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Disclaimer

The opinions in this presentation are personal, and should not be interpreted

to represent the view of the Finnish Medicines Agency, CHMP/SAWP or

EMA
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Overview of the approved products : SCD
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Invented name 
/EPAR link

INN Outcome Type of 
approval

Indication wording (abbreviated) Outcome
date

Siklos hydroxycarbamide positive Full MA Prevention of recurrent painful vaso-occlusive crises 26/04/2007

hydroxycarbamide negative N/A Treatment of severe chronic anemia 22/07/2021

Xyndari glutamine withdrawn N/A Treatment of sickle cell disease (SCD) 29/05/2019

Xromi hydroxycarbamide positive Full MA Prevention of vaso-occlusive complications 12/10/2020

Xromi hydroxycarbamide positive Full MA Prevention of vaso-occlusive complications (over 9 months of age) 22/02/2024

Adakveo crizanlizumab positive Conditional

approval
Prevention of recurrent vaso occlusive crises

The marketing authorisation for Adakveo has been revoked by the

European Commission on 03/08/2023 .

25/02/2021

Oxbryta voxelotor positive Full MA Treatment of haemolytic anaemia 16/12/2021

Casgevy exagamglogene

autotemcel

positive Conditional

approval
Treatment of severe sickle cell disease (SCD) 14/12/2023

https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fscientific-discussion%2Fsiklos-epar-scientific-discussion_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632881993%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=CPMOHqHDsi13AGolODJWmGNoHyWEwLHHTMhv9CCFKm8%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fwithdrawal-report%2Fwithdrawal-assessment-report-xyndari_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632843627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=Za5J9rnIfYXJviBVPGocfwtyuzeCyP3Pzu%2FMwhnZwl8%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Fxromi-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632856222%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=HmSavp7v3Tc9yDfLoPlSl7jwQgpVPuGHOtKDgTOpJMw%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Fadakveo-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632864084%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=Nz9jg6BGP%2BPcpzvmMYzjjRiOdrF%2FgQgSlO7XEEOgibo%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Foxbryta-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632897460%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=cd4XBxYhPNG4gBS1jfdYWn0sLJn9jyD4L4gLN7FiQvU%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Fcasgevy-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632873432%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=%2Fc1K9PZgxJhI%2FgEYKtwRPUeEnLCh7zJFB34l%2BfAT%2BU4%3D&reserved=0
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Xyndari and Adakveo – why the data was not
sufficient?

Xyndari (glutamine) – withdrawn during the assessment process

“The main study did not show that Xyndari was effective at reducing the number of sickle 
cell crises or hospital visits”. 
VOC rate 3.54 vs. 3.97 for glutamine vs. placebo, rate ratio 0.89, 95.5%CI: 0.75, 1.06), p = 
0.193, issues with early drop-out, handling of missing data, concomitant medications.

Adakveo (crizanlizumab) – conditional approval revoked in Art 20 process

CMA: median of 1.63 VOCs in the 5 mg/kg crizanlizumab group compared with 2.98 VOCs 
in the placebo group, -1.01 (95% CI [-2.00, 0.00]), p=0.010
Uncertainties on magnitude of effect, differences of product versions during development

The confirmatory study did not show a difference between Adakveo (2.49, 95% CI [1.90, 
3.26]) and placebo (2.30, 95% CI [1.75, 3.01]) in annualised rates of vaso-occlusive crises

→ Revocation of the conditional approval
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Oxbryta and Casgevy – basis for positive B/R

Oxbryta (voxelotor) – full marketing authorisation

Increase from baseline in Hb levels >1 g/dL compared to placebo: 51.1%, vs. 6.5% 

respectively (p<0.001) at week 24, reductions in red blood cell breakdown.

Uncertainties: Does increase in Hb translates into better tissue oxygenation? 

Impact of Hb increase on (long-term) complications due to SCD?

Casgevy (exagamglogene autotemcel) – conditional marketing authorization

28 of 29 (96.6%) subjects achieved a continuous VOC free12-month period (VF12; 

95% CI: 82.2%, 99.9%; P < 0.0001)

Uncertainties: small single-arm study, multiple major changes to study design, 

subjective elements in the primary endpoint definition, limited age range, long-term 

efficacy and safety (off-target editing)
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Overview of the approved products : β-thalassemia
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Invented name 
/EPAR link

INN Outcome Type of 
approval

Indication wording (abbreviated) Outcome
date

Ferriprox Deferiprone positive Full MA Treatment of iron overload 27/01/1999

EXJADE deferasirox positive Full MA Treatment of chronic iron overload 28/06/2006

Ferriprox Deferiprone positive Full MA In combination with another chelator (…) prevention or treatment of life-
threatening consequences of iron overload

28/04/2016

Zynteglo Betibeglogene
autotemcel

positive Conditional

approval
Treatment of transfusion-dependent β-thalassaemia (TDT) The marketing
authorisation for Zynteglo has been withdrawn at the request of the
marketing-authorisation holder on 24 March 2022.

26/04/2019

Deferasirox 
Accord

deferasirox positive Full MA Treatment of chronic iron overload 14/11/2019

Deferasirox 
Mylan

Deferasirox positive Full MA Treatment of chronic iron overload 25/02/2021

Reblozyl luspatercept positive Full MA Treatment of anaemia 26/01/2023

Casgevy exagamglogene 
autotemcel

positive Conditional

approval
Treatment of transfusion dependent β thalassemia 14/12/2023

https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fscientific-discussion%2Fferriprox-epar-scientific-discussion_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632967302%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=9JmqYzOL1nMM7y8AwNyDD2JvBYBIiUJmPsH6wpg5V18%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fscientific-discussion%2Fexjade-epar-scientific-discussion_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632928134%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=FEO5JStU0Kn2ZhPPaynW8tx7A6EIPAuDf9fzjWYv9yA%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fvariation-report%2Fferriprox-h-c-236-ii-0103-epar-assessment-report-variation_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632959475%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=%2BASXYbpdzsPNYHiVIlovFYIJ61iHYiNPYpw4GtZr5Cw%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Fzynteglo-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632920505%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=xzJgKD0Zrxy2eNhiHQXrVKrTt%2F6LqMZYj1eP4fWiXJQ%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Fdeferasirox-accord-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632943419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=NHIWa9bVNWHlP%2BsHYM97d91fR3SmLzFWHwHpGpNz6JE%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Fdeferasirox-accord-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632943419%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=NHIWa9bVNWHlP%2BsHYM97d91fR3SmLzFWHwHpGpNz6JE%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Fdeferasirox-mylan-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632935791%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=FSAYNuicbi2Rzmd%2Bzmio9j1ujsFDYtXV6WHZEXC0aro%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Fdeferasirox-mylan-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632935791%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=FSAYNuicbi2Rzmd%2Bzmio9j1ujsFDYtXV6WHZEXC0aro%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fvariation-report%2Freblozyl-h-c-4444-ii-0009-epar-assessment-report-variation_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632912853%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=XdhdVVwrYKGVqTSS1qMyeKqVGRpMN2pmjNwUBPCfXEc%3D&reserved=0
https://eur06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ema.europa.eu%2Fen%2Fdocuments%2Fassessment-report%2Fcasgevy-epar-public-assessment-report_en.pdf&data=05%7C02%7CJohanna.Lahteenvuo%40fimea.fi%7C297c4fac85cb4c91aa3b08dc650c7e84%7Cd70caa9ea34f47ef905317ed78430329%7C0%7C0%7C638496352632873432%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=%2Fc1K9PZgxJhI%2FgEYKtwRPUeEnLCh7zJFB34l%2BfAT%2BU4%3D&reserved=0
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Reblozyl and Casgevy – basis for positive B/R

Reblozyl (luspatercept) – full marketing authorization

RBC transfusion reduction of ≥ 33% (min. 2 units) from baseline to week 13-24 in 
21% (48/224) in the luspatercept & BSC arm versus in 4.5% (5/112) in the placebo & 
BSC arm.
Uncertainties: absolute benefit modest, quality of life not improved, limited long-term 
data

Casgevy (exagamglogene autotemcel) – conditional marketing authorization

39/42 evaluable patients achieved transfusion independence lasting at least 12 
months after exa-cel infusion, HbF levels were 7.8 (2.9) g/dL at Month 3, increased 
and were maintained with mean ≥10.9g/dL from Month 6 through the duration of 
follow-up

Uncertainties: small single-arm study, multiple major changes to study design, limited 
age range, long-term efficacy and safety
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CHMP gives an opinion on benefit/risk

• Pricing / reimbursement are not considered

• ”Absolute” benefit risk – superiority to approved products not a 
requirement for regular marketing authorisation
- Smaller (absolute) benefit also valuable if safety profile more tolerable
/different, target population different etc.
- The decision to use / not to use the product is for the patient and treating
physician
- A way to address the availability issues

• Unmet medical need a key component in decision-making, but does not
overrule requirement for demonstration of positive B/R
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Benefit: selection of endpoints
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• Patient benefit is the most

important goal

• Reliable, reproducible, 

quantifiable endpoints needed –

especially in small / uncontrolled

studies

• Example: severe VOCs in SCD

• ”Totality of evidence” – support

from relevant secondary

endpoints

Modified from ©A Weith / wikimedia commons

Severe VOCs

Overall impact of the

disease and 

treatment
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Benefit: selection of endpoints
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• Patient benefit is the most

important goal

• Reliable, reproducible, 

quantifiable endpoints needed –

especially in small / uncontrolled

studies

• Example: Hb increase in β

thalassemia

Modified from ©Kurt:s / wikimedia commons

Hb

increase

Symptom

reduction

Reduction of 

complications

https://creativecommons.org/licenses/by/2.0
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Patient benefit is the most 

important goal

Reliable quantification is challenging:

• Study design
- single arm studies
- open label study design

• (Unevenly) missing data

• Rare conditions, small studies

• Variation, fluctuation over time

• Impacted of external factors not
related to the condition/treatment

• Required follow-up for resolution / 
reduction of long-term complications
is long

Challenges in bringing the patient perspective to 
benefit assessment

7.11.2024
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Modified from Whoisjohngalt Wikimedia commons

https://creativecommons.org/licenses/by-sa/4.0
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Thank you!
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