
CLINICAL STUDY PROTOCOL:

A PHASE 2B, RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY 
EVALUATING THE SAFETY AND EFFICACY OF EFRUXIFERMIN IN SUBJECTS 

WITH COMPENSATED CIRRHOSIS DUE TO NONALCOHOLIC 
STEATOHEPATITIS (NASH)

Protocol Number: AK-US-001-0103

IND Number: 140307

Clinical Trials.gov 
Identifier:

NCT05039450

EudraCT Number: Not applicable

CRO Medical 
Monitor:

Sponsor: Akero Therapeutics, Inc.
601 Gateway Blvd., Suite 350
South San Francisco, CA 94080

Version and Date: Original, 20 May 2021
Amendment 1, 15 October 2021
Amendment 2, 21 December 2021
Amendment 3, 14 February 2022
Amendment 4, 17 March 2022
Amendment 5, 11 August 2022
Amendment 6, 15 February 2023

CONFIDENTIALITY STATEMENT

Information contained in this protocol is proprietary and confidential in nature and may not be 
used, divulged, published, or otherwise disclosed to others except to the extent necessary to 

obtain approval of the Institutional Review Board or as required by law. Persons to whom this 
information is disclosed should be informed that this information is confidential and may not 

be further disclosed without the express permission of Akero Therapeutics, Inc.













































Efruxifermin 
Clinical Trial Protocol: AK-US-001-0103 Page 23 of 140  

Akero Therapeutics, Inc.                                        Confidential                                  Amendment 6, 15 February 2023 

TABLE OF CONTENTS

STUDY ACKNOWLEDGEMENT SIGNATURE PAGE........................................................2
SYNOPSIS .................................................................................................................................3 
TABLE OF CONTENTS .........................................................................................................23 
LIST OF TABLES ...................................................................................................................28 
LIST OF FIGURES .................................................................................................................28 
LIST OF APPENDICES ..........................................................................................................28 
LIST OF ABBREVIATIONS AND DEFINITIONS OF TERMS ..........................................29 
1. BACKGROUND AND RATIONALE ..........................................................................34 

1.1. Background ..................................................................................................................34 

1.1.1. Fibroblast Growth Factor 21 ..................................................................................34 

1.2. Efruxifermin Background ............................................................................................35 
1.3. Nonclinical Pharmacology and Toxicology .................................................................36 
1.4. Clinical Trials of Efruxifermin ....................................................................................38 

1.4.1. Study AK-US-001-0101 - Phase 2a, Randomized, Double-Blind, 
Placebo-Controlled Study Evaluating the Safety and Efficacy of EFX in 
Subjects with Nonalcoholic Steatohepatitis (NASH) ............................................38 

1.5. Pharmacokinetic Results ..............................................................................................45 
1.6. Rationale for this Study ...............................................................................................46 
1.7. Rationale for Selection of Dose ...................................................................................48 
1.8. Compliance ..................................................................................................................49 

2. STUDY OBJECTIVES AND ENDPOINTS .................................................................50 
3. INVESTIGATIONAL PLAN ........................................................................................55 

3.1. Overall Study Design and Plan ....................................................................................55 
3.2. Randomization and Treatment Assignment .................................................................57 
3.3. Study Duration and Number of Centers.......................................................................57 
3.4. Early Termination ........................................................................................................57 
3.5. 30-day Follow-up .........................................................................................................58 
3.6. Post Study Care ............................................................................................................58 

4. STUDY POPULATION SELECTION ..........................................................................59 

4.1. Study Population ..........................................................................................................59 
4.2. Inclusion Criteria .........................................................................................................59 

4.2.1. Main Study .............................................................................................................59 
4.2.2. Cohort D.................................................................................................................61 

4.3. Exclusion Criteria ........................................................................................................63 



Efruxifermin 
Clinical Trial Protocol: AK-US-001-0103 Page 24 of 140  

Akero Therapeutics, Inc.                                        Confidential                                  Amendment 6, 15 February 2023 

4.3.1. Main Study.............................................................................................................63
4.3.2. Cohort D.................................................................................................................65

5. STUDY DRUG(S) .........................................................................................................69 

5.1. Randomization, Blinding and Treatment Codes ..........................................................69 

5.1.1. Procedures for Breaking Treatment Codes ............................................................69 

5.2. Efruxifermin and Placebo ............................................................................................69 

5.2.1. Formulation, Packaging, and Labeling ..................................................................69 
5.2.2. Storage and Handling .............................................................................................70 
5.2.3. Dosage and Administration....................................................................................70 

5.3. Prior and Concomitant Medications ............................................................................71 
5.4. Study Drug Accountability ..........................................................................................76 

5.4.1. Study Drug Return or Disposal ..............................................................................76 

6. STUDY PROCEDURES ................................................................................................77 

6.1. Study Procedures in Case of Crisis Situations .............................................................77 
6.2. Screening and Informed Consent .................................................................................78 
6.3. Demographics and Medical History ............................................................................79 
6.4. Physical Examination...................................................................................................79 
6.5. Vital Signs, Height, and Weight ..................................................................................80 

6.5.1. Vital Signs ..............................................................................................................80 
6.5.2. Height .....................................................................................................................80 
6.5.3. Weight ....................................................................................................................80 

6.6. Hip and Waist Circumference  Cohort D Only ..........................................................80 
6.7. 12-Lead Electrocardiogram .........................................................................................81 
6.8. Model for End-Stage Liver Disease (MELD) Score ....................................................81 
6.9. Child-Pugh Score .........................................................................................................81 
6.10. Abdominal Ultrasound  Main Study Only .................................................................81 
6.11. FibroScan® ...................................................................................................................81 
6.12. Liver Biopsy.................................................................................................................82 
6.13. Optional Magnetic Resonance Elastography (MRE) Substudy  Main Study Only ...83 
6.14. Magnetic Resonance Imaging - Proton Density Fat Fraction (MRI-PDFF)  

Cohort D Only..............................................................................................................84 
6.15. Dual-energy X-ray Absorptiometry (DXA) Scan ........................................................84 
6.16. Chronic Liver Disease Questionnaire-Nonalcoholic Steatohepatitis 

(CLDQ-NASH)  Main Study Only ............................................................................84 
6.17. Work Productivity and Activity Impairment for Nonalcoholic Steatohepatitis 

(WPAI-NASH)  Main Study Only .............................................................................85 



Efruxifermin 
Clinical Trial Protocol: AK-US-001-0103 Page 25 of 140  

Akero Therapeutics, Inc.                                        Confidential                                  Amendment 6, 15 February 2023 

6.18. Lifestyle Guidance .......................................................................................................85
6.19. Laboratory Assessments ..............................................................................................86

6.19.1. Laboratory Sample Collection, Storage, and Shipping ..........................................86 
6.19.2. Pharmacokinetic Assessments ...............................................................................88 
6.19.3. Optional Genetic Substudy ....................................................................................89 
6.19.4. Optional Peripheral Blood Mononuclear Cell Substudy  Main Study Only ........89 
6.19.5. Immunogenicity Assessments ................................................................................89 
6.19.6. Biomarkers .............................................................................................................89 
6.19.7. Sample Storage ......................................................................................................90 

6.20. Subject Retention .........................................................................................................90 
6.21. Criteria for Discontinuation of Study Drug .................................................................91 
6.22. Interruption of Study Drug ...........................................................................................92 
6.23. Adverse Events and Toxicity Management .................................................................92 

6.23.1. Adverse Events ......................................................................................................92 
6.23.2. Study Stopping Rules .............................................................................................94 
6.23.3. Overdose ................................................................................................................94 
6.23.4. Serious Adverse Events .........................................................................................95 
6.23.5. Reporting Adverse Events .....................................................................................95 
6.23.6. Adverse Events of Special Interest ........................................................................98 
6.23.7. Clinical Laboratory Abnormalities and Other Abnormal Assessments as 

Adverse Events or Serious Events .........................................................................99 
6.23.8. Adjudication Committees ....................................................................................100 
6.23.9. Observation for Drug-Induced Liver Injury (DILI) .............................................101 
6.23.10. Removal of Subjects from the Study ...................................................................105 

7. PLANNED STATISTICAL METHODS .....................................................................107 

7.1. Endpoints ...................................................................................................................107 

7.1.1. Efficacy Endpoints ...............................................................................................107 
7.1.2. Safety Endpoints ..................................................................................................107 

7.2. Planned Analyses .......................................................................................................107 

7.2.1. Primary Endpoint Analysis  Main Study Only ..................................................107 
7.2.2. Final Analysis ......................................................................................................108 

7.3. Analysis Conventions ................................................................................................108 
7.4. Analysis Sets ..............................................................................................................108 

7.4.1. Full Analysis Set (FAS) .......................................................................................108 
7.4.2. Per Protocol (PP) Sets ..........................................................................................108 
7.4.3. Safety Analysis Set ..............................................................................................108 
7.4.4. Pharmacokinetics Set ...........................................................................................108 



Efruxifermin 
Clinical Trial Protocol: AK-US-001-0103 Page 26 of 140  

Akero Therapeutics, Inc.                                        Confidential                                  Amendment 6, 15 February 2023 

7.4.5. Biomarkers Analysis Set......................................................................................108
7.4.6. Liver Biopsy Analysis Set (LBAS) Main Study Only......................................109
7.4.7. MRI-PDFF Analysis Set  Cohort D Only ..........................................................109 

7.5. Data Handling Conventions .......................................................................................109 
7.6. Estimands  Main Study Only ...................................................................................109 
7.7. Demographic Data and Baseline Characteristics .......................................................110 
7.8. Efficacy Analysis .......................................................................................................110 

7.8.1. Primary Efficacy Analysis  Main Study Only ...................................................110 
7.8.2. Secondary Efficacy Analysis  Main Study Only ...............................................111 
7.8.3. Exploratory Efficacy Analysis  Main Study Only .............................................111 
7.8.4. Cohort D Efficacy Analyses ................................................................................111 

7.9. Safety Analysis ..........................................................................................................111 

7.9.1. Extent of Exposure ...............................................................................................111 
7.9.2. Adverse Events ....................................................................................................112 
7.9.3. Laboratory Evaluations ........................................................................................112 

7.10. Pharmacokinetic Analysis ..........................................................................................112 
7.11. Biomarker Analysis ...................................................................................................113 
7.12. Immunogenicity Analysis ..........................................................................................113 
7.13. Sample Size ................................................................................................................113 
7.14. Data Monitoring Committee ......................................................................................113 

8. ADMINISTRATIVE CONSIDERATIONS ................................................................115 

8.1. Investigator Responsibilities ......................................................................................115 

8.1.1. Good Clinical Practice .........................................................................................115 
8.1.2. Institutional Review Board (IRB)/Independent Ethics Committee (IEC) 

Review and Approval ..........................................................................................115 
8.1.3. Informed Consent.................................................................................................115 
8.1.4. Confidentiality .....................................................................................................116 
8.1.5. Study Files and Retention of Records ..................................................................116 
8.1.6. Electronic Case Report Forms .............................................................................117 
8.1.7. Inspections ...........................................................................................................118 
8.1.8. Protocol Compliance ............................................................................................118 

8.2. Sponsor Responsibilities ............................................................................................118 

8.2.1. Protocol Modifications.........................................................................................118 
8.2.2. Study Report and Publications .............................................................................118 

8.3. Joint Investigator/Sponsor Responsibilities ...............................................................119 



Efruxifermin 
Clinical Trial Protocol: AK-US-001-0103 Page 27 of 140  

Akero Therapeutics, Inc.                                        Confidential                                  Amendment 6, 15 February 2023 

8.3.1. Payment Reporting...............................................................................................119
8.3.2. Access to Information for Auditing or Inspections..............................................119
8.3.3. Study Discontinuation ..........................................................................................119 

9. REFERENCE LIST ......................................................................................................120 
10. APPENDICES ..............................................................................................................124 

 



Efruxifermin 
Clinical Trial Protocol: AK-US-001-0103 Page 28 of 140  

Akero Therapeutics, Inc.                                        Confidential                                  Amendment 6, 15 February 2023 

LIST OF TABLES

Table 1. Summary of Week 12 Efficacy Endpoints (Full Analysis Set) ...........40
Table 2. Summary of Histology Endpoints (Liver Biopsy Analysis Set) ..........41 
Table 3. Main Study Objectives and Endpoints .................................................50 
Table 4. Cohort D Study Objectives and Endpoints ..........................................53 
Table 5. Prohibited Concomitant Medications ..................................................71 
Table 6. Main Study Conditionally Allowed Medications ................................73 
Table 7. Cohort D Conditionally Allowed Medications ....................................75 
Table 8. Laboratory Assessments ......................................................................87 
Table 9. Optional Pharmacokinetic Substudy  Day 1 ......................................88 
Table 10. Optional Pharmacokinetic Substudy  Week 6 to Week 12 ................89 
Table 11. Grading of Adverse Event Not Covered by the CTCAE .....................93 
Table 12. Approach for Intercurrent Events for the Primary Endpoint .............110 
Table 13. Child-Pugh Score Components ..........................................................139 
Table 14. Definition of Terms............................................................................140 

LIST OF FIGURES 

Figure 1-1. Efruxifermin Schematic Structure with Disulfide Bonds and 
Constituent Polypeptide Chains ...........................................................36 

Figure 3-1. Study Design  Main Study .................................................................55 
Figure 3-2. Study Design  Cohort D .....................................................................56 
Figure 6-1. Considerations for Close Observation ...............................................102 
Figure 6-2. Considerations for Study Drug Interruption ......................................103 

LIST OF APPENDICES 

Appendix A.  Main Study Schedule of Assessments Table  Screening through 
Week 36 .............................................................................................125 

Appendix B.  Main Study Schedule of Assessments Table  Long-Term Follow-
up........................................................................................................129 

Appendix C.  Cohort D Schedule of Assessments Table .........................................132 
Appendix D. Pregnancy Precautions, Definition for Female of Childbearing 

Potential, and Contraceptive Requirements .......................................135 
Appendix E. West Haven Criteria ...........................................................................138 
Appendix F. Child-Pugh Score ...............................................................................139 
Appendix G. Definitions of Compensated Cirrhosis Due to Nonalcoholic 

Steatohepatitis (NASH) .....................................................................140 



Efruxifermin 
Clinical Trial Protocol: AK-US-001-0103 Page 29 of 140  

Akero Therapeutics, Inc.                                        Confidential                                  Amendment 6, 15 February 2023 

LIST OF ABBREVIATIONS AND DEFINITIONS OF TERMS

AAT alpha-1-antitrypsin 

Ab antibody 

ADA anti-drug antibodies 

ADL activities of daily living 

AE adverse event 

AESI adverse event of special interest 

ALP alkaline phosphatase 

ALT alanine aminotransferase (serum glutamate pyruvate transaminase) 

ANCOVA analysis of covariance 

AST aspartate aminotransferase (serum glutamate oxaloacetate transaminase) 

AUC area under the time-concentration curve 

BMD bone mineral density 

BMI body-mass index 

BSAP bone specific alkaline phosphatase 

C3M type III collagen 

CAP controlled attenuation parameter 

CFR code of federal regulations 

CK creatine kinase 

CKD-EPI chronic kidney disease epidemiology collaboration 

CLDQ-NASH chronic liver disease questionnaire-nonalcoholic steatohepatitis 

Cmax maximum plasma drug concentration 

CMH cochran-mantel-haenszel 

CRF case report form 

CRN clinical research network 

CRO clinical research organization 

CSR clinical study report 

CTCAE common terminology criteria for adverse events 

CTX-1 c-telopeptide of type I collagen 

DILI drug-induced liver injury 

DMC data monitoring committee 









Efruxifermin 
Clinical Trial Protocol: AK-US-001-0103 Page 33 of 140  

Akero Therapeutics, Inc.                                        Confidential                                  Amendment 6, 15 February 2023 

ULN upper-limit of normal

US united states

VLDL-C very low-density lipoprotein cholesterol 

WPAI-NASH work productivity and activity impairment for nonalcoholic steatohepatitis 





Efruxifermin
Clinical Trial Protocol: AK-US-001-0103 Page 35 of 140

Akero Therapeutics, Inc. Confidential Amendment 6, 15 February 2023

development of novel biological drugs for metabolic diseases (Gimeno & Moller 2014, Chen et 
al. 2017). Serum FGF21 levels are elevated in human subjects with diabetes, obesity, NASH, and 
other metabolic disorders. As such, raised levels reflect increased secretion of FGF21 by organs 
and cells under various types of stress (e.g., nutrient stress, oxidative stress) and appears to be a 
compensatory protective response. Higher levels of FGF21 have also been interpreted as 
evidence of FGF21 resistance (Li et al. 2013, Wu et al. 2017).

In NASH, FGF21 appears to address both the underlying disease driver, i.e., excessive flux of 
calories and lipids into the liver, and the ensuing downstream sequelae of hepatocyte stress 
leading to hepatic inflammation and fibrosis. Fibroblast growth factor 21 directly modulates 
whole-body lipid metabolism to reduce hepatic lipid accumulation and has been shown to 
reverse hepatic steatosis and to prevent diet-induced obesity in both rodents and nonhuman 
primates (Lin et al. 2013, Camporez et al. 2013, Mu et al. 2012, Xu et al. 2009, Coskun et al. 
2008, Wu et al. 2017, Talukdar et al. 2016).

Various in vitro and in vivo findings suggest potential beneficial effects of FGF21 agonism in
NASH, including improvements in liver fat, inflammation, and fibrosis (Xu et al. 2009, Lee et al.
2016, Tanaka et al. 2015, Cui et al. 2020). Administration of recombinant human FGF21 or
long-acting FGF21 analogues prevented an increase in liver fat and suppressed inflammation and 
fibrosis, as assessed by histology in rodent models of liver disease (Tanaka et al. 2015, Fisher et 
al. 2014, Bao et al. 2018, Opoku et al. 2020). The models used a range of pathological insults, 
including excessive intake of fat and fructose, alcohol, diet deficient in methionine and choline, 
or chemical toxins (e.g., carbon tetrachloride, dimethyl nitrosamine; [Xu et al. 2016]). Increasing 
FGF21 tone was effective in all the models, whereas loss of FGF21 function exacerbated 
development of liver pathology.

Genetic and pharmacological studies provide further evidence that FGF21-receptor agonism 
could have potentially beneficial effects on NASH. Fibroblast growth factor 21 knock-out mice 
are viable, fertile, and show no strong metabolic phenotypes when fed a normal chow diet. 
However, they become insulin resistant with hepato-steatosis and have significantly elevated 
plasma glucose and triglyceride (TG) levels when challenged with high-fat or ketogenic diets. In 
contrast, transgenic mice over-expressing FGF21 are lean and resistant to diet-induced or 
age-associated obesity and insulin resistance. 

1.2. Efruxifermin Background

Efruxifermin (EFX) is a 92.0 kD E. coli-expressed human immunoglobulin G1 (IgG1) Fc-FGF21 
fusion polypeptide a long-acting FGF21 analog. Each molecule contains 1 dimeric Fc domain 
and 2 modified FGF21 chains. Efruxifermin has 8 disulfide bonds, 6 intra-chain and 2 inter-
chain, as depicted in Figure 1-1. Two of the intra-chain disulfide bonds are in the FGF21 
polypeptide between Cys318 and Cys336; 1 for each monomer. Additionally, 3 mutation sites, 
L98R (corresponding residue 341 in Fc-FGF21 fusion polypeptide), P171G (residue 414), and 
A180E (residue 423) have been introduced into the consensus human FGF21 sequence to 
decrease its susceptibility to in vivo proteolytic degradation, and to reduce aggregation while 
maintaining balanced FGF21 agonism across FGFR1c/2c/3c with selectivity over FGFR4. A 
schematic of the structure of EFX is shown in Figure 1-1. 
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1.4. Clinical Trials of Efruxifermin

As of 01 May 2021, EFX has been evaluated in Phase 1 single- and multiple-ascending dose 
studies with up to a 4-week treatment duration in subjects with type 2 diabetes (T2D), a Phase 2a
study in subjects with NASH that comprised of 2 cohorts (fibrosis stages 1 3 and a separate 
cohort of subjects with fibrosis stage 4), and it is currently being evaluated in a Phase 2b study in 
non-cirrhotic subjects with NASH (fibrosis stages 2 3). In the Phase 1a single-ascending dose 
study, the highest dose tested was EFX 210 mg administered SC. In the Phase 1b 
multiple-ascending dose study, the highest dose tested was EFX 140 mg, SC, QW. In the 
Phase 2a study, 28, 50, and 70 mg doses of EFX were evaluated over 16-weeks of treatment. In
all studies, the drug was generally well tolerated. Findings from both cohorts of the Phase 2a 
study are briefly described below. Information on the Phase 1 clinical studies and additional 
details on the Phase 2 clinical study are described in further detail in the current EFX IB.

1.4.1. Study AK-US-001-0101 - Phase 2a, Randomized, Double-Blind,
Placebo-Controlled Study Evaluating the Safety and Efficacy of EFX in Subjects 
with Nonalcoholic Steatohepatitis (NASH)

Study AK-US-001-0101 was a Phase 2a, randomized, double-blind, placebo-controlled study 
evaluating the safety and efficacy of EFX in subjects with NASH. The study consisted of a Main 
Study in subjects with fibrosis stages 1 3 (Section 1.4.1.1) and a separate cohort, Cohort C, in 
subjects with compensated cirrhosis or fibrosis stage 4 (Section 1.4.1.2).

1.4.1.1. Main Study

The primary endpoint was to evaluate the absolute change from baseline in hepatic fat fraction 
assessed by Magnetic Resonance Imaging - Proton Density Fat Fraction (MRI-PDFF) at 
Week 12. Secondary and exploratory endpoints included evaluation of percent change in hepatic 
fat fraction assessed by MRI-PDFF, histology, reductions in ALT, and safety and tolerability.

1.4.1.1.1. Subject Disposition

In the Main Study, eligible subjects were randomized to receive 28, 50, or 70 mg of EFX or
placebo in a ratio of 1:1:1:1. The planned sample size was approximately 80 subjects. 
Efuxifermin or placebo was administered QW for 16 weeks.  

A total of 80 subjects were enrolled with 79 (19 [24.1%], 19 (24.1%), and 20 (25.3%) subjects in 
the 28-, 50-, and 70-mg EFX groups, respectively, and 21 (26.6%) subjects in the placebo group)
subjects receiving at least 1 dose of study drug. A total of 66 (82.5%) subjects completed 
investigational product as per the dosing regimen for 16 weeks. Thirteen (16.3%) subjects 
discontinued investigational product (3, 4, and 4 subjects in the 28-, 50-, and 70-mg EFX groups, 
respectively, and 2 subjects in the placebo group). Seven (9.0%) subjects discontinued 
investigational product because of adverse events (AEs) and 7 (9.0%) subjects discontinued the 
study due to administrative reasons. A total of 66 (82.5%) subjects completed the study.  
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1.4.1.1.2. Safety Results 

Overall, 70 (88.6%) subjects experienced a treatment-emergent adverse event (TEAE): 18 
(94.7%), 17 (89.5%), and 19 (95.0%) subjects in the 28-, 50-, and 70-mg EFX groups, 
respectively, and 16 (76.2%) subjects in the placebo group. The most common TEAEs by 
preferred term (PT) were diarrhea (27 [34.2%] subjects), nausea (26 [32.9%] subjects), vomiting 
and increased appetite (15 [19.0%] subjects each), fatigue (13 [16.5%] subjects), and 
nasopharyngitis (11 [13.9%] subjects). 

The majority of subjects experienced a Grade 1 or 2 TEAE with the maximum TEAE severity 
being Grade 1 in 18 (22.8%) subjects, Grade 2 in 46 (58.2%) subjects, and Grade 3 in 
5 (6.3%) subjects. One (1.3%) subject (Subject 101-006 in the 70-mg EFX group) experienced a 
Grade 4 treatment-emergent serious adverse event (TESAE) of acute pancreatitis (considered 
related to study drug) and subsequently, diabetic ketoacidosis (considered unrelated to study 
drug). 

Fifty-two (65.8%) subjects experienced a study drug-related TEAE: 13 (68.4%), 15 (78.9%), and 
17 (85.0%) subjects in the 28-, 50-, and 70-mg EFX groups, respectively, and 7 (33.3%) subjects 
in the placebo group. The majority of study drug-related TEAEs were Grade 1 or 2.  

One (5.0%) subject experienced a TESAE of acute pancreatitis in the 70-mg EFX group that was 
considered related to study drug. There were no study drug-related deaths due to TEAEs.  

Overall, 2 (2.5%) subjects experienced a serious adverse event (SAE): 1 (5.3%) subject in the 
28-mg EFX group experienced abdominal pain and pyrexia, which was considered unrelated to 
the study drug but related to the pre-treatment liver biopsy procedure; 1 (5.0%) subject in the 
70-mg EFX group experienced acute pancreatitis which was deemed to be related to study drug 
and subsequently, diabetic ketoacidosis. This subject was morbidly obese (body-mass index 
[BMI] 46.6 kg/m2) and had multiple metabolic abnormalities, including severe insulin resistance 
as indicated by acanthosis nigricans and hyperinsulinemia prior to starting the study. Following 
withdrawal of study drug and appropriate management of acute pancreatitis, including 
hospitalization and administration of medications, the subject recovered, was discharged from 
the hospital, and the event was considered resolved. 

In the subjects receiving at least 1 dose of EFX and considered evaluable for the assessment of a 
treatment-emergent anti-drug antibody (ADA) response, 41 of 57 individuals (71.9%) were 
positive for treatment-induced ADA, compared to none in the placebo group. While the majority 
of subjects developed ADA during the study, individual data from all subjects with 
treatment-induced ADA indicated that the measured antibody titers were low with a median 
observed titer value at 20 weeks of 1:8.67. In addition, only 4 subjects (7.0% of EFX-treated 
subjects) demonstrated emergence of FGF21 cross-reactive antibodies. Only 1 subject was 
positive for neutralizing antibodies (NAb) at a single time point, and this subject subsequently 
tested negative for ADA. 
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Efruxifermin also ameliorated 2 common comorbidities of NASH: inadequate glycemic control 
and dyslipidemia. Clinically meaningful reductions in HbA1c were achieved atop existing 
antidiabetic medication and by enhancing insulin sensitivity, while at the same time reducing 
body weight. The magnitude of improvement in lipoprotein profile were sufficient to restore a 
normal profile; a potentially important effect given the susceptibility of NASH patients to 
cardiovascular disease. 

Efruxifermin appeared to be generally well tolerated with an acceptable safety profile. 

1.4.1.2. Cohort C 

The primary objective of the study was to evaluate safety and tolerability of EFX 50 mg in 
subjects with compensated cirrhosis due to NASH. Secondary objectives evaluated improvement 
in non-invasive markers of fibrosis as well as markers of glucose and lipid metabolism. 
Histologic improvements were evaluated in a subset of subjects who underwent end of study 
biopsies.  

1.4.1.2.1. Subject Disposition 

Thirty subjects with biopsy-proven compensated cirrhosis (fibrosis stage 4) due to NASH were 
enrolled in Cohort C: 20 subjects in the EFX 50 mg group and 10 subjects in the placebo group.  

Twenty-nine (96.7%) subjects completed the treatment period; 19 (95.0%) subjects in the EFX 
50 mg group and 10 (100.0%) subjects in the placebo group. One subject (3.3%) in the 
EFX 50 mg group discontinued treatment due to an AE.  

In total, 28 (93.3%) subjects completed the study: 19 (95.0%) subjects in the EFX 50 mg group 
and 9 (90.0%) subjects in the placebo group. Two (6.7%) subjects discontinued early from the 
study: 1 (5.0%) subject in the EFX 50 mg group due to an AE and 1 (10.0%) subject in the 
placebo group due to withdrawal of informed consent.  

1.4.1.2.2. Demographics and Baseline Characteristics 

The mean age of subjects in Cohort C was 59.8 years, with 36.7% of subjects being male and 
63.3% of subjects being female. The majority of subjects were White (93.3%) and 43% were of 
Hispanic ethnicity.  

As expected for this population, the mean weight and BMI at baseline were 105.0 kg and 
37.1 kg/m2, respectively. Fifteen subjects (50%) had T2D; 30% were taking a statin and 
approximately 17% were taking vitamin E/thiazolidinedione at the time of the Baseline visit. 

Most demographic characteristics were well balanced across the 2 groups with the exception of 
sex (70% males in the placebo group compared to 20% in the EFX group) and mean body weight 
(119 kg in the placebo group vs 98 kg in the EFX group). 

All 30 (100.0%) subjects had fibrosis stage 4 confirmed by local read at screening; 27 (90%) of 
which were subsequently confirmed to have fibrosis stage 4 at baseline by a central reader. 



Efruxifermin 
Clinical Trial Protocol: AK-US-001-0103 Page 44 of 140  

Akero Therapeutics, Inc.                                        Confidential                                  Amendment 6, 15 February 2023 

Baseline and end of study biopsies were evaluated by a central reader for 17 (56.7%) subjects 
who were confirmed (via central read) to be fibrosis stage 4 at baseline, with a mean NAS of 3.8. 

As expected in subjects with fibrosis stage 4, the non-invasive markers of fibrosis were 
indicative of cirrhosis with an average liver stiffness value of 23.3 kPa, a mean baseline ELF 
score of 10.2, and the mean Pro-C3 value of 24.6 µg/L at screening. The baseline mean ALT and 
AST values were 32.0 and 30.5 U/L, respectively.  

1.4.1.2.3. Safety 

Overall, 27 (90.0%) subjects experienced a TEAE; 19 (95.0%) subjects in the EFX 50 mg group 
and 8 (80.0%) subjects in the placebo group. The majority of TEAEs experienced by subjects 
were either a Grade 1 or Grade 2 TEAE. One (3.3%) subject in the placebo group experienced a 
Grade 4 TEAE.   

Sixteen (53.3%) subjects experienced a study drug-related TEAE, the majority of which were 
Grade 1 or 2. Study procedure-related TEAEs were observed in 8 (26.7%) subjects and all were 
Grade 1.  

Adverse events of special interest (AESI) including injection site reactions and related terms, 
diarrhea, and decreased blood glucose, were noted in 12 (40.0%) subjects; 11 (55.0%) subjects in 
the EFX 50 mg group and 1 (10.0%) subject in the placebo group.   

One (3.3%) subject in the placebo group experienced a SAE of pulmonary embolism, which was 
considered not related to study drug or study procedures. One (3.3%) subject in the EFX 50 mg 
group experienced multiple TEAEs leading to early discontinuation. There were no deaths in this 
study. 

1.4.1.2.4. Efficacy 

Efruxifermin-treated subjects demonstrated improvements in non-invasive markers of fibrosis 
including, absolute change from baseline in LS mean liver stiffness by transient elastography    
( 5.7 kPa for the EFX group vs 1.9 kPa for the placebo group; p=0.2226 vs placebo), Pro-C3  
( 9.0 µg/L for the EFX group vs 3.4 µg/L for the placebo; p=0.0130 vs placebo), and ELF 
score ( 0.4 for the EFX group vs 0.3 for the placebo group; p=0.0095 vs placebo). 

Improvements were also noted in markers of liver injury including, absolute change from 
baseline in LS mean ALT ( 10.3 U/L for the EFX group vs 1.3 U/L for the placebo group; 
p=0.0098 vs placebo) and AST ( 9.6 U/L for the EFX group vs 4.5 U/L for the placebo group; 
p=0.0752 vs placebo). 

As observed in the main study, significant improvements were also seen in lipoprotein profiles, 
including change from baseline in LS mean LDL-C ( 12.1 mg/dL for the EFX group vs 
9.7 mg/dL for the placebo group; p=0.0012 vs placebo), HDL-C (14.9 mg/dL for the EFX group 
vs 1.4 mg/dL for the placebo group; p=0.0125 vs placebo), non-HDL C ( 20.4 mg/dL for the 
EFX group vs 9.3 mg/dL for the placebo group; p=0.0001 vs placebo), and TG ( 39.7 mg/dL for 
the EFX group vs 4.6 mg/dL in the placebo group; p=0.0089 vs placebo).  
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main study portion of AK-US-001-0101. Fibrosis improvement by at least 1 stage with no 
worsening of NASH was observed in 33% of subjects with fibrosis stage 4 treated with EFX 50 
mg, with a tolerability profile that was consistent with that seen in earlier stage NASH subjects 
(fibrosis stages 1 3). 

Additionally, nonclinical toxicology studies up to 26 weeks in duration have been conducted in 
monkeys and rats, at exposure margins multiple folds above the expected clinical exposure. 
Efruxifermin exposures in non-cirrhotic subjects at the respective NOAELs in rats and monkeys
are expected to range from approximately 8- to 27-fold based on Cmax and approximately 9- to 
41-fold based on AUC0-t. 

In AK-US-001-0101, a significant reduction in HbA1c was observed with EFX 50 mg, and the 
magnitude of reduction was more pronounced in subjects with T2D. As a result of the positive 
effect of the 50 mg dose on glycemic parameters in subjects with T2D, Cohort D will evaluate 
EFX 50 mg in subjects with T2D and liver fibrosis stages 1 3. EFX 50 mg appeared to be safe 
and well-tolerated in subjects with T2D, including the subgroup of T2D subjects taking 
concomitant GLP-1 receptor agonists (n=5), as well as the overall population of the main study 
and Cohort C (AK-US-001-0101). 

Taking all data into consideration, the main study will evaluate the 28 and 50 mg doses of EFX 
in subjects with compensated cirrhosis due to NASH, combining the likely effective dose range 
with acceptable safety and tolerability. Cohort D will evaluate the 50 mg dose of EFX in 
subjects with T2D and liver fibrosis (stages 1 3) due to NASH, noting the clinically meaningful
reduction of HbA1c observed in AK-US-001-0101 in subjects with T2D. 

1.8. Compliance 

This study will be conducted in compliance with this protocol, Good Clinical Practice (GCP), 
and all applicable regulatory requirements. 
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27. Known hypersensitivity to the study drug, the metabolites, or formulation excipients















































































Efruxifermin
Clinical Trial Protocol: AK-US-001-0103 Page 107 of 140

Akero Therapeutics, Inc. Confidential Amendment 6, 15 February 2023

7. PLANNED STATISTICAL METHODS

7.1. Endpoints 

Details will be provided in the statistical analysis plan (SAP). 

7.1.1. Efficacy Endpoints  

7.1.1.1. Primary Endpoint

For a complete list of endpoints, refer to Section 2.

7.1.1.2. Secondary Endpoints 

For a complete list of endpoints, refer to Section 2.

7.1.1.3. Exploratory Efficacy Endpoints  

For a complete list of endpoints, refer to Section 2.

7.1.2. Safety Endpoints  

Main Study: The safety endpoint is safety and tolerability of EFX in subjects with NASH. 

Cohort D: The safety endpoint is the safety and tolerability of EFX in subjects with T2D and
liver fibrosis due to NASH when added to an existing GLP-1 receptor agonist. 

Safety analyses may include: summaries of extent of exposure, AEs, clinical laboratory tests, 
ECGs, ultrasounds (main study only), bone mineral density (BMD; main study only), vital sign 
assessments, body weight, ADA and NAb assessments, and concomitant medication usage. 

7.2. Planned Analyses 

7.2.1. Primary Endpoint Analysis Main Study Only

A Week 36 primary endpoint analysis is planned after all randomized subjects have completed 
their Week 36 visit (or prematurely discontinued from the study prior to Week 36). The analysis 
may be submitted to regulatory agencies to seek guidance for the overall clinical development 
program.

At the database lock for the Primary Analysis, limited personnel from Sponsor and its designee 
(e.g., project statistical team who will be analyzing the data) will be unblinded to the treatment 
allocation. All other Sponsor personnel and its designee, Investigators, study site personnel, and 
study participants will remain blinded to the treatment allocation until the final database lock.
Details regarding the management of unblinded data will be described in the SAP and study 
Blinding Plan.
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7.2.2. Final Analysis

The final analysis for the main study and Cohort D will be performed after all subjects have 
completed the respective study, outstanding data queries have been resolved or adjudicated as 
unresolvable, and the data have been cleaned and finalized. 

7.3. Analysis Conventions 

All individual subject data will be listed as measured. All statistical summaries and analyses will 
be performed using Statistical Analysis System® (SAS®) software (SAS Institute, Cary, 
North Carolina, USA). 

7.4. Analysis Sets 

The study analysis sets are detailed below. 

7.4.1. Full Analysis Set (FAS) 

The FAS will include all subjects who were randomized and received at least one dose of study 
drug. 

Subjects who receive a dose of study drug other than that to which they were randomized for the 
entire duration of treatment will be analyzed according to treatment group to which they were 
randomized. 

7.4.2. Per Protocol (PP) Sets 

The Per Protocol (PP) Sets will be a subset of the FAS and will include subjects who finish 
scheduled visits with applicable assessments and do not have major protocol deviations. 

7.4.3. Safety Analysis Set 

All subjects who receive at least 1 dose of study drug will be included in the Safety Analysis Set. 
All safety endpoints will be summarized using the Safety Analysis Set and will be based on 
actual treatment received if this differs from the randomized treatment. 

7.4.4. Pharmacokinetics Set 

The PK analysis set will include all randomized subjects who took at least one dose of study 
drug and for whom concentration data for EFX is available. Subjects in this analysis set will be 
summarized according to the actual treatment received.   

7.4.5. Biomarkers Analysis Set 

The Biomarker Analysis Set will include data from subjects in the Safety Analysis Set who have 
the necessary baseline and on-study measurements to provide interpretable results for the 
specific parameters of interest. 
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7.4.6. Liver Biopsy Analysis Set (LBAS) Main Study Only

The analysis set for histological efficacy analyses will be the Liver Biopsy Analysis Set (LBAS), 
which will be a subset of the FAS. It will include all FAS subjects who have the baseline and on-
study liver biopsy results. 

7.4.7. MRI-PDFF Analysis Set  Cohort D Only 

The MRI-PDFF Analysis Set will be a subset of the FAS. It will include all FAS subjects who 
have baseline and on-study measurements assessed by MRI-PDFF. 

7.5. Data Handling Conventions 

Missing data can have an impact on the interpretation of the trial data. In general, values for 
missing data will not be imputed unless specified. 

Where appropriate, safety data for subjects who did not complete the study will be included in 
summary statistics. For example, if a subject received study drug, the subject will be included in 
a summary of AEs according to the treatment received; otherwise, if the subject was not dosed 
then the subject will be excluded from the summary. If safety laboratory results for a subject are 
missing for any reason at a time point, the subject will be excluded from the calculation of 
summary statistics for that time point. If the subject is missing a baseline value, then the subject 
will be excluded from the calculation of summary statistics for the baseline value and the change 
from baseline values. 

Values for missing safety laboratory data will not be imputed; however, a missing baseline result 
will be replaced with a screening result, if available. If no pre-treatment laboratory value is 
available, the baseline value will be assumed to be normal (i.e., no grade [Grade 0]) for the 
summary of graded laboratory abnormalities.   

Values for missing vital signs data will not be imputed; however, a missing baseline result will 
be replaced with a screening result, if available. 

Further details of data handling conventions and transformation will be provided in the SAP. 

7.6. Estimands  Main Study Only 

In line with International Council for Harmonisation (ICH) E9 (R1) addendum, 5 attributes 
(treatment, population, endpoint, intercurrent events, and population-level summary) have been 
specified to translate the primary and key secondary efficacy objectives into treatment effects 
that are to be estimated (estimands). 

The treatment conditions of interest are EFX 28 mg administered weekly, and EFX 50 mg 
administered weekly, and are compared with placebo administered weekly. 

The treatment effect is assessed by the primary histological endpoint of improvement in liver 
fibrosis and no worsening of steatohepatitis at Week 36.  
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The Investigator must give the monitor access to all relevant source documents to confirm their 
consistency with the data capture and/or data entry. Akero monitoring standards require full 
verification for the presence of informed consent, adherence to the inclusion/exclusion criteria,
documentation of SAEs, and of data that will be used for all primary variables. Additional 
checks of the consistency of the source data with the CRFs are performed according to the 
study-specific monitoring plan. No information in source documents about the identity of the 
subjects will be disclosed.

All clinical study documents must be retained by the Investigator until at least 2 years or for a 
period according to local laws, whichever is longer, after the last approval of a marketing 
application in an ICH region (i.e., US, Europe, or Japan) and until there are no pending or 
planned marketing applications in an ICH region; or, if no application is filed or if the 
application is not approved for such indication, until 2 years after the investigation is 
discontinued and regulatory authorities have been notified. Investigators may be required to 
retain documents longer if specified by regulatory requirements, by local regulations, or by an 
agreement with Akero. The Investigator must notify Akero before destroying any clinical study 
records.

Should the Investigator wish to assign the study records to another party or move them to another 
location, Akero must be notified in advance.

If the Investigator cannot provide for this archiving requirement at the study site for any or all of 
the documents, special arrangements must be made between the Investigator and Akero to store 
these records securely away from the site so that they can be returned sealed to the Investigator 
in case of an inspection. When source documents are required for the continued care of the 
subject, appropriate copies should be made for storage away from the site.

8.1.6. Electronic Case Report Forms

Designated Investigator-staff will enter the data required by the protocol into the eCRF using 
fully validated secure web-enabled software that conforms to US CFR 21 Part 11 requirements. 
Designated Investigator site staff will not be given access to the system until they have been 
trained. Subsequent to data entry, a study monitor will perform source data verification within 
the EDC system. Original entries as well as any changes to data fields will be stored in the audit 
trail of the system.

Automatic validation procedures within the system check for data discrepancies during and after 
data entry and, by generating appropriate error messages, allow the data to be confirmed or 
corrected online by the designated Investigator-site staff. The Investigator must certify that the 
data entered into the eCRF are complete and accurate. 

At the conclusion of the trial, Akero will provide the site with a read-only archive copy of the 
data entered by that site. This archive must be stored in accordance with the records retention 
requirements outlined in Section 8.1.5.
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10. APPENDICES

Appendix A.  Main Study Schedule of Assessments Table  Screening through 
Week 36 

Appendix B.  Main Study Schedule of Assessments Table  Long-Term Follow-
up 

Appendix C.  Cohort D Schedule of Assessments Table 
Appendix D. Pregnancy Precautions, Definition for Female of Childbearing 

Potential, and Contraceptive Requirements 
Appendix E. West Haven Criteria 
Appendix F. Child-Pugh Score 
Appendix G. Definitions of Compensated Cirrhosis Due to Nonalcoholic 

Steatohepatitis (NASH) 


































