
First-in-human in vivo gene editing for severe alpha-1 antitrypsin 
deficiency (AATD): initial data from the Phase 1/2 study of BEAM-302
John R Hurst ,  Emi ly  FA van’  t Wout,  Thomas Ashdown, Matthew Conron,  N.  Gerry McElvaney, Jeff rey 

Garrett ,  
Ed Gane, Andrew A Wi lson,  Joe Kaserman, Char l ie Strange, J.  Michael  Wel ls , Cather ina L Chang, Mark 

Holmes,  Aishath Faz leen, Mark O’Carrol l , Ul r ike Lorch, Jan Stolk , Amir  Maj id, Reem Al luhibi , Nicolas  
Curr ier,

Katy Hayes, Beatr ice Chiang, Gary L iu, James Maier, Arthur  Lo, Karen Cao, Bahru Habtemariam, 
Pr iya S Chockal ingam, John J Ko, Suni ta Goyal , Amy Simon, Al ice Turner



Conflict of interest disclosure

ü I have the following real or perceived conflicts of interest that relate to this presentation: 

Affiliation / Financial interest Commercial company

Grants/research support: AstraZeneca

Honoraria or consultation fees: AstraZeneca, Boehringer Ingelheim, Chiesi, GSK, Sanofi-Regeneron, and Takeda

Participation in a company sponsored bureau:

Stock shareholder:

Spouse/partner:

Other support / potential conflict of interest:

This event is accredited for CME credits by EBAP and speakers are required to disclose their potential conflict of interest. The intent of this 
disclosure is not to prevent a speaker with a conflict of interest (any significant financial relationship a speaker has with manufacturers or 
providers of any commercial products or services relevant to the talk) from making a presentation, but rather to provide listeners with 
information on which they can make their own judgments. It remains for audience members to determine whether the speaker’s interests, or 
relationships may influence the presentation. The ERS does not view the existence of these interests or commitments as necessarily implying 
bias or decreasing the value of the speaker’s presentation. Drug or device advertisement is forbidden. 



INTRODUCTION: Potential for BEAM-302 – 
a one-time treatment that restores 
gene function 
to address the spectrum of AATD 

AAT, alpha-1 antitrypsin; AATD, alpha-1 antitrypsin deficiency. 1. National Center for Biotechnology Information. NM_001127701.1(SERPINA1):c.1096G>A (p.Glu366Lys) AND alpha-1-antitrypsin deficiency. Updated 
February 7, 2026. Available from: https://www.ncbi.nlm.nih.gov/clinvar/RCV000148877.67/ (Accessed March 27, 2026); 2. Dasí F. Med Clin (Barc) 2024; 162:336–342; 3. Beam Therapeutics Inc. Data on file. Protocol 
no. BTX-302-001

Progressive lung disease
due to:2

• Low and poorly functioning 
systemic AAT levels

• Circulating Z-AAT aggregates 
driving inflammation

Progressive liver disease with 
fibrosis and cirrhosis due to:2

• Aggregation and 
accumulation of mutant Z-
AAT 

GOALS OF BEAM-302
TREATMENT3

• Liver produces M-AAT for 
the first time 

• Significantly reduces Z-
AAT

• Total AAT above 11 µM 
protective threshold

• Increased total AAT that 
is functional

• AAT increases with 
inflammatory response

AATD BACKGROUND

AATD is caused by a 
single G-to-A point 

mutation in the 
SERPINA1 gene

(Pi*Z or “Z” mutation)1

Correction of DNA root cause 
of disease3

Restore typical AAT 
physiology to potentially 

address lung and liver 
disease3



METHODS: BEAM-302 clinical study 
enrolled patients with both AATD-
associated lung and liver disease

Data cutoff June 24, 2026. *Blood AAT was measured by turbidimetry. AAT, alpha-1 antitrypsin; AATD, alpha-1 antitrypsin deficiency; ppFEV1, percent predicted forced expiratory volume in 1 
second; HNE, human neutrophil elastase; METAVIR, meta-analysis of histological data in viral hepatitis; TEAE, treatment-emergent adverse event

AATD-associated lung disease

60 mg
N=6

30 mg
N=3

15 mg
N=3

AATD-associated liver 
disease with or without 
lung disease

75 mg
N=9

• Select key endpoints:
– Rates of TEAEs
– Blood levels of total AAT, Z-AAT and M-AAT, 

and functional AAT 
– HNE activity in blood

– Z-polymer levels in blood

• Baseline characteristics: 
– Age range 35–69 years; homozygous for PiZZ 

mutation; mean post-bronchodilator ppFEV1: 
62.0% 
(range 38.8–101.5%) 

– Mean blood AAT level: 4.8 µM* (range 2.4–8.4 
μM), with clinical diagnosis of emphysema; no 
evidence of liver disease (Part A only) 

– Clinical diagnosis of AATD-related liver disease 
(Part B only); METAVIR fibrosis stage F1 (n=4) 
and 
F2 (n=4) 

60 mg
N=5

30 mg
N=3

PART A: 

PART B:

NCT06389877 on ClinicalTrials.gov for full study design



RESULTS: Initial safety data suggest that 
BEAM-302 safety profile is consistent 
with that of LNP-based therapies

Part A (N=21) Part B (N=8)

n (%) 15 mg 
(N=3)

30 mg 
(N=3)

60 mg
(N=6)

75 mg 
(N=9)

30 mg 
(N=3)

60mg 
(N=5)

Any TEAEs 3 (100) 3 (100) 6 (100) 8 (88.9) 3 (100) 5 (100)

Related to BEAM-302 2 (66.7) 0 3 (50.0) 5 (55.6) 1 (33.3) 3 (60.0)

Any TEAEs Grade ≥3 0 0 0 0 0 1 (20.0)*

Related to BEAM-302 0 0 0 0 0 1 (20.0)*

Serious TEAEs 0 0 0 0 0 1 (20.0)†

Related to BEAM-302 0 0 0 0 0 0

IRRs 2 (66.7) 0 3 (50.0) 5 (55.6) 1 (33.3) 1 (20.0)

Grade 1 2 (66.7) 0 1 (16.7) 1 (11.1) 0 1 (20.0)

Grade 2‡ 0 0 2 (33.3) 4 (44.4) 1 (33.3) 0

ALT/AST elevations§ 3 (100) 1 (33.3) 6 (100) 7 (77.8) 2 (66.7) 3 (60.0)
Grade 1 3 (100) 1 (33.3) 6 (100) 7 (77.8) 2 (66.7) 2 (40.0)
Grade 2 0 0 0 0 0 0
Grade 3 0 0 0 0 0 1 (20.0)*

Data cutoff June 24, 2026. *ALT/AST elevation above baseline began on Day 14 and reached Grade 3 on Day 25; bilirubin remained normal and resolved without intervention; †shortness of breath, assessed as unrelated 
to BEAM-302 and related to underlying disease; ‡Grade 2 IRRs required treatment intervention and/or infusion interruption; §ALT/AST elevations were identified from laboratory data during the dose-limiting toxicity 
monitoring period and graded per 
CTCAE v5.0. ALT, alanine aminotransferase; AST, aspartate aminotransferase; IRR, infusion-related reaction; LNP, lipid nanoparticle; TEAE, treatment-emergent adverse event 



RESULTS: A single dose of BEAM-302 (60 
mg) led to sustained increases in total AAT 
levels to above the 11 μM protective 
threshold

Data cutoff June 24, 2026. Total AAT was measured by turbidimetry; bold typeface indicates N numbers for 60 mg doses. *Protective serum AAT concentration above which protease-mediated lung damage is reduced, 
and which serves as a therapeutic target; †baseline for each patient is defined as the average of all assessments conducted within the 84-day screening period prior to BEAM-302 infusion; ‡steady state is defined as the 
period beginning on a patient’s Day 28 visit through their last available visit. AAT, alpha-1 antitrypsin; SEM, standard error of the mean; min, minimum; max, maximum. 1. Franciosi AN, et al. Eur Resp J 2022;59:2101410

• Functional AAT levels increased in a 
dose-dependent manner between the 
15 mg and 60 mg dose levels

• Human neutrophil elastase activity 
levels decreased significantly 
and became undetectable in 80% of 
participants in the Part A 60 mg 
cohort

Total AAT (μM) Part A: 60 mg 
(N=6)

Part B: 60 mg
(N=5)

Baseline,† mean (SEM) 5.0 (0.3) 4.7 (0.5)

Steady state,‡ mean 
(SEM)
Median (min, max)

14.4 (0.9)
15.2 (11.0, 

16.4)

13.5 (0.9)
13.8 (11.1, 

15.4)

Part A 30 
mg
Part B 30 
mg
Part A 60 
mg
Part B 60 
mg
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RESULTS: BEAM-302 (60 mg) treatment 
achieved sustained circulating M-AAT levels 
>90%, with AAT expression under normal 
physiological control 

Data cutoff June 24, 2026. M-AAT/Z-AAT was measured by liquid chromatography mass spectrometry. %M-AAT=M-AAT/(M-AAT+Z-AAT)×100. Total AAT was measured by turbidimetry. *Steady state is defined as the 
period beginning on a patient’s Day 28 visit through their last available visit; †data from a single patient treated with 60 mg BEAM-302
AAT, alpha-1 antitrypsin; SEM, standard error of the mean. 1. Donato LJ, et al. Respir Res 2015;16:96

BEAM-302 restored predominant production of the M-AAT isoform

M-AAT
Z-AAT

• Proportion of M-AAT of >90% post-BEAM-302 at 60 mg dose is greater than MZ genotype 
(80%)1

• Steady state mean* reduction in Z-AAT was 84% with the 60 mg dose in both Part A and B
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BEAM-302 resulted in normal AAT regulation 
during inflammation, while maintaining a beneficial M/Z ratio†
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Well tolerated at 60 mg, 
with mainly transient 

Grade 1 transaminase 
elevations and 

mild-to-moderate IRRs 

BEAM-302 is the 
first therapy in pivotal 

development to correct a 
disease-causing mutation

60 mg dose led to: 
increased total and 

functional AAT above the 
protective threshold the 
majority of which was M-

AAT, decreased Z-AAT, and 
increased circulating AAT 

during inflammation

CONCLUSIONS: BEAM-302 offers the 
potential for a one-time therapy to correct the 
mutant Z allele in the SERPINA1 gene and 
restore AAT function

AAT, alpha-1 antitrypsin; AATD, alpha-1 antitrypsin deficiency; IRR, infusion-related reaction; LNP, lipid nanoparticle

Durable restoration 
of AAT function

Safety profile is consistent 
with LNP-based therapies

Correct DNA mutation – 
the root cause of disease

The Phase 2 pivotal cohort of patients with AATD-associated lung disease with or without liver disease (Part C of this 
study) 

is currently dosing patients globally using the 60 mg dose of BEAM-302

Please see 
accompanying 
ePoster (5575) 
for additional 
information  
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