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Item 8.01 Other Events.

On December 10, 2022, bluebird bio, Inc. (the “Company”) announced that it presented new and updated data at the 64th American Society of
Hematology (ASH) Annual Meeting and Exposition that demonstrated sustained treatment effect in patients treated with betibeglogene autotemcel (beti-
cel) and lovotibeglogene autotemcel (lovo-cel) gene therapies through additional follow-up. Case studies of two patients diagnosed with persistent anemia
following lovo-cel treatment were also presented.

Long-term follow-up data presented at ASH included follow-up for patients living with beta-thalassemia who require regular red blood cell (RBC)
transfusions (n=63) up to 8 years post-treatment (n=3), across ages and genotypes.

As of July 2022, 63 patients received beti-cel across four clinical studies and were followed for a median of 52.0 (20.1–101.7) months. The
clinical studies include two Phase 3 studies (n=41), which led to the U.S. Food and Drug Administration (FDA) approval of ZYNTEGLO as the first and
only gene therapy for patients with beta-thalassemia who require regular red blood cell transfusions in August 2022. In the Phase 3 studies, 90.2% (37/41)
of patients achieved transfusion independence (TI). Patients who achieved TI produced normal or near-normal levels of total hemoglobin and demonstrated
improvements in markers of iron overload and markers of ineffective erythropoiesis as of the time of the data cut.

Patients who achieved TI also showed continued improvement in patient-reported quality-of-life measures through three years following treatment
in a long term follow up study, LTF-303. Based on testimonials collected at Month 36 from patients who achieved TI, the ability to seek employment or be
employed increased to 93% of patients (13/14) from 67% (10/15) at baseline. There was also a reduction in the number of absences from school compared
with baseline (from 95% (18/19) of impacted patients to 50% (5/10)). In addition, 81% (17/21) of patients reported improvement in physical activity at
three years, and 100% (20/20) reported that they felt they had benefited from undergoing treatment with beti-cel.

No hematologic malignancies, insertional oncogenesis, replication competent lentivirus, or clonal predominance was observed and overall, the
safety of the beti-cel treatment regimen largely reflected the known side effects of hematopoietic stem cell collection and the busulfan conditioning
regimen. Nineteen percent (12/63) of patients experienced ≥1 adverse event (AE) considered related or possibly related to beti-cel; the most common beti-
cel related AEs were abdominal pain (5/63 (8%)) and thrombocytopenia (3/63 (5%)). Veno-occlusive liver disease, observed in 11% (7/63) of patients,
resolved after treatment. One patient who achieved TI required packed red blood cell (pRBC) transfusions for acute events (for surgery, Phase 3, n=1).

Case studies presented at ASH provided detail on investigations into two cases of persistent anemia observed in one adult and one pediatric patient
in Group C, the pivotal cohort of the HGB-206 study of lovo-cel; data were as of August 2022.

Both patients in such case studies presented at ASH had two α-globin gene deletions (−α3.7/−α3.7), also known as alpha-thalassemia trait, and,
notably, are the only patients in the study with this specific genotype. Integration site analysis and next-generation sequencing showed no evidence of
clonal processes (vector-related or otherwise) and findings are not consistent with an emerging hematologic malignancy. Clinical investigations presented
suggest that the alpha-thalassemia trait likely contributed to anemia after lovo-cel infusion. Following these cases, this genotype was added to exclusion
criteria for ongoing studies.

Updated data from the HGB-206 parent study presented at ASH showed 96% (31/32) of patients treated in Group C experienced complete
resolution of severe vaso-occlusive events (sVOE) through 24 months of follow-up; a single sVOE was observed in the adult patient experiencing
persistent anemia. As of the last follow-up at 24 months, the adult patient was transfusion dependent and experiencing intermittent exacerbations of chronic
pain, while the pediatric patient has not required transfusions and remains clinically well.

In Group C of HGB-206, the safety profile of the lovo-cel treatment regimen from day 1 to month 24 generally reflects the known side effects of
busulfan conditioning regimen, and adverse events commonly seen in the population being evaluated. The most frequently reported serious adverse events
after lovo-cel infusion in two or more HGB-206 Group C patients were pain (11.1%) and abdominal pain, anemia, drug withdrawal syndrome (opiate),
nausea, suicidal ideation, and vomiting (5.6% each). There have been no cases of veno-occlusive liver disease, graft failure, insertional oncogenesis or
replication-competent lentivirus.

Studies evaluating lovo-cel in SCD represent the most mature sickle cell disease gene therapy dataset in the industry, with the longest available
follow-up data. As of August 2022, 50 patients have been treated with lovo-cel across the HGB-205 (n=3), HGB-206 (n=45) and HGB-210 (n=2) clinical
studies, with up to 7 years of patient follow-up (median: 37.7 months) representing 176.5 total patient-years of data.
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