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Pre-meeting briefing
Ixekizumab for the treatment of moderate
to severe plaque psoriasis (STA)

This slide set is the premeeting briefing for this appraisal. It has been prepared by

the technical team with input from the committee lead team and the committee

chair. It is sent to the appraisal committee before the committee meeting as part

of the committee papers. It summarises:

+ the key evidence and views submitted by the company, the consultees and
their nominated clinical experts and patient experts and

+ the Evidence Review Group (ERG) report

It highlights key issues for discussion at the first appraisal committee meeting and

should be read with the full supporting documents for this appraisal

Please note that this presentation includes information from the ERG before the

company has checked the ERG report for factual inaccuracies

The lead team may use, or amend, some of these slides for their presentation at

the Committee meeting
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Key issues for consideration

How is moderate to severe disease defined?
Are trial patients’ baseline characteristics reflective of
patients with moderate to severe disease?

Where is ixekizumab in treatment pathway?

— Would ixekizumab be used as 15t or 2" biologic in a treatment
sequence?

— Do the treatment sequences reflect UK practice?

Should the cost of adverse events be included in the

model?

Which populations should be used for treatment

effectiveness and utility gains?

When do people get the benefit of treatment (induction,

maintenance)?

National Institute for Health and Care Excellence
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Psoriasis

« A common chronic inflammatory disease characterised by
red, thick and scaly plaques on the skin

+ Plaque psoriasis the most common form of the disease

« Typically follows a relapsing and remitting course

« Causes detrimental effects on patients’ physical,
psychological, social functioning

+ 75% patients report burdensome symptoms (itching, redness,
scaling, flaking)

+ Associated with comorbidities such as obesity, hypertension,
diabetes, hyperlipidaemia, depression, anxiety, cardiovascular
disease

+ Prevalence in England 1.75%; 2.55% of those eligible for
biologic therapy

Source: Company submission, Section 1 (page 17), 3.1 (page 36), 3.1.2 (page 37), 3.2
(page 38), 3.4 (page 45)
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Ixekizumab (Taltz)

Eli Lilly
LT EDTE e B8 Antibody that inhibits IL-17A (interleukin-17A, a pro-
action inflammatory cytokine)
Marketing “moderate to severe plaque psoriasis in adults who

authorisation are candidates for systemic therapy”

LGB eV B Subcutaneous injection

& dose » Administered by 160mg at week 0, followed by
80mg every 2 weeks until week 12 (induction)

« Afterweek 12, 80mg every 4 weeks
(maintenance)

List price £1,125 for 80mg

PAS price £jli] for 80mg

Average cost of a course of treatment
« 1styear (18 injections) £
« 2ndyear (13 injections) £

Source: Company submission, Sections 2.1, 2.2, 2.3 (pages 30-32)
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Patient and professional feedback

+ Psoriasis for some can be a debilitating disease that
impacts all aspects of life, physically and psychologically

» Clearance of symptoms with low or manageable side
effects Iis important to people with psoriasis.

+ Access to treatments and a wide choice available in
pathway if treatments fail

» Need for an alternative for those with failure of 15t
biologic, or who lose response, are contraindicated or
intolerant

+ No additional resources required for ixekizumab

+ Similar position in treatment pathway to secukinumab
(after standard systemic therapies and/or phototherapy
have failed)

Source: Patient and professional submissions (British Association of Dermatologists,
British Society for Rheumatology, Psoriasis and Psoriatic Arthritis Alliance, Royal
College of Physicians)

National Institute for Health and Care Excellence
Pre-meeting briefing — ID904: Ixekizumab
Issue date: September 2016



Decision problem - population
Company submission matches NICE scope

(o4 =801 -8 Adults with moderate to severe plaque psoriasis

Company Moderate to severe plaque psoriasis in adults who are
1S TI B candidates for systemic therapy

117 =0 Wording only; company submission matches Summary
of Produce Characteristics wording

Source: Company submission, Section 1.1, Table 1 (page 20)
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Decision problem - comparators

Acitretin, fumaric acid esters, phototherapy missing from submission

NICE scope Company submission

1) If non-biologic systemic treatment or phototherapy is suitable:

+ Systemic non-biological therapies + Systemic non-biological therapies
(including acitretin, ciclosporin, fumaric (including ciclosporin and methotrexate)
acid esters, methotrexate)

+ Phototherapy with ultraviolet (UVB)
radiation

2) For people with severe psoriasis for whom non-biologic systemic treatment or
phototherapy is inadequately effective, not tolerated or contraindicated:

*  TNF-ainhibitors (etanercept, *  TNF-a inhibitors (etanercept,
infliximab, adalimumab) infliximab, adalimumab)

+ Ustekinumab + Ustekinumab

+ Secukinumab + Secukinumab

+ Best supportive care « Best supportive care

Company justification for difference

+ Insufficient data for fumaric acid, acitretin or phototherapy identified for analysis
*+ Ixekizumab position in treatment pathway aligned to biologic therapies (populatign 2)

Source: Company submission, Section 1.1, Table 1 (page 20)

Only biologic comparators included in base case

Comparison with methotrexate and ciclosporin included in scenario analysis
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Decision problem - outcomes

Psoriasis symptoms on face missing from submission

NICE scope Company submission

+ Severity of psoriasis « Severity of psoriasis

+ Psoriasis symptoms on the « Psoriasis symptoms on the scalp, nails
face, scalp and nails and palmoplantar areas*

+ Mortality * Relapse rate

+ Response rate « Adverse events (includes background

+ Relapse rate mortality**)

+ Adverse events « Health-related quality of life

+ Health-related quality of life

Company justification for difference

« No reference to psoriasis symptoms on the face in Summary of Product
Characteristics

*Palms of hands and soles of feet
**Treatment effect on mortality not included due to data limitations

D904 ixekizumab premeeting briefing

Source: Company submission, Section 1.1, Table 1 (page 20)
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Outcomes

Measures
Severity of psoriasis Psoriasis Area and Severity Index (PASI)

Static Physician Global Assessment (sPGA)

Psoriasis symptoms on the Nail Psoriasis Severity Index (NAPSI)
scalp, nails and palmoplantar | Psoriasis Scalp Severity Index (PSSI)
areas Palmoplantar Psoriasis Severity Index (PPASI)

Relapse rate Maintenance of response at week 60

Health-related quality of life Dermatology Life Quality Index (DLQI)

PASI| combines assessments of how much body surface area is covered and
how severe the redness/thickness/scaling is in each area

PASI score ranges from O (no psoriasis)to 72 (the most severe disease)

>75% improvement from baseline considered clinically meaningful

PASI| XX is the relative reduction in PASI 75 = 75% reduction from
PASI score from baseline baseline

Source: Company submission, Section 1.1, Table 1 (page 20), 4.3.6 (page 75), 5.4.5, Table 79
(page 247)

See also: ERG report, Section 4.2, Table 4.4 (page 45-6)

sPGA is a validated, standardised global score used in conjunction with PASI to assess efficacy
(clear, nearly clear, mild, moderate, severe or very severe). Response rate measured by sPGA
(0,1). sPGA 0 = clear, 1= nearly clear/minimal. (2 = mild, 3 = moderate, 4 = severe, 5 = very
severe (Section 4.3.6, page 74)

DLQI = patient questionnaire (10 questions)

0 — 1 no effect at all on patient's life

2 — 5 small effect on patient's life

6 — 10 moderate effect on patient's life

11 — 20 very large effect on patient's life

21 — 30 extremely large effect on patient's life

(British Association of Dermatologists http://www.bad.org.uk/shared/get-
file.ashx?id=1653&itemtype=document)

EMA recommends using 2 measures of efficacy — a validated, standardised global score as
well as the PASI (Section 4.3.6, page 74)

ERG’s clinical experts recommend using PASI and DLQI when describing disease severity in
order to incorporate the patient’s perspective.
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Decision problem — ERG critique

Population No consensus on definition of disease severity (‘moderate to
severe') using PASI thresholds:

+ Company: ‘'moderate to severe’; PAS| >10 and DLQI >10
+ NICE (previous TAs). ‘severe’; PAS| >10 and DLQI >10

Has implications for generalisability of trial population and
economic analysis

o013 E LS G [ nappropriate to exclude comparators in scope

At clarification: company: UVB studies not searched in SLR;
‘limited relevance’ due to positionin pathway. ERG: studies
with UVB might be relevant for NWMA estimates

Outcomes Symptoms on the face could have a psychological impact on
patients

Excluding this outcome makes it difficult to draw conclusions
from clinical evidence for those with symptoms on face

Dermatology Life Quality Index (DLQI); Psoriasis Area and Severity Index (PASI);
Systematic Literature Review (SLR); Network Meta-analysis (NWMA)

Source: ERG report, Sections 3.1, 3.3 (page 33), 3.4 (page 34), 4.2 (page 51)
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Treatment pathway

Patients with psoriasis that cannot be | TNF-a inhibitor
controlled with other treatment ) IL-12/23 inhibitor
|
3 IL-17 inhibitor
[ Systemic biological therapies
v . ( Treatment of very severe
Treatment of severe psoriasis psoriasis
(PASI =10 + DLQI >10) (PASI >20 + DLQI >18)

7 ’ ]
[ Adalimumab ] [ Ustekinumab ] [ Secukinumab ] [ Infliximab ]

Etanercept
4

Response review ]

1stline

)

Inadequate response/intolerance/contraindicated }9[ TNF-a inhibitor ]
|

v
2 line Consider changing to an alternative biologic drug [ Ixekizumab ]

12

Source: Adapted from Company submission, Section 3.3.2, Figure 5 (page 45)
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Phototherapy
(UVB radiation)

Existing NICE guidance

Fumaric
acid esters*

Methotrexate | Ciclosporin | Acitretin

CG153

Severe disease (PASI >10

CG153 CG153 CG153

contraindication to standard systemic therapies

contraindication to standard systemic therapies

Infliximab Ixekizumah?
* <
TA134

Ixekizumab?

Moderate to severe disease, candidates for phototherapy and/or systemic therapy

k)

and DLQI >10) and no response, intolerance or

Adalimumab Etanercept Ustekinumab | Secukinumab Ixekizumab?
* * < k]
TA146 TA103 TA180

Very severe disease (PASI >20 and DLQI >18) and no response, intolerance or

*Not licensed but used in moderate psoriasis

% : Tumour Necrosis Factor-alpha inhibitors &: Interleukin inhibitors

Source: Company submission, Section 3.5 (page 46-7)

Ixekizumab is listed alongside the pre-biologic therapies because the MA wording
suggests it could be used here (adults who are candidates for systemic therapy).
However, NICE only recommends biologics after standard systemic therapies
have failed, and the company align the position of ixekizumab with the other

biologics.

NICE guidance refers to prior failure of PUVA (psoralen and long wave ultraviolet

radiation). NICE guidance 153 recommends phototherapy (UVB radiation) and only to
consider PUVA when treating palmoplantar pustulosis (because of increased risk of

skin cancer).

National Institute for Health and Care Excellence
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Company’s clinical evidence

3 key clinical trials

Trials UNCOVER-1, UNCOVER-2, UNCOVER-3
Design Phase [Il; multicentre; randomised; double-blind

Population | Adults with moderate to severe plaque psoriasis (who are candidates
for phototherapy and/or systemic therapy)

UNCOVER-1: 1,296; UNCOVER-2: 1,224; UNCOVER-3: 1,346
Intervention | Ixekizumab 160mg starting dose, 80mg Q2W or 80mg Q4W*

Comparator | UNCOVER-1 placebo

UNCOVER-2 placebo; etanercept 50mg BIW

UNCOVER-3 placebo; etanercept 50mg BIW

Primary « PASI 75 response rate at week 12

Outcomes + sPGA(0,1) response rate at week 12 with at least 2-point
improvement from baseline

Duration 5 years (including long-term safety and efficacy follow-up)

*Licensed dose: 160mg at week 0, 80mg Q2W until week 12 , then 80mg Q4W.

Source: Company submission, Section 4.2, Table 9 (page 59), Section 4.3.6, Table 14
(page 78)

Total of || flfin ux, I No UK centre in UNCOVER-3.

Systematic Review conducted in December 2014 (data from January 1990), updated
November 2015.

Only PUVA (psoralen and longwave ultraviolet radiation) is in PICO (not UVB) Source:
Company submission, Section 4.1.3, Table 7 (page 53).

ERG had some concerns about whether the systematic review was conducted
according to best practice because of information lacking from the company
submission, and some concerns about its potentially restrictive approach. However,
they conducted their own search and did not find any additional evidence. Source:
ERG report, Sections 4.1.1 (page 36), 4.1.3, 4.1.4 (page 39).
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Company’s clinical evidence
Dosing regimens

Dosing period UNCOVER-1 UNCOVER-2 UNCOVER-3

Ixekizumab

Induction Q2W Q4w Q2w Q4w Q2w Q4w
(n=433)| (n=432)| (n=351)| (n=347)| (n=385)| (n=386)

Maintenance Q4w Q12w Q4w Q12W N/A N/A
(n=229)| (n=227)| (n=187)| (n=227)

Etanercept

Induction N/A BIW (n=358) BIW (n=382)

Maintenance N/A N/A N/A

Placebo

Induction Q2W (n=431) Q2W (n=168) Q2W (n=193)

Maintenance Q4W (n=226) Q4W (n=176) N/A

Non-responder = sPGA score of <1

Patients re-randomised for maintenance period based on responder status:
Responder = sPGA score of 0 or 1 with at least a 2-point improvement from baseline

-
a

Source: Company submission, Section 4.2, Table 6 (page 59), Section 4.3.1, Table 10

(page 62), Figures 7,8,9 (pages 64-8), Section 4.3.5, Table 12 (page 72).
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UNCOVER —x (arm)

PASI|I mean
(SD)

PASI range

Company’s clinical evidence
Baseline characteristics of patients — severity of disease

DLQI mean
(SD)

DLQI
range

-1 (Ixekizumab) 20.06(7.65)| 12.0-61.2| 13.3(7.02)| 0-30
-1 (Placebo) 20.32(8.64)| 12.0-69.2| 12.8(7.11)| 0-30
-2 (Ixekizumab) 19.69(7.16)| 12.0-57.5| 12.0(6.76)| 0-30
-2 (Etanercept) 19.07(6.70)| 12.0-61.2| 12.7(7.03)| 0-30
-2 (Placebo) 20.57 (8.37)| 12.0-54.0| 12.8(7.24)| 0-30
-3 (Ixekizumab) 20.94(8.16)| 12.0-63.0| 12.1(6.95)| 0-30
-3 (Etanercept) 20.68(8.17)| 12.0-57.0 11.5(6.84)| 0-30
-3 (Placebo) 21.11(8.39)|  12.0-49.1| 12.7(7.00)| 0-29

D904 ixekizumab premeeting brie

Source: Company submission, Section 4.5.4, Tables 17,18,19 (pages 91-6)
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Company’s clinical evidence

Baseline characteristics of patients — previous treatment

D904 ixekizumab premeet

ng briefing

Systemic Previous Previous Previous non- Previous
therapy non-biologic biologics biologics and phototherapy
never used systemic biologics
therapy

-1 Ixe 27.7% 32.8% 12.8% 26.6% 46.9%
-1 Pbo 30.6% 27.4% 13.2% 28.8% 42.9%
-2 Ixe 34.5% 41.3% 8.2% 16.0% 46.3%
-2 Eta 37.2% 41.6% 9.2% 12.0% 48.3%
-2 Pbo 38.1% 36.3% 11.3% 14.3% 44.0%
-3 Ixe 43.1% 41.9% 6.2% 8.8% 39.6%
-3 Eta 41.9% 42.4% 6.8% 8.9% 41.1%
-3 Pbo 45.6% 37.3% 8.3% 8.8% 31.1%

Note that prior use of etanercept excluded in UNCOVER-2,-3

17

Source: Company submission, Section 4.5.4, Tables 17, 18, 19 (pages 91-6)

This is most relevant when considering the modelling.
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Clinical evidence — ERG critique
Generalisability of UNCOVER trials to NHS patients

Thresholds Source Definition

PASI >12 + BSA UNCOVER trial eligibility | Moderate to severe disease

>10% criteria (and candidates for
phototherapy and/or
systemic therapy)

PASI >10 + DLQI >10 | Company definition Moderate to severe disease

PASI >10 + DLQI >10 | NICE definition (previous | Severe disease
technology appraisals)

PASI > 10 (or 12) ERG's clinical experts Moderate to severe disease
(in context of systemic
therapy)

Do the UNCOVER trials include people with moderate/less severe
disease?

« Are the UNCOVER trial populations representative of NHS patients?

18

Source: ERG report, Section 4.2 (page 51)
See also: Company’s clarification response B.1 (page 21) and B.2 (pages 22-3)

Quality assessment of UNCOVER trials — for UNCOVER -2 ERG say there were
unexpected imbalances in drop-outs between the 2 groups, but agrees low risk of
bias. Source: ERG report, Section 4.2 (pages 55-6).
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Company’s clinical evidence

Results — UNCOVER-1
Response rates (ITT) at week 12 — ixekizumab higher (p=<0.001)

Ixekizumab Q2W Ixe total Placebo
n=433 (Q2W & Q4W) n=431
n=865
2% 89.1% 85.9% 3.9%
@ Odds Ratio 223.94 N/A N/A
o |(95% Cl) (125.05, 401.03)
< % 81.8% 79.1% 3.2%
E ;‘ Odds Ratio 146.51 N/A N/A
L (95% ClI) (81.02, 264.92)
19
D904 ixekizumab premeeting briefing

Source: Company submission, Section 4.7.1, Table 21 (page 100)
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Results — UNCOVER-2

Ixe Q2W
n=351

Ixe total
(Q2W & Q4W)

n=698

Eta Pbo
n=358 n=168

% 89.7% 83.7 41.6% | 2.4%
© | OR vs. Pbo 997.29 289.78 30.73| NA
% | (95% CI) (173.11,5745.5) | (88.85, 945.09) | (10.83, 87.16)

& | OR vs. Eta 13.28 7.63 NA|[  NA
(95% CI) (8.66,20.34)| (5.64,10.31)
% 83.2% 78.1 36.0% | 2.4%

S | OR vs. Pbo 282.24 174.63 27.58 | N/A

< | (95% C1) (76.03,1047.71) | (57.78, 527.84) | (9.40, 80.98)

% | OR vs. Eta 10.70 7.37 NA|[ N/A
(95% Cl) (7.23,15.85)|  (5.44,9.97)

D904 umab Y

Response rates (ITT) at week 12 — ixekizumab higher (p=<0.001 for all comparators)

20

Source: Company submission, Section 4.7.2, Table 33 (page 113)
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Results — UNCOVER-3

Ixe Q2W Ixe total Eta Pbo
n=385 (Q2W & Q4W) n=382 n=193
n=771
% 87.3% 85.7% 53.4% 7.3%
> | OR vs. Pbo 72.29 70.51 13.71 N/A
g (95% ClI) (36.11,144.73) | (37.83, 131.44) (7.61,24.72)
Q| ORvs. Eta 6.46 5.59 N/A N/A
(95% CI) (4.42,9.45) (4.15,7.52)
% 80.5% 78% 41.6% 6.7%
;' OR vs. Pbo 50.47 4553 11.30 N/A
% (95% Cl) (26.54, 95.98) (24.75, 83.75) (6.01, 21.25)
% OR vs. Eta 6.47 5.55 N/A N/A
(95% CI) (4.55,9.20) (4.17,7.38)

eting briefing

Response rates (ITT) at week 12 — ixekizumab higher (p=<0.001 for all comparators)

21

Source: Company submission, Section 4.7.3, Table 37 (page 119)
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Company’s clinical evidence
Secondary outcomes

PASI 90, PASI 100

sPGA (0,1)

sPGA (0)

ltch NRS change from baseline
DLQI change from baseline
NAPSI change from baseline
PSSI change from baseline
PPASI change from baseline

Source: Company Submission, Section 4.3.6, Table 14 (page 80)
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Company’s clinical evidence

. Gender  OUbgroup analysis

+ Age

» Geographic region

+ Disease severity

+ Weight

+ Body Mass Index

+ Specific psoriasis locations at baseline

+ Previous non-biologic systemic therapy

» Previous biologic systemic therapy

+ Previous inadequate response to Tumour Necrosis
Factor-alpha inhibitor

+ Post-hoc: Patients eligible for biologic therapy according
to NICE criteria (disease severity and previous
treatment)

Source: Company Submission, Section 4.3.6, Table 14 (page 81)

NICE requested evidence in subgroups of patients previously treated by systematic
non-biological or biological therapies and in patients with different severity of
psoriasis (moderate, severe) if data were available.

National Institute for Health and Care Excellence
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Subgroup analysis
Baseline characteristics

Subgroup p-value Placebo IXEQ4W IXEQ2W  IXE total
(interaction) (n=792) (n=1,165) (n=1,169) (n=2,334)

Proportion of patients achieving PASI 75 at week 12
UNCOVER-1, -2, -3 ITT

Disease severity

PASI <20 [ [ ]

PASI >20 - [ [ ]

Quality of life

DLQI <10 Bl  Notgiven

DLQI >10 - Bl Notgiven
24

Source: Company submission, Section 4.8, Table 44 (page 132-3)

Source: Clarification response, Section B1.
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Subgroup analysis
Previous non-biologic systemic therapy

Subgroup p-value Placebo IXEQ4W IXEQ2W  IXE total
(interaction) (n=792) (n=1,165) (n=1,169) (n=2,334)

Proportion of patients achieving PASI 75 at week 12
UNCOVER-1, -2, -3 ITT

Previous non-biologic systemic therapy

<3 - | |

>3 | |

, 25
D904 ixekizumab premeeting briefing

Source: Company submission, Section 4.8, Table 44 (page 132-3)
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Subgroup analysis

Previous biologic treatment
Proportion of patients achieving PASI 75 at week 12

UNCOVER-2 | Ixe Q2W Ixe Q4W Eta Pbo
Prior biologic | 92.9% 74.1% 30.3% 0%
therapy
(n=288)
Biologic-naive | 88.8% 78.6% 44.3% 3.2%
(n=936)

Proportion of patients achieving PASI 75 at week 12

UNCOVER-1, -2, -3 ITT, Placebo-Controlled. Previous biologic therapy
n=883

Discontinued previous biologic therapy due to inadequate response

Ixe Q2W | B | ke QAW | B | Flacebo | [

Discontinued previous biologic therapy due to other reasons

Ixe Q2W | B | e QAW | B | Placebo | |
26

Source: Company submission, Section 4.8.2 (page 134-6)
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Subgroup analysis
Number of prior treatments

Previous p-value Placebo IXE Q4W IXE Q2W  IXE total

biologic (interaction) (n=792) (n=1,165) (n=1,169) (n=2,334)
exposure

Proportion of patients achieving PASI 75 at week 12
UNCOVER-1, -2, -3 ITT, Placebo-Controlled

Never used [ ] [ ] [ ]
Ever used — [ [ [
Number of previous exposures

Used B B =
Used 2 B - O .
Used 23 B = ==

Source: Company submission, Section 4.8.2, Table 45 (page 137)

National Institute for Health and Care Excellence
Pre-meeting briefing — ID904: Ixekizumab
Issue date: September 2016



Subgroup analysis — ERG critique
Summary of results

Consistently high PASI 75 response rates shown
for ixekizumab compared with placebo
regardless of previous treatment (non-biologic
systemic treatments or biologics)

Company provided additional information at
clarification that showed low heterogeneity
across the UNCOVER studies by the results of
study treatment interaction

Source: ERG

report, Section 4.2 (page 70)

See also: Company’s clarification response A.13 (pages 12-20)
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Adverse events — UNCOVER-1

Ixekizumab  Ixekizumab Ixekizumab Placebo

Q2W (n=433) Q4W (n=432) Total (n=865) (n=431)

Induction period

Patients with >1 59.4% 61.1% 60.2% 48.7%
TEAEs

Discontinuations 2.3% 2.3% 2.3% 1.4%
due to AEs

Deaths 0.0% 0.0% 0.0% 0.0%
SAEs 1.4% 2.8% 2.1% 1.2%
TEAEs possibly 29.3% 25.7% 27.5% 1.4%
related to study drug

Per protocol population = 94.9% patients

Company reported majority of TEAEs of mild to moderate severity and did not lead
to stopping treatment

29

Source: Company submission, Section 4.12.1, Table 57 (page 180)

Most frequent AESIs (Adverse Events of Special Interest) infection and injection site
reactions.

After 12 weeks commonly observed types of infections were nasopharyngitis, upper
respiratory tract infection, bronchitis and sinusitis.

National Institute for Health and Care Excellence
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Adverse events — UNCOVER-2

Ixekizumab Ixekizumab Ixekizumab Etanercept Placebo
(n=357) (n=167)

Q2w Q4w Total
(n=350) (n=347) (n=697)

Induction period

Patients with >1 61.7% 58.8% 60.3% 59.1% | 53.3%
TEAEs

Discontinuations 1.7% 1.4% 1.6% 1.4% 0.6%
due to AE

Deaths 0.0% 0.0% 0.0% 0.0% 0.0%
SAEs 1.4% 2.3% 1.9% 2.2% 1.2%
TEAEs possibly 33.4% 26.5% 30.0% 26.5% 18.0%
related to study

drug

Per protocol population = 94.9% patients

Company reported majority of TEAEs of mild to moderate severity and did not lead to
stopping treatment

30

Source: Company submission, Section 4.12.2, Table 59 (page 184)

Most frequent AESIs (Adverse Events of Special Interest) infection and injection site

reactions.

After 12 weeks commonly observed types of infections were nasopharyngitis, upper

respiratory tract infection, urinary tract infection, bronchitis and influenza.

National Institute for Health and Care Excellence
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Induction period

Adverse events — UNCOVER-3

O

related to study
drug

Patients with >1 53.4% 56.3% 54.8% 49.0% 36.3%
TEAEs

Discontinuations 2.3% 21% 2.2% 1.0% 1.0%
due to AE

Deaths 0.0% 0.0% 0.0% 0.0% 0.0%
SAEs 2.3% 1.6% 2.0% 1.3% 2.6%
TEAEs possibly 26.8% 21.7% 24.3% 22.3% 12.4%

Per protocol population = 94.7% patients

stopping treatment

Company reported majority of TEAEs of mild to moderate severity and did not lead to

31

Source: Company submission, Section 4.12.3, Table 61 (page 188)

Most frequent AESIs (Adverse Events of Special Interest) infection and injection site

reactions.

After 12 weeks commonly observed types of infections were nasopharyngitis, upper

respiratory tract infection and urinary tract infection.
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Network meta-analysis
Included studies

o PDAlNdLo

Base case analysis

Adalimumab Gordon 2015, Bissonette, CHAMPION, Asahina, REVEAL,
Gordon 2006*

Etanercept UNCOVER-2, -3, ERASURE, FIXTURE, ACCEPT, Gottlieb 2003,
Leonardi, Papp, Van de Kerkhof

Ustekinumab ACCEPT, AMAGINE-2, AMAGINE-3, LOTUS, lgarashi, PEARL,
PHOENIX-1, PHOENIX-2, CLEAR

Secukinumab | ERASURE, FIXTURE, FEATURE, JUNCTURE, CLEAR
Infliximab EXPRESS II, Chaudhari, Yang, Torii, EXPRESS, SPIRIT

Scenario analyses
1 — etanercept 50mg BIW + systemic treatments; 2 — systemic treatments

Etanercept 50mg BIW | PRISTINE, Tyring, Bachelez, Bagel, Gottlieb 2011, Strober
Methotrexate CHAMPION, RESTORE

Ciclosporin Meffert

*additional study identified by ERG

o)
]

Source: Adapted from Company submission, Section 4.10.4, Table 48 (pages 145-54)

Gordon 2006 = Clinical response to adalimumab treatment in patients with moderate
to severe psoriasis: Double-blind, randomised controlled trial and open-label
extension study; adalimumab + placebo

Gordon 2015 = A phase 2 trial of guselkumab versus adalimumab for plaque psoriasis;
adalimumab + guselkumab + placebo

National Institute for Health and Care Excellence
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Company'’s clinical evidence
Network meta-analysis — diagram

Etanercept

Secukinumab 300mg

Adalimumab 80mg 40mg EOW

CHAMFION, Asarra e 8 2010
BB/EAL 0oroon et ol 3016 Bissomene etal 2012

Infliximab Smg/kg
Ixekzumab 80mg Q2W
Placebo 9
wrus MOOVER T
Qarash et @ o VER 2 7
a2 VER I
Ustekinumab 45mg* g uncolfEs ¢
PROENX2 UNCOVER 2
UNQOVER 3
AggseT
perastigly 2012
B0 EVRS

Ixekizumab 80mg Q4W
Ustekinumab 90mg

Ustekinumab 45mg<100kg 90mg>100kg

Source: Company submission, Section 4.10.4, Figure 27 (page 143)
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Clinical evidence — network meta-analysis
Trial populations generally similar

Company ERG
Baseline « Entry criteria ‘largely + Agrees no majorimbalances
PASI score consistent’ with PASI >10- of baseline characteristics,
12 although some patients had
+ Baseline PASI score mean: PASI <10

21.1 (standard deviation
2.8), median: 20.4

HCVITER « Varied
UEENEL SN« Not all patients had

+ Some trials had higher
numbers of patients who had

inadequate response or
contraindicated to standard
systemic therapies

had biologic therapy before
Potential bias introduced as
NICE guideline on psoriasis

says effectiveness is lower
when used as 2" biologic
treatmentin a sequence

Source: Company submission, Sections 4.10.6, 4.10.7 (page 155), 4.10.8 (page 165)
Source: ERG report, Section 4.3 (pages 79, 96)

Company:

PASI response rate as primary outcome measure consistent with NICE STA
submissions for biologics in psoriasis.

Aligns with efficacy inputs to inform cost-effectiveness model.
Baseline characteristics of patients in Table 49 (pages 156-9)
Results of each trial (PASI responses) in Table 50 (pages 160-3)

Subgroup of patients who had inadequate response to TNF-a inhibitors considered,
but could not be progressed.

ERG:
Identified an additional study to include (Gordon, 2006) but it affected the results
only slightly.

UNCOVER-1, FEATURE, NCT01483599, PHOENIX 1 and PHOENIX 2 trials had higher
percentages of patients who had received biologic treatments before.

National Institute for Health and Care Excellence
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Random effects multinomial network meta-analysis for

PASI 75 response — relative risk at week 12
Relative risk of Ixekizumab Q2W achieving PASI 75 significantly higher that
all other biologic therapies except infliximab

Placeb 0.11 0.09 0.09 0.07 0.08 0.06 0.07 0.07 0.06
acebo
(0.06,0.19) | (0.05,0.16) | (0.05,0.16) | (0.03,0.15) | (0.04,0.15) |(0.02,0.14)| (0.03,0.14) |(0.03,0.14)[ (0.02, 0.14)
9.48 0.78 0.76 0.62 0.66 0.54 0.57 0.57 0.53
Etanercept
(5.15, 15.87) (0.49,1.07) | (0.49,1.04) | (0.36,0.87) | (0.40,0.92) |(0.28,0.80)| (0.31,0.83) |(0.31,0.82)| (0.26,0.79)
12.56 1.34 0.98 0.80 0.86 0.69 0.74 0.73 0.68
Adalimumab
(6.15,21.05) | (0.932.04) (0.77,1.23) | (0.58,0.96) | (0.65, 1.03) [(0.46,089)| (0.51,0.91) [(0.50,0.91)| (0.44,0.87)
12.85 1.37 1.03 Ustekinumab 0.82 0.88 0.71 0.75 0.75 0.69
(6.20,21.60)| (0.96,2.05) | (0.82, 1.31) |IEEAEAlll} (0.60,0.97) | (0.67,1.05) [(0.47,0.89)| (0.55,0.91) |(0.53,0.91)| (0.45,0.88)
16.26 1.71 1.27 1.25 Ustekinumab 1.08 0.87 0.92 0.91 0.84
(6.82,30.77)| (1.15,2.79) | (1.04,1.72) | (1.03,1.65) 90mg (1.01,1.21) |(0.68,0.98)| (0.77,1.04) |(0.75, 1.04)| (0.66, 0.96)
14.96 1.58 1.18 1.16 0.93 Ustekinumab 0.81 0.86 0.85 0.79
(6.60,27.03)| (1.09,2.50) | (0.97,1.54) | (0.96,1.48) | (0.83,099) 45mg (0.60,0.95)| (0.68,0.98) |(0.66,0.98)f (0.58,0.93)
19.28 2.00 1.48 1.45 1.16 1.25 1.07 1.06 0.97
Infliximab
(7.18,40.87) | (1.24,3.62) | (1.13,2.20) | (1.12,2.12) | (1.02, 1.46) | (1.08, 1.66) (0.95, 1.25) |(0.94, 1.23)| (0.85, 1.07)
17.86 1.87 1.39 1.35 1.09 1.17 0.94 0.99 0.91
Secukinumab
(7.03,35.65)| (1.21,3.19) | (1.10,1.95) | (1.10,1.82) | (0.96, 1.31) | (1.02, 1.48) ((0.80, 1.05) (0.87, 1.12) (0.78, 1.00)
18.09 1.89 1.40 1.37 1.10 1.19 0.95 1.01 Ixekizumab 0.92
(7.05,36.40)| (1.21,3.28) | (1.10,1.98) | (1.09,1.91) | (0.97,1.34) | (1.02,1.51) |(0.81,1.07)| (0.89,1.14) Q4w (0.82,0.98)
19.93 2.07 153 1.49 1.20 1.29 1.03 1.10 Ixekizumab
(7.24,42.96) | (1.26,3.79) | (1.15,2.29) | (1.14,2.20) | (1.04,1.52) | (1.08,1.74) [(0.94,1.17)| (1.00, 1.29) Q2w

Relative risk (credible interval)

D904 ixekizumab premeeting briefing 35

Source: Company submission, Section 4.10.14, Table 51 (page 167)
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Company’s clinical evidence
Results of network meta-analysis, base case,
absolute probabilities of achieving PASI 75

Treatment Probability 95% Crl
Ixekizumab 80mg Q2W e e e
Ixekizumab 80mg Q4W B e e
Secukinumab 300mg 81.8% | 74.9% | 88.1%
Infliximab 5mg/kg 81.1% | 72.6% | 88.1%
Ustekinumab 45mg 71.0% | 62.2% | 78.8%
Ustekinumab 90mg 75.1% | 66.2% | 82.7%
Ustekinumab 45mg<100kg & 90 mg>100kg 64.4% | 54.0% | 73.9%
Adalimumab 80mg/40mg EOW 57.5% | 46.4% | 68.2%
Etanercept 26mg BIW & 5§0mg QW 41.3% | 30.3% | 52.8%
Placebo 47%| 3.1%| 6.6%

Source: Company submission, Section 4.10.14, Table 52 (page 168). Company also
provided PASI 50, 90, 100 NWMA analysis results.

Includes ixekizumab Q4W dose but cost effectiveness analysis only includes Q2W

ERG re-ran results including the additional paper (Gordon, 2006); results shown in

ERG report, Table 4.16 (page 101). Results were slightly different.

National Institute for Health and Care Excellence
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Base case analysis rankogram
Ixekizumab Q2W has highest probability of being
best ranked treatment (over 95%)

09 Ixekizumab

2 3 s 6 7 8 9 0
Rank

——Pplacebo Adalimumab_80mg_40mg_EOW ——— Etanercept_25mgBIW_SOmgQIW

—secukinumab_300mg Infliximab_Smg/kg === Ustekinumab_asmg

—— ixekizumab_80mg_Qaw === xekizumab_80mg_Q2w = *Ustekinumab_90mg

Ustekinumab_4Smg<100kg_90mg>100kg

w
~l

Source: Company submission, Section 4.10.4, Figure 30 (page 169)

Rankogram from base case Bayesian analysis with treatments ranked on the
probability of best based on the posterior distributions for each intervention

National Institute for Health and Care Excellence
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Company'’s clinical evidence
Results of network meta-analysis, scenario
analyses

+ Company provided 2 additional network meta-
analysis scenarios:

— Scenario analysis 1: Ixekizumab vs etanercept
50mg BIW (unlicensed dose) and standard
systemic treatments (including methotrexate and
ciclosporin)

— Scenario analysis 2: Ixekizumab vs standard
systemic treatments (including methotrexate and
ciclosporin)

National Institute for Health and Care Excellence
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Results of network meta-analysis, scenario analysis 1, absolute

probabilities of achieving PASI 75

Treatment Probability 95% Crl
Ixekizumab 80mg Q2W B B e
Ixekizumab 80mg Q4W B B |
Secukinumab 300mg 82.6% | 75.8% | 88.5%
Infliximab Smg/kg 81.3% | 72.3% | 88.6%
Ustekinumab 45mg 69.2% | 60.4% | 77.4%
Ustekinumab 90mg 73.2% | 64.5% | 81.1%
Ustekinumab 45mg<100kg & 90 mg>100kg 64.3% | 53.7% | 74.2%
Adalimumab 80mg/40mg EOW 56.8% | 45.2% | 67.8%
Etanercept 25mg BIW & 50mg QW 371% | 27.7% | 47.2%
Etanercept 50mg BIW 51.7% | 43.3% | 60.2%
Ciclosporin 2.5mg/kg/day 37.1% | 14.7% | 64.4%
Methotrexate 15mg/week 40.6% | 24.6% | 58.2%
Methotrexate 7.5 to 25mg/week 19.5% | 9.6% | 32.5%
Placebo 44% | 29% 6.3%

39

Source: Company submission, Section 4.10.14, Table 53 (page 170)

Scenario analysis 1 includes etanercept 50mg BIW (not NICE approved) and standard
systemic therapies (methotrexate and ciclosporin)

Inclusion of etanercept 50mg BIW for a scenario analysis ‘expanded the decision set
and allowed inclusion of a number of studies that included an active head to head
comparison with etanercept 50mg BIW'.

National Institute for Health and Care Excellence
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Company’s clinical evidence
Results of network meta-analysis, scenario analysis 2,
absolute probabilities of achieving PASI 75

Treatment Probability 95% Crl
Ixekizumab 80mg Q2W T @ N |
Ixekizumab 80mg Q4W B B e
Ciclosporin 2.5mg/kg/day 43.5% | 14.7% | 76.8%
Methotrexate 7.5 to 26mg/week 20.4% | 5.8% | 43.4%
Placebo 6.8%| 46%| 94%

Source: Company submission, Section 4.10.14, Table 54 (page 172)

Scenario analysis 2 includes the ‘decision set interventions’ for ixekizumab and
standard systemic treatments

National Institute for Health and Care Excellence
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Network meta-analysis — Heterogeneity &
model fit

Meantau TauSD Mediantau 97.5 Crl
Base case analysis 129.2 207.5 72.3| 220| 6325
Scenario analysis 1 75.9 62.8 58.7| 226| 2440
(etanercept 50mg BIW
& standard systematic
therapies)
Scenario analysis 2 931.2] 10760.0 30.5 1.8| 3575.0
(standard systemic
therapies)
DIC Random-effects model Fixed-effects model
Base case analysis 1306.50 1313.19
Random effects model chosen as most appropriate
analysis as it had lower deviance information criteria (DIC)

41

Source: Company submission, Section 4.10.15, Table 55 (page 173), Section 4.10.16
(page 175)

ERG advised at pre-meet that random effects model generally preferred.
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Network meta-analysis — ERG critique

« Methods in line with NICE Decision Unit (DSU)
guidance
« ERG identified an additional 10 studies
— 7 do not connect to the network due to unlicensed
doses
— 2 could not be added due to missing PASI information
— Gordon 2006 (adalimumab vs placebo) met all
inclusion criteria
» Similar results when added to network
+ “the selection of studies for inclusion in the NMA
appears to be appropriate”

National Institute for Health and Care Excellence
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Cost effectiveness

43
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Company’s model
Consistent with NICE reference case

Type Markov state transition

Population Patients who had failed on prior systemic treatments and eligible for
1¢tline biologic therapy (as per NICE guidance)

(o]0 E 1111 Biologic therapy only

15t line within a treatment sequence
« Etanercept

+ Ustekinumab

+ Adalimumab

+ Secukinumab

+ Infliximab

AL TR B Lifetime (44 years to 99.9 years)
Patients expected to spend more than 10 years on active treatment

Cycle length  EEleliy]
Captures induction periods when patients switch to a new treatment

Measure of health effects QALY
Discounting of utilities & costs  JeRsy0d
Perspective NHS/PSS

%

Source: Company submission, Section 5.2.2, Table 66 (page 219)

The model facilitates analysis of ixekizumab in different actual treatment sequences.

Company say this is important because it is reflective of clinical practice in UK, with
potential variation in biologic treatment algorithms between CCGs.

Modelling treatment sequences means patients remain longer on treatment and so
time horizon beyond 10 years needed.

Treatment sequence approach means cycle needs to be sufficiently short to capture
induction periods when patients switch between treatments. Cycle is sufficiently
short to not need half cycle correction.

44 years is average age of people in the trials.

National Institute for Health and Care Excellence
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Company’s model — ERG critique
Population inconsistent

Company: ‘Patients who had failed on prior systemic
treatments and eligible for 15t line biologic therapy’ (as per
NICE guidance)

Model results do not reflect biologic-naive population because
UNCOVER trials and indirect evidence included in network
meta-analysis include patients who:

— Have never had systemic treatments

— Have had prior biologics
Company explain that ixekizumab is modelled as 15t of 3
biologic treatments and only 26.4% UNCOVER patients had
prior biologics

ERG consider model population to be ‘a population for whom
biologic therapy is considered'.

Source: ERG report, Section 5.2.3 (pages 115-6)

See also: Company’s clarification response B.2 (pages 22-3)
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Company’s model - structure

Intervention Comparator

Trial period month 1
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Source: Company submission, Section 5.2.2, Figure 38 (page 217)

From ERG report (page 113): “The company states that the model consists of five PASI response
categories (PASI<50 (no response), PASI 50-74, PASI 75-89, PASI 90-99, and PASI 100 (complete
clearance of symptoms)) and four treatment-related health states. The PASI response states
determine utility gains. The four treatment states determine the cost impact of a treatmentin the
model as they are associated with specific resource use rates: Induction (trial) period, Maintenance
period, BSC and Death. The induction period consists of tunnel states, and the total length is
dependent on the particular biologic and can last from 10 to 16 weeks in alignment with the response
assessment time points reported in CG153.78 At the end of the induction period, patients are assessed
on the basis of PASI response and assigned in the model to one of the five PASI response health states.
Patients who meet the minimum base case response criterion of PASI 75 continue treatment in the
maintenance state. If patients do not have an adequate level of response, they enter another
induction period upon initiating the next treatment line, either active treatment or BSC. At the end of
the subsequent induction period, these patients are once again assessed for response. During the
maintenance period, patients continue to receive the active therapy and are assumed to maintain
their level of response until discontinuation due to any cause, such as loss of effectiveness or AEs.
Upon discontinuing, a patient is assumed to revert to their baseline PASI score. Similar to the patients
without adequate response to the induction therapy, these patients proceed to the induction period
of the subsequent treatment in the sequence and are assumed to experience no improvement from
baseline HRQoL until the next response assessment for the subsequent biologic therapy or BSC. BSC is
the final treatment in the sequence, consisting of a bundle of non-biologic supportive therapies. The
impact of adverse events of treatments on HRQol is not incorporated in the model, the impact on
costs is only explored in a scenario analysis. All patients, including non- or partial responders, continue
to receive BSC and maintain the level of response until death. Patients can die from the induction,
maintenance and BSC health states. Mortality is not conditioned on treatment or treatment response
and has been derived from life tables for the UK. The cycle length is one month. The company did not
apply a half-cycle correction because the cycle length was relatively short.

National Institute for Health and Care Excellence
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Company’s model
Health states

1 Assessed for response at 10 to 16 weeks (depending on
Induction NICE stopping rule for each treatment)

If PASI 75 achieved, move to maintenance

If response inadequate, move to next treatment in sequence

2 Presumed to maintain response until treatment stopping
Maintenance When treatment stopped, return to baseline PAS| score
After treatment stopping, progress to induction phase of next
treatment in sequence

3 Enter after receiving up to 3 biologic treatments (either
Best inadequate response to 3™ treatment after induction phase,
supportive or all cause treatment stopping from maintenance)

care Maintain level of response until death

Continue to receive until death

Transition possible from any of the above states

Source: Company submission, Section 5.2.2 (page 218)

End of induction period can vary from 10 to 16 weeks because it depends on the
assessment time points reported in existing NICE TAs for comparator treatments (see
slide 51)

No treatment effect on mortality

National Institute for Health and Care Excellence
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Company’s model — ERG critique

Health states

Model developed around PASI response: approach is
common in disease area but there is a drawback

Health states should be homogenous (in terms of quality of
life and resources use)

Because health states are based on relative PASI
response this may not be the case

Patients in specific PASI relative response states may
differ in quality of life and resource use

The true impact of treatment on quality of life and resource
consumption may not be captured

This may bias comparative effectiveness data
(QoL/resource use PASI 75 on one treatment may not be
the same as PASI 75 on another treatment)

48

Source: ERG

report, Section 5.2.2 (page 114-5)
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Company’s model
Treatment sequences

Sequence 1%tline 2M |ine 3 line 4 line
1A Ixekizumab Ustekinumab 90mg | Infliximab BSC
1B Adalimumab Ustekinumab 90mg | Infliximab BSC
1C Etanercept 50mg Ustekinumab 90mg | Infliximab BSC
1D Infliximab Ustekinumab 90mg | Adalimumab | BSC
1E Secukinumab Ustekinumab 90mg | Infliximab BSC
1F Ustekinumab 45mg | Adalimumab Infliximab BSC
1G Ustekinumab 90mg | Adalimumab Infliximab BSC
Infliximab 10 weeks

Etanercept, Secukinumab | 12 weeks

Adalimumab, Ustekinumab | 16 weeks

Note that ustekinumab dose is weight based: 45mg for those with a weight of

less than 100kg; 90mg for those who weight more than 100kg e

Source: Company submission, Section 5.2.3, Table 69 (page 225)

Best supportive care not included as a standalone comparator as patients eligible to receive a
sequence of biologic treatments are unlikely to receive best supportive care following failure
on conventional systemic or first biologic therapy for the remainder of their lifetime.

Specific treatments and ordering based on market shares in 2™ line, alternating between
mechanisms of action where possible and maintaining a common treatment algorithm
between sequences for easier comparison.

Each biologic therapy approved by NICE is assessed as first line in a treatment sequence.

Single dose of ustekinumab used in 2™ line to minimise duplicating sequences. 90mg has
same acquisition cost but greater efficacy than 45mg — so company say this resultsin a
conservative estimate of incremental costs and benefits of ixekizumab.

Disease severity progression not modelled (because psoriasis associated with an
unpredictable natural history) but company assume infliximab would be given 3™ line
because of its rapid onset of efficacy, and discontinuation from one TNF-a does not preclude
use of another.

The model allows only logical treatments to be sequenced. For example, it is assumed that a
patient who has not responded to treatment is not given a different dosage of the same
treatment or its biosimilar counterpart later in the sequence, therefore treatment sequence
restrictions have been incorporated into the model. A full list of restrictions is displayed
below in Table 67 (page 222).

NICE defines adequate response as either PASI 75 or PASI 50 with 5 point increase in DLQI.

National Institute for Health and Care Excellence
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Company’s model — ERG critique
Treatment sequences

Treatment sequencing approach superior to comparing
single treatments

Non-biologics not included but this is reasonable if
patients have failed these beforehand, although
phototherapy may still be an option

Most optimal treatment sequence should be included not
just most widely used (based on market share)

Plausible that ixekizumab could be positioned in the
sequence as a 2" biologic treatment (clinicians suggest
it will probably be used as a 2™ biologic because there is
more experience and safety data associated with other
biologics)

Do the treatment sequences reflect NHS practice?

Source: ERG

report, Sections 5.2.2 (page 114), 5.2.4 (page 117)
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Company’s model
Transition probabilities

Induction to
maintenance

PASI 75 response

Proportion of patients achieving PASI 75 response at 12
weeks in network meta-analysis (intention-to-treat
population)

Maintenance to
treatment stopping

All cause, constant annual rate of 20% (based on
BADBIR), converted to monthly drop out rate and applied
to each cycle

Treatment stopping
to best supportive
care

As above, or inadequate response to 3 treatment after
induction

Level of response equal to placebo level of response in
network meta-analysis

Any state to death

Probability taken from national mortality life tables
(gender-weighted, age-dependent)
Risk applied in all treatment states

Source: Company submission, Section 5.3.2 (page 228)

Fixed transition probabilities because of lack of data to model time-varying transition

probabilities

BADBIR = British Association of Dermatologists Biologic Interventions Register.
Differential Drug Survival of Biologic Therapies for the Treatment of Psoriasis: A

Prospective Observational Cohort Study

Gender-specific mortality rate combined into a blended rate, using the proportion of

males across the UNCOVER trials (67.8%)
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Company’s model — ERG critique

Transition probabilities — treatment effectiveness

+ Treatment response assumed not to vary with position in treatment sequence
— Decrease in effectiveness of subsequent biologics not in base case
analysis
— Clinical expert suggests effect modification may not happen if subsequent
biologics have different modes of action
+ Treatment response based on intention-to-treat populations from network
meta-analysis
— Inconsistent with health utility inputs (sub-population of patients in
UNCOVER trials with DLQI >10 used to derive health utilities)
— In DLQI =10 sub-population, treatment response was lower
+ Best supportive care treatment response based on placebo arm of UNCOVER
trials, but:
— Best supportive care can include systemic treatments that were prohibited
in placebo arms of UNCOVER trials (for example, methotrexate)
— Inconsistent with cost inputs (systemic treatment costs included)

Source: ERG report, Section 5.2.6 (pages 120-1)

Company say it was not possible to conduct network meta-analysis for sub-
population PASI >10 and DLQI >10 as could not obtain data for all the studies
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Company’s model — ERG critique
Transition probabilities — treatment stopping

« Company: All cause, constant annual rate in line with
previous NICE technology appraisals for biologics for
psoriasis, and supported by data from BADBIR

+ ERG: All cause constant annual rate not plausible or
constant over time because adverse effects differ for
treatments

+ However, treatment-specific rates provided by company
during clarification came from controlled and non-
controlled evidence so more plausible to use equal rates
for different treatments

+ AEs not included in base case, but in scenario analysis

Source: Company submission, Section 5.2.4 (pages 226-7)
Source: ERG report, Section 5.2.6 (pages 121-2)

ERG Report (page 121): In general, drop-out rates in observational or real-life studies
are higher compared to trials, for instance because patients are able to switch to
alternative biologic therapies
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Company’s model
Inputs: Health utilities — summary

» Health related quality of life expressed in terms of change from
baseline EQ-5D-5L associated with PASI response

+ EQ-5D-5L data collected in 3 UNCOVER trials (in all countries)
at baseline and 12 weeks

+ Used to derive health utility gains from baseline associated
with specific PASI responses

+ Change in utility calculated for each patient, then pooled
across treatment arms and stratified by PASI response

+ Only utility data for patients with DLQI >10 used

+ Health utility gains only applied in maintenance period (so
health utilities assigned in same way for all treatments within
sequence)

+ Utility assumed to be constant over time

» Impact of adverse events on health related quality of life not
included in the model

Source: Company submission, Section 5.4.1 (page 230), Section 5.4.4 (pages 246-7), Section
5.4.5 (pages 248-50)

The company say DLQI >10 population aligns to the NICE definition of moderate to severe
disease, but this is not the case. It aligns to NICE’s definition of severe disease (PASI >10 +
DLQI >10). Health utility gains during induction phase excluded; company say this produces a
more conservative outcome for ixekizumab, compared with instantaneous assignment of
utility gains at the start of the induction period and linear gains throughout the induction
period (include scenario analysis for this). The 12-week non-accrual is applied to those in the
best supportive care state also.

EQ-5D-3L population norms for UK shown to decrease with age, but survival equivalent
across treatments so company consider population norms to be incorporated in the model.

EQ-5D-5L data from UNCOVER trials within range identified from the literature, so company
considered it was robust.

Utility values identified from the systematic literature review not included in the cost-
effectiveness analysis as they did not stratify EQ-5D by PASI health states, were non-UK or
reported without uncertainty estimates.

HRQOL impact of adverse events not included in the model because the impact of serious
adverse events (aligned with secukinumab; non-melanoma skin cancer, severe infections)
requiring hospitalisation likely to exceed duration of treatment. Because of delayed onset of
malignancies it would be uncertain which element of the treatment sequence would be
associated with it.

Also, information lacking on adverse event rates for several biologics. See: ERG report,
Section 5.2.7 (page 122-3).
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Company’s model
Inputs: Health utilities — values

Summary of utility values (mean change from baseline) aligned to response
category (all treatments)

EQ-5D-5L EQ-PSO*
UNCOVER-1,-2,-3 UNCOVER-3
2,085 patients (ITT, 663 patients (ITT,
DLQl >10) DLQI >10)

PASI <50 (no response)

PASI 50-74

PASI 75-89

PASI 90-99

PASI 100 (complete clearance)

*EQ-5D-5L with additional psoriasis-specific questions, used in sensitivity analysis
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Source: Company submission, Section 5.4.5, Tables 80 and 81 (pages 248-9)
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Company’s model — ERG critique
Health utility values lower compared with previous TAs
PASI response category <50 50-74 75-89 90-99 100

DLQI>10 0.01| 0.10| 0.13| 0.14|0.15
'L’J‘E'ELJZC‘;G"E;’ Total 0.01| 007 0.08| 010]0.10
ExcludingPASI100 | I | I VA
Total 0.05| 0.14| 0.14| 0.22| NR
Adalimumab TA146 |DLQI <10 0.05| 0.10| 0.10| 0.13| NR
DLQl >10 0.06| 0.18| 0.18| 0.31| NR
Total 0.05| 0.17| 0.19| 021 NR

Etanercept TA103 -
4t quartile DLQI 0.12| 0.29| 0.38| 0.41| NR
Ustekinumab TA180 |DLQI>10 0.04| 017| 022| 025/ NR
Secukinumab TA350 |DLQI>10 0.11] 0.19| 023| 026/ NR
Infliximab TA134 | 4t quartile DLQI 0.12| 0.29| 0.38| 041| NR
56

Source: Adapted from ERG report, Section 5.2.8, Table 5.11 (page 127)

See also: Company submission, Section 5.4.3, Table 78 (pages 245-6), Section 5.8.3,
Table 114 (page 300), Table 20 in response to clarification

PASI <50 = no response

PASI 100 = complete clearance
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Population —
inconsistent

Estimates of
utility gains —
uncertain

No utility gain
applied in
induction period
— implausible

Company’s model — ERG critique

Inputs: Health utilities

Using population with DLQI >10 matches scope better but
inconsistent with ITT population used for effectiveness;
also PASI response lower in DLQI >10 population (see
slide 24): ERG agrees with using DLQI subset

One regression model (least square regression with
baseline EQ-5D-5L & PASI response as covariates) used
to convert EQ-5D-5L to health utilities. Alternative choices
were available; but no model diagnostics provided: ERG
unable to assess if model appropriate

‘Last observation carried forward’ used for those who
stopped treatment before end of induction. Unknown how
many patients or why they stopped treatment

Duration of induction phase differs between treatments;
may impact on comparative effectiveness

Rapid onset of response with ixekizumab; likely gives a
conservative estimate of health utility gains

=¥

(4

Source: ERG report, Sections 5.2.2 (page 115), 5.2.8 (pages 124-5)

ERG noted in pre-meeting that ideally the sub-population of patients with DLQI >10
should have been used for both treatment effectiveness and health utility data,
because this sub-group better matches the scope. It was not possible to do because
this sub-group data was not reported in the trials included in the network meta-

analysis (which was used to estimate treatment effectiveness).

National Institute for Health and Care Excellence
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Company’s model
Inputs: Resources and costs — summary

+ Treatment acquisition costs

+ Treatment administration costs

* Monitoring costs

+ Best supportive care

+ Non-responder cost (applied to induction period following
discontinuation from treatment, reflecting higher disease

activity and worse health after failure to respond, set at
monthly cost of £274)

+ Excluded from model: adverse event management costs
(included in company sensitivity and scenario analyses;
included in ERG’s base case)

Source: Company submission, Section 5.5 (page 250), 5.5.2 (page 261), 5.5.4 (page
262)

Non-responder cost applied to patients who have failed to respond to a prior biologic
(both patients who are biologic-experienced at the start of the model or who have
been treated with a biologic during the course of the model).

Cost is not applied during active therapy maintenance period, BSC induction period or
BSC post-induction period.
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Pack Cost per

cost

Company’s model
Inputs: Drug acquisition costs

Pack
size

Total cost
dose (induction) (maintenance)

Total cost

xekizumab 89mg N EE
Adalimumab 40mg/0.8ml 2| £704 £352 £3,521 £9,156
Etanercept 50mg 4| £715 £179 £2,145 £9,295
Biosimilar etanercept 50mg 4| £656 £164 £1,968 £8,528
Infliximab 100mg 1 £420 £1,921 £5,763 £12 487
Biosimilar infliximab 100mg 1| £378] £1,729 £5,187 £11,238
Secukinumab 150mg 2| £1219 £1,219 £8,531 £15,844
Ustekinumab 45mg 1| £2,147 £2 147 £4 294 £9 304
Ustikinumab 90mg 1| £2,147| £2,147 £4,294 £9,304

PAS prices: ixekizumab {confidential), ustekinumab
List prices: infliximab, adalimumab, etanercept (no PAS), secukinumab ()
Biosimilar list prices for infliximab and etanercept used in base case analysis

Note that infliximab dose is based on a baseline weight of 91.56kg
Source: MIMS (Monthly Index of Medical Spemalltles)

Source: Company submission, Section 5.5.2 (page 256), Table 84 (page 257)

Ustekinumab PAS is that the 90mg dose is provided at the same total cost as the

45mg dose

Infliximab dose — baseline weight of patients in UNCOVER x3 used to calculate

weighted average of 91.56kg

Company consider that using biosimilar prices for infliximab and etanercept results in

a more conservative estimate of cost effectiveness of ixekizumab

Biosimilar infliximab launched in UK February 2015

Biosimilar etanercept available in UK February 2016
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Company’s model
Inputs: Drug administration costs

Administration method Sub-cutaneous self- Intravenous infusion,
injection (3 1-hour nurse outpatient procedure

training sessions)

Admin cost £36 £97
No. of administrations 3 3
(induction)

No. of administrations 0 6.5
(maintenance)

Total cost (induction) £108 £291
Total annual cost £0 £631
(maintenance)

Source: PSSRU Unit Costs of Health and Social Care 2015, NHS Reference Costs
2014-15
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Source: Company submission, Section 5.5.2, Table 85 (page 259)

Infliximab is the only drug administered via IV

Where not available, costs inflated to 2015-16 levels using Special Aggregate: 06
Health component of the Consumer Price Index from Office for National Statistics
(section 5.5, page 251)
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Company’s model
Inputs: Drug monitoring costs

Sub-cutaneous admin Intravenous admin

Resource Price Induction Maintenance Induction Maintenance
[ELLUED] (ELLLTED)]

Physician visit | £102 2 4 1 0
Full blood £3 2 4 3 4
count
Test for urea £1 2 4 3 4
and
electrolytes
Liver function £1 2 4 3 4
test

Non-responder costs were assumed to be £274.27 per monthly cycle (Fonia
2010, inflated to 2015 prices)

Source: NHS Reference costs (costs for monitoring), NICE Guideline 1563
(resource use estimates) 61

Source: Company submission, 5.5.2, Tables 86 and 87 (page 260)

Frequency of physician visits and monitoring tests for ixekizumab assumed equivalent
to resource use rates for other sub-cutaneously administered biologic treatments.

Where not available, costs inflated to 2015-16 levels using Special Aggregate: 06
Health component of the Consumer Price Index from Office for National Statistics
(section 5.5, page 251)
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Company’s model
Inputs: Best supportive care costs

Drug cost £1,251
Inpatient admissions and outpatient care £2 957
Total annual cost (2014/15) £5,082
Cost applied per model cycle £424

« Data on hospital resource use and drug usage collected 12 months prior to
and 6 months following the initiation of biologic treatment, to reflect costs for
how moderate to severe psoriasis is managed without biologic treatment.

« Mean cost of inpatient admissions and outpatient care includes:

- Inpatient admissions
- Intensive Care Unit admissions
- High Dependency Unit admissions
- A&E visits
- Outpatient visits
- Day ward admissions
- Phototherapy
+ Source: Fonia et al (2010)
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Source: Company submission, Section 5.2.2 (page 260), Table 88 (page 261)

Where not available, costs inflated to 2015-16 levels using Special Aggregate: 06
Health component of the Consumer Price Index from Office for National Statistics
(section 5.5, page 251)
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Company’s model — ERG critique

Inputs: Best supportive care costs

Estimates from Fonia et al. (2010) do not represent best
supportive care provision after multiple biologic
treatment failures, for example:

— Costs of systemic non-biologic treatment included,
but these not likely to be given after multiple biologic
treatment failures

Resource use and costs for best supportive care

uncertain, but lack of evidence in this area

Source: ERG

report, Section 5.2.9 (pages 134-5)
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Company’s base case — deterministic results, fully incremental
analysis (with ixekizumab PAS, secukinumab list price)
Treatment Total Increments vs Ref ICER
sequences Costs QALYs Costs QALYs
ETAUST90->INF | £144,635| 1.27| Referent| Referent| Referent
UST45>ADA-INF | £148,218| 130 £3583 0.04 | Extendedly
dominated
ADA->USTO0->INF | £148,350|  1.32|  £3715 0.05| Extendedly
dominated
UST90->ADA-INF | £148,719|  1.32|  £4 083 0.06 | Extendedly
dominated
INF>UST90>ADA | £150,350|  1.33| £5714 0.06 | Extendedly
dominated
IXEUST90->INF | £150,889|  1.45|  £6254 0.18 £33,858
SEC->UST90->INF | £177,101 1.42|  £32 466 0.15 | Dominated
by IXE
D204 J 64

Source: Company submission, Section 5.7.1, Table 91 (page 268)

Assumption in model summarised in company submission, Section 5.6.2 (pages 266-
7)

Referent = comparator with lowest costs
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Treatment
sequences

Total

Costs QALYs

Increments vs Ref

Costs

QALYs

Company’s base case — deterministic results, pairwise
comparison (with ixekizumab PAS, secukinumab list price)

Pairwise
ICER
IXE vs.
comp

ETA>UST90>INF | £144,635 1.27| Referent| Referent £33,858
UST45>ADA->INF | £148,218 1.30 £3,583 0.04 £18,278
ADA->UST0->INF | £148,350 1.32 £3,715 0.05 £19,202
UST90>ADA->INF | £148,719 1.32 £4,083 0.06 £16,763
INF>UST90>ADA | £150,350 1.33 £5714 0.06 £4,300
IXESUST90->INF | £150,889 1.45 £6,254 0.18 N/A
SEC>UST90->INF | £177,101 142 £32 466 0.15| Dominated

by IXE

Source: Company submission, Section 5.7.1, Table 91 (page 268)

Assumption in model summarised in company submission, Section 5.6.2 (pages 266-

7)

Referent = comparator with lowest costs
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Company’s base case — probabilistic results, fully
incremental analysis (with ixekizumab PAS, secukinumab

list price)
Treatment Incremental values ICER
Costs QALYs
ETA=>UST90-=>INF Referent Referent Referent
UST45->ADA-> INF £3,650 0.04 | Extendedly dominated
ADA—>UST90—>INF £3,774 0.05 | Extendedly dominated
UST90->ADA—> INF £4,155 0.06 | Extendedly dominated
INF=>UST90->ADA £5,991 0.06 | Extendedly dominated
IXE->UST90->INF £6,175 0.19 £32,815
SEC—->UST90—=>INF £33,642 0.15 Dominated

66

Source: Company submission, Section 5.8.1, Table 97 (page 278-9)
Source: ERG report, Section 5.2.11, Table 5.18 (page 138)

Full list of parameters included in the probabilistic sensitivity analysis in Table 69 in

company submission (pages 276-278)

Referent = comparator with lowest costs
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Company’s cost effectiveness acceptability curve
Maximum acceptable ICER (cost/QALY)

Probability of cost- £20,000/QALY £30,000/QALY
effectiveness at:

Ixekizumab 7% 33%
Etanercept 93% 67%

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

Proportion cost-effective

—Ixe Q2W - Ust 90mg - Biosim Inf - BSC
—Ada - Ust 90mg - Biosim Inf - BSC
—Biosim Eta - Ust 90mg - Biosim Inf - BSC
—Ust 90mg - Ada - Biosim Inf - BSC
—Ust 45mg - Ada - Biosim Inf - BSC
—Sec - Ust 90mg - Biosim Inf - BSC

—Biosim Inf - Ust 90mg - Ada - BSC

£0 £20,000

IDYU4 ixekKizumab premeeting briefing

£40,000 £60,000 £80,000 £100,000
Willingness to Pay [£]

Source: Company submission, Section 5.8.1, Figure 41 (page 280)
Source: ERG report, Section 5.2.11 (page 137)

All other comparators are dominated or extendedly dominated.
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Company’s deterministic sensitivity analysis
For pairwise comparisons

Greatest impact on ICER (consistent across all

comparisons):

» Treatment acquisition costs (x 20% mean value)

» Annual all-cause treatment stopping rate (lower to
upper 95% confidence interval)

 Discount rates: costs, QALYs (0-5%)

Greatest impact on ICER for ixekizumab sequence

versus secukinumab sequence:

» PASI response rates (lower to upper 95%
confidence interval)

Source: Company submission, Section 5.8.2 (page 284)
Source: ERG report, Section 5.2.11 (page 139)

Full list of parameters included in the deterministic sensitivity analysis in company
submission, Table 98 (pages 281-3)

Tornado diagrams in company submission, Figures 43-7 (pages 285-9)
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Company’s scenario analysis
Summary

Prior failure on or contraindication to TNF-a inhibitor
Single treatment comparisons

Comparison with non-biologic systemic therapy

Varied model time horizon

Effect modification of previous biologic treatment
Branded prices for etanercept and infliximab

Utility gain assignment (instantaneous in induction phase)
Adverse events costs included

PASI response criteria (varied to PASI 50 and PASI 90)
Alternative utility sources*

Best supportive care costs (from NICE guideline on psoriasis, 2012)
Best supportive care efficacy (better than placebo)*

*greatest impact on ICER

Source: Company submission, Section 5.8.3 (pages 290-306)
Source: ERG report, Section 5.2.11 (pages 141-3)
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Company’s scenario analyses results (1)

Scenario

ICER ixekizumab vs. referent

comparator (etanercept
sequence unless stated)

Company’s base case (deterministic) £33,858
1) Prior failure/contraindication to TNF-a inhibitor ixekizumab dominant
(ixekizumab 2n line)
2) Single treatment comparisons (no sequence) £39,563

vs. etanercept single treatment
3) Comparison with non-biologic systemic therapy £65,468
(methotrexate, ciclosporin, best supportive care) vs. methotrexate
4) Varied model time horizon (10 years) £24,216
5) Effect modification of previous biologic £38,034
treatment
6) Branded prices for etanercept and infliximab £24,923
7) Utility gain assignment (instantaneous in £32,337
induction phase)
8) Including costs of adverse events requiring £32,932
hospitalisation

U

Source: Company submission, Section 5.8.3, Tables 99-118 (pages 290-306)
Source: ERG report, Section 5.2.11, Table 5.19 (pages 142-3)

Referent = comparator with lowest costs

1) Prior failure/contraindication to TNF-a inhibitor (IXE 2" line)
New treatment sequences:

ADA-IXE-INF

ADA-SEC-INF

ADA-UST45-INF

ADA-UST90-INF

3) Comparison with non-biologic systemic therapy (methotrexate, ciclosporin, best supportive care)
Response rates taken from NMA scenario analysis 2
Assumed patients move onto BSC after discontinuing ixekizumab, methotrexate or ciclosporin

5) Effect modification:
To account for potentially decreased efficacy in patients previously treated with biologics
0Odds ratio of drug survival for biologic naive vs previous biologic exposed calculated as 1.24

Applied to increase drop out rate and decrease treatment response for non naive population (applied to primary and secondary
treatment failure [induction and after])

Applied to all biologic treatments and begins from second line treatment onwards

Company do not consider prior biologic treatment to be a treatment effect modifier (UNCOVER -2 and -3 showed similar
response in biologic-naive and biologic-experienced patients, and insufficient evidence to examine subgroups in network meta-
analysis)

Note: secukinumab has same mechanism of action as ixekizumab

8) Including costs of adverse events requiring hospitalisation:
Non-melanoma skin cancer, malignancy other than non-melanoma skin cancer, severe infections
Follows approach used in secukinumab NICE submission.
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Company’s scenario analyses results (2)
Scenario ICER ixekizumab vs. referent
comparator (etanercept

sequence unless stated)

Company’s base case (deterministic) £33,858

9a) PASI response criteria varied to PASI 50 £30,146

9b) PASI response criteria varied to PAS| 90 £35,506

10a) Alternative utility sources — UNCOVERX3, £47,235

all patients, baseline adjusted

10b) Alternative utility sources — UNCOVER £42,158

x3, patients with DLQI >10, baseline

unadjusted

10c) Alternative utility sources — UNCOVER x3, £27,615

patients with DLQI >10, EQ-PSO bolt-on

questions

10d) Alternative utility sources — patients with £16,109

4th quartile DLQI score from York model

10e) Alternative utility sources — patients with £28,633

DLQI >10 from secukinumab submission

D904 ixekizumab premeeting briefing
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Source: Company submission, Section 5.8.3, Tables 99-118 (pages 290-306)
Source: ERG report, Section 5.2.11, Table 5.19 (pages 142-3)
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Company’s scenario analyses results (3)

Scenario ICER ixekizumab vs. referent

comparator (etanercept sequence

Company’s base case (deterministic)

unless stated)
£33,858

11) Best supportive care costs (from
NICE CG153, 2012)

Ixekizumab dominant

patients attain PASI 50; 0% PASI 75-100

12a) Best supportive care efficacy — 0% £30,738
patients attain PAS| 50-100

12b) Best supportive care efficacy — 65% £50,047
patients attain PASI 50; 0% PASI 75-100

12c) Best supportive care efficacy — 83% £60,586

D904 ixekizumab premeeting briefing
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Source: Company submission, Section 5.8.3, Tables 99-118 (pages 290-306)
Source: ERG report, Section 5.2.11, Table 5.19 (pages 142-3)
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ERG’s exploratory analyses — ERG’s
base case

Fixed errors
— Included adverse events (a. re-calculated unit costs, b. corrected
error in rates)

— Re-calculated standard error for NHS reference costs (for

probabilistic sensitivity analysis) because company’s method
wrong

— Corrected number of secukinumab administrations in
maintenance period

Different assumptions to company’s base case:

— Costs of adverse events included

— Linear utility gains applied during induction period

— Treatment sequence with ixekizumab as 2" biologic included
(adalimumab = ixekizumab = infliximab)

Probabilistic analysis as base case

Source: ERG report, Section 5.2.9 (page 135), 5.3 (page 149-50), Table 5.26 (page

151-2), and Section 6, Table 6.1 (pages 160-3)
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ERG’s base case — probabilistic results, fully incremental analysis
(with ixekizumab PAS, secukinumab list price)

Treatment
sequences

Company’s ICER
(re-calculated by

ERG’s ICER
1t line IXE

ERG’s ICER
2 line IXE

ERG)

ETA->UST90->INF Referent Referent Referent
ADA-IXE-2INF Not reported £25532 £25532
UST45>ADA>INF Extendedly Dominated by| Dominated by
dominated ADA->IXE->INF | ADA->IXE->INF
ADA>UST90=>|INF Extendedly Dominated by| Dominated by
dominated ADA—>IXE~>INF | ADA>IXE->INF
UST90—>ADA—>INF Extendedly Dominated by| Dominated by
dominated ADA—>IXE~>INF | ADA>IXE->INF
IXE->UST90—>INF £32,541 £39,129 Excluded
INF=2UST90=>ADA Extendedly Dominated by| Dominated by
dominated| IXE->UST90->INF| ADA>IXE—->INF

SEC->UST90->INF Dominated by Dominated by
IXE2UST90—>INF| IXE->UST90->INF £730,630
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Source: ERG report, Section 5.3, Table 5.26 (page 151-2), and Section 6, Table 6.1
(pages 160-3)
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ERG’s base case — probabilistic results, pairwise
comparison (with ixekizumab PAS, secukinumab list price)

Treatment Company’s ICER ERG’s ICER ERG’s ICER
sequences (re-calculated by 1stline IXEvs 2" line IXE vs
ERG) comparator comparator

ETA=>UST90->INF £32,541 £30,517 £25,532
ADA->IXE->INF NR £39,129 -
UST45>ADA-> INF £16,550 £15,024 Dominated
ADA->UST90->INF £17,460 £15,281 Dominated
USTO0>ADA—>INF £15,027 £13,147 Dominated
IXE>UST90->INF - - -
INF=>USTS0->ADA £602 Dominated Dominated
SEC->UST90->INF Dominated Dominated £730,630

Source: ERG report, Section 5.3, Table 5.26 (page 151-2), and Section 6, Table 6.1
(pages 160-3)
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ERG’s cost effectiveness acceptability curve
Includes ixekizumab as 2" biologic in sequence

Maximum acceptable ICER (cost/QALY)

Probability of cost- £20,000/QALY £30,000/QALY
effectiveness at:

Ixekizumab 15t biologic 2.8% 13.2%
Ixekizumab 2" biologic 22.8% 52.9%

@

S

s o7 e L2 Q2W - Ust 90mg - Biosim Inf - BSC
£ — Ada - Ust 90mg - Biosim Inf - BSC

[T} 0.6 N
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w
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2 os
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o
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(<]
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Source: ERG report, Section 5.3.1, Figure 5.4 (page 153)

All other comparators are dominated or extendedly dominated.
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ERG’s exploratory analysis

Scenario analyses

Using ITT population to estimate utility gains (without DLQI
restriction)*

Using treatment effectiveness data from subset population
(UNCOVER trials population with DLQI >10). Note that PAS/
response for other treatments still derived from network meta-
analysis (without DLQI restriction) so results should be treated
with caution

Applied effect modification (reduced effectiveness for
subsequent biological treatments)

Varied BSC costs (+/- 20%)*

Added a new treatment sequence: secukinumab as 2" biologic
in sequence (Adalimumab = Secukinumab = Infliximab); replaces
ustekinumab 90 mg sequence

*Greatest impact on ICER

Source: ERG report, Section 5.3.2 (page 154-5)
Source: Company submission, Section 5.6.2 (pages 266-7)

Source: Company submission, Section 5.8.3, Table 105 (page 294)
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ERG’s scenario analyses results

Scenario ICER (fully incremental)
ixekizumab vs. referent

comparator (etanercept sequence)

IXE 1%t line IXE 2™ line
ERG’s base case (probabilistic) £39,129 £25,532
Using ITT population from UNCOVER x3 £55,243 £36,314
to estimate utility gains
Using treatment effectiveness data from £40,308 £26,499
patients with DLQI >10 in UNCOVER x3
Applying effect modification of previous £35,614 £35,191
biologic treatment
Increasing best supportive care costs by £32,673 £17,532
20%
Decreasing best supportive care costs by £45709 £33,352
20%
Including alternative treatment sequence £38,914 £25423

Adalimumab = Secukinumab = Infliximab

ID904 ixekizumab premeeting briefing

Source: ERG report, Section 6, Table 6.2 (pages 164-6)
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Innovation

Company’s comments
Need for new, effective therapeutic options that maintain
long-term responses

Targeted approach that disrupts pro-inflammatory stimuli
Achieves high levels of skin clearance, impact on health
related quality of life

Rapid onset of efficacy

Sustained responses

Improvements in difficult to treat areas

Consistent benefits across subgroups

Ease of use

British Association of Dermatologists note different mode
of action and extended activity of ixekizumab compared
with secukinumab (another IL-17 inhibitor) because it

binds to both IL-17 Aand IL-17 F 79

Source: Company submission, Section 2.5 (pages 33-35), British Association of

Dermatologists’ submission (pages 3-4)
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Equality considerations

Current disease severity criteria for biologics may

discriminate:

— PASI score can underestimate disease severity in
those with black or brown skin

— DLQI has limited validity in those not working, older
people, and may miss anxiety and depression

Self-injecting a barrier, particularly for those with

phobias or poor hand mobility? Feedback from

patients suggests people appear to cope, or find

ways to cope, with administration methods, as long

as there is treatment benefit

Source: British Association of Dermatologists’ submission (page 6), Psoriasis and

Psoriatic Arthritis Alliance submission (page 12)
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal
Ixekizumab for treating moderate to severe plaque psoriasis

Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of ixekizumab within its
marketing authorisation for treating moderate to severe plaque psoriasis.

Background

Psoriasis is an inflammatory skin disease that is characterised by an
increased turnover of the upper layer of the skin (epidermis). Although itis a
chronic condition, its course may be unpredictable, with flare-ups and
remissions. The most common form of psoriasis is chronic plaque psoriasis
(psoriasis vulgaris), which is characterised by well-demarcated, often
symmetrically distributed thickened, red, scaly plaques. Although the plaques
can affect any part of the skin, they are typically found on the extensor
surfaces of the knees and elbows, and on the scalp.

Psoriasis can be graded as mild, moderate or severe according to the body
surface area affected or by using indices such as the Psoriasis Area Severity
Index (PASI), which takes into account the size of the area covered with
psoriasis as well as redness, thickness and scaling. In addition, the
Dermatology Life Quality Index (DLQI) is a validated tool that can be used to
assess the impact of psoriasis on physical, psychological and social
wellbeing.

The prevalence of psoriasis in England is estimated to be 1.75%", which is
about 951,000 people, of whom about 20% have moderate to severe
psoriasis (15% moderate, 5% severe)?, equating to approximately 190,000
people. About 90% of people with the condition have plaque psoriasis. There
is no cure for psoriasis but there are a wide range of topical and systemic
treatments that can manage the condition. Most treatments reduce severity
rather than prevent episodes. Psoriasis has to be treated continually and on a
long-term basis.

NICE clinical guideline 153 describes the care pathway for people with
psoriasis. Initially, psoriasis is managed with topical treatments, including
emollients and occlusive dressings, keratolytics (salicylic acid), coal tar,
dithranol, corticosteroids and vitamin D analogues. Phototherapy may be
used for people with plaque psoriasis that cannot be controlled with topical
treatments. Systemic non-biological therapies (such as methotrexate,
ciclosporin and acitretin) should be offered to people with any type of
psoriasis if:

National Institute for Health and Care Excellence
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e it cannot be controlled with topical therapy and

e it has a significant impact on physical, psychological or social wellbeing
and

e one or more of the following apply:
O psoriasis is extensive or

0 psoriasis is localised and associated with significant functional
impairment and/or high levels of distress or

o0 phototherapy has been ineffective, cannot be used or has
resulted in rapid relapse.

NICE technology appraisals 103, 134, 146, 180 and 350 recommend
biological therapies for people with psoriasis for whom other systemic
therapies including ciclosporin, methotrexate and phototherapy with or without
psoralen have been inadequately effective, not tolerated or contraindicated.
Etanercept (technology appraisal [TA] 103), adalimumab (TA146),
ustekinumab (TA180) and secukinumab (TA350) are recommended as
treatment options for people with severe psoriasis (as defined by a total PASI
score of 10 or more and a DLQI score of more than 10). Infliximab (TA134) is
recommended as an option for people with very severe psoriasis (PASI score
of 20 or more and a DLQI score of more than 18).

The technology

Ixekizumb (Taltz, Eli Lilly) is a humanised monoclonal antibody that
neutralises interleukin-17A, which is a key T-cell-derived cytokine involved in
inducing and mediating inflammation. It is administered by subcutaneous
injection.

Ixekizumab has a marketing authorisation in the UK for treating moderate to
severe plaque psoriasis in adults who are candidates for systemic therapy.

Intervention(s) Ixekizumab

Population(s) Adults with moderate to severe plaque psoriasis

National Institute for Health and Care Excellence
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Comparators

If non-biologic systemic treatment or phototherapy is
suitable:

e Systemic non-biological therapies (including
acitretin, ciclosporin, fumaric acid esters,
methotrexate)

e Phototherapy with ultraviolet (UVB) radiation

For people with severe psoriasis for whom non-biologic
systemic treatment or phototherapy is inadequately
effective, not tolerated or contraindicated:

e TNF-alpha inhibitors (etanercept, infliximab,
adalimumab)

e Ustekinumab
e Secukinumab

e Best supportive care

Outcomes The outcome measures to be considered include:

e severity of psoriasis

e psoriasis symptoms on the face, scalp and nails

e mortality

e response rate

e relapse rate

e adverse effects of treatment

e health-related quality of life.
Economic The reference case stipulates that the cost effectiveness
analysis of treatments should be expressed in terms of

incremental cost per quality-adjusted life year.

The reference case stipulates that the time horizon for
estimating clinical and cost effectiveness should be
sufficiently long to reflect any differences in costs or
outcomes between the technologies being compared.

Costs will be considered from an NHS and Personal
Social Services perspective.

The availability of any patient access schemes for the
intervention or comparator technologies will be taken
into account.

For the comparators, the availability and cost of
biosimilars should be taken into consideration.
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Other
considerations

If the evidence allows, the following subgroups will be
considered:

e previous use of systemic non-biological therapy
e previous use of biological therapy
e severity of psoriasis (moderate, severe)

Where the evidence allows, sequencing of different
drugs and the place of ixekizumab in such a sequence
will be considered.

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued only in
the context of the evidence that has underpinned the
marketing authorisation granted by the regulator.

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:

‘Etanercept and efalizumab for the treatment of adults
with psoriasis’ (2006) NICE Technology Appraisal 103.
Note: guidance for efalizumab has now been withdrawn.

‘Infliximab for the treatment of adults with psoriasis’
(2008) NICE Technology Appraisal 134. Static list.

‘Adalimumab for the treatment of adults with psoriasis’
(2008) NICE Technology Appraisal 146. Static list.

‘Ustekinumab for the treatment of adults with moderate
to severe psoriasis’ (2009) NICE Technology Appraisal
180. Static list.

‘Secukinumab for treating moderate to severe plaque
psoriasis’ (2015) NICE Technology Appraisal 350.
Review proposal date: July 2018

‘Apremilast for treating moderate to severe psoriasis’
(2015) NICE Technology Appraisal 368. Review
proposal date: November 2018.

Related Guidelines:

‘Psoriasis. The assessment and management of
psoriasis’ (2013) NICE Clinical Guideline 153. Review
Proposal Date: December 2016.

Related Interventional Procedures:

‘Grenz rays therapy for inflammatory skin conditions’
(2007) NICE Interventional Procedures Guidance 236.

Related Quality Standards:
Quiality Standard No. 40, August 2013, ‘Psoriasis’.
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http://www.nice.org.uk/quidance/qualitystandards/quality
standards.jsp
Related NICE Pathways:

‘Psoriasis’ (2012) NICE Pathway
http://pathways.nice.org.uk/pathways/psoriasis

Related National
Policy

NHS England Manual for Prescribed Specialised
Services 2013/14. Chapter 61, Highly specialist
dermatology services.
http://www.england.nhs.uk/wp-
content/uploads/2014/01/pss-manual.pdf

NHS England standard contract for specialised
dermatology services, 2013/14.
https://www.england.nhs.uk/wp-
content/uploads/2013/06/a12-spec-dermatology.pdf

Department of Health, NHS Outcomes Framework
2015-2016, Dec 2014. Domains 2-5.
https://www.gov.uk/government/uploads/system/uploads
[attachment data/file/385749/NHS Outcomes Framew

ork.pdf

References

1. NICE (2015) Psoriasis: assessment and management — costing
template. Accessed December 2015.

2. Menter A, Korman NJ, Elmets CA et al. Guidelines of care for the
management of psoriasis and psoriatic arthritis. Section 6. Guidelines
of care for the treatment of psoriasis and psoriatic arthritis: case-based
presentations and evidence-based conclusions. J Am Acad Dermatol
2011; 65:137-74.
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Appendix C

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

Ixekizumab for treating moderate to severe plaque psoriasis [ID904]

Final matrix of consultees and commentators

Consultees Commentators (no right to submit or
appeal)
Company General

Eli Lilly (ixekizumab)

Patient/carer groups

Action Against Allergy

Allergy UK

Black Health Agency

Changing Faces

Muslim Council of Britain
Psoriasis Association

Psoriasis and Psoriatic Arthritis
Alliance

Psoriasis Help Organisation

e South Asian Health Foundation
e Specialised Healthcare Alliance

Professional groups

British Association of Dermatologists
British Dermatological Nursing Group
British Geriatrics Society

British Skin Foundation

British Society for Cutaneous Allergy
Primary Care Dermatology Society
Royal College of General Practitioners
Royal College of Nursing

Royal College of Pathologists

Royal College of Physicians

Royal Pharmaceutical Society

Royal Society of Medicine

UK Clinical Pharmacy Association

Others

Department of Health

NHS England

NHS South Worcestershire CCG
NHS Tower Hamlets CCG

Possible comparator companies

Allied Health Professionals Federation
Board of Community Health Councils in
Wales

British National Formulary

Care Quality Commission

Department of Health, Social Services
and Public Safety for Northern Ireland
Healthcare Improvement Scotland
Medicines and Healthcare products
Regulatory Agency

National Association of Primary Care
National Pharmacy Association

NHS Alliance

NHS Commercial Medicines Unit
NHS Confederation

Scottish Medicines Consortium

AbbVie Limited (adalimumab)
Accord Healthcare (methotrexate)
Allergan (acitretin)

B&S Colorama Pharmaceuticals
(ciclosporin)

Cubic Pharmaceuticals (ciclosporin)
Dexcel Pharma (ciclosporin)
Genus Pharmaceuticals (acitretin)
Hameln Pharmaceuticals
(methotrexate)

Hospira (infliximab, methotrexate)
Janssen (ustekinumab)

Medac Ltd (methotrexate)

Merck Sharp & Dohme (infliximab
Mylan UK (ciclosporin)

Napp (infliximab)

Novartis Pharmaceuticals
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Appendix C

Consultees

Commentators (no right to submit or
appeal)

e \Welsh Government

(secukinumab, ciclosporin)

Orion Pharma UK (methotrexate)
Pfizer (etanercept, methotrexate)
Sandoz (methotrexate)

Teva UK (methotrexate)
Wockhardt UK (methotrexate)

Relevant research groups

e British Epidermo-Epidemiology Society
e Centre of Evidence-based Dermatology,
University of Nottingham

Cochrane Skin Group

MRC Clinical Trials Unit

National Institute for Health Research
Skin Research Centre

Skin Treatment & Research Trust

Associated Public Health groups
e Public Health England
e Public Health Wales

NICE is committed to promoting equality, eliminating unlawful discrimination and
fostering good relations between people who share a protected characteristic and
those who do not. Please let us know if we have missed any important organisations
from the lists in the matrix, and which organisations we should include that have a
particular focus on relevant equality issues.

PTO FOR DEFINITIONS OF CONSULTEES AND COMMENTATORS
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Appendix C

Definitions:
Consultees

Organisations that accept an invitation to participate in the appraisal; the company that
markets the technology; national professional organisations; national patient
organisations; the Department of Health and the Welsh Government and relevant NHS
organisations in England.

The company that markets the technology is invited to make an evidence submission,
respond to consultations, nominate clinical specialists and has the right to appeal against
the Final Appraisal Determination (FAD).

All non-company consultees are invited to submit a statement’, respond to consultations,
nominate clinical specialists or patient experts and have the right to appeal against the
Final Appraisal Determination (FAD).

Commentators

Organisations that engage in the appraisal process but that are not asked to prepare an
evidence submission or statement, are able to respond to consultations and they receive
the FAD for information only, without right of appeal. These organisations are: companies
that market comparator technologies; Healthcare Improvement Scotland; other related
research groups where appropriate (for example, the Medical Research Council [MRC],
National Cancer Research Institute); other groups (for example, the NHS Confederation,
NHS Alliance and NHS Commercial Medicines Unit, and the British National Formulary.

All non-company commentators are invited to nominate clinical specialists or patient
experts.

"Non-company consultees are invited to submit statements relevant to the group
they are representing.
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1 Executive summary

Ixekizumab

Ixekizumab (Taltz®) is a recombinant humanised IgG4 monoclonal antibody (mAb) designed
and engineered to selectively inhibit interleukin-17A (IL-17A), a pro-inflammatory cytokine.*
Elevated levels of IL-17A have been implicated in the pathogenesis of a variety of
autoimmune diseases, including plaque psoriasis.*® In combination with other cytokines
such as tumour necrosis factor alpha (TNF-a), IL-21, IL-22, and keratinocyte-derived
chemokines, IL-17A contributes to keratinocyte activation and hyper-proliferation, production
of antimicrobial peptides and further recruitment of inflammatory cells, that amplify skin
inflammation.” Ixekizumab was granted marketing authorisation for the use of ixekizumab in
the European Union (EU) on 26 April 2016 for the treatment of moderate to severe plaque
psoriasis in adults who are candidates for systemic therapy.' The licensed dose of
ixekizumab is 160 mg by subcutaneous injection (SC) injection (two 80 mg injections) at
week 0, followed by 80 mg (one injection) at weeks 2, 4, 6, 8, 10, and 12, then maintenance

dosing of 80 mg (one injection) every 4 weeks."

Psoriasis

Psoriasis is a common chronic inflammatory skin disease that is characterised by the
appearance of prototypic red, thick and scaly plaques.* Plaque psoriasis (hereafter
psoriasis) represents the most common form of the disease and has a substantial impact on
overall health. Psoriasis manifests as well-defined, sharply demarcated, erythematous
plagues varying in size which typically have a dry, thin, silvery-white or micaceous scale and
tend to be symmetrically distributed over the body.>® The course and progress of psoriasis is

often unpredictable’ but typically follows a relapsing and remitting course.®

Psoriasis has been shown to cause large detrimental effects on patients’ physical,
psychological, and social functioning, resulting in large impacts on health-related quality of
life (HRQoL). Approximately 75% of psoriasis patients report burdensome symptoms
associated with plaques (including itching, redness, scaling and flaking), regardless of
whether they are receiving treatment.® Painful fissuring can occur if plaques are located on
joints, soles or palms, adding to the burden on patients.®> As a potential consequence of the
systemic inflammatory nature of the disease, psoriasis is also associated with a range of
comorbidities including obesity, hypertension, diabetes and hyperlipidaemia.'® Many patients
report being unhappy with their current psoriasis treatment.® Psoriasis also confers a
substantial economic burden to society which increases with severity of disease.™ The cost

of psoriasis to healthcare systems is comparable to diseases such as pancreatic cancer,
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melanoma, prostate cancer and asthma, and includes both direct costs (e.g. medication,
physician visits, laboratory tests and hospitalisations) and indirect costs (e.g. loss of

productivity).*?

The prevalence of psoriasis in England has been estimated at 1.75% of the total, with

approximately 2.55% of these patients being eligible for treatment with biologic therapy.*®

The current treatment pathway for psoriasis in the UK according to NICE guidelines and
technology appraisals consists of a combination of topical therapy, photo therapy and
systemic therapy (which include conventional non-biologic agents and biologic agents).
Biologic therapies are recommended for severe disease in patients who have failed to
respond to standard systemic therapies and psoralen and long-wave ultraviolet radiation
(PUVA); or the person is intolerant to, or has a contraindication to, these treatments.?
Currently licensed biologics which have been recommended by NICE include etanercept,

infliximab, adalimumab, ustekinumab and secukinumab.

Clinical effectiveness of ixekizumab

Treatment with ixekizumab can achieve complete clearance, high-level responses and relief
from bothersome psoriasis symptoms (e.g. itch), thus improving the HRQoL of patients with
moderate to severe psoriasis. Ixekizumab is also efficacious in difficult-to-treat areas,
alleviating the burden of psoriasis symptoms in areas such as the nails, scalp and
palmoplantar regions. Ixekizumab has a rapid onset of efficacy and is able to produce high-
level responses in patients regardless of prior therapy, including biologics. Ixekizumab is well
tolerated in patients with moderate to severe psoriasis with a predictable safety profile

comparable to that of the commonly used biologic etanercept.

Cost-effectiveness of ixekizumab

A de novo Markov state-transition model was developed to estimate the cost-effectiveness
of ixekizumab versus other biologic therapies approved in the UK as first line therapy within
a treatment sequence in a fully incremental analysis framework. Mortality was assumed
equivalent across all treatment sequences and HRQoL was modelled in terms of health
utility gains associated with improvements in Psoriasis Area and Severity Index (PASI)
symptoms relative to baseline. Cost and resources modelled included drug acquisition,
administration, monitoring, best supportive care (BSC) and non-responder costs. A
confidential discount on the list price of ixekizumab was approved under a patient access
scheme (PAS) and applied in the analysis. The ixekizumab sequence was associated with
the greatest QALY gains and an ICER of £33,858/QALY vs the referent comparator, the
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etanercept sequence. No other sequence lay on the cost-effectiveness frontier.

1.1 Statement of decision problem

This submission presents the clinical- and cost-effectiveness data for ixekizumab in the
treatment of patients with moderate to severe plague psoriasis. The decision problem can be

seen in Table 1.
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE
scope

Population Adults with moderate to severe plaque Moderate to severe plaque psoriasis in adults | As per summary of product characteristics
psoriasis who are candidates for systemic therapy (SmPC)
Intervention Ixekizumab (Taltz®) Ixekizumab 160 mg by subcutaneous As per reference case and final label

injection (SC) injection (two 80 mg injections)
at week 0, followed by 80 mg (one injection)
at Weeks 2, 4, 6, 8, 10, and 12, then
maintenance dosing of 80 mg (one injection)
every 4 weeks

Comparator (s)

If non-biologic systemic treatment or
phototherapy is suitable:

e  Systemic non-biological therapies
(including acitretin, ciclosporin, fumaric
acid esters, methotrexate)

e Phototherapy with ultraviolet (UVB)
radiation

For people with severe psoriasis for whom
non-biologic systemic treatment or
phototherapy is inadequately effective, not
tolerated or contraindicated:

e  TNF-ainhibitors (etanercept, infliximab,
adalimumab)

e Ustekinumab
e  Secukinumab
e Best supportive care

If non-biologic systemic treatment or
phototherapy is suitable:

e Systemic non-biological therapies
(including ciclosporin and methotrexate)

e Phototherapy with ultraviolet (UVB)
radiation

For people with severe psoriasis for whom
non-biologic systemic treatment or
phototherapy is inadequately effective, not
tolerated or contraindicated:

e TNF-ainhibitors (etanercept, infliximab,
adalimumab)

e Ustekinumab
e  Secukinumab
e Best supportive care

Fumaric acid esters, acitretin or phototherapy
with UVB radiation have not been included in this
submission as insufficient data for these
comparators was identified from the systematic
literature review (SLR) to allow indirect
comparisons to be conducted in the network
meta-analysis (NMA). However, it is anticipated
that ixekizumab will have a similar place in the
clinical pathway to NICE approved biologics, i.e.
after standard therapies have failed/ are
contraindicated or are not tolerated.

Outcomes

The outcome measures to be considered
include:

e severity of psoriasis

e psoriasis symptoms on the face, scalp and
nails

e mortality
e response rate
e relapse rate

This submission includes a range of outcome
measures to assess the clinical ixekizumab,
including:

e Psoriasis Area and Severity Index (PASI)
— including PASI 75/90/100. The primary
focus of the submission is PASI 75 as
this was the co-primary endpoint of the
included studies and is the measure of
response used by NICE.

e static Physician Global Assessment

Psoriasis symptoms of the face have not been
included in the submission as there is no
reference to this outcome measure in the SmPC,
which focusses on psoriasis of the nails, scalp
and palmoplantar areas. These outcomes
measures have not been explicitly taken into
account in the cost-effectiveness model which is
based on standard overall PASI response.

Mortality was included in the reporting of adverse
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Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE
scope

e adverse effects of treatment
e health-related quality of life

(sPGA) — a validated, standardised
global score used in conjunction with
PASI to assess efficacy

e  PASI 90 - high-levels of skin clearance
used as an indicator of clear or almost
clear skin

e PASI 100 — complete clearance of skin
symptoms used as an indicator of
disease remission

¢ Relapse rate will be assessed based on

the maintenance of response at week 60.

e Psoriasis of the nails, scalp and
palmoplantar areas is assessed using
area-specific measures including Nail
Psoriasis Severity Index (NAPSI),
Psoriasis Scalp Severity Index (PSSI)
and Palmoplantar Psoriasis Severity
Index (PPASI)

e Adverse events (including background
mortality) will be reported for ixekizumab
and comparators based on the results
from the clinical studies

e Health-related quality of life (HRQoL) is
measured using the Dermatology Life
Quality Index (DLQI)

events. Treatment effect on mortality has not
been included due to data limitations.
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Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE
scope

Economic analysis

The reference case stipulates that the cost
effectiveness of treatments should be
expressed in terms of incremental cost per
quality-adjusted life year (QALY).

The reference case stipulates that the time
horizon for estimating clinical and cost
effectiveness should be sufficiently long to
reflect any differences in costs or outcomes
between the technologies being compared.

Costs will be considered from an NHS and
Personal Social Services perspective.

The availability of any patient access schemes
(PAS) for the intervention or comparator
technologies should be taken into account.

For the comparators, the availability and cost
of biosimilars should be taken into
consideration.

Cost-effectiveness expressed as incremental
cost per quality-adjusted life year, with a
lifetime model horizon, considering costs from
an NHS and PSS perspective.

As per the reference case

Subgroups to be
considered

If the evidence allows, the following subgroups
will be

considered:

e previous use of systemic non-biological
therapy

e previous use of biological therapy
e severity of psoriasis (moderate, severe)

Where the evidence allows, sequencing of
different drugs and the place of ixekizumab in
such a sequence will be considered.

Subgroup analyses have been reported
according to the severity of psoriasis as
measured by DLQI scores and previous use
of systemic non-biological and biological
therapies.

As per the reference case

Special considerations
including issues
related to equity or
equality

No equity or equality issues identified.

No equity or equality issues identified.

As per the reference case

DLQI = Dermatology Life Quality Index; HRQoL = Health-related quality of life; NAPSI = Nail Psoriasis Severity Index; NHS = National Health Service; NMA = network meta-
analysis; PAS = patient access scheme; PASI = Psoriasis Area and Severity Index; PPASI = Palmoplantar Psoriasis Severity Index; PSS = Personal Social Services; PSSI =
Psoriasis Scalp Severity Index; QALY = quality adjusted life year; SLR = systematic literature review; SmPC = summary of product characteristics; SPGA = static Physician
Global Assessment; TNF-a = tumour necrosis factor alpha
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1.2 Description of the technology being appraised

Table 2: Technology being appraised

UK approved name and brand name | Approved name: Ixekizumab
Brand name: Taltz®

Marketing authorisation/CE mark On 26 April 2016, the European Commission granted a marketing
status authorisation for the use of ixekizumab in the European Union (EU)

Indications and any restriction(s) as Ixekizumab is indicated for the treatment of moderate to severe
described in the summary of product | plague psoriasis in adults who are candidates for systemic therapy
characteristics

Method of administration and The recommended dose of ixekizumab is 160 mg by subcutaneous
dosage injection (SC) injection (two 80 mg injections) at week 0, followed by
80 mg (one injection) at Weeks 2, 4, 6, 8, 10, and 12, then
maintenance dosing of 80 mg (one injection) every 4 weeks.

Consideration should be given to discontinuing treatment in patients
who have shown no response after 16 to 20 weeks of treatment.
Some patients with initially partial response may subsequently
improve with continued treatment beyond 20 weeks

CE mark = Conformité Européene mark; EU = European Union; SC = subcutaneous
1.3 Summary of the clinical effectiveness analysis
1.3.1 Clinical efficacy

The efficacy and safety of ixekizumab has been evaluated in a comprehensive clinical
development programme including three pivotal, double-blind, randomised, phase Il studies
in patients with moderate to severe psoriasis (UNCOVER-1, -2 and -3). The UNCOVER
studies were all phase Ill, multicentre, randomised, double-blind, placebo-controlled,
parallel-group, outpatient trials comparing the efficacy and safety of ixekizumab to placebo in
patients with moderate to severe plague psoriasis. In addition, the UNCOVER-2 and

UNCOVER-3 studies included an active comparator (etanercept) arm.

The UNCOVER studies included two dose regimens of ixekizumab in the 12 week induction
period of the studies — ixekizumab 80 mg every two weeks (Q2W) and ixekizumab 80 mg
every 4 weeks (Q4W). For completeness, the results of both these doses are presented in
this submission, however it should be noted that the licensed dose regimen is 160 mg at
week 0, followed by 80 mg at Weeks 2, 4, 6, 8, 10, and 12, then maintenance dosing of 80
mg Q4W.

All three of the UNCOVER studies had similar patient populations and assessed the same
co-primary endpoints. The co-primary endpoint measures used in the UNCOVER trials were
the static Physician Global Assessment (SPGA) and the Psoriasis Area and Severity Index
(PASI) responses after 12 weeks of treatment. The co-primary objectives were met in all
three UNCOVER trials.
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In all three UNCOVER studies statistically significantly higher sPGA (0, 1) response rates
were achieved with ixekizumab compared with placebo at week 12 (p<0.001 for all
comparisons). In addition, significantly higher sPGA (0, 1) response rates were achieved
with ixekizumab compared with active comparator etanercept 50mg twice weekly at week 12
(p<0.001 for all comparisons) in the UNCOVER-2 and -3 studies (Figure 1).

Figure 1: sPGA (0,1) results at week 12 for all studies — NRI (ITT population)
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UNCOVER-1 UNCOVER-2 UNCOVER-3

Study

*p<0.001 versus placebo and etanercept

ETN = etanercept; ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PBO =
placebo; Q2W = every 2 weeks; Q4W = every 4 weeks; sSPGA = static Physician Global Assessment

PASI 75 response rates at week 12 were statistically significantly higher with ixekizumab
compared with both placebo and etanercept (UNCOVER-2 and -3 only) at week 12 (p<0.001
for all comparisons) (Figure 2).
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Figure 2: PASI 75 response rates at week 12 for all studies — NRI (ITT population)
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*p<0.001 versus placebo and etanercept

ETN = etanercept; ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PASI 75 =
at least a 75% improvement from baseline in Psoriasis Area and Severity Index score; PBO = placebo; Q2W =
every 2 weeks; Q4W = every 4 weeks

Ixekizumab also demonstrated significant improvements in the proportion of patients
achieving complete clearance (PASI 100) and high-level responses (PASI 90) compared to

etanercept (UNCOVER-2 and -3) and placebo at week 12 (p<0.001 for all comparisons).

Ixekizumab demonstrated rapid onset of efficacy in the UNCOVER-2 and -3 studies, with
statistically significant differences in PASI 75 as early as week 2 compared with etanercept
and placebo (p<0.001 for all comparisons). In the UNCOVER-2 study 18.2% of patients
treated with ixekizumab Q2W achieved PASI 75 at week 2, compared with 0.6% of patients
who received placebo, and 0.6% of patients who received etanercept, respectively. Similarly,
in the UNCOVER-3 study 22.9% of patients treated with ixekizumab Q2W achieved PASI 75
at week 2, compared with 0% of patients who received placebo, and 2.4% of patients who

received etanercept, respectively.

The UNCOVER-1 and -2 studies included a maintenance dosing period (week 12-60) in
order to determine the optimum maintenance dosing interval of ixekizumab, the maintenance
of response, relapse or rebound following treatment withdrawal and response to re-treatment
with ixekizumab following relapse in a re-randomised patient population. sPGA (0,1) and
PASI responses (including PASI 100) were generally achieved or maintained in the

maintenance dosing period with ixekizumab.
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Ixekizumab was also statistically significantly superior to etanercept (UNCOVER-2 and -3
only) and placebo in treating the symptoms of psoriasis in difficult-to-treat areas (including
nail, scalp and palmoplantar areas), alleviating the burdensome symptom of itch associated
with psoriasis and improving HRQoL as measured by Dermatology Life Quality Index (DLQI)
scores at week 12 across all the UNCOVER studies (p<0.001 for all comparisons).

In order to facilitate the comparison of ixekizumab with all the comparators included in the
NICE decision problem, a network meta-analysis (NMA) was conducted. The proportion of
patients achieving four PASI outcome categories (PASI 50, 75, 90 and 100) was determined
for ixekizumab and the relevant comparators. The NMA base case analysis included both
induction doses of ixekizumab assessed in the UNCOVER studies (ixekizumab 80 mg Q2W
and Q4W) as the final licensed dose of ixekizumab had not been determined at the time the
NMA was conducted. The results of the base case NMA demonstrated that ixekizumab 80
mg Q2W was ranked as the therapy with the highest probability of being ranked best,
achieving PASI 75 and PASI 90 responses at week 12 of 89.5% (95% credible intervals
[Crl]: 84.1% to 93.7%) and 72.2% (95% Crl: 62.9% to 80.5%), respectively.

1.3.2 Safety

The safety profile of ixekizumab has been robustly evaluated through AE reporting in the
UNCOVER studies, which included head-to-head assessments against etanercept
(UNCOVER-2 and -3 only) and involved 3,866 patients.

There were no major safety signals identified in the UNCOVER clinical development
programme. Ixekizumab was well tolerated across the UNCOVER studies with a predictable

safety profile which was comparable to etanercept.

The incidence of 21 TEAEs and TEAEs judged to be possibly to study drug was generally
higher in the ixekizumab groups compared with the placebo group at week 12. However, the
majority of these TEAEs was of mild to moderate severity and did not lead to discontinuation
of study medication. Importantly, the incidence of TEAEs was comparable between the

ixekizumab treatment groups and the etanercept group after week 12.

The incidence of SAEs and discontinuations due to AEs did not differ between the

ixekizumab, etanercept or placebo groups in any of the UNCOVER studies after 12 weeks.

The most frequent AESI which were reported in the UNCOVER studies included infection
and injection site reactions. After 12 weeks of ixekizumab treatment, commonly observed
types of infections in the studies were nasopharyngitis, upper respiratory tract infection,

bronchitis, and sinusitis.
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To assess the emergence of AEs following extended treatment, the safety of ixekizumab
was evaluated beyond the 12-week efficacy primary endpoint into the maintenance dosing
period (week 12-60). The results indicated that ixekizumab was well tolerated during the

maintenance dosing period with similar AEs to those seen in the induction period.

1.4 Summary of the cost-effectiveness analysis

A de novo Markov state-transition model was developed in Visual Basic for Application with
a Microsoft Excel interface to assess the cost-effectiveness of ixekizumab versus other

biologic therapies approved in the UK.

In the base case analysis, the model assesses the cost-effectiveness of biologics as first-line
therapy within a treatment sequence in a fully incremental analysis framework. Patients
initiate treatment in an induction period and, in order to continue into maintenance therapy,
are assessed for response measured as a percentage reduction in PASI symptoms relative
to baseline. Patients may discontinue treatment due to inadequate response (attaining less
than 75% reduction in baseline PASI score) at the end of induction or a constant annual rate
of all-cause discontinuation during the maintenance period. After discontinuation, patients
proceed to the next treatment in the sequence before finally receiving best supportive care
(BSC) after discontinuing from three biologic therapies.

EQ-5D-5L data were collected in the UNCOVER trial programme and used to derive health
utility gains from baseline associated with a specific level of PASI response. Health utility
gains are applied each monthly model cycle only in the maintenance period until all-cause
discontinuation. A gender-weighted, age-dependent risk of death is applied in all treatment
state. No treatment effect on mortality is applied; the risk of death is assumed to be

equivalent across all treatment sequences.

A confidential patient access scheme (PAS) discount on the list price of ixekizumab was
approved by the Patient Access Scheme Liaison Unit (PASLU) and used in the analysis. List
prices for other modelled interventions were obtained from the Monthly Index of Medical
Specialities (MIMS). The costs for BSC were taken from a previously published UK study
(Fonia et al- 2010) and other categories of resource use associated with biologic treatments
(monitoring, administration, non-responder costs) were obtained from previous NICE

appraisals.
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The ixekizumab sequence was associated with the greatest QALY gains and an ICER of
£33,858/QALY vs the referent comparator, the etanercept sequence. All other comparator
treatment sequences were dominated (secukinumab, using the list price) or extendedly
dominated by the ixekizumab sequence. Pairwise ICERs for ixekizumab versus adalimumab
sequence, ustekinumab 45 mg sequence, ustekinumab 90 mg sequence and infliximab
sequence all fell below £20,000/QALY.

Sensitivity analyses were conducted to assess the impact of variation in key parameters and
assumptions on the results. Deterministic sensitivity analyses were undertaken for pairwise
comparisons and indicated that acquisition costs, annual all-cause discontinuation rate and
discount rates for costs and QALYs had the greatest impact on the ICER. The cost-
effectiveness of ixekizumab versus ustekinumab 45 mg, ustekinumab 90 mg and
secukinumab as second-line therapy was evaluated in patients who had inadequate
response or contraindication to a TNF-a inhibitor. The ixekizumab sequence was associated
with lower costs and greater QALY gains compared to the other sequences.
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Table 3: Incremental cost-effectiveness results

mg

90 mg

1% line 2" line 3" line Total costs Total QALYs Incremental Incremental Incremental | Pairwise
costs QALYs analysis ICER:
ixekizumab
Versus
comparator
Etanercept Ustekinumab | Infliximab £144,635 1.27 Referent Referent Referent £33,858
90 mg
Ustekinumab 45 Adalimumab | Infliximab £148,218 1.30 £3,583 0.04 Extended £18,278
mg dominance
Adalimumab Ustekinumab | Infliximab £148,350 1.32 £3,715 0.05 Extended £19,202
90 mg dominance
Ustekinumab 90 Adalimumab | Infliximab £148,719 1.32 £4,083 0.06 Extended £16,763
mg dominance
Infliximab Ustekinumab | Adalimumab £150,350 1.33 £5,714 0.06 Extended £4,300
90 mg dominance
Ixekizumab Q2w Ustekinumab | Infliximab £150,889 1.45 £6,254 0.18 £33,858 N/A
90 mg
Secukinumab 300 Ustekinumab | Infliximab £177,101 1.42 £32,466 0.15 Dominated Dominated

ICER = incremental cost-effectiveness ratio; QALYs = quality-adjusted life years; N/A = not applicable
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2 The technology
2.1 Description of the technology

A summary of the technology being appraised in this submission can be seen in Table 4.

Table 4: Description of technology

Brand Name Taltz®
Approved Name Ixekizumab
Therapeutic Class IL-17A inhibitor

IL = interleukin

Ixekizumab is a recombinant humanised IgG4 monoclonal antibody (mAb) designed and
engineered to selectively inhibit interleukin-17A (IL-17A), a pro-inflammatory cytokine." Elevated
levels of IL-17A have been implicated in the pathogenesis of a variety of autoimmune diseases,
including plaque psoriasis.?® In combination with other cytokines such as tumour necrosis factor
alpha (TNF-a), IL-21, IL-22, and keratinocyte-derived chemokines, IL-17A contributes to
keratinocyte activation and hyper-proliferation, production of antimicrobial peptides and further

recruitment of inflammatory cells, that amplify skin inflammation.*

Selective inhibition of IL-17A represents a novel approach to disrupting pro-inflammatory cycles
without interrupting a broader set of immunological pathways that may be affected by other
biologic treatments, such as TNF-a inhibitors. The selective mechanism of action for ixekizumab

provides an opportunity to enhance clinical efficacy with an acceptable safety profile.

2.2 Marketing authorisation/CE marking and health technology
assessment
2.2.1 Regulatory status in the UK

On 26 April 2016, the European Commission granted a marketing authorisation for ixekizumab

for the following indication:

‘Taltz® is indicated for the treatment of moderate to severe plaque psoriasis in adults who are

candidates for systemic therapy’.
Ixekizumab is expected to be commercially available in England in July 2016.
The summary of product characteristics (SmPC) detailing contraindications and precautions for

the use of ixekizumab can be seen in Appendix 1.
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2.2.2 Regulatory status outside the UK

Ixekizumab was granted regulatory approval by the U.S. Food and Drug Administration (FDA) in
March 2016 and by Health Canada in May 2016. In addition, ixekizumab is currently under

review by regulatory authorities in Australia, Japan and Switzerland.

2.2.3 Other UK health technology assessment agencies

Ixekizumab is expected to be appraised by the National Centre for Pharmacoeconomics
(NCPE) in |l and the Scottish Medicines Consortium (SMC) in || Gz

2.3 Administration and costs of the technology

The recommended dose of ixekizumab is 160 mg by subcutaneous injection (SC) injection (two
80 mg injections) at week 0, followed by 80 mg (one injection) at Weeks 2, 4, 6, 8, 10, and 12,

then maintenance dosing of 80 mg (one injection) every 4 weeks.

The final label states that consideration should be given to discontinuing treatment in patients
who have shown no response after 16 to 20 weeks of treatment. Some patients with initially
partial response may subsequently improve with continued treatment beyond 20 weeks.
However, it should be noted that the blinded period for the primary endpoint of the included

studies is 12 weeks (as noted above) and this is therefore the focus of the data presented.
The associated costs of ixekizumab can be seen in Table 5.

Table 5: Costs of the technology being appraised

Cost Source

Pharmaceutical formulation 80 mg solution for injection in pre-filled syringe or pen. Each SmpPcC!
pre-filled syringe/pen contains 80 mg ixekizumab in 1 ml.

Acquisition cost (excluding VAT) List price

Taltz® 80mg solution for injection in prefilled pen x 2 = £2,250
Taltz® 80 mg solution for injection in prefilled syringe = £1,125
Approved PAS price

Taltz® 80mg solution for injection in prefilled pen x 2 = -
Taltz® 80 mg solution for injection in prefilled syringe = -

Method of administration Administered via SC injection. SmpPcC!
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Doses and dose frequency

The recommended dose of ixekizumab is an initial dose of160
mg by SC injection (two 80 mg injections) at week 0, followed
by 80 mg (one injection) at Weeks 2, 4, 6, 8, 10, and 12, then
maintenance dosing of 80 mg (one injection) every 4 weeks.

Consideration should be given to discontinuing treatment in
patients who have shown no response after 16 to 20 weeks of
treatment. Some patients with initially partial response may
subsequently improve with continued treatment beyond 20
weeks.

smpc!

Average length of a course of
treatment

In patients who respond, treatment is expected to be
continuous until loss of response or discontinuation for any
reason.

Average cost of a course of
treatment

Per annum cost:

First year

18 injections — -
Second year

13 injections — -

Anticipated average interval
between courses of treatments

N/A — continuous treatment.

Anticipated number of repeat
courses of treatments

N/A — continuous treatment until discontinuation for any
reason.

Dose adjustments

No dose adjustments for ixekizumab are specified in the final
label therefore patients are expected to remain on 80mg every
4 weeks until discontinuation for any reason

Anticipated care setting

Initiation of treatment will be conducted by a dermatology
specialist healthcare professional in secondary care. Patients
may self-administer ixekizumab following proper training in SC
injection technique if deemed appropriate by a healthcare
professional.

Smpct

N/A = not applicable; PAS = patient access scheme; SC = subcutaneous; SmPC = summary of product

characteristics; SPGA = static Physician Global Assessment

2.4 Changes in service provision and management

There are no additional treatments, tests, investigations or monitoring requirements for patients

prior to receiving ixekizumab or during therapy, compared with other available and NICE

approved biologic therapies for psoriasis. In accordance with routine clinical practice for the use

of biologics, patients should be evaluated for tuberculosis infection prior to initiation of therapy.*

Following proper training in SC injection technique patients may self-inject ixekizumab if a

healthcare professional determines that it is appropriate. However, the physician should ensure

appropriate follow-up of patients. Comprehensive instructions for administration are given in the

package leaflet in addition to a Lilly support programme.*
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2.5 Innovation

There is a clear unmet need for new therapeutic options in the treatment of moderate to severe
psoriasis as shown by a prospective observational cohort study of currently available biologics
used in UK and Ireland clinical practice.* The study demonstrated that overall drug survival
rates (defined as the length of time from initiation to discontinuation of therapy) fell to 53% by
the third year of treatment.*® The results demonstrate the clear need for new and effective

therapeutic options which are able to maintain long-term responses.™

Ixekizumab is an IgG4 monoclonal antibody that binds with high affinity (< 3pM) and specificity
to interleukin 17A (both IL-17A and IL-17A/F). Elevated concentrations of IL-17A have been
implicated in the pathogenesis of psoriasis by promoting keratinocyte proliferation and
activation. Inhibition of IL-17A selectively disrupts the pro-inflammatory stimuli that are
responsible for the formation and perpetuation of psoriasis plaques, thus offering a targeted
approach for psoriasis treatment. This mechanism of action may be postulated to be the primary
factor influencing the results of the key phase Il studies (Section 4.7) which demonstrated that
a significant proportion of patients with moderate to severe psoriasis achieve complete
clearance (PASI 100) and high-level responses (PASI 90), both highly clinically relevant

measurement of efficacy.

The UNCOVER-1, -2 and -3 studies were all phase Ill, multicentre, randomised, double-blind,
placebo-controlled, parallel-group, trials comparing the efficacy and safety of ixekizumab with
placebo, over a 12-week period. In addition, the UNCOVER-2 and UNCOVER-3 studies
included an active comparator (etanercept) arm. Across the phase 11l UNCOVER studies the
proportion of patients achieving complete clearance (PASI 100) and high-level responses (PASI
90) was significantly greater with ixekizumab compared with etanercept and placebo at week 12
(p<0.001 for all comparisons). Across the studies, PASI 100 response rates ranged from 35.3%
to 41.0% in the ixekizumab Q2W group, 30.8% to 35.0% in the ixekizumab Q4W group, 5.3% to
7.3% in the etanercept group and only 0.6% in the placebo group (Section 4.7).*>*®
Improvements in health-related quality of life (HRQoL) are positively-linked with the level of skin
clearance for patients with psoriasis.*’*® Therefore, treatments which are able to achieve high-

levels of skin clearance can have a substantial impact on patients’ HRQoL.
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Ixekizumab has also demonstrated a rapid onset of efficacy, another important factor for
patients with psoriasis.*® In the UNCOVER-2 study 18.2% of patients treated with ixekizumab
Q2W achieved PASI 75 at week 2, compared with 0.6% of patients who received placebo, and
0.6% of patients who received etanercept, respectively. Similarly, in the UNCOVER-3 study
22.9% of patients treated with ixekizumab Q2W achieved PASI 75 at week 2, compared with
0% of patients who received placebo, and 2.4% of patients who received etanercept,

respectively (Section 4.7).%°

Long-term efficacy data from the UNCOVER studies also demonstrates the sustained
responses achieved by patients treated with ixekizumab — an important factor in the treatment of
chronic diseases such as psoriasis. In the UNCOVER-1 and -2 studies, which included a
maintenance dosing period (week 12-60) significant proportions of patients treated with
ixekizumab 80 mg Q2W in the induction dosing period and ixekizumab 80 mg Q4W during the
maintenance dosing period achieved or maintained sPGA (0,1) compared with placebo
(p<0.001 for all comparisons) at week 60 (Section 4.7).* Data from the long-term extension
phase of the UNCOVER-3 study up to 108 weeks demonstrate that high-levels of clearance and
complete clearance are achieved or maintained in patients receiving open-label fixed dosing of
ixekizumab 80 mg Q4W between weeks 12 and 108.%°

The presentation of skin symptoms in difficult-to-treat areas (e.g. nail, scalp and palmoplantar
areas) can be an additional burden that further reduces patient HRQoL but the impact may not
be adequately captured by the EQ-5D instrument.® Across all the UNCOVER trials, patients
treated with ixekizumab demonstrated significant improvements in nail, scalp and palmoplantar
psoriasis compared with etanercept and placebo at week 12 (p<0.001 all comparisons) (Section
ﬂ).21-23

Ixekizumab has demonstrated consistent benefits across a variety of subgroups in patients with

moderate to severe plaque psoriasis (Section Error! Reference source not found.). Of

particular note, ixekizumab demonstrated consistent levels of efficacy in patients who had been
previously treated with biologic therapy and in patients who had inadequate response to
etanercept. This is a particularly important factor considering the treatment paradigm for
moderate to severe psoriasis in the UK and the drug survival rates for biologic therapies

outlined above.
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The ease of use and confidence in SC administration of biologic therapies is an important factor
for patients with psoriasis. The ease of use of ixekizumab was assessed using a subcutaneous
administration assessment questionnaire in the RHBL study (UNCOVER-A). The study
demonstrated high-levels of patient satisfaction and confidence using both the ixekizumab pre-
filled syringe and pre-filled pen.*

The considerable clinical benefit demonstrated by ixekizumab in the UNCOVER studies, in
particular the proportion of patients achieving complete clearance of their symptoms, will result
in the number of non-responders decreasing and less burden being placed on dermatology
services. These potential benefits may not be captured in the Quality-Adjusted Life Year (QALY)
calculation.

These factors all contribute to the argument that ixekizumab is an innovative step-change
treatment option for psoriasis patients. Furthermore, there are aspects of the treatment benefits
of ixekizumab that are unlikely to be captured in the QALY calculation which have been
highlighted in previous NICE appraisals such as the potential social stigma associated with the
condition, the likelihood that best supportive care is associated with unquantified disutility and
the potential limitations of generic preference-based utility instruments such as EQ-5D for skin
conditions.
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3 Health condition and position of the technology in the
treatment pathway

3.1 Overview of disease

Psoriasis is a common chronic inflammatory skin disease that is characterised by the
appearance of prototypic red, thick and scaly plaques.’ Plaque psoriasis (hereafter psoriasis)
represents the most common form of the disease and has a substantial impact on overall
health. In moderate to severe cases, it can be associated with a range of systemic comorbidities
(Section 3.1.2).* Psoriasis manifests as well-defined, sharply demarcated, erythematous
plagues varying in size which typically have a dry, thin, silvery-white or micaceous scale and
tend to be symmetrically distributed over the body.>® Common locations for the development of
plagues can include the scalp, trunk, buttocks, and limbs, with a particular tendency for
occurrence on the elbows and knees.? The course and progress of psoriasis is often
unpredictable’ but typically follows a relapsing and remitting course.? The chronic and relapsing

nature of the disease can often impact patients QoL and psychological wellbeing.?

3.1.1 Pathophysiology

Psoriasis results from the interplay of genetic predisposition, environmental triggers and
dysregulation of the auto-immune system. Specifically, psoriasis is now known to be primarily a
T-cell mediated condition that leads to accumulation of inflammatory cells, angiogenesis and
epidermal hyperproliferation.?”?® The interleukin-23 (IL-23)/ T-helper 17 cells (Th17) pathway
and associated pro-inflammatory mediators, cytokines, and antimicrobial peptides stimulate
amplification of the immune response, leading to the clinical features of psoriasis (e.g. red,

elevated, scaly plaques).**

Recent studies have identified IL-17A as a major cytokine in the psoriasis disease pathway and
the most critical T-cell-derived cytokine in alterations of skin function.?® Moreover, evidence
suggests that TNF-a inhibitors produce efficacy in psoriasis by indirectly modifying the IL-17A
pathway.*° Selective inhibition of IL-17A therefore represents a biologically plausible target for

new psoriasis therapies.
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3.1.2 Comorbidities

Patients with psoriasis have an increased risk of depression, anxiety, and suicidality compared
with patients without psoriasis.** Patients with psoriasis are significantly more likely to show
depressive symptoms and use antidepressants, compared with controls. In a UK population-
based cohort study from 1987 to 2002, the risk of depression according to the severity of
psoriasis was assessed.*! The adjusted relative risk for receiving a diagnosis of depression was
higher in patients with severe psoriasis, compared with mild psoriasis (Table 6). RR of

depression was higher in younger patients compared to older patients.*

Table 6: Age and sex adjusted hazard ratios of depression, anxiety, or suicidality in patients with
psoriasis compared with controls

Condition Mild Psoriasis* Severe Psoriasis* All Psoriasis
HR (95% ClI) HR (95% ClI) HR (95% ClI)

Depression 1.38 (1.35, 1.40) 1.72 (1.57, 1.88) 1.39 (1.37, 1.41)
p<0.001 p<0.001 p<0.001

Anxiety 1.31 (1.29, 1.34) 1.29 (1.15, 1.43) 1.31 (1.29, 1.34)
p<0.001 p<0.001 p<0.001

Suicidality 1.44 (1.32, 1.57) 1.51 (0.92, 2.49) 1.44 (1.32, 1.57)
p<0.001 p=0.103 p<0.001

Cl = confidence interval; HR = hazard ratio
Note: Disease was classified using Oxford Medical Information System (OXIS) and Read codes

*Severe psoriasis was defined by both a diagnostic code for psoriasis and a code indicating a systemic treatment
modality. Psoriasis patients who did not receive systemic therapy were classified as mild

Psychiatric disorders represent substantial morbidity; it is important to identify these disorders,
so that they can be potentially improved using pharmacological and non-pharmacological

approaches.*

As a potential consequence of the systemic inflammatory nature of the disease, psoriasis is also
associated with a range of comorbidities including obesity, hypertension, diabetes and
hyperlipidaemia.'® Meta-analysis of several observational studies has demonstrated the
increased risk of major adverse cardiovascular events (MACE) in patients with psoriasis,
including increased rates of cardiovascular (CV) mortality, myocardial infarction (MI) and
stroke.** A UK cohort study, using data from the General Practice Research Database (GPRD)
showed that (after adjusting for age, gender, diabetes, hypertension, tobacco use and
hyperlipidemia) severe psoriasis confers an excess 6.2% absolute risk of a 10-year rate of

MACE, when compared to the general population.®
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Results from recent surveys suggest that physicians are unaware of the association between
psoriasis and cardiovascular disease (CVD), and that patients are not adequately screened for
the presence of medical co-morbidities. Identification of these maodifiable conditions is important,
as they may warrant significant lifestyle modification and medical intervention.® In particular,
appropriate pharmacological treatment strategies may have an impact on CV outcomes in

patients with psoriasis.®*

3.1.3 Economic burden

Due to the chronic nature of the condition, and the requirement for lifetime treatment, psoriasis
confers a substantial economic burden to society. The cost of psoriasis to healthcare systems is
comparable to diseases such as pancreatic cancer, melanoma, prostate cancer and asthma,
and includes both direct costs (e.g. medication, physician visits, laboratory tests and
hospitalisations) and indirect costs (e.g. loss of productivity).*? Patients with more severe
disease represent the biggest burden on healthcare resource utilisation, as a result of lengthy
hospital stays and more outpatient physician visits.** In addition, patients with facial psoriasis
and those with an increasing severity of itch are more likely to be hospitalised.®® Indirect costs
associated with psoriasis are also positively-linked to the severity of disease. Patients with
severe disease are associated with overall lower productivity and a greater number of work

days missed due to their condition compared with patients with milder forms of the disease.®"*

3.2 Health-related quality of life

Psoriasis has been shown to cause large detrimental effects on patients’ physical,
psychological, and social functioning, resulting in large impacts on HRQoL. Approximately 75%
of psoriasis patients report burdensome symptoms associated with plaques (including itching,
redness, scaling and flaking), regardless of whether they are receiving treatment.® Painful
fissuring can occur if plaques are located on joints, soles or palms, adding to the burden on

patients.®

The positive-link between the degree of skin clearance and HRQoL has been demonstrated in
clinical studies.'” Patients who achieve high-levels of skin clearance (e.g. those achieving PASI
90 and PASI 100) have substantially greater improvements in HRQoL as measured by the
Dermatology Life Quality Index (DLQI).*” Mean PASI and DLQI scores have been found to
correlate predictably in patients with moderate to severe psoriasis (Figure 3)."® There is
therefore a need for treatments that can demonstrate high-level clearance and alleviate the

detrimental HRQoL impact of psoriasis.
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Figure 3: Mean DLQI reduction by PASI improvement category18

10 9.36

6.12
5.17

Mean DLQI reduction
(03]

O = T T
<50% 50-75% >75%
Mean PASI improvement

DLQI = Dermatology Life Quality Index; PASI = Psoriasis Area and Severity Index.
Adapted from Matte et al. 2014

Itch represents one the most bothersome symptoms of psoriasis and is associated with

worsening of patients’ HRQoL.**°

Itch negatively impacts the HRQoL of psoriasis patients,
affecting daily activities (e.g. sleep and ability to attend work/school), mood, concentration,
sexual desire and appetite.*>*? Itch worsens with self-reported disease severity, with moderate
to severe psoriasis patients experiencing greater symptoms than those with mild psoriasis

(79.1% vs 43.1%, respectively).*

Psoriasis is also associated with substantial psychosocial impact in addition to affecting patients
physically. Large-scale cross-sectional studies have demonstrated that a high proportion of
patients with psoriasis report hiding their condition due to feeling embarrassed or for fear of
stigmatisation, with over 75% of respondents having experienced stigmatisation.*® Psoriasis
also affects personal and social relationships, with patients reporting reluctance to engage in
social and normal daily activities.** Qualitative data show that patients experience low self-

esteem, feelings of rejection, isolation, despair and anger.*
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Psoriasis can present in many areas of the body, with some areas being particularly difficult to
treat, including nails (10-56%),*° scalp (48%), and genitals (7%) posing an additional burden
that further reduces patient HRQoL.® Psoriasis involvement on the face (15%) leads to more
emotional stress related to poorer HRQoL. Patients with facial psoriasis frequently report early

onset, long duration and tend to have more extensive disease.*’

3.3 Clinical pathway of care showing the context of the proposed
use of the technology

A number of treatment options are currently available for the treatment of psoriasis including
topical therapy, photo therapy and systemic therapy (which includes conventional non-biologic
agents and biologic agents). In general, topical therapies are recommended as first-line therapy
for milder forms of psoriasis, with phototherapy being recommended as second-line therapy, or
for more extensive disease. Conventional non-biologic systemic therapy can be used as a first-
line treatment option in severe psoriasis. A proportion of patients with moderate to severe
disease may require treatment with biologics in order to achieve clinically acceptable outcomes.
The majority of treatment guidelines recommend biologic agents as second- or third-line
therapies following on from when treatment with standard systemics and/or phototheray has
failed/is contra-indicated or not tolerated. In the UK, biologic therapies are recommended for
severe disease in patients who have failed to respond to standard systemic therapies and
PUVA; or the person is intolerant to, or has a contraindication to, these treatments.® However,
even with the development of more efficacious treatments for psoriasis, patients may not reach
high-level responses or lose efficacy over time, which means there is a high unmet need for

new treatment options.

The current clinical pathway of care using biologic therapy according to published NICE clinical

guidelines and technology appraisals can be seen in Figure 4.
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Figure 4: Overview of current treatment pathway for moderate to severe psoriasis (total PASI210
and DLQI>10) in accordance with NICE recommendations
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3.3.1 Limitations of current treatment pathway

Despite a variety of treatment options, currently available systemic therapies (conventional non-
biologic agents and biologic agents) for the treatment of moderate to severe psoriasis are
associated with a number of limitations. Several studies report poor levels of patient satisfaction
and adherence, with many patients considering treatments to be time-consuming (50%) and/or

ineffective (32%).%
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Limitations of conventional non-biologic systemic therapies

Currently available conventional non-biologic systemic therapies (e.g. methotrexate and
ciclosporin) are associated with a number of adverse events (AEs) including renal, hepatic and
gastrointestinal AEs.* These AEs contribute to the higher likelihood of conventional non-
biologic systemic treatment discontinuation, in comparison with biologic treatments.* In
addition, these therapies are rarely able to produce the high-level of response that is considered
important for patients with moderate to severe psoriasis. For example, results from a
randomised controlled study found that 64.5% of methotrexate-treated patients did not achieve
PASI 75 after 16 weeks of treatment.>

A substantial proportion of patients also report dissatisfaction with conventional non-biologic
systemic therapies options. In the Multinational Assessment of Psoriasis and Psoriatic Arthritis
Survey (MAPP) study, 75% of patients receiving conventional non-biologic systemic therapies
were dissatisfied; specifically, 74% of patients were not satisfied with efficacy over time, whilst
50% were concerned about the long-term health risks associated with oral therapies.® Important
factors in patient concerns over conventional non-biologic systemic therapies include treatment

tolerability, long-term safety, life-style modifications and lack/loss of response.*?

Furthermore, conventional non-biologic systemic therapies can prove burdensome in terms of
lifestyle adaptions for patients, with some therapies requiring frequent laboratory analyses. For
example, in patients receiving methotrexate therapy, NICE recommend fortnightly full blood
count, liver function, and urea and electrolytes tests, until six weeks after the last dose increase;

these regular tests can prove extremely inconvenient for patients.>®

Limitations of biologic systemic therapies

Despite offering greater efficacy relative to conventional non-biologic systemic therapies,
currently available biologic systemic therapies for the treatment of moderate to severe psoriasis
often fail to achieve optimal levels of skin clearance and there is a need for more efficacious
treatments which are able to produce high-levels of skin clearance and HRQoL benefit for

patients with psoriasis.
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There is a substantial unmet need for therapies which are able to provide patients with complete
clearance in difficult-to-treat areas, such as the face and scalp.**** For example, a phase IlI
study of ustekinumab reported that 67.5% of patients with nail involvement did not achieve
complete clearance at week 52.>° As unresolved involvement in difficult-to-treat areas is

56,57
L

associated with a substantial impact on HRQo , patients may still experience substantial

disease burden in spite of treatment with more efficacious biologic therapies.

There is also a requirement for new biologic treatments which are efficacious in patients who
have previously failed on other biologic treatments. Currently available biologic therapies
achieve lower PASI response rates when used as a second-line treatment. For example,
following 16 weeks of treatment with adalimumab, 38.3% of TNF-a inhibitor experienced
patients did not achieve PASI 75 compared with 28.3% of patients who were TNF-a inhibitor

naive.>®

As previously mentioned, overall drug survival rates for biologic therapies is poor, with the
survival rate associated with current biologics decreasing from 77% in the first year to 53% in
the third year.** Given the chronic nature of psoriasis, the long-term efficacy of biologic
therapies is of particular importance. A common reason for treatment cessation and lack of drug
survival has been shown to be loss of efficacy, as exemplified by a loss of PASI response. Loss
of response was cited as one of the main reasons for discontinuing treatment in a survey of

psoriasis patients (n=4,862).%°

Results from the MAPP study also highlight that only approximately 45% of patients treated with
a biologic reported being very satisfied on their treatment, with 85% of patients surveyed feeling
that there is a need for better therapies.® High-levels of patient dissatisfaction is linked to non-
adherence in many patients with psoriasis.®® Furthermore, 28% of dermatologists reported

feeling dissatisfied with currently available biologic therapies.>?

Given the limitations of currently available systemic non-biologic and biologic therapies for
moderate to severe psoriasis, there is an important unmet need for new treatments that can

achieve high-levels of skin clearance with an acceptable safety profile.
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3.3.2 Proposed positioning of ixekizumab in the current treatment pathway

As detailed in Section 2.5 and Section 4.7, ixekizumab is an IgG4 monoclonal antibody that

binds with high affinity and specificity to IL-7A which has demonstrated high-levels of skin
clearance in clinical trials which are consistently maintained in the long-term and lead to
significant improvements in HRQoL as measured by DLQI scores. Ixekizumab has
demonstrated a rapid onset of response and has been shown to be efficacious in patients who
have been previously exposed to biologic therapies, including TNF-a. inhibitors. Ixekizumab has
also demonstrated efficacy in patients with psoriasis in difficult-to-treat areas, such as nalil, scalp
and palmoplantar psoriasis. The improvement in patients’ psoriasis symptoms associated with
ixekizumab is accompanied by acceptable safety and tolerability, with an AE profile consistent

with currently available biologics (Section 4.11).

Ixekizumab should therefore be considered as a treatment option for first-line biologic therapy in
patients who have failed to respond to standard systemic therapies or in patients who are
intolerant to or have a contraindication to these treatments. Ixekizumab may also be considered
as a treatment option in patients who have failed, are contraindicated to, or are intolerant to one
or more TNF-a inhibitors. The proposed positioning of ixekizumab in the current treatment

pathway can be seen in Figure 5.
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Figure 5: Proposed position of ixekizumab within the treatment pathway for patients with
moderate to severe psoriasis (total PASI210 and DLQI>10) in accordance with NICE
recommendations
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34 Epidemiology

The prevalence of psoriasis in England has been estimated at 1.75%, with approximately 2.55%
of these patients being eligible for treatment with biologic therapy.™ Assuming an estimated
total adult population in England and Wales (working and pension age population) of 47.6
million®, the number of patients eligible for treatment with a biologic would be approximately
21,242. In 2014-15, there were 1,253 hospital admissions in England as a result of psoriasis
(International Statistical Classification of Diseases and Related Health Problems, ICD-10 L40.0),

equating to 1,341 finished consultant episodes and 3,727 bed days.®
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Patients with severe psoriasis have a 50% increased risk of mortality, for example, male and
female patients with severe psoriasis die younger (by 3.5 and 4.4 years respectively), than
patients without psoriasis.®® Increased risk of mortality can stem from comorbidities (e.g. CVD,
malignancies, chronic lower respiratory disease, diabetes, dementia, infection, and kidney
disease), life-style factors (e.g. smoking and alcohol intake), chronic and cumulative drug-
toxicity, or from the disease itself.®® Sixteen deaths from psoriasis were registered in England
and Wales during 2014 (ICD-10 L40.0).%

3.5 Relevant NICE guidance

The following NICE guidance is relevant to the current submission:

e NICE quality standard. Psoriasis [QS40]. August 2013.%°

¢ NICE clinical guideline. Psoriasis: The assessment and management of psoriasis [CG153].
October 2012.°

e NICE interventional procedure guidance. Grenz rays therapy for inflammatory skin
conditions [IPG236]. November 2007.%°

In addition the following NICE technology appraisals (TAs) are of relevance:

¢ NICE technology appraisal. Apremilast for treating moderate to severe plaque psoriasis
[TA368]. November 2015.%’

¢ NICE technology appraisal. Secukinumab for treating moderate to severe plaque psoriasis
[TA350]. July 2015.%®

e NICE technology appraisal. Ustekinumab for the treatment of adults with moderate to
severe psoriasis [TA180]. September 2009.%

e NICE technology appraisal. Adalimumab for the treatment of adults with psoriasis [TA146].
June 2008.”

o NICE technology appraisal. Etanercept and efalizumab for the treatment of adults with
psoriasis [TA103]. July 2006."

With the exception of apremilast which is not recommended by NICE, the technology appraisals

listed above are relevant for the following patient population:
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Patients with a total PASI=10 and DLQI >10, where the psoriasis has failed to respond to
standard systemic therapies including ciclosporin, methotrexate and PUVA (psoralen and long-
wave ultraviolet radiation); or the patient is intolerant to, or has a contraindication to, these

treatments.

¢ NICE technology appraisal. Infliximab for the treatment of adults with psoriasis [TA134].
January 2008.7

The relevant patient population for the technology appraisal listed above is:

Patients with a total with a total PASI of 220 and a DLQI of >18, where the psoriasis has failed
to respond to standard systemic therapies including ciclosporin, methotrexate and PUVA
(psoralen and longwave ultraviolet radiation); or the patient is intolerant to, or has a
contraindication to, these treatments.

Other than the definition of very severe psoriasis applied to infliximab, no sub-groups were
explicitly addressed in any of the above appraisals.

3.6 Other relevant clinical guidelines

Treatment guidelines have also been published by a multidisciplinary consortium of clinical
societies, namely the European Dermatology Forum (EDF), the European Academy of
Dermatology and Venereology (EADV) and the International Psoriasis Council (IPC).* These
guidelines largely correspond with clinical guidelines and technology appraisals published by
NICE and recommend the use of biologics including adalimumab, etanercept, infliximab and
ustekinumab if phototherapy and conventional non-biologic systemic agents were inadequate in
response or if they are contraindicated or not tolerated. The British Association of
Dermatologists (BAD) has also published treatment guidelines on the use of biologics in 2009.”®
However, as a result of the rapidly evolving treatment paradigm in psoriasis, not all currently

available treatment options are included in these guidelines (e.g. newer biologic therapies).

In accordance with guidance issued by NICE, the treatment guidelines listed above recommend
the use of biologic therapies in patients with moderate to severe psoriasis (total PASI of = 10
and DLQI >10) where treatment with standard systemic therapies has failed or the patient is

intolerant to, or has a contraindication to, these treatments.
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3.7 Issues relating to clinical practice including any variations or
uncertainty about best practice

The management of moderate to severe psoriasis is rapidly evolving with several ongoing
clinical trials and there is uncertainty about where these therapies will fit in the current treatment
pathway. Despite the emergence of new systemic biologic therapies in recent years, there is still
an unmet need for treatments which are able to provide high-levels of skin clearance, with an
acceptable tolerability profile and convenient dosing schedule. There may also be some
variations between clinical localities with regard to access to further biologic therapy for patients

who may lose treatment response or have other reasons to discontinue their initial therapy.

3.8 Equality issues

We are unaware of any equality issues that could impact the appraisal of ixekizumab.

Eli Lilly and Company Limited Page 48 of 331



4

Clinical effectiveness

Summary of ixekizumab clinical effectiveness:

A systematic literature review (SLR) was conducted to identify evidence of the clinical
efficacy and safety of ixekizumab in addition to relevant comparators for the treatment of
moderate to severe psoriasis (Section 4.1).

Four studies identified in the SLR assessed the clinical efficacy and safety of ixekizumab
(including one phase Il study and three phase Il studies). The phase three studies were
considered to be relevant to the decision problem and were detailed in the submission
(Section 4.2):

o UNCOVER-1 was a phase lll, multicentre, randomised, double-blind, placebo-
controlled, parallel-group, outpatient trial comparing the efficacy and safety of
ixekizumab to placebo in 1,296 patients with moderate to severe plague psoriasis.

o UNCOVER-2 was a phase Ill, multicentre, randomised, double-blind, active- and
placebo-controlled, parallel-group, outpatient trial comparing the efficacy and safety
of ixekizumab to etanercept and placebo in 1,224 patients with moderate to severe
plague psoriasis.

o UNCOVER-3 was a phase Ill, multicentre, randomised, double-blind, active- and
placebo-controlled, parallel-group, outpatient trial comparing the efficacy and safety
of ixekizumab to etanercept and placebo in 1,346 patients with moderate to severe
plague psoriasis.

The co-primary endpoints of the UNCOVER studies were sPGA (0, 1) and PASI 75
response rates at week 12.

In all three UNCOVER studies significantly higher sPGA (0, 1) and PASI 75 response rates
were achieved with ixekizumab compared with placebo at week 12 (p<0.001 for all
comparisons). In addition, significantly higher sPGA (0, 1) and PASI 75 response rates were
achieved with ixekizumab compared with etanercept at week 12 (p<0.001 for all
comparisons) in the UNCOVER-2 and -3 studies (Section 4.7).

Ixekizumab demonstrated significant improvements in the proportion of patients achieving
complete clearance (PASI 100) and high-level responses (PASI 90) compared with
etanercept (UNCOVER-2 and -3 only) and placebo at week 12 (p<0.001 for all comparisons)
(Section 4.7).
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Ixekizumab demonstrated rapid onset of efficacy in the UNCOVER-2 and -3 studies, with
significant differences in PASI 75 response rates as early as week 2 compared with
etanercept and placebo (p<0.001 for all comparisons) (Section 4.7).

The UNCOVER-1 and -2 studies included a maintenance dosing period (week 12-60) in
order to determine the optimum dosing interval of ixekizumab, the maintenance of response,
relapse or rebound following treatment withdrawal and response to re-treatment with
ixekizumab following relapse in a re-randomised patient population. sSPGA (0,1) and PASI
responses (including PASI 100) were achieved or maintained in the maintenance dosing
period with ixekizumab (Section 4.7).

Ixekizumab was significantly superior to etanercept (UNCOVER-2 and -3 only) and placebo
in treating the symptoms of psoriasis in difficult-to-treat areas (including nail, scalp and
palmoplantar psoriasis), alleviating the burdensome symptom of itch associated with
psoriasis and improving HRQoL as measured by DLQI scores at week 12 across all the
UNCOVER studies (p<0.001 for all comparisons) (Section 4.7).

Ixekizumab demonstrated significant improvements in PASI 75 response rates compared
with placebo in patients who had been previously treated with biologics, patients who had
responded inadequately to TNF-a inhibitors and patients who are eligible for biologic therapy
according to NICE criteria

A network meta-analysis (NMA) demonstrated that ixekizumab has superior efficacy to other
biologic comparators including adalimumab, infliximab, ustekinumab and secukinumab as
measured by the probability of achieving a given PASI response (Section 4.9). The
consistency and robustness of the NMA was confirmed with the results of the scenario
analyses reported here which were consistent with the base case

Ixekizumab was well tolerated across the UNCOVER studies with a predictable safety profile
which was comparable to etanercept. Adverse events (AEs) which occurred following
treatment with ixekizumab were generally of mild to moderate severity and did not lead to
discontinuation from ixekizumab (Section 4.11).
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4.1 Identification and selection of relevant studies
41.1 Systematic literature review (SLR)

A systematic search of the published literature was performed on 11 December 2014 (data from
January 1990-November 2014) and updated on 18 November 2015 (data from November 2014-
November 2015). The literature review was designed as a combined search to identify both
randomised controlled trials (RCTSs) of ixekizumab and of potential relevant comparators in

patients with moderate to severe plague psoriasis.

4.1.2 Search Strategies

The main literature search was conducted through the OVID platform, in which the following
databases were systematically searched using the specific search strategies provided in

Appendix 2.

¢ Embase

e Ovid MEDLINE(R), Ovid MEDLINE(R) Daily Update and Ovid MEDLINE In-Process & Other
Non-Indexed Citations

o PsycINFO
e Econlit
e American College of Physicians Journal Club
e Cochrane Library:
o Cochrane Central Register of Controlled Trials (CENTRAL)
o Cochrane Database of Systematic Reviews (DSR)
o Cochrane Methodology Register
o Database of Abstracts of Reviews of Effects (DARE)
e Health Technology Assessment
e NHS Economic Evaluation Database (DARE)

In addition, the following databases (not included within OVID) were also searched manually or

by using database specific syntax:
e PharmNet.bund
o Clinicaltrials.gov (see specific search strategies used in Appendix 2)

e European Union (EU) Clinical Trial Registry
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¢ World Health Organisation International Clinical Trials Registry Platform (WHO ICTRP)
e European Medicines Agency (EMA)

o NICE

e SMC

A grey literature review was conducted using ‘Google’ (original and update) and
‘duckduckgo.com’ (update only) to identify and review supplementary evidence to augment
findings from both the systematic literature searches for areas not well reported in the published
literature yet relevant in the context of the research question. To ensure that the search was
comprehensive and that sources were fully interrogated, pre—specified search terms were not
used, as many websites did not include a search function and the different sources featured a
wide range of terminology.

In addition a review of conference proceedings from 2013 to 2014 (original SLR) and from
November 2014 to November 2015 (updated SLR) was conducted. Alongside conference
abstracts, key databases relevant to psoriasis were searched in a structured, non-systematic
fashion to provide additional strategic insight and supplementary data (see Appendix 2 for

details of conference proceedings searched).

41.3 Inclusion and exclusion criteria

The inclusion and exclusion criteria were the same for both the original and the update SLR
(Table 7). The comparators included within the PICOS criteria were those currently used to treat
moderate to severe psoriasis, as informed by treatment guidelines and previous Health
Technology Assessment (HTA) submissions. In addition, experimental therapies in clinical
development (phase Il or Ill) and off-label therapies were included in the search strategy to
ensure that all data sources were exhausted, even though they may not have been relevant for

subsequent inclusion to address the decision problem in the NMA.

Key outcome measures included were those within the ixekizumab clinical trial program, along
with additional outcomes used within previous HTA submissions, e.g. to the Gemeinsamer
Bundesausschuss (G-BA), Canadian Agency for Drugs and Technologies in Health (CADTH),
Pharmaceutical Benefits Advisory Committee (PBAC) and NICE.
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Outcomes were recorded for 10, 12 and 16 weeks to record initial treatment effect (induction

period) and for 24, 52 and 60 weeks or longer to record the long-term treatment effect

(maintenance period) where available. If these exact time points were not recorded in the

primary publication, data for the nearest recorded time points were extracted and any variances

recorded.

The PICOs criteria used as a basis to include/exclude publications can be seen in Table 7.

Table 7: Inclusion and exclusion PICOS criteria for both the original and update SLR

Criteria

Population

Comparators
and intervention
(and placebo)

Inclusion

Patients with moderate, severe, or very severe
psoriasis

Placebo

Non-biologic approved treatments:
Acitretin

Apremilast

Cyclosporine/ Ciclosporin

Fumaric acid esters’
Methotrexate

PUVA

Approved Biologic treatments:
Adalimumab

Etanercept

Infliximab

Ustekinumab

Secukinumab

Biosimilars of the above (where appropriate)

Experimental treatments:

Ixekizumab

Brodalumab

Guselkumab

Namilumab

Ponesimod

Tildrakizumab

Tofacitinib

Biosimilars of the above (where appropriate)

Exclusion

Patients with mild psoriasis

Interventions not listed within the
inclusion criteria, including those
specifically for mild to moderate
psoriasis: corticosteroids, vitamin A &
analogues, vitamin D & analogues, tar
preparations
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Criteria

Outcomes

Inclusion

Key clinical outcomes:

PASI, relative and absolute:

PASI 50*

PASI 75

PASI 90

PASI 100

Global assessments, relative and absolute:
(Physician’s) PGA 0, 1

(Static Physician’s) sPGA 0, 1
(Investigators) IGA 0, 1

Key quality of life outcomes:

SF-36

DLQI

Safety outcomes:

Infections

Adverse events

Death

Malignancy

Immunogenicity

Injection site reactions

Infusion reactions

Withdrawals

Serious and severe adverse events
Treatment-emergent adverse events
Cardiovascular adverse events
Additional outcomes:

Patient’s global assessment
Skin pain VAS
Healthcare resource utilisation**

Health status* (e.g. EuroQol five dimensions (EQ-5D))
Depression** (e.g. hospital anxiety and depression

scale (HADS), quick inventory of depressive
symptomatology (QIDS))

(Work) productivity** (e.g. work and activity impairment

questionnaire (WPALI))
Itch** (E.g. itch VAS, itch NRS)

Exclusion

Any outcomes not listed in the
following subsets of inclusion criteria:
Key clinical outcomes

Key quality of life outcomes

Safety outcomes
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Criteria Inclusion Exclusion

Trial design Clinical trials, including RCTs and open-label trials, Trials pooling moderate to severe
phase II-IV psoriasis results with other
Publications presenting un-pooled data relating to comorbidities (e.g. PsA), and not
moderate to severe psoriasis presenting results separately
NMAs/MTCs of comparators listed above Cohort trials
Human trials Cross-sectional trials

Epidemiological/ecological trials
Observational trials
Case-control trials

Editorials

Single case reports

Letters

Animal trials

T Not licensed in the UK

* PASI 50 added after the initial approval of the protocol as an additional inclusion criterion. PASI 50 was only
considered for the data extraction stage of this SLR. PASI 50 was not considered an inclusion criterion for the
abstract screening phase.

** Additional outcome measures were reported within the DEF where data were available. As there are a broad range
of instruments that can be used to capture data on healthcare resource utilisation, health status, depression, work
productivity and itch, the reported measures used to capture these data were recorded within the DEF and data
ranges captured where data were available.

DEF = data extraction form; DLQI = Dermatology Life Quality Index; EQ-5D = EuroQol five dimensions; HADS =
hospital anxiety and depression scale; MTC = mixed treatment comparison; NMA = network meta-analysis; NRS =
numeric rating scale; PASI = Psoriasis Area and Severity Index; PGA = Physician’s Global Assessment; PsA =
psoriatic arthritis; PUVA = psoralen and longwave ultraviolet radiation; QIDS = quick inventory of depressive
symptomatology; RCT = randomised controlled trial; SF-36 = short form 36; SLR = systematic literature review; VAS
= visual analogue scale; WPAI = work and activity impairment questionnaire
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414 Results of the SLR

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) work flow
charts showing the number of publications included and excluded at each stage of both SLRs
are detailed in Figure 6.
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Figure 6: PRISMA diagram for both the original and update SLR

Further details on excluded publications can be seen in Appendix 3
EMA = European Medicines Agency; NMA = network meta-analysis; RCT = randomised controlled trial; SLR =

systematic literature review
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Four RCTs investigating the effects of ixekizumab in patients with psoriasis were identified
through the original SLR (one RCT), updated SLR (two RCTs) and the ixekizumab clinical study
report (CSR) (one RCT). The phase Il study NCT01107457 has been published in full’*"® as
have the UNCOVER studies'>*® Where necessary, supplementary data has been taken form

the respective CSRs.

Table 8: Summary of ixekizumab RCTs identified in the SLR

Trial name Trial overview Primary trial

(acronym) reference

Phase I

NCT01107457 20-week, phase Il, double-blind, placebo-controlled RCT. Leonardi et al.
Patients with <PASI 75 at week 20 entered an open-label extension | 2012™ Gordon et al.
(240 weeks) 2014”7 Zhu et al.

2014

Phase Il

UNCOVER-1 60-week, phase Ill, double-blind, placebo-controlled RCT, followed by | Gordon et al. 2016

(RHAZ) an open-label long-term extension period of up to 264 weeks.

UNCOVER-2 60-week, phase Ill, double-blind, multicentre, placebo-controlled RCT | Griffiths et al. 2015

(RHBA)

UNCOVER-3 12-week, phase IlI, double-blind, multicentre, placebo-controlled RCT | Griffiths et al. 2015

(RHBC) followed by a 5 year open label extension

PASI = Psoriasis Area and Severity Index; PASI 75 = 75% reduction from baseline PASI score; RCT = randomised
controlled trial; SLR = systematic literature review

4.2 List of relevant randomised controlled trials

This submission is based on clinical data from three phase Ill RCTs:

e |1F-MC-RHAZ (RHAZ) — UNCOVER-1
e |1F-MC-RHBA (RHBA) — UNCOVER-2
e |1F-MC-RHBC (RHBC) — UNCOVER-3

An additional phase Il RCT was identified through the SLR (study NCT01107457) however will
not be discussed in any detail in this section due to the availability of data from the three phase
Il UNCOVER trials. In addition, the ixekizumab dosing regimen investigated in the phase I
study was different to the licensed dose of ixekizumab (ixekizumab 10 mg, 25 mg, 75 mg or 150
mg of at week 0, 2, 4, 8, 12, and 16).
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The UNCOVER studies were all phase Ill, multicentre, randomised, double-blind, placebo-
controlled, parallel-group, outpatient trials comparing the efficacy and safety of ixekizumab to

placebo in patients with moderate to severe plaque psoriasis. In addition, the UNCOVER-2 and

UNCOVER-3 studies included an active comparator (etanercept) arm. An overview of the

UNCOVER is provided in Table 9.

Table 9: List of relevant RCTs

Trial name Population Intervention Comparator(s) Primary trial
(acronym) (n=number (n=number reference
randomised in dosing | randomised in dosing
period) period)
UNCOVER-1 Adult patients (=18 Induction dosing period | Induction dosing period Gord?sn etal.
(RHAZ) yeac;s Oft a?e) with Ixekizumab Q2W Placebo 2016
moderate to severe
plaque psoriasis who (n=433) (n=431)
were candidates for Ixekizumab Q4W Maintenance dosing
phototherapy and/or (n=432) period
systemic therapy Maintenance dosing Placebo
period (n=226)
Ixekizumab Q4W
(n=229)
Ixekizumab Q12w
(n=227)
UNCOVER-2 Adult patients (=18 Induction dosing period | Induction dosing period Griffitlrgs etal.
(RHBA) years of age) with Ixekizumab Q2W Placebo 2015
moderate to severe (n=351) (n=168)
plaque psoriasis who
were candidates for Ixekizumab Q4W Etanercept
phototherapy and/or (n=347) (n=358)
systemic therapy. Maintenance dosing Maintenance dosing
period period
Patients with prior use Ixekizumab Q4W Placebo
of etanercept were _ (n=176)
(n=187)
excluded. i
Ixekizumab Q12w
(n=227)
UNCOVER-3 Adult patients (=18 Induction dosing period | Induction dosing period Griffitlrgs etal.
(RHBC) years of age) with Ixekizumab Q2W Placebo 2015
moderate to_ severe (n=385) (n=193)
plaque psoriasis who
were candidates for Ixekizumab Q4W Etanercept
phototherapy and/or (n=386) (n=382)
systemic therapy.
Patients with prior use
of etanercept were
excluded.

CSR = clinical study report; RCT = randomised controlled trial
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4.3 Summary of methodology of the relevant randomised
controlled trials

The methodology and results for all the UNCOVER studies have been published in full. week 12
data for UNCOVER-2 and -3 have been published in the Lancet in June 2015(Griffiths et al.
2016)*®, with week 60 data published in the New England Journal of Medicine in June 2016
(Gordon et al. 2016)." Methodology and results from the UNCOVER-1 study have also been
published in Gordon et al. 2016. Where necessary, information has also been presented from
the individual CSRs.

43.1 Trial designs

All the UNCOVER studies consisted of a ‘Screening Period’, followed by a 12-week, double-
blind ‘Induction Dosing Period’ in which the efficacy and safety of two dose regimens of
ixekizumab [80 mg every two weeks (Q2W) and 80 mg every four weeks (Q4W)] were
compared with placebo (UNCOVER-1, -2 and -3) and to etanercept 50 mg twice weekly
(UNCOVER-2 and UNCOVER-3 only). The primary efficacy objectives of the trials (see Section

4.3.6) were evaluated at the end of the Induction Dosing Period (week 12).*>*°

Following the Induction Dosing period patients in UNCOVER-1 and -2 were assigned treatments

in the ‘Maintenance Dosing Period’ — a randomised withdrawal design. Patients were

re-randomised based on their responder status according to the following criteria:*>*°

e Responder = sPGA score of 0 or 1 with at least a 2-point improvement from baseline.

¢ Non-responder = sPGA score of >1.
Patients were assigned treatments in the Maintenance Dosing Period as follows:

o Patients who received ixekizumab and were classified as responders were re-randomised
(2:1:1) to ixekizumab 80 mg Q4W, ixekizumab 80 mg Q12W, or placebo.

o Patients who received ixekizumab and were classified as non-responders were assigned to
ixekizumab 80 mg Q4W.

e Patients who received placebo or etanercept (UNCOVER-2 only) and were classified as
responders received two injections of placebo at week 12 and remained on placebo Q4W

until relapse (defined as a loss of response equal to a sSPGA score of 23).
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e Patients who received placebo and were classified as non-responders received two
injections of ixekizumab (160 mg starting dose) at week 12 followed by ixekizumab 80 mg
Q4W.

e Patients who received etanercept (UNCOVER-2 only) and were classified as non-
responders received two injections of placebo at week 12 followed by ixekizumab 80 mg
Q4W starting at week 16.

The Maintenance Dosing Period (week 12 to week 60) was designed to determine the optimum
dosing interval of ixekizumab (80 mg Q4W or every 12 weeks [Q12W]), the maintenance of
response, relapse or rebound following treatment withdrawal, and response to re-treatment with
ixekizumab 80 mg Q4W following relapse in a re-randomised patient population. The
UNCOVER-3 study had a double-blind Induction Dosing Period as in UNCOVER-1 and -2,
however, at week 12 patients received open-label ixekizumab 80 mg Q4W in a Long-Term
Extension Period which allows for up to 264 weeks follow-up. In UNCOVER-1 and -2, patients
who maintained their efficacy response with adequate overall safety during the Maintenance
Dosing Period (UNCOVER-1 and -2) were permitted to enter an open-label Long-Term

Extension Period where safety and efficacy continued to be monitored.**®

Patients who maintained their efficacy response with adequate overall safety during the
Induction Dosing Period (UNCOVER-3) and Maintenance Dosing Period (UNCOVER-1 and -2)
were permitted to enter the open-label ‘Long-Term Extension Period’ where safety and efficacy
continued to be monitored. In this period, all treatments from the previous period were continued
unless a patient experienced relapse (defined as a loss of response equal to a SPGA score of
23). Patients who relapsed whilst on ixekizumab or placebo were continued on or switched to 80
mg ixekizumab Q4W. Following relapse, patients were removed from the Maintenance Dosing
Period Primary Population and subsequently censored from all analyses performed on data

derived from this population.*>*®

Finally, all patients who received at least one dose of investigational product entered the ‘Post-

Treatment Follow-Up Period’ for a minimum of 12 weeks after their last regularly scheduled visit

or the date of their Early Termination Visit (ETV) for safety monitoring.™*°

A summary table of the trial designs of the UNCOVER studies can be seen in Table 10.
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Table 10: Key trial design features of the UNCOVER studies

UNCOVER-1®°
(N=1,296)

UNCOVER-2%16
(N=1,224)

UNCOVER-3"*1®
(N=1,346)

Induction treatment
groups (Weeks 0-12)

160 mg starting dose, then 80 mg Q2W
160 mg starting dose, then 80 mg Q4W
Placebo

Randomisation (1:1:1)

160 mg starting dose, then 80 mg Q2W
160 mg starting dose, then 80 mg Q4W
Placebo

Etanercept 50 mg BIW

Randomisation (2:2:1:2)

160 mg starting dose, then 80 mg Q2wW
160 mg starting dose, then 80 mg Q4W
Placebo

Etanercept 50 mg BIW

Randomisation ratio (2:2:1:2)

Maintenance treatment 80 mg Q4W 80 mg Q4W N/A
groups: Maintenance 80 mg Q12W 80 mg Q12W
Dosing Period Primary Placeb Placeb
Population® acebo acebo
(Weeks 12-60) (Randomisation ratio: 1:1:1, re-treatment (Randomisation ratio: 1:1:1, re-treatment
with 80 mg Q4W upon relapse) with 80 mg Q4W upon relapse)
Maintenance treatment | 80 mg Q4W (non-responders to any 80 mg Q4W (non-responders to any N/A
groups: Maintenance treatment at week 12)° treatment at week 12)°
Dosing Period Placebo (responders to placebo at week Placebo (responders to placebo or
Secondary Population” 12, re-treatment with 80 mg Q4W upon etanercept at week 12, re-treatment with
(Weeks 12-60) relapse) 80 mg Q4W upon relapse)
Treatment groups 80 mg Q4W 80 mg Q4W 80 mg Q4W
(LTE Phase) 80 mg Q12w 80 mg Q12W
Placebo Placebo
Duration blinded 60 weeks 60 weeks 12 weeks

Efficacy/health outcome
data included in this
submission®

Data up to 60 weeks

Data up to 60 weeks

Data up to 108 weeks

Ixeklzumab treated patients who responded to treatment, that is, who achieved sPGA (0,1), during the Induction Dosing Period
® patients randomised to either placebo or etanercept at week 0 or ixekizumab-treated patients who did not respond to therapy (achieve sPGA 0,1) during the

Inductlon Dosing Period

Etanercept non-responders received placebo for a 4-week washout period, before commencing treatment with ixekizumab 80 mg Q4W at week 16.

“For the Maintenance Dosing Period, efficacy data reported are from patients who completed week 60, discontinued prior to week 60, or relapsed prior to week 60
Psoriasis Area and Severity Index; Q2W = every 2 weeks;

BIW =

twice weekly; BSA = body surface area; LTE =

long-term extension; N/A = not applicable; PASI =

Q4W = every 4 weeks; Q12W = every 12 weeks; sSPGA = static Physician’s Global Assessment
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Diagrammatic representations of the trial design of each of the UNCOVER studies can be seen
in Figure 7, Figure 8 and Figure 9.
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Figure 7: UNCOVER-1: Schematic of trial design15
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LV = date of last visit; LY =

sPGA = static Physician’s Global Assessment; V = study visit; W = study week.
& All patients received 2 SC doses of investigational product at week 0 (Visit 2) and 1 SC dose Q2W from week 2 (Visit 4) through week 10.

® All patients received 2 SC doses of investigational product at week 12 (Visit 7) and 1 SC dose Q4W from week 16 (Visit 8) through week 60 (Visit 19). Study
visits occurred at least Q4W during Period 3.

¢ Study visits occurred at least Q12W during Period 4. Treatment remained blinded to investigators, study site personnel, and patients until all patients reached
week 60 (Visit 19) or discontinued from the study (moved into Period 5).
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dAll patients who received investigational product entered into Period 5 and completed through Visit 802. Patients were to be followed beyond Visit 802 for
continued monitoring of their neutrophil count if needed or if determined by the sponsor/investigator that additional monitoring was needed.

¢ Responders to ixekizumab at week 12 (Visit 7; responders were defined as those who achieved an sSPGA score of 0 or 1) were randomly assigned at a 1:1:1 ratio
to ixekizumab Q4W, Q12W, or placebo.
fNon-responders to ixekizumab at week 12 (Visit 7; non-responders were defined as having an sPGA score of >1) received ixekizumab 80 mg Q4W.

9Responders to placebo at week 12 (Visit 7) received 2 injections of placebo at week 12 and remained on placebo Q4W until relapse.

h Non-responders to placebo at week 12 (Visit 7) received 2 injections of ixekizumab (starting dose) at week 12 followed by ixekizumab 80 mg Q4W.
'Patients who experienced loss of treatment efficacy (relapse) during Period 3 remained on 80 mg ixekizumab Q4W to maintain the blind.

IPatients who experienced loss of treatment efficacy (relapse) during Period 3 were switched to 80 mg ixekizumab Q4W.

k Relapse occurring after week 12 (Visit 7) was defined as a loss of response equal to an sPGA score of 23.
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Figure 8: UNCOVER-2: Schematic of trial design'®
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LV = date of last treatment period visit; LY = ixekizumab; n = number of patients; Pbo = placebo; Q2W = every 2 weeks; Q4W = every 4 weeks; Q12W = every 12
weeks; SC = subcutaneous; sPGA = static Physician’s Global Assessment; V = study visit; W = study week.
& All patients received SC doses of IP (ixekizumab [Q2W or Q4W], placebo, or etanercept [twice weekly]) starting at week 0 (Visit 2) up to week 12.

®All patients will receive 2 SC doses of IP (ixekizumab or placebo) at week 12 (Visit 7) and 1 SC dose Q4W from week 16 (Visit 8) through week 60 (Visit 19).
Study visits will occur at least Q4W during Period 3.

¢ Study visits will occur at least Q12W during Period 4. Treatment (ixekizumab and placebo) will remain blinded to investigators, study site personnel, and patients
until all patients reach week 60 (Visit 19) or have discontinued from the study (moved into Period 5).

¢ All patients receiving investigational product must enter into Period 5 and complete through Visit 802. Patients may be followed beyond Visit 802 for continued
monitoring of their neutrophil count if needed, or if determined by the sponsor/investigator that additional monitoring is needed.

® Responders to ixekizumab at week 12 (Visit 7; responders are defined as achieving an sPGA score of 0 or 1) were randomly assigned at a 1:1:1 ratio to
ixekizumab (Q4W, Q12W), or to placebo.
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" patients who experience loss of treatment efficacy (relapse) during Period 3 will remain on ixekizumab 80 mg Q4W in order to maintain the blind.

9 Patients who experience loss of treatment efficacy (relapse) during Period 3 will be switched to ixekizumab 80 mg Q4W.

h Non-responders to ixekizumab at week 12 (Visit 7; nonresponders are defined as having an sPGA score >1) will receive ixekizumab 80 mg Q4W.

i Responders to placebo or etanercept at week 12 (Visit 7) will receive 2 injections of placebo at week 12 followed by placebo Q4W until relapse.
J'Non-responders to placebo at week 12 (Visit 7) will receive 2 injections of ixekizumab (starting dose) at week 12 followed by ixekizumab 80 mg Q4W.

k Non-responders to etanercept at week 12 (Visit 7) will receive 2 injections of placebo at week 12 followed by ixekizumab 80 mg Q4W starting at week 16.
! Relapse occurring after week 12 (Visit 7) is defined as a loss of response equal to an sPGA score 23
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Figure 9: UNCOVER-3: Schematic of trial design'®

Screening Blinded Induction Dosing Period Long-Term Extension Period Post-Treatment Follow-Up
(Period 1) (Period 2)* (Period 3)° (Period 4)°

80 mg LY Q2W

All Patier 160 m.g LY - . =
loading dose or SOmg LY Q4w 80mgLY Q4w )
matching placebo

Placebo Q2W
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e = AR Ara ¢ 219 N2ES hppigy i NZEA AR S7im AN
WO W1 W2 N& N8 N12 W26 LV+aW LV+12W LV+24W)

Baseline

Randomization

LV = date of last visit; LY = ixekizumab; n = number of patients; Pbo = placebo; Q2W = every 2 weeks; Q4W = every 4 weeks; SC = subcutaneous; V = study visit;
W = study week.

& All patients received SC doses of investigational product (ixekizumab [Q2W or Q4W], placebo, or etanercept [twice weekly]) starting at week 0 (Visit 2) up to
week 12.

® All patients received 2 SC doses of investigational product (ixekizumab or placebo) at week 12 (Visit 7) and 1 SC dose of ixekizumab Q4W from week 16 (Visit 8)
through week 264 (Visit 36). Treatment at week 12 remained blinded until all patients completed week 12 (Visit 7) or discontinued from the study treatment
(moved into Period 4).

¢ All patients receiving investigational product must enter into Period 4 and complete through Visit 802. Patients may be followed beyond Visit 802 for continued
monitoring of their neutrophil count if needed, or if determined by the sponsor/investigator that additional monitoring is needed
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4.3.2 Randomisation and blinding

The UNCOVER trials were all double-blind studies; patients and study site personnel were
blinded to study treatment until after all patients discontinued from treatment (moved into Post
Treatment Follow-Up Period) or completed week 12 (UNCOVER-3) or week 60 (UNCOVER-1
and -2).>*°

In all the UNCOVER trials, patients who met the criteria for enrolment following screening were
randomised by a computer-generated random sequence using an interactive voice response
system (IVRS) to one of the double-blind treatment groups in the Induction Dosing Period.

Patients were stratified as follows:

e UNCOVER-1:"®
o Geographic regions

o Previous non-biologic systemic therapy (inadequate response to, intolerance to, or

contraindication to <3 or 23 conventional non-biologic systemic therapies)
o Weight (<100 kg or 2100 kg)
e UNCOVER-2 and -3:*°

o Pooled centre.

At week 12, patients who had responded to treatment with ixekizumab in UNCOVER-1 and -2
who entered the Maintenance Dosing Period (as the Maintenance Dosing Period Primary

Population) were re-randomised using IVRS. Patients were stratified as follows:

e UNCOVER-1 and -2:*®

o Ixekizumab induction dosing regimen in the Induction Dosing Period (80 mg Q2W or
80 mg Q4W).

In UNCOVER-1 and -2 placebo-responders and non-responders from any treatment group were
assigned using the IVRS to continue to receive placebo or change to ixekizumab 80 mg Q4W,

respectively, until relapse.***
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To preserve the blinding of the study, a minimum number of sponsor personnel not in direct
contact with study sites had access to the randomisation table and treatment assignments
before the study was unblinded. Site personnel confirmed that they had located the correct
assigned investigational product package by entering a confirmation number found on the
package into the IVRS.?"®

A double dummy design was used, in which the pre-filled syringes containing either ixekizumab
or placebo (for ixekizumab), or etanercept or placebo (for etanercept) for UNCOVER-2 and -3,

were visibly indistinguishable from each other.”

Study protocols and informed consent forms were approved by applicable ethics review boards,

and all patients signed informed consent before undergoing study-related procedures.

4.3.3 Eligibility criteria

Key eligibility criteria for the UNCOVER studies can be seen in Table 11. A complete list of all

inclusion and exclusion criteria is given in Appendix 4.
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Table 11: Key eligibility criteria for the UNCOVER studies™"®"®

Trial Code | Inclusion Criteria Exclusion Criteria
UNCOVER- | ¢  Are male or e Have pustular, erythrodermic, and/or guttate forms of psoriasis
1,-2and -3 female patients | ¢  Have a history of drug-induced psoriasis
18 years or older | ¢  Had a clinically significant flare of psoriasis during the 12 weeks prior to
e Present with baseline
chronic plaque e Have received systemic nonbiologic psoriasis therapy or phototherapy
psoriasis based within 4 weeks prior to baseline or had topical psoriasis treatment within
on a confirmed the previous 2 weeks prior to baseline
diagnosis of e Cannot avoid excessive sun exposure or use of tanning booths for at
chronic psoriasis least 4 weeks prior to baseline and during the trial
vulgaris for at e Concurrent or recent use of any biologic agent within specified washout
least 6 months periods
prior to baseline | ¢ Have ever received natalizumab or other agents that target alpha-4-
e Have 210% BSA integrin
involvement at e Had a live vaccination within 12 weeks prior to baseline, or intend to
screening and have a live vaccination during the course of the trial or within 12 months
baseline of completing treatment in this trial
e Have both an e Have current or a history of lymphoproliferative disease; or signs or
sPGA score of symptoms of lymphoproliferative disease; or have active or history of
>3 and PASI malignant disease
score 212 at e Presence of significant uncontrolled cerebrocardiovascular, respiratory,
screening and at hepatic, renal, gastrointestinal, endocrine, hematologic, neurologic, or
baseline neuropsychiatric disorders
e Areacandidate | e Presence of significant uncontrolled neuropsychiatric disorder, have
for phototherapy history of a suicide attempt, have a score of 3 on Item 12 (Thoughts of
and/or systemic Death or Suicide) of the QIDS-SR16 at screening (Visit 1) or baseline
therapy (week 0; Visit 2), or are clinically judged by the investigator to be at risk
for suicide.
e Had a serious infection, have been hospitalized, or have received IV
antibiotics for an infection, within 12 weeks prior to baseline
UNCOVER- e  Prior use of etanercept
2 and -3

BSA = body surface area; ERB = ethics review board; IRB = institutional review board; IV = intravenous; PASI =
Psoriasis Area and Severity Index; QIDS-SR16 = Quick Inventory of Depressive Symptomatology—Self Report (16
items); SPGA = static Physician Global Assessment

4.3.4 Settings and locations where the data were collected

UNCOVER-1, -2 and -3 were international, multicentre trials conducted in outpatient settings in
21 countries across Europe, North America, Australia, Asia, and Central and South America.
Across the three studies there were a total of _based in the UK which enrolled a total

The summary of trial data collection locations are provided in Table 14 with more detailed

information in Appendix 5.
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4.35 Study drugs and concomitant medications
Study drugs

An overview of the study drugs in the UNCOVER studies can be seen in Table 12.

Please note the licensed dose of ixekizumab is 160 mg by SC injection (two 80 mg injections) at
week 0, followed by 80 mg (one injection) Q2W, then maintenance dosing of 80 mg (one
injection) Q4W. As the co-primary endpoints for the UNCOVER studies included both the Q2W
and Q4W dosing regimens in the induction period, the results for both these treatments groups
are presented in this submission. In addition, the NMA includes the Q4W induction dosing
regimen, as the final licensed dose of ixekizumab had not yet been determined at the time these
analyses were conducted. However, the cost-effectiveness analyses only report the Q2W

induction regimen to comply with the final licensed treatment regimen.

The results of the Q12W dosing regimen in the maintenance dosing period are not presented in
this submission as this treatment group was assessed only in secondary objectives which were
not all successfully met. The Q12W maintenance dosing regimen is not licensed for use in

patients with moderate to severe psoriasis.

Table 12: Overview of the study drugs in the UNCOVER studies>*®

Study drugs UNCOVER-1 UNCOVER-2 UNCOVER-3

Ixekizumab Induction dosing period

A single starting dose of ixekizumab 160 mg (2 x SC injections) followed by ixekizumab
80 mg given as 1 x SC injection every 2 weeks (80 mg Q2W)

A single starting dose of ixekizumab 160 mg (2 x SC injections) followed by ixekizumab
80 mg given as 1 x SC injection every 4 weeks (80 mg Q4W)

Maintenance dosing period

Ixekizumab 80 mg given as 1 x SC injection every 4 -
weeks (80 mg Q4W)

Ixekizumab 80 mg given as 1 x SC injection every 12
weeks (80 mg Q12W)

Placebo Induction dosing period

A single starting dose of
placebo given as 2 x SC
injections followed by
placebo for ixekizumab
Q2W (Weeks 2, 4, 6, 8,
and 10)

A single starting dose of placebo given as 2 x SC
injections followed by placebo for ixekizumab Q2W
(Weeks 2, 4, 6, 8, and 10)

Placebo for etanercept (1 SC injection) given twice

weekly (every 3 to 4 days) starting at week O up to week
12

Maintenance dosing period

Placebo given as 2 x SC injections at week 12 followed -
by placebo given as 1 SC injection Q4W thereafter until

the study was unblinded
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Etanercept Induction dosing period

- Etanercept 50 mg (1 x SC injection) administered twice
weekly (every 3 to 4 days) starting at week 0 and up to
week 12

Q2W = every 2 weeks; Q4W = every 4 weeks; Q12W = every 12 weeks; SC = subcutaneous
Identity of investigational product and treatment administration

In addition to the treatment regimens outlined above in Table 12 patients were also

administered placebo injections in varying regimens in order to maintain study blind.

e UNCOVER-1:®

o Ixekizumab 80 mg Q4W group - Placebo given as 1 x SC injection at Weeks 2, 6,
and 10

e UNCOVER-2 and -3:®

o Ixekizumab 80 mg Q2W group - Placebo for etanercept (1 x SC injection) given

twice weekly starting at week 0 up to week 12.

o Ixekizumab 80 mg Q4W group - Placebo for ixekizumab given as 1 x SC injection
at Weeks 2, 6, and 10. Placebo for etanercept (1 x SC injection) given twice weekly

starting at week 0 up to week 12.

o Etanercept 50 mg twice weekly group - Placebo for ixekizumab given as 2 x SC
injections (week 0) followed by placebo for ixekizumab Q2W given as 1 x SC
injection (Weeks 2, 4, 6, 8, and 10).

Concomitant therapies

During UNCOVER-1 and -2, prior to week 60, patients could use topical moisturizers or
emollients, bath oils, oatmeal bath preparations, or topical salicylic acid (£3%), a- or 3-hydroxyl
acids, corticosteroids, or vitamin D3 analogue preparations for skin conditions, as needed.
During the UNCOVER-3 open-label long-term extension period, more potent topical steroids
and shampoos with corticosteroids, coal tar, or vitamin D3 analogues could be used, as needed.
Patients in all three studies could use medications consistent with the protocol requirements for
treatment of adverse events (AESs); other medications were allowed if reviewed and approved by
Lilly. Weak topical steroids (class VI or VIl only) were permitted only on the face, axillae, or
genitalia as required. Topical medications were to be discontinued approximately 24 hours
before PASI and sPGA assessments. No other topical preparations were allowed within 2

weeks before randomization or during the study unless medically required to treat an AE."

Eli Lilly and Company Limited Page 73 of 331



4.3.6 Primary, secondary and tertiary outcomes
Primary efficacy outcomes

The co-primary efficacy measures used in the UNCOVER trials were the static Physician Global
Assessment (SPGA) and the Psoriasis Area and Severity Index (PASI) responses after 12

weeks of treatment.

Using these measures, the co-primary objectives of the trials were:*>*®

e To assess at week 12 of treatment whether ixekizumab 80 mg Q2W or 80 mg Q4W were:
o superior to placebo (UNCOVER-1, -2 and -3)
o non-inferior to etanercept (UNCOVER-2 and -3)
o superior to etanercept (UNCOVER-2 and -3).
o Measured by the proportion of patients:
o with an sPGA (0,1) with at least a 2-point improvement from baseline

o achieving at least 75% improvement from baseline in PASI score (PASI 75).

Definitions of primary efficacy outcomes
SPGA (static Physician Global Assessment)

The sPGA is the physician’s determination of the severity of the patient’s psoriasis lesions

overall at a given time point.®

Overall lesions are categorised by descriptions for induration,
erythema, and scaling. For the analysis of responses, the patient’s psoriasis is assessed as
clear (0), minimal (1), mild (2), moderate (3), severe (4), or very severe (5). A sPGA score of (0,
1) indicates clear or minimal psoriasis which is indicative of treatment success. The EMA
considers that PASI alone is not sufficient to evaluate psoriasis severity at baseline and on
treatment and recommends using 2 endpoints to assess efficacy: a validated, standardised

|.80

global score (e.g. PGA) in conjunction with the PASI."" The assessment was carried out by site

investigators who had been trained in specific assessment techniques.
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PASI (Psoriasis Area and Severity Index)

The PASI combines assessments of the extent of body-surface involvement in 4 anatomical
regions (head, trunk, arms, and legs) and the severity of desquamation, erythema, and plaque
induration/infiltration (thickness) in each region, yielding an overall score of O for no psoriasis to
72 for the most severe disease.?* The PASI has been the most frequently used endpoint and
measure of psoriasis severity in clinical trials. An improvement of 275% from baseline in PASI
score (or PASI 75) is considered clinically meaningful and the main indication of treatment
effectiveness in patients with moderate to severe psoriasis.?*®° Higher levels of clearance,
including 90% to 99% and 100% improvements from baseline in PASI score (PASI 90 and
PASI 100, respectively) were also measured in the UNCOVER trials. Clear or almost clear has
been defined as an improvement of PASI >90%.% The assessment was carried out by site

investigators who had been trained in specific assessment techniques.

Secondary efficacy measures

Major secondary efficacy measures assessed in the three UNCOVER trials included additional
sPGA and PASI comparisons (defining a higher degree of treatment response than PASI 75) as

well as evaluations of itch severity, HRQoL and nail psoriasis.

An overview of secondary efficacy outcomes assessed in the UNCOVER studies and included
in this submission can be seen in Table 13. The definitions for these secondary efficacy
measures have been presented in Appendix 6.

Eli Lilly and Company Limited Page 75 of 331



78,79

Table 13: Major secondary efficacy objectives assessed in UNCOVER-1, -2 and -3

UNCOVER-1 UNCOVER-2 UNCOVER-3
Superiority of Ixe Q2W or Ixe Q4W to placebo during the Induction Dosing Period
sPGA (0) at week 12 v v v
PASI 90 at week 12 v v v
PASI 100 at week 12 v v v
Iltch NRS 24 point reduction from baseline to week 12 v i v
for patients who had baseline Itch NRS 24
Change from baseline in DLQI at week 12 4 - 4
Change from baseline in NAPSI score in patients with v i v
fingernail involvement at week 12
Superiority of Ixe Q2W or Ixe Q4W to etanercept during the Induction Dosing Period
sPGA (0) at week 12 - 4 4
PASI 90 at week 12 - v v
PASI 100 at week 12 - v v
Superiority of Ixe Q12W or Ixe Q4W to placebo during the Maintenance Dosing Period
Maintenance of sPGA (0,1) from week 12 to week 60 4 4 -

DLQI = Dermatology Life Quality Index; Ixe = ixekizumab; NAPSI = Nail Psoriasis Severity Index; NRS = numeric rating scale; PASI
= Psoriasis Area and Severity Index; Q2W = every 2 weeks; Q4W = every 4 weeks; Q12W = every 12 weeks; sPGA = static
Physician’s Global Assessment

Other secondary measures

In addition to the primary and secondary efficacy measures listed above, selected other

secondary endpoints have been presented in this submission including:***

o UNCOVER-1:

o PASI 75, PASI 90 and PASI 100 at week 60

o Nail psoriasis at week 60

o Psoriasis with scalp involvement at week 12 and 60

o Psoriasis with palmoplantar involvement at week 12 and 60.
o UNCOVER-2:

o PASI 75, PASI 90 and PASI 100 at week 60.
o UNCOVER-3:

o Psoriasis with scalp involvement at week 12

o Psoriasis with palmoplantar involvement at week 12.
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A summary of the measures for the major secondary measures have been presented in Table
14 (trial comparative table). Not all pre-specified secondary and exploratory objectives were
deemed critical for this submission (as presented in the final scope for this appraisal) and have
therefore not been discussed in detail.
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Table 14: Comparative summary of trial methodology

Trial number
(acronym)

UNCOVER- 12

UNCOVER-216?2

UNCOVER-3%%3

Settings and locations where the
data were collected
(Further details can be seen in

Appendix 5)

108 sites in 11 countries:

Japan, Australia, Germany, Denmark,
United Kingdom, Hungary, Italy, Poland,
Romania, Canada, United States

127 sites in 12 countries:

Australia, Austria, Czech Republic,
Germany, Spain, France, United Kingdom,
Netherlands, Poland, Romania, Canada,
United States

125 sites in 10 countries:

Argentina, Chile, Mexico, Bulgaria,
Germany, Hungary, Poland, Russia,
Canada, United States

Duration of trial and time trial
was conducted

e Blinded Induction Dosing Period
(week 0-12 — primary endpoint
assessment)

e Blinded Maintenance Dosing Period
(week 12-60)

e Long-term Extension Period (week 60-
264)

e  Post-Treatment Follow-Up Period (from
the last treatment period visit or ETV up
to a minimum of 12 weeks after that
visit)

Duration of trial (including long-term safety

and efficacy follow up): 5 years

e Blinded Induction Dosing Period
(week 0-12 — primary endpoint
assessment)

e Blinded Maintenance Dosing Period
(week 12-60)

e Long-term Extension Period (week 60-
264)

e  Post-Treatment Follow-Up Period (from
the last treatment period visit or ETV up
to a minimum of 12 weeks after that
visit)

Duration of trial (including long-term safety

and efficacy follow up): 5 years

e Screening Period (prior to week 0)

e Blinded Induction Dosing Period
(week 0-12 — primary endpoint
assessment)

e  Open-label long-term extension period
(week 12-264)

e  Post-Treatment Follow-Up Period (from
the last treatment period visit or ETV up
to a minimum of 12 weeks after that
visit)

Duration of trial (including long-term safety

and efficacy follow up): 5 years

Trial design

Randomised, double-blind, placebo-
controlled, parallel-group

Randomised, double-blind, placebo-
controlled, active-comparator, parallel-
group.

Non-inferiority/superiority to active
comparator study

Randomised, double-blind, placebo-
controlled, active-comparator, parallel-
group.

Non-inferiority/superiority to active
comparator study

Main eligibility criteria for
participants

Adult patients (=18 years of age) with
moderate to severe plague psoriasis who
were candidates for phototherapy and/or
systemic therapy

Adult patients (=18 years of age) with
moderate to severe plague psoriasis who
were candidates for phototherapy and/or
systemic therapy

Patients with prior use of etanercept were
excluded.

Adult patients (=18 years of age) with
moderate to severe plague psoriasis who
were candidates for phototherapy and/or
systemic therapy

Patients with prior use of etanercept were
excluded.

Number of patients randomised

1,296

1,224

1,346
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Trial number
(acronym)

UNCOVER- 12

UNCOVER-216?2

UNCOVER-31%%3

Trial arms

(n=number randomised/not
randomised; treatment period)

including how and
when they were administered

Induction dosing period

e Ixekizumab Q2W (n = 433)
e Ixekizumab Q4W (n = 432)
e Placebo (n =431)
Maintenance dosing period

e Ixekizumab Q4W (n = 229)
e Ixekizumab Q12W (n= 227)
e Placebo (n = 226)

Induction dosing period

e Ixekizumab Q2W (n = 351)
e Ixekizumab Q4W (n= 347)

e Etanercept (n = 358)

e Placebo (n =168)
Maintenance dosing period

e Ixekizumab Q4W (n = 187)
e Ixekizumab Q12W (n = 181)
e Placebo (n=176)

Induction dosing period

e Ixekizumab Q2W (n = 385)
e Ixekizumab Q4W (n = 386)
e Etanercept (n = 382)

e Placebo (h =193)

Randomisation and masking

Computer-generated random sequence
using an IVRS. Study site personnel,
including outcomes assessor(s) and
patients were blinded to study treatment
until after all patients discontinued from
treatment or completed week 60. Clinical
trial material (syringes [and contents]
containing either ixekizumab or placebo
were visibly indistinguishable from each
other).

Computer-generated random sequence
using an IVRS. Study site personnel,
including outcomes assessor(s) and
patients were blinded to study treatment
until after all patients discontinued from
treatment or completed week 60. Clinical
trial material (syringes [and contents]
containing either [ixekizumab or placebo for
ixekizumab] and [etanercept or placebo for
etanercept] were visibly indistinguishable
from each other).

Computer-generated random sequence
using an IVRS. Study site personnel,
including outcomes assessor(s) and
patients were blinded to study treatment
until after all patients discontinued from
treatment or completed week 12. Clinical
trial material (syringes [and contents]
containing either [ixekizumab or placebo for
ixekizumab] and [etanercept or placebo for
etanercept] were visibly indistinguishable
from each other).

Primary objectives (including
scoring methods and

timings of assessments)

Co-primary (gated) outcomes were to
assess whether ixekizumab 80 mg (Q2W
and Q4W) was superior to placebo at week
12 as measured by the proportions of
patients achieving:

e sPGA (0,1) with at least a 2-point
improvement from baseline

® PASI75

Co-primary (gated) outcomes were to
assess whether ixekizumab 80 mg (Q2W
and Q4W) was superior to placebo and
non-inferior and superior to etanercept at
week 12 as measured by the proportions of
patients achieving:

e sPGA (0,1) with at least a 2-point
improvement from baseline

® PASI75

Co-primary (gated) outcomes were to
assess whether ixekizumab 80 mg (Q2W
and Q4W) was superior to placebo and
non-inferior and superior to etanercept at
week 12 as measured by the proportions of
patients achieving:

e sPGA (0,1) with at least a 2-point
improvement from baseline

® PASI75
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Trial number
(acronym)

UNCOVER- 12

UNCOVER-216?2

UNCOVER-31%%3

Major secondary outcomes
(including scoring

methods and timings of
assessments)

Major secondary (gated) outcomes were
assessed over 12-week or 48-week
treatment periods with final assessments
made at week 12 or week 60 and included:

e  Superiority of ixekizumab (Q2W and
Q4W) to placebo at week 12 as
measured by:

O  proportion of patients achieving
sPGA (0), PASI 90, and PASI 100

O  proportion of patients achieving
Itch Numerical Rating Scale (NRS)
24-point reduction from baseline
for patients who had baseline Itch
NRS >4

o  change from baseline in
Dermatology life quality index
(DLQI) total score and NAPSI
score

e  Superiority of ixekizumab (Q4W and
Q12W) to placebo in the proportion of
patients maintaining:

o  sPGA (0,1) from week 12 to week
60

Major secondary (gated) outcomes were
assessed over 12-week or 48-week
treatment periods with final assessments
made at week 12 or week 60 and included:

®  Superiority of ixekizumab (Q2W and
Q4W) to placebo as measured by:

O  proportion of patients achieving
sPGA (0), PASI 90, and PASI 100
at week 12

e  Superiority of ixekizumab (Q4W and
Q12W) to etanercept in the proportion
of patients maintaining:

o sPGA (0), PASI 90, and PASI 100
at week 12

e  Superiority of ixekizumab (Q4W and
Q12W) to placebo in the proportion of
patients maintaining:

o sPGA (0,1) from week 12 to week
60

Major secondary (gated) outcomes were
assessed over a 12-week treatment period
with final assessments made at week 12
and included:

®  Superiority of ixekizumab (Q2W and
Q4W) to placebo as measured by:

O  proportion of patients achieving
sPGA (0), PASI 90, and PASI 100

O  proportions of patients achieving
Itch NRS 2=4-point reduction from
baseline for patients who had
baseline lich NRS =4

o  change from baseline in DLQI total
score and NAPSI score
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Trial number
(acronym)

UNCOVER- 12

UNCOVER-216?2

UNCOVER-31%%3

Other secondary outcomes
presented in this submission

Other secondary outcomes were assessed

over 12-week or 48-week treatment periods
with final assessments made at week 12 or
week 60 and included:

e proportion of patients maintaining PASI
75, PASI 90 and PASI 100 from week
12 to week 60

e change from baseline in NAPSI score
at week 60

e change from baseline in Psoriasis
Scalp Severity Index (PSSI) score at
week 12 and 60

e change from baseline in Palmoplantar
Psoriasis Severity Index (PPASI) score
at week 12 and 60

Other secondary outcomes were assessed

over 12-week or 48-week treatment periods
with final assessments made at week 12 or
week 60 and included:

e proportion of patients maintaining PASI
75, PASI 90 and PASI 100 from week
12 to week 60

Other secondary outcomes were assessed
over 12-week treatment periods with final
assessments made at week 12 and
included:

e change from baseline in PSSI score at
week 12

e change from baseline in PPASI score
at week 12

Selected subgroups

e Gender

e Age

e  Geographic region

e Disease severity

e Weight

e BMI

e  Specific psoriasis locations at baseline
®  Previous non-biologic systemic therapy
®  Previous biologic systemic therapy

® TNF-ainsufficient responders

BMI = body mass index; DLQI = Dermatology Life Quality Index; ETV = early termination visit; IVRS = interactive voice response system; NAPSI = Nail Psoriasis Severity
Index; NRS = numeric rating scale; PASI = Psoriasis Area and Severity Index; PASI /75/90/100 = 275%/290%/100% improvement from baseline in PASI score; PPASI =
Palmoplantar Psoriasis Severity Index; PSSI = Psoriasis Scalp Severity Index; Q2W = every 2 weeks; Q4W = every 4 weeks; Q12W = once every 12 weeks; SPGA = static
Physician Global Assessment; TNF-a = tumour necrosis factor alpha
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4.4 Statistical analysis and definition of study groups in the
relevant randomised controlled trials

Efficacy and health outcome analyses for the Induction Dosing Period were conducted
according to the treatment to which all randomised patients were assigned (intent-to-treat
[ITT] population), even if the patient did not take the assigned treatment, did not receive the
correct treatment, or otherwise did not follow the protocol. Safety analyses were conducted
on the safety population, defined as all randomised patients who received at least 1 dose of

study treatment.

The co-primary efficacy and major secondary objectives were assessed using a gatekeeping
testing strategy. An overview of the types of analyses of treatment comparisons of
categorical and continuous efficacy and health outcomes variables that were conducted has
been presented in can be seen in Table 15. A pre-specified Fisher’'s exact test was also
used to analyse categorical data associated with non-gated secondary objectives of the
Induction Dosing (all UNCOVER trials).

Table 15: Overview of analyses conducted of categorical and continuous efficacy and health
outcomes variables??®

Study periods Trial number Efficacy and health outcomes variables
(acronym) Categorical Continuous
Induction dosing UNCOVER-1 Logistic regression with ANCOVA model which included
period treatment, geographic region, treatment, geographic region,
previous non-biologic systemic previous non-biologic systemic
therapy, and baseline weight therapy, baseline weight category,
category in the model and baseline value
UNCOVER-2 CMH test stratified by pooled ANCOVA model which included
centre treatment, pooled centre, and
baseline value
UNCOVER-3 CMH test stratified by pooled ANCOVA model which included
centre treatment, pooled centre, and
baseline value
Maintenance UNCOVER-1 Logistic regression model with ANCOVA model with treatment
dosing period treatment group and baseline group and baseline weight
weight category fitted as factors | category fitted as factors, and
(explanatory variables) baseline result fitted as a covariate
UNCOVER-2 Fisher’'s exact test ANCOVA model with treatment

group and baseline weight
category fitted as factors, and
baseline result fitted as a covariate

ANCOVA = analysis of covariance; CMH = Cochran Mantel Haenszel

A summary of the statistical analysis conducted for the primary endpoints can be seen in
Table 16.
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Table 16: Summary of statistical analyses in the UNCOVER trials (primary hypotheses)

21-23

Trial Hypothesis objective Statistical analysis Sample size, power calculation Data management, patient

number withdrawals

(acronym)

UNCOVER-1 | The co-primary objectives of | The co-primary objectives were The total sample size for UNCOVER-1 All missing data were imputed using
the study were to assess, compared using a logistic regression was planned at 1,296 patients randomised | NRI in which patients were defined as
after 12 weeks of treatment | analysis (NRI) stratified by at a 1:1:1 ratio in the blinded Induction a non-responder if they:
in the Induction Dosing randomisation strata (geographical Dosing Period to 80 mg Q2W, 80 mg e did not meet the clinical
Period, whether Ixe 80 mg location, previous non-biologic Q4W, and placebo. In order to account for response criteria at week 12
Q2W or 80 mg Q4W was systemic therapy and weight). The multiple testing for the two ixekizumab « had missing clinical response
superior to placebo as effect of study centre on the primary groups, a 2-sided Fisher’s exact test at the data at week 12
measured by the objectives at week 12 (NRI) was also 0.025 level was assumed. ) )

roportions of patients investigated. i ) * dlsco_ntlnue.d study treatment at
p p . p 9 This study had >99% power to test the any time prior to week 12 or for
achieving: Secondary analyses were conducted superiority of each ixekizumab dose any reason
e sSPGA (0,1) with at least | using a Fisher’s exact test. regimen to placebo for sPGA (0,1) and for .
a 2-point improvement The i i PASI 75 at week 12. The followin ¢ didnot have_at least .
_ gatekeeping testing strategy for . 9 1 post-baseline observation
from baseline the primary and major secondary assumptions were used for the power
e achieving PASI 75 analyses was implemented to control calculations for both sPGA and PASI 75
the overall type | error rate at a 2-sided | response rates at week 12:
alpha level of 0.05 for the multiple e 70% for each ixekizumab treatment
comparisons. group
The endpoints were assessed at e 10% for the placebo group
baseline (week 0), and Weeks 1, 2, 4,
8, and 12.
UNCOVER-2 | The co-primary objectives of | The co-primary objectives were The total planned sample sizes for All missing data were imputed using

the study were to assess,
after 12 weeks of treatment
in the Induction Dosing
Period, whether Ixe 80 mg
Q2W or 80 mg Q4W was
superior to placebo and
non-inferior and superior to
etanercept as measured by
the proportion of patients
achieving:

compared using the pre-specified
Cochran-Mantel-Haenszel (CMH) test
stratified by pooled centre (NRI) for
missing data imputation.

Secondary analyses were conducted
using a Fisher’s exact test.

The gatekeeping testing strategy for
the primary and major secondary
analyses was implemented to control
the overall type | error rate at a 2-sided

UNCOVER-2 was 1,224 patients,
randomised at a 2:2:2:1 ratio in the blinded
Induction Dosing Period to ixe 80 mg
Q2W, ixe 80 mg Q4W, etanercept, and
placebo, respectively. In order to account
for multiple testing for the two ixe groups, a
2-sided Fisher’s exact test at the 0.025
level was assumed.

This study had >93% power to test the
superiority of each ixekizumab dose

NRI in which patients were defined as

a non-responder if they:

e did not meet the clinical
response criteria at week 12

e had missing clinical response
data at week 12

e discontinued study treatment at
any time prior to week 12 or for
any reason

e didn’t have at least
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sPGA (0,1) with at least
a 2-point improvement
from baseline

achieving PASI 75

alpha level of 0.05 for the multiple
comparisons.

Non-inferiority and superiority of ixe
compared with etanercept for sSPGA
(0,1) and PASI 75 was analysed using
the fixed-margin approach.

The endpoints were assessed at
baseline (week 0), and Weeks 1, 2, 4,
8, and 12.

regimen to etanercept and >99% power to
test the superiority of each ixekizumab
dose regimen to placebo for SPGA (0,1)
and for PASI 75 at week 12.

The following assumptions were used for
the power calculations for both sPGA and
PASI 75 response rates at week 12:

e 70% for each ixekizumab treatment
group

e 56% for the etanercept group

e 10% for the placebo group

1 post-baseline observation

UNCOVER-3

The co-primary objectives of
the study were to assess,
after 12 weeks of treatment
in the Induction Dosing
Period, whether Ixe 80 mg
Q2W or 80 mg Q4W was
superior to placebo and
non-inferior and superior to
etanercept as measured by
the proportion of patients
achieving:

sPGA (0,1) with at least
a 2-point improvement
from baseline

achieving PASI 75

The co-primary objectives were
compared using the pre-specified
Cochran-Mantel-Haenszel (CMH) test
stratified by pooled centre (NRI) for
missing data imputation.

Secondary analyses were conducted
using a Fisher’s exact test.

The gatekeeping testing strategy for
the primary and major secondary
analyses was implemented to control
the overall type | error rate at a 2-sided
alpha level of 0.05 for the multiple
comparisons.

Non-inferiority and superiority of ixe
compared with etanercept for sSPGA
(0,1) and PASI 75 was analysed using
the fixed-margin approach.

The endpoints were assessed at

baseline (week 0), and Weeks 1, 2, 4,
8, and 12.

The total planned sample sizes for
UNCOVER-3 was 1,223 patients,
randomised at a 2:2:2:1 ratio in the blinded
Induction Dosing Period to ixe 80 mg
Q2W, ixe 80 mg Q4W, etanercept, and
placebo, respectively. In order to account
for multiple testing for the 2 ixe groups, a
2-sided Fisher’s exact test at the 0.025
level was assumed.
This study had >93% power to test the
superiority of each ixekizumab dose
regimen to etanercept and >99% power to
test the superiority of each ixekizumab
dose regimen to placebo for sPGA (0,1)
and for PASI 75 at week 12.
The following assumptions were used for
the power calculations at week 12:
e 70% for each ixekizumab treatment
group
o 56% for the etanercept group
e 10% for the placebo group

All missing data were imputed using

non-responder imputation (NRI), in

which patients were defined as a non-

responder if they:

e did not meet the clinical
response criteria at week 12

e had missing clinical response
data at week 12

e discontinued study treatment at
any time prior to week 12 or for
any reason

o didn’t have at least 1 post-
baseline observation

ANCOVA = analysis of covariance; CMH = Cochran Mantel Haenszel; ixe = ixekizumab; NRI = non responder imputation; PASI = Psoriasis Area and Severity Index; Q2W =
every 2 weeks; Q4W = every 4 weeks; sPGA = static Physicians Global Assessment

Eli Lilly and Company Limited

Page 84 of 331




4.5 Participant flow in the relevant randomised controlled trials

The participant flow and accompanying Consolidated Standards of Reporting Trials
(CONSORT) diagrams for each of the UNCOVER studies can be seen in the following
sections. The CONSORT diagrams illustrate the patient flow for the blinded Induction
Treatment Period (ITT population) and also the Maintenance Dosing Period for the
UNCOVER-1 and -2 studies.

45.1 UNCOVER-1

The CONSORT diagram illustrating patient disposition in UNCOVER-1 can be seen in
Figure 10.

A total of 1,660 patients signed informed consent and were entered in to UNCOVER-1. Of
these patients who entered the study, 364 patients were discontinued prior to randomisation
(main reason for not randomising patients was screening failures). At the start of the
Induction Dosing Period (week 0 to week 12), 1,296 patients were randomly assigned in a

1:1:1 ratio by centre to receive:*

e Placebo (n=431)
e Ixekizumab Q2W (n=433) single injection 80 mg after a 160-mg starting dose

e Ixekizumab Q4W (n=432) single injection 80 mg after a 160-mg starting dose

Approximately 95% of patients across all treatment groups completed the Induction Dosing
Period, with 66 (5.1%) patients (18 in the ixekizumab 80 mg Q2W group and 24 each in the
ixekizumab 80 mg Q4W and placebo groups) discontinuing from study treatment. There
were no statistically significant differences between groups in the number of patients who
discontinued. The most frequently reported reasons for discontinuation were AEs and

subject decision.”®

A statistically significant difference was observed in the number of patients who discontinued
because of lack of efficacy (7 patients in the placebo group compared with 1 patient in the
ixekizumab 80 mg Q4W group and O patients in the ixekizumab 80 mg Q2W group; p<0.05

for both comparisons.”
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After week 12, patients entered the double-blind Maintenance Dosing Period (week 12 -
week 60). Ixekizumab-treated patients who were classified as responders were re-
randomised (1:1:1) to ixekizumab 80 mg Q4W (n=229), ixekizumab 80 mg Q12W (n=227),
or placebo (n=226) and referred to as the Maintenance Dosing Period Primary Population.
Placebo-responders (n=16) continued to receive placebo Q4W until relapse, while non-
responders (from any treatment arm) received treatment with ixekizumab 80 mg Q4W

maintaining the study blind.”

There were statistically significantly higher percentages of patients who completed the
Maintenance Dosing Period in the ixekizumab 80 mg Q4W or Q12W groups than in the
placebo group; when summarised by pooled dose, the completion rates were 77.3%, 47.6%,
and 10.6%, respectively (p<0.001 for both comparisons). When comparing the patients who
relapsed, there were statistically significantly lower percentages of patients who relapsed in
the ixekizumab 80 mg Q4W or Q12W groups than in the placebo group; the relapse rates
(relapse defined as a loss of response equal to a sPGA score of 23) were 17.0%, 48.9%,
and 82.3%, respectively (p<0.001 for both comparisons). There was no statistically
significant difference in the proportions of patients who discontinued across treatment

groups.”
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Figure 10: Patient disposition in UNCOVER-1"®
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#One patient completed the Induction Dosing Period and was re-randomised to the Maintenance Dosing Period
at Visit 7 but discontinued at Visit 8 because of investigator decision and did not contribute data to the

Maintenance Dosing Period

® One more patient was recorded as entered the Maintenance Dosing Period than completed the Induction
Dosing Period because 1 patient discontinued at week 12 due to subject decision, but at the same visit on the
same day was also re-randomised and took the first dose of Maintenance Dosing Period study drug. Per the
statistical analysis plan (SAP) definition, the patient was qualified for the Maintenance Dosing Period Primary
Population even though he/she discontinued at week 12

AE = adverse event; IXE = ixekizumab; PBO = placebo; Q2W = every 2 weeks; Q4W = every 4 weeks; Q12 =

every 12 weeks
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4.5.2 UNCOVER-2

The CONSORT diagram illustrating patient disposition in UNCOVER-2 can be seen in
Figure 11.

A total of 1,658 patients signed informed consent and were entered in to UNCOVER-2. Of
these patients who entered the study, 434 were discontinued prior to randomisation (main
reason for not randomising patients was screening failures). During the Induction Dosing
Period (week 0 to week 12), 1,224 patients were randomly assigned in a 1:2:2:2 ratio by

centre to receive:'®

e Placebo (n=168)
o Etanercept (n=358) 50 mg twice weekly
e Ixekizumab Q2W (n=351) single injection 80 mg after a 160-mg starting dose

e Ixekizumab Q4W (n=347) single injection 80 mg after a 160-mg starting dose

Across the Induction Dosing Period treatment groups, at least 93% of patients completed the
Induction Dosing Period with 63 (5.1%) patients discontinued from study treatment. A
statistically significant difference was observed between ixekizumab 80 mg Q2W and
etanercept, with more patients discontinuing from etanercept (25 patients and 9 patients,
respectively). The most frequently reported reasons for discontinuation were AEs and

subject decision.*®

After week 12, patients entered the double-blind Maintenance Dosing Period (week 12 -
week 60). Ixekizumab-treated patients who were classified as responders were re-
randomised (1:1:1 ratio) to ixekizumab 80 mg Q4W (n=187), ixekizumab 80 mg Q12W
(n=181), or placebo (n=176) and considered the Maintenance Dosing Period Primary
Population. Placebo or etanercept responders received placebo Q4W until relapse (placebo:
n=3; etanercept: n=132), at which point they were switched to ixekizumab 80 mg Q4W for
the remainder of the trial. Non-responders from any treatment arm received treatment with

ixekizumab 80 mg Q4W for the remainder of the study whilst maintaining study blind.”
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Figure 11: Patient disposition in UNCOVER-2"®
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“Two subjects are classified as ongoing in the analysis dataset; however, these patients discontinued the

Maintenance Period

AE = adverse event; ETN = etanercept; IXE = ixekizumab; PBO = placebo; Q2W = every 2 weeks; Q4W = every

4 weeks; Q12 = every 12 weeks
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4.5.3

UNCOVER-3

The CONSORT diagram illustrating patient disposition in UNCOVER-3 can be seen in

Figure 12.

A total of 1,783 patients signed informed consent and were entered into UNCOVER-3. Of

these patients who entered the study, 437 were discontinued prior to randomisation. During

the blinded Induction Dosing Period (week 0 to week 12), 1,346 patients were randomly

assigned in 1:2:2:2 ratio by centre to receive:*

e Placebo (n=193)

o Etanercept (n=382) 50 mg twice weekly

e Ixekizumab Q2W (n=385) single injection 80 mg after a 160-mg starting dose

e Ixekizumab Q4W (n=386) single injection 80 mg after a 160-mg starting dose

Approximately, 95% of patients across all treatment groups completed the Induction Dosing

Period, with 71 (5.3%) patients discontinued from study treatment. The most frequently

reported reasons for discontinuation were AE and protocol violation.®

Figure 12: Patient disposition in UNCOVER-3"®
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AE = adverse event; ETN = etanercept; IXE = ixekizumab; PBO = placebo; Q2W = every 2 weeks; Q4W = every

4 weeks
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45.4 Patient demographics and baseline characteristics in the UNCOVER

studies
Patient demographics, baseline characteristics, or disease severity were consistent for all
the ITT populations across the UNCOVER studies. Prior use of biologic therapy varied
across studies; this difference may be related to the exclusion criteria regarding prior
etanercept use in UNCOVER-2 and -3 to avoid bias since etanercept was a comparator
treatment.

Mean age across the three studies ranged from 45.0 to 45.8 years, and the proportion of
male patients ranged from 67.1% to 68.2%. The majority of patients were enrolled in North
America (51.3%) and Europe (42.8%). The patient population included in the studies was
reflective of a moderate to severe illness patient cohort as represented by the baseline
sPGA scores and PASI scores (mean baseline range 19.6 to 20.9). Patients also reported
moderate severity of itching with mean baseline values ranging from 6.3 to 7.1 across
studies (for further details of the itch numeric rating scale [NRS] see Appendix 6).
Approximately 43.5% of patients had received phototherapy prior to enrolment; 54.6% had
received prior conventional non-biologic systemic therapy; 26.4% had received prior biologic

therapy for the treatment of psoriasis**>*°

Full patient demographic data and baseline disease characteristics for UNCOVER-1, -2 and

-3 can be seen in Table 17, Table 18 and Table 19, respectively.

Table 17: Patient demographics and baseline characteristics in UNCOVER-1"%

Placebo IXE 80 mg Q4W | IXE 80 mg Q2W | Total IXE Total
(N=431) (N=432) (N=433) (N=865) (R=zite)
Patient demographics
Age (years)
Mean (SD) 46.4 (13.4) 45.6 (12.95) 45.1 (12.40) 45.3 (12.68) 45.7 (12.93)
Gender, n (%)
Male 303 (70.3) 289 (66.9) 291 (67.2) 580 (67.1) 883 (68.1)
Female 128 (29.7) 143 (33.1) 142 (32.8) 285 (32.9) 413 (31.9)
Race, n (%)
White 401 (93.0) 397 (91.9) 401 (92.6) 798 (92.3) 1199 (92.5)
Asian 21 (4.9) 23 (5.3) 18 (4.2) 41 (4.7) 62 (4.8)
Black 8(1.9) 10 (2.3) 8(1.8) 18 (2.1) 26 (2.0)
Other 1(0.2) 2(0.4) 6 (1.4) 8 (0.9) 9(0.7)
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Placebo IXE 80 mg Q4W | IXE 80 mg Q2W | Total IXE Total
(N=431) (N=432) (N=433) (N=865) W= 2213
Geographical region,
n (%)
North America 223 (51.7) 225 (52.1) 225 (52.0) 450 (52.0) 673 (51.9)
Europe 176 (40.8) 180 (41.7) 192 (44.3) 372 (43.0) 548 (42.3)
Asia 13 (3.0) 12 (2.8) 8 (1.8) 20 (2.3) 33(2.5)
Australia 19 (4.4) 15 (3.5) 8(1.8) 23 (2.7) 42 (3.2)
Weight (kg)
Mean (SD) 91.82 (24.950) 92.49 (23.891) 92.43 (22.681) 92.46 (23.280) 92.25 (23.840)
Range 45.8-186.0 47.0-200.0 48.0-190.5 47.0-200.0 45.8-200.0
Weight Category,
n (%)
<80 kg 147 (34.1) 132 (30.6) 133 (30.7) 265 (30.6) 412 (31.8)
280 to <100 kg 142 (32.9) 158 (36.6) 155 (35.8) 313 (36.2) 455 (35.1)
2100 kg 142 (32.9) 142 (32.9) 145 (33.5) 287 (33.2) 429 (33.1)
BMI (kg/m?),
Mean (SD) 30.43 (7.608) 30.69 (7.500) 30.82 (7.117) 30.75 (7.307) 30.65 (7.407)
Range 16.07-66.00 17.40-76.39 17.63-64.65 17.40-76.39 16.07-76.39
Baseline characteristics
BSA (%),
Mean (SD) 27.4 (17.77) 27.4 (16.20) 28.2 (17.83) 27.8 (17.03) 27.7 (17.27)
Range 10-95 10-92 10-95 10-95 10-95
Duration of psoriasis
(years),
Mean (SD) 19.50 (11.73) 19.49 (11.91) 19.89 (11.91) 19.69 (11.92) 19.63 (11.85)
Range 0.5-61.7 0.6-60.9 0.6-60.0 0.6-60.9 0.5-61.7
sPGA, n (%)
3 204 (47.3) 197 (45.6) 231 (53.3) 428 (49.5) 632 (48.8)
4 193 (44.8) 205 (47.5) 179 (41.3) 384 (44.4) 577 (44.5)
5 34 (7.9) 30 (6.9) 23 (5.3) 53 (6.1) 87 (6.7)
PASI score,
Mean (SD) 20.32 (8.64) 20.03 (7.30) 20.09 (7.99) 20.06 (7.65) 20.15 (7.99)
Range 12.0-69.2 12.0-61.2 12.0-60.0 12.0-61.2 12.0-69.2
NAPSI,
Mean (SD) 26.09 (20.492) 24.12 (18.243) 24.64 (18.916) 24.38 (18.569) 24.95 (19.238)
Range 0.0-80.0 1.0-80.0 1.0-80.0 1.0-80.0 0.0-80.0
DLOQI,
Mean (SD) 12.8 (7.11) 13.2 (7.02) 13.4 (7.02) 13.3 (7.02) 13.1 (7.05)
Range 0-30 0-30 0-30 0-30 0-30
Itch NRS,
Mean (SD) 7.0 (2.58) 7.0 (2.50) 7.2 (2.39) 7.1 (2.45) 7.1 (2.49)
Range 0-10 0-10 0-10 0-10 0-10
Patients with nail 283 (65.7) 283 (65.5) 284 (65.) 567 (65.5) 850 (65.6)

psoriasis, n (%)
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Placebo IXE 80 mg Q4W | IXE 80 mg Q2W | Total IXE Total
(N=431) (N=432) (N=433) (N=865) (N=1,296)
Previous systemic
therapies, n (%)
Never used 132 (30.6) 132 (30.6) 108 (24.9) 240 (27.7) 372 (28.7)
Biologics 57 (13.2) 62 (14.4) 49 (11.3) 111 (12.8) 168 (13.0)
Non-biologics 118 (27.4) 132 (30.6) 152 (35.1) 284 (32.8) 402 (31.0)
Biologics and 124 (28.8) 106 (24.5) 124 (28.6) 230 (26.6) 354 (27.3)
non-biologics
Previous 185 (42.9) 205 (47.5) 201 (46.4) 406 (46.9) 591 (45.6)
phototherapy, n (%)

Notes: For weight and baseline is defined as the safety baseline for each period. Previous nonbiologic systemic
therapy includes the following: methotrexate, cyclosporine, retinoids, and PUVA.

BMI = body mass index; BSA = body surface area; DLQI = Dermatology Life Quality Index; IXE80 = ixekizumab
80 mg; IXE = ixekizumab; kg = kilogram; m2 = meters squared; N = number of patients in the analysis population;
n = number of patients in the specified category; PASI = Psoriasis Area and Severity Index; Q2W = every 2
weeks; Q4W = every 4 weeks; SD = standard deviation; SPGA = static Physician Global Assessment.

Table 18: Patient demographics and baseline characteristics in UNCOVER-2

16,22

Placebo IXE 80 mg IXE 80 mg Total IXE Etanercept Total
(N:lGS ) Q4W Q2w (N:698) (N:358) (N:1,224)
(N=347) (N=351)
Patient demographics
Age (years)
Mean (SD) 45.3 (12.13) 45.0 (13.53) 44.5 (13.27) 44.7 (13.39) 45.3 (12.79) 45.0 (13.04)
Gender, n (%)
Male 120 (71.4) 244 (70.3) 221 (63.0) 465 (66.6) 236 (65.9) 821 (67.1)
Female 48 (28.6) 103 (29.7) 130 (37.0) 233 (33.4) 122 (34.1) 403 (32.9)
Race, n (%)
White 149 (88.7) 315 (91.8) 330 (94.3) 645 (93.1) 331 (93.5) 1125 (92.6)
Asian 6 (3.6) 11 (3.2) 12 (3.4) 23 (3.3) 8 (2.3) 37 (3.0)
Black 10 (6.0) 11 (3.2) 5(1.4) 16 (2.3) 13 (3.7) 39(3.2)
Other 3(1.8) 6 (1.8) 3(0.9) 9 (1.3) 2 (0.6) 14 (1.1)
Geographical
region, n (%)
North 89 (53.0) 187 (53.9) 188 (53.6) 375 (53.7) 193 (53.9) 657 (53.7)
America 72 (42.9) 145 (41.8) 147 (41.9) 292 (41.8) 152 (42.5) 516 (42.2)
Europe 7 (4.2) 15 (4.3) 16 (4.6) 31 (4.4) 13 (3.6) 51 (4.2)
Australia
Weight (kg)
Mean (SD) 91.83 (21.897) | 92.51 (22.523) | 89.17 (21.638) | 90.83 (22.130) | 92.85 (22.365) | 91.56 (22.167)
Range 50.0-165.0 46.8-216.2 41.0-162.3 41.0-216.2 48.6-173.2 41.0-216.2
Weight
Category, n (%)
<80 kg 50 (30.1) 97 (28.0) 123 (35.0) 220 (31.6) 111 (31.1) 381 (31.2)
280 to 61 (36.7) 130 (37.6) 133 (37.9) 263 (37.7) 121 (33.9) 445 (36.5)
fggkg 55 (33.1) 119 (34.4) 95 (27.1) 214 (30.7) 125 (35.0) 394 (32.3)
> kg
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Placebo IXE 80 mg IXE 80 mg Total IXE Etanercept Total
(N=168 ) Q4W Q2w (N:698) (N:358) (N:1,224)
(N=347) (N=351)
BMI (kg/m?),
Mean (SD) 30.85 (7.141) 30.62 (6.589) 30.08 (7.020) 30.35 (6.811) 31.25 (7.252) 30.68 (6.994)
Range 18.3-60.6 17.2-53.8 15.2-60.2 15.2-60.2 17.0-58.6 15.2-60.6
Baseline characteristics
BSA (%),
Mean (SD) 27.2 (18.12) 27.0 (17.23) 25.1 (15.82) 26.1 (16.55) 25.3 (15.50) 26.0 (16.47)
Range 10-92 10-85 10-95 10-95 10-90 10-95
Duration of
psoriasis (years),
Mean (SD) 19.05 (12.710) | 18.52 (12.738) | 18.33 (12.120) | 18.43 (12.423) | 18.89 (12.455) | 18.65 (12.464)
Range 0.5-63.4 0.5-60.3 0.5-61.4 0.5-61.4 0.6-56.9 0.5-63.4
SPGA, n (%)
3 86 (51.2) 166 (47.8) 178 (50.7) 344 (49.3) 186 (52.0) 616 (50.3)
4 70 (41.7) 164 (47.3) 151 (43.0) 315 (45.1) 156 (43.6) 541 (44.2)
5 12 (7.1) 17 (4.9) 22 (6.3) 39 (5.6) 16 (4.5) 67 (5.5)
PASI score,
Mean (SD) 20.57 (8.366) 20.04 (6.962) 19.35 (7.339) 19.69 (7.157) 19.07 (6.701) 19.63 (7.216)
Range 12-54 12-46.8 12-57.5 12-57.5 12-61.2 12-61.2
NAPSI,
Mean (SD) 27.62 (20.937) | 23.70 (18.696) | 26.27 (20.388) | 24.96 (19.559) | 30.44 (20.648) | 26.97 (20.211)
Range 1-80 1-80 1-80 1-80 1-80 1-80
DLQI,
Mean (SD) 12.8 (7.24) 11.6 (6.65) 12.4 (6.86) 12.0 (6.76) 12.7 (7.03) 12.3 (6.91)
Range 0-30 0-30 0-30 0-30 0-30
Itch NRS,
Mean (SD) 6.4 (2.67) 6.5 (2.50) 6.7 (2.51) 6.6 (2.50) 6.6 (2.58) 6.6 (2.55)
Range 0-10 0-10 0-10 0-10 0-10 0-10
Patients with nail | 113 (67.3) 219 (63.1) 209 (59.5) 428 (61.3) 229 (64.0) 770 (62.9)
psoriasis, n (%)
Previous
systemic
therapies, n (%)
Never used 64 (38.1) 115 (33.1) 126 (35.9) 241 (34.5) 133 (37.2) 438 (35.8)
Biologics 19 (11.3) 28 (8.1) 29 (8.3) 57 (8.2) 33(9.2) 109 (8.9)
Non-biologics | 61 (36.3) 147 (42.4) 141 (40.2) 288 (41.3) 149 (41.6) 498 (40.7)
Biologicsand | 24 (14.3) 57 (16.4) 55 (15.7) 112 (16.0) 43.(12.0) 179 (14.6)
non-biologics
Previous 74 (44.0) 160 (46.1) 163 (46.4) 323 (46.3) 173 (48.3) 570 (46.6)
phototherapy, n
(%)

Notes: For weight and baseline is defined as the safety baseline for each period. Previous nonbiologic systemic
therapy includes the following: methotrexate, cyclosporine, retinoids, and PUVA.

BMI = body mass index; BSA = body surface area; DLQI = Dermatology Life Quality Index; IXE80 = ixekizumab
80 mg; IXE = ixekizumab; kg = kilogram; m2 = meters squared; N = number of patients in the analysis population;
n = number of patients in the specified category; PASI = Psoriasis Area and Severity Index; Q2W = every 2
weeks; Q4W = every 4 weeks; SD = standard deviation; SPGA = static Physician Global Assessment.
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Table 19: Patient demographics and baseline characteristics in UNCOVER-3

16,23

Placebo IXE 80 mg IXE80 mg Total IXE Etanercept Total
(N=193) Q4w Q2w (N=771) (N=382) (N=1,346)
(N=386) (N=385)

Age (years)

Mean (SD) | 46.4 (12.11) 45.6 (12.76) 45.6 (13.10) 45.6 (12.92) 458 (13.84) | 45.8 (13.07)

Gender, n (%)

Male 137 (71.0) 258 (66.8) 254 (66.0) 512 (66.4) 269 (70.4) 918 (68.2)
Female 56 (29.0) 128 (33.2) 131 (34.0) 259 (33.6) 113 (29.6) 428 (31.8)
Race, n (%)
White 176 (91.21) 360 (93.3) 361 (93.8) 721 (93.5) 351 (91.9) 1248 (92.7)
Asian 7 (3.6) 11 (2.8) 12 (3.1) 23 (3.0) 11 (2.9) 41 (3.0)
Black 8 (4.1) 9 (2.3) 5(1.3) 14 (1.8) 10 (2.6) 32 (2.4)
Other 2 (1.0) 6 (1.6) 7 (1.8) 13 (1.6) 10 (2.6) 25 (1.8)

Geographical

region, n (%)

A North 91 (47.2) 191 (49.5) 183 (47.5) 374 (48.5) 190 (49.7) 655 (48.7)

meE”°a 88 (45.6) 166 (43.0) 173 (44.9) 339 (44.0) 162 (42.4) 589 (43.8)
urope 14 (7.3) 29 (7.5) 29 (7.5) 58 (7.5) 30 (7.9) 102 (7.6)
Australia

Weight (kg)

Mean (SD) | 90.97 (21.450) | 91.23 (23.916) | 90.35 (23.440) | 90.79 (23.667) | 92.15 (24.305) | 91.20 (23.539)
Range 55.5-176.0 46.4-200.0 52.0-176.5 46.4-200.0 43.0-177.0 43.0-200.0

Weight

Category,

n (%) 61 (31.8) 125 (32.8) 138 (35.9) 263 (34.4) 123 (32.2) 447 (33.4)
<80 kg 77 (40.1) 149 (39.1) 137 (35.7) 286 (37.4) 133 (34.8) 496 (37.0)
E80 to <100 | 54 (28.1) 107 (28.1) 109 (28.4) 216 (28.2) 126 (33.0) 396 (29.6)

9
>100 kg

BMI (kg/m?),

Mean (SD) | 30.24 (6.339) | 30.67 (7.310) | 30.21(7.139) | 30.44 (7.223) | 30.73 (7.586) | 30.49 (7.207)
Range 19.8-55.5 17.5-61.3 18.5-56.8 17.5-61.3 16.9-57.2 16.9-61.3

Baseline characteristics

BSA (%),

Mean (SD) | 28.6 (17.45) 28.4 (16.49) 28.0 (17.30) 28.2 (16.89) 28.3 (17.43) 28.3 (17.11)
Range 10-90 10-94 10-90 10-94 10-95 10-95

Duration of

psoriasis (years),

Mean (SD) | 18.24 (12.515) | 18.45 (12.471) | 17.80 (12.191) | 18.12 (12.328) | 18.12 (11.787) | 18.14 (12.195)
Range 0.5-51.3 0.4-63.4 0.5-63.0 0.4-63.4 0.7-50.3 0.4-63.4

SPGA, n (%)

3 92 (47.7) 206 (53.8) 207 (53.8) 413 (53.8) 190 (49.7) 695 (51.7)
4 91 (47.2) 159 (41.5) 157 (40.8) 316 (41.1) 174 (45.5) 581 (43.3)
5 10 (5.2) 18 (4.7) 21 (5.5) 39 (5.1) 18 (4.7) 67 (5.0)

PASI score,

Mean (SD) | 21.11(8.388) | 21.15(8.142) | 20.73(8.176) | 20.94 (8.157) | 20.68 (8.167) | 20.89 (8.188)
Range 12.0-49.1 12.0-60.0 12.0-63.0 12.0-63.0 12.0-57.0 12.0-63.0
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Placebo IXE 80 mg IXE80 mg Total IXE Etanercept Total
(N=193) Q4w Q2w (N=771) (N=382) (N=1,346)
(N=386) (N=385)
NAPSI,
Mean (SD) | 25.47 (19.625) | 26.19 (20.155) | 26.14 (20.095) | 26.17 (20.103 | 25.09 (20.021) | 25.75
Range 1.0-80.0 1.0-80.0 1.0-80.0 1.0-80.0 1.0-80.0 (19.993)
1.0-80.0
DLQI,
Mean (SD) | 12.7 (7.00) 11.9 (6.97) 12.4 (6.93) 12.1 (6.95) 11.5 (6.84) 12.0 (6.93)
Range 0-29 0-30 0-30 0-30 0-30 0-30
ltch NRS,
Mean (SD) | 6.5 (2.63) 6.3 (2.60) 6.4 (2.59) 6.4 (2.60) 6.2 (2.63) 6.3 (2.61)
Range 0-10 0-10 0-10 0-10 0-10 0-10
Patients with Nail | 116 (60.1) 228 (59.1) 229 (59.5) 457 (59.3) 236 (61.8) 809 (60.1)
Psoriasis, n (%)
Previous
systemic
i 0,
therilp'es’ : (/;) 88 (45.6) 162 (42.0) 170 (44.2) 332 (43.1) 160 (41.9) 580 (43.1)
B,e‘l'er.use 16 (8.3) 23 (6.0) 25 (6.5) 48 (6.2) 26 (6.8) 90 (6.7)
N'O ogics 72 (37.3) 166 (43.0) 157 (40.8) 323 (41.9) 162 (42.4) 557 (41.4)
on-
biologics 17 (8.8) 35 (9.1) 33 (8.6) 68 (8.8) 34 (8.9) 119 (8.8)
Biologics
and
non-biologics
Previous 60 (31.1) 154 (39.9) 151 (39.2) 305 (39.6) 157 (41.1) 522 (38.8)
phototherapy, n
(%)

Notes: For weight and baseline is defined as the safety baseline for each period. Previous non-biologic systemic
therapy includes the following: methotrexate, cyclosporine, retinoids, and PUVA.

BMI = body mass index; BSA = body surface area; DLQI = Dermatology Life Quality Index; IXE80 = ixekizumab
80 mg; IXE = ixekizumab; kg = kilogram; m2 = meters squared; N = number of patients in the analysis population;
n = number of patients in the specified category; PASI = Psoriasis Area and Severity Index; Q2W = every 2
weeks; Q4W = every 4 weeks; SD = standard deviation; SPGA = static Physician Global Assessment.

4.6 Quality assessment of the relevant randomised controlled
trials

An overview of the quality assessment results for the UNCOVER studies can be seen in
Table 20. Given the design of the UNCOVER studies, in addition to the patient
demographics/baseline demographics listed above and the recruitment of study participants

from multiple sites in the UK, it can be assumed that the UNCOVER studies are reflective of

UK clinical practice.
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Table 20: Quality assessment results for the UNCOVER studies

Trial number (acronym) UNCOVER-1 | UNCOVER-2 | UNCOVER-3
Was randomisation carried out appropriately? Yes Yes Yes

Was the concealment of treatment allocation adequate? Yes Yes Yes

Were the groups similar at the outset of the study in terms of Yes Yes Yes
prognostic factors?

Were the care providers, participants and outcome assessors Yes Yes Yes

blind to treatment allocation?

Were there any unexpected imbalances in drop outs between No No No

groups?

Is there any evidence to suggest that the authors measured No No No

more outcomes than they reported?

Did the analysis include an intention to treat analysis? If so, Yes Yes Yes
was this appropriate and were appropriate methods used to
account for missing data?

The full quality assessment giving further details of the UNCOVER can be seen in Appendix
7.
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4.7 Clinical effectiveness results of the relevant randomised
controlled trials

Summary of ixekizumab clinical effectiveness:

Ixekizumab is an IL-17A inhibitor which can achieve complete clearance (PASI 100),
high-level responses (PASI 90) and relief from bothersome psoriasis symptoms (e.g.
itch), thus improving the HRQoL of patients with moderate to severe psoriasis.
Ixekizumab is also efficacious in difficult-to-treat areas, alleviating the burden of
psoriasis symptoms in areas such as the nails, scalp and palmoplantar regions.
Ixekizumab has a rapid onset of efficacy and is able to produce high-level responses

in patients regardless of prior therapy.

e The efficacy and safety of ixekizumab has been evaluated in a comprehensive clinical
development programme including three pivotal, double-blind, randomised, phase Il

studies in patients with moderate to severe psoriasis (UNCOVER-1, -2 and -3).

e All three UNCOVER studies compared ixekizumab with placebo. In addition,

UNCOVER-2 and -3 compared ixekizumab with active comparator etanercept.

e The co-primary endpoints of the UNCOVER studies were sPGA (0, 1) and PASI 75
response rates at week 12.

¢ Inall three UNCOVER studies significantly higher sPGA (0, 1) and PASI 75 response
rates were achieved with ixekizumab compared with placebo at week 12 (p<0.001 for

all comparisons).

¢ In UNCOVER-2 and -3 significantly higher sPGA (0, 1) and PASI 75 response rates
were achieved with ixekizumab compared with active comparator etanercept at week 12

(p<0.001 for all comparisons).

e The proportion of patients achieving complete clearance (PASI 100) and high-level
responses (PASI 90) were significantly greater with ixekizumab compared with
etanercept (UNCOVER-2 and -3 only) and placebo at week 12 (p<0.001 for all

comparisons).

e Ixekizumab demonstrated rapid onset of efficacy in the UNCOVER-2 and -3 studies,
with significant differences in PASI 75 as early as week 2 compared with etanercept

and placebo (p<0.001 for all comparisons).

¢ Inthe UNCOVER-1 and -2 studies, which included a maintenance dosing period (week
12-60), sPGA (0,1) and PASI responses (including PASI 100) were achieved or

maintained in the maintenance dosing period with ixekizumab.
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e Ixekizumab demonstrated superior efficacy to etanercept (UNCOVER-2 and -3 only)
and placebo in difficult-to-treat areas, including psoriasis of the nail, scalp and

palmoplantar areas at week 12 (p<0.001 for all comparisons).

e Treatment with ixekizumab significantly alleviated the bothersome symptom of itch
compared to etanercept (UNCOVER-2 and -3 only) and placebo at week 12 (p<0.001

for all comparisons).

¢ HRQoL as measured by DLQI scores was significantly improved for patients treated
with ixekizumab compared with etanercept (UNCOVER-2 and -3 only) and placebo at
week 12 (p<0.001 for all comparisons).

o Data from the open-label extension period of UNCOVER-3 demonstrate that
N < (e en weeks 12 and 108.

e Ixekizumab was able to produce consistent PASI response rates across all pre-
specified subgroups in the UNCOVER studies. Of particular note, ixekizumab
demonstrated significant improvements in PASI 75 response rates compared with
placebo in patients who had been previously treated with biologics, patients who had
responded inadequately to TNF-a inhibitors and patients who are eligible for biologic

therapy according to NICE criteria.

The co-primary objectives were met in all three UNCOVER trials with both ixekizumab
treatment groups showing greater efficacy than placebo (UNCOVER-1, -2 and -3) and
etanercept (UNCOVER-2 and -3 only) at 12 weeks as measured by the proportion of

patients achieving PASI 75 and sPGA (0, 1) (p<0.001 for all comparisons).*>*®

In addition, all major secondary objectives for the 12-week Induction Dosing Period
(UNCOVER-1, -2 and -3) and for the Maintenance Dosing Period (week 12 though week 60
in UNCOVER-1 and -2) were met (p<0.001 for all comparisons).**°
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4.7.1 UNCOVER-1
Co-primary objectives: sPGA (0,1) and PASI 75 at week 12

The two co-primary objectives of the UNCOVER-1 study were both met. Both ixekizumab
treatment groups (80 mg Q2W and 80 mg Q4W) were statistically significantly superior to
placebo at week 12 as measured by the proportions of patients achieving sPGA (0,1) and
PASI 75 (p<0.001 for all comparisons).

At week 12, the proportions of patients who achieved sPGA (0,1) with at least a 2-point
improvement from baseline (80 mg Q2W group: 81.8% and 80 mg Q4W group : 76.4%)
were significantly higher than the percentages of patients treated with placebo (3.2%).
Similar results were also observed for PASI 75 at week 12. The proportions of patients who
achieved PASI 75 at week 12 were 89.1% and 82.6% in the ixekizumab 80 mg Q2W and
Q4W groups, respectively, compared with 3.9% in the placebo group (p<0.001 for all

comparisons; Table 21 and Figure 13)."

Table 21: UNCOVER-1: sPGA (0,1) and PASI 75 response rates at week 12 — NRI
(ITT population)*®>**

Endpoint Placebo IXEB0Q4W IXEB0Q2W Total IXE Total
(N=431) (N=432) (N=433) (N=865) (N=1,296)

SPGA (0,1), | 14 (3.2) 330 (76.4) 354 (81.8) 684 (79.1) 698 (53.9)

n (%)

OR - 102.89 146.51

95% CI* (57.52,184.04) | (81.02, 264.92)

p-value® <0.001 <0.001

PASI 75, n 17 (3.9) 357 (82.6) 386 (89.1) 743 (85.9) 760 (58.6)

(%)

OR - 125.54 223.94

95% CI* (72.26,218.10) | (125.05, 401.03)

p-value* <0.001 <0.001

LA logistic regression analysis with treatment, geographic region, previous non-biologic systemic therapy, and
baseline weight category as factors

Cl = confidence interval; IXE = ixekizumab; IXEB0Q2W = ixekizumab 80 mg every 2 weeks; IXES0Q4W =
ixekizumab 80 mg every 4 weeks; N = number of patients in the analysis population; n = number of patients in
the specified category; NRI = non-responder imputation; OR = odds ratio; SPGA = static Physician Global
Assessment

Source: sPGA (0,1): CSR RHAZ, Table RHAZ.11.3; PASI 75: CSR RHAZ; Table RHAZ 11.4
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Figure 13: UNCOVER-1: sPGA and PASI 75 response rates at week 12 — NRI (ITT population)15
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0 .

sPGA PASI 75
Endpoint

* p<0.001 versus placebo.

ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PASI 75 = at least a 75%
improvement from baseline in Psoriasis Area and Severity Index score; PBO = placebo; Q2W = every 2 weeks;
Q4W = every 4 weeks; sPGA = static Physician Global Assessment

Major secondary (gated) endpoints

All major secondary (gated) objectives for the analysis of the 12-week Induction Dosing
Period and for the Maintenance Dosing Period (week 12 through week 60) were met

(p<0.001 for all comparisons) and are summarised in the following section.

sSPGA (0), PASI 90 and PASI 100 at week 12

At week 12, both ixekizumab treatment groups were statistically significantly superior to
placebo as measured by the proportions of patients achieving sPGA (0), PASI 90, and PASI
100 (p<0.001 for all comparisons; Table 22 and Figure 14).*°
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Table 22: UNCOVER-1: sPGA 0, PASI 90, and PASI 100 results at week 12 — NRI
(ITT population)*>?

Endpoint Placebo IXE80Q4W IXEB0Q2W Total IXE Total
(N=431) | (N=432) (N=433) (N=865) (N=1,296)

SPGA (0), n (%) | 0(0.0) 149 (34.5) 160 (37.0) 309 (35.7) 309 (23.8)

OR - N/A N/A N/A -

(95% CIy*

p-value®

PASI 90, n (%) | 2(0.5) 279 (64.6) 307 (70.9) 586 (67.7) 588 (45.4)

OR 411.70 562.34 478.32

(95% CI)* (101.09, 1,676.63) | (137.80, 2,294.78) | (118.23, 1,935.24)

p-value® <0.001 <0.001 <0.001

PASI 100, n (%) | 0 (0.0) 145 (33.6) 153 (35.3) 298 (34.5) 298 (23.0)

OR - N/A N/A N/A -

(95% CI)*

p-value®

LA logistic regression analysis with treatment, geographic region, previous non-biologic systemic therapy, and
baseline weight category as factors

Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the analysis
population; n = number of patients in the specified category; N/A = not applicable; NRI = non-responder
imputation; Q2W = every 2 weeks; Q4W = every 4 weeks; OR = odds ratio; SPGA = static Physician Global
Assessment

Source: sPGA (0): CSR RHAZ, Table RHAZ.11.6; PASI 90: CSR RHAZ; Table RHAZ 11.8; PASI 100: CSR
RHAZ; Table RHAZ 11.9

Figure 14: UNCOVER-1: PASI 90 and PASI 100 response rates at week 12 — NRI
(ITT population)™

80 -~
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Endpoint
* p<0.001 versus placebo.

ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PASI 75 = at least a 75%
improvement from baseline in Psoriasis Area and Severity Index score; PBO = placebo; Q2W = every 2 weeks;
Q4W = every 4 weeks
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Itch NRS at week 12

At week 12, both dose regimens of ixekizumab were statistically significantly superior to
placebo at improving patients’ itch severity as measured by the Itch NRS (p<0.001; Table
23). The proportions of patients who had ltch NRS score 24 at baseline and achieved a
24-point reduction from baseline at week 12 were 85.9%, 80.5%, and 15.5% in the
ixekizumab 80 mg Q2W, ixekizumab 80 mg Q4W, and placebo groups, respectively.®

Table 23: UNCOVER-1: Percentage of Patients with 24-Point Reduction from Baseline at week
12 — NRI (ITT population)®*®?

Endpoint Placebo IXEB0Q4W IXEB0Q2W Total IXE Total
N=431 N=432 N=433 N=865 N=1,296

Itch Severity - Patients with >4 point reduction from baseline (NRI)

Patients with ltch NRS n=374 n=379 n=391 n=770 n=1,144
Score 24 at Baseline
Patients with >4 point 58 (15.5%) 305 (80.5%) 336 (85.9%) 641 (83.2%) 699 (61.1%)

reduction from baseline
(NRI), n (%)

OR - 22.90 34.39 27.75 -
(95%CI)* (15.65, 33.51) | (22.97,51.49) | (19.73, 39.04)
p-value * <0.001 <0.001 <0.001

! A logistic regression analysis with treatment, geographic region, previous non-biologic systemic therapy, and
baseline weight category included as factors

Cl = confidence interval; ITT = intent-to-treat; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of
patients in the analysis population; n = number of patients in the specified category, NRI = non-responder
imputation; NRS = numeric rating scale; OR = odds ratio; Q2W = every 2 weeks; Q4W = every 4 weeks

Source: CSR RHAZ, Table RHAZ.11.12 (Page 3 of 3)

DLQI at week 12

At week 12, both dose regimens of ixekizumab were statistically significantly superior to
placebo at improving patients’ HRQoL as measured by the DLQI (p<0.001; Table 24). The
least squares mean (LSM) changes from baseline in the DLQI total scores at week 12 were -
10.7, -10.3, and -0.7 in the ixekizumab 80 mg Q2W, ixekizumab 80 mg Q4W, and placebo

groups, respectively (Table 24).%°

Table 24: UNCOVER-1: DLQI Total Score Mean Change from Baseline (LOCF; ANCOVA) and
Percentage of Patients Achieving a DLQI (0,1) or (0) at week 12 — NRI (ITT population)**

Endpoint Placebo IXE80Q4W IXE80Q2W Total IXE Total
(N=431) (N=432) (N=433) (N=865) (N=1,296)

Number of 431 431 432 863 1,294

patients

Baseline Mean | 12.8 (7.11) 13.2 (7.02) 13.4 (7.02) 13.3(7.02) 13.1 (7.05)

(SD)
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Endpoint Placebo IXEB0Q4W IXEB0Q2W Total IXE Total
(N=431) (N=432) (N=433) (N=865) (N=1,296)

Observed 11.6 (7.53) 2.3(3.87) 2.0 (3.33) 2.1(3.61) 5.3 (6.88)

Mean at week

12 (SD)

Endpoint -0.7 (0.29) -10.3 (0.29) -10.7 (0.28) - -

(LSM)

Change (SE)

LSM - -9.6 -10.0 - -

Difference (-10.3, -9.0) (-10.6 — 9.3)

(95% CI)

p-value - <0.001 <0.001 - -

Effect Size - -1.6 -1.7 - -

Patients with DLQI (0,1) (NRI)

n (%) 20 (4.6) 258 (59.7) 287 (66.3) 545 (63.0) 565 (43.6)

OR - 31.16 41.54 - -

(95%Cl) (19.09, 50.85) (25.37, 68.02)

p-value? <0.001 <0.001

Patients with DLQI (0) (NRI)

n (%) 2(0.5) 174 (40.3) 181 (41.8) 355 (41.0) 357 (27.5)

OR - 147.46 157.15 - -

(95%Cl)> (36.26,599.74) | (38.64, 639.08)

p-value? <0.001 <0.001

! The LSM, SE, 95% CI, and p-values are presented for each treatment versus placebo comparison at each visit
and use an ANCOVA model including treatment, geographic region, previous non-biologic systemic therapy,
baseline weight category, and baseline DLQI value in the model

ZA logistic regression analysis with treatment, geographic region, previous non-biologic systemic therapy, and
baseline weight category included as factors

ANCOVA = analysis of covariance; Cl = confidence interval; DLQI = Dermatology Life Quality Index; IXE =
ixekizumab; IXE80 = ixekizumab 80 mg; LOCF = last observation carried forward; LSM = least squares mean; N
= number of patients in the analysis population; n = number of patients in the specified category; NRI = non-
responder imputation; OR = odds ratio; Q2W = every 2 weeks; Q4W = every 4 weeks; SD = standard deviation;
SE = standard error

Source: DLQI total score: CSR RHAZ, Table RHAZ.14.185 (Page 1&4 of 28); DLQI (0,1): CSR RHAZ, Table
RHAZ 14.191 (Page 2 of 4); DLQI (0): CSR RHAZ, Table RHAZ 14.191 (Page 4 of 4)

Nail psoriasis at week 12

At week 12, both dose regimens of ixekizumab were statistically significantly superior to

placebo at improving fingernail psoriasis as measured by Nail Psoriasis Severity Index
(NAPSI) scores (p<0.001; Table 25). The LSM changes from baseline in the NAPSI scores

at week 12 among patients who had fingernail involvement at baseline were -7.12, -7.14,

and 2.30 for the ixekizumab 80 mg Q2W, ixekizumab 80 mg Q4W, and placebo groups,

respectively (Table 25). In addition, nail clearance rates (NAPSI=0) at week 12 were

significantly greater for the ixekizumab 80 mg Q2W and ixekizumab 80 mg Q4W groups

compared with placebo (p<0.001).**
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Table 25: UNCOVER-1: NAPSI score mean change from baseline at week 12 and nail clearance
rates (NAPSI=0) - LOCF; ANCOVA (ITT population with baseline fingernail involvement)21

Endpoint Placebo IXEB0Q4W IXEB0Q2W Total IXE Total

(N=431) (N=432) (N=433) (N=865) (N=1,296)
Number of 283 281 283 564 847
patients

Baseline Mean
(SD)

26.09 (20.492)

24.12 (18.243)

24.64 (18.916)

24.38 (18.569)

24.95 (19.238)

Observed Mean
at week 12 (SD)

28.14 (20.457)

16.91 (16.453)

17.61 (17.974)

17.26 (17.229)

20.84 (19.041)

Endpoint (LSM) | 2.30 (0.736) -7.14 (0.733) -7.12 (0.696) - -
Change (SE)

LSM Difference | - -9.43 -9.42 - -
(95% CI) (-11.12,-7.75) | (-11.11, -7.74)

p-value® - <0.001 <0.001 - -
Effect Size - -0.61 -0.55 - -
Patients with NAPSI (0) (NRI)

n (%) 10 (3.5) 36 (12.7) 48 (16.9) 84 (14.8) 94 (11.1)
OR - 3.99 5.74 - -
(95%Cl) (1.94, 8.21) (2.84, 11.63)

p-value? <0.001 <0.001

! The LSM, SE, 95% ClI, and p-values are presented for each treatment versus placebo comparison at each visit
and use an ANCOVA model including treatment, geographic region, previous non-biologic systemic therapy,
baseline weight category, and baseline NAPSI value in the model

ANCOVA = analysis of covariance; Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg;
LOCF = last observation carried forward; LSM = least squares mean; N = number of patients in the analysis
population; NAPSI = Nail Psoriasis Severity Index; Q2W = every 2 weeks; Q4W = every 4 weeks; SD = standard
deviation; SE = standard error

Source: NAPSI total score: CSR RHAZ, Table RHAZ.14.101 (Page 1&9 of 9); NAPSI (0): CSR RHAZ, Table
RHAZ.14.102 (Page 3 of 3)

Maintenance of sPGA (0,1) to week 60

At week 60, maintenance treatment with ixekizumab Q4W was statistically significantly
superior to placebo in the proportion of patients who achieved or maintained sPGA (0,1)
(p<0.001; Table 26). At week 60, 74.8% and 7.7% of patients from the ixekizumab 80 mg
Q2W/ixekizumab 80 mg Q4W and ixekizumab 80 mg Q2W/placebo groups, respectively,
maintained sPGA (0,1) (Table 26).">*
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Table 26: UNCOVER-1: Maintenance of Response, results of SPGA (0,1) response at week 60 -

NRI (Maintenance Dosing Period Primary Population)ls'21

Endpoint IXE80Q4W IXEBOQ4W/ | IXE80Q2W/ | IXEB0Q2W/ | IXE/PBO IXE/
IPBO IXE80Q4W PBO IXE80Q4W (N=226) IXE80Q4W
(N=109) (N=110) (N=117) (N=119) (N=229)
SPGA (0,1),n | 8 (7.3%) 78 (70.9%) 9 (7.7%) 89 (74.8%) 17 (7.5%) 167 (72.9%)
(%)
OR 33.10 38.82 - 35.84
(95% CI)* (14.33, 76.45) (17.35, 86.87) (20.01, 64.20)
p-value <0.001 <0.001 <0.001

LA logistic regression analysis with treatment and baseline weight category as factors
Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the

Maintenance Dosing Period Primary Population; n = number of patients in the specified category; NRI = non-
responder imputation; OR = odds ratio; PASI = Psoriasis Area and Severity Index; PBO = placebo; Q2W = every
2 weeks; Q4W = every 4 weeks; sSPGA = static Physician Global Assessment.

Source: CSR RHAZ, Table RHAZ.11.11

Other secondary outcomes

PASI 75, PASI 90 and PASI 100 at week 60

At week 60, maintenance treatment with ixekizumab Q4W was statistically significantly

superior to placebo in the proportion of patients who achieved or maintained PASI 75, PASI
90 and PASI 100 (p<0.001; Table 27) . At week 60, 52.1% and 3.4% of patients from the
ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W and ixekizumab 80 mg Q2W/placebo
groups, respectively, achieved or maintained PASI 100 (Table 27). PASI 100 responses

were shown to improve over time. In addition, a significant proportion of patients achieved or

maintained high-level responses (PASI 90) during the maintenance period. At week 60,
72.3% and 5.1% of patients from the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W and
ixekizumab 80 mg Q2W/placebo groups, respectively, achieved or maintained PASI 90

(Table 27).%
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Table 27: UNCOVER-1: Maintenance of Response, results of PASI 75, 90 and 100 response at
week 60 - NRI (Maintenance Dosing Period Primary Population)21

Endpoint IXEB0Q4W | IXE80Q4W/ IXEBOQ2W/ | IXE80Q2W/ IXE/PBO | IXE/
/PBO IXE80Q4W PBO IXE80Q4W (N=226) IXE80Q4W
(N=109) (N=110) (N=117) (N=119) (N=229)
PASI 75, n 9 (8.3) 85 (77.3) 11 (9.4) 93 (78.2) 20 (8.8) 178 (77.7)
(%)
OR* - 41.33 - 38.09 - 39.53
(95% CI)* (18.12, 94.31) (17.64, 82.23) (22.45, 68.63)
p-value <0.001 <0.001 <0.001
PASI 90, n 4 (3.7) 76 (69.1) 6 (5.1) 86 (72.3) 10 (4.4) 162 (70.7)
(%)
OR* - 63.29 - 52.64 - 56.65
(95% CI)* (21.42, 187.04) (20.92, 132.45) (28.06, 114.37)
p-value® <0.001 <0.001 <0.001
PASI 100, n 2(1.8) 57 (51.8) 4 (3.4) 62 (52.1) 6 (2.7) 119 (52.0)
(%)
OR! - 59.55 - 31.96 - 41.16
(95% CIy* (13.97, 253.88) (11.03, 92.55) (17.52, 96.70)
p-value® <0.001 <0.001 <0.001

LA logistic regression analysis with treatment and baseline weight category as factors

Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the
Maintenance Dosing Period Primary Population; n = number of patients in the specified category; NRI = non-
responder imputation; OR = odds ratio; PASI = Psoriasis Area and Severity Index; PBO = placebo; Q2W = every
2 weeks; Q4W = every 4 weeks

Source: PASI 75: CSR RHAZ, Table RHAZ.14.121 (Page 14&42 of 56); PASI 90: CSR RHAZ, Table
RHAZ.14.121 (Page 21&49 of 56); PASI 100: CSR RHAZ, Table RHAZ.14.121 (Page 28&56 of 56)

Nail psoriasis at week 60

At week 60 statistically significant improvements were observed in NAPSI scores for patients
in the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W treatment group compared with the
ixekizumab 80 mg Q2W/placebo group (p<0.001; Table 28). The LSM changes from
baseline in NAPSI scores at week 60 were -19.49 in the ixekizumab 80 mg Q2W/ixekizumab
80 mg Q4W treatment group compared with -8.77 in the ixekizumab 80 mg Q2W/placebo

group (Table 28).%
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Table 28: UNCOVER-1: NAPSI score mean change from baseline at week 60 and nail clearance

rates (NAPSI=0) - LOCF; ANCOVA (Maintenance Dosing Period Primary Population with

Baseline Fingernail Involvement)21

Endpoint IXES0Q4W IXES0Q4W/ IXE80Q2W/ IXES0Q2W/ IXE/PBO IXE/
/PBO IXES0Q4W PBO IXES0Q4W (N=156) IXES0Q4W
(N=79) (N=74) (N=77) (N=76) (N=150)

Number of 79 73 77 76 156 149

patients

Baseline 21.92 23.56 27.30 22.08 24.57 22.81

Mean (16.43) (17.459) (19.20) (16.65) (17.99) (17.01)

(SD)

Observed 9.57 (11.52) 4.07 (9.40) 5.00 (3.58) 2.37 (4.77) 7.46 (8.79) 3.23 (7.49)

Mean at week

60 (SD)

Endpoint -9.32 (1.26) -18.34(1.32) | -8.77 (1.28) -19.49 (1.28) -9.06 (0.90) -18.93

(LSM) (0.92)

Change (SE)

LSM - -9.02 - -10.72 - -9.88

Difference (-12.56, -5.48) (-14.26, -7.19) (-12.37, -

(95% Cl) 7.39)

p-value® - <0.001 - <0.001 - <0.001

Effect Size - -0.57 -0.56 - -0.56

Patients with NAPSI (0) (NRI)

n (%) 3(3.8) 33 (44.6) 0(0) 38 (50.0) 3(1.9) 71 (47.3)

OR? - 20.12 - N/A - 46.72

(95%Cl)* (5.80, 69.75) N/A (14.24,

p-value? <0.001 <0.001 153.30)
<0.001

! The LSM, SE, 95% CI, and p-values are presented for each treatment versus placebo comparison at each visit
and use an ANCOVA model including treatment, geographic region, previous non-biologic systemic therapy,
baseline weight category, and baseline NAPSI value in the model

ZA logistic regression analysis with treatment, geographic region, previous non-biologic systemic therapy, and
baseline weight category included as factors

ANCOVA = analysis of covariance; Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg;
IXEB0Q4W = ixekizumab 80 mg every 4 weeks; LOCF = last observation carried forward; LSM = least squares
mean; N = number of patients in the analysis population; NAPSI = Nail Psoriasis Severity Index; PBO = placebo;
Q2W = every 2 weeks; Q4W = every 4 weeks; SD = standard deviation; SE = standard error

Source: NAPSI total score: CSR RHAZ, Table RHAZ.14.141 (Page 1, 24,25, 26, 49 and 50 of 50); NAPSI (0):
CSR RHAZ, Table RHAZ.14.142 (Page 6 and 12 of 12)

Psoriasis with scalp involvement at week 12 and 60

At week 12, both dose regimens of ixekizumab were statistically significantly superior to
placebo at improving scalp psoriasis as measured by Psoriasis Scalp Severity Index (PSSI)
scores (p<0.001; Table 29). The LSM changes from baseline in the PSSI scores at week 12
among patients who had scalp involvement at baseline were -19.0, -18.3, and -1.5 for the
ixekizumab 80 mg Q2W, ixekizumab 80 mg Q4W, and placebo groups, respectively. In
addition, scalp clearance rates (PSSI=0) at week 12 were significantly greater for the
ixekizumab 80 mg Q2W and ixekizumab 80 mg Q4W groups compared with the placebo
group (p<0.001) (Table 29).#
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Table 29: UNCOVER-1: PSSI score mean change from baseline at week 12 and scalp clearance
rates (PSSI=0) - LOCF; ANCOVA (ITT population with baseline scalp involvement)21

Endpoint Placebo IXEB0Q4W IXEB0Q2W Total IXE Total
(N=393) (N=413) (N=393) (N=806) (N=1,199)

Number of 393 413 393 806 1,199

patients

Baseline Mean | 21.8 (15.70) 19.9 (14.83) 21.1 (14.69) 20.5 (14.76) 20.9 (15.08)

(SD)

Observed 19.1 (15.78) 1.8 (5.09) 1.6 (5.21) 1.7 (5.15) 7.3 (12.85)

Mean at week

12 (SD)

Endpoint -1.5 (0.55) -18.3 (0.54) -19.0 (0.54) - -

(LSM)

Change (SE)

LSM Difference | - -16.8 -17.5 - -

(95% ClI) (-18.0, -15.6) (-18.8, -16.3)

p-value® - <0.001 <0.001 - -

Patients with PSSI (0) (NRI)

n (%) 21 (5.3) 287 (69.5) 290 (73.8) 577 (71.6) 598 (49.9)

OR? - 42.24 53.11 - -

(95%Cl)* (25.86, 69.02) (32.25, 87.49)

p-value? <0.001 <0.001

! The LSM, SE, 95% ClI, and p-values are presented for each treatment versus placebo comparison at each visit
and use an ANCOVA model including treatment, geographic region, previous non-biologic systemic therapy,
baseline weight category, and baseline PSSI value in the model

2 A logistic regression analysis with treatment, geographic region, previous non-biologic systemic therapy, and
baseline weight category included as factors

ANCOVA = analysis of covariance; Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg;
LOCF = last observation carried forward; LSM = least squares mean; N = number of patients in the analysis
population; PBO = placebo; PSSI = Psoriasis Scalp Severity Index; Q2W = every 2 weeks; Q4W = every 4
weeks; SD = standard deviation; SE = standard error

Source: PSSI total score: CSR RHAZ, Table RHAZ.14.106 (Page 1, 8 and 9 of 9); PSSI (0): CSR RHAZ, Table
RHAZ.14.107 (Page 3 of 3)

At week 60 statistically significant improvements were observed in PSSI scores for patients
in the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W treatment group compared with the
ixekizumab 80 mg Q2W/placebo group (p<0.001; Table 30). The LSM changes from
baseline in PSSI scores at week 60 were -19.5 in the ixekizumab 80 mg Q2W/ixekizumab 80
mg Q4W treatment group compared with -8.9 in the ixekizumab 80 mg Q2W/placebo group
(Table 30).%*
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Table 30: UNCOVER-1: PSSI score mean change from baseline at week 60 and scalp clearance
rates (PSSI=0) - LOCF; ANCOVA (Maintenance Dosing Period Primary Population with baseline
scalp Involvement)*

Endpoint IXEB0Q4W IXE80Q4W/ IXEB0Q2W/ IXEB0Q2W/ IXE/PBO IXE/

/PBO IXEB0Q4W PBO IXES0Q4W (N=209) IXES0Q4W

(N=107) (N=104) (N=102) (N=110) (N=214)
Number of 107 104 102 110 209 214
patients
Baseline 18.9 (13.07) | 19.4 (15.45) 21.7 (15.61) 21.5 (14.12) 20.3 (14.40) 20.5 (14.78)
Mean
(SD)
Observed 9.1 (12.31) 0.6 (2.14) 2.2 (3.42) 0.5 (1.45) 5.5 (9.35) 0.6 (1.81)
Mean at week
60 (SD)
Endpoint -12.2 (0.80) -19.0 (0.81) -8.9 (0.81) -19.5 (0.78) -10.6 (0.58) -19.2 (0.57)
(LSM)
Change (SE)
LSM - -6.8 - -10.6 - -8.7
Difference (-9.0, -4.6) (-12.8, -8.4) (-10.2, -7.1)
(95% ClI)
p-value® - <0.001 - <0.001 - <0.001
Patients with PSSI (0) (NRI)
n (%) 5 (4.7) 73 (70.2) 7 (6.9) 75 (68.2) 12 (5.7) 148 (69.2)
OR - 48.97 - 29.60 - 37.49
(95%ClI) (18.14, 132.17) (12.42, 70.51) (19.52, 72.01)
p-value? <0.001 <0.001 <0.001

! The LS Mean, SE, 95% CI and p-values are presented for each treatment comparison at each visit and use an
analysis of covariance model including baseline as a covariate, treatment group and baseline weight category as
factors in the model

ZA logistic regression analysis with treatment and baseline weight category as factors.

ANCOVA = analysis of covariance; Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg;
LOCF = last observation carried forward; LSM = least squares mean; N = number of patients in the analysis

population; PBO = placebo; PSSI = Psoriasis Scalp Severity Index; Q2W = every 2 weeks; Q4W = every 4
weeks; SD = standard deviation; SE = standard error

Source: PSSI total score: CSR RHAZ, Table RHAZ.14.151 (Page 1, 24, 25, 26, 49 and 50 of 50); PSSI (0): CSR
RHAZ, Table RHAZ.14.154 (Page 6 and 12 of 12)

Psoriasis with palmoplantar involvement at week 12 and 60

At week 12, both dose regimens of ixekizumab were statistically significantly superior to

placebo at improving palmoplantar psoriasis as measured by Palmoplantar Psoriasis

Severity Index (PPASI) scores (p<0.001; Table 31). The LSM changes from baseline in the
PPASI scores at week 12 among patients who had palmoplantar involvement at baseline
were -5.39, -5.34, and 0.57 for the ixekizumab 80 mg Q2W, ixekizumab 80 mg Q4W, and

placebo groups, respectively. In addition, palmoplantar clearance rates (PPASI 100) at week

12 were significantly greater for the ixekizumab 80 mg Q2W and ixekizumab 80 mg Q4W
groups compared with the placebo group (p<0.001) (Table 31).*
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Table 31: UNCOVER-1: PPASI score mean change from baseline at week 12 and palmoplantar
clearance rates (PPASI=100) - LOCF; ANCOVA (ITT population with baseline palmoplantar

involvement)21

Endpoint Placebo IXEB0Q4W IXE80Q2W Total IXE Total
(N=133) (N=131) (N=140) (N=271) (N=404)

Number of 133 131 140 271 404

patients

Baseline 9.65 (11.54) 8.49 (11.80) 7.93 (10.29) 8.20 (11.03) 8.68 (11.21)

Mean

(SD)

Observed -1.66 (7.92) -6.68 (8.36) -5.94 (8.56) -6.29 (8.46) -4.77 (8.56)

Mean at week

12 (SD)

Endpoint 0.57 (0.64) -5.34 (0.63) -5.39 (0.59) - -

(LSM)

Change (SE)

LSM - -5.91 -5.96 - -

Difference (-7.38, -4.44) (-7.41, -4.51)

(95% ClI)

p-value® - <0.001 <0.001 - -

Patients with PPASI 100 (NRI)

n (%) 27 (20.3) 86 (65.6) 98 (70.0) 184 (67.9) 211 (52.2)

OR? - 7.68 9.72 - -

(95%Cl)* (4.39, 13.43) (5.52,17.11)

p-value? <0.001 <0.001

! The LS Mean, SE, 95% CI and p-values are presented for each treatment versus placebo comparison at each
visit and use an analysis of covariance model including treatment, geographic region, previous non-biologic
systemic therapy, baseline weight category, and baseline PPASI value in the model

ZA logistic regression analysis with treatment, geographic region, previous non-biologic systemic therapy, and
baseline weight category included as factors

ANCOVA = analysis of covariance; Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg;
LOCF = last observation carried forward; LSM = least squares mean; N = number of patients in the analysis
population; PBO = placebo; PPASI = Palmoplantar Psoriasis Severity Index; Q2W = every 2 weeks; Q4W =
every 4 weeks; SD = standard deviation; SE = standard error

Source: PPASI total score: CSR RHAZ, Table RHAZ.14.113 (Page 1, 12 and 13 of 13); PPASI (100): CSR
RHAZ, Table RHAZ.14.109 (Page 9 of 9)

At week 60 statistically significant improvements were observed in PPASI scores for patients
in the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W treatment group compared with the
ixekizumab 80 mg Q2W/placebo group (p=0.015; Table 32). The LSM changes from
baseline in PPASI scores at week 60 were -6.20 in the ixekizumab 80 mg Q2W/ixekizumab

80 mg Q4W treatment group compared with -2.58 in the ixekizumab 80 mg Q2W/placebo
group (Table 32).
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Table 32: UNCOVER-1: PPASI score mean change from baseline at week 60 and palmoplantar

clearance rates (PPASI=100) - LOCF; ANCOVA (Maintenance Dosing Period Primary

Population with baseline scalp Involvement)21

Endpoint IXEB0Q4W IXEB0Q4W/ IXEB0Q2W/ IXEB0Q2W/ IXE/PBO IXE/

/PBO IXEB0Q4W PBO IXE80Q4W (N=72) IXE80Q4W

(N=35) (N=31) (N=37) (N=33) (N=64)
Number of 35 31 37 33 72 64
patients
Baseline 9.45(12.12) | 7.53(11.42) | 7.82(11.79) | 4.71 (4.69) 8.61 (11.90) 6.08 (8.68)
Mean
(SD)
Observed 0.00 (0.00) 1.33 (6.04) 0.13 (0.23) 0.14 (0.64) 0.05 (0.14) 0.76 (4.38)
Mean at week
60 (SD)
Endpoint -5.81 (1.07) -5.88 (1.15) -2.58 (1.05) -6.20 (1.09) -4.17 (0.77) -6.07 (0.81)
(LSM)
Change (SE)
LSM - -0.06 - -3.62 - -1.90
Difference (-3.06, 2.93) (-6.54, -0.71) (-4.00, 0.20)
(95% CI)
p-value® - 0.967 - 0.015 - 0.076
Patients with PPASI 100 (NRI)
n (%) 5 (14.3) 22 (71.0) 2 (5.4) 21 (63.6) 7(9.7) 43 (67.2)
OR - 15.09 - 42.96 - 23.06
(95%Cl) (4.30, 52.94) (8.36, 220.77) (8.70, 61.12)
p-value? <0.001 <0.001 <0.001

! The LS Mean, SE, 95% CI and p-values are presented for each treatment comparison at each visit and use an
analysis of covariance model including baseline as a covariate, treatment group and baseline weight category as
factors in the model

ZA logistic regression analysis with treatment and baseline weight category as factors

ANCOVA = analysis of covariance; Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg;
LOCF = last observation carried forward; LSM = least squares mean; N = number of patients in the analysis
population; PBO = placebo; PPASI = Palmoplantar Psoriasis Severity Index; Q2W = every 2 weeks; Q4W =
every 4 weeks; SD = standard deviation; SE = standard error

Source: PPASI total score: CSR RHAZ, Table RHAZ.14.164 (Page 1, 29, 30, 32, 60 and 61 of 62); PPASI
(100): CSR RHAZ, Table RHAZ.14.160 (Page 24 and 48 of 48)

4.7.2

UNCOVER-2

Co-primary objectives: sPGA (0,1) and PASI 75 at week 12

The two co-primary objectives of the UNCOVER-2 study were both met. Both ixekizumab

treatment groups (80 mg Q2W and 80 mg Q4W) were statistically significantly superior to

placebo at week 12 as measured by the proportions of patients achieving sPGA (0,1) and

PASI 75 (p<0.001 for all comparisons).*®
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At week 12, the proportions of patients who achieved sPGA (0,1) with at least a 2-point

improvement from baseline (80 mg Q2W: 83.2% and 80 mg Q4W: 72.9%) were significantly

higher than the percentages of patients treated with etanercept or placebo (36.0% and 2.4%,

respectively). Similar results were also observed for PASI 75 at week 12. The proportions of
patients who achieved PASI 75 at week 12 were 89.7% and 77.5% in the ixekizumab 80 mg

Q2W and Q4W groups, respectively, compared with 41.6% in the etanercept group and
2.4% from the placebo group (p<0.001 for all comparisons; Table 33 and Figure 15).*°

Table 33: UNCOVER-2: sPGA (0,1) and PASI 75 response rates at week 12 — NRI
ITT population)'®®

Endpoint PBO ETN IXE80Q4W IXEB0Q2W Total IXE Total
(N=168)  |(N=358) (N=347) (N=351) (N=698) (N=1,224)

SPGA (0,1),n |4 (2.4) 129 (36.0) 253 (72.9) 292 (83.2) 545 (78.1) 678 (55.4)

(%)

p-value vs - <0.001 <0.001 <0.001 -

PBO*

p-value vs - <0.001 <0.001

ETN

OR vs PBO? - 27.58 120.29 282.24 174.63

(95% CI) (9.40, 80.98) (39.95, 362.22) |(76.03, 1047.71) |(57.78, 527.84)

p-value® <0.001 <0.001 <0.001 <0.001

OR vs ETN? - - 5.37 10.70 7.37

(95% CI) (3.82, 7.56) (7.23, 15.85) (5.44, 9.97)

p-value® <0.001 <0.001 <0.001

PASI 75, n (%) |4 (2.4) 149 (41.6) 269 (77.5) 315 (89.7) 584 (83.7) 737 (60.2)

p-valye VS - <0.001 <0.001 <0.001 -

PBO <0.001 <0.001

p-value vs

ETN!

OR vs PBO? - 30.73 160.50 997.29 289.78

(95% CI) (10.83,87.16)  [(51.33,501.87) |(173.11, 5,745.5) | (88.85, 945.09)

p-value* <0.001 <0.001 <0.001 <0.001

OR vs ETN? - - 5.05 13.28 7.63

(95% CI) (3.60, 7.09) (8.66, 20.34) (5.64, 10.31)

p-value® <0.001 <0.001 <0.001

! p-value from CMH test stratified by pooled centre

2 OR from the Mantel-Haenszel estimate adjusted by pooled centre

Cl = confidence interval; CMH = Cochran-Mantel-Haenszel; ETN = etanercept; IXE = ixekizumab; IXE80 =

ixekizumab 80 mg; N = number of patients in the analysis population; n = number of patients in the specified
category; NNT = number needed to treat; NRI = non-responder imputation; OR = odds ratio; PASI = Psoriasis
Area and Severity Index; Q2W = every 2 weeks; Q4W = every 4 weeks; sPGA = static Physician Global

Assessment

Source: RHBA Clinical HTA toolkit, Table 3.3
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Figure 15: UNCOVER-2: sPGA and PASI 75 response rates at week 12 — NRI (ITT population)16
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*p<0.001 versus etanercept and placebo.

ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PASI 75 = at least a 75%
improvement from baseline in Psoriasis Area and Severity Index score; PBO = placebo; Q2W = every 2 weeks;
Q4W = every 4 weeks; sSPGA = static Physician Global Assessment

At week 12 (using the fixed-margin approach for the ITT population), ixekizumab 80 mg
Q2W and ixekizumab 80 mg Q4W were shown to be:*

¢ non-inferior to etanercept in terms of the percentages of patients who achieved
sPGA (0,1) and PASI 75 at week 12 (lower bounds of the 97.5% CI for the difference in
percentages of responders on 80 mg Q2W minus etanercept and 80 mg Q4W minus

etanercept were greater than the pre-specified non-inferiority margin of -12.0%).

e superior to etanercept, in terms of the percentages of patients who achieved sPGA (0,1)
and PASI 75 at week 12 (lower bounds of the 97.5% CI for the difference in percentages
of responders on 80 mg Q2W minus etanercept and 80 mg Q4W minus etanercept were

greater than the pre-specified superiority threshold of 0%).

Greater proportions of patients achieved PASI 75 as early as week 1 for both ixekizumab
groups compared with etanercept (p=0.001 [IXEB0Q4W] and p=0.022 [IXE80Q2W]) and by
week 2 for both ixekizumab groups compared with placebo and etanercept (p<0.0001). By
week 4, approximately 50% of all patients given ixekizumab achieved PASI 75 (Figure 16).*°
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Figure 16: UNCOVER-2: Proportion of patients achieving PASI 75 from baseline through to
week 12 — NRI (ITT population)16
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*p<0.05 versus etanercept.
** p<0.001 versus etanercept
T p<0.0001 versus etanercept and placebo

ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PASI 75 = at least a 75%
improvement from baseline in Psoriasis Area and Severity Index score; PBO = placebo; Q2W = every 2 weeks;
Q4W = every 4 weeks;

Major secondary endpoints
sPGA (0), PASI 90 and PASI 100 at week 12
At week 12, both ixekizumab treatment groups were statistically significantly superior to

placebo as measured by the proportions of patients achieving sPGA (0), PASI 90, and PASI
100 (p<0.001 for all comparisons; Table 34 and Figure 17).%°
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Table 34: UNCOVER-2: sPGA 0, PASI 90, and PASI 100 results at week 12 — NRI

(ITT population)

16,84

Endpoint PBO ETN IXE80Q4W IXE80Q2W Total IXE Total
(N=168) |(N=358) (N=347) (N=351) (N=698) (N=1,224)

SPGA (0), n (%) |1 (0.6) 21 (5.9) 112 (32.3) 147 (41.9) 259 (37.1) 281 (23.0)

p-value vs PBO" |- <0.001 <0.001 <0.001 -

p-value vs ETN' - <0.001 <0.001

OR vs PBO? - 10.87 86.49 118.34 101.76

(95% CI) (1.42,83.08) |(11.60,644.87) |[(17.18, 815.05) |(14.37, 720.78)

p-value® 0.005 <0.001 <0.001 <0.001

OR vs ETN? - - 8.28 14.72 11.03

(95% CI) (4.95, 13.85) (8.57,25.29)  |(6.73, 18.08)

p-value <0.001 <0.001 <0.001

PASI 90, n (%) |1 (0.6) 67 (18.7) 207 (59.7) 248 (70.7) 455 (65.2) 523 (42.7)

p-value vs PBO" |- <0.001 <0.001 <0.001 -

p-value vs ETN' - <0.001 <0.001

OR vs PBO? - 40.31 223.76 434.42 310.70

(95% CI) (5.59, 290.89) |(31.67,1,581.01) |(56.60, 3,334.3) | (43.07,2,241.41)

p-value® <0.001 <0.001 <0.001 <0.001

OR vs ETN? - - 6.55 12.18 8.78

(95% CI) (4.61, 9.31) (8,28,17.91) |(6.36, 12.12)

p-value® <0.001 <0.001 <0.001

PASI 100, n (%) |1 (0.6) 19 (5.3) 107 (30.8) 142 (40.5) 249 (35.7) 269 (22.0)

p-value vs PBO" |- <0.001 <0.001 <0.001 -

p-value vs ETN' - <0.001 <0.001

OR vs PBO? - 9.89 75.44 113.79 93.49

(95% CI) (1.28,76.15) | (10.49, 542.60) |(16.20, 799.34) |(13.28, 658.20)

p-value 0.008 <0.001 <0.001

OR vs ETN? - - 8.46 14.27 11.06

(95% CI) (4.97, 14.42) (8.25,24.68)  |(6.65, 18.40)

p-value® <0.001 <0.001 <0.001

! p-value from CMH test stratified by pooled centre

2 OR from the Mantel-Haenszel estimate adjusted by pooled centre

Cl = confidence interval; CMH = Cochran-Mantel-Haenszel; ETN = etanercept; IXE = ixekizumab; IXE80 =

ixekizumab 80 mg; N = number of patients in the analysis population; n = number of patients in the specified
category; NRI = non-responder imputation; OR = odds ratio; PASI = Psoriasis Area and Severity Index; Q2W =
every 2 weeks; Q4W = every 4 weeks; sPGA = static Physician Global Assessment

Source: RHBA Clinical HTA toolkit, Table 3.4
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Figure 17: UNCOVER-2: PASI 90 and PASI 100 response rates at week 12 — NRI (ITT

population)™®
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*p<0.001 versus etanercept and placebo.
ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PASI 75 = at least a 75%

improvement from baseline in Psoriasis Area and Severity Index score; PBO = placebo; Q2W = every 2 weeks;
Q4W = every 4 weeks

Maintenance of sPGA (0,1) to week 60

30.8 (107)*

40.5 (142)*

PASI 100

m PBO
mETN
H IXE80Q4W
m IXE80Q2W

At week 60, maintenance treatment with ixekizumab Q4W was statistically significantly

superior to placebo in the proportion of patients who achieved or maintained sPGA (0,1)

(p<0.001; Table 35). At week 60, 82.4% and 7.4% of patients from the ixekizumab 80 mg
Q2W/ixekizumab 80 mg Q4W and ixekizumab 80 mg Q2W/placebo groups, respectively,
maintained sPGA (0,1) (Table 35).7*%

Table 35: UNCOVER-2: Maintenance of Response, Results of sSPGA (0,1) response at week 60 -
NRI (Maintenance Dosing Period Primary Population)zz'84

IXEB0Q4AW | IXEBOQAW/ IXEB0Q2W/ | IXE80Q2W/ IXE/PBO IXE/
/PBO IXE80Q4AW PBO IXE80Q4W (N=176) IXE80Q4W
(N=82) (N=85) (N=94) (N=102) (N=187)
SPGA (0,1), | 4 (4.9) 56 (65.9) 7 (7.4) 84 (82.4) 11 (6.3) 140 (74.9)
n (%)
OR! - 37.66 - 58.00 - 44.67
(95% CIy* (12.53, 113.16) (23.04, 145.99) (22.32, 89.41)
p-value* <0.001 <0.001 <0.001

'OR and p-value from logistic regression analysis with treatment in the model

; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; N = number of patients in the
analysis population; n = number of patients in the specified category; PBO = Placebo; Q2W = every 2 weeks;
Q4W = every 4 weeks

Source: RHBA Clinical HTA toolkit, Table 3.12
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Other secondary outcomes

PASI 75, PASI 90 and PASI 100 at week 60

At week 60, maintenance treatment with ixekizumab Q4W was statistically significantly

superior to placebo in the proportion of patients who achieved or maintained PASI 75, PASI
90 and PASI 100 (p<0.001; Table 36). At week 60, 63.7% and 2.1% of patients from the
ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W and ixekizumab 80 mg Q2W/placebo
groups, respectively, achieved or maintained PASI 100 (Table 36). PASI 100 responses

were shown to improve over time. In addition, significant proportion of patients achieved or

maintained high-level responses (PASI 90) during maintenance period. At week 60, 81.4%
and 4.3% of patients from the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W and

ixekizumab 80 mg Q2W/placebo groups, respectively, achieved or maintained PASI 90

(Table 36).%

Table 36: UNCOVER-2: Maintenance of Response, results of PASI 75, 90 and 100 response at
week 60 - NRI (Maintenance Dosing Period Primary Population)84

Endpoint IXEB0Q4W | IXE80Q4AW/ IXE80Q2W/ | IXE80Q2W/ IXE/PBO | IXE/
IPBO IXE80Q4W PBO IXEB0QAW (N=226) IXE80Q4W
(N=109) (N=110) (N=117) (N=119) (N=229)
PASI75,n | 6(7.3) 60 (70.6) 8 (8.5) 91 (89.2) 14 (8.0) 151 (80.7)
(%)
OR* - 30.40 - 88.93 - 48.53
(95% CI)* (11.72, 78.84) (34.14, 231.61) (25.19, 93.52)
p-value® <0.001 <0.001 <0.001
PASI90,n | 5(6.1) 54 (63.5) 4(4.3) 83 (81.4) 9 (5.1) 137 (73.3)
(%)
OR* - 26.83 - 98.29 - 50.84
(95% CI)* (9.80, 73.40) (32.11, 300.85) (24.14, 107.07)
p-value® <0.001 <0.001 <0.001
PASI 100, n | 1(1.2) 40 (47.1) 2(2.1) 65 (63.7) 3(1.7) 105 (56.1)
(%)
OR* - 72.00 - 80.81 - 73.81
(95% CI)* (9.58, 541.40) (18.81, 347.23) (22.75, 239.49)
p-value? <0.001 <0.001 <0.001

' OR and p-value from logistic regression analysis with treatment in the model

CI = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the

Maintenance Dosing Period Primary Population; n = number of patients in the specified category; NRI = non-
responder imputation; OR = odds ratio; PASI = Psoriasis Area and Severity Index; PBO = placebo; Q2W = every

2 weeks; Q4W = every 4 weeks

Source: RHBA Clinical HTA toolkit, Table 3.12
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4.7.3

UNCOVER-3

Co-primary objectives: sPGA (0,1) and PASI 75 at week 12

The two co-primary objectives of the UNCOVER-3 study were both met. Both ixekizumab

treatment groups (80 mg Q2W and 80 mg Q4W) were statistically significantly superior to

placebo at week 12 as measured by the proportions of patients achieving sPGA (0,1) and

PASI 75 (p<0.001 for all comparisons).*®

At week 12, the proportions of patients who achieved sPGA (0,1) with at least a 2-point

improvement from baseline (80 mg Q2W: 80.5% and 80 mg Q4W: 75.4%) were significantly

higher than the percentages of patients treated with etanercept or placebo (41.6% and 6.7%,

respectively). Similar results were also observed for PASI 75 at week 12. The proportions of
patients who achieved PASI 75 at week 12 were 87.3% and 84.2% in the ixekizumab 80 mg

Q2W and Q4W groups, respectively, compared with 53.4% in the etanercept group and
7.3% from the placebo group (p<0.001 for all comparisons) (Table 37 and Figure 18).%°

Table 37: UNCOVER-3: sPGA (0,1) and PASI 75 results at week 12 — NRI (ITT population)'®®

Endpoint PBO ETN IXEB0Q4W IXEB0Q2W Total IXE Total
(N=193) | (N=382) (N=386) (N=385) (N=771) (N=1,346)

SPGA (0,1),n | 13(6.7) | 159 (41.6) 291 (75.4) 310 (80.5) 601 (78.0) 773 (57.4)

(%)

p-value vs <0.001 <0.001 <0.001

PBO*

p-value vs <0.001 <0.001

ETN

OR vs PBO? 11.30 40.84 50.47 45.53

(95% CI) (6.01, 21.25) (21.10, 79.03) (26.54, 95.98) (24.75, 83.75)

p-value* <0.001 <0.001 <0.001 <0.001

ORvs ETN? 4.80 6.47 5.55

(95% CI) (3.46, 6.67) (4.55, 9.20) (4.17,7.38)

p-value® <0.001 <0.001 <0.001

PASI 75, n 14 (7.3) | 204 (53.4) 325 (84.2) 336 (87.3) 661 (85.7) 879 (65.3)

(%)

p-valije Vs <0.001 <0.001 <0.001

PBO <0.001 <0.001

p-value vs

ETN!

OR vs PBO? 13.71 68.95 72.29 70.51

(95% CI) (7.61, 24.72) (34.53,137.68) | (36.11,144.73) | (37.83, 131.44)

p-value* <0.001 <0.001 <0.001 <0.001
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Endpoint PBO ETN IXE80Q4W IXE8B0Q2W Total IXE Total
(N=193) | (N=382) (N=386) (N=385) (N=771) (N=1,346)

OR vs ETN? - - 4.91 6.46 5.59

(95% CI) (3.46, 6.98) (4.42, 9.45) (4.15, 7.52)

p-value® <0.001 <0.001 <0.001

! p-value from CMH test stratified by pooled centre
2 OR from the Mantel-Haenszel estimate adjusted by pooled centre

Cl = confidence interval; CMH = Chochran-Mantel-Haenszel; ETN = etanercept; IXE = ixekizumab; IXE80=
ixekizumab 80 mg; N = number of patients in the analysis population; n = number of patients in the specified
category; NRI = non-responder imputation; OR = odds ratio; PASI = Psoriasis Area and Severity Index; PBO =
placebo; Q2W = every 2 weeks; Q4W = every 4 weeks; sSPGA = static Physician Global Assessment

Source: RHBC Clinical HTA toolkit, Table 3.3

Figure 18: UNCOVER-3: sPGA and PASI 75 response rates at week 12 — NRI (ITT population)16
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*p<0.001 versus etanercept and placebo.

ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PASI 75 = at least a 75%
improvement from baseline in Psoriasis Area and Severity Index score; PBO = placebo; Q2W = every 2 weeks;
Q4W = every 4 weeks; sSPGA = static Physician Global Assessment

At week 12 (using the fixed-margin approach for the ITT population), ixekizumab 80 mg
Q2W and ixekizumab 80 mg Q4W were shown to be:*®

e non-inferior to etanercept in terms of the percentages of patients who achieved
sPGA (0,1) and PASI 75 at week 12 (lower bounds of the 97.5% CI for the difference in
percentages of responders on 80 mg Q2W minus etanercept and 80 mg Q4W minus

etanercept were greater than the pre-specified non-inferiority margin of -12.0%).
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e superior to etanercept, in terms of the percentages of patients who achieved sPGA (0,1)
and PASI 75 at week 12 (lower bounds of the 97.5% CI for the difference in percentages
of responders on 80 mg Q2W minus etanercept and 80 mg Q4W minus etanercept were
greater than the pre-specified superiority threshold of 0%).

Greater proportions of patients achieved PASI 75 as early as week 1 for both ixekizumab
groups compared with patients receiving placebo or etanercept (p<0.05). By week 4,

approximately 50% of all patients given ixekizumab achieved PASI 75 (Figure 19).'

Figure 19: UNCOVER-3: Proportion of patients achieving PASI 75 from baseline through to
week 12 (ITT population)16
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*p<0.05 versus etanercept.
T p<0.0001 versus etanercept and placebo.

ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PASI 75 = at least a 75%
improvement from baseline in Psoriasis Area and Severity Index score; PBO = placebo; Q2W = every 2 weeks;
Q4W = every 4 weeks.

Major secondary endpoints
Secondary endpoints: sPGA (0), PASI 90 and PASI 100

At week 12, both ixekizumab treatment groups were statistically significantly superior to
placebo as measured by the proportions of patients achieving sPGA (0), PASI 90, and PASI
100 (p<0.001 for all comparisons; Table 38 and Figure 20).'°
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Table 38: UNCOVER-3: sPGA 0, PASI 90, and PASI 100 results at week 12 — NRI
(ITT population)'®®

Endpoint PBO ETN IXE80Q4W IXEB0Q2W Total IXE Total
(N=193) |(N=382) (N=386) (N=385) (N=771) (N=1,346)

SPGA (0), n (%) |0 (0.0) 33 (8.6) 139 (36.0) 155 (40.3) 294 (38.1) 327 (24.3)

p-value vs PBO" |- <0.001 <0.001 <0.001 -

p-value vs ETN' - <0.001 <0.001

OR vs PBO? - N/A N/A N/A N/A -

95% ClI

( )

p-value®

OR vs ETN? - - 6.23 7.98 7.05 -

(95% CI) (4.08, 9.52) (5.16,12.33)  |(4.73, 10.50

p-value® <0.001 <0.001 <0.001)

PASI 90, n (%) |6 (3.1) 98 (25.7) 252 (65.3) 262 (68.1) 514 (66.7) 618 (45.9)

p-value vs PBO" |- <0.001 <0.001 <0.001 - -

p-value vs ETN' - <0.001 <0.001

OR vs PBO? - 12.25 81.81 72.49 77.75 -

(95% CI) (5.07,29.61) |(29.56,226.42) |(28.39,185.09) |(30.80, 196.23)

p-value® <0.001 <0.001 <0.001 <0.001

OR vs ETN? - - 5.68 6.56 6.13 -

95% ClI 4.11,7.86 4.70,9.14 4.60, 8.17

(

p-value' <0.001 <0.001 <0.001

PASI 100, n (%) |0 (0.0) 28 (7.3) 135 (35.0) 145 (37.7) 280 (36.3) 308 (22.9)

p-value vs PBO" |- <0.001 <0.001 <0.001 - -

p-value vs ETN' - <0.001 <0.001

OR vs PBO? - N/A N/A N/A N/A -

95% ClI

( )

p-value’

OR vs ETN? - - 6.96 8.48 7.67 -

(95% CI) (4.46, 10.87) (5.35,13.45)  |(5.02, 11.72)

p-value® <0.001 <0.001 <0.001

! p-value from CMH test stratified by pooled centre
2 OR from the Mantel-Haenszel estimate adjusted by pooled centre

ClI = confidence interval; CMH = Chochran-Mantel-Haenszel; ETN = etanercept; IXE = ixekizumab; IXE80 =
ixekizumab 80 mg; N = number of patients in the analysis population; n = number of patients in the specified
category; NRI = non-responder imputation; OR = odds ratio; PASI = Psoriasis Area and Severity Index; PBO =
placebo; Q2W = every 2 weeks; Q4W = every 4 weeks; sSPGA = static Physician Global Assessment

Source: RHBC Clinical HTA toolkit, Table 3.4
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Figure 20: UNCOVER-3: PASI 90 and PASI 100 response rates at week 12 — NRI (ITT
population)®
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*p<0.001 *p<0.001 versus etanercept and placebo.

ITT = intent to treat; IXE80 = ixekizumab 80 mg; NRI = non-responder imputation; PASI 75 = at least a 75%
improvement from baseline in Psoriasis Area and Severity Index score; PBO = placebo; Q2W = every 2 weeks;
Q4W = every 4 weeks

Itch NRS at week 12

At week 12, both dose regimens of ixekizumab were statistically significantly superior to
placebo at improving patients’ itch severity as measured by the Itch NRS (Table 39). The
proportions of patients who had Itch NRS score 24 at baseline and achieved a =4-point
reduction from baseline at week 12 were 82.5% for the ixekizumab 80 mg Q2W group,
79.9% for the ixekizumab 80 mg Q4W group, 64.1% for the etanercept group and 20.9% for
the placebo group.*®
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Table 39: UNCOVER-3: Percentage of Patients with 24 Point Reduction from Baseline at week
12 — NRI (ITT population)*®®

Endpoint PBO ETN IXEB0Q4W IXEB0Q2W Total IXE Total
(N=193) (N=382) (N=386) (N=385) (N=771) (N=1,346)

Itch Severity — Patients with >4 point reduction from baseline (NRI)

Patients with | N=158 N=312 N=313 N=320 N=633 N=1,103

ltch NRS

Score 24 at

Baseline

Patients with | 33 (20.9) 200 (64.1) 250 (79.9) 264 (82.5) 514 (81.2) 747 (67.7)

24 point

reduction

from

baseline

(NRI), n (%)

p-value vs - <0.001 <0.001 <0.001 -

PBO®

p-valzue Vs - - <0.001 <0.001

ETN

ORvs PBO® | - 7.15 14.58 16.70 15.39

(95% ClI) (4.47,11.44) | (8.89,23.91) | (10.04,27.80) | (9.87,23.99)

p-value? <0.001 <0.001 <0.001 <0.001

ORVsETN® | - - 2.27 2.72

(95% CI) (1.58, 3.28) (1.86, 3.97)

p-value? <0.001 <0.001

! The LSM, SE, 95% CI, and p-values are presented for each treatment versus PBO comparison at each visit and
use an ANCOVA model including treatment, pooled centre, and baseline Itch NRS value in the model

2 p-value from CMH test stratified by pooled centre
% OR from the Mantel-Haenszel estimate adjusted by pooled centre

ANCOVA = analysis of covariance; Cl = confidence interval; CMH = Chochran-Mantel-Haenszel; ETN =
etanercept; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; LOCF = last observation carried forward; LSM = least
squares mean; N = number of patients in the analysis population; n = number of patients in the specified
category; NRI = non-responder imputation; OR = odds ratio; PBO = placebo; Q2W = every 2 weeks; Q4W =
every 4 weeks; SD = standard deviation; SE = standard error

Source: RHBC Clinical HTA toolkit, Table 3.5

DLQI at week 12

At week 12, both dose regimens of ixekizumab were statistically significantly superior to
placebo and etanercept at improving patients’ HRQoL as measured by the DLQI (Table 40).
The least squares mean (LSM) changes from baseline in the DLQI total scores at week 12
were -10.0, -9.6, -8.1 and -1.5 in the ixekizumab 80 mg Q2W, ixekizumab 80 mg Q4W,

etanercept and placebo groups, respectively (Table 40)."%%%%°
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Table 40: UNCOVER-3: DLQI Total Score Mean Change from Baseline (LOCF; ANCOVA) and
Percentage of Patients Achieving a DLQI (0,1) or (0) at week 12 — NRI (ITT population)16

,23,85

Endpoint PBO ETN IXEB0Q4W IXEB0Q2W Total IXE Total
(N=193) (N=382) (N=386) (N=385) (n=771) (N=1,346)

Number of 193 382 382 383 765 1,340

patients

Baseline 12.7 11.5 11.9 12.4 12.1 12.0

Mean (7.00) (6.84) (6.97) (6.93) (6.95) (6.93)

(SD)

Observed 10.5 (7.23) | 3.8 (4.75) 2.4 (4.25) 2.0 (3.30) 2.2 (3.81) 3.8 (5.48)

Mean at week

12 (SD)

Endpoint -1.5(0.32) | -8.1(0.23) -9.6 (0.23) -10.0 (0.23) - -

(LSM)

Change (SE)

LSM - -6.5 -8.0 -8.5 - -

Difference (-7.3, -5.8) (-8.8, -7.3) (-9.2, -7.7)

(95% CI)

p-value vs - <0.001 <0.001 <0.001 - -

PBO*

p-value vs - - <0.001 <0.001

ETN

Patients with DLQI (0,1) (NRI)

n (%) 15 (7.8) 167 (43.7) 246 (63.7) 249 (64.7) 495 (64.2) 677 (50.3)

p-value vs - <0.001 <0.001 <0.001 - -

PBO’

p-valzue Vs - - <0.001 <0.001

ETN

ORvs PBO® | - 10.51 21.05 21.00 21.28 -

(95% CI) (5.75, 19.20) (11.58, 38.27) (14.1, 27.9) (12.11, 37.40)

p-value? <0.001 <0.001 <0.001 <0.001

OR vs ETN? - - 2.32 2.38 2.36 -

(95% CI) (1.72, 3.12) (1.77, 3.20) (1.83, 3.04)

p-value? <0.001 <0.001 <0.001

Patients with DLQI (0) (NRI)

n (%) 5 (2.6) 79 (20.7) 157 (40.7) 163 (42.3) 320 (41.5) 404 (30.0)

p-value vs - <0.001 <0.001 <0.001 -

PBO?

p-value vs - - <0.001 <0.001

ETN

ORvs PBO® | - 10.04 25.60 35.76 29.88

(95% CI) (4.03, 25.03) (10.21, 64.20) (13.21, 96.82) (11.71, 76.21)

p-value? <0.001 <0.001 <0.001 <0.001
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Endpoint PBO ETN IXEB0Q4W IXE8B0Q2W Total IXE Total
(N=193) (N=382) (N=386) (N=385) (n=771) (N=1,346)

ORvs ETN? - - 2.78 2.83 2.82

(95% CI) (1.99, 3.88) (2.04, 3.92) (2.10, 3.78)

p-value? <0.001 <0.001 <0.001

! The LSM, SE, 95% CI, and p-values are presented for each treatment versus placebo comparison at each visit
and use an ANCOVA model including treatment, pooled centre, and baseline DLQI value in the model

2 p-value from CMH test stratified by pooled centre
% OR from the Mantel-Haenszel estimate adjusted by pooled centre

ANCOVA = analysis of covariance; Cl = confidence interval; ETN = etanercept; IXE = ixekizumab; IXE80 =
ixekizumab 80 mg; LOCF = last observation carried forward; LSM = least squares mean; N = number of patients
in the analysis population; n = number of patients in the specified category; NRI = non-responder imputation; OR
= odds ratio; PBO = placebo; Q2W = every 2 weeks; Q4W = every 4 weeks; SD = standard deviation; SE =
standard error

Source: RHBC Clinical HTA toolkit, Table 3.6
Nail psoriasis at week 12

At week 12, both dose regimens of ixekizumab were statistically significantly superior to
placebo at improving fingernail psoriasis as measured by NAPSI scores. The LSM changes
from baseline in the NAPSI scores at week 12 among patients who had fingernail
involvement at baseline were -10.41, -9.84, -6.64 and 2.30 for the ixekizumab 80 mg Q2W,
ixekizumab 80 mg Q4W, etanercept and placebo groups, respectively (Table 41).% In
addition, nail clearance rates (NAPSI=0) at week 12 were significantly greater for ixekizumab
treatments 80 mg Q2W and ixekizumab 80 mg Q4W, than placebo (p<0.001).%

Table 41: UNCOVER-3: NAPSI score mean change from baseline at week 12 and nail clearance
rates (NAPSI=0) - LOCF; ANCOVA (ITT population with baseline fingernail involvement)23

Endpoint PBO ETN IXE80Q4AW IXES0Q2W Total IXE Total
(N=116) (N=236) (N=228) (N=229) (N=457) (N=809)

Number of | 115 236 227 229 456 807

patients

Baseline 25.47 25.09 26.19 26.14 26.17 25.75

Mean (19.63) (20.02) (20.16) (20.09) (20.10) (19.99)

(SD)

Observed 27.19 19.00 16.48 15.98 16.23 18.62

Mean at (21.08) (17.89) (16.74) (15.43) (16.08) (17.79)

week 12

(SD)

Endpoint 1.12 (0.98) -6.64 (0.68) -9.84 (0.70) -10.41 (0.70) - -

(LSM)

Change

(SE)

LSM - -7.76 -10.96 -11.53 - -

Difference (-10.06, -5.45) (-13.28, -8.64) (-13.84, -9.21)

(95% ClIy*

p-value vs - <0.001 <0.001 <0.001 - -

PBO*

p-value vs - <0.0001 <0.001

ETN
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Endpoint PBO ETN IXE80Q4W IXEB0Q2W Total IXE Total
(N=116) (N=236) (N=228) (N=229) (N=457) (N=809)

Patients with NAPSI (0) (NRI)

n (%) 5(4.3) 24 (10.2) 45 (19.7) 40 (17.5) 85 (18.6) 114 (14.1)

p-value vs - 0.099 <0.001 <0.001 - -

PBO®

p-valzue Vs - - 0.004 0.009 - -

ETN

! The LSM, SE, 95% CI, and p-values are presented for each treatment versus placebo comparison at each visit
and use an ANCOVA model including treatment, pooled centre, and baseline NAPSI value in the model

2 Cochran-Mantel-Haenszel (CMH) test stratified by pooled centre

ANCOVA = analysis of covariance; Cl = confidence interval; ETN = etanercept; IXE = ixekizumab; IXE80 =
ixekizumab 80 mg; LOCF = last observation carried forward; LSM = least squares mean; N = number of patients
in the analysis population; NAPSI = Nail Psoriasis Severity Index; PBO = placebo; Q2W = every 2 weeks; Q4W =
every 4 weeks; SD = standard deviation; SE = standard error

Source: NAPSI total score: CSR RHBC, Table RHBC.14.60 (Page 1, 9 and 10 of 11); NAPSI (0): CSR RHBC,
Table RHBC.14.62 (Page 3 of 3)

Other secondary outcomes
Psoriasis with scalp involvement at week 12

At week 12, both dose regimens of ixekizumab were statistically significantly superior to
etanercept and placebo at improving scalp psoriasis as measured by PSSI scores (p<0.001;
Table 42). The LSM changes from baseline in the PSSI scores at week 12 among patients
who had scalp involvement at baseline were -18.1, -18.6, -15.6 and -5.0 for patients who
received treatment with ixekizumab 80 mg Q4W, ixekizumab 80 mg Q2W, etanercept and
placebo, respectively (Table 42). In addition, scalp clearance rates (PSSI=0) at week 12
were significantly greater for ixekizumab treatments 80 mg Q2W and ixekizumab 80 mg
Q4W groups compared with the etanercept and placebo groups (p<0.001) (Table 42).%

Table 42: UNCOVER-3: PSSI score mean change from baseline at week 12 and scalp clearance
rates (PSSI=0) - LOCF; ANCOVA (ITT population with baseline scalp involvement)®®

Endpoint Placebo ETN IXE80Q4W IXEB0Q2W Total IXE Total
(N=176) (N=348) (N=349) (N=349) (N=698) (N=1,222)

Number of 176 348 349 349 698 1,222

patients

Baseline Mean | 18.4 (12.85) 19.8 (13.49) 19.5 (14.40) 20.0 (13.64) 19.8 (14.02) 19.6 (13.70)

(SD)

Observed 14.1 (12.13) 3.8 (7.35) 1.5 (4.23) 0.9 (3.38) 1.2 (3.84) 3.8 (7.98)

Mean at week

12 (SD)

Endpoint -5.0 (0.51) -15.6 (0.37) -18.1 (0.37) -18.6 (0.36) - -

(LSM)

Change (SE)

LSM Difference | - -10.6 -13.1 -13.6 - -

(95% CI) (-11.8,-9.4) (-14.3, -11.9) (-14.9,-12.4)

p-value vs - <0.001 <0.001 <0.001 - -

PBO"
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Endpoint Placebo ETN IXEB0Q4W IXEB0Q2W Total IXE Total
(N=176) (N=348) (N=349) (N=349) (N=698) (N=1,222)

p-value vs - <0.001 <0.001

ETN'

Patients with PSSI (0) (NRI)

n (%) 16 (9.1) 178 (51.1) 253 (72.5) 264 (75.6) 517 (74.1) 711 (58.2)

p-value vs - <0.001 <0.001 <0.001 - -

PBO®

p-valzue Vs - <0.001 <0.001

ETN

! The LSM, SE, 95% CI, and p-values are presented for each treatment versus placebo comparison at each visit
and use an ANCOVA model including treatment, geographic region, previous non-biologic systemic therapy,
baseline weight category, and baseline PSSI value in the model

2 Cochran-Mantel-Haenszel (CMH) test stratified by pooled centre

ANCOVA = analysis of covariance; Cl = confidence interval; IXE = ixekizumab; IXE80 = ixekizumab 80 mg;
LOCF = last observation carried forward; LSM = least squares mean; N = number of patients in the analysis
population; PBO = placebo; PSSI = Psoriasis Scalp Severity Index; Q2W = every 2 weeks; Q4W = every 4
weeks; SD = standard deviation; SE = standard error

Source: PSSI total score: CSR RHBC, Table RHBC.14.67 (Page 1, 9 and 10 of 11); PSSI (0): CSR RHBC,
Table RHBC.14.69 (Page 3 of 3)

Psoriasis with palmoplantar involvement at week 12

At week 12, both dose regimens of ixekizumab were statistically significantly superior to
placebo at improving palmoplantar psoriasis as measured by PPASI scores (p<0.001; Table
43). In addition, numerical improvements in PPASI score were observed at week 12 for both
ixekizumab groups compared with etanercept, however these differences were

non-significant (Table 43).%

Table 43: UNCOVER-3: PPASI score mean change from baseline at week 12 and palmoplantar
clearance rates (PPASI=100) - LOCF; ANCOVA (ITT population with baseline palmoplantar
involvement)®®

Endpoint Placebo ETN IXEB0Q4W IXEB0Q2W Total IXE Total
(N=54) (N=95) (N=87) (N=96) (N=183) (N=332)

Number of 54 95 87 96 183 331

patients

Baseline 10.99 (13.39) | 7.35(9.83) 10.21 (12.88) 9.90 (11.34) 10.05 (12.06) | 9.43 (11.75)

Mean

(SD)

Observed 7.90 (14.02) 3.24 (8.16) 2.01 (5.24) 2.03 (5.29) 2.02 (5.25) 3.32(8.34)

Mean at week

12 (SD)

Endpoint -2.55 (1.02) -6.13 (0.78) -7.65 (0.84) -7.64 (0.80) - -

(LSM)

Change (SE)

LSM - -3.58 -5.10 -5.09 - -

Difference (-6.10,-1.05) | (-7.63,-2.57) | (-7.61,-2.57)

(95% ClI)

p-value vs - 0.006 <0.001 <0.001 - -

PBO"

p-value vs - 0.177 0.166

ETN

Eli Lilly and Company Limited

Page 128 of 331




Endpoint Placebo ETN IXEB0Q4W IXEB0Q2W Total IXE Total
(N=54) (N=95) (N=87) (N=96) (N=183) (N=332)

Patients with PPASI 100 (NRI)

n (%) 15 (27.8) 57 (60.0) 54 (62.1) 61 (63.5) 115 (62.8) 187 (56.3)

p-value vs - <0.001 <0.001 <0.001 - -

PBO"

p-value vs - 0.466 0.236

ETN

! The LS Mean, SE, 95% CI and p-values are presented for each treatment versus placebo comparison at each
visit and use an analysis of covariance model including treatment, geographic region, previous non-biologic
systemic therapy, baseline weight category, and baseline PPASI value in the model

2 Cochran-Mantel-Haenszel (CMH) test stratified by pooled centre

ANCOVA = analysis of covariance; Cl = confidence interval; ETN = etanercept; IXE = ixekizumab; IXE80 =
ixekizumab 80 mg; LOCF = last observation carried forward; LSM = least squares mean; N = number of patients
in the analysis population; PBO = placebo; PPASI = Palmoplantar Psoriasis Severity Index; Q2W = every 2
weeks; Q4W = every 4 weeks; SD = standard deviation; SE = standard error

Source: PPASI total score: CSR RHBC, Table RHBC.14.74 (Page 1, 9 and 10 of 11); PPASI (100): CSR RHBC,
Table RHBC.14.71 (Page 9 of 9)

Open-label long-term extension period data (up to week 108)

In the UNCOVER-3 study, all patients received fixed, open-label dosing of ixekizumab 80 mg
Q4W, from week 12 onward (patients were not re-randomised at the start of the open-label
extension phase), for the duration of the five-year long-term extension period, thus reflecting

real world practice more closely. |EEEE_—_—
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Pre-specified subgroups from the three pivotal phase 3 trials (UNCOVER-1, UNCOVER-2
and UNCOVER-3) were examined to determine if there were differences in the rates of
achievement of treatment goals. The integrated analysis set was used to investigate the
effects of subgroup variables such as patient demographics (geographic region, weight),
disease-related variables (disease severity, presence of nails or scalp involvement,
concomitant psoriatic arthritis [PsA]), previous therapies, on the PASI 75 endpoint at week

12. The integrated analysis sets included:

¢ The Primary Psoriasis Placebo-Controlled Integrated Analysis Set — included the

ixekizumab and placebo arms from the induction periods of UNCOVER-1, -2 and -3.

e The Psoriasis Placebo- and Active-Controlled Integrated Analysis Set — included all
treatment arms from the induction period of the pivotal studies, plus an etanercept arm
from studies UNCOVER-2 and UNCOVER-3.

In Primary Psoriasis Placebo-Controlled Integrated Analysis Set, the efficacy and safety of
ixekizumab was demonstrated regardless of age, gender, race, body weight, PASI baseline
severity, plaques location, concurrent psoriatic arthritis, and previous treatment with
systemic biologic and non-biologics systemic therapy (Table 44). Ixekizumab was also
consistently efficacious in systemic treatment-naive, biologic-naive, biologic/anti-TNF-a-
exposed and biologic/anti-TNF-a-failure patients (Section 4.7.4, Section 4.7.5 and Section
4.7.6).

Table 44: Proportion of patients achieving PASI 75 at week 12 (NRI). Primary Psoriasis
Placebo-controlled Integrated Analysis Set. ITT population — UNCOVER-1, UNCOVER-2 and
UNCOVER-3%

Subgroup p-value PBO IXEB0 Q4W | IXE80 Q2W All IXE

(interaction)® | N=792 N=1,165 N=1,169 N=2,334
n (%) n (%) n (%) n (%)

Gender

Male . I I I I

Female I I I I

Age

<40 years [ [ [ [ [

240 years - - - -

Geographic region

Europe” I R #EE EE .

Disease severity

PASI <20 I I I I I

PASI = 20 I I I I I

Weight

<80 kg I - N .
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Subgroup p-value PBO IXE80 Q4W | IXE80 Q2W All IXE

(interaction)® | N=792 N=1,165 N=1,169 N=2,334
n (%) n (%) n (%) n (%)

280 to <100 kg [ [ [ [ [

2100 kg [ [ [ [ [

BMI

Underweight (<18.5 kg/m*) | [ I I I I

Normal (218.5 and <25 I I I I I

kg/m®)

Overweight (225 and <30 I I I I I

kg/m?)

Obese (230 and <40/m?) [ [ [ [ [

Extreme obese (240 kg/m?) | [ I I I I

Specific psoriasis locations at baseline

Baseline scalp psoriasis I I I I I

Yes

No

Baseline palmoplantar I I I I I

psoriasis

Yes

No

Baseline nail psoriasis [ [ [ [ [

Yes

No

Baseline psoriatic arthritis - - - - -

Yes

No

Previous non-biologic systemic therapy (NBST): inadequate response, intolerance or contraindication

<3

=3

2 A logistic regression analysis with treatment, subgroup and the interaction of treatment by subgroup included as
factors, and the treatment by subgroup interaction is tested at the 10% significance level

®p<0.001 versus PBO

©p<0.001 versus 80 mg Q4W

4p<0.05 versus 80 mg Q4W

° Europe’s geographic region includes patients from European Union member states (1576 patients, 95.3%
across all treatment arms [including etanercept], in Austria, France, Netherlands, Spain, United Kingdom,
Germany, Italy, Denmark, Poland, Romania, Czech Republic, Hungary, and Bulgaria), and from Russia (77
patients, 4.7% across all treatment arms [including etanercept]), for the purpose of this report, due to the small
number of Russian patients and the preponderance of investigative sites in the west of Russia

"p<0.05 versus PBO

ITT = intent-to-treat, PASI = psoriasis area and severity index, PBO = placebo, IXE = ixekizumab, IXE80 =
ixekizumab 80 mg; N/A = not available; NBST = Non-biologic systemic therapies; NRI = non-responder
imputation; Q2W = every 2 weeks; Q4W = every 4 weeks
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4.7.4 Efficacy of ixekizumab in etanercept inadequate responders (pre-
specified analysis)
Ixekizumab is able to achieve significant PASI responses in patients with previous
inadequate response to etanercept treatment (i.e. inadequate response, as defined as
PGA=2 at week 12). In the UNCOVER-2 study, 358 patients were randomised to treatment
with twice weekly etanercept. At week 12, 200 (56%) of these patients were classified as
inadequate responders, with only 15.5% of these patients having achieved PASI 75.%
Following a 4-week washout period, etanercept inadequate-responders were treated with
ixekizumab 80 mg Q4W. After 12 weeks of ixekizumab treatment (week 28) 83.5% of
patients achieved PASI 75, 57.0% achieved PASI 90 and 22.0% achieved PASI 100.%

These proportions increased to 88.0% for PASI 75, 66.0% for PASI 90 and 35.0% for PASI
100 following 20 weeks (week 36) of treatment with ixekizumab 80 mg Q4W (Eigure 24).
Following 44 weeks (week 60) of treatment with ixekizumab 82.5% of etanercept
inadequate-responders achieved PASI 75, 68.5% achieved PASI 90 and 43.5% achieved
PASI 100.%" It should be noted that these patients did not receive the ixekizumab 160 mg
loading dose nor the 12 week Q2W induction regimen. The PASI responses observed in
these patients were consistent with those observed in patients who received ixekizumab
80mg Q4W during the induction period of the UNCOVER studies.
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Figure 24: PASI response rates in etanercept inadequate-responders before starting (week 12),
and after 12 weeks (week 28) and 20 weeks (week 36) of ixekizumab 80 mg Q4W treatment®’
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Note: Etanercept inadequate-responders at week 12 had a 4 week washout period before receiving ixekizumab
80 mg Q4W from week 16. Therefore, week 12, week 28 and week 36 data presented above are the equivalent
of 0, 12 and 20 weeks of ixekizumab treatment, respectively

PASI = Psoriasis Area and Severity Index

4.7.5 Efficacy of ixekizumab in patients who have previously been treated
with biologics (pre-specified analysis)
Ixekizumab provides a high-level of efficacy regardless of previous treatment with biologic
therapy. Inthe UNCOVER-2 study, a total of 288 patients had received prior biologic
therapy and 936 patients were biologic-naive.®® For patients who had received prior biologic
therapy and patients who were biologic-naive, PASI 75 response rates were significantly
greater for ixekizumab 80 mg Q2W (92.9% and 88.8%, respectively) and ixekizumab 80 mg
Q4W (74.1% and 78.6%, respectively) compared with those for placebo (0 and 3.2%,
respectively [p<0.05]) and etanercept (30.3% and 44.3%, respectively [p<0.05]).%
Furthermore, the proportion of patients who achieved complete clearance of their symptoms
(PASI 100) in the biologic experienced and biologic-naive patients populations was
significantly greater for ixekizumab 80 mg Q2W (48.8% and 37.8%, respectively) and
ixekizumab Q4W (22.4% and 33.6%, respectively) compared with those for placebo (0 and
0.8%, respectively [p<0.05]) and etanercept (5.3% and 5.3%, respectively [p<0.05]).% In
addition, response rates were similar regardless of whether patients had received prior

biologic therapy or not.
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In the Psoriasis Placebo- and Active-controlled Integrated Analysis Set (UNCOVER-2 and
UNCOVER-3), a total of [JJJlil patients had previously discontinued biologic therapy due to
inadequate response. Following treatment with ixekizumab 80 mg Q2w , [JJllof these
patients were able to achieve complete clearance of their symptoms (PASI 100) at week 12.
The proportion of patients achieving PASI 100 at week 12 was significantly greater for

patients treated with ixekizumab compared to those treated with etanercept (ixekizumab 80

mg Q2W s etanercept |l p<0.001).%°

In the Primary Psoriasis Placebo-controlled Integrated Analysis Set (UNCOVER-1,
UNCOVER-2 and UNCOVER-3), significant proportions of patients achieved complete
clearance (PASI 100) and high-level responses (PASI 75 and PASI 90) regardless of
whether they had discontinued previous biologic treatment due to inadequate response or

other reasons (Figure 25 and Figure 26).%°

Figure 25:

These results were also consistent with patients who had discontinued previous biologic
therapy for reasons other than insufficient response (e.g. intolerance (Figure 26).%°

Figure 26:

Significant improvements in PASI 75 response were achieved regardless of the number of

previous exposures to biologic therapy (Table 45).%
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Table 45: Proportion of patients achieving PASI 75 at week 12 (NRI). Primary Psoriasis
Placebo-controlled Integrated Analysis Set. ITT population — UNCOVER-1, UNCOVER-2 and

UNCOVER-3%

Previous biologic exposure wvalue PBO IXE80 Q4W IXE80 Q2W All IXE
(intperaction)* N=792 N=1,165 N=1,169 N=2,334
n (%) n (%) n (%) n (%)
Never used I I I I I
Ever used ] ] I I
Number of previous
exposures ]
Never used I I I I
Used 1 I I I I
Used 2 I I I I
Used >3 | | | |

#p<0.001 versus PBO
®p<0.001 versus 80 mg Q4W
p<0.05 versus 80 mg Q4W

*A logistic regression analysis with treatment, subgroup, and the interaction of treatment-by-subgroup included as
factors, and the treatment-by-subgroup interaction is tested at the 10% significance level.

ITT = intent-to-treat, PASI = psoriasis area and severity index, PBO = placebo, IXE = ixekizumab, IXE80 =
ixekizumab 80 mg; N/A = not available; NRI = non-responder imputation; Q2W = every 2 weeks; Q4W = every 4
weeks.

4.7.6 Efficacy of ixekizumab in patients eligible for biologic therapy under

current NICE criteria (post-hoc analysis)
Treatment with ixekizumab has demonstrated efficacy in patient populations who would be
eligible for treatment with biologics according to NICE criteria based on previous treatments
and disease severity, demonstrating the efficacy of ixekizumab in a NICE-defined biologic
eligible population (Table 46). The results illustrate the consistently high PASI 75 response
rates observed in patients treated with ixekizumab regardless of previous exposure to

systemic non-biologic and biologic therapies.”*
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Table 46: Proportion of patients achieving PASI 75 at week 12 (NRI). Primary Psoriasis
Placebo-controlled Integrated Analysis Set, selected subgroups — NICE Specific
Reimbursement Criteria; ITT population — UNCOVER-1, UNCOVER-2 and UNCOVER-3"

NICE Criteria p-value PBO IXEB0Q4W IXEB0Q2W

(interaction)?® N=792 N=1,165 N=1,169
n (%) n (%) n (%)

Prior exposure to 22 NBST and /or PUVA

Yes (with PUVA) I I I I

No (without PUVA) I I I

Prior exposure to 22 NBST/PUVA and baseline DLQI>10

Yes (with DLQI>10) I I I I

No (without DLQI>10) I I I

Prior exposure to 22 NBST/PUVA and baseline DLQI>10 and no prior biologic use

Yes (with no prior I I I I

biologic use)

No (with prior biologic [ ] [ ] [

use)

Prior exposure to methotrexate and baseline DLQI >10 and no prior biologic use

Yes (with no prior I I I I

biologic use)

No (with prior biologic [ ] [ ] [

use)

Prior failure to methotrexate and baseline DLQI>10 and no prior biologic use

Yes (with no prior I I I I

biologic use)

No (with prior biologic [ ] [ [

use)

Prior exposure to 21 NBST/PUVA and baseline DLQI>10 and no prior biologic use

Yes (with no prior I I I I

biologic use)

No (with prior biologic [ ] [ [

use)

Perior failure to 21 NBST/PUVA and baseline DLQI>10 and no prior biologic use

Yes (with no prior I I I I

biologic use)

No (with prior biologic [ ] [ [

use)

% A logistic regression analysis with treatment, subgroup, and the interaction of treatment-by-subgroup included
as factors, and the treatment-by-subgroup interaction is tested at the 10% significance level

Note: DLQI>10 was not an eligibility criterion for the UNCOVER studies, however DLQI>10 is used as part of the
assessment of patient eligibility for biologics according to NICE guidance

DLQI>10 and PASI=10 are used as the measures for disease severity

DLQI = Dermatology Life Quality Index, PUVA = psoralen combined with ultraviolet A, NBST = non-biologic
systemic therapies, N = number of patients, n = number of patients in the specified category; N/A = not
applicable; NRI = non-responders imputed
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4.8 Meta-analysis

Head-to-head RCTs between all comparators specified in the NICE scope have not been
conducted; therefore an NMA was conducted to estimate the comparative efficacy between
these treatments as described in Section 4.9. NMA can provide relative measures of effect
for all relevant comparators in the absence of direct evidence and is most suitable when
there are multiple-arm trials included within networks. Use of an NMA in preference to
pairwise meta-analysis allowed all available and relevant evidence to be included, allowing
more precise treatment effects to be calculated. In addition, the results from the NMA will
feed into the economic model to provide the relevant cost-effectiveness of ixekizumab
against relevant comparators. This approach has been used in previous NICE STA

submissions for biologics in psoriasis (for example ustekinumab®® and secukinumab®).

4.9 Indirect and mixed treatment comparisons
49.1 Identification of studies

The SLR described in Section 4.1 was used to identify all potential studies that may have
been relevant for indirect comparison with ixekizumab. The search was broad in order to
capture studies that may have been appropriate once the license for ixekizumab was

granted and the decision problem was confirmed.

4.9.2 Treatments to be compared

The interventions and doses of interest in the base case analysis are presented in Table 47.
For each of the interventions included in the NMA, only licensed doses were taken forward in
the analysis. As the different dosing schedules of etanercept with 25 mg BIW and 50 mg QW
were assumed to be of identical clinical efficacy the two dosages were pooled in the base
case results (etanercept 25mg BIW and etanercept 50mg QW as one etanercept treatment
arm). In addition the base case network did not include the etanercept 50 mg BIW dosing
regimen as the base case analysis used only the biologics at doses approved by NICE in the
decision set. An additional scenario analysis included etanercept 50mg twice weekly (BIW) -
a licensed dose that has not been approved by NICE. This scenario expanded the decision
set and allowed inclusion of a number of studies that included an active head to head
comparison with etanercept 50mg BIW. An additional scenario analysis compared

ixekizumab with the available evidence on standard systemic treatments.
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Table 47: Approved dosing schedules and included studies for the treatments included in the base case analysis

Drug name

Induction phase dose

Maintenance phase dose

Included studies

Adalimumab

80 mg at week 1

40 mg every two weeks starting one week after
the initial dose

Gordon et al. 2006%

CHAMPION (NCT00235820), Saurat et al. 2008°"
REVEAL (NCT00237887), Menter et al. 2008
Asahina et al. 2010*

NCT01483599, Gordon et al. 2015%
NCT00940862, Bissonette et al. 2013%

Etanercept

25 mg administered twice weekly or 50
mg administered once weekly

25 mg administered twice weekly or 50 mg
administered once weekly

Leonardi et al. 2003%’

Papp et al. 2005%

Van de Kerkhof et al. 2008%°
Gottlieb et al. 2003'

Infliximab

5 mg/kg at week 1, 2 and 6.

5 mg/kg every 8 weeks

EXPRESS, Reich et al. 2005™"*
SPIRIT, Gottlieb et al. 2004
Torii et al. 2010'%

EXPRESS I, Menter et al. 2007%*
Chaudhari et al. 2001*%®

Yang et al. 2012"%

Ixekizumab

80 mg every 2 weeks or every 4 weeks

UNCOVER 1 (NCT01474512), Eli Lilly CSR 2015%*

UNCOVER 2 (NCT01597245), Griffiths et al. 2015 and Eli
Lilly CSR 2015'%%?

UNCOVER 3 (NCT01646177), Griffiths et al. 2015 and Eli
Lilly CSR 2015'°%

Secukinumab

300 mg at Weeks 0,1, 2,3 and 4

300 mg monthly maintenance starting at week 4

ERASURE (NCT01365455), Langely et al. 2014"%
FIXTURE (NCT01358578), Langely et al. 2014’
FEATURE (NCT01555125), Blauvelt et al. 2015'%
JUNCTURE (NCT01636687), Paul et al. 2015"”
CLEAR (NCT02074982), Thaci et al. 2015™°
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Drug name

Induction phase dose

Maintenance phase dose

Included studies

Ustekinumab

45 mg or 90 mg at week 1 and 4

45 mg or 90 mg every 12 weeks

111

PEARL, Tsai et al. 2011
PHOENIX 1 (NCT00267969), Leonardi et al. 2008"**
PHOENIX 2 (NCT00307437), Papp et al. 2008
LOTUS, Zhu et al. 2013"**

ACCEPT (NCT00454584), Griffiths et al. 2010
Igarashi et al. 2012™*°

AMAGINE-2 (NCT01708603), Lebwohl et al. 2015’
AMAGINE-3 (NCT01708629), Lebwohl et al. 2015™'
CLEAR (NCT02074982), Thaci et al. 2015™°

Etanercept 50mg
BIW t

50 mg twice weekly

PRISTINE (NCT00663052), Strohal et al. 2013"*

UNCOVER 2 (NCT01597245), Griffiths et al. 2015 and Eli
Lilly CSR 2015'%%

UNCOVER 3 (NCT01646177), Griffiths et al. 2015 and Eli
Lilly CSR 2015'%%

Tyring et al. 2006"*°

NCT01241591, Bachelez et al. 2015"*°

Bagel et al. 2012"**

Gottlieb et al. 2003"”

NCT00710580, Strober et al. 2011%
NCT00691964, Gottlieb et al. 2011

ACCEPT (NCT00454584), Griffiths et al. 2010"*°
FIXTURE (NCT01358578), Langely et al. 2014"%

Cyclosporin

For inducing remission, the recommended initial dose is 2.5 mg/kg/day orally given in 2
divided doses. If there is no improvement after 1 month, the daily dose may be gradually
increased, but should not exceed 5 mg/kg.

Meffert et al. 1997**

Methotrexate

10-25 mg orally, once a week is
recommended

1. Weekly single oral. IM or IV dosage schedule:

10 to 25 mg per week until adequate response
is achieved.

2. Divided oral dose schedule 2.5 mg at 12 hour
intervals for three doses

RESTORE 1 (NCT00251641), Barker et al. 2011'*°

T Etanercept 50mg BIW is a licensed dose that has not been approved by NICE

BIW = twice weekly;IM = intramuscular; IV = intravenous
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493 Inclusion/exclusion criteria for studies included in the NMA

As highlighted in Section 4.9.2, broad inclusion/exclusion criteria were used to identify
potential relevant studies for the NMA. Further criteria specific to the decision problem were
then applied to determine which studies populated the base-case analysis network which

were as follows:

o European Medicines Agency (EMA) licensed dose.
o Dosage regimen approved as cost-effective by NICE.

o Data aligned with assessment point defined by NICE (primary study endpoint).

All of the above criteria had to apply for data from a study to be used to populate the base-

case analysis network. The following clarifications should also be noted:

o Ixekizumab Q4W regimen was included due to uncertainty with the final approved label.

e Ustekinumab- although the NICE assessment point for response to treatment is 16
weeks, this guidance was based on 12 week data and 12 week data was used in the
base-case NMA. Additionally, limited data was available regarding the weight-based

dosing regimen therefore published 45 mg and 90 mg data was used.

¢ In studies with multiple treatment arms, an active treatment arm that met the above

criteria was included in the analysis.

As noted in Section 4.9.2, the above criteria were relaxed to allow inclusion of etanercept 50
mg BIW treatment groups for a sensitivity analysis and an additional network compared
ixekizumab with the available date on standard systemic therapies. It was not feasible to

construct a network that included fumarates, acitretin or phototherapy.

4.9.4 Summary of trials included in the NMA

Network diagrams for the base-case NMA analysis and the two scenario analyses presented

in the submission can be seen in Figure 27, Figure 28 and_Figure 29, respectively.

A summary of each of the trials which were included in the base-case and scenario analyses

can be seen in Table 48.
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Figure 27: Network diagram for the NMA base case analysis
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Figure 28: Network diagram for scenario analysis including 50 mg BIW treatment groups at
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Figure 29: Network diagram for scenario analysis of ixekizumab and conventional systemic

treatments at week 12
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Table 48: Summary of trials used to conduct the base case NMA

Author Year Title Intervention(s) and Outcomes reported Rationale for inclusion
comparator(s)
FEATURE 2015 Secukinumab administration by pre- Secukinumab 300 mg PASI 75 This study (FEATURE) was
(NCT01555125), Blauvelt filled syringe: Efficacy, safety and Secukinumab 150 mg IGA 0,1 included as it contained
etal. 2015'% usability results from a randomised Placeb Ad i comparators of interest. Data
controlled trial in psoriasis acebo ver.se events for the NMA was extracted
(FEATURE) Infections from the EMA 2015
Serious adverse events secukinumab report rather than
Withdrawals the primary publication.
NCT01483599, Gordon et 2015 A phase 2 trial of guselkumab versus | Guselkumab 50 mg PGA 0,1 Although guselkumab was
al. 2015% adalimumab for plague psoriasis Guselkumab 100 mg PASI 75 excluded, the adalimumab
treatment arm was on-label.
Gusglkumab 200 mg PASI 90 The study was included, but
Adalimumab 40 mg PASI 100 the guselkumab arms were
EOW DLQI excluded.
Placebo
UNCOVER 2 and 3 2015 Comparison of ixekizumab with Ixekizumab 80 mg PASI 50 This publication was included,
(NCT01597245), Griffiths etanercept or placebo in moderate to | Q2W PASI 75 although most data were
etal 20151gmd Eli Lilly severe psoriasis (UNCOVER-2 and Ixekizumab 80 mg PASI 90 gathered from the ixekizumab
CSR 2015 UNCOVER-3): Results from two QAW CSR.
phase 3 randomised trials PASI 100
Etanercept 50 mg BIW DLQI
Placebo SPGA
Itch NRS
Safety
UNCOVER-1 2015 A multicentre study with a Placebo PASI 50 This study met all the inclusion
(NCTO01474512), Eli Lilly randomised, double-blind, placebo- Ixekizumab 80 mg PASI 75 criteria
CSR 2015% controlled induction dosing period Q2w PAS| 90
followed by a randomised ek b 80
maintenance dosing period and a xiv\llzuma mg PASI 100
long-term extension period to Q DLQI
evaluate the efficacy of LY2439821 in SPGA
patients with moderate to severe
plaque psoriasis. IF-MC-RHAZ ltch NRS
Clinical Study Report (UNCOVER 1) Safety
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ERASURE 2014 Secukinumab in plague psoriasis - | Etanercept PASI 75 Data from ERASURE and
(NCT01365455), Langely Results of two phase 3 trials Secukinumab 300 mg | PASI 90 FIXTURE were included,
etal. 2014 Secukinumab 150 mg | PASI 100 a"?hougg ?” da:f] were
FIXTURE (NCT01358578), laceb gathered from the
Langely et al. 2014 Placebo DLQI secukinumab EMA report as
PGA 0,1 it was more
comprehensively reported.
AMAGINE-2 2015 Phase 3 studies comparing Ustekinumab 45 mg PASI 75 Ustekinumab data only
(NCT01708603), Lebwohl brodalumab with ustekinumab in Ustekinumab 90 mg PASI 90 included
etal. 2015 psoriasis
AMAGINE-3 Brodalumab 140 mg PASI 100
(NCT01708629), Lebwohl Brodalumab 210 mg sPGA
etal. 2015/ Placebo PSI
JUNCTURE 2014 Efficacy, safety and usability of Secukinumab 300 mg PASI 75 This study was included as it
(NCT01636687), Paul et al. secukinumab administration by Secukinumab 150 mg IGA includes comparators of
2015'° autoinjector/pen in psoriasis: a Placeb Ad i interest. Data was also
randomised, controlled trial acebo v.erse events sourced from the EMA 2015
(JUNCTURE) Serious adverse events report for secukinumab where
Infections not available in the publication.
CLEAR (NCT02074982), 2015 Secukinumab is superior to Secukinumab 300 mg PASI 75 This study met all inclusion
Thaci et al. 2015 ustekinumab in clearing skin of Ustekinumab 45 mg PASI 90 criteria.
subjects with moderate to severe .
plaque psoriasis: CLEAR, a Ustekinumab 90 mg PASI 100
randomised controlled trial IGA
DLQI
Itch NRS
Adverse events
Serious adverse events
Withdrawals
NCT00940862, Bissonette | 2013 Effects of the Tumour Necrosis Adalimumab 40 mg Carotid artery and This study met all inclusion

et al. 2013%

Factor-a Antagonist Adalimumab on
Arterial Inflammation Assessed by
Positron Emission Tomography in
Patients With Psoriasis

Results of a Randomised Controlled
Trial

EOW

Control (no treatment,
topical psoriasis
treatments or PUVA)

ascending aorta
inflammation

PASI change from baseline

criteria.
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EXPRESS II, Menter etal. | 2007 A randomised comparison of Infliximab 3 mg/kg PASI 75 Only 5mg/kg continuous arm
2007 continuous vs. intermittent infliximab (continuous) PASI 90 included.
maintenance regimens over Lyearin | |sfliximab 5 mg/kg
the treatment of moderate to severe (continuous)
plaque psoriasis Infliximab 3 mg/kg (as
needed)
Infliximab 5 mg/kg (as
needed)
Placebo
Chaudhari et al. 2001'% 2001 Efficacy and safety of infliximab Infliximab 5 mg/kg PASI 75 This study met all inclusion
monotherapy for plaque-type Placebo Adverse events criteria.
psoriasis: A randomised trial Serious adverse events
Withdrawals
Gordon et al. 2006 2006 Clinical response to adalimumab Adalimumab 40 mg PASI 75 This study met all inclusion
treatment in patients with moderate to | EOW Adverse events criteria. Adalimumab 40 mg
severe psoriasis: Double-blind, Adalimumab 40 mg OW ' QW was not included.
randomised controlled trial and open- Placeb 9Q Sgrlous adverse events
label extension study acebo Withdrawals
Yang et al. 2012'%° 2012 Infliximab monotherapy for Chinese Infliximab 5 mg/kg PASI 75 This study met all inclusion
patients with moderate to severe Placebo PGA criteria.
plague psoriasis: a randomised, DLOI
double-blind, placebo-controlled Q
multicenter trial Adverse events
Serious adverse events
Withdrawals
Torii et al. 2010"% 2010 Infliximab monotherapy in Japanese | Infliximab 5 mg/kg PASI 50 This study met all inclusion
patients with moderate to severe Placebo PASI 75 criteria.
plaque psoriasis and psoriatic PASI 90
arthritis. A randomised, double-blind,
placebo-controlled multicenter trial. PGA
DLQI

Adverse events
Serious adverse events
Withdrawals
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ACCEPT 2010 Comparison of Ustekinumab and Ustekinumab 45 mg PASI 75 This study met all inclusion
Griffiths et al. 2010'*° Etanercept for Moderate to severe Ustekinumab 90 mg PASI 90 criteria.
Psoriasis Etanercept BIW 50 mg Adverse events
Serious adverse events
Withdrawals
Saurat et al. 2008 2008 Efficacy and safety results from the Adalimumab 40 mg PASI change from baseline | This study met all inclusion
randomised controlled comparative EOW PGA criteria.
e o i peonean® | Metroreate 753 | B
(CHAMPION) acebo PASI 50
PASI 75
PASI 90
PASI 100
Secukinumab EMA 2015 ERASURE study Secukinumab 300 mg PASI 50 This study met all inclusion
report'?° Secukinumab 150 mg | PASI 75 criteria. Secukinumab 150 mg
Placebo PASI 90 was excluded.
PASI 100
Adverse events
Serious adverse events
Withdrawals
EXPRESS, Reich et al. 2005 Infliximab induction and maintenance | Infliximab 5 mg/kg PASI 50 This study met all inclusion
2005 therapy for moderate to severe Placebo PASI 75 criteria.
gzzglaés_ltsﬂ.ir?dpt?izfe I, multicentre, PASI 90
Secukinumab EMA 2015 FEATURE study Secukinumab 300 mg PASI 50 This study met all inclusion
report*° Secukinumab 150 mg | PASI 75 criteria.
Placebo PASI 90
PASI 100

Adverse events
Serious adverse events
Withdrawals
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Secukinumab EMA
report'?®

2015

FIXTURE study

Secukinumab 300 mg
Secukinumab 150 mg
Etanercept 50 mg BIW
Placebo

PASI 50

PASI 75

PASI 90

PASI 100

Adverse events
Serious adverse events
Withdrawals

This study met all inclusion
criteria.

Secukinumab EMA
report'?®

2015

JUNCTURE study

Secukinumab 300 mg
Secukinumab 150 mg
Placebo

PASI 50

PASI 75

PASI 90

PASI 100

Adverse events
Serious adverse events
Withdrawals

This study met all inclusion
criteria.

LOTUS, Zhu et al. 2013

2013

Efficacy and Safety of Ustekinumab in
Chinese Patients with Moderate to
severe Plaque-type Psoriasis:
Results from a Phase 3 Clinical Trial
(LOTUS)

Ustekinumab 45 mg
Placebo

PASI 50

PASI 75

PASI 90

PASI 100

Adverse events
Serious adverse events
Withdrawals

This study met all inclusion
criteria.

Gottlieb et al. 2003*%°

2003

A Randomised Trial of Etanercept as
Monotherapy for Psoriasis

Etanercept 25 mg BIW
Placebo

PASI 50

PASI 75

PASI 90

PGA

DLQI

Adverse events
Serious adverse events
Withdrawals

This study met all inclusion
criteria.
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Leonardi et al. 2003’ 2003 Etanercept as Monotherapy in Etanercept 25 mg QW PASI 50 This study met all inclusion
Patients with Psoriasis Etanercept 25 mg BIW | PASI 75 criteria. Etanercept 25 mg QW
luded.
Etanercept 50 mg BIW | PASI 90 was exclude
Placebo PGA
DLQI
Adverse events
Infections
Serious adverse events
Withdrawals
Papp et al. 2005%° 2005 A global phase Il randomised Etanercept 25 mg BIW | PASI 50 This study met all inclusion
controlled trial of etanercept in Etanercept 50 mg BIW | PASI 75 criteria.
psoriasis: safety, efficacy, and effect
of dose reduction. Placebo PASI 90
sPGA
Adverse events
Infections
Serious adverse events
Withdrawals
Van de Kerkhof et al. 2008 Once weekly administration of Etanercept 50 mg QW PASI 50 This study met all inclusion
2008% etanercept 50 mg is efficacious and Placebo PASI 75 criteria.
well tolerated in patients with PASI 90
moderate to severe plaque psoriasis:
a randomised controlled trial with PGA
open-label extension Adverse events
Infections
Serious adverse events
Withdrawals
Asahina et al. 2010% 2010 Adalimumab in Japanese patients Adalimumab 40 mg PASI 50 This study met all inclusion
with moderate to severe chronic EOW (with loading PASI 75 criteria. Adalimumab 40 mg
plaque psoriasis: efficacy and safety dose) PASI 90 without loading dose and
results from a phase Il/lll randomised | Adalimumab 40 mg adalimumab 80 mg were
controlled study EOW (without loading PGA excluded.
dose) Adverse events
Adalimumab 80 mg Infections
EOW Serious adverse events
Placebo Withdrawals
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116

Igarashi et al. 2012 2012 Efficacy and safety of ustekinumab in | Ustekinumab 45 mg PASI 50 This study met all inclusion
Japanese patients with Ustekinumab 90 mg PASI 75 criteria.
moderate to severe plaque-type Placebo PASI 90
psoriasis: Long-term results PASI change from baseline
from a phase 2/3 clinical trial PGA
VAS
DLQI
PDI
SF-36
PEARL, Tsai etal. 2011'"* | 2011 Efficacy and safety of ustekinumab for | Ustekinumab 45 mg PASI 50 This study met all inclusion
the treatment of moderate to severe Placebo PASI 75 criteria.
psoriasis: a phase Ill, randomised, PASI 90
placebo-controlled trial in Taiwanese
and Korean patients (PEARL) PASI 100
PASI change from baseline
PGA
DLQI
Adverse events
Infections
Serious adverse events
Withdrawals
PHOENIX 1 2008 Efficacy and safety of ustekinumab, a | Ustekinumab 45 mg PASI 50 This study met all inclusion
(NCT00267969), Leonardi human interleukin-12/23 monoclonal Ustekinumab 90 mg PASI 75 criteria.
et al. 2008'*? antibody, in patients with psoriasis: Placeb PASI 90
76-week results from a randomised aceno
double-blind, placebo-controlled trial PASI 100

(PHOENIX 1)

PASI change from baseline
PGA
DLQI
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PHOENIX 2 2008 Efficacy and safety of ustekinumab, a | Ustekinumab 45 mg PASI 50 This study met all inclusion
(NCT00307437), Papp et human interleukin-12/23 monoclonal | ystekinumab 90 mg PASI 75 criteria.
al. 2008 antibody, in patients with psoriasis: blaceb PASI 90
52-week results from a randomised, aceno
double-blind, placebo-controlled trial PASI 100
(PHOENIX 2) PASI change from baseline
Adverse events
Infections
Serious adverse events
Withdrawals
REVEAL (NCT00237887), | 2008 Adalimumab therapy for moderate to | Adalimumab 40 mg PASI 90 This study met all inclusion
Menter et al. 2008% severe psoriasis: a randomised, EOW PASI 100 criteria.
controlled phase I trial Placebo PASI change from baseline
PGA
Adverse events
Infections
Serious adverse events
Withdrawals
SPIRIT, Gottlieb et al. 2004 Infliximab induction therapy for Infliximab 3 mg/kg PASI 50 Only the 5mg/kg arm included.
2004 patients with severe plaque-type Infliximab 5 mg/kg PASI 75
psoriasis: a randomised, double-blind, Placeb PASI 90
placebo-controlled trial acebo
PGA
Adverse events
Infections
Serious adverse events
Withdrawals
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PRISTINE trial Strohal et al | 2013 The efficacy and safety of etanercept | Etanercept 50 mg QW PASI 50 This study met all inclusion
2013"*° when used with as-needed adjunctive | gtanercept 50 mg BIW | PASI 75 criteria.
topical therapy in a randomised, PAS| 90
double-blind study in subjects with )
moderate-to-severe psoriasis (the PASI change from baseline
PRISTINE trial) PGA
DLQI
Adverse events
Serious adverse events
Withdrawals
Tyring et al. 2006™*° 2006 Ft?nerceptdagd clinical outcomes, Etanercept 50 mg BIW | PASI 50 This study met all inclusion
atigue, and depression in psoriasis: criteria.
double-blind placebo-controlled Placebo PASI 75
randomised phase Il trial PASI 90
HAM-D
FACIT
Adverse events
Infections
Serious adverse events
Withdrawals
Bachelez et al. 2015"%° 2015 Tlofac;)tm!b verzus ?tatnercept or Tofacitinib 5 mg BID PASI 50 Whilst this study included
placebo in moderate-to-severe . tofacitinib which was excluded
; - Tofacitinib 10 mg BID PASI 75
chronic plaque psoriasis: a phase 3 9 in the PICOS, the etanercept
randomised non-inferiority trial. Etanercept 50 mg BIW | PASI 90 and placebo treatment arms
Placebo PASI change from baseline | could be used.
PGA O
DLQI
Bagel et al. 2012'% 2012 Moderate-to-severe plaque psoriasis | Etanercept 50 mg BIW | PASI This study met all inclusion
with scalp involvement: a randomised, | Placebo PSSI criteria.
double-blind, placebo-controlled study Adverse events
of etanercept Serious adverse events
Withdrawals
Gottlieb et al. 2011'*® 2011 Efficacy and safety of briakinumab vs. | Briakinumab 200 mg/kg | PASI 75 This study met all inclusion
etanercept and placebo in patients Etanercept 50 mg BIW | PGA criteria. Briakinumab was not

with moderate-to-severe chronic
plaque psoriasis

Placebo

Adverse events
Serious adverse events
Withdrawals

included.
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122

Strober et al. 2011 2011 Efficacy and safety results from a Briakinumab 200 mg/kg | PASI 75 This study met all inclusion
phase Ill, randomised controlled trial | Etanercept 50 mg BIW | PGA criteria. Briakinumab was not
comparing the safety and efficacy of included.
briakinumab with etanercept and Placebo Adverse events
placebo in patients with moderate-to- Serious adverse events
severe chronic plaque psoriasis Withdrawals

Meffert et al. 1997 1997 Low-dose (1.25 mg/kg) cyclosporin A: | Cyclosporin 1.25 mg/kg | PASI 50 This study met all inclusion
treatment of psoriasis and Cyclosporin 2.5 mg/kg PASI 75 criteria. Cyclosporin 1.25
investigation of the influence on lipid - mg/kg was excluded.

- Placebo Blood lipids
profile.

RESTORE (Barker et 2011 Efficacy and safety of infliximab vs. Infliximab 5 mg/kg PASI 50 This study met all inclusion

al.2011)'*® methotrexate in patients with Methotrexate 15 mg PASI 75 criteria.
moderate-to-severe plague psoriasis: QW PASI 90
results of an open-label, active-
controlled, randomised trial PGA
(RESTORE1) DLQI

SF-36

BID = twice daily; BIW = twice weekly; BSA = body surface area; DLQI = Dermatology Life Quality Index; EMA = European Medicines Agency; EOW = every other week; HAM-
D = Hamilton Rating Scale for Depression; NMA = network meta-analysis; PASI = Psoriasis Area And Severity Index; PASI 50 = 250% improvement psoriasis area and
severity index score; PASI70 = 270% improvement psoriasis area and severity index score; PASI 75 = 275% improvement psoriasis area and severity index score; PASI 90 =
290% improvement psoriasis area and severity index score; PASI 100 = 100% improvement psoriasis area and severity index score; PDI = Psoriasis Disability Index; PGA =
physician’s global assessment; PSI = psoriasis symptom inventory; QW = once weekly; Q2W = every 2 weeks; Q4W = every 4 weeks; sSPGA = static physician global
assessment score; VAS = visual analogue scale
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495 Excluded studies

Studies which were excluded from the NMA and the justification for their exclusion can be

seen in Appendix 8.

496 Outcomes assessed in the NMA

The NMA results presented in this submission focus on the most relevant efficacy parameter
in the moderate to severe psoriasis therapy area, namely PASI response rates. PASI
response rates were consistently reported across all studies and are the key efficacy
parameter in the economic analysis. Other outcomes were either poorly or inconsistently
reported across studies (e.g. definition of adverse events) and are therefore not reported

further in this section. The PASI response rates which have been included are as follows:

e PASI 50 defined as a minimum of 50% improvement of PASI score from baseline
e PASI 75 defined as a minimum of 75% improvement of PASI score from baseline
o PASI 90 defined as a minimum of 90% improvement of PASI score from baseline

o PASI 100 defined as complete resolution of all disease.

The use of PASI response rates as the primary outcome measure is consistent with previous
NICE STA submissions for biologics in psoriasis and, as stated, also aligns with the efficacy

inputs used to inform the cost-effectiveness model.

4.9.7 Patient populations of trials included in the NMA

The NMA base-case analysis included the ITT patient populations as reported in the final
publications/sources. No sub-groups are reported - as noted below the sub-group of patients
that were inadequate responders to TNF-a inhibitors was considered but this analysis could
not be progressed. Entry criteria for the included studies were largely consistent with
patients requiring a baseline PASI of 10-12 or greater. Exposure to prior treatment varied
across studies, as noted, i.e. not all patients in the included study were documented
inadequate responders/contra-indicated to standard systemic therapies. However as a large
proportion of the included studies have informed prior NICE technology appraisals, it can
was assumed that the overall populations were relevant to the NICE scope. The patient
demographics and baseline characteristics of studies included in the base case NMA can be
seen in Table 49. In addition, the PASI outcome responses from the trials can be seen in
Table 50.
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Table 49: Patient demographics and baseline characteristics of studies included in the base-case NMA

Study Treatment | Trial N Age +SD Male Weight [+SD |White |Psoriasis [+SD Previous | Prior PASI |[+SD
duration/1° (years) | (range) | (%) (kg) (%) duration systemic |biologic |score |(range)
endpoint (years) and/or (%)

(weeks) PUVA (%)

UNCOVER |IXE 80mg |264/12 433 (451 12.4 67.2 924 22.7 192.6 19.9 19.9 63.7/NR 40 20.1 8

1Lilly CSR |Q2wW

2015

IXE 80mg 432 |45.6 13 66.9 92.5 23.9 |91.9 19.5 11.9 55.1/NR 38.9 20 7.3
Q4w
PBO 431 (464 13.4 70.3 91.8 25 93 19.5 11.7 56.1/NR 42 20.3 8.6

UNCOVER |IXE 80mg |264/12 351 |45.0 13 63 89 22 94 18 12 51/46 24 19 7

2 Griffiths Q2w

2015

IXE 80mg 347 |45.0 14 70 93 23 |92 19 13 51/46 25 20 7
Q4w
PBO 168 [45.0 12 71 92 22 189 19 13 48/44 26 21 8

UNCOVER |IXE 80mg |264/12 385 |46.0 13 66 90 23 94 18 12 44/39 15 21 8

3 Griffiths Q2w

2015

IXE 80mg 386 |46.0 13 67 91 24 93 18 12 47/40 15 21 8

Q4w

PBO 193 |46.0 12 70 91 21 91 18 13 43/31 17 21 8
CHAMPION [ADA 40mg | 16 108 |42.9 12.6 64.8 81.7 20 95.4 17.9 10.1 82.2 NR 20.2 7.5
Saurat 2007 | EOW

PBO 53 40.7 11.4 66 82.6 19.9 |925 18.8 8.7 90.4 NR 19.2 6.9

NCT014835 |ADA 40mg |52/16 43 50.0 70 91.6 199 |91 19.3 12.8 40/27.5 60 20.2 7.6

99 Gordon |EOW

2015

PBO 42 46.5 67 93.6 22.6 |93 18 13.3 50/21.4 36 21.8 10

NCT009408 |ADA 40mg |16 20 56.1 11 85 95.1 11.5 | 100 NR NR NR 11.6 53

62 EOW

Bissonette

2612 PBO 10 57.4 7.6 60 94.8 17.6 | 100 NR NR NR 13.1 5.7

REVEAL ADA 40mg | 52/16 814 |44.1 13.2 67.1 92.3 23 91.2 18.8 11.9 23.1/17.0 11.9 19 7.1

Menter 2008 | EOW
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Study Treatment | Trial N Age +SD Male Weight [+SD |White |Psoriasis [+SD Previous | Prior PASI |[+SD
duration/1° (years) | (range) | (%) (kg) (%) duration systemic |biologic |score [(range)
endpoint (years) and/or (%)

(weeks) PUVA (%)
PBO 398 |45.4 13.4 64.6 924.1 23 |90.2 18.4 11.9 22.1/14.8 |13.3 18.8 7.1

Asahina ADA 40mg | 24/16 43 44.2 14.3 81.4 67.4 99 |0 14 7.4 41.9/23.3 |NR 30.2 10.9

2010 EOW

PBO 46 43.9 10.8 89.1 71.3 153 |0 15.5 8.8 37.0/41.3 |NR 29.1 11.8

Gottlieb ETN 25mg | 24/12 57 48.2 (25-72) |58 91.8 89 23 (SE+1.6) |MTX 39/37 |[NR 17.8 (SE+1.1)

2003 BIW

PBO 55 46.5 (18 to77) | 67 90.7 95 20 (SE+1.7) |MTX 36/42 |NR 19.5 (SE+1.3)
Leonardi ETN 25mg | 24/12 162 |45.4 (SEx1.0) |67 NR 85 18.5 (SE+0.9) |NR NR 18.5 (SE+0.7)
2003 BIW

PBO 166 |45.6 (SEx1.0) |63 NR 90 18.4 (SE+0.9) |NR NR 18.3 (SE+0.6)
Papp 2005 |ETN 25mg |24/12 196 |46.0 (20-87) |65 NR 92 215 (0.8-64.6) |MTX 35/35 |NR 16.9 (4.0-51.2)

BIW

PBO 193 |44.0 (18-80) |64 NR 91 17.5 (1.4-51.2) |MTX 39/34 |NR 16 (7.0-62.4)

van de ETN 50mg |24/12 96 45.9 12.8 61.5 83.4 16 |NR 19.3 11.3 49.0/69.8 |NR 214 9.3

Kerkhof Qw

2008

PBO 46 43.6 12.6 54.4 79.1 20.2 |NR 17.3 8.2 47.8/69.6 |NR 21 8.7

ERASURE |SEC 52/12 245 |44.9 13.5 69 88.8 24 169.8 17.4 11.1 52.2/NR 28.6 22.5 9.2

Langley 300mg

2014 (EMA

2015) PBO 248 |45.4 12.6 69.4 89.7 25 |71 17.3 43.5/NR 29.4 214 9.1

FEATURE |SEC 208/12 59 45.1 12.6 64.4 92.6 259 |915 18 11.9 33.9/NR 39 20.7 8

Blauvelt 300mg

2015 (EMA

2015) PBO 59 46.5 14.1 66.1 88.4 21.6 |96.6 20.2 14.2 49.2/NR 44.1 21.1 8.5

FIXTURE SEC 52/12 327 |445 13.2 68.5 83 21.6 [68.5 15.8 - 59.6/NR 11.6 23.9 9.9

Langley 300mg

2014 (EMA

2015) PBO 326 |44.1 12.6 72.7 82 20.4 |66.9 16.6 - 61.0/NR 10.7 24.1 10.5

JUNCTURE |SEC N/A/I12 60 46.6 14.2 76.7 91 23.1 |93.3 21 - 50.0/NR 25 18.9 6.4
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Study Treatment | Trial N Age +SD Male Weight [+SD |White |Psoriasis [+SD Previous | Prior PASI |[+SD
duration/1° (years) | (range) | (%) (kg) (%) duration systemic |biologic |score [(range)
endpoint (years) and/or (%)

(weeks) PUVA (%)

Paul et al 300mg

2015 (EMA

2015) PBO 61 43.7 12.7 62.3 90.2 21.2 |96.7 19.9 - 47.5/NR 21.3 19.4 6.7

CLEAR SEC 52/16 337 |45.2 13.96 68 87.4 19.9 |88.7 19.6 - 64.7 14.2 21.7 8.5

Thaci 2015 |300mg 5

UST 45mg 339 (446 13.67 74.3 87.2 22.1 |85 16.1 - 65.8 13 215 8.07
1
EXPRESS |INF 5mg 50/10 301 |42.6 11.7 68.8 NR NR 19.1 - MTX 419 |NR 22.9 9.3
Reich 2005 142.5
PBO 77 43.8 12.6 79.2 NR NR 17.3 - MTX NR 22.8 8.7
45.5/45.5

EXPRESS 2 |INF 5mg 50/10 314 (445 13 65 92.2 23.2 |93.3 191 - 34.7/27.4 |14.3 20.4 7.5

Menter 2007

PBO 208 |44.4 12.5 69.2 91.1 22.6 |190.9 17.8 - 33.7/29.8 13 19.8 7.7

Chaudhari INF 5mg 16/10 11 51 14 63.6 87 20 NR NR - NR NR 221 11.5

2001

00 PBO 11 45 12 72.7 85 19 NR NR - NR NR 20.3 5.5

SPIRIT INF 5mg 30/10 99 44+ 73.7 NR NR 161 - 88.9/68.7 |[33.3 20t

Gottlieb

2004 PBO 51 45t 60.8 NR NR 161 - 82.4/66.7 |31.4 181

Torii et al INF 5mg 78/10 35 46.9 13 62.9 68.5 134 |0 14.2 8.9 94.3/34.3 NR 31.9 12.8

2010

PBO 19 43.3 12.3 73.7 69.7 89 |0 11.1 6.5 94.7/36.8 |NR 33.1 15.6

Yang 2012 |INF 5mg 26/10 84 394 12.3 71.4 68.2 9.2 |0 16 10.8 NR NR 23.9 10.7

PBO 45 40.1 111 77.8 67.4 99 |0 16 8.9 NR NR 25.3 12.7

ACCEPT UST 45mg | 64/12 209 |45.1 12.6 63.6 90.4 21.1 |92.3 18.9 11.8 61.7/66.0 [12.4 20.5 9.2

Griffiths

2010 UST 90mg 347 |44.8 12.3 67.4 91 22.8 |89 18.7 11.8 52.4/66.3 10.4 19.9 8.4
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Study Treatment | Trial N Age +SD Male Weight [+SD |White |Psoriasis [+SD Previous | Prior PASI |[+SD
duration/1° (years) | (range) | (%) (kg) (%) duration systemic |biologic |score [(range)
endpoint (years) and/or (%)

(weeks) PUVA (%)

Igarashi UST 45mg | 72/12 64 45.01 82.8 73.2 154 |0 15.8 8.2 73.4/56.3 1.6 30.1 12.9
2012

UST 90mg 62 44.0t 75.8 71.1 14 |0 17.3 10.7 83.9/82.3 |0 28.7 11.2

PBO 32 49.0t 83.9 71.2 109 |0 16 11.2 65.6/62.5 |0 30.3 11.8
LOTUS Zhu |UST 45mg | 36/12 160 |40.1 12.4 78.1 69.9 119 |0 14.6 8.9 39.4/37.5 |11.9 23.2 9.5
201

013 PBO 162 |39.2 12.2 75.9 70 126 |0 14.2 8.6 42.6/37.0 [6.8 22.7 9.5

PEARL Tsai |UST 45mg | 36/12 61 40.9 12.7 82 73.1 12.7 |0 119 7.5 70.5/80.3 |21.3 25.2 11.9

2011 PBO 60 40.4 10.1 88.3 74.6 13 |0 13.9 7.3 71.7/86.7 |15 22.9 8.6

PHOENIX 1 |UST 45mg | 76/12 255 (4438 125 68.6 93.7 23.8 [NR 19.7 11.7 55.3/67.8 |52.5 20.5 8.6

Leonardi

2008 UST 90mg 256 |46.2 11.3 67.6 93.8 239 |NR 19.6 11.1 55.1/66.0 |50.8 19.7 7.6

PBO 255 |44.8 11.3 71.8 94.2 23.5 [NR 20.4 11.7 55.7/58.8 |50.2 20.4 8.6

PHOENIX 2 |UST 45mg |52/12 409 (451 12.1 69.2 90.3 21 NR 19.3 11.7 54.5/69.9 |[38.4 19.4 6.8

P 2008

app UST 90mg 411 |46.6 12.1 66.7 91.5 21.3 |NR 20.3 12.3 54.5/65.0 |36.5 20.1 7.5
PBO 410 |47 12.5 69 91.1 21.6 |NR 20.8 12.2 58.8/67.3 |38.8 194 7.5

AMAGINE 2 |UST 52/12 300 |45 13 68.3 91 24 190.3 19 13 75 28 20 8.4

Lebwonhl 45mg,

2014 90mg

PBO 309 |44 13 70.9 92 23 88.3 18 12 74.4 29.1 20.4 8.2

AMAGINE 3 |UST 52/12 313 |45 13 67.7 90 22 89.5 18 12 70.3 24 20.1 8.4

Lebwohl 45mg,

2014 90mg

PBO 315 |44 13 66 89 22 93.3 18 12 65.4 24.1 20.1 8.7

ADA = Adalimumab; BIW = twice weekly; CSR = Clinical Study Report; EOW = every other week; ETN = Etanercept; INF = Infliximab; IXE = Ixekizumab; MTX = Methotrexate;
NR = not reported; PASI = Psoriasis Area and Severity Index; PBO = placebo; PUVA = Psoralen plus ultraviolet light; QW = once weekly; Q2W = every 2 weeks; Q4W = every
4 weeks; UST = Ustekinumab; SEC = Secukinumab; SD = Standard deviation; SE = Standard error
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Table 50: PASI outcome responses as reported by all included RCTs

Trial Author Treatment Time N 12 weeks 12 week |16 week
point, PASI 50 PASI 75 PASI 90 PASI 100 (NICE (NICE
weeks endpoint) endpoint)

(n) | (%) | () (%) | () | (%) (n) (%)

ACCEPT Griffiths 2010 |Ustekinumab 45mg |12 209 |- - 141 67.46 |76 36.36 |- - Yes Yes Yes

ACCEPT Griffiths 2010 |Ustekinumab 90mg (12 347 |- - 256 73.78 (155 |44.67 |- - Yes Yes Yes

AMAGINE-2 |Lebwohl 2015 |Ustekinumab 12 300 |- - 210 70.00 [141 [47.00 |65 21.67 |Yes Yes Yes

45mg<100kg,
90mg>100kg

AMAGINE-2 [Lebwohl 2015 |Placebo 12 309 |- - 25 8.09 |9 291 2 0.65 Yes Yes Yes

AMAGINE-3 [Lebwohl 2015 |Ustekinumab 12 313 |- - 217 69.33 (150 |47.92 |58 18.53 |Yes Yes Yes

45mg<100kg,
90mg>100kg

AMAGINE-3 |Lebwohl 2015 |Placebo 12 315 |- - 19 6.03 |6 1.90 1 0.32 Yes Yes Yes

CHAMPION (Saurat 2008  |Adalimumab 16 108 (95 87.96 (86 79.63 |56 51.85 |18 16.67 |- - Yes

80mg/40mg EOW

CHAMPION |Saurat 2008  |Placebo 16 53 16 30.19 |10 18.87 |6 11.32 |1 1.89 - - Yes

CLEAR Thaci 2015 Secukinumab 12 334 |- - 304 91.02 (243 [72.75 (130 38.92 |Yes Yes -

300mg

CLEAR Thaci 2015 Ustekinumab 12 335 |- - 265 79.10 [179 |[53.43 |86 25.67 |Yes Yes -

45mg<100kg,
90mg>100kg

ERASURE |EMA 2015 Secukinumab 12 245 (222 90.61 {200 81.63 |145 |59.18 |70 28.57 |Yes Yes -

300mg

ERASURE |EMA 2015 Placebo 12 246 |22 8.94 |11 4.47 3 1.22 2 0.81 Yes Yes -

EXPRESS |Reich 2005 Infliximab 5mg/kg |10 301 |274 91.03 |242 80.40 (172 |57.14 |- - Yes - Yes

EXPRESS |Reich 2005 Placebo 10 77 6 7.79 |2 260 |1 1.30 - - Yes - Yes

EXPRESS ll|Menter 2007 |Infliximab 5mg/kg |10 314 237 75.48 (142 |45.22 |- - Yes - Yes

EXPRESS ll|Menter 2007 |Placebo 10 208 |- - 4 1.92 1 0.48 - - Yes - Yes
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Trial Author Treatment Time N 12 weeks 12 week |16 week
point, PASI 50 PASI 75 PASI 90 PASI 100 (NICE (NICE
weeks endpoint) endpoint)

(n) | () | (n) %) | () | (%) (n) (%)

FEATURE |EMA 2015 Secukinumab 12 58 51 87.93 |44 75.86 |35 60.34 |25 43.10 |Yes Yes -

300mg

FEATURE |EMA 2015 Placebo 12 59 3 5.08 |0 0.00 |0 0.00 0 0.00 Yes Yes -

FIXTURE EMA 2015 Secukinumab 12 323 |296 91.64 |249 77.09 (175 |54.18 |78 24.15 |Yes Yes -

300mg

FIXTURE EMA 2015 Placebo 12 324 |49 15.12 |16 4.94 5 1.54 0 0.00 Yes Yes -

JUNCTURE |[EMA 2015 Secukinumab 12 60 |58 96.67 |52 86.67 |33 55.00 |16 26.67 |Yes Yes -

300mg

JUNCTURE [EMA 2015 Placebo 12 61 5 8.20 |2 3.28 0 0.00 0 0.00 Yes Yes -

LOTUS Zhu 2013 Ustekinumab 45mg |12 160 |146 91.25 (132 82.50 |107 |66.88 (38 23.75 |Yes Yes Yes

LOTUS Zhu 2013 Placebo 12 162 |32 19.75 (18 11.11 |5 3.09 1 0.62 Yes Yes Yes

PEARL Tsai 2011 Ustekinumab 45mg |12 61 51 83.61 |41 67.21 |30 49.18 8.20 Yes Yes Yes

PEARL Tsai 2011 Placebo 12 60 |8 13.33 |3 500 (1 1.67 |0 0.00 Yes Yes Yes

PHOENIX 1 |Leonardi 2008 |Ustekinumab 45mg |12 255 |213 83.53 |171 67.06 (106 (41.57 |32 1255 |Yes Yes Yes

PHOENIX 1 |Leonardi 2008 |Ustekinumab 90mg |12 256 |220 85.94 |170 66.41 |94 36.72 |28 10.94 |Yes Yes Yes

PHOENIX 1 |Leonardi 2008 |Placebo 12 255 |26 10.20 |8 3.14 5 1.96 0 0.00 Yes Yes Yes

PHOENIX 2 |Papp 2008 Ustekinumab 45mg |12 409 |342 83.62 |273 66.75 (173 |42.30 |74 18.09 |Yes Yes Yes

PHOENIX 2 |Papp 2008 Ustekinumab 90mg |12 411 |367 89.29 (311 75.67 |209 |50.85 |75 18.25 |Yes Yes Yes

PHOENIX 2 |Papp 2008 Placebo 12 410 |41 10.00 (15 3.66 3 0.73 0 0.00 Yes Yes Yes

REVEAL Menter 2008  |Adalimumab 16 814 |- - 578 71.01 |- - - - - - Yes

80mg/40mg EOW

REVEAL Menter 2008  |Placebo 16 398 |- - 26 6.53 - - - - - - Yes

SPIRIT Gottlieb 2004 |Infliximab 5mg/kg 10 99 96 96.97 |87 87.88 |57 5758 |- - Yes Yes -

SPIRIT Gottlieb 2004 |Placebo 10 51 11 21.57 (3 5.88 1 1.96 - - Yes Yes -
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Trial Author Treatment Time N 12 weeks 12 week 16 week
point, PASI 50 PASI 75 PASI 90 PASI 100 (NICE (NICE
weeks endpoint) endpoint)

m) | (%) (n) (%) | (n) (%) (n) (%)

UNCOVER |[CSR Ixekizumab 80mg |12 432 389 90.05 |357 82.64 (279 |64.58 (145 3356 |- - -

1 Q4w

UNCOVER |[CSR Ixekizumab 80mg |12 433 |406 93.76 |386 89.15 (307 |70.90 (153 35.33 |- - -

1 Q2w

UNCOVER [CSR Placebo 12 431 |50 11.60 |17 3.94 2 0.46 0 0.00 - - -

1

UNCOVER |Griffiths 2015 |Ixekizumab 80mg |12 347 |303 87.32 |269 77.52 (207 |59.65 |107 30.84 |- - -

2 Q4w

UNCOVER |Griffiths 2015 |Ixekizumab 80mg |12 351 |333 94.87 |315 89.74 (248 |70.66 (142 40.46 | - - -

2 Q2w

UNCOVER |Griffiths 2015 |Placebo 12 168 |11 6.55 |4 2.38 1 0.60 1 0.60 - - -

2

UNCOVER |Griffiths 2015 |Ixekizumab 80mg |12 386 |347 89.90 |325 84.20 [252 |65.28 |135 34.97 |- - -

3 Q4w

UNCOVER |Griffiths 2015 |Ixekizumab 80mg |12 385 |361 93.77 |336 87.27 |262 |68.05 |145 37.66 |- - -

3 Q2w

UNCOVER |Griffiths 2015 |Placebo 12 193 (30 15.54 |14 7.25 6 3.11 0 0.00 - - -

3

Asahina Asahina 2010 |Adalimumab 16 43 35 81.40 (27 62.79 |17 39.53 - - - - Yes

80mg/40mg EOW
Asahina Asahina 2010 |Placebo 16 46 9 19.57 |2 4.35 0 0.00 - - - - Yes
Bissonnette |Bissonnette Adalimumab 16 20 - - 14 70.00 |- - - - - - Yes
2012 80mg/40mg EOW

Bissonnette |Bissonnette Placebo 16 10 - - 2 20.00 |- - - - - - Yes
2012

Chaudhari |Chaudhari Infliximab 5mg/kg |10 11 - - 9 81.82 |- - - - Yes Yes
2001

Chaudhari [Chaudhari Placebo 10 11 - - 2 18.18 | - - - - Yes Yes
2001
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Trial Author Treatment Time N 12 weeks 12 week (16 week
point, PASI 50 PASI 75 PASI 90 PASI 100 (NICE (NICE
weeks endpoint) endpoint)

(n) | (%) | () (%) | () | (%) (n) (%)

Gordon Gordon 2015 |Adalimumab 16 43 - - 30 69.77 (19 4419 |11 2558 |- - Yes

80mg/40mg EOW

Gordon Gordon 2015 |Placebo 16 42 - - 2 4.76 1 2.38 0 0.00 - - Yes

Gottlieb Gottlieb 2003 |Etanercept 25mg 12 57 40 70.18 |17 29.82 |6 1053 |- - Yes Yes Yes

BIW

Gottlieb Gottlieb 2003  |Placebo 12 55 6 1091 |1 182 |0 0.00 - - Yes Yes Yes

Igarashi Igarashi 2012 |Ustekinumab 45mg |12 64 53 82.81 |38 59.38 |21 3281 |- - Yes Yes Yes

Igarashi Igarashi 2012 |Ustekinumab 90mg |12 62 52 83.87 |42 67.74 |27 4355 |- - Yes Yes Yes

Igarashi Igarashi 2012 |Placebo 12 31 4 12.90 |2 6.45 1 3.23 - - Yes Yes Yes

Leonardi Leonardi 2003 |Etanercept 25mg 12 162 |94 58.02 |55 33.95 |19 11.73 |- - Yes Yes Yes

BIW
Leonardi Leonardi 2003 |Placebo 12 166 |24 14.46 |6 3.61 1 0.60 - - Yes Yes Yes
Papp Papp 2005 Etanercept 25mg 12 196 (126 64.29 (67 34.18 |21 10.71 |- - Yes Yes Yes
BIW

Papp Papp 2005 Placebo 12 193 |18 9.33 |6 3.11 1 0.52 - - Yes Yes Yes

Torii Torii 2010 Infliximab 5mg/kg |10 35 29 82.86 |24 68.57 (19 5429 |- - Yes Yes

Torii Torii 2010 Placebo 10 19 2 10.53 |0 0.00 0 0.00 - - Yes Yes

van de van de Kerkhof |Etanercept 50mg 12 96 66 68.75 (36 37.50 (13 1354 |- - Yes Yes Yes

Kerkhof 2008 QW

van de van de Kerkhof |Placebo 12 46 4 8.70 |1 2.17 1 2.17 - - Yes Yes Yes

Kerkhof 2008

Yang Yang 2012 Infliximab 5mg/kg |10 84 79 94.05 |68 80.95 (48 57.14 |- - Yes Yes

Yang Yang 2012 Placebo 10 45 6 13.33 |1 2.22 0 0.00 - - Yes Yes

BIW=Twice a week dosing regimen; CSR=clinical study report; EMA=European Medicines Agency; EOW=every other week; PASI=Psoriasis Area and Severity Index;
NICE=National Institute for Health and Care Excellence; PASI50= 250% improvement in Psoriasis Area and Severity Index; PASI75= 275% improvement in Psoriasis Area and
Severity Index; PASI90= 290% improvement in Psoriasis Area and Severity Index; PASI100= 100% improvement in Psoriasis Area and Severity Index; QIW=0nce weekly
dosing regimen; Q2W=Every second week dosing regimen; Q4W=Every fourth week dosing regimen
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4.9.8 Differences in patient populations of trials included in the NMA

Patient demographics and baseline characteristics for each of the studies include in the

NMA can be seen in Table 49.

When comparing the proportion of males in the studies there was a high homogeneity with
most trials including 60-80% of male patients. The mean proportion of males was 69.3% in
the experimental arms and 70.7% in the control arms with similar calculated standard
deviations of 4.6% and 5.3% for the experimental and control arms, respectively. The
medians in both groups were also relatively close to each other with 67.7% and 70.3% in the
experimental and control arms, respectively. Hence the variation in male proportions are not

assumed to have an impact on the study results overall.

The average age was homogenous across all studies and ranges between 40 and 50 years.
The mean age in all included studies was 45.0 years with a median age of 45.1 years. The
standard deviation of the calculated mean was 1.77 years supporting the homogeneity of

age within the included studies.

The studies included in the NMA were largely made up of Caucasian patients (mean
proportion: 68.2% in the experimental arms versus 68.1% in the control arms). The median
proportion of Caucasians was 91% and 90% for the experimental and control arms,
respectively. However, some studies conducted in the Far East did not include any
Caucasian patients - Asahina et al. 2010*, Torii et al. 2010'®, Yang et al. 2012'%, Igarashi
et al. 2012'*®, Zhu et al. 2013, Tsai et al. 2011™* The predictive impact of race has not
been seen in psoriasis, however sensitivity analyses which excluded Asian patients from the
evidence network confirmed that race did not impact the base case results (not presented in

this submission).

The average patient weight in all trials was 85.7 kg with a standard deviation of the
calculated mean of 7.4 kg. The median weight was 90.1 kg. There were a small number of
outliers with respect to the average body weight, which were primarily the Asian studies. The
impact of body weight might be a factor of patient race, which was examined in sensitivity

analyses and did not impact on base case results (not presented in this submission).

The average duration of psoriasis in the majority of trials has been reported to be between
11.1 to 20 years with a mean duration of 17.8 years (standard deviation: 1.7 years) and a
corresponding median of 17.9 years. The only major differences were again seen in Asian

studies where the range of psoriasis duration was between 13 and 14 years. As previously
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stated, the impact of patient race did not impact on base case results in sensitivity analyses

(not presented in this submission).

The mean baseline PASI score across all studies was 21.1 with a calculated standard
deviation of the reported mean values of 2.8, which indicates a homogenous PASI score
between the included studies. Two Asian studies had a higher score than 25 at baseline
Asahina et al. 2010%, and Igarashi et al. 2012° Nonetheless, the median PASI score
supports the findings that the baseline PASI scores are homogeneously distributed across

the studies included in the psoriasis base case NMA (median PASI score=20.4).

In summary, on inspection of the baseline characteristics across the included studies no
major imbalances were noted. As would be expected, chronologically newer studies were
more likely to include patients with prior exposure to previous biologics but the assumption
was made that this would not impact on the outcomes of the NMA. Furthermore, a feasibility
assessment of the evidence for an indirect comparison of the population of patients who
were inadequate responders to TNF-inhibitors found that such a comparison was not

feasible.

4.9.9 Overview of studies included in the base case NMA analysis

The designs of the trials included in the base case NMA have been presented in Table 48.
Baseline patient characteristics and results of the included trials can be seen in Table 49 and
Table 50, respectively.

4.9.10 Risk of bias — QA of included trials

Bias assessments of all included studies are provided in Appendix 9.

4.9.11 Risk of bias —identified risk of bias within the included trials and
adjustments made to the analysis

No trials were excluded following the risk of bias assessments; therefore no adjustments
were made to the analysis.
4.9.12 NMA methodology

The analyses followed the principles given in the NICE DSU technical support document 3
by Dias and colleagues for ordered categorical data, the key details of which are reproduced

below. The approach utilised uses a multinomial likelihood model with a probit link:

Pig = P (Ui + Zj + O pil ey
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where j represents the different PASI response thresholds, k is an arm of a trial i oand
therefore pj is the probability that a patient in arm k of trial i belongs to category j. The
pooled effect of the experimental treatment versus the control (in this case, the placebo arm
of the included studies) is to change the probit (Z) score of the control by &« standard
deviations. The term z; specifies the cut-offs at which the individual moves from one
category to the next in trial i. This model allows inclusion of trials using different thresholds or
trials reporting different numbers of thresholds- which is the case here as not all included

studies reported PASI 100 outcomes.

The analysis also follows the guidance from TSD2 by Dias and colleagues to re-write the
multinomial likelihood as a series of conditional binomials.. Analyses were carried out with
30,000 iterations and with a burn-in period of 10,000.

4.9.13 Programming language

The WinBUGS code used in the NMA is provided in Appendix 10.

4.9.14 Results

Pairwise comparisons of the relative risk (RR) of achieving a PASI 275 response for all the
interventions evaluated in the base case NMA can be seen in Table 51. The RR for
ixekizumab 80mg QIW achieving a PASI 275 response was significantly higher than all the
biologic therapies; with the exception of infliximab 5mg/kg (1.03, 95% Cr.l: 0.94,1.17).

The conditional probability of each intervention achieving at least the given PASI response
(PASI 50, 75, 90 and 100) can be seen in Table 52.
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Table 51: Random effects multinomial NMA for PASI 75 response (RR at week 12)

sl 0.11 0.09 0.09 0.07 0.08 0.06 0.07 0.07 0.06
(0.06, 0.19) (0.05, 0.16) (0.05, 0.16) (0.03, 0.15) (0.04, 0.15) (0.02,0.14) (0.03, 0.14) (0.03, 0.14) (0.02,0.14)

9.48 zitrﬁgeé?\?\% 0.78 0.76 0.62 0.66 0.54 0.57 0.57 0.53
(5.15, 15.87) 50mg QIW (0.49, 1.07) (0.49, 1.04) (0.36, 0.87) (0.40, 0.92) (0.28, 0.80) (0.31, 0.83) (0.31, 0.82) (0.26, 0.79)

12.56 1.34 %%?Ai”;:()'?nab 0.98 0.80 0.86 0.69 0.74 0.73 0.68
(6.15, 21.05) (0.93 2.04) E%w . (0.77,1.23) (0.58, 0.96) (0.65, 1.03) (0.46, 0.89) (0.51, 0.91) (0.50, 0.91) (0.44, 0.87)

Ustekinumab

12.85 1.37 1.03 45mg < 100kg 0.82 0.88 0.71 0.75 0.75 0.69

(6.20,21.60) | (0.96, 2.05) (0.82,1.31) & (0.60, 0.97) (0.67, 1.05) (0.47, 0.89) (0.55, 0.91) (0.53, 0.91) (0.45, 0.88)
90mg>100kg

16.26 1.71 1.27 1.25 Ustekinumab 1.08 0.87 0.92 0.91 0.84
(6.82,30.77) | (1.15,2.79) (1.04, 1.72) (1.03, 1.65) 90mg (1.01, 1.21) (0.68, 0.98) (0.77, 1.04) (0.75, 1.04) (0.66, 0.96)

14.96 1.58 1.18 1.16 0.93 Ustekinumab 0.81 0.86 0.85 0.79
(6.60,27.03) | (1.09, 2.50) (0.97, 1.54) (0.96, 1.48) (0.83, 0.99) 45mg (0.60, 0.95) (0.68, 0.98) (0.66, 0.98) (0.58, 0.93)

19.28 2.00 1.48 1.45 1.16 1.25 Infliximab 1.07 1.06 0.97
(7.18,40.87) | (1.24,3.62) (1.13, 2.20) (1.12, 2.12) (1.02, 1.46) (1.06, 1.66) 5mg/kg (0.95, 1.25) (0.94, 1.23) (0.85, 1.07)

17.86 1.87 1.39 1.35 1.09 1.17 0.94 Secukinumab 0.99 0.91
(7.03,35.65) | (1.21,3.19) (1.10, 1.95) (1.10, 1.82) (0.96, 1.31) (1.02, 1.48) (0.80, 1.05) 300mg (0.87,1.12) (0.78, 1.00)

18.09 1.89 1.40 1.37 1.10 1.19 0.95 1.01 Ixekizumab 0.92
(7.05, 36.40) (1.21, 3.28) (1.10, 1.98) (1.09, 1.91) (0.97, 1.34) (1.02, 1.51) (0.81, 1.07) (0.89, 1.14) 80mg Q4W (0.82, 0.98)
19.93 2.07 1.53 1.49 1.20 1.29 1.03 1.10 1.09 Ixekizumab
(7.24, 42.96) (1.26, 3.79) (1.15, 2.29) (1.14, 2.20) (1.04, 1.52) (1.08, 1.74) (0.94, 1.17) (1.00, 1.29) (1.02, 1.22) 80mg Q2W

BIW=Twice a week dosing regimen; EOW=Every other week; PASI75=275% improvement in Psoriasis Area and Severity Index; QIW=0nce weekly dosing regimen;
Q2W=Every second week dosing regimen; Q4W=Every fourth week dosing regimen; RR=Relative risk
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Table 52: PASI base case NMA random-effects model - absolute probabilities of achieving 250%, 275%, 290% or 100% PASI symptom relief for

each treatment

PASI 50 PASI 75 PASI 90 PASI 100
Probability 95% Crl Probability 95% Crl Probability 95% Crl Probability 95% Crl
Ixekizumab 80 mg Q2w [ ] . N B | . B BE | . E B | Il
Ixekizumab 80 mg Q4W [ ] . N B | . B BE | . E B | Il
Secukinumab 300mg 93.2% 89.5% | 96.1% | 81.8% 74.9% | 88.1% | 59.6% 50.0% | 69.3% | 28.6% 20.7% | 37.9%
Infliximab 5 mg/kg 92.8% 88.1% | 96.1% | 81.1% 72.6% | 88.1% | 58.7% 47.2% | 69.4% | 27.8% 18.7% | 38.0%
Ustekinumab 45 mg 87.1% 81.4% | 91.7% | 71.0% 62.2% | 78.8% | 45.6% 36.0% | 55.2% | 17.9% 12.0% | 24.7%
Ustekinumab 90 mg 89.6% 84.2% | 93.7% | 75.1% 66.2% | 82.7% | 50.6% 40.1% | 60.7% | 21.4% 14.3% | 29.5%
Ustekinumab 45 mg<100kg & 90 mg>100kg | 82.8% 75.3% | 89.0% | 64.4% 54.0% | 73.9% | 38.4% 28.4% | 48.8% | 13.5% 8.3% 20.0%
Adalimumab 80 mg/40mg EOW 77.8% 68.9% | 85.5% | 57.5% 46.4% | 68.2% | 31.7% 22.3% | 42.2% | 10.0% 5.7% 15.6%
Etanercept 63.9% 52.8% | 74.3% | 41.3% 30.3% | 52.8% | 18.9% 11.8% | 27.5% | 4.6% 2.3% 7.9%
Placebo 13.7% 10.1% | 17.9% | 4.7% 3.1% 6.6% 1.0% 0.6% 1.5% 0.1% 0.0% | 0.1%

Crl = credible intervals; EOW = every other week; PASI = Psoriasis Area and Severity Index; PASI 50 = 250% improvement in Psoriasis Area and Severity Index; PASI 75 =
275% improvement in Psoriasis Area and Severity Index; PASI 90 = 290% improvement in Psoriasis Area and Severity Index; PASI 100 = 100% improvement in Psoriasis
Area and Severity Index; Q2W = every 2 weeks; Q4W = every 4 weeks
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Figure 30 shows the rankogram derived from the base case Bayesian analysis with the

treatments ranked on the probability of best based on the posterior distributions for each

intervention.

The rankogram shows a clear indication that ixekizumab twice weekly has the highest

probability of being the best ranked treatment (over 95%)

Figure 30: Base case analysis rankogram
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Adalimumab_B0mg_40mg_EOW = Etanercept_25mgBIW_SOmgQliw

Placebo

= Secukinumab_300mg Infliximab_Smglkg === Ustekinumab_45mg

Ixekizumab_S0mg_odaw === xekizurnab_g0mg_0aw = *Ustekinumab_%90mg

Ustekinumab_45mg<100kg_90mg=100kg
EOW = every other week; Q1W = once weekly; Q2W = every two weeks; Q4W = every four weeks;

SA=Sensitivity analysis

For the scenario analysis that included etanercept 50mg BIW and standard systemic
treatments as interventions, the results of the analysis expressed as probabilities of

achieving at least the PASI response for each category are shown in Table 53.
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Table 53: PASI scenario analysis 1 NMA random-effects model - absolute probabilities of achieving 250%, 275%, 290% or 100% PASI symptom

relief for each treatment

PASI 50 PASI 75 PASI 90 PASI 100
Probability 95% Crl Probability 95% Crl Probability 95% Crl Probability 95% Crl
Ixekizumab 80mg Q2W e | ] | o] e | | |
Ixekizumab 80mg Q4W e | ] | o] e | | |
Secukinumab 300mg 94.0% 90.6% | 96.6% | 82.6% 75.8% | 88.5% | 60.1% 50.4% | 69.6% | 29.4% 21.3% | 38.6%
Infliximab 5mg/kg 93.3% 88.7% | 96.6% | 81.3% 72.3% | 88.6% | 58.2% 46.2% | 69.6% | 27.8% 18.3% | 38.7%
Ustekinumab 45mg 86.7% 81.0% | 91.4% | 69.2% 60.4% | 77.4% | 42.8% 33.5% | 52.5% | 16.3% 10.9% | 22.9%
Ustekinumab 90mg 89.1% 83.8% | 93.3% | 73.2% 64.5% | 81.1% | 47.4% 37.5% | 57.6% | 19.4% 13.0% | 27.1%
Ustekinumab 45mg<100kg & 90mg>100kg | 83.5% 76.1% | 89.7% | 64.3% 53.7% | 74.2% | 37.6% 275% | 48.4% | 13.3% 8.0% | 19.9%
Adalimumab 80mg/40mg EOW 78.2% 69.0% | 85.9% | 56.8% 45.2% | 67.8% | 30.4% 20.9% | 40.9% | 9.5% 53% | 15.1%
Etanercept 25mg BIW & 50mg QW 61.0% 51.0% | 70.7% | 37.1% 27.7% | 47.2% | 15.5% 10.0% | 22.4% | 3.5% 1.8% | 5.9%
Etanercept 50mg BIW 74.4% 67.2% | 80.9% | 51.7% 43.3% | 60.2% | 26.0% 19.5% | 33.3% | 7.5% 48% | 10.9%
Cyclosporin 2.5mg/kg/day 59.9% 33.3% | 83.7% | 37.1% 14.7% | 64.4% | 16.4% 4.1% 37.4% | 4.1% 0.5% | 13.0%
Methotrexate 15mg/week 64.2% 47.2% | 79.5% | 40.6% 24.6% | 58.2% | 18.2% 8.4% 31.5% | 4.5% 1.4% | 9.9%
Methotrexate 7.5 to 25 mg/week 39.9% 245% | 56.4% | 19.5% 9.6% 325% | 6.3% 2.3% 12.7% | 1.0% 0.3% | 2.6%
Placebo 13.7% 10.2% | 17.9% | 4.4% 2.9% 6.3% 0.8% 0.5% 1.3% 0.1% 0.0% | 0.1%

Crl = credible intervals; EOW = every other week; PASI = Psoriasis Area and Severity Index; PASI 50 = 250% improvement in Psoriasis Area and Severity Index; PASI 75 =
275% improvement in Psoriasis Area and Severity Index; PASI 90 = 290% improvement in Psoriasis Area and Severity Index; PASI 100 = 100% improvement in Psoriasis

Area and Severity Index; QW = once weekly; Q2W = every 2 weeks; Q4W = every 4 weeks
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Results for this network were largely consistent with the base case network - for example,
ixekizumab Q2W has a mean probability of achieving PASI 100 of 41.5% in this analysis
versus 41.3% in the base case analysis, together with similar credible intervals.

The rankogram for this network (Eigure 31) again demonstrates similar outcomes with
ixekizumab Q2W having the highest probability of being ranked the best treatment (>95%).

Figure 31: Scenario analysis 1 rankogram
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Placebao = hdalimumal BOmg / 40mg_EQW === Etanercept 5mg BIW & S0mg QW
= Etanercept S0mg BIW = Sacukinurnab 300mg Inflizirmab Smglkg
=== Ustekinumab 45mg = wekizumab B0mg QW === [xekizurmab B0mg QW
= *Ustekinumalb 90mg Ustekinumab 45mg<100kg & 90mg>100kg = Cyclosporin 2. 5mg/kgiday
= Methotrexabe T.5mg/week to 25mg/weak === Meathotrexate 15mg week

BIW twice weekly; EOW = every other week; Q1W = once weekly; Q2W = every two weeks; Q4W = every four

weeks

The third scenario analysis reported consisted of the decision set interventions for
ixekizumab and the standard systemic treatments. Again, similar results are seen (Table 54
and Figure 32) for ixekizumab Q2W (e.g. PASI 100 mean probability 44.5%), although
credible intervals were slightly broader, which could be expected due to the sparser network

in this analysis.
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Table 54: PASI scenario analysis 2 NMA random-effects model - absolute probabilities of achieving 250%, 275%, 290% or 100% PASI symptom

relief for each treatment

PASI 50 PASI 75 PASI 90 PASI 100
Probability 95% Crl Probability 95% Crl Probability 95% Crl Probability 95% Crl
Ixekizumab 80mg Q2W o | | | | | | |
Ixekizumab 80mg Q4W ] | e | e | | e | | |
Cyclosporin 2.5mg/kg/day 58.2% 26.1% | 87.1% 43.5% 14.7% | 76.8% 23.5% 4.8% | 54.7% 7.4% 0.7% | 24.9%
Methotrexate 7.5mg/week up to 25mg/week 32.7% 12.1% | 59.3% 20.4% 5.8% | 43.4% 8.0% 1.4% | 21.9% 1.6% 0.1% | 5.8%
Placebo 13.7% 10.2% | 17.9% 6.8% 4.6% 9.4% 1.8% 1.1% 2.7% 0.2% 0.1% 0.3%

Crl = credible intervals; EOW = every other week; PASI = Psoriasis Area and Severity Index; PASI 50 = 250% improvement in Psoriasis Area and Severity Index; PASI 75 =
275% improvement in Psoriasis Area and Severity Index; PASI 90 = 290% improvement in Psoriasis Area and Severity Index; PASI 100 = 100% improvement in Psoriasis

Area and Severity Index; Q2W = every 2 weeks; Q4W = every 4 weeks
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The rankogram for this network (Figure 32) again demonstrates similar outcomes with
ixekizumab Q2W having the highest probability of being ranked the best treatment (>95%).

Figure 32: Scenario analysis 2 rankogram
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4.9.15 Assessment of heterogeneity

Section 4.9.7 discussed that the trials included in the networks were largely similar with
respect to baseline patient characteristics. Table 55 summarises the tau heterogeneity
parameter for base case and scenario analyses which suggests that there was low
heterogeneity across the networks. Furthermore, the consistency of the results across the
base case and scenario analyses conducted suggest that the outcomes of the NMA are
relatively robust.®” Multiple additional scenario analyses conducted but not reported here
also showed similar results, with ixekizumab Q2W always being the treatment with the
highest probability of being ranked best.

Table 55: Tau values as a measure of precision for base case and scenario analyses

Sensitivity analysis Mean tau Tau SD | Median tau 97.5% Crl
Base case analysis 129.2 207.5 72.3 22.0 | 6325
Scenario analysis 1 (etanercept 50 mg BIW) 75.9 62.8 58.7 22.6 | 244.0

Scenario analysis 2 (conventional systemic

. 931.2 10760.0 | 30.5 1.8 3575.0
therapies)

Crl = credible intervals; SD = standard deviation
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A heat map was produced to examine inconsistency of indirect and direct evidence (Figure
33). For disclosure of potential drivers, the plot comprises the contribution of each direct
estimate to network estimates resulting from regression diagnostics. In combination, the plot
shows heat colours corresponding to the change in consistency between direct and indirect
estimate when relaxing the assumption of consistency for one direct comparison. A

clustering procedure is applied to the heat matrix in order to find hot spots of inconsistency.

The colours on the diagonal represent the inconsistency contribution of the corresponding
design. The colours on the off-diagonal are associated with the change in inconsistency
between direct and indirect evidence in a network estimate in the row after relaxing the
consistency assumption for the effect of one design in the column. Cool colours indicate an
increase and warm colours a decrease. Generally the colours could go from blue indicating
that the evidence of the design in the column supports the evidence in the row to red, which
indicates that the evidence of the design in the column contrasts to the evidence in the row.
The net heat plot below only shows yellow spots,the area of the grey squares displays the
contribution of the direct estimate in design d (shown in the column) to the network estimate
in design d (shown in the row). The colours are associated with the change in inconsistency
between direct and indirect evidence in design d (shown in the row) after detaching the
effect of design d (shown in the column). The heat map shows that the inconsistency

between direct and indirect evidence was limited in the base case network.
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Figure 33: Net heat plot for consistency evaluation of base case analysis
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1=Placebo, 2=Adalimumab 80mg / 40mg EOW, 3=Etanercept 25mg BIW & Etanercept 50mg QIW,
4=Secukinumab 300mg, 5=Infliximab 5mg/kg, 6=Ustekinumab 45mg, 7=Ustekinumab 90mg, 8=Ustekinumab
45mg<100kg & 90mg>100kg, 9=Ixekizumab 80mg Q4W, 10=Ixekizumab 80mg Q2W

49.16 Random vs fixed effects model

Deviance information criteria (DIC) were obtained for the random and fixed-effects models
for the base case analysis in order to determine which would be the preferred analysis. The
random-effects models had a lower DIC compared with the fixed effects models and were

therefore chosen as the most appropriate analyses (Table 56).

Table 56: DIC for the random and fixed effects models for the base case analysis

DIC Random-effects model Fixed-effects model

Base case analysis 1 306.50 1313.19

DIC = deviance information criteria
49.17 Conclusion

The results of the base case NMA demonstrated that ixekizumab 80 mg Q2W was ranked as
the therapy with the highest probability of being ranked best, achieving PASI 75 and PASI 90

responses at week 12 of | NN - IR rospectively

(Table 52).
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The consistency and robustness of the NMA was confirmed with the results of the scenario
analyses reported here which were consistent with the base case. Statistical tests of

heterogeneity and inconsistency indicated that the results of the analysis were robust.

4.10 Non-randomised and non-controlled evidence

No relevant non-randomised or non-controlled evidence was identified from the evidence

search.
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4.11 Adverse reactions

Summary of ixekizumab safety profile:

Ixekizumab was well tolerated across the UNCOVER studies with a predictable safety
profile which was comparable to etanercept. Adverse events (AES) which occurred
following treatment with ixekizumab were generally of mild to moderate severity and

did not lead to discontinuation from ixekizumab.

e The safety profile of ixekizumab has been robustly evaluated through AE reporting in
the UNCOVER studies, which included head-to-head assessments against etanercept
(UNCOVER-2 and -3 only) and involved 3,866 patients.

e The incidence any treatment-emergent adverse events (TEAES) was higher in the
ixekizumab treatment groups, relative to placebo; however, most TEAEs were of mild or
moderate severity and did not lead to discontinuation of study medication at week 12.

¢ The incidence of TEAESs was comparable between the ixekizumab and etanercept

treatment groups at week 12.

e Serious adverse events (SAEs) and discontinuations did not differ between the
ixekizumab, etanercept or placebo treatment groups at week 12. The incidence of
discontinuations and SAEs in the ixekizumab Q2W treatment group across the
UNCOVER studies ranged from 1.7% to 2.3% and 1.4% to 2.3%, respectively at week
12.

¢ The most frequent adverse events of special interest (AESIs) observed in the

UNCOVER studies were infections and injection site reactions.

e The safety profile of ixekizumab was also evaluated in the maintenance period of
UNCOVER-1 and -2 (up to week 60) to ensure any AEs which take more time to
emerge were captured. Ixekizumab was well tolerated in the maintenance dosing period

with similar AEs to those seen in the induction period.

The safety and tolerability of ixekizumab during a 12 week Induction Dosing Period was
assessed by study drug discontinuation, adverse events (AESs) (including treatment
emergent adverse events [TEAES], serious adverse events [SAESs], and discontinuation due

to AEs), laboratory measurements, vital signs, ECGs, and immunogenicity markers.
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A serious adverse event (SAE) is any AE from these studies that resulted in one of the
following outcomes: death, initial or prolonged inpatient hospitalisation, a life-threatening
experience (that is, immediate risk of dying), persistent or significant disability/incapacity,
congenital anomaly/birth defect, or any other outcome considered significant by the
investigator for any other reason. TEAEs were further examined within topics of special
interest (AESIs). Adverse events of special interest included categories of infections,
cytopaenias, allergic/hypersensitivity reactions, injection site reactions, cerebrovascular
events, hepatic events, malignancies, depression, pneumocystis pneumonia, interstitial lung

disease, Crohn’s disease, and ulcerative colitis.

In the UNCOVER studies, ixekizumab was well tolerated in patients with moderate to severe
psoriasis with a comparable safety profile to the active comparator etanercept. The majority
of TEAEs which occurred following treatment with ixekizumab were of mild or moderate

severity and did not lead to discontinuation from study drug.

4.11.1 UNCOVER-1
Induction Dosing Period

During the 12-week Induction Dosing Period, safety data were obtained from 1,296 patients
who were randomised to receive placebo (N=431), ixekizumab Q4W (N=432), or ixekizumab
Q2W (N=433). This phase of the study was completed by 94.9% of all patients. Table 57

provides an overview of the adverse events reported during the Induction Dosing Period.*>?*

During the induction dosing period, the proportion of patients with 21 TEAE and TEAEs
judged to be possibly related to study drug was statistically significantly higher in the
ixekizumab groups compared with the placebo group (p<0.05 for all comparisons). At week
12 the proportion of patients who experienced 21 TEAE was 59.4% in the ixekizumab 80
Q2W group, 61.1% in the ixekizumab 80 Q4W group and 48.7% in the placebo group,
respectively. The proportion of patients who experienced TEAES judged to be possibly
related to study drug was 29.3% in the ixekizumab 80 Q2W group, 25.7% in the ixekizumab
80 Q4W group and 11.4% in the placebo group, respectively. The majority of these TEAES
were of mild to moderate severity and did not lead to discontinuation of study medication
Table 57.">%
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The proportion of patients who discontinued study medication due to AEs was low across all
treatment groups with no statistically significant differences between ixekizumab and
placebo groups (IXE Q2W: 2.3%; IXE Q4W: 2.3%; PBO: 1.4%) Table 57.'>*

SAEs occurred in 1.8% of all patients (IXE Q2W: 1.4%; IXE Q4W: 2.8%; PBO: 1.2%) with no
statistically significant differences between ixekizumab and placebo groups Table 57.'>%

The most frequently reported categories of AESI were infections and injection site reactions,
reported by 27.6% and 10.3% of all patients, respectively. Injection site reactions were
statistically significantly more common in both ixekizumab treatment groups occurring at a
frequency of 15.9%, 12.0% and 3.0% in the ixekizumab Q2W, ixekizumab Q4W and placebo
group, respectively (p<0.001 for both comparisons). The most frequently reported infection
types in ixekizumab-treated patients were nasopharyngitis, upper respiratory tract infection,

bronchitis, and sinusitis.*>?
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Table 57: UNCOVER-1: Overview of AEs — safety population (Induction Dosing Period)

15,21

Placebo IXE80Q4W IXEB0Q2W Total IXE Total
(N=431) (N=432) (N=433) (N=865) (N=1,296)
n (%) n (%) n (%) n (%) n (%)
Patients with 21 TEAE | 210 (48.7%) 264 (61.1%) 257(59.4%) 521 (60.2%) 731 (56.4%)
Discontinuations from | 6 (1.4%) 10 (2.3%) 10 (2.3%) 20 (2.3%) 26 (2.0%)
Study Drug due to AE
(including death)
Deaths 0 0 0 0 0
SAEs 5 (1.2%) 12 (2.8%) 6 (1.4%) 18 (2.1%) 23 (1.8%)
TEAES possibly 49 (11.4) 111 (25.7) 127 (29.3) 238 (27.5) 287 (22.1)
related to study drug
Treatment-Emergent AE of Special Interest
Cytopenias 6 (1.4) 3(0.7) 4(0.9) 7 (0.8) 13 (1.0)
Hepatic 6 (1.4) 7 (1.6) 4(0.9) 11 (1.3) 17 (1.3)
Infection 106 (24.6) 128 (29.6) 124 (28.6) 252 (29.1) 358 (27.6)
Injection-site 13 (3.0) 52 (12.0) 69 (15.9) 121 (14.0) 134 (10.3)
reactions
Allergic reactions/ 10 (2.3) 19 (4.4) 14 (3.2) 33 (3.8) 43.3 (3.3)
Hypersensitivities
Anaphylaxist 2(0.5) 2(0.5) 2(0.5) 4 (0.5) 6 (0.5)
Non-Anaphylaxis 8(1.9) 17 (3.9) 12 (2.8) 29 (3.4) 37 (2.9)
Cerebrocardiovascular | 0 (0) 3(0.7) 0 (0) 3(0.3) 3(0.2)
events
Malignancies 2 (0.5) 3(0.7) 0 (0) 5(0.4) 5(0.4)
Depression 3(0.7) 2(0.5) 1(0.2) 6 (0.5) 6 (0.5)
Pneumocystis 0 0 0 0 0
pneumonia (PCP)
Interstitial lung 1(0.2) 0 (0) 0 (0.0) 0 1(0.1)
disease
Crohn’s Disease 0 (0) 1(0.2) 0 (0) 1(0.1) 1(0.1)
Ulcerative Colitis 0 (0) 0 (0) 1(0.2) 1(0.1) 1(0.1)

1 Anaphylaxis as shown here refers to potential cases using broadly-defined Sampson criteria. There were no

confirmed cases of anaphylaxis in the Induction Dosing Period

AE = adverse event; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the analysis
population; n = number of patients in the specified category; PBO = placebo; PCP = pneumocystis pneumonia;
Q2W = every 2 weeks; Q4W = every 4 weeks; SAE = serious adverse event; TEAE = treatment emergent

adverse event

Source: CSR RHAZ, Table RHAZ.12.4 (Page 1 and 2 of 3)
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Maintenance Dosing Period

A total of 682 patients responded to ixekizumab treatment and continued to a Maintenance
Dosing Period for which they were re-randomised to receive placebo (N=226), ixekizumab
Q12W (N=227), or ixekizumab Q4W (N=229) as part of the maintenance dosing period
primary population. Table 58 provides an overview of the adverse events reported during the

maintenance dosing period.*?

During the maintenance dosing period, the proportion of patients with 21 TEAE and TEAEs
judged to be possibly related to study drug was statistically significantly higher in the
ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W group compared with the ixekizumab 80
mg Q2W/placebo group (p<0.001 and p=0.017, respectively). At week 60 the proportion of
patients who experienced 21 TEAE was 79.8% in the ixekizumab 80 mg Q2W/ixekizumab
80 mg Q4W group compared with 49.6% in the ixekizumab 80 mg Q2W/placebo. The
proportion of patients who experienced TEAES judged to be possibly related to study drug
was 27.7% in the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W group compared with
14.5% in the ixekizumab 80 mg Q2W/placebo. The majority of these TEAEs were of mild to

moderate severity and did not lead to discontinuation of study medication (Table 58).'*%

The proportion of patients who discontinued study medication due to AEs was low across all
treatment groups with no statistically significant differences between ixekizumab 80 mg
Q2W/ixekizumab 80 mg Q4W and ixekizumab 80 mg Q2W/placebo groups (IXEQ2W/Q4W:
3.4%; IXEQ2W/PBO: 0%)(Table 58).">*

The proportion of patients who experienced SAEs was low across all treatment groups with
no statistically significant differences between ixekizumab 80 mg Q2W/ixekizumab 80 mg
Q4W and ixekizumab 80 mg Q2W/placebo groups (IXEQ2W/Q4W: 6.0%; IXEQ2W/PBO:

3.4%)(Table 58).">2

The most frequently reported categories of AESIs observed during the maintenance period
were infections (IXEQ2W/Q4W: 55.5%; IXEQ2W/PBO: 37.6%; p<0.001), non-anaphylactic
allergic reactions/hypersensitivities (IXEQ2W/Q4W: 10.9%; IXEQ2W/PBO: 0.9%; p=0.001),
and injection site reactions (IXEQ2W/QAW: 4.2%; IXEQ2W/PBO: 0%; p=0.060).'>?!

There were two deaths during the maintenance dosing period occurring in the ixekizumab 80
mg Q2W/ixekizumab 80 mg Q4W and the ixekizumab 80 mg Q4W/ixekizumab 80 mg Q4W

group; one by myocardial infarction and the other of unknown causes.*>?
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Table 58: UNCOVER-1: Overview of AEs — safety population (Maintenance Dosing Period)

15,21

IXEBOQ4W | IXEB0Q4W/ |IXE80Q2W/ [IXEB0Q2WI/ |IXE/PBO IXE/
/PBO IXEB0Q4W |PBO IXEB0Q4W (N=226) IXEB0Q4W
(N=109) (N=110) (N=117) (N=119) n (%) (N=229)
n (%) n (%) n (%) n (%) n (%)
Patients with 21 TEAE |65 (59.6) 87 (79.1) 58 (49.6) 95 (79.8) 123 (54.4) 182 (79.5)
Discontinuations from |4 (3.7) 5(4.5) 0 4 (3.4) 4 (1.8) 9 (3.9
Study Drug due to AE
(including death)
Deaths 0 (0.0) 1(0.9) 0 (0.0) 1(0.8) 0 (0.0) 2(0.9)
SAEs 3 (2.8%) 8 (7.3%) 4 (3.4%) 7 (6.0%) 7 (3.1%) 15 (6.6%)
TEAES possibly related |22 (20.2) 38 (34.5) 17 (14.5) 33 (27.7) - -
to study drug
Treatment-Emergent AE of Special Interest
Cytopenias 1(0.9) 3(.7) 1(0.9) 4(3.4) 2(0.9) 7(3.1)
Hepatic 3(2.8) 5 (4.5) 1(0.9) 7 (5.9) 4(1.8) 12 (5.2)
Infection 41 (37.6) 63 (57.3) 33 (28.2) 66 (55.5) 74 (32.7) 129 (56.3)
Injection-site 2(1.8) 11 (10.0) 0 5(4.2) 2(0.9) 16 (7.0)
reactions
Allergic reactions/ 6 (5.5) 8 (7.3) 1(0.9) 13 (10.9) 7(3.1) 21 (9.2)
Hypersensitivities
Anaphylaxist 0 0 0 0 0 0
Non-Anaphylaxis 6 (5.5) 8 (7.3) 1(0.9) 13 (10.9) 7(3.1) 21 (9.2)
Cerebrocardiovascular |0 2(1.8) 1(0.9) 1(0.8) 1(0.4) 3(1.3)
events
Malignancies 0 0 0 0 0 0
Depression 0 1(0.9) 0 0 0 1(0.4)
PCP 0 0 0 0 0 0
Interstitial lung 0 0 0 0 0 0
disease
Crohn’s Disease 0 0 1(0.9) 0 1(0.4) 0
Ulcerative Colitis 0 0 0 0 0 0

1 Anaphylaxis as shown here refers to potential cases using broadly-defined Sampson criteria. There were no
confirmed cases of anaphylaxis in the Maintenance Dosing Period

AE = adverse event; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the analysis
population; n = number of patients in the specified category; PBO = placebo; PCP = pneumocystis pneumonia;
Q2W = every 2 weeks; Q4W = every 4 weeks; SAE = serious adverse event; TEAE = treatment emergent

adverse event

Source: CSR RHAZ, Table RHAZ.12.5 (Page 1 and 2 of 3)
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4.11.2 UNCOVER-2
Induction Dosing Period

During the 12-week Induction Dosing Period, safety data were obtained from 1,221 patients
who were randomised to receive placebo (N=167), etanercept (N=357), ixekizumab Q4W
(N=347), or ixekizumab Q2W (N=350). This phase of the study was completed by 94.9% of
all patients. Table 59 provides an overview of the adverse events reported during the
Induction Dosing Period.?

During the induction dosing period, the proportion of patients with 21 TEAE was similar
across treatment groups. For TEAESs judged possibly related to the study drug, statistically
significantly higher incidences were observed in both ixekizumab groups compared with the
placebo group at week 12 (IXEQ2W: p<0.001; IXEQ4W: p=0.036). Only the ixekizumab 80
mg Q2W group had an incidence of TEAESs judged possibly related to the study drug that
was statistically significantly higher than the incidence observed in the etanercept group
(p=0.021). The proportion of patients who experienced TEAES judged to be possibly related
to study drug was 33.4% in the ixekizumab 80 Q2W group, 26.5% in the ixekizumab 80
Q4W group, 25.5% in the etanercept group and 18.0% in the placebo group, respectively.
However the majority of these TEAESs were of mild to moderate severity and did not lead to
discontinuation of study medication (Table 59).%

The proportion of patients who discontinued study medication due to AEs was low across all
treatment groups with no statistically significant differences between ixekizumab, etanercept
and placebo groups (IXEQ2W: 1.7%; IXE Q4W: 1.4%; ETN: 1.4%; PBO: 0.6%) (Table 59).*

SAEs occurred in 1.9% of all patients (IXEQ2W: 1.4%; IXE Q4W: 2.3%; ETN: 2.2%; PBO:

1.2%) with no statistically significant differences between treatment groups.?

The most frequently reported categories of AESI were infections and injection site reactions,
reported by 28.5% and 14.7% of all patients, respectively. Injection site reactions were
statistically significantly more common in each of the active treatment groups compared with
placebo, occurring at a frequency of 19.7%, 12.1%, 17.4% and 4.2% in the ixekizumab
Q2W, ixekizumab Q4W, etanercept and placebo groups, respectively (p<0.05 for all

comparisons) (Table 59).

The most frequently reported infection types in ixekizumab-treated patients were
nasopharyngitis, upper respiratory tract infection, urinary tract infection, bronchitis, and
influenza; however, the incidences of these events were not statistically significant between

any active treatment group and the placebo group.?
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Table 59: UNCOVER-2: Overview of AEs — safety population (Induction Dosing Period)*

PBO ETN IXEBOQ4W |IXE80Q2W |Total IXE Total
(N=167) (N=357) (N=347) (N=350) (N=697) (N=1,221)
n (%) n (%) n (%) n (%) n (%) n (%)
Patients with 21 TEAE |89 (53.3) 211 (59.1) |204 (58.8) |216(61.7) |420(60.3) |720 (59.0)
Discontinuations from 1(0.6) 5(1.4) 5(1.4) 6 (1.7) 11 (1.6) 17 (1.4)
Study Drug due to AE
(including death)
Deaths 0 0 0 0 0 0
SAEs 2(1.2) 8(2.2) 8(2.3) 5(1.4) 13 (1.9) 23 (1.9)

TEAES possibly related |30 (18.0) 91 (25.5) 92 (26.5) 117 (33.4) |209 (30.0) |[330(27.0)
to study drug

Treatment-Emergent AE of Special Interest

Cytopenias 1(0.6) 5(1.4) 4(1.2) 5(1.4) 9(1.3) 15 (1.2)
Hepatic 0 (0) 6 (1.7) 3(0.9) 6 (1.7) 9(1.3) 15 (1.2)
Infection 46 (27.5) 98 (27.5) 100 (28.8) 104 (29.7) 204 (29.3) 348 (28.5)
Injection-site 7(4.2) 62 (17.4) 42 (12.1) 69 (19.7) 111(15.9) 180 (14.7)
reactions

Allergic reactions/ 3(1.8) 12 (3.4) 15 (4.3) 14 (4.0) 29 (4.2) 44 (3.6)
Hypersensitivities

Anaphylaxist 0) 1(0.3) 1(0.3) 1(0.3) 2(0.3) 3(0.2)
Non-Anaphylaxis 3(1.8) 11 (3.1) 14 (4.0) 13 (3.7) 27 (3.9) 41 (3.4)
Cerebrocardiovascular |0 (0) 2 (0.6) 5(1.4) 1(0.3) 6 (0.9) 8 (0.7)
events

Malignancies 0 (0) 1(0.3) 0 (0) 3(0.9) 3(0.4) 4 (0.3)
Depression 1(0.6) 5(1.4) 1(0.3) 2 (0.6) 3(0.4) 9(0.7)
PCP 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Interstitial lung 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
disease

Crohn’s Disease 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Ulcerative Colitis 0 (0) 0 (0) 0 (0) 1(0.3) 1(0.1) 1(0.1)

1 Anaphylaxis as shown here refers to potential cases using broadly-defined Sampson criteria. There were no
confirmed cases of anaphylaxis in the Induction Dosing Period

AE = adverse event; AESI = adverse event of special interest; Cl = confidence interval; ETN = etanercept; ISE =
injection-site reaction; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the analysis
population; n = number of patients in the specified category; PBO = placebo; PCP = pneumocystis pneumonia;
Q2W = every 2 weeks; Q4W = every 4 weeks; SAE = serious adverse event; TEAE = treatment-emergent
adverse event

Source: CSR RHBA (36 week), Table RHBA.12.4 (Page 1 and 3 of 5)

Eli Lilly and Company Limited Page 182 of 331



Maintenance dosing period

A total of 544 patients who responded to ixekizumab treatment continued to a Maintenance
Dosing Period for which they were re-randomised to receive placebo (N=176), ixekizumab
80 mg Q12W (N=181), or ixekizumab 80 mg Q4W (N=187) as part of the Maintenance
Dosing Period Primary Population. Table 60 provides an overview of the adverse events

reported during the Maintenance Dosing Period.?

During the maintenance dosing period, the proportion of patients with =21 TEAE was
statistically significantly higher in the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W group
compared with the ixekizumab 80 mg Q2W/placebo group (p=0.043). At week 60 the
proportion of patients who experienced =21 TEAE was 76.5% in the ixekizumab 80 mg
Q2W/ixekizumab 80 mg Q4W group compared with 62.8% in the ixekizumab 80 mg
Q2W/placebo group. The majority of these TEAEs were of mild to moderate severity and did
not lead to discontinuation of study medication. The proportion of patients who experienced
TEAES judged to be possibly related to study drug was not statistically significantly different
between the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W and ixekizumab 80 mg
Q2W/placebo groups (Table 60).%

The proportion of patients who discontinued study medication due to AEs was low across all
treatment groups with no statistically significant differences between the ixekizumab 80 mg
Q2W/ixekizumab 80 mg Q4W and ixekizumab 80 mg Q2W/placebo groups (IXEQ2W/Q4W:
1.0%; IXEQ2W/PBO: 2.1%)(Table 60).%

The proportion of patients who experienced SAEs was low across all treatment groups with
no statistically significant differences between the ixekizumab 80 mg Q2W/ixekizumab 80
mg Q4W and ixekizumab 80 mg Q2W/placebo groups (IXEQ2W/Q4W: 2.0%; IXEQ2W/PBO:

6.4%)(Table 60).*

The most frequently reported categories of AESIs observed during the maintenance period
were infections (IXEQ2W/Q4W: 60.8%; IXEQ2W/PBO: 39.4%; p=0.004) and injection site
reactions (IXEQ2W/QAW: 15.7%; IXEQ2W/PBO: 4.3%; p=0.060).%

No deaths were reported during this period.**
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Table 60: UNCOVER-2: Overview of AEs — safety population (Maintenance Dosing Period)*

IXE80Q4W IXE80Q4W/ | IXEBOQ2W/ | IXE80Q2W/ | IXE/PBO IXE/
/PBO IXE80Q4W |PBO IXE80Q4W (N=176) IXE80Q4W
(N=82) (N=85) (N=94) (N=102) n (%) (N=187)
n (%) n (%) n (%) n (%) n (%)
Patients with 21 TEAE |50 (61.0) 66 (77.6) |58 (61.7) 72 (70.6) |108 (61.4) 138 (73.8)
Discontinuations from 2 (2.4) 2((2.4) 2(2.1) 1(1.0) 4 (2.3) 3(1.6)
Study Drug due to AE
(including death)
Deaths 0 0 0 0 0 0
SAEs 2 (2.4) 8 (9.4) 6 (6.4) 2 (2.0) 8 (4.5) 10 (5.3)
TEAEs possibly related |18 (22.0) 28 (32.9) |24 (25.5) 30(29.4) |42 (23.9) 58 (31.0)

to study drug

Treatment-Emergent AE of Special Interest

Cytopenias 1(1.2) 2(2.4) 1(1.1) 1(1.0) 2(1.1) 3(1.6)
Hepatic 3(3.7) 3(3.5) 2(2.1) 3(2.9) 5(2.8) 6 (3.2)
Infection 31 (37.8) 44 (51.8) 37 (39.4) 58 (56.9) 68 (38.6) 102 (54.5)
Injection-site 2(2.4) 5(5.9) 4(4.3) 16 (15.7) 6 (3.4) 21 (11.2)
reactions

Allergic reactions/ 3(3.7) 3(3.5) 2(2.1) 6 (5.9) 5(2.8) 9 (4.8)
Hypersensitivities

Anaphylaxist 0 0 0 0 0 0
Non-Anaphylaxis 3(3.7) 3(3.5) 2(2.1) 6 (5.9) 5(2.8) 9 (4.8)
Cerebrocardiovascular |1 (1.2) 1(1.2) 0 0 1(0.6) 1(0.5)
events

Malignancies 1(1.2) 0 0 1(1.0) 1(0.6) 1(0.5)
Depression 1(1.2) 2(2.4) 1(1.2) 0 2(1.1) 2(1.2)
PCP 0 0 0 0 0 0
Interstitial lung 0 0 0 0 0 0
disease

Crohn’s Disease 0 0 2(2.2) 0 2(1.1) 0
Ulcerative Colitis 0 1(1.2) 0 0 0 1(0.5)

1 Anaphylaxis as shown here refers to potential cases using broadly-defined Sampson criteria. There were no
confirmed cases of anaphylaxis in the Maintenance Dosing Period

AE = adverse event; AESI = adverse event of special interest; Cl = confidence interval; ETN = etanercept; ISE =
injection-site reaction; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the analysis
population; n = number of patients in the specified category; PBO = placebo; PCP = pneumocystis pneumonia;
Q2W = every 2 weeks; Q4W = every 4 weeks; SAE = serious adverse event; TEAE = treatment-emergent
adverse event

Source: CSR RHBA, Table RHBA.12.5 (Page 1, 3, 4 and 6 of 7)
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4.11.3 UNCOVER-3

During the 12-week Induction Dosing Period, safety data were obtained from 1,341 patients
across the treatments of placebo (N=193), etanercept 50 mg Q2W (N=382), ixekizumab 80
mg Q4W (N=382), and ixekizumab 80 mg Q2W (N=384). This phase of the study was
completed by 94.7% of all patients. Table 61 provides an overview of the adverse events

reported during the Induction Dosing Period.?®

During the induction dosing period, the proportion of patients with 21 TEAE and TEAEs
judged to be possibly related to study drug was statistically significantly higher in all active
treatment groups compared with the placebo group (p<0.05 for all comparisons). At week 12
the proportion of patients who experienced =1 TEAE was 53.4% in the ixekizumab 80 Q2W
group, 56.3% in the ixekizumab 80 Q4W group, 49.0% in the etanercept groups and 36.3%
in the placebo group, respectively. The proportion of patients who experienced TEAEs
judged to be possibly related to study drug was 26.8% in the ixekizumab 80 Q2W group,
21.7% in the ixekizumab 80 Q4W group, 22.3% in the etanercept group and 12.4% in the
placebo group, respectively. The majority of these TEAEs were of mild to moderate severity

and did not lead to discontinuation of study medication (Table 61).%

The proportion of patients who discontinued study medication due to AEs was low across all
treatment groups with no statistically significant differences between the ixekizumab,
etanercept and placebo groups (IXEQ2W: 2.3%; IXE Q4W: 2.1%; ETN: 1.0%; PBO:

1.0%)(Table 61).%

SAEs occurred in 1.9% of all patients (IXEQ2W: 2.3%; IXE Q4W: 1.6%; ETN: 1.3%; PBO:
2.6%) with no statistically significant differences between treatment groups (Table 61).

The most frequently reported categories of AESI were infections and injection site reactions,
reported by 19.1% and 13.3% of all patients, respectively. A statistically significantly greater
proportion of patients in the ixekizumab Q2W (21.4%) and Q4W (23.0%) reported an
infection compared with the etanercept (15.4%) and placebo groups (14.0%) (p<0.05 for all
comparisons). Infections reported by at least 1% of patients in the combined ixekizumab
group were nasopharyngitis (7.2%), upper respiratory tract infection (2.1%), and urinary tract
infection (1.3%). In addition, injection site reactions were statistically significantly more
common in the active groups compared with the placebo groups (p<0.001 for all

comparisons).?
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Table 61: UNCOVER-3:

Overview of AEs — safety population (Induction Dosing Period) **

PBO ETN IXE80Q4W | IXE80Q2W | Total IXE Total
(N=193) (N=382) (N=382) (N=384) (N=766) (N=1,341)
n (%) n (%) n (%) n (%) n (%) n (%)
Patients with 21 TEAEs | 70 187 215 (56.3%) | 205 420 677
(36.3%) (49.0%) (53.4%) (54.8%) (50.5%)
Discontinuations from 2 (1.0%) 4 (1.0%) 8 (2.1%) 9 (2.3%) 17 (2.2%) 23 (1.7%)
Study Drug due to AE
(including death)
Deaths 0 0 0 0 0 0
SAEs 5 (2.6%) 5 (1.3%) 6 (1.6%) 9 (2.3%) 15 (2.0%) 25 (1.9%)
TEAES possibly related | 24 (12.4) 85 (22.3) 83 (21.7) 103 (26.8) 186 (24.3) 295 (22.0)
to study drug
Treatment-Emergent AE of Special Interest
Cytopenias 1(0.5) 6 (1.6) 5(1.3) 3(0.8) 8 (1.0) 15 (1.1)
Hepatic 1(0.5) 9(2.4) 4 (1.0) 8 (2.1) 12 (1.6) 22 (1.6)
Infection 27 (14.0) 59 (15.4) 99 (23.0) 82 (21.4) 170 (22.2) 256 (19.1)
Injection-site 6 (3.1) 59 (15.4) 55 (14.4) 58 (15.1) 113 (14.8) 178 (13.3)
reactions
Allergic reactions/ 4(2.1) 7(1.8) 12 (3.1) 13 (3.4) 25 (3.3) 36 (2.7)
Hypersensitivities
Anaphylaxist 0 (0.0) 1(0.3) 1(0.3) 1(0.3) 2(0.3) 3(0.2)
Non-Anaphylaxis 4(2.1) 7(1.8) 11 (2.9) 12 (3.1) 23 (3.0) 34 (2.5)
Cerebrocardiovascular | 1 (0.5) 0(0) 1(0.3) 0 (0) 1(0.1) 2(0.1)
events
Malignancies 0 (0) 0(0) 0(0) 0 (0) 0(0) 0 (0)
Depression 1(0.5) 1(0.3) 2(0.5) 1(0.3) 3(0.4) 5(0.4)
PCP 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Interstitial lung 0 (0) 0 (0) 0 (0) 1(0.3) 1(0.1) 1(0.1)
disease
Crohn’s Disease 0 (0) 0 (0) 0 (0) 1(0.3) 1(0.1) 1(0.1)
Ulcerative Colitis 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

1 Anaphylaxis as shown here refers to potential cases using broadly-defined Sampson criteria. There were no
confirmed cases of anaphylaxis in the Induction Dosing Period

AE = adverse event; AESI = adverse event of special interest; Cl = confidence interval; ETN = etanercept; ISE =
injection-site reaction; IXE = ixekizumab; IXE80 = ixekizumab 80 mg; N = number of patients in the analysis
population; n = number of patients in the specified category; PBO = placebo; PCP = pneumocystis pneumonia;
Q2W = every 2 weeks; Q4W = every 4 weeks; SAE = serious adverse event; TEAE = treatment-emergent

adverse event

Source: CSR RHBC, Table RHBA.12.3 (Page 1 and 3 of 5)
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4.12 Interpretation of clinical effectiveness and safety evidence
4.12.1 Principal findings from the UNCOVER clinical studies

The clinical efficacy and safety of ixekizumab has been demonstrated in the three pivotal
phase Il studies — UNCOVER-1, -2 and -3. Ixekizumab demonstrated significant
improvements in psoriasis symptoms and HRQoL compared with both active and placebo

comparators, with an acceptable safety profile.

The co-primary objectives were met in all three UNCOVER studies with both ixekizumab
treatment groups (ixekizumab 80 mg Q2W and 80 mg Q4W) showing greater efficacy than
placebo (UNCOVER-1, -2 and -3) and etanercept (UNCOVER-2 and -3 only) at week 12 as
measured by the proportion of patients achieving sPGA (0, 1) and PASI 75 (p<0.001 for all

comparisons).***®

The key findings from the UNCOVER studies are highlighted below:

e Across all three studies, both ixekizumab treatment groups were statistically significantly
superior to placebo in the proportion of patients achieving sPGA (0,1) at week 12
(p<0.001 for all comparisons). In addition, for UNCOVER-2 and -3 statistically
significantly more patients receiving ixekizumab 80 mg Q2W and Q4W achieved sPGA
(0,1) at week 12, compared with patients receiving etanercept (83.2%, 72.9% and
36.0%, respectively in UNCOVER-2 and 80.5%, 75.4% and 41.6%, respectively in
UNCOVER-3) (Figure 34).
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Figure 34: sPGA (0,1) results at week 12 for all studies — NRI (ITT population)
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o PASI 75 response rates across all UNCOVER studies were statistically significantly
improved in both ixekizumab groups compared with placebo at week 12 (p<0.001). The
proportion of patients achieving PASI 75 was also statistically significantly greater in the
ixekizumab groups compared with etanercept (UNCOVER-2 and -3 only) at week 12
(p<0.001). In the UNCOVER-2 study, the proportion of patients achieving PASI 75 was
89.7% in the ixekizumab Q2W group, 77.5% in the ixekizumab Q4W group and 41.6% in
the etanercept group. Similarly, in the UNCOVER-3 study, the proportion of patients
achieving PASI 75 was 87.3% in the ixekizumab Q2W group, 84.2% in the ixekizumab
Q4W group and 87.3% in the etanercept group (Eigure 35).
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Figure 35: PASI 75 results at week 12 for all studies — NRI (ITT population)
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e The proportion of patients achieving complete clearance (PASI 100) and high-level
responses (PASI 90) was significantly greater with ixekizumab compared with etanercept
and placebo at week 12 (p<0.001). Across the studies, PASI 100 response rates ranged
from 35.3% to 41.0% in the ixekizumab Q2W group, 30.8% to 35.0% in the ixekizumab
Q4W group, 5.3% to 7.3% in the etanercept group and only 0.6% in the placebo group.
Similarly, PASI 90 response rates ranged from 68.1% to 70.9% in the ixekizumab Q2W
group, 59.7% to 65.3% in the ixekizumab in the Q4W group, 18.7% to 25.7% in the

etanercept group and 0.5% to 3.1% in the placebo group.

e Rapid onset of efficacy is considered a driver of patient treatment.*® In the UNCOVER-2
study 18.2% of patients treated with ixekizumab Q2W achieved PASI 75 at week 2,
compared with 0.6% of patients who received placebo, and 0.6% of patients who
received etanercept, respectively. Similarly, in the UNCOVER-3 study 22.9% of patients
treated with ixekizumab Q2W achieved PASI 75 at week 2, compared with 0% of
patients who received placebo, and 2.4% of patients who received etanercept,
respectively.

¢ Responses achieved with ixekizumab treatment are sustained during the maintenance
dosing period (UNCOVER-1 and -2 trials). At week 60, significant proportions of patients
treated with ixekizumab 80 mg Q2W in the induction dosing period and ixekizumab 80
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mg Q4W during the maintenance dosing period achieved or maintained sPGA (0,1)
compared with placebo (p<0.001 for all comparisons). In the UNCOVER-1 study 74.8%
of patients in the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W achieved or
maintained sPGA (0,1) at week 60 compared with 7.7% of patients in the and
ixekizumab 80 mg Q2W/placebo group. Similarly, in the UNCOVER-2 study 82.4% of
patients in the ixekizumab 80 mg Q2W/ixekizumab 80 mg Q4W achieved or maintained
sPGA (0,1) at week 60 compared with 7.4% of patients in the and ixekizumab 80 mg
Q2W/placebo groups. Maintenance of response was also observed in the proportion of
patients achieving PASI 75, PASI 90 and PASI 100 at week 60.

Presentation in difficult-to-treat areas (such as scalp and nails) adds to the overall
burden of psoriasis, further reducing patient QoL.? At week 12, ixekizumab demonstrated
superior efficacy to etanercept and placebo in difficult-to-treat areas, including psoriasis

of the nail, scalp and palmoplantar areas (p<0.001 for all comparisons).

Itch is reported by psoriasis patients as being the most bothersome of psoriasis
symptoms.® Across all three UNCOVER studies treatment with ixekizumab significantly
improved the severity of itch compared with etanercept and placebo at week 12 as
measured by the proportion of patients achieving itch NRS =4 point reduction from
baseline (p<0.001 for all comparisons). By reducing the severity of itch, ixekizumab is

able to improve the HRQoL in patients with psoriasis.

The high-levels of clearance and alleviation of the burdensome symptoms of psoriasis
achieved with ixekizumab leads to improvements in the HRQoL of patients with
psoriasis. After 12 weeks of treatment in the UNCOVER studies reductions in DLQI total
scores were significantly improved in the ixekizumab groups compared with the
etanercept and placebo groups (p<0.001 for all comparisons). In addition, the proportion
of patients with DLQI scores of 0 or 1 (interpreted as no effect on patient HRQoL) was
significantly higher for both ixekizumab dosing regimens, relative to or etanercept or

placebo at week 12 (p<0.001 for all comparisons).

High proportions of PASI 75 response rates were observed with ixekizumab treatment
across different patient subgroups. These included subgroup variables such as patient
demographics (geographic region, weight), disease-related variables (disease severity,
presence of nail or scalp involvement, concomitant PSA) and previous exposure to
therapies. Of particular importance, ixekizumab demonstrated consistent levels of
efficacy in patients who had been previously treated with biologic therapy and in patients
who had inadequate response to etanercept. Furthermore, ixekizumab was able to
demonstrate consistent efficacy in patient populations who would be eligible for

treatment with biologics according to NICE criteria (based on previous treatments and
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disease severity).

o A NMA demonstrated that ixekizumab has superior efficacy to other biologic comparators
including adalimumab, infliximab, ustekinumab and secukinumab as measured by the

probability of achieving a given PASI response

o There were no major safety signals identified in the UNCOVER clinical development
programme. Ixekizumab was well tolerated across the UNCOVER studies with a
predictable safety profile which was comparable to etanercept.

e Theincidence of 21 TEAE and TEAEs judged to be possibly to study drug was generally
higher in the ixekizumab groups compared with the placebo group at week 12. However,
the majority of these TEAEs were of mild to moderate severity and did not lead to
discontinuation of study medication.

e Of particular note, the incidence of 21 TEAE and TEAEs was comparable between the

ixekizumab treatment groups and the etanercept group at week 12.

¢ Theincidence of SAEs and discontinuations due to AEs did not differ between the
ixekizumab, etanercept or placebo groups in any of the UNCOVER studies at week 12.

e The most frequent AESIs which were reported with ixekizumab treatment in the
UNCOVER studies included infection and injection site reactions. After 12 weeks
commonly observed types of infections in the studies were nasopharyngitis, upper
respiratory tract infection, bronchitis, and sinusitis.

e Since many AEs take time to emerge, the safety of ixekizumab was evaluated beyond
the 12-week efficacy primary endpoint. Ixekizumab was well tolerated in the

maintenance dosing period with similar AEs to those seen in the induction period.

4.12.2 Strengths and limitations of the clinical evidence base for ixekizumab

The clinical evidence base provided by the phase Il UNCOVER clinical development
programme clearly demonstrates the efficacy and safety of ixekizumab in patients with
moderate to severe psoriasis. All the UNCOVER studies met their co-primary and pre-
specified key secondary endpoints and demonstrated consistent improvements in psoriasis
symptoms and HRQoL compared with both active and placebo comparators. In addition, the
unique designs of the UNCOVER-1 and -2 studies allowed an evaluation of short- and long-
term efficacy of ixekizumab compared with placebo. The benefit of having two randomised
treatment periods was that it helped to determine whether the dosing regimen that provided
the most rapid and optimal initial response differed from the dosing regimen needed to
maintain that response. The design also provided an opportunity to assess consistency in

maintenance of response among initial ixekizumab responders. Further evidence for the
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long-term efficacy of ixekizumab will come from the UNCOVER-3 study which includes a
5-year long-term extension period. The consistent benefits in the improvement of psoriasis

symptoms and HRQoL form a strong evidence base for ixekizumab.

A limitation of the evidence base from the UNCOVER studies is the lack of direct
comparisons with active comparators other than the inclusion of etanercept in the
UNCOVER-2 and -3 studies. However, direct comparisons with all available comparators are
not feasible in clinical trials and this has been a similar issue observed for other biologic
therapies for psoriasis which have been assessed by NICE. To address this limitation a NMA
was conducted to allow indirect comparisons of ixekizumab with all comparators outlined in
the NICE decision problem. An additional limitation of the UNCOVER-2 and -3 studies was
the limited 12-week duration of the active comparator treatment period. Full assessment of
the maximum potential for attaining and sustaining high-level responses and safety signals
relative to active comparator may require longer-term studies, however this 12-week
treatment period has been a commonly used time point in other studies of biologic therapies

in psoriasis.

The evidence base from the UNCOVER studies is highly relevant to the NICE decision
problem. Patients included in the UNCOVER studies included those recruited in UK study
centres with a severity of disease similar to that seen in patients who are eligible for biologic
treatment according to NICE criteria (i.e. based on PASI and DLQI measures). The
UNCOVER-2 and -3 studies included etanercept which was outlined as a relevant
comparator in the decision problem. Indirect comparison techniques were used to extend
this to other relevant comparators including ustekinumab and secukinumab. The co-primary
measures of the UNCOVER studies were the sPGA (0, 1) and PASI 75 response rates at
week 12. Both of these outcome measures are highly relevant to UK clinical practice and

reflect the severity of psoriasis symptoms.

4.13 Ongoing studies

There are two additional studies involving ixekizumab which are ongoing and expected to
report within the next 12 months (Table 62).
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Table 62: Summary of ongoing studies expected to report within the next 12 months

Trial name/NCT Description Intervention Population Primary outcome Date expected to report
identifier measure

IXORA-S (RHBS) - A 52-week multicentre, Ixekizumab 160 mg via Adult patients (=18 years PASI 90 at week 12 Data from RHBS is
NCT02561806" randomised, blinded, SC injection (two 80 mg of age) with moderate to expected to become

parallel-group study
comparing the efficacy
and safety of ixekizumab
with ustekinumab in
patients with moderate to
severe plaque psoriasis

injections) at week 0,
followed by 80 mg (one
injection) at Weeks 2, 4, 6,
8, 10, and 12. After week
12 maintenance dosing of
80 mg (one injection)
every 4 weeks through
week 52

Ustekinumab 45 mg via
SC injection for
participants <100kg and
90 mg for participants
>100 kg at week 0, 4, 16,
28, and 40

severe plaque psoriasis
who have failed, are
contraindicated or
intolerant to =1 systemic
therapy (including
cyclosporine,
methotrexate, or
phototherapy)

public in
September/October 2017

IXORA-P (RHBP) -
NCT02513550*

A multicentre,
randomised, double-blind
study comparing the
efficacy and safety of
ixekizumab dosing
regimens in patients with
moderate to severe
plaque psoriasis

Ixekizumab 160 mg via
SC injection (two 80 mg
injections) at week 0,
followed by 80 mg (one
injection) every 2 weeks
through week 50

Ixekizumab 160 mg via
SC injection (two 80 mg
injections) at week 0,
followed by 80 mg (one
injection) every 4 weeks
through week 50

Adult patients (=18 years
of age) with moderate to
severe plaque psoriasis
(sPGA =23 and PASI 212)
who were candidates for
phototherapy and/or
systemic therapy

e sSPGA (0,1) at week
52

e PASI 75 at week 52

Estimated primary
completion date April
2017

PASI = Psoriasis Area and Severity Index; SC = subcutaneous; sPGA = static Physician’s Global Assessment
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5 Cost effectiveness

Summary statement of cost-effectiveness
¢ A Markov model was developed in Visual Basic for Applications with a Microsoft Excel

interface to assess the cost-effectiveness of ixekizumab Q2W versus existing biologic

treatments in a treatment sequence in patients with moderate to severe psoriasis.

e Ixekizumab was compared to other biologics positioned within a treatment sequence for
patients who had failed on prior systemic treatments and were eligible for a first-line
biologic therapy (as defined by current NICE guidance). In a scenario analysis, the cost-
effectiveness of ixekizumab was assessed as second-line therapy for patients with

inadequate response or a contraindication to a TNF-alpha inhibitor.

e The model consists of four treatment-related health states, which determine cost and

resource use:

o Induction; patients initiate a biologic treatment and continue to receive it until
assessed for response at 10 to 16 weeks, depending on the treatment continuation
rule recommended by NICE for each biologic treatment.

o Maintenance; patients meeting the response criteria continue to receive the

treatment until discontinuation due to any cause.

o Best Supportive Care (BSC); after receiving up to three biologic treatments, patients
who fail to meet the response criteria of the last biologic treatment in the sequence or
discontinue from maintenance receive a bundle of non-biologic supportive therapies,

collectively referred to as BSC, for the remainder of the model time horizon.

o Death; an absorbing state to which transition is possible from any of the above

treatment states.

e At the end of the induction period, patients are assessed for PASI response measured

as the percentage reduction in PASI score from baseline:

o PASI <50 (no response)

o PASI 50-74
o PASI 75-89
o PASI 90-99

o PASI 100 (complete psoriasis symptom clearance).

o These five PASI response categories comprise response-related health states, which

determine the assignment of health utility gains.

¢ Inthe base case, the probability of continuing treatment from the induction period into
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the maintenance period is the proportion of patients achieving the threshold of a PASI 75

response.

e Health effects were applied as changes from baseline EQ-5D-5L utility corresponding to
each health state. These were obtained from the UNCOVER trials and estimated using a

linear regression model controlling for baseline EQ-5D.

e Cost and resources modelled included drug acquisition, administration, monitoring, best
supportive care (BSC) and non-responder costs. A confidential discount on the list price
of ixekizumab was approved under a patient access scheme (PAS) and applied in the
analysis.

¢ The ixekizumab sequence was associated with the greatest QALY gain of 1.45 and an
ICER of £33,858/QALY vs the referent comparator, the etanercept sequence.

¢ All other comparator treatment sequences were dominated (secukinumab, using the list
price) or extendedly dominated by the ixekizumab sequence.

e Pairwise ICERs for ixekizumab versus adalimumab sequence, ustekinumab 45 mg
sequence, ustekinumab 90 mg sequence and infliximab sequence all fell below
£20,000/QALY.

e Deterministic sensitivity analyses were undertaken for pairwise comparisons and
indicated that acquisition costs, annual all-cause discontinuation rate and discount rates

for costs and QALYs had the greatest impact on the ICER.

e The cost-effectiveness of ixekizumab versus ustekinumab 45 mg, ustekinumab 90 mg
and secukinumab as second-line therapy was evaluated in patients who had inadequate
response or contraindication to a TNF-a inhibitor. The ixekizumab sequence was

associated with lower costs and greater QALY gains compared to the other sequences.

5.1 Published cost-effectiveness studies

A systematic literature review was undertaken in October 2014 to identify published
economic evaluations and HTA appraisals in order to address the decision problem and
inform the economic model structure. The scope of this review was to review all available
published data on economic evaluations of conventional and biologic systemic therapies in
the treatment of patients with moderate to severe psoriasis in accordance with the decision
problem and using methodology and inclusion criteria that were consistent with the NICE

reference case.
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An update to the review was carried out in November 2015 to identify more recent studies of
interest. The review also summarized studies that provided model inputs (costs/utilities) but
additional systematic searches were conducted for resource use and utility data (Sections
5.4.3 and 5.5.1).

51.1 Identification of studies

Search strategies were designed for each of the databases required by NICE: Medline®
using the PubMed platform, Embase, the Centre for Reviews and Dissemination, and the
Health Economic Evaluations Database. In addition, all the main HTA agencies were
searched for appraisals or assessments of relevant therapies for psoriasis describing cost-

effectiveness models (CEM):

o UK - NICE; SMC; All Wales Medicines Strategy Group (AWMSG)
e France - Haute Autorité de Santé (HAS)

e Canada - CADTH

e Australia - PBAC

e Sweden - Tandvards- och lakemedelsférmansverket (TLV)

¢ Norway - Nasjonalt kunnskapssenter for helsetjenesten (NOKC)

o Germany - G-BA,; Institut fir Qualitat und Wirtschaftlichkeit im Gesundheitswesen
(IQWIG)

¢ Netherlands - College Voor Zorgverzekeringen (CVZ)

Search strategies for bibliographic databases and HTA agencies are presented in Appendix
11.

The inclusion and exclusion criteria are presented in Table 63. In line with the decision
problem and NICE reference case, studies of interest related to cost-effectiveness analyses
that evaluated conventional and biologic systemic therapies in adult patients with moderate
to severe plague psoriasis and reported QALY-based ICER results. The PRISMA flow

diagrams for the original and updated reviews are presented in Figure 36 and Figure 37.

A manual review of bibliographies from key articles, economic evaluations and HTA reports
was performed in order to identify additional studies that may have been missed using the
computer-assisted search strategies. This resulted in one additional article which met the

inclusion criteria and was therefore included in the review.
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Table 63: Inclusion and exclusion criteria for identification of cost-effectiveness and model input studies

Parameter

Inclusion criteria

Exclusion criteria

Patients

Adult populations with moderate to severe psoriasis

Non-adult populations

Intervention and

Conventional systemic therapies (fumaric acid, methotrexate, ciclosporin and acitretin) and

Therapies other than conventional and biologic

Comparators biologic therapies (efalizumab, etanercept, adalimumab, infliximab, ustekinumab, systemic therapies
secukinumab and apremilast) for psoriasis.
Outcomes Only studies focused on CEMSs using quality-adjusted life years (QALY) as outcome CEMs without QALYs
measure. For studies on model inputs, this review focused on health utilities (irrespective of
study countries), UK-specific healthcare resource utilisation and costs.
Study type Appraisals/assessments from HTA agencies and published studies presenting CEMs for Economic evaluations for which full publications were

which only full publications were available. For studies on model inputs (i.e., health utilities,
UK-specific healthcare resource utilisation and costs), all types of publications were of
interest, including abstracts or posters reporting the outcomes of interest.

not available.

Other restrictions

Study language was restricted to English, French, German, Italian and Spanish. Studies
published after January 1 2000.

Other study languages. Studies published before
January 1, 2000 (original review) and studies
published before September 22, 2014 (updated
review)

CEM = cost-effectiveness model; HTA = health technology assessment; QALY = quality-adjusted life year; UK = United Kingdom
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Figure 36: Selection process for studies included in original literature review, October 2014

o

Identification

Screening

Eligibility

Included

Records identified through database searching

(n =589 [CEM], 1,384 [model inputs]
PubMed n=199 [CEM], n=585 [model inputs]
EMBASE n=309 [CEM], n=630 [model inputs]
Cochrane n=10 [CEM], n=10 [model inputs]

CRD n=71 [CEM], n=159 [model inputs]

Additional records identified
through HTA agencies
(n=688)

—

A 4

Records after duplicates removed
(n=1,313 [databases], 688 [HTA])

!

Records screened
(n=1,313 [databases], 688 [HTA]) [HTA])

Records excluded
(n=1,103 [databases], 598

A 4

A 4

Full-text articles excluded, with
reasons
(n =146[databases], 86 [HTA])

Full-text articles assessed for eligibility
(n =210 [databases], 90 [HTA])

Duplicate (n=7 [databases],10 [HTA])
Inappropriate study population (n=3
[databases],3 [HTA])
Inappropriate outcomes (n=66
[databases],1 [HTA])

A 4

A 4

Inappropriate interventions (n=7
[databases],28 [HTA])
Inappropriate study design (n=69
[databases])

Inappropriate disease (n=1 [HTA])
Inappropriate publication type (n=42 [HTA])

(n=73)

HTAs n=4

Studies included in qualitative synthesis

CEM studies n=8
Model inputs n=61

Publication date prior to 2000 (n=2 [HTA])

Included studies found from
cross-checking and PsA review
(n=5)

CEM = cost-effectiveness model; CRD = Centre for Reviews and Dissemination; HTA = health technology
assessment; PsA = psoriatic arthritis
Studies may have been excluded for more than one reason, therefore the reasons for exclusion will exceed the
total number of studies excluded at each stage.
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Figure 37: Selection process for studies included in updated literature review, November 2015
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[databases], 5 [HTA])
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Inappropriate study design (n=13
[databases])
Inappropriate disease (n=2 [databases])
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Language (n=7 [HTA])

CEM = cost-effectiveness model; CRD = Centre for Reviews and Dissemination; HTA = health technology
assessment; PsA = psoriatic arthritis
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5.1.2 Description of identified studies

129137 that met the inclusion criteria, of which

The review identified nine cost-utility studies
only three were UK-based studies****®*3” and six NICE TAs®""? Studies that were identified
in the targeted review of model inputs that did not report a formal economic evaluation are
not described in this section. A separate systematic review was conducted to identify model
input studies relating to HRQoL, cost and resource use in psoriasis (Section 5.4.3 and

5.5.1).

A summary of model characteristics is presented in Table 64 for the UK based cost-
effectiveness studies and Table 65 for the NICE TAs. A quality assessment of all
publications, including non-UK based studies, was undertaken using the Drummond (1996)
checklist."*® Due to the unavailability of the manufacturer submissions for etanercept and
efalizumab, a quality assessment was not carried out for these models. Details of the quality
assessment are provided in Appendix 11.
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Table 64: Summary list of published cost-effectiveness studies

Study

Lloyd et al. (2009)**®

Sizto et al. (2009)"*’

Sawyer et al. (2015)"**

Model approach

Markov model

Treatment sequence Markov model

Decision tree (induction period) and Markov
model (maintenance period)

Perspective used NHS NHS NHS and PSS
Model horizon 10 years NR 10 years
Cycle length 4 weeks NR 1 year
Jus_tlflcatlon of model York model NR Suf‘flc?ently Iong to capture relevant costs and
horizon benefits associated with treatment
Discount rates 3.50% (costs, utilities) NR 3.50% (costs, utilities)
Mortality Likely not considered Not included Not included

. MTX; CICLO; EFA; ETN 25 mg int.; ETN 50 mg int.; .
Study drug ETN 50 mg BIW int. INF: ADA; Non-systemics Pooled efficacy of UST and INF
Comparators ETN 25 mg BIW int. No systemic therapy All Placebo

Theoretically optimal treatment sequence (result

Treatment sequence N/A from analysis: ADA -> ETN -> EFA-> INF) NIA
Health states Treatment NR PASI response <50

PASI 75 response

PASI 50 but not PASI 75

PASI 50 not reached

PASI 75 not reached

Re-treat 25 mg BIW when response lost
Withdraw: Do not re-treat

Usual care: No treatment

PASI 50 response
PASI 75 response
PASI 90 response

Response criteria

Full responder: APASI=75
Partial responder: 50<APASI<74
Non-responder: APASI<50

APASI 50, APASI 75, APASI 90

APASI
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Study

Lloyd et al. (2009)**®

Sizto et al. (2009)"*’

Sawyer et al. (2015)"**

Link between health
utility and efficacy

Converting DLQI into utility using a formula
(based on UK data)

EQ-5D utility = 0.956—0.0248*DLQI

Between PASI response and EQ-5D, analysis of
EQ-5D data from CHAMPION and REVEAL trials;
assessed using U.K. population weights

Two-stage linear regression analyses from
three ETN trials taken from Woolacott et al.**°

Treatment efficacy data

Gordon et al. (2006) *?
Gottlieb et al. (2003) *®°
Papp et al. (2005) %
Leonardi et al. (2003) ¥’

Mixed-treatment comparisons of 22 RCTs:
Bansback et al. (2009) **°

Stated to be generated from a meta-analysis
using ordered probit model

Cost results

No systemic therapy: £41,985
ETN 25: £44,855
ETN 50: £47,587

Relative to BSC:

Methotrexate -£3,844
Ciclosporin -£1,987

Supportive care £0

ETN 25 mg intermittent £4,114
ETN 50 mg intermittent £4,699
Efalizumab £4,942
Adalimumab £4,993

ETN £5,058

Infliximab £7,736

BSC: £93,591
2L Biologics: £99,338

Total QALYs

No systemic therapy: 0.70
ETN 25: 1.37
ETN 50: 1.61

Relative to BSC:
Methotrexate 0.129
Ciclosporin 0.079

Supportive care 0

ETN 25 mg intermittent 0.110
ETN 50 mg intermittent 0.123
Efalizumab 0.124
Adalimumab 0.164

ETN 0.134

Infliximab 0.182

BSC: 0.479
2L Biologics: 0.804
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Study

Lloyd et al. (2009)**®

Sizto et al. (2009)"*’

Sawyer et al. (2015)"**

Base case ICERs

- ETN 50 mg vs. No systemic therapy:
£6,217 per QALY

- ETN 25 mg vs. No systemic therapy:
£4,297 per QALY

-ETN 50 mg vs. ETN 25 mg: £11,710 per
QALY

Comparator vs. Supportive care (£ per QALY):
MTX: -£29,759

CICLO: -£25,135

ETN 25 mg inter: £37,284

ETN 50 mg inter: £38,358

EFA: £39,948

ADA: £30,538

ETN: £37,676

INF: £42,492

Incremental analysis vs Supportive care (excluding
traditional systemics)

Etanercept 25 mg intermittent Extendedly
dominated

Etanercept 50 mg intermittent Extendedly
dominated

Efalizumab Extendedly dominated
Adalimumab £30,538

Etanercept Dominated

Infliximab £147,906

£17,681/QALY gained

Stated drivers of CE
results

- Assumed requirement for hospitalisation
in untreated individuals;

- Response rate achieved in re-treatment;

- Cost of topical medications used were
excluded from the analysis due to no
difference between treatments.

Number of hospitalised days due to non-response to
treatment

- Alternative assumptions relating to the cost
and annual dropout rates of biologic
therapies

- The efficacy of BSC

- The likelihood of hospitalisation and length
of inpatient stay

A = change in; ADA = adalimumab; BIW = twice weekly; BSC = Best supportive care; CE = cost-effectiveness; CICLO = ciclosporin; DLQI = Dermatology Life Quality Index;
EFA = efalizumab; EQ-5D = European Quality of Life — 5 Dimensions; ETN = etanercept; INF = infliximab; int. = intermittent; MTX = methotrexate; N/A = not applicable; NHS
= National Health Service; NR = not reported; PASI = Psoriasis Area and Severity Index; PSS = Personal Social Services; RCT = randomised controlled trial; UST =

ustekinumab
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Table 65: Summary list of NICE TAs

. Infliximab Adalimumab Ustekinumab | Apremilast Secukinumab
Etanercept, Efalizumab ™**° 72,141 70,142 69,143 67&44 68,145
2006/7 2007/8 2008 2009 2015 2015
Study TA103 TA134 TA146 TA180 TA368 TA350
Model - ETN: Markov - EFA: Markov model | Based closely Based on the Based closely Markov model Decision tree and
approach model Decision-tree (York model) on the York York model on the York Markov model
model model model
Study drug ETN 25 mgint/ | EFA - EFA INF ADA -UST 45 mg APR SEC
cont. - ETN 25 mg - UST 90mg
ETN 50 mg int./ BIW cont.
cont. -ETN 25 mg
BIW int.
- ETN 50 mg
BIW int.
Comparators | Topical therapy | Calcipotriol and | Primary ETN 25 mg BIW | INF ETN 25 mg BIW | ADA ETN
only/no systemic | betamethasone | analysis: BSC | cont. ETN 25 mg BIW | cont. ETN UST
treatment Secondary ETN 25 mg BIW | cont. ETN 25 mg BIW | BSC ADA
analysis: int. ETN 25 mg BIW | int. INF
CICLO, ETN 50 mg BIW | int. ETN 50 mg BIW BSC
Fumaderm, int. ETN 50 mg BIW | int.
METHO, INF | EFA int. EFA
BSC EFA INF
BSC ADA
BSC
Model 96 weeks 10 years 10 years 10 years 10 years 10 years 10 years 10 years
horizon
Cycle length | 12 months 12 months 12 months 12 months 12 months 3 months 28 days 12 months
Justification Based on follow- | NR NR Sufficient time Based on York Based on York Maintain Time horizon
of model up in the for all future model model consistency with | reflective of
horizon registration trials costs and previous treatment duration of

outcomes to be
included

analyses and in
the base case
majority of
patients are on
BSC by the end
of 10 years

moderate to severe

plaque psoriasis
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. Infliximab Adalimumab Ustekinumab | Apremilast Secukinumab
Etanercept, Efalizumab ™**° 72,141 70,142 69,143 67%44 68,145
Discount No discounting 6.00%, 1.50% 6.00%, 1.50% | 3.50% 3.50% 3.50% 3.50% 3.50%
rates (costs,
utilities)
Mortality Not considered Not considered Not Not considered Not considered Not considered Not considered Modelled, not
considered disease- or
treatment-specific
HRQoL DLQI mapped to | TTO method DLQI mapped | Utilities from EQ-5D DLQI mapped to | EQ-5D; DLQI EQ-5D
instrument EQ-5D to EQ-5D York model EQ-5D; SF-6D mapped to EQ-
in sensitivity 5D
analysis
Link EQ-5D utility Utilities based Map APASI Manufacturer EQ-5D Map APASI & PASI>10, Changes in EQ-5D
between score=0.956- onTTO & ADLQI to submission associated with | ADLQI to EQ- DLQI>10: from baseline at a
health utility [0.0248*(DLQI method: EQ-5D stated utilities DLQI and 5D (used for mapping from given time point as
and efficacy | total score) Severe state: (coefficients from the York changes in PASI | base case Woolacott function of:
0.590na0 not reported) | model, but not are provided by | analysis, - PASI response at
(equivalent to details 2 RCTs coefficients PASI>10, that time point
death)to 1 SF-36 from estimated based | pLQI<10: direct | - Paseline DLQI
(equivalent to EXPRESS | and on the published | |ink between difference from the
good health) Il trials were not scatter-plot in %APASI and pooled mean
scale; Mild: used in the the York model): | AEQ5D in baseline DLQI
0.89; model EQ-5D = - patients with - interaction between
Responders: 0.0162*DLQI + DLQI<10 these terms
0.945 (average 0.8554
of full health (1)
and mild
(0.89)).
Total costs 12 week 10 year: Supportive Continuous ETN | Incremental vs. Incremental vs. DLQI>10 Standard of care
analysis: Efalizumab: Care £0 25: £1,531 supportive care: | supportive care: Apremilast £73,610
No systemic £5,611 Etanercept 25 | Infliximab: - Methotrexate - Supportive sequence: ETN 25 mg BIW
treatment £72 Topical: £123 mg £7,743 £4,562 £3,844 care £0 £89,374 £75,788
ETN 25 mg Efalizumab - Ciclosporin - EFA £5,264 Comparator SEC 300 mg
£2,352 £9,382 £1,987 -ETN 25 mg sequence: £76,361
ETN 50 mg Etanercept 25 - Supportive intermittent £92,589 ADA 40 mg £76,981
£4,474 mg Care £0 £3,989 UST 45 mg £79,544
(E:g%tgéuous - Etan(_arcept - ET!\I 25 mg UST 90 mg £79,732
96 week : Intermittent continuous

INF 5 mg/kg
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. Infliximab Adalimumab Ustekinumab | Apremilast Secukinumab
Etanercept, Efalizumab ™**° 72,141 70,142 69,143 67%44 68,145
analysis: Etanercept 50 £4,114 £4,829 £93,539
No systemic mg £14,860 - ETN High -ETN 50 mg
treatment £578 Intermittent continuous
ETN 25 mg £4,699 £5,333
£8,635 - EFA £4,942 - ADA £4,660
ETN 50 mg - ADA £4,993 - UST £4,615
£12,175 - ETN £5,058 - INF £6,327
- INF £7,736
96 week
analysis
PASI>15,
DLQI>20:
No systemic
treatment £578
ETN 25 mg
£8,655
ETN 50 mg
£10,867
Total QALYs | 12 week 10 year: Supportive Continuous ETN | Incremental vs. Incremental vs. DLQI>10 Standard of care
analysis: Efalizumab: Care 0 25 mg: 0.089 supportive care | supportive care: | Apremilast 0.97
No systemic 1.39 Etanercept 25 | Infliximab: 0.205 | - Methotrexate - Efalizumab sequence: 6.83 ETN 25 mg BIW 1.13
treatment 0.011 | Topical: 0.36 mg 0.116 0.129 0.1308 Comparator SEC 300 mg 1.36
ETN 25 mg Efalizumab - Ciclosporin -ETN 25 mg sequence: 6.69 | Adalimumab 40 mg
0.029 0.112 0.079 intermittent 1.22
ETN 50 mg Etanercept 25 - Etanercept 0.1325 Ustekinumab 45 mg
0.031 mg Intermittent - Etanercept 25 1.30
Continuous 0.11 mg continuous Ustekinumab 90 mg
96 Week 0116 - Etanercept 01409 133
analysis: Etanercept 50 High Intermittent | - Etanercept 50 Infliximab 5 mg/kg
No systemic mg 0.123 0.123 mg continuous 1.36
treatment 0.084 - Efalizumab 0.1483
ETN 25 mg 0.124 - Adalimumab
0.236 - Adalimumab 0.1502
0.164 - Ustekinumab
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Etanercept, Efalizumab "***° Infliximab Adalimumab | Ustekinumab | Apremilast Sesukinumab
ETN 50 mg - Etanercept 0.156
0.264 0.134 - Infliximab
- Infliximab 0.1616
96 week 0.182
analysis
PASI>15,
DLQI>20:
No systemic
treatment 0.139
ETN 25 mg
0.451
ETN 50 mg
0.415
Base case 12 week 10 year ICER: Incremental - INF vs. ICER relative to | ICERS vs. Apremilast Incremental analysis:
ICERSs analysis: Efalizumab vs analysis: Supportive care: | supportive care: | Supportive care: | sequence Standard of care N/A
-ETN25mgvs | topicals: Etanercept 25 | £22,240 per - Methotrexate | - Efalizumab dominated the | Eanercept 25 mg
no systemic £25,582 mg £66,703 QALY £-29,759 £40,250 comparator BIW £13,948*
therapy: Efalizumab | - INFvs. Cont 1 cicio5p0rin - Etanercept 25 | SCAENCE: Secukinumab 300
£124,732 Dominated ETN 25 £26,095 £-25.135 mg intermittent mg £2,464
-E ELNzg?n r;g 'S rIitanercept 25 | Per QALY - Supportive :5:;0’111 Adali_mumab 40 mg
g Care N/A tanercept 25 Dominated
£1,255,840 Continuous - Etanercept mg continuous Ustekinumab 45 mg
06 woek [E)E)mlnate(: " Intermittent &:,281 150 Dominated
anerce - Etanerce i
oy e p £37,284 g continupous Ustel_«numab 90 mg
- Etanercept Dominated
-ETN 25 mg Vs £1,035,121 High Intermittent £35,964 Infliximab 5 mg/kg
no systemic £38.358 - Adalimumab Dominated
?Se?:ez)p;)g IS(LER vs - Efalizumab _531’02_2 Note: *ETN
, pportive £39,948 Ustekinumab extendedly
-ETN 50 mg vs care: _ Adalimumab £29,587 domintated by SEC
ETN 25 mg: Etanercept 25 £30.538 - Infliximab
£127,464 mg £66,703 ’ £39,153
- Etanercept
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Etanercept, Efalizumab 71,139 I7r21’flLilximab ,%’ciglimumab e%:si:tgkinumab égﬂemilast esgei%J kinumab
Efalizumab £37,676

96 week £84,018 - Infliximab ICER
analysis Etanercept 25 £42,492 ustekinumab vs
PASI>15 and mg other
DLQI>20: Continuous ICER vs. treatments:
-ETN 25 mg vs £83,258 supportive care | - Supportive
no systemic Etanercept 50 (biologics only) care £29,587
therapy: mg £120,855 Etanercept - Efalizumab
£25,926 Intermittent: Dominant
- ETN 50 mg vs Extendedly - Etanercept 25
ETN 25 mg: dominated mg intermittent
Dominated

Etanercept High
Intermittent:
Extendedly
dominated
Efalizumab:
Extendedly
dominated

Adalimumab:
£30,538
Etanercept:
Dominated
Infliximab:
£147,906

Note:
Discrepancy in
adalimumab
ICERS carried
over from the
manufacturer
submission.

£26,637

- Etanercept 25
mg continuous
Dominant

- Etanercept 50
mg continuous
Dominant

- Adalimumab
Dominant

- INF vs. UST
£304,566
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Etanercept, Efalizumab 71,139 I7r21’flLilximab ,%’ciglimumab e%:si:tgkinumab égﬂemilast esgei%J kinumab
Stated NR 2-way - Baseline - Non - Cost of - Number of Differences in - Costs assumed for
drivers of CE sensitivity QoL (as responders' adalimumab per | hospital days for | costs and BSC (Fonia et al
results analysis of the | assessed inpatient LOS vial BSC outcomes with (2010) **® vs NICE
utility values using the - patient weight - Cost of - Estimated cost | APR compared CG153 and hospital
assigned to DLQI) - changes in inpatient stay of dosing for with BSC episode statistics)
responders and | - Probability response rate - Annual length inter. ETN 25 - Small changes in
non-responders | of the patient of inpatient mg incremental health
being stays for non- - SF-6D utility benefits between
hospitalised if responders scores instead different biological
they fail to of EQ-5D treatments, thus
respond to ICERSs could vary
treatment dramatically with
small QALY changes

ADA = adalimumab; APR = apremilast; BIW = twice weekly; BSC = Best supportive care; CE = cost-effectiveness; CICLO = ciclosporin; cont. = continuous; DLQI =
Dermatology Life Quality Index; EFA = efalizumab; EQ-5D = European Quality of Life — 5 Dimensions; ETN = etanercept; HRQoL = health-related quality of life; INF =

infliximab; int. = intermittent; LOS = length of stay; METHO = methotrexate; NR = not reported; PASI = Psoriasis Area and Severity Index; SEC = secukinumab; SF-6D = Short
Form — 6 Dimension; TA = technology appraisal; TTO = time trade-off; UST = ustekinumab
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Key model features in the published economic evaluations are described below.

Model framework

The York model** (Table 65) appears widely accepted: Among the nine cost-utility

129130133137 \yere explicitly based on the York model

132,134,135

publications'*** four models
publication with three more models using similar frameworks. The five NICE
submissions for the treatment of moderate to severe psoriasis (adalimumab™, infliximab™,
ustekinumab®, apremilast®” and secukinumab® that came after the publication of the York
model also explicitly followed the York model framework and were accepted by NICE as
being relevant to psoriasis. The two model publications that did not follow the York model
framework'*"**® both evaluated the cost-effectiveness of intermittent etanercept which may
be less suited to the York model framework which assumes continuous treatment after an

initial treatment period.

The manufacturers’ models were constructed based on systematic and comprehensive
approaches to identify evidence relevant to inform development of decision analytical
models that compared biologics and/or conventional systemics for the treatment of moderate
to severe psoriasis. After the advent of the York model, the combination of a decision tree
(“trial period”, also referred to as an induction period elsewhere in the literature) and a
Markov model (“treatment period”) were used in the manufacturers’ submission models. The
duration of the induction period reflected the duration of treatment response assessment in
the respective clinical trials. For the “treatment period”, a time horizon of 10 years was used.

1'% a yearly cycle was used in the adalimumab’, infliximab’® and

Following the York mode
secukinumab® submissions, whereas the model for the ustekinumab® submission applied a
3-month cycle length on the basis that it reflects: i) the clinical course of the disease, ii) the
time frame of clinical decision making; and iii) the dosing intervals for ustekinumab. The
apremilast submission®’ applied a 28-day cycle to account for the different lengths of

induction periods.

Although the York model publication was used as a framework for the majority of the models
identified in the literature review, hence providing a widely accepted modelling framework for
psoriasis, changes have occurred in the treatment landscape and new data has become
available since the publication of the York model in 2005. Criticism directed at the York
model by NICE commissioned Evidence Review Group (ERG) reports has questioned key
parameters in the model such as the definition of BSC, the methodology for linking efficacy

estimates to health utility and modelling of time on treatment via annual drop-out rates.
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Health states

Health states within the models were based on PASI response. In the NICE appraisals®”"?,

individuals were assumed to be in one of two health states: responders or non-responders.
In the base case, response was typically defined as a 75% reduction in baseline PASI score
(PASI 75), but varied to PASI 50 and PASI 90 in scenario analyses. These categories were
based on response to treatment in the initial induction period. Patients who achieved
relevant improvements in PASI were assigned an associated improvement in health utility
with higher responses associated with larger health utility improvements. Responders
remained on treatment (with PASI assumed to remain the same) until they discontinued
treatment (see below). Non-responders moved directly to BSC after the induction period and
were assigned lower health utilities and additional costs. In all manufacturer submission
models, the treatment response rate in BSC was set equal to placebo response rates from
the meta-analyses used to populate the models with treatment efficacy estimates. Hence,
whilst all patients continuing treatment after the induction period are responders until they
drop out of treatment, virtually all patients in BSC are non-responders and non-responders

were assumed to incur an annual hospitalisation.

Two of the peer-reviewed CEM publications*?°*%

that were explicitly based on the York
model took a slightly different approach than the York model with separate health states for
partial and full-response with intermittent etanercept. However, the approaches in those
publications are not well-described. Furthermore, two peer-reviewed models that estimated
the cost-effectiveness of intermittent etanercept had model structures where response to
treatment was assessed every cycle and patients not achieving the relevant response
discontinued treatment.****® Four peer-reviewed CEM publications********” had the same
health states as the York model, albeit Villacorta et al. (2013) used a APASI 50 threshold to
|134

determine treatment response, instead of the more commonly used APASI 75. One mode

appears to have used separate health states for the different PASI response categories.

Model population

Each of the published peer-reviewed CEMs estimates the cost-effectiveness in a population
with moderate to severe psoriasis. Four model publications did not provide a formal
definition of moderate to severe psoriasis.*****'* The remaining four

67,129,130,134,136,137

publications

moderate to severe disease of DLQI>10 and PASI= 10, as defined in Clinical Guideline 153.2

provided definitions which were consistent with a threshold for

Treatment sequence
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Whilst a number of CEMs identified in the systematic review for economic evaluations, 3%’

including the original York model publication'*, assess the theoretical cost-effectiveness of
treatment sequences; treatment sequences are not actually modelled. Instead theoretically
optimal treatment sequences are derived based on comparisons of the individual treatments
to BSC. Sawyer et al (2015)*** explicitly assesses the cost-effectiveness of second line
biologic treatment in patients who have received prior treatment with a biologic therapy.
However, it is not a treatment sequence model per se as only one line of biologic treatment

is modelled.

Treatment effectiveness

In all included cost-utility publications****” and NICE TAs®""?, treatment effectiveness was
defined in terms of a relative change in PASI from baseline, achieved at the end of the
induction period. No other indicator of effectiveness was used in the models. In the York

model** and the subsequent submissions®”"?

, evidence was synthesised from a variety of
trials by using direct or indirect comparisons to obtain response rates for all therapies
considered in the respective models. The base case definition of response in most models
was APASI 75, albeit four models™'**° defined APASI 50 as the base case response rate.
In the ERG reports for adalimumab, infliximab and ustekinumab, response criteria were
varied in scenario analyses to assess the impact of defining response as APASI 50 and
APASI 90. It may be noted that in European consensus guidelines, PASI 50 combined with
an improvement in DLQI of at least 5 points is also viewed as treatment response**’; this
definition of response is also incorporated (along with APASI 75) in the UK treatment

guidelines.

Health utilities

All identified CEMs linked PASI response categories to improvements in health utility from
baseline. The methodology for deriving health utilities associated with different response
rates varied with three principal approaches used. The first approach is to link PASI
response categories to studies that elicited health state utility values using the time trade-off
method (TTO). This approach assumed that given health states corresponded to PASI
response categories (albeit the health states were not described in terms of PASI). The
second approach was to use mapping exercises whereby relative PASI response rates were
associated with changes in DLQI. Changes in DLQI were subsequently associated with
changes in health utility. The third approach was to associate PASI response categories

directly with changes in health utility. A number of studies®®***>!*

used multiple approaches
in scenario analysis. Given the small number of studies and differences in methodology

among the studies, it is difficult to compare results. Nevertheless, there appears to be a
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positive association between baseline HRQoL and health utility gain for a given APASI
category.”®**° Furthermore, EQ-5D appears to be more sensitive to changes in PASI

compared to the SF-6D.

Resource use and costs

The resource use categories in the York model**® and subsequent manufacturers’

submissions®7%:72

were: treatment (biologics), administration visits, monitoring visits,
laboratory tests, and inpatient care. Subsequently, unit costs were assigned to the resources
using standard sources such as the British National Formulary (BNF). Whilst the
assumptions on monitoring visits and laboratory tests were similar across the models, some
differences were noted with regards to the assumed dosage of intermittent etanercept (74%
in the York model vs. 88% in the ustekinumab and adalimumab submissions), and the

number of administration visits for infliximab.

Except for the cost of biologic treatment, the most important driver of costs in the model was
the resource use required in BSC. How patients are treated in BSC differs between countries
but from a UK perspective, hospitalisations appear to be important. In the York model
publication and subsequent HTA submissions, the base case assumption was that all
patients who were non-responders were hospitalised once every year with a mean duration
of 20.8 days. Given the low PASI 75 response rates in patients treated with BSC, virtually all
patients on BSC (but no patients who remained on biologic treatment) were hospitalised.
Extensive scenario analyses were conducted by the ERGs on this point ****** and the
assumption was deemed important for the cost-effectiveness estimates. In addition to
hospitalisation, patients on BSC were assumed to incur 18 additional outpatient visits in the
infliximab submission. The secukinumab submission® followed roughly the same
assumptions as the previous models, though patients on BSC were also assumed to incur
costs for UVB phototherapy and visits to the day care centre. In the apremilast submission®’
non-responders were assumed to incur costs for hospitalisations in all subsequent biologic
treatments during the induction periods and in the BSC treatment state at the end of the

sequence.

5.2 De novo analysis

A de novo model was constructed to determine the cost-effectiveness of ixekizumab with

reference to the information derived from the literature search described in Section 5.1.1.

Eli Lilly and Company Limited Page 213 of 331



5.2.1 Patient population

Ixekizumab is indicated for the treatment of moderate to severe plaque psoriasis in adults
who are candidates for systemic therapy. The base case economic evaluation considers
biologic-naive patients who have failed to respond to prior conventional systemic therapies
and are eligible to receive systemic biologic therapies approved in the UK, i.e. the cost-

effectiveness of ixekizumab as a first-line biologic therapy is assessed.

The NICE scope covers all potential populations eligible under the licensed indication, which
includes conventional systemic treatments. Comparison with conventional systemic
therapies has been included as a scenario analysis, but in the NHS in England, it is
anticipated that ixekizumab will be used in the population currently eligible for biologic
treatment for psoriasis (i.e. patients who have failed to respond to, or are unable to be

treated with conventional systemic treatments who have a PASI score=10 and a DLQI>10).

It should be noted that the definition of moderate to severe psoriasis for the patients included
in the UNCOVER trial programme is not strictly adherent to UK clinical guidelines (PASI=10
and DLQI>10, as stated in Section 5.1.2)% as a baseline PASI=12 was required to enroll in
the UNCOVER trials. This baseline PASI score is common to all recent clinical studies for
biologics in psoriasis. However, patients with PASI=12 (the inclusion criteria in the
UNCOVER trial programme) can be appropriately classified as having moderate to severe

psoriasis.'*

In accordance with UK clinical guidelines, moderate to severe psoriasis in the model
population is defined as patients with baseline PASI=10 and DLQI>10. Clinical outcomes
used to inform ixekizumab efficacy in the model, i.e. the proportion of patients achieving
specific PASI response thresholds, are pooled from the ITT populations in the UNCOVER

148
5

trials, in which the mean baseline DLQI score across the trials was 12. , and health state

utility estimates used in the base case were informed by HRQoL assessments of patients
with DLQI>10.

522 Model structure

Model schematic

A de novo Markov state-transition model was developed in Visual Basic for Applications
(VBA) with a Microsoft Excel interface. The model consists of five PASI response health

states and four treatment-related health states.

PASI response states determine the HRQoL impact of treatment in the model associated

with specific thresholds of percentage reduction in baseline PASI score. The following PASI
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response categories constituted a set of mutually exclusive and collectively exhaustive

states in the model:

PASI<50 (no response)
PASI 50-74
PASI 75-89
PASI 90-99

PASI 100 (complete clearance of symptoms)

Treatment states determine the cost impact of a treatment in the model as they are

associated with specific resource use rates. The following treatment states are depicted in
Figure 38:

Induction (trial) period
Maintenance period
BSC

Death

Figure 38: Model structure schematic
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Induction period

The induction period consists of a series of tunnel states from which patients either die or
transition to the next temporary state. In the final temporary state, patients are assessed for
response to treatment. The induction period length is dependent on the biologic and can last
from 10 to 16 weeks in alignment with the response assessment time points reported in
CG153.% At the end of the induction period, patients are assessed on the basis of PASI

response and assigned in the model to one of the five PASI response health states.

Patients who meet the minimum base case response criterion of PASI 75 continue treatment
in the maintenance state. If patients do not have an adequate level of response, they enter
another series of tunnel states upon initiating the next treatment line, whether active
treatment or BSC. At the end of the subsequent induction period, these patients are once

again assessed for response.

Maintenance

During the maintenance period, patients continue to receive the active therapy and are
assumed to maintain their level of response until discontinuation due to any cause, such as

loss of efficacy or AEs.

Upon discontinuing, a patient is assumed to revert to their baseline PASI score. These
patients proceed to the induction period of the subsequent treatment in the sequence and
are assumed to experience no improvement from baseline HRQoL until the next response

assessment for the subsequent biologic therapy or BSC.
BSC
BSC is the final treatment in the sequence, consisting of a bundle of non-biologic supportive

therapies. The only transition out of the BSC treatment state is death.

When patients have exhausted the biologic therapy options in the sequence, they proceed to
receive BSC in the final induction period of the treatment sequence and are assessed at the
end of the induction period. All patients, including non- or partial responders, continue to

receive BSC and maintain the level of response until death.

Death

Death is an absorbing health state to which transition is possible from any other state.
Mortality is not conditioned on treatment or treatment response and has been derived from
life tables for the UK.
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Model characteristics

A summary of model characteristics is presented in Table 66. The economic evaluation is
consistent with the NICE reference case. The model takes the form of a cost-utility analysis
with a fully incremental analysis, and NHS and PSS perspective. Discount rates of 3.5% are

applied to both costs and benefits. Health effects were measured in QALYs based on EQ-

5D-5L responses that were collected in the UNCOVER trial programme.

Table 66: Features of the de novo analysis

Factor Chosen values Justification Source
Time horizon Lifetime (45 years NICE reference case: patients NICE Guide to the
to 99.9 years) expected to spend more than 10 | Methods of Technology
years on active pharmacological | Appraisal 2013 **°
treatment
Cycle length 1 month Captures induction periods NICE Guide to the
when patients switch to a Methods of Technology
treatment Appraisal 2013"°
Were health effects Yes NICE reference case NICE Guide to the
measured in QALYS; if Methods of Technology
not, what was used? Appraisal 2013 **°
Discount of 3.5% for Yes NICE reference case NICE Guide to the

utilities and costs Methods of Technology

Appraisal 2013 149

NICE Guide to the
Methods of Technology
Appraisal 2013 **°

Perspective (NHS/PSS) | Yes NICE reference case

NICE = National Institute for Health and Care Excellence; NHS = National Health Service; PSS = personal social
services; QALYs = quality-adjusted life years

|139

The model structure is similar to that of the York model**, which has been used in four of

129-133,135-137

eight published models as well as in all submissions to NICE subsequent to the
original publication of the York model (adalimumab’™, infliximab’?, secukinumab®®,
apremilast®” and ustekinumab®). Furthermore, the York model has also been used to
estimate the cost-effectiveness of second line biologic treatment in patients with psoriasis to
support the UK clinical guidelines for the management of psoriasis commissioned by NICE.

This evaluation has also recently been published in a peer-reviewed journal.***

Whilst the York model has been accepted as relevant to psoriasis by NICE and is widely
used, it is relatively dated and several aspects of the model can potentially be amended to
better reflect current clinical practice and new data that have become available since the
original York model publication, such as the expansion of therapy options with implications
for treatment sequencing, definition of BSC, methodology for linking efficacy estimates to
health utility and modelling of time on treatment. Expert input obtained from an advisory

board in March 2015 supported preserving a York model framework as a foundation for the
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ixekizumab global CEM and adding in factors that align the model better to the current

treatment landscape and data availability.

As described in Section 5.1.2, a key difference between the ixekizumab CEM and relevant
economic evaluations identified in the literature is that the current model uses a fully
incremental analysis framework to estimate the cost-effectiveness of all approved biologics

in the UK in the same position in a biologic treatment sequence.

Ixekizumab is expected to be used in the same position of the NICE clinical pathway of care
as other biologics that are approved in England and Wales. Patients initiate a systemic
biologic therapy following failure on conventional systemics (Section 3.3). Switching to an
alternative biologic treatment is advised if treatment response is inadequate at response
assessment time point (primary failure) or in the maintenance period after an initially
adequate level of response (secondary failure), or if the drug cannot be tolerated or
becomes contraindicated. Patients may therefore receive multiple biologic treatments as part
of a treatment sequence. Once patients have received up to the designated number of lines
of biologic treatments, they go on to receive BSC. Response assessment in the clinical
pathway is measured using relative reductions in baseline PASI score, which forms the basis

of the decision to continue treatment.

In the base case analysis, ixekizumab as a first-line therapy in a biologic treatment sequence
is compared to each currently approved biologic as first-line therapy followed by subsequent
biologic therapies in a similar treatment sequence (Section 5.2.3). The model has the
flexibility to assess the cost-effectiveness of ixekizumab positioned in second-line within a
treatment sequence. This is assessed in a scenario analysis in which the patient group of

interest has failed to respond to a previous biologic therapy.

Facilitating analysis of the cost-effectiveness of ixekizumab in different places in actual

treatment sequences in the cost-effectiveness model is important for two reasons.

Firstly, a treatment sequencing approach is reflective of clinical practice in the UK with
potential variation in biologic treatment algorithms between Clinical Commissioning Groups
(CCG)."™**2 secondly, events such as treatment discontinuation in the first line of an
analysed treatment sequence may have down-stream consequences. For example, time to
BSC, which may be associated with poorer clinical outcomes than biologic therapy, may be
affected depending on how much time patients spend on treatment. Modelling actual
treatment sequences may therefore be important to accurately reflect the decision problem

and consequently, the ixekizumab CEM incorporates treatment sequences.
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As modelling treatment sequences results in patients remaining longer on treatment, the
model time horizon required extension beyond 10 years which is the most frequently used
and longest time horizon among the reviewed models.7074129-132135.136.139 \p/hjja 3 time
horizon of 10 years may be sufficient in a comparison of single treatments (sequences), the
current analysis incorporates active treatment after ixekizumab. A lifetime model horizon is
therefore considered appropriate for modelling treatment sequences. Specifically in the
model, this runs from a starting age of 45, corresponding to the mean age of patients at

baseline in the UNCOVER trials™® until 99.9 years.

A monthly cycle (equivalent to 52 weeks divided by 12) is used in the current analysis. This
is in contrast to the York model which has a decision tree model structure for the induction
period and one year cycles for the maintenance treatment period. The reason for this is due
to the treatment sequence approach for which the cycle needs to be sufficiently short to
capture induction periods when patients switch between treatments. Expert opinion gathered

from the advisory board supported the choice of a one month cycle length.

In a Markov cohort, it is assumed that transitions happen at the end of each cycle. In reality,
however, patient transition is a continuous process, which may occur during any time in the
cycle.®® To address this, a half-cycle correction may be used, which assumes that state
transitions occur, on average, half way through the cycle. In this case, the cycle length (one
month) is considered to be sufficiently short and patients repeatedly enter tunnel states,
therefore half-cycle corrections may not be appropriate and were not applied. Furthermore, it
has been argued that half-cycle corrections do not affect estimated incremental costs and

benefits and may therefore not be needed in economic evaluations.™*

5.2.3 Intervention technology and comparators

The European Commission granted marketing authorisation for ixekizumab on 26 April 2016
for the treatment of moderate to severe plaque psoriasis in adults who are candidates for

systemic therapy.

Each of the comparator treatments in the base case analysis are all biologics recommended
by NICE for psoriasis patients who have failed to respond to conventional systemic therapies
including ciclosporin, methotrexate and PUVA (psoralen and long-wave ultraviolet radiation);
or for patients who are intolerant or have a contraindication to these treatments.® It should
be noted that infliximab is currently recommended by NICE only for patients with very severe
psoriasis with PASI=Z20 and DLQI>18, but it has been included in the base case analysis

alongside the biologics recommended by NICE for patient with moderate to severe psoriasis.
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Switching from one biologic to another, either for primary or secondary lack of efficacy or for
AEs has become common practice.'* This sequential approach is also supported in national
and local guidelines.?32%:152 According to the NICE pathway for psoriasis, physicians
should consider switching biologics if a patient does not respond, loses response or does hot
tolerate the treatment.® Furthermore, for adults in whom there is an inadequate response to
a second biologic, physicians are advised to seek supra-specialist advice from clinicians with
expertise in biologics. Sequences with three biologic treatment options followed by BSC are
considered in the current analysis, which aligns with the treatment algorithm proposed in
CCG guidance.'®**%2

The model allows only logical treatments to be sequenced. For example, it is assumed that a
patient who has not responded to treatment is not given a different dosage of the same
treatment or its biosimilar counterpart later in the sequence, therefore treatment sequence
restrictions have been incorporated into the model. A full list of restrictions is displayed

below in Table 67.

Table 67: Treatment sequence restrictions

Treatment Restriction: what treatment(s) cannot follow
Ixekizumab Q2w Ixekizumab Q2w

Adalimumab Adalimumab

Etanercept 50 mg Etanercept 50 mg, Biosimilar etanercept
Infliximab Infliximab, Biosimilar infliximab

Ustekinumab 45 mg Ustekinumab 45 mg, Ustekinumab 90 mg
Ustekinumab 90 mg Ustekinumab 45 mg, Ustekinumab 90 mg
Secukinumab 300 mg Secukinumab 300 mg

Biosimilar etanercept Biosimilar etanercept, Etanercept 50 mg
Biosimilar infliximab Biosimilar infliximab, Infliximab

Q2W = every 2 weeks

Dosing regimens for each treatment are in line with their marketing authorisation. These are
presented in Table 68 along with stopping rules as stated in the corresponding NICE
guidance and SmPC.*>*°
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Table 68: Dosing regimens, stopping rules and model doses

mg

<100 kg, initially 45
mg, then 45 mg 4
weeks after initial
dose, then 45 mg
every 12 weeks

should be stopped in people
whose psoriasis has not
responded adequately by 16
weeks after starting
treatment®

to discontinuing treatment in
patients who have shown no
response ug to 28 weeks of
treatment™®

Treatment Dosing instructions Stopping rule - NICE Stopping rule - SmPC Model Induction | Annual Doses in
induction period maintenance | year 1
period (weeks) | doses doses

Ixekizumab Q2W 80 mg every two N/A Consideration should be given | 12 8 13 18

weeks for 12 weeks, to discontinuing treatment in

following a 160 mg patients who have shown no

starting dose. response after 16 to 20 weeks

Maintenance: 80 mg of treatment. Some patients

every 4 weeks with initially partial response
may subsequently improve
with continued treatment
beyond 20 weeks.

Adalimumab Injection, initially 80 Adalimumab should be Continued therapy beyond 16 16 10 26 28

mg, then 40 mg on discontinued in people weeks should be carefully
alternate weeks whose psoriasis has not reconsidered in a patient not
starting 1 week after responded adequately at 16 | responding within this time
initial dose weeks® period'*®

Etanercept 50 mg Injection, 50 mg once Etanercept treatment should | Treatment should be 12 12 52 52

weekly for up to 24 be discontinued in patients discontinued in patients who
weeks whose psoriasis has not show no response after 12
responded adequately at 12 | weeks™®
weeks"
Infliximab By IV infusion, 5 Infliximab treatment should If a patient shows no response | 10 3 6.5 8
mg/kg, repeated 2 be continued beyond 10 after 14 weeks (i.e. after 4
weeks and 6 weeks weeks only in people whose | doses), no additional treatment
after initial infusion, psoriasis has shown an with infliximab should be
then every 8 weeks adequate response to given'®
treatment within 10 weeks’?
Ustekinumab 45 Injection, body-weight Ustekinumab treatment Consideration should be given | 16 2 4.33 5
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Treatment Dosing instructions Stopping rule - NICE Stopping rule - SmPC Model Induction | Annual Doses in
induction period maintenance | year 1
period (weeks) | doses doses

Ustekinumab 90 Injection, body-weight Ustekinumab treatment Consideration should be given | 16 2 4.33 5

mg >100 kg, initially 90 should be stopped in people | to discontinuing treatment in

mg, then 90 mg 4 whose psoriasis has not patients who have shown no
weeks after initial responded adequately by 16 | response ug to 28 weeks of
dose, then 90 mg weeks after starting treatment®

every 12 weeks treatment®

Secukinumab 300 Injection of 300mg at Secukinumab treatment Consideration should be given | 12 7 13 16

mg weeks 0, 1,2 and 3 should be stopped in people | to discontinuing treatment in
followed by monthly* whose psoriasis has not patients who have shown no
dosing from week 4. responded adequately at 12 response ug to 16 weeks of
Each 300mg injection | weeks® treatment™®
is administered as two
injections of 150 mg

IV = intravenous; N/A = not applicable; NICE = National Institute for Health and Care Excellence; Q2W = every 2 weeks; SmPC = summary of product characteristics

Note: Data based on National Clinical Guideline Centre (2012)

160

*4-weekly dosing schedule assumed for secukinumab maintenance therapy.
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The absence of national guidance on the positioning of biologic treatments in a sequence
and lack of precedence in using a fully incremental analysis framework to model a sequential
approach in psoriasis necessitated the use of assumptions in formulating the sequences for
the first-line indication in Table 69.

These specific treatments and their ordering have been selected on the basis of market
shares in second-line; alternating between mechanisms of action following failure on an
initial biologic treatment, where possible®*®**?; and maintaining a common treatment

algorithm between sequences for easier comparison.

Patients who would be eligible to receive a sequence of biologic treatments are unlikely to
be treated with BSC following failure on conventional systemic or first biologic therapy for the
remainder of their lifetime, therefore BSC as a standalone comparator is not included in the

full comparator set in the base case analysis.

Table 69: Intervention and comparators as first-line in treatment sequence

Sequence | 1st Line 2nd Line 3rd Line 4th Line
1A Ixekizumab Ustekinumab 90 mg Infliximab BSC
1B Adalimumab Ustekinumab 90 mg Infliximab BSC
1C Etanercept 50 mg Ustekinumab 90 mg Infliximab BSC
1D Infliximab Ustekinumab 90 mg Adalimumab BSC
1E Secukinumab Ustekinumab 90 mg Infliximab BSC
1F Ustekinumab 45 mg Adalimumab Infliximab BSC
1G Ustekinumab 90 mg Adalimumab Infliximab BSC

BSC = best supportive care

Each biologic therapy approved by NICE for adult patients with moderate to severe psoriasis

or very severe psoriasis (infliximab) is assessed as first-line in a treatment sequence.

Ustekinumab had the largest market share of 48.6% in 2016 in second-line therapy for

psoriasis.*® In the model it is therefore used as a common second-line therapy across

sequences in which it provides an alternative mechanism of action to first-line (i.e. all

sequences except 1E and 1F, Section 3.3)

Ustekinumab dosage is weight-based: the 45 mg dose is indicated for patients with a weight

of less than 100kg and the 90 mg dose is indicated for those with a weight of 100kg or

greater. A singular dose is used in second-line in the model to minimise duplicating

sequences. The 90 mg dose has the same acquisition cost but greater efficacy than the 45

mg dose (Section 4.9), therefore is associated with a conservative estimate of the

incremental costs and benefits of ixekizumab versus all other treatment sequences with
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second-line ustekinumab. Ustekinumab 90 mg is therefore positioned in second-line in the

model.

In sequences 1E and 1F, adalimumab is selected as the second-line option as it is
associated with the second-largest market share in second-line therapy and provides an

alternative mechanism of action to first-line ustekinumab 45 mg and ustekinumab 90 mg.

Infliximab is recommended in the UK for patients with very severe psoriasis. Although
disease severity progression is hot modelled, it is assumed that following discontinuation
from second-line treatment, all patients would receive infliximab on the basis of its rapid

onset of efficacy. Kerdel et al 2015

suggests that discontinuation from a TNFa inhibitor
does not preclude response to a different TNF-a inhibitor in the subsequent line of therapy,

hence infliximab follows adalimumab in sequences 1E and 1F.

524 Treatment continuation

Treatment continuation in the model is conditioned on response to treatment at the end of
the induction period, which is presented for each therapy in Table 68. The model induction
period aligns with the time point for response assessment reported in CG153 in line with
NICE guidance for all currently approved biologics.? While the SmPC for ixekizumab
suggests a longer period over which treatment continuation is assessed (16 to 20 weeks),
the model assumes that response assessment begins at week 12, which corresponds to the
induction dosing period in the UNCOVER trial programme and the point at which the draft
SmPC suggests switching to Q4W dosing.

Treatment response is defined in CG153 and BAD guidelines for psoriasis as achieving at

least;®%2

e PASI 75; or

e PASI 50 and a five-point decrease in the DLQI.

PASI 75 is the most commonly used primary efficacy measure™*’ and has been employed in
previous NICE TAs as the sole base case response criterion for treatment continuation at
the end of the induction period.®”"? In the current analysis, patients must achieve at least
PASI 75 to proceed to the maintenance period. PASI 50 and a five-point decrease in DLQI is
not implemented as a treatment continuation rule in the model due to limited data availability
on the coupling of these measures of response. Instead, PASI 50 alone as a treatment

continuation rule is used in a scenario analysis (Section 5.8.3).
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Treatment continuation in the maintenance period is not conditioned on response. An
assumption is made in line with previous identified economic evaluations®’:%707213213% that
irrespective of treatment line, patients in the maintenance period face a constant annual

discontinuation rate of 20%.%°:68:6971130.133 Thig represents all-cause drop-out due to loss of

efficacy and adverse events.

This annual drop-out rate is corroborated by a recent large British study of 3,523 biologic-
naive patients.'* The study presented long-term drug survival for four biologics (adalimumab,
etanercept, infliximab and ustekinumab). Results showed that loss of efficacy was a major
reason for treatment discontinuation, with a 53% overall drug survival rate after three years,
which equates to approximately 20% discontinuing per year. Similar results were reported by
Gniadecki et al. (2015) in a publication on drug survival of a large Danish cohort.*®® The
authors note that the discontinuation rate among the biologically treated patients appears to

be constant over the treatment period, with no obvious plateau.

5.3 Clinical parameters and variables
5.3.1 Clinical outcomes

The measure of treatment effectiveness used in the current model is the proportion of
patients achieving specific thresholds of relative change in PASI from baseline. Alternative
measures of treatment effectiveness were collected in the UNCOVER trial programme such
as sPGA, DLQI or absolute change in PASI from baseline; however, these were not used.
The current model is instead aligned with current UK practice in assessing response to
biologic therapy®® and with all identified cost-effectiveness models, which have used relative
PASI response thresholds. Furthermore, relative change in PASI score appears to be the
most widely reported outcome in RCTs and, as the model response criterion, facilitates

evidence synthesis.

Response rates used to inform the model are taken from the NMA described in Section 4.9.
In the base case, patients who met the PASI 75 threshold are classed as responders and
assumed to maintain their response for as long as they are on maintenance therapy until
discontinuation due to any cause. PASI non-responders are assumed to revert to baseline
PASI score until the end of the induction period for the subsequent treatment in the

sequence at which point in the model they are reassessed for response.

The response rates used to inform the model are presented in Section 4.9. PASI response

rates for BSC are assumed to be equivalent to placebo.
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Prior biologic treatment

In a Danish observational study*®®

, prior (primary or secondary) failure of a biologic treatment
was shown to be a significant negative predictor of drug survival (i.e. time to
discontinuation). The data identified for the NMA was assessed for feasibility of a network of
evidence of biologic efficacy in patients who had failed a prior biologic (see Section 4.9) and

it was deemed that there was not sufficient evidence available for connected network.

The efficacy of ixekizumab was consistent across different prior treatment subgroups during
the induction dosing period. Following inadequate response with etanercept in the initial
randomisation phase of the UNCOVER-2 trial, patients who were treated with ixekizumab
did not receive either a 160 mg loading dose or Q2W induction phase dosing and yet
experienced similar PASI response rates to the primary population, i.e. patients randomised
to ixekizumab in the induction period (Section 4.7.4). In addition, the response to ixekizumab
was not dissimilar between biologic-naive and biologic-experienced patients (Section 4.7.5).

In the absence of a feasible network on efficacy for treatments following relapse from a prior
biologic and the lack of evidence to suggest that the efficacy of ixekizumab varies according
to prior treatment, prior biologic treatment is assumed not to be a treatment effect modifier in
the base case analysis. This assumption was applied to all treatments in the absence of

robust alternative evidence.

5.3.2 Transition probabilities

Psoriasis is associated with an unpredictable natural history.” In the absence of data to
model time-varying transition probabilities after the induction period, fixed transition
probabilities are used: PASI 75 response rates from the induction period to maintenance and
a fixed discontinuation rate for maintenance to the induction period of the subsequent
treatment in the sequence. The exception to this is the probability of death, which is derived
from UK life tables and gender-weighted. The derivation of transition probabilities between

treatment states is described below.

5.3.3 Treatment states
Induction
After initiating treatment in the induction period, patients transition to the next temporary

state in the tunnel unless they die within the temporary state.

At the end of the induction period, assessment of whether patients have achieved a
minimum response of PASI 75 determines their transition to the maintenance period or to

the induction period for the next treatment. Response is assessed in the model at the same
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time point as recommended in the NICE clinical pathway.®® No further adjustment is
therefore required to the PASI response rates obtained from the NMA in order for these to

be applied as transition probabilities.

Maintenance period

Patients who have achieved a minimum response of PASI 75 are assumed to continue
treatment into the maintenance period until they drop out due to any cause. A constant
annual dropout rate of 20% is applied in the maintenance treatment state and represents
discontinuation due to any cause, namely loss of efficacy and safety concerns. The annual
drop-out rate,d,, is converted to a monthly drop-out rate,d,,,, using Equation 1 and applied in
each model cycle in the maintenance treatment state to patients receiving any biologic

therapy to arrive at a monthly drop-out rate of 1.84%.

Equation 1

In(1-dg)

dm=1—e( 12

Mortality

Normal population mortality of the UK was obtained from the Human Mortality Database for
2013'®* and is presented in Appendix 12. In order to reflect the patient population of the
model, the gender-specific mortality rate is combined into a blended rate, using the
proportion of males across the UNCOVER trials, 67.8%%).

54 Measurement and valuation of health effects

Health effects in the current analysis are expressed in QALYs, in accordance with NICE’s
reference case, which combine quality of life and life expectancy into a single index. Life
expectancy is assumed not to differ across therapies, therefore the key driver behind the

valuation of health effects is the HRQoL measure used.

5.4.1 Health-related quality-of-life data from clinical trials

The EQ-5D health status questionnaire is a standardized instrument self-completed by
patients to assess their general health states * and is not specific to a disease condition.
The questionnaire is made up from two components, a health state description and a single
index evaluation, which consists of a visual analogue scale ranging from a score of 0-100.
The health state description component comprises five dimensions of health status: (1)

mobility, (2) self-care, (3) usual activities, (4) pain/discomfort, and (5) anxiety/depression.
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Hitherto, the EQ-5D-3L had been the sole preferred measure of health-related quality of life
in adults, with each dimension rated under three levels of severity (no problems, some
problems, or extreme problems/unable to undertake any tasks in the dimension). The EQ-
5D-5L is a recent development in which each of these dimensions is rated under five levels
of severity (no problems, slight problems, moderate problems, severe problems, or extreme
problems/unable to undertake any tasks in the dimension). Both the 3L and 5L
qguestionnaires are consistent with NICE’s reference case: the valuation of HRQoL measured
in patients is based on a valuation of public preferences from a representative sample of the
UK (3L) or English (5L) population using choice-based methods: time trade-off (TTO) for the
3L and a hybrid of TTO and discrete choice experiments (DCE) for the 5L. These are used

to derive utility weights associated with each possible health state.

The EQ-5D-5L questionnaire was administered to patients in the UNCOVER-1, 2 and 3 trials
for ixekizumab at baseline and at week 12.?**® For implementation in the de novo model, the
change in EQ-5D-5L derived utility weights from baseline to week 12 was calculated for each
patient, pooled across treatment arms and then stratified by PASI response criteria achieved

from treatment.

In the base case, the patient group of interest in the main analysis of variance (ANOVA)
model approach were those with DLQI>10, who comprised 2,085 of a total of 3,731 patients
for whom EQ-5D-5L data were available. The criterion aligns the estimates of HRQoL with
the definition of moderate to severe psoriasis as described in NICE Clinical Guidelines 153
(CG153).8

For all patients who dropped out before the end of the induction period, EQ-5D-5L value, if
collected at the visit prior to drop-out, was used as an estimate for the week 12 value using
the last-observation carried forward (LOCF) approach. This approach also ensured that all

available EQ-5D-5L values were used.

The extent to which PASI response category affected change from baseline EQ-5D-5L utility
in the UNCOVER trial programme was estimated using a least squares regression model.
Change in EQ-5D-5L from baseline to 12 weeks was modelled as a function of PASI

response at week 12 and baseline EQ-5D-5L, as per Equation 2.

Equation 2 - EQ-5D-5L regression model, adjusted for baseline EQ-5D-5L

Change from baseline EQ — 5D — 5L
= a+ [3; X (PASI - response at week 12) + B, X (baseline EQ — 5D —5L) + €
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Adjusting the model for baseline EQ-5D-5L utility improved the model fit (explained
variance=0.512) relative to an unadjusted model (explained variance=0.052). The higher
explained variance of the baseline EQ-5D-5L utility-adjusted model can be explained by two

reasons.

First, patients with a response category of PASI 100 at week 12 started with a slightly higher
mean baseline EQ-5D-5L score than patients with a lower PASI response category.
Adjusting the analyses for baseline EQ-5D-5L utility therefore increased the mean utilities in
higher PASI response categories and decreased them in lower PASI response categories.
Second, baseline EQ-5D-5L is a highly significant factor in the adjusted model (p<0.0001),
i.e. the change in EQ-5D-5L depends on where the patient started from. This is mainly due
to the ceiling effect associated with the EQ-5D-5L utility upper bound of one.

Parameter estimates for the intercept and PASI response categories in the DLQI>10 patient
group are presented in Table 70. PASI 100 was the reference category therefore the
coefficients for the intercept and baseline EQ-5D-5L, a and (3,, correspond to the
improvement from baseline EQ-5D-5L associated with complete psoriasis clearance. The
coefficients 3, represents the decrement in EQ-5D-5L for achieving a response level that is
less than complete clearance. ‘No response’ is associated with the largest decrement and

PASI 90-99 is associated with the smallest non-zero decrement.

Table 70: Parameter coefficients from ANOVA model, ITT population with baseline DLQI>10
(main analysis approach)

ANOVA model

Coefficient, DLQI>10

Intercept

0.6465086155

No Response

-0.1408543935

PASI 50-74 -0.0529486119
PASI 75-89 -0.0224581658
PASI 90-99 -0.0086372007
PASI 100 0 (reference)

Baseline EQ-5D-5L

-0.6490599844

ANOVA = analysis of variance; DLQI = Dermatology Life Quality Index; ITT = intent-to-treat; PASI = Psoriasis
Area and Severity Index

An EQ-5D-5L bolt-on questionnaire was administered in UNCOVER-3 to capture aspects of
HRQoL that are specific to psoriasis. The EQ-PSO incorporates “skin irritation” and “self-
confidence” as dimensions additional to the EQ-5D-5L to capture condition-specific impacts
on HRQoL to which the generic measure may be insensitive. Two additional levels in the
EQ-PSO, “Ambiguous” and “Missing”, were treated as missing in the derivation of the bolt-on

index value. The associated patient-level index scoring algorithm for the EQ-5D-PSO index
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score was elicited through interviews with a sample of the UK general public and valued

using the TTO method.'®®

5.4.2 Mapping

No mapping was required to assess health state utility values, as directly elicited EQ-5D-5L
data were collected in the UNCOVER trial programme, which is consistent with the NICE

reference case.

5.4.3 Health-related quality-of-life studies

A SLR was conducted in February 2016, with the aim to identify relevant HRQoL studies that
report patient utilities as well as cost and resource use data for patients with moderate to
severe plaque psoriasis in the UK. The time frame of publications was restricted to the past
ten years, i.e. from year 2006 onwards. Only publications in English were considered.

Both published studies and conference abstracts were identified from the following
databases: MEDLINE (via PubMed), MEDLINE-IN-PROCESS (via PubMed), EMBASE (via
Ovid), the Cochrane Library (via Cochrane), EconLit (via Ovid), and the NHS Economic
Evaluation Database (EED; via Cochrane). The search terms were developed using a
combination of MeSH/EMTREE terms and free-text terms to capture different components of
the PICOS (Population, Intervention, Comparator, Outcome and Study type) study question,
including population, outcomes and study type (detailed in Table 71 below). The full search

strategy is presented in Appendix 13.

Table 71: PICOS framework

Parameter Inclusion criteria Exclusion criteria
Population Adult patients with moderate to severe Non-adult, non-human, non-moderate
plaque psoriasis to severe plaque psoriasis
Intervention and Interventions of interest include biological Interventions not of interest:
comparators therapies recommended by NICE: Phototherapy alone
Adalimumab Non-biological therapies alone
Etanercept (acitretin, ciclosporin, methotrexate)
Secukinumab Topical treatments
Ustekinumab Online management, writing
Infliximab exercises, counselling, etc.
Qutcomes Patients utility scores and quality-of-life data | Not outcome of interest

Costs and resource use
Any relevant economic evidence

Study type Health economic evaluations Not study type of interest
Observational studies
Retrospective chart reviews
Clinical trials
Population-based studies
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Publication time Last 10 years (2006-present) Studies published prior to 2006
frame

Additional restriction | Country of focus for observational, and Countries other than the UK
economic evaluation studies is UK

NICE = National Institute for Health and Care Excellence; PICOS = patient, intervention, comparator, outcome,
study type; UK = United Kingdom

In addition to the database searches, manual searches were undertaken to identify relevant
conference abstracts and posters presented in the past three years at key scientific
conferences. Clinical trial and health technology assessment (HTA) websites reporting
information on treatments for patients with moderate to severe psoriasis were also searched.

The list of sources considered for the hand searches was as follows:

e Conferences:
o European Academy of Dermatology & Venereology Congress
o International Conference on Psoriasis
o Congress of the Psoriasis International Network
o World Psoriasis & Psoriatic Arthritis Conference
o International Society For Pharmacoeconomics and Outcomes Research
o International Health Economics Association
o International Society for Quality of Life Research
o American Academy of Dermatology
e Clinical trials:
o ClinicalTrials.gov
o Cochrane CENTRAL
o EU Clinical Trials Register

o WHO ICTRP

o International Network of Agencies for Health Technology Assessment

o NICE, SMC, AWMSG

Only studies for which results were available were included based on the same eligibility

criteria applied in the database search (see Table 71 and Appendix 13).

During the study selection process, titles and, where available, abstracts of studies retrieved
by the search were reviewed by two independent reviewers according to the pre-specified
inclusion/exclusion criteria in Table 71. Articles identified as potentially relevant during the

first phase of the screening were then reviewed in full and assessed for inclusion according
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to the list of pre-specified inclusion/exclusion criteria. Records for which no information was
reported in the title or abstract, or abstracts that were not available were excluded if no
further information could be retrieved based on the citation. Any discrepancy was resolved

through discussion and/or involvement of a third reviewer.

A total of 4,899 citations were captured from the electronic searches and 12 additional
publications were identified through hand searches. After removal of duplicates, 4,583
citations remained, and the screening of these titles and abstracts led to the review of 309
publications to assess their eligibility for inclusion. Upon full-text review, 6 HRQoL studies
were chosen to be extracted and included in this STA submission as these studies contained
EQ-5D data at comparable assessment time points, relevant resource, and cost information.
The reasons for excluding 11 other studies which also contained EQ-5D data were due to
limited information in the abstracts or incomparable assessment time points (see Appendix
13). The process of study selection and final results of the searches are shown in the
PRISMA flow diagram in Figure 39.

Figure 39: PRISMA diagram for combined resource use /HRQoL SLR

Publications identified ' Additional publications identified
through database searching through manual searches
n = 4899 n=12

Identification |

Discarded as did not meet inclusion criteria:

Not in the language of interest n = 12
Abstract that is reported elsewheren = 5
Publications after Conference abstract not of interestn = 119
4 duplicates removed e Not study type of interest n = 1875
n = 4583 Non-humans n = 46
> Not plaque psoriasis patients n = 1098
Non moderate to severe plaque psoriasisn = 8
- Paediatric patients n = 31
- Not intervention of interest n = 257
Publications screened - No outcome of interest n = 473
n = 4583 - Not countries of interest n = 350

Screening

[ Total discarded = 4274

Discarded as did not meet inclusion criteria:

Abstract that is reported elsewhere n = 1
Not study type of interest n = 38
Not plaque psoriasis patients n = 6
Non moderate to severe plaque psoriasisn = 6
- Not intervention of interestn = 7
- No outcome of interest n = 130
- Not countries of interest n = 108
- Not retrievable n = 1

h 4
Publications assessed for
eligibility =
n =309 e

Eligibility

Total discarded =297

h 4
Publications included in this STA submission (Total = 12):

- QOL outcomesn = 6
- Economic outcomesn = 6

Included

NB: Five HTA documents were identified for cross-referencing

HTA = health technology assessment; PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-
Analyses; QOL = quality of life; SLR = systematic literature review; STA = single technology appraisal
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Following full text review, six studies with HRQoL outcomes based on EQ-5D questionnaires

were included in this STA submission. These studies are listed in chronological order

167-172
)

with EQ-5D or EQ-VAS data reported at week 12, 16, and or 24. A summary of each study is
provided in the tables below.

Table 72: Shikiar et al. 2007

Reference

Shikiar et al. 2007"°"

Population

Patients with moderate to severe psoriasis and an affected body surface area
(BSA) of > 5% for at least 1 year.

Information on recruitment

Patients included in this study were enrolled at 18 sites in the United States and
Canada

Intervention and

e Adalimumab 80 mg at week 0, followed by 40 mg every other week (eow)

comparators beginning at week 1 (eow group)
e Adalimumab 80 mg at week 0 and week 1, followed by 40 mg once weekly
beginning at week 2 (weekly group)
e Placebo weekly beginning at week 0 (placebo group)
Sample size 147 patients

Response rate

Blinded data were available for 147 patients at baseline and 140 patients at
week 12.

Description of health states

Not reported

Adverse events

Not reported

Method of elicitation

Questionnaires

Method of valuation

EQ-5D, EQ-VAS, DLQI, SF-36 (Physical Component Summary [PCS] and
Mental Component Summary [MCS])

Mapping

Not reported

Results (mean; uncertainty
values)

Mean change from baseline scores at 12 weeks

EQ-5D index score

e Placebo =0.01 (95% CI -0.07, 0.10)

e Adalimumab 80mg eow = 0.21 (95% CI 0.11, 0.31)
e Adalimumab 80mg weekly = 0.19 (95% CI 0.09, 0.28)
EQ-VAS

e Placebo=0.5(95% CI -5.7, 6.8)

e Adalimumab 80mg eow = 17.9 (95% CI 10.5, 25.2)
e Adalimumab 80mg weekly = 10.7 (95% Cl 4.1, 17.4)
DLQI

e Placebo=-1.3 (95% CI -3.3, 0.7)

e Adalimumab 80mg eow = -10.8 (95% CI -13.1, -8.5)
e Adalimumab 80mg weekly = 11.5 (95% CI -13.6, -9.4)
SF-36 PCS

e Placebo =0.5(95% CI -2.4, 3.5)

¢ Adalimumab 80mg eow = 3.6 (95% CI 0.2, 7.0)

e Adalimumab 80mg weekly = 5.5 (95% CI 2.1, 8.6)
SF-36 MCS

e Placebo =-0.1 (95% CI -3.5, 3.3)

e Adalimumab 80mg eow = 7.8 (95% CI 3.9, 11.8)

e Adalimumab 80mg weekly = 5.2 (95% CI 1.6, 8.9)

Consistency with reference
case

Mean change from baseline in EQ-5D data at week 12 from the UNCOVER trial
ranged between 0.01 and 0.15. Adalimumab-treated patients from this study
reported higher mean change values compared to those in the UNCOVER trial.
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Reference

Shikiar et al. 2007"°"

Appropriate for CEA

Not suitable as patient population is American and Canadian

BSA = body surface area; CEA = cost-effectiveness analysis; Cl = confidence interval; DLQI = Dermatology Life
Quality Index; eow = every other week; EQ-5D = European Quality of Life — 5 Dimensions; EQ-VAS = European
Quiality of Life Visual Analogue Scale; MCS = mental component summary; PCS = physical component
summary; SF-36 = Short Form (36) Health Survey

Table 73: Revicki et al. 2008

Reference

Revicki et al. 20088

Population

Adult patients (= 18 years old) with moderate to severe chronic plaque psoriasis
(defined by = 10% body surface area involvement and PASI score of = 10 at
baseline).

Inclusion criteria are clinical diagnosis of psoriasis for = 1 year and stable
plaque psoriasis for 2 2 months before screening and at baseline visits, as
determined by medical history interviews. All patients were naive to TNF-
antagonist therapies and to MTX.

Information on recruitment

Patients included in this study were enrolled at 23 centres in eight European
countries and at 5 centres in Canada.

Intervention and

Adalimumab 80 mg

comparators Methotrexate 7.5-25 mg capsule(s)
Placebo
Sample size 271 patients

Response rate

A total of 264 of the 271 randomized patients completed the EQ-5D, EQ-VAS,
and DLQI (97.4%) at baseline, with at least one follow-up assessment (103
receiving adalimumab, 108 receiving methotrexate and 53 receiving placebo).

Description of health states

The health states were categorized according to percentage improvement in
PASI scores compared with baseline:

PASI 2 75%
PASI 50% to 75%
PASI 25% to 50%
PASI < 25%

Adverse events

Not reported

Method of elicitation

Questionnaires

Method of valuation

EQ-5D, EQ-VAS, DLQI, Psoriasis-Related Pruritus Assessment (PRPA), Visual
analogue scale for plaque psoriasis (VASp), Patient’s Global Assessment of
disease severity (PatGA)

Mapping

Not reported

Results (mean; uncertainty
values)

Mean change from baseline at week 12
EQ-5D

Adalimumab = 0.1 (95% CI 0.0, 0.2)
Methotrexate = 0.1 (95% CI 0.1, 0.2)
Placebo = 0.2 (95% CI1 0.1, 0.2)
EQ-VAS

Adalimumab = 5.9 (95% CI -1.4, 13.2)
Methotrexate = 10.2 (95% CI 5.3, 15.2)
Placebo = 20.4 (95% CI 15.3, 25.4)
DLQI

Adalimumab = -3.4 (95% CI -5.2,-1.6)
Methotrexate = -4.9 (9