ( 41 Fmi he1more, the manufacturing site for the Phase 3 tablets (Abbvie Waukegan Rd, No1ih ---Chicago, IL) is different from the Commercial manufacturing site (Abbvie, Sligo, freland). The 
Applicant has stated that linkage of Phase 3 fonnulations to the Commercial f 01mulation has been 
demonstrated by in vitro and in vivo comparisons. For in vitro comparison, the dissolution profile 
of the (bH41 fo1mulation (Commercial fonnulation) for the 15 mg strength was 
compared to the dissolution profile of the Cb><4l fo1m ulation using the finalized 
dissolution method (Figure 11). 

Figure 11: In vitro dissolution profiles for the 15 mg Cb> C41 fo1mulation (Proposed 
Commercial Fonnulation) and the 15 mg ---==-=============(b::-:>-;:<4;"'1 fo1mulation (Phase 3 
fo1mulation) using the finalized dissolution method 
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The Applicant has stated that the dissolution profiles between the two fo1m ulations were similar 
and the fa values between the two profiles was ~76.3 (The Applicant perfo1med the bridging 
studies on the 7.5 mg, 15 mg and the 30 mg strengths. The Applicant stated that the fa values for 
the three strengths range from 76.3 to 90.8). 
Reviewers Assessment: 
Based on the submitted information, the dissolution profile of the Phase 3 formulation (bJ<41 

(b1<4l batch appears to be similar to that Commercial Formulation (bJ<41 

=====.(b)C4l batch (f2 >50). However, the Applicant did not provide the 12-unit dissolution 
data for the <6><41 batch to calculate and confirm the f2 value that was reported by the Applicant. 
This is not of concern as the dissolution profiles for the two formulations appear to be similar up 
to a release of 80 - 85%. The Reviewer notes that in addition to the in vitro comparison, the 
Applicant has performed a bioavailability study under fasting conditions according to a 
randomized, 2-period crossover design in 40 healthy subjects comparing the Phase 3 formulation 
to the Commercial formulation. The Clinical Pharmacology Reviewer stated that under fasting 
conditions the 15 mg Commercial Formulation (ERl 7) was bioequivalent to the Phase 3 (ER7) 
formulation. From the Biopharmaceutics perspective, the Reviewer concludes that the bridging of 
the two formulations has been adequately established, and that the two formulations are similar 
to each other. 

Stability of exhibit batches: 
Reviewers Assessment: 
The stability studies have been pe1formed under three conditions - accelerated (40 °C/75% RH), 
intermediate (30 °C/75% RH) and long-term conditions (25 °C/60% RH). The dissolution data for 
the stability studies at the 9-month and 12-month time points do not suggest any loss of stability. 
The stability data will be further reviewed by the DS or DP reviewer. 

Extended Release Claim: 
The Applicant's data for the extended-release designation claim is derived from the results of study 
M14-680. This study evaluated the bioavailability of Upadacitinib ER fonnulation (Phase 3 
fo1mulation) to the Upadacitinib IR capsule fonnulation (Phase 2 fo1mulation) under fasting 
conditions, and the effect of food on the 30 mg strength of the Upadacitinib ER fo1mulation in 
healthy subjects. 
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The ER fo1mulation (15 mg QD) was developed to decrease the peak-to-trough fluctuations in 
plasma concentrations with the once-daily dosing and achieving daily AUCo-24 and minimlllll 
concentration (Cmin) comparable to the IR dose of 6 mg twice daily. The mean fluctuation index 
in plasma concentrations at steady state over a 24-hour period was 2.5 for the 15 mg QD-ER 
fo1mulation and 2.6 for the 6 mg BID-IR fo1mulation. Multiple dosing of the 15 mg QD regimen 
of Upadacitinib ER fo1mulation provided equal AUC to 6 mg BID of Upadacitinib IR capsule 
fo1mulation under fasting conditions (Table 12). 

Table 12: Comparison of PK parameters for multiple doses of 15 mg QD ER 7 fonnulations and 
the 6 mg BID of the Immediate Release capsule fo1mulations under fasting conditions 

Re lath't Bloa>'• ilablllty 

Re-gimen s Phurmacokinetic Ctn tr al v~,J u e 
Poin t 90~o Con fiden ce 

Tut ,.i. Rtftrtn t't Pg1•2mtttr fut .Rtftrt1•ct Est inuu e l n tt1"l'al 

c~ 30.34 33 .40 0.909 0.736- 1.122 
R•(llm•n L 

Al"C'0 • 270.63 288.29 0.939 0 8'7 10" , .. 
RCJJUICIJ K 

c,. 2 90 3.5 1 0.826 0.646 - 1 OH 

c ... 2 86 2.62 1 090 0.852 1.395 

Regm~I K 6 llljt 810 oft. XM:l3CICUllb (2 3 111,lt iHIJl l (dltll(..H!ka~ Cfll)!:tUle\) ~ 7 <l::I)'\ UIKltl fil'illll~ co11 <l111011~ 

(Rcfacoa: fot L) 

Rtpn>en L - '' 1111 QO ofupadacnuub 0t1ce-daily tablet ronnulluiou (tR7) • 7 day~ un<kr fl1sti1ig. coudilions 
(T<SI fo<J...") . 

The Upadacitinib ER fo1mulation provided a similar fluctuation index over a 24-hour period with 
once-daily dosing as opposed to needing twice-daily dosing of the IR fo1mulation. The criteria for 
no dose dlllllping in the ER claim was supported by the food effect evaluation, which revealed a 
20% - 35% increase in Cmax and AUC upon co-administration with a high-fat/high-calorie meal 
(Table 13). 

Table 13: PK parameters of Upadacitinib ER fo1mulations (15 mg and 30 mg) under fasting and 
non-fasting conditions 

~~~~~~~~~~~~~~~~~~~~~~~-

£xlendffl Relu.s~ Rei imen 

0'7~n u ~tun <"'• cvt 
1!5 m~ l !5m: 30 m i: 30 m~ 

Pbarmacokint lic F:uUn J? :'\ u n- f':o lin 2 f'::ts lioJi! Non-t.,us1in~ 

Parameter ( units) (N = IJ8) c; = II ) (N = 13 1) (N = I J6J" 

c- ( oglmL) 2 7 .5 "l60 58.6 78.8 
(35. 32. 38) (H ) (29. 25. 33) (33. 21 • 40) 

AUC (og·h-mL) U6 ~ 17 49 1 605 
(26. 25 . 31) ( 21) (24. 22 . 2 7) (26. 20. 30) 

l lf) (b)(' 8.79 9 t;_\ 10.4 10.7 
(NC) (NC) (NC) (NC) 

Based on the exposure-response analysis, the Applicant stated that the increase in PK parameters 
in the non-fasting state compared to the fasting state were not considered to be clinically relevant 
and that the release controlling characteristics were preserved (refer to the Clinical Phaimacology 
Review for more details on this). Additionally, to assess the risk of dose-dlllllping for the ER 
product in vivo due to the presence of alcohol, in vitro alcohol dose dlllllping studies were 
conducted. The results indicated that the diug release did not increase with the addition of alcohol. 

The Applicant also submitted data to demonstrate that the vai·iability for the ER fo1mulation was 
low. The variability (mean %CV across studies) of Cmax and AUC was less than 37% for the 15 
mg ER fo1mulation (Table 14). 

Table 14: Vai·iability of Single dose Upadacitinib in Phase 1 bioavailability studies 
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0- food en• 

St11dy f or·w111.atiou ("'I) Coadilictm r; c_ AUC 

~ Capsule f- 31 19 

M13-401 C•fl'l'lc F"""'a 28 27 

MB-401 Capsule Fed 12 22 14 

M13-401 C•poulc f mag 6 26 23 

MB-401 capsule 12 f .>illllg 15 15 

Ml3-401 C1psule 2t f .ullag 12 13 
M13-401 Capii\lle 36 Fa<ttag 16 22 

MB-401 Capsule 48 f- 26 17 

M14-6SO lltC:ap"11e 12 Fa<IUI!! II 16 15 

Ml 4-680 ER7 Tabl<1 15 f- II 37 26 

M14-680 lltC.psule 24 f <lllulg 12 37 2S 
Ml 4-6SO ER3 Tabld 30 f- 12 33 27 

M14-680 ER8T•bld 30 f ed 12 39 27 
MIS-878 Pin« 3 ER8 I atw 30 f >illllg 42 26 23 

Ml S-878 Commcm.1 Fonnubtioo EJU8 
30 f -T:abl.d 42 30 24 

Ml s-878 Commaaal f omwlillloo ElllS 30 Fed 
T1bld 42 22 21 

MIS-878 Pin" 3 ER.7 IaW.1 15 40 35 31 

Ml s-878 Co:nmaaal f omwlillloo Elll 7 
15 

T•l>l<1 40 l3 2S 

Based on this infonnation, the Applicant has stated that the 15 mg Upadacitinib meets the criteria 
presented in FDA 21CFR 320 for an extended release claim. 

Reviewer s Assessm ent: The Applicant submitted the following data to support the ER designation 
claim per 21CFT320.25(/): 
1. The dissolution profiles of the drug product in the proposed dissolution method (pH 6.8 

phosphate buffer), CbH~l did not show any evidence of 
in vitro dose dumping. Furthermore, the alcohol-dose dumping studies indicated there was no 
increase in dissolution or "dose-dumping" in the presence of alcohol in the media at pH 1.2 
(0.1 N HCl) and at pH 6. 8. The claim for no dose dumping was further demonstrated by a food 
effect evaluation, which resulted in only a 30% increase plasma exposure (both Cmax and A UC) 
in the presence of a high fat diet. 

2. Underfasting conditions, after multiple dosing, the A UC for the 15 mg (QD) ERformulation 
was comparable to the IR dose of 6 mg twice daily (the point estimate for AUCo-24 = 0.939 
(0.837 - 1.053) indicating that a lessji-equent dosing interval with the ERformulation is able 
to achieve a comparable AUC as that of the IR formulation. The mean fluctuation index in 
plasma concentration at steady state over a 24-hour period between the 15 mg QD-ER 
formulation was similar to the 6 mg BID-!Rformulation (2.5 for the 15 mg QD-ERformulation 
and 2.6for the 6 mg BID-!Rformulation). 

3. The drug product's formulation provides consistent PK pe1formance between the individual 
dosage units as evidenced ft-om the variability (mean %CV across studies) of Cmax and AUC 
being less than 37%for the 15 mg ERformulation. 

The Reviewer concludes that the information submitted adequately supports the Extended Release 
claim per 21 CFR 320.25(/). 

Biowaiver Request: 
Reviewer s Assessm ent: 
The Applicant has not requested any biowaiver in this submission. 
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Appendix 1 

Dissolution and Data Tables 

Table IA: 12-unit in vitro dissolution data for the 15 mg strength batch# 1000186479 
coITesponding to the Pivotal Bioequivalence study (and used to constiuct and validate the IVIVC 
model for the 15 mg sti·ength) of the extended-release tablet in the proposed dissolution conditions 

lln"·~iour\} J 2 4' S If> ll IC. 20 } 
(b) (4) 

~ 

Fl 
9 

10 

II 

ll 

\fro.n 24 " '9 " 81 SS 91 96 •• 
/\U () {1 •• " " , . " " 21 .. 

~" KSIJ l . ~ 2 2 l~ I 7 J 7 19 19 2 2 1.9 

Table l B: 12-unit in viti·o dissolution data for the 15 mg sti·ength batch# 17-000591 coITesponding 
to the Proposed Commercial fo1mulation of the extended-release of ERl 7 tablet in the proposed 
dissolution conditions 
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Appendix 2: 

IR comments and Applicant's Response to IR: 

On 3/19/2019, the following IR comments were sent to the Applicant. On 4/9/2019, the 
Applicant responded to the IR. The Applicant's response to the IR and the Reviewer 's 
assessment are included below. 

IR Item 1: 
The 12-unit dissolution data for the 15 mg Tablet, #17-000591 has been presented in module 
3.2.P.2.2.3 under "Data tables of Individual Dissolution Results". Please clarify whether 
Tablet, #17-000591 coITesponds to the Proposed Commercial Fo1mulation, Extended-release 
ERl 7 tablet. Should tablet, #17-000591 differ from the ERl 7 tablet, please submit the detailed 
12-unit dissolution release profile data for this fo1mulation (individual, mean, range, %CV, 
and mean profiles) using the proposed dissolution method. 

Applicant's Response to IR Item 1: 
Tablet batch (b)(4I is representative of the Proposed Commercial Fo1mulation. They are 
tablets produced (bH 4Y 

(b) (41 

Additionally, 12-unit dissolution profile data at three pH conditions for the 15 mg commercial­
site-stability batch which was used in the pivotal bioequivalence study is provided in the IR 
response in Tables 12-14. 

Reviewer 's assessment: 
The Reviewer acknowledged the Applicant 's response. However, Reviewer needed further 
clarification whether the Prop osed Commercial Formulation batch (b)C41 was identical 
to batch 17-000591. Hence an email was sent to the Applicant on 411112019, the Applicant 
was requested to clarify this information. The contents of the email are stated below: 
"We acknowledge your IR response that was submitted on April 9, 2019 (eCTD Sequence 
0013) . As stated on page 30, please clarify whether batch # (bH 41 that is representative 
of the Proposed Commercial Formulation is identical to batch# 17-000591 - the data f or 
which has been presented in module 3.2.P. 2.2.3 under "Dissolution tables of Individual 
Dissolution Results " (eCTD Sequence 0002) . Should batch # (b) (4) differ from batch # 
17-000591, please submit the detailed 12-unit dissolution release profile data for this 
f ormulation (individual, mean, range, %CV, and mean profiles) using the proposed dissolution 
method ". 
The Applicant clarified in the email response that The CMC team has clarified that this was a 
typographic error in the response. In the first sentence, it should be batch 17-000591 instead 
oj) (6)(4~ 

The Applicant's response/email to IR item 1 is adequate and acceptable. 

List of Deficiencies: None 

From the Biophannaceutics p erspective, NDA 211675-0RIG-1 is recommended f or approval 

Primary Biopharmaceutics Reviewer Name and Date: 
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Rajesh Savkur, Ph.D.; 5/12/2019 

Secondary Reviewer Name and Date: 
Haritha Mandula, Ph.D.; 5/12/2019 

Tertiary Reviewer Name and Date 

Sandra Suarez, Ph.D.; 5/13/2019 
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DP 
attribute/ 
CQA 

Appearance 

Identity 

Assay 

Purity 

Factol's that may impact 
the CQA 

Package permeability 

Tableting~--~(b)(4) 

incorrect drugs 
formulated 

incorrect 
- API 

input purity of API 
(b) (41 

incorrect amounts of 
API formulated 
impurity formation due 
to interaction of drugs 
with excipients or 
catalyzed by excipients 
degradation of drug 
substance as 
formulated 

(b)(4j 

input purity of API 
impurity formation due 
to interaction of drugs 
with excipients or 
catal b exci ients 

2 

2 

Final Risk Assessment - NDA 211675 Upadacitinib ER Tablets 

s•.2 

3 

3 

3 

3 

3 

2 

2 

3 

Initial 
RA 
FMECA 
RPN# 

Comment & considerations for Iisk assessment 

• 

• 

• 

• 

• 

• 

• 

Probability of occurrence should be low and detectability 
high if applicant adheres to GMPs: specification for drug 
substance includes several non-specific identification 
tests (HPLC retention, UV absorption spectrum), 
consistent with Q6A 
Severity of failure would depend on situation (incorrect 
or no drug present)2 

(b) (41 required under API 
(6)(41 

respective specification 
(b) (4j 

GMP adherence should prevent incorrect APl/excipient 
amounts formulated 
Compatibility of API with excipients generally 
demonstrated bv stabili~dataf (b) (4J 

Total impurities allowed in input API limited by 
respective specification 
Compatibility of API with excipients generally 
demonstrated by stability da13 (b) C4l_, ___ ~(6)(4j 

1 0 = Probability of Occurrence; S = Severity of Effect; D =Detectability 

Final RA Lifecycle considel'ations 
0 1· comments 

NIA 

NIA 

NIA 

NIA 

2 Severity of effect can only be estiniated; input from clinical, clinical pharmacology, and pharmacology/toxicology team would be necessary for more accurate assessment of clinical impact of failures 
of product CQAs (thus a median value of"3" was used throughout) 
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Dissolution 

Uniformity • 
of Dosage 

Units 

• 

• 

degradation of drug 
substance as 
formulated 

package permeability 
variable (b) (41 

(b)(4) 

variable 
(b)(4) 

2 

2 

Final Risk Assessment - NDA 211675 Upadacitinib ER Tablets 

3 3 

3 4 

• 

• 

• 

(b) (4~ found to have minimal 
unpact on di-ss-o"'iu"""tt_o_n __ _ 

(b) (41 

an additional 
specification requirement was adCled for this excipient 

(b) (4J had limited impact on dissolution rate 

a.--.,....- _"'""" ____ Cb_~_C4 .. l found to have little 

(b) (4j 

(b) (4) 
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(b)(4) 2 

permeability 

Microbial • microbial load of input 
limits materials for 

formulation 

• microbial 
contamination (b) (4j 

• microbial growth 
during shelf life 

Final Risk Assessment - NDA 211675 Upadacitinib ER Tablets 

3 3 

3 3 • 

USP <905> 
(b)(4) 

Applicant claims that the microbiological quality is 
controlled by the specifications of the incoming 
formulation components and in general, by application 
ofcGMPs 

• The CCS is said to assure there will be no contamination 
of the drug product during its shelf life 

• 

• Stability batches will not be routinely tested for 
microbial limits 
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