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Bluebird Bio's Zynteglo, Skysona Face M ar ket
Realities Post-Buyout
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Severe genetic disorders like beta-thalassemia and cerebral adrenoleukodystrophy (CALD) present lifelong
burdens, often requiring intensive, chronic care or carrying devastating prognoses. Gene therapies offer a
one-time treatment approach, a compelling prospect for patients and clinicians. But the commercial viability
of these ultra-rare disease treatments remains a significant hurdle, as Bluebird Bio's post-buyout trajectory
illustrates.

The Pivot: Bluebird Bio, a year after its distressed buyout, continues to face significant commercialisation
challenges for its approved gene therapies.

The Data: Zynteglo achieved transfusion independence in 89% (95% CI, 72.8-97.1) of patients with
beta-thalassemia in clinical trials.

The Action: Clinicians should consider the logistical and financial complexities of ultra-rare disease gene
therapies, even with demonstrated clinical efficacy.

Patients with transfusion-dependent beta-thalassemia (TDT) require lifelong red blood cell transfusions, aregimen
that carries risks of iron overload and organ damage. Cerebral adrenoleukodystrophy (CALD), arapidly progressive
neurodegenerative disease, leads to severe neurological decline and death in young boys. For decades, allogeneic
hematopoietic stem cell transplantation (allo-HSCT) offered the only curative option for some, but it carries substantial
risks of graft-versus-host disease and transplant-related mortality.

Bluebird Bio entered this landscape with two lentiviral vector gene therapies. Zynteglo (betibeglogene autotemcel) for
TDT and Skysona (elivaldogene autotemcel) for CALD. Both therapies involve ex vivo transduction of autologous
CD34+ hematopoietic stem cells, aiming to provide afunctional gene copy to correct the underlying genetic defect. The
company secured FDA approval for Zynteglo in August 2022 and Skysonain September 2022, following a period of
significant financial distressthat necessitated adistressed buyout of its severe genetic disease business from its oncology
spin-off, 2seventy bio.

The Numbers and the Reality
Zynteglo's approval for TDT was based on data from the HGB-205, HGB-207, and HGB-212 studies, along with

the long-term follow-up study LTF-206. In these trials, 89% (95% Cl, 72.8-97.1) of patients with non-8/8 genotypes
achieved transfusion independence, defined as no red blood cell transfusions for at least 12 months and a weighted
average hemoglobin of at least 9 g/dL. For patients with 8/® genotypes, 63% (95% Cl, 38.4-83.7) achieved transfusion
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independence. The median duration of transfusion independence exceeded 5 years in ongoing follow-up. Common
adverse eventsincluded abdominal pain, stomatitis, and febrile neutropenia, consistent with myel oabl ative conditioning.
Skysona's efficacy in CALD was demonstrated in the Phase 2/3 Starbeam study (ALD-102) and the Phase 3ALD-104
study. InALD-104, 72% (95% Cl, 56.1-84.9) of patients were alive and free of magjor functional disabilities (MFD) at
24 months, compared to 43% in an untreated natural history cohort (HR 0.24; 95% ClI, 0.11-0.52; P=.0002). The most
common adverse events were consi stent with myel oabl ative conditioning and included mucositis, vomiting, and nausea.
A significant safety concern emerged with cases of myelodysplastic syndrome (MDS) and acute myeloid leukemia
(AML) observed in some patients treated with Skysona, leading to a boxed warning on the label. Thisrisk, while rare,
underscores the complexities of gene therapy safety profiles.

Despite these compelling clinical results, Bluebird Bio has struggled with commercial uptake. The ultra-high price
tags, $2.8 million for Zynteglo and $3 million for Skysona, present a substantial barrier. These costs necessitate
complex payment models, including outcomes-based agreements and instal ment payments, which are challenging for
healthcare systems to implement. The company has also faced logistical hurdles in establishing qualified treatment
centers capable of administering these intricate therapies, which involve apheresis, myeloablative conditioning, and
reinfusion of modified cells. Each step requires highly specialized infrastructure and personnel, limiting the number of
eligiblesites. Asof late 2023, only ahandful of treatment centers across the United States were operational for Zynteglo,
and even fewer for Skysona.

The patient population for these therapies is exceedingly small. TDT affects approximately 1,000 to 1,500 individuals
in the US, with only a subset eligible for Zynteglo based on genotype and prior treatment history. CALD is even rarer,
affecting approximately 1 in 21,000 males, with only about 20-30 new cases of CALD diagnosed annually in the US.

| dentifying these patients, particularly for CALD which requires early diagnosis through newborn screening, has proven
difficult. The limited patient pool, combined with the high cost and logistical demands, creates a narrow commercial
corridor. Bluebird Bio reported only $2.1 million in Zynteglo revenue and $1.6 million in Skysona revenue for the third
quarter of 2023, figuresthat starkly contrast with the multi-million dollar per-patient price. The open-label design of some
earlier trials for Zynteglo is an obvious caveat, though the magnitude of transfusion independence is a hard endpoint.
The long-term durability of these therapies, while promising in current follow-up, still requires decades of observation
to fully understand. The risk of secondary malignancies with Skysona, though rare, remains a serious consideration for
clinicians and families.

CLINICAL IMPLICATIONS
The clinical efficacy of Zynteglo and Skysona is not in question; these therapies offer transformative potential
for patients with devastating genetic diseases. But the commercial reality for Bluebird Bio highlights a critical
disconnect between scientific achievement and market penetration in the ultra-rare disease space. Clinicians
must weigh the profound benefits against the logistical complexities and the substantial financial burden placed
on healthcare systems.

The high price points, while reflecting the immense research and development costs, necessitate innovative
payment models that many European healthcare systems are ill-equipped to handle. This creates a significant
access disparity, even for approved therapies. The limited number of qualified treatment centers also means
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that even when a patient is identified, the journey to treatment can be long and arduous, involving travel and
extended stays away from home.

For general practitioners and specialists, the challenge lies in early identification of eligible patients,
particularly for CALD where timely intervention is paramount. Newborn screening programs are essential, but
the subsequent referral pathways to highly specialized gene therapy centers remain underdeveloped in many
regions. The long-term safety data, especially regarding secondary malignancies with Skysona, will continue
to be a focus for post-marketing surveillance and will influence future prescribing decisions.

Ultimately, the saga of Bluebird Bio underscores that clinical success alone does not guarantee patient access
or commercial viability for ultra-rare disease gene therapies. The industry, regulators, and healthcare payers
must collaborate to develop sustainable frameworks that bridge this gap, ensuring that these life-changing
treatments reach the patients who need them most.
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