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Cautionary Note Regarding Forward-Looking Statements
This presentation includes forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995. Forward-looking statements include statements, other than historical
facts, regarding, among other things: the plans for, or progress, scope, cost, initiation, duration, enrollment, results or timing for availability of results of, development of odevixibat, elobixibat or any of
our other product candidates or programs, including regarding expectations regarding the impact of COVID-19 on our business and our ability to adapt our approach as appropriate; the Phase 3 clinical
program for odevixibat in patients with progressive familial intrahepatic cholestasis (PFIC), the pivotal trial for odevixibat in biliary atresia, the planned pivotal trial for odevixibat in Alagille syndrome,
the Phase 2 clinical trial for elobixibat in nonalcoholic steateohepatitis (NASH) and nonalcoholic fatty liver disease (NAFLD), and another Phase 3 trial for elobixibat being conducted by EA Pharma in
Japan; the target indication(s) for development or approval, the size, design, population, location, conduct, cost, objective, enrollment, duration or endpoints of any clinical trial, or the timing for
initiation or completion of or availability or reporting of results from any clinical trial, including the Phase 3 PFIC trial for odevixibat, and the long-term open-label extension study, the pivotal trial for
odevixibat in biliary atresia, the planned pivotal trial for odevixibat in Alagille syndrome, or the Phase 2 trial for elobixibat in NAFLD/NASH, for submission of any regulatory filing, or for discussions with
regulatory authorities; the timing of and our ability to obtain and maintain regulatory approval of any of our product candidates and any related restrictions, limitations, or warnings in the label of any
approved product candidates; the timing for commercialization of any of our product candidates, if approved; the size of the PFIC population, the biliary atresia population or any other disease
population for indications that may be targeted by Albireo; the potential benefits or competitive position of odevixibat, elobixibat or any other Albireo product candidate or program or the commercial
opportunity in any target indication; the potential benefits of a rare pediatric disease designation; the potential benefits of a fast track designation; the potential benefits of orphan drug designation; the
pricing of odevixibat if approved; any action by, or decision of, EA Pharma concerning elobixibat or our business relationship; the duration of our cash runway; our future operations, financial position,
revenues, costs, expenses, uses of cash, capital requirements or our need for additional financing; or our strategies, prospects, beliefs, intentions, plans, expectations, forecasts or objectives. Words
such as “anticipates,” “believes,” “plans,” “expects,” “projects,” “future,” “intends,” “may,” “will,” “should,” “could,” “estimates,” “predicts,” “potential,” “continue,” “guidance,” and similar expressions
sometimes identify forward-looking statements.
Any forward-looking statement involves known and unknown risks, uncertainties and other factors that may cause our actual results, levels of activity, performance or achievements to differ materially
from those expressed or implied by such forward-looking statement, and, therefore, investors are cautioned not to place undue reliance on any forward-looking statement. These factors include, but
are not limited to: negative impacts of the COVID-19 pandemic, including on manufacturing, supply, conduct or initiation of clinical trials, or other aspects of our business; whether favorable findings
from clinical trials of odevixibat to date, including findings in indications other than PFIC, will be predictive of results from the trials comprising the Phase 3 PFIC program or any other clinical trials of
odevixibat; whether either or both of the United States Food and Drug Administration (FDA) and European Medicines Agency (EMA) will determine that the primary endpoint for their respective
evaluations and treatment duration of the double-blind Phase 3 trial in patients with PFIC are sufficient, even if the primary endpoint is met with statistical significance, to support approval of odevixibat
in the United States or the European Union, to treat PFIC, a symptom of PFIC, a specific PFIC subtype(s) or otherwise; the outcome and interpretation by regulatory authorities of the ongoing thirdparty study pooling and analyzing of long-term PFIC patient data; the timing for initiation or completion of, or for availability of data from, clinical trials of odevixibat, including the trials comprising the
Phase 3 PFIC program, the pivotal program in biliary atresia or the planned pivotal program in Alagille syndrome, and the outcomes of such trials; Albireo’s ability to obtain coverage, pricing or
reimbursement for approved products in the United States or European Union; delays or other challenges in the recruitment of patients for, or the conduct of, the double-blind Phase 3 trial of
odevixibat; whether odevixibat will meet the criteria to receive a pediatric priority review voucher when applicable; the competitive environment and commercial opportunity for a potential treatment
for PFIC or other orphan pediatric cholestatic liver diseases; the medical benefit that may be derived from odevixibat, elobixibat, A3384 or any of our other product candidates; the extent to which one
or both of our agreements for elobixibat with EA Pharma and HealthCare Royalty Partners III, LP (HCR) generate future nondilutive income; the significant control or influence that EA Pharma has over
the commercialization of elobixibat in Japan and the development and commercialization of elobixibat in EA Pharma’s other licensed territories; our ability to protect and expand our intellectual
property; whether findings from nonclinical studies and clinical trials of IBAT inhibitors will be predictive of future clinical success for elobixibat or an Albireo bile acid modulator in the treatment of
NAFLD/NASH; the timing and success of submission, acceptance and approval of regulatory filings; and our critical accounting policies. These and other risks and uncertainties that we face are
described in our most recent Annual Report on Form 10-K and in other filings that we make or have made with the Securities and Exchange Commission. In addition, market and industry statistics
contained in this presentation are based on information available to us that we believe to be reliable but have not independently verified.
All forward-looking statements speak only as of the date this presentation is made and should not be relied upon as representing our views as of any date after this presentation is
made. We specifically disclaim any obligation to update any forward-looking statement, except as required by applicable law. “Albireo” is a trademark of Albireo AB. All other trademarks,
service marks, service marks, trade names, logos and brand names identified in this presentation are the properties of their respective owners.
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Measuring Pruritus in the PEDFIC 1 Trial

The PRUCISION Instrument
Chad Gwaltney, Ph.D.
16 June 2020
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Objectives
Describe optimal approaches for creating PRO/ObsRO measures
Outline development and implementation of the PRUCISION instrument
Present case studies of successful pruritus endpoints in clinical trials
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Clinical Outcome Assessments (COA)

Patient Reported Outcome (PRO)

Clinician Reported Outcome (ClinRO)

Clinical Outcome
Assessments (COAs)

Observer Reported Outcome (ObsRO)

Performance Outcome (PerfO)
Performance
Outcome
(PerfO)
Gwaltney Consulting Confidential I
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Qualification Of COA
SPOKE V

SPOKE I

Modify Instrument

Identify Context of Use (COU)
And Concept of Interest (COI)

Concept of Interest

= CLAIM

SPOKE II
Draft Instrument and
Evaluation Content Validity

SPOKE IV
Longitudinal Evaluation of
Measurement Properties/
Interpretation Methods

SPOKE III
Cross-sectional Evaluation of
Other Measurement Properties
Gwaltney Consulting Confidential I

6

Industry Best Practices for Initial Item Development and Testing

Value in Health, Volume 14, 2011

Gwaltney Consulting Confidential I

7

COAs in Clinical Trials
Keys to Success
Follow best practice development guidelines
Increase the precision of measurement
Avoid long recall periods, which may increase error and bias

Diminish placebo effects and regression to the mean
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PRUCISION Development Based on Systematic Qualitative Process
Objectives
Identify Most Relevant Symptoms and Functional Limitations
Ensure that Patients and Caregiver Understand Content of Measures

Literature Review

Expert Clinician Interviews

Interviews with

Patients and Caregivers

Work conducted in partnership with IQVIA Patient Centered Endpoints team

Gwaltney Consulting Confidential I
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Patient and Caregiver Interview Sample
Stage 1

1 to 5

6 to 9

10 to 12

13 to 17

Total

PFIC

4

2

0

1

7

Alagille Syndrome

3

2

0

1

6

Biliary Atresia

0

0

1

0

1

PSC

0

0

1

1

2

Total

6

5

2

2

15

Stage 2

1 to 5

6 to 9

10 to 12

13 to 17

Total

PFIC

3

5

1

1

10

Alagille Syndrome

2

2

0

0

6

Biliary Atresia

0

1

1

0

1

PSC

0

1

0

3

4

Total

6

8

2

5

21

Torfgård K, Gwaltney C ,Paty J, Mattsson JP, Soni PN. Symptoms and Daily Impacts Associated With Progressive Familial Intrahepatic Cholestasis and Other Pediatric Cholestatic Liver Diseases: A
Qualitative Study With Patients and Caregivers; 9–12 May, 2018, Geneva, Switzerland. Annual Meeting of the European Society for Paediatric Gastroenterology, Hepatology and Nutrition.
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Cholestatic Itch is most commonly experienced at night, can be
intense, and is exacerbated by several factors
Percent of respondents reporting each location (PFIC,
non-PFIC):

The following were reported as making the itch worse:
Heat (13/14)
Being tired (7/14)
Tight clothing (8/14)
Being unclothed (3/14)

Head (50%,13%)

Ears (67%,50%)

Stress (3/14)
Being anxious/excited (2/14)

Face (17%,63%)
Neck (0%,14%)

No stool (1/14)
Trunk 17%,13%)

Dry skin (1/14)
Poor liver function (1/14)

Arms (83%,50%)
Back (17%,38%)
Stomach (0%,50%)

Hands (67%,25%)

Itch was described to be worst at the following times:
Swimming (1/14)
Night (10/14)

Legs (83%, 88%)
Ankles (67%,13%)
Between toes (33%,0%)

Feet (83%,63%)

When getting up in the morning (2/14)

When unwell (3/14)
Gwaltney Consulting Confidential I 11

Pruritus-Related Sleep Disturbance and Fatigue Were the Most Salient
Functional Impacts
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Results of Cognitive Debriefing of PRUCISION Items
01

Age for PRO Completion
PRO > = 8 years old

02

Type of Response Scale
5-point pictorial scale selected – 11-point NRS was not understood as well by younger children

FDA also recommended 5-point pictorial scale

03

Wording of Items
Item text modified to maximize patient and caregiver comprehension

04

Development of Training Materials
Materials developed to describe meaning of terms in PRUCISION and how to complete twice daily
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ObsRO Pruritus Items (Nighttime and Daytime; all)

PRO Pruritus Items (Nighttime and Daytime; ≥ 8 yo)
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Phase 3 Data Will Be Used to Confirm Measurement Characteristics Of
Pruritus Scores
Meaningful Change
Threshold

Reliability

Validity

To what degree is the observed
score due to measurement
error?

Does the score measure what it is
supposed to measure?

What amount of change in an
individual patient is meaningful?

Analyses: Correlations with other
measures that are logically related to
the target measure(s); correlations
between change scores over time =
sensitivity to change

Analyses: Distribution- and anchorbased analyses

Analyses: Test-retest correlations

Gwaltney Consulting Confidential I 15

Reliability and Validity of a Similar ObsRO Pruritus Measure Has Been
Established

• ItchRO(Obs) is an ObsRO pruritus measure developed in the maralixibat program for ALGS and PFIC
• Content is very similar to PRUCISION ObsRO - also uses a 5-point response scale
• Reliability and validity confirmed using data from 3 studies
• Strongly suggests that the PRUCISION ObsRO measure is also reliable and valid

Presented at The Liver Meeting® 2016, 67th Annual Meeting of the American Association for the Study of Liver Diseases (AASLD), 11–15 November, Boston, MA, USA.
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PRUCISION Measures
Keys to Success
Follow best practice development guidelines
Measurement system developed using systematic qualitative process including substantial patient and caregiver input

Increase the precision of measurement
Items ask specifically about pruritus severity and not general health
Cognitive testing confirmed patient and caregiver comprehension

Avoid long recall periods, which may increase error and bias
Items are administered twice daily
Electronic diary approach enhances and tracks compliance

Diminish placebo effects and regression to the mean
At-home oral treatment administration
Baseline symptoms measured twice-daily over 2-week interval to increase stability of estimate
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SUCCESS STORIES:
CONSIDERATIONS AND
EXAMPLES
Gwaltney Consulting Confidential I

Plaque psoriasis patients experience significant pruritus
Patients were randomly assigned to receive secukinumab or placebo
Pruritus measured using daily NRS (0-10)

N Engl J Med 2014; 371:326-338
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JAMA Dermatol. 2020;156(1):44-56. doi:10.1001/jamadermatol.2019.3336; LIBERTY AD ADOL
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Conclusions
PRUCISION PRO and ObsRO measures were developed using best practice
guidelines and input from regulators
Item content and training process increases precision and focuses on key, observable
symptom
Twice-daily diary limits recall error and bias and highlights nighttime pruritus
PRUCISION PRO and ObsRO measures provide a ‘fit for purpose’ evaluation of
pruritus among pediatric PFIC patients
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PROGRAM OVERVIEW:
Registrational Phase 3
Clinical Trial of Odevixibat
for the Treatment with PFIC
Patrick Horn, M.D., Ph.D.
Chief Medical Officer

Odevixibat: Phase 2 Trial in Pediatric Cholestatic Liver Disease

Single dose of
A4250

Days -14

-7

0

7

4-Week treatment with
daily A4250

14

21

Baseline
bile acids
Baseline
pruritus
and sleep
scores

28

35

Follow-up

42

49

56

End-oftreatment
pruritus
and sleep
scores
Endof-treatment
bile acids

Screening period (day -14 to -10)
Odevixibat
Phase 2
Pediatric
Trial

23

A4250 treatment (5 sequentially escalating dose cohorts of 10, 30, 60, 100, or 200 μg/kg)
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Primary Efficacy Endpoint:
Reduction Demonstrated in Serum Bile Acids
All Patients

PFIC Patients Only*

0
Mean (SEM) % change from
baseline in serum bile acids

-10

Odevixibat
Phase 2
Pediatric
Trial

24

-20

-31

-30
-40
-50
-60
-70
-80

-48
-56

-51

-63

*
Bars illustrate Standard Error of the Mean

**

-90

Phase 2 trial was an open-label, dose-finding trial of PFIC, biliary atresia,
Alagille syndrome, intrahepatic cholestasis patients for four weeks.
Primary endpoints: TESAEs and serum bile acid change
N=24 (20 unique + 4 retreated) in five cohorts
*Excludes PFIC patient with no BSEP function.
**Excludes 17-year-old PFIC patient with low baseline sBA.
Neither meet inclusion criteria for Phase 3 trial.

* Excludes PFIC patient with no BSEP function and 17-year-old PFIC
patient with low baseline sBA. Neither meet inclusion criteria for Phase 3
trial.
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Secondary Efficacy Endpoint:
Reduction Demonstrated in Pruritis Scores

Odevixibat
Phase 2
Pediatric
Trial
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Favorable Tolerability Profile in Trial

▪ All patients completed treatment; no evidence of diarrhea during 4-week treatment period

▪ No AEs related to treatment during 4-week treatment period
‒ Most common AEs: pyrexia, ear infections (12.5%)

▪ No SAEs designated as treatment related (2 deemed unrelated)
▪ Decision made not to dose escalate above 200 µg/kg
‒ Some transaminase elevations at 200 µg/kg

Odevixibat
Phase 2
Pediatric
Trial
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PEDFIC 1&2: Phase 3 PFIC Program Summary

24-Week Treatment
Odevixibat
40 µg/kg/day
N~20

Endpoints
FDA

• Assessment of change
in pruritus

62 Subjects
Target 60
Oral capsule/sprinkle
Once daily

Key Inclusion Criteria:
Diagnosis of PFIC1 or 2
Confirmed BSEP activity
Serum bile acids ≥100 μmol/L
Pruritus ≥2 on 0-4 scale
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R

Odevixibat
120

µg/kg/day
N~20

Placebo
N~20

Double-Blind, Randomized, Placebo-Controlled
Trial to Demonstrate Efficacy and Safety of
Odevixibat in Children with PFIC

©2020 Albireo Pharma, Inc. All rights reserved

PEDFIC 2
Rollover cohort
extension trial

EMA

• Serum bile acid
responder rate (reach
≤70 μmol/L or a
reduction of 70%)

PEDFIC 2
Expanded cohort
non-PEDFIC 1 eligible

FDA/EMA: Single Pivotal
Sufficient to Support
NDA/MAA Filings

Study fully enrolled across 45 global sites

PEDFIC 1: Steps Taken to Reduce Impact of Placebo
Response on Study Results
▪ Tool developed to accurately measure pruritis
‒ Process and outcome will be discussed

▪ Study duration 24 weeks
‒ Typically the placebo response would be more prominent in the early weeks and wane as the study
duration increases

▪ Sample size estimation
‒ In the estimation of sample size, a treatment effect much smaller than observed in the phase 2
study was assumed
‒ This was accomplished by assuming a modest response in patients on active treatment and a
relatively large response in patients on placebo

▪ Increased homogeneity in study population
‒ Enrollment limited to PFIC1 and PFIC2
‒ Elevated bile acids, pruritis scores at baseline
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Odevixibat: Expanding Development Across Pediatric CLDs

Other Rare
CLDs
Alagille
Biliary
Atresia

PFIC

Pivotal trial
initiated H1 2020

Planned
pivotal trial
initiation by
EOY 2020

Mid-2020 topline
Ph.3 results
anticipated
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Other
Indications

Pediatric
Liver Disease
Franchise

