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Welcome

Susan C. Winckler, RPh, Esq.
CEO, Reagan-Udall Foundation for the FDA



Hybrid Meeting

Joining online: 
Microphone and video will remain off during the meeting
Share your questions using the Zoom Q&A function 

Joining in -person:
Please write your questions on the index cards provided

This public meeting is being recorded
The slides, transcript, and video will be available at www.ReaganUdall.org



TodayƐs Agenda (Eastern Time) 

10am   Welcome 

10:05am   Opening Remarks

10:20am   Session 1: The Current State of Gene Therapy 

11:35am   Session 2: Panel Discussion 

12:15pm   Lunch  

1pm   Session 3: The Next Generation of Gene Therapies  

2pm   Break 

2:10pm   Nk««s~| ÂÐ Mkq¯z^®~ª«í Jkª«§kg®s´k

2:55pm   Session 5: How do we prepare for the next generation of gene therapy, as industry, regulators, 

 and a health care system?

3:55pm   Closing Remarks & Adjourn



Opening Remarks

Peter Marks, MD, PhD
Director
Center for Biologics Evaluation and Research
U.S. Food and Drug Administration



Opening Remarks

Julie Makani, MD, PhD
Muhimbili University of Health and Allied 
Sciences (Tanzania)
Tanzania High Commission to the UK 



Opening Remarks

Mike McCune, MD, PhD
Bill & Melinda Gates Foundation 



Session 1: The Current State of Gene 
Therapy

Å David Williams, MD, Harvard Medical School

Å Eric Karikari -Boateng, MS,  Food and Drugs Authority (Ghana)

Å Kwasi Nyarko, PhD,  WHO Regional Office for Africa (WHO -AFRO)

Å Maneesha Inamdar, PhD,  Institute for Stem Cell Science and Regenerative Medicine
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Scientific Advancements in Gene Therapies: Opportunities 

for Global Regulatory Convergence

The Current State of Gene Therapy

David A. Williams, MD

Reagan-Udall Foundation for the FDA
September 4, 2024 



Disclosures

ÅBluebird bio provided GMP vector for SCD clinical trial. 

ÅOrchard Therapeutics provided GMP vector for X-SCID clinical trial. 

ÅSteering Committee, Novartis ETB115E2201 (eltrombopeg in pediatric aplastic anemia). 
Advisory fees donated to NAPAAC. 

ÅInsertion Site Analysis Advisory Board, bluebird bio; Scientific consultant for FDA 
Advisory Committee on Eli-Cel and Beti-Cel BLA applications and presentations. (ended)

ÅScientific Advisory Board, Beam Therapeutics (ended). 

ÅChief Scientific Chair, Emerging Therapy Solutions. (ended)

ÅScientific Advisory Board, Skyline Therapeutics (formerly Geneception) (ended). 

ÅInsertion Site Advisory Board, Biomarin (ended). 

ÅVerve Therapeutics, consultant. 

ÅMonte Rosa Therapeutics, consultant.

ÅTessera Therapeutics, consultant.
11

updated 8/18/2022 and covers past 2 years
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Lecture outline

ÅOverview of gene therapy (GT)

ÅFDA approved products

ÅTwo short ñvignettesò of success in Sickle Cell Disease

ÅGT in Low- and Middle-Income Countries (LMIC)

ÅInstitutional infrastructure based on success at Boston 

Childrenôs Hospital



Chris Baum with modifications

Gene Therapy Medicinal Products

genetically modified

human cells
vectors, nucleic acids,

replicating micro-organism 

(not including live vaccines) 

1) Isolation of the

target cells

(autologous or 

allogeneic)

2) Gene transfer

3) Re-Infusion

of the genetically modified cells

Direct application:

viral vector

non-viral vector

naked DNA

replicating rec. micro-organism

(adenovirus, Salmonella)

cell

Challenges:
1. Immunologic response to 
       capsid proteins
2. Persistence of expression
3. Delivery to tissues
4. Mutagenesis

Challenges:
1. Complexity and cost 
   of manufacturing cells
2. Mutagenesis
3. Currently requires marrow       
ŀōƭŀǘƛƻƴϤ ол Řŀȅ άL/¦έ ƭƛƪŜ 
admission



2-year
follow-up

Long-term
follow-up study
15 years total follow-upHSC gene transfer

HSC collection
Mobilization

Manufactured cell 
product
infusion

Myeloablative conditioning 

Transduced HSCs and progenitors engraft and 
differentiate into various blood cells

Ex Vivo gene therapy targeting blood diseases: 
Lentivirus or Gene Editing

Select CD34+ 
cells

Cryopreserve, test, 
releaseTransduce with viral vector or 

LNP

+



In vivo gene delivery: Adenovirus, Adeno-associated Virus (AAV) or 

lipid nanoparticle (LNPs)

Adenovirus

(childhood cold)

1999 Jesse 

Gelsinger

Adeno Associated 

Virus

(non-pathogenic)

Good safety profile

Long-term expression

ñDecoratedò 

lipid 

nanoparticle



FDA approved Gene Therapies

Product Name Indication Eligibility Type of Gene 

Therapy

Zolgensma Spinal Muscle Atrophy Pediatric up to 2yrs of age In vivo

Luxturna Inherited Retinal Disease Pediatric 

Adult

In vivo

Skysona Adrenoleukodystrophy Pediatric : ages 4-17 yrs Ex vivo ï gene addition

Zynteglo Transfusion dependent 

Thalassemia

Pediatric and adult Ex vivo ï gene addition

Hemegenix Hemophilia B 18 and older In vivo

Elevidys Duchenne's Muscular Dystrophy 4 years and older In vivo

Roctavian Hemophilia A 18 years and older In vivo

Casgevy Sickle Cell Disease\Transfusion 

dependent Thalassemia

12 years and older Ex vivo ï gene editing

Lyfgenia Sickle Cell Disease 12 years and older Ex vivo ï gene addition

Lenmeldy Metachromatic leukodystrophy (MLD) Pediatric Ex vivo ï gene addition

Colleen Dansereau, BCH GT Program



FDA approved CAR T Cell Therapies

Product Name Indication Eligibility

Kymriah Relapsed/Refractory B cell Acute 

Lymphoblastic Leukemia (ALL)

Relapsed/Refractory B cell Non -

Hodgkin's Lymphoma (NHL)

Pediatric & Young Adult

Adult

Yescarta B cell Non- Hodgkinôs Lymphoma 

(NHL)

Follicular Lymphoma

Adult

Adult

Tecartus Mantle Cell Lymphoma (MCL)

B cell Non- Hodgkinôs Lymphoma 

(NHL)

Adult

Breyanzi B cell Non- Hodgkinôs Lymphoma 

(NHL)

Adult

Abecma Multiple Myeloma Adult

Carvykti Multiple Myeloma Adult

Colleen Dansereau, BCH GT Program



Pipeline 2024 Gene Therapies

Product 
Name

Indication Company/Sponsor Type of Gene 
Therapy

Regulatory 
Status

Kresladi Leukocyte Adhesion 
Deficiency -1

Rocket Pharma Ex vivo Complete Response 
Letter

Upstaza aromatic Lςamino acid 
decarboxylase (AADC) 
deficiency

PTC Therapeutics In vivo BLA accepted 
PDUFA ς 11/13/2024

Colleen Dansereau, BCH GT Program
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In vivo genetic products: administration
AAVs are delivered frozen and stored in freezers in pharmacy, they are ordered for 
each patient. 

Pharmacy thaws and draws up in biosafety cabinet. The time from thaw to 
administration varies per product but usually 1-2 hrs so careful coordination between 
pharmacy and care team is required. 

Due to price and institutional risk,  we do not store stock of these but order for each 
patient, delivery times between 2 days to 2 weeks depending on product. 

Most of these are IV administration, except Luxturna (retinal). Premedication with 
steroids and tapered steroid course for 30-60 days is the norm post infusion, as is 
scheduled LFT monitoring.

Mostly outpatient (Zolgensma, Roctavian, Elevidys) administered in infusion center

Outpatient 6-8 hr stay, we don't thaw the product for the patient until they are on site. 
Infusion is 1-3 hrs. depending on product. Post infusion observation time is 3-6 hrs. 
Luxturna done in outpatient day surgery setting.
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Ex vivo genetic products: administration

Delivered after autologous collection, cell manufacturing in GMP 
laboratory and release criteria are met-> usually 60-90 days.

Patient admitted to Stem Cell Transplant (ICU-like setting) and given 
óconditioningô (currently chemotherapy dosage to completely ablate 
bone marrow).

Product thawed in Cell Therapy facility and delivered to floor for 
infusion.

Most patients admitted for ~4 weeks to unit then followed closely after 
discharge since still immunocompromised.



FDA approved Gene Therapies

Product Name Indication Eligibility Type of Gene 

Therapy

Zolgensma Spinal Muscle Atrophy Pediatric up to 2yrs of age In vivo

Luxturna Inherited Retinal Disease Pediatric 

Adult

In vivo

Skysona Adrenoleukodystrophy Pediatric : ages 4-17 yrs Ex vivo ï gene addition

Zynteglo Transfusion dependent 

Thalassemia

Pediatric and adult Ex vivo ï gene addition

Hemegenix Hemophilia B 18 and older In vivo

Elevidys Duchenne's Muscular Dystrophy 4 years and older In vivo

Roctavian Hemophilia A 18 years and older In vivo

Casgevy Sickle Cell Disease\Transfusion 

dependent Thalassemia

12 years and older Ex vivo ï gene editing

Lyfgenia Sickle Cell Disease 12 years and older Ex vivo ï gene addition

Lenmeldy Metachromatic leukodystrophy (MLD) Pediatric Ex vivo ï gene addition



Chronic hemolytic 

anemia

Vaso-occlusion: Pain

Acute and chronic

Vascular: End organ 

damage due to ischemia
Stroke, lung,  hypertension, 

renal disease, avascular 

necrosis, stasis ulcers 

Clinical Manifestations
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Sickle Cell Disease



Sickle cell disease: world-wide burden is not 

approachable using ex vivo gene therapy

Piel et al. PLOS Med (2013) 10:1.                                              Rosanwo and Bauer. Mol Ther (2021) 29:3163. 

   

Medicinal product is individualized

Role of genomic variation in different 

regions of the world



Therapeutic vision: Ex vivo gene editing-> Casgevy®

Lettre and Bauer. Lancet (2016) 387:2554. Wu et al. Nat Med (2019) 25:776. 



Pivotal trial in editing for HbF induction in SCD

Frangoul et al. NEJM (2024); FDA.com 10/31/2023 Ad Com Meeting Briefing Document (Sponsor); Package Insert 12/8/2023. 

Vaso-occlusive crisis reduction

~40% HbF

Gene editing (~75% PB indels) and HbF induction

Hemolysis reduction

Patients treated with Exa-cel (Casgevy) show substantially reduced hemolysis and vaso-occlusive episodes.

Still they have some residual hemolysis and 6 out of 43 had vaso-occlusive episodes after therapy.

Impact on SCD organ function insidious deterioration and long-term outcomes remain unknown.

Costs: $2.2 million/dose



FDA approved Gene Therapies

Product Name Indication Eligibility Type of Gene 

Therapy

Zolgensma Spinal Muscle Atrophy Pediatric up to 2yrs of age In vivo

Luxturna Inherited Retinal Disease Pediatric 

Adult

In vivo

Skysona Adrenoleukodystrophy Pediatric : ages 4-17 yrs Ex vivo ï gene addition

Zynteglo Transfusion dependent 

Thalassemia

Pediatric and adult Ex vivo ï gene addition

Hemegenix Hemophilia B 18 and older In vivo

Elevidys Duchenne's Muscular Dystrophy 4 years and older In vivo

Roctavian Hemophilia A 18 years and older In vivo

Casgevy Sickle Cell Disease\Transfusion 

dependent Thalassemia

12 years and older Ex vivo ï gene editing

Lyfgenia Sickle Cell Disease 12 years and older Ex vivo ï gene addition

Lenmeldy Metachromatic leukodystrophy (MLD) Pediatric Ex vivo ï gene addition



2-year
follow-up

Long-term
follow-up study
15 years total follow-upHSC gene transfer

HSC collection
Mobilization

Manufactured cell 
product
infusion

Myeloablative conditioning 

Transduced HSCs and progenitors engraft and 
differentiate into various blood cells

Ex Vivo gene therapy targeting blood diseases: 
Lentivirus vector LentiD

Select CD34+ 
cells

Cryopreserve, test, 
releaseTransduce with viral vector or 

LNP

+ LentiD vector

Vector cDNA designed to inhibit HbS polymers



Original Article 
Biologic and Clinical Efficacy of LentiGlobin for 

Sickle Cell Disease

Julie Kanter, M.D., Mark C. Walters, M.D., Lakshmanan Krishnamurti, M.D., Markus 
Y. Mapara, M.D., Ph.D., Janet L. Kwiatkowski, M.D., M.S.C.E., Stacey Rifkin-

Zenenberg, D.O., Banu Aygun, M.D., Kimberly A. Kasow, D.O., Francis J. 
Pierciey, Jr., M.Sc., Melissa Bonner, Ph.D., Alex Miller, B.Sc., Xinyan Zhang, Ph.D., 

Jessie Lynch, M.S., Dennis Kim, M.D., M.P.H., Jean-Antoine Ribeil, M.D., Ph.D., 
Mohammed Asmal, M.D., Ph.D., Sunita Goyal, M.D., Alexis A. Thompson, M.D., 

M.P.H., and John F. Tisdale, M.D.

N Engl J Med
Volume 386(7):617-628

February 17, 2022

Pivotal LVV: Hemoglobin addition in SCD-> Lyfgenia®



Changes in the Rate of Vaso-Occlusive Events before and 
after LentiGlobin Infusion (Lyfgenia®*)

Kanter J et al. N Engl J Med2022;386:617-628

Price: $3.4 million

*FDA required óBlack Boxô 

warning due to 

leukemias in early cohort of 

trial. Scientific evidence 

suggests not related to 

vector insertion.
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How are patients monitored after commercial drug 
treatment?
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Post marketing follow-up is product dependent: 
examples

1. A 15 yr 150 patient f/u study with:

ÅBaseline bone marrow biopsy (to be performed pre-infusion at a time 

point per treating HCP discretion)

ÅBlood specimens q6M first 3 years (CBC, ISA, VCN) and then annually 

for 15 years

2. A postmarketing, prospective, multi-center, observational study, 

to assess and characterize the risk of secondary malignancies 

after treatment and to assess the long-term safety of the GT 

product.  The study will include 250 patients with sickle cell 

disease, and each enrolled patient will be followed for 15 years 

after product administration.  The study design will include 

monitoring (at pre-specified intervals) for clonal expansion with 

adequate testing strategies.  

Åbaseline bone marrow aspirates that 

included histopathology, karyotype, 

FISH, and RHP. 

ÅYear 1- D100, M6, M12: CBC, pb 

blood smear, ISA, VCN, reticulocytes

ÅYears 2-10- q4M: CBC, pb blood 

smear, ISA, VCN, reticulocytes 

ÅYears 11-15- q6M :CBC, pb blood 

smear, ISA, VCN, reticulocytes 



32

Post marketing follow-up is product dependent: 
examples

3. A post-marketing, prospective, observational, study to 

assess and characterize the risk of secondary 

malignancies, and long-term safety following treatment with 

GT. This study will enroll a minimum of 17 subjects. The 

enrolled patients will be followed for 15 years after product 

administration."
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Post marketing follow-up is product dependent: 
examples

https:

//www.fda.gov/vaccines-blood-biologics/casgevy

Role of genomic variation in different 

regions of the world?
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What is the status of gene therapy in Low- and Middle-
Income Countries (LMIC)?
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What is the status of gene therapy in Low- and Middle-
Income Countries (LMIC)?

ÅEstimated >500 phase 1-3 gene therapy trials in progress

ÅThere are ~300 gene therapy trials in genetic diseases

ÅNone in Africa, India or Brazil

ÅSince 1994, 62 clinical trials using some kind of gene therapy to treat HIV infection 

have been registered

ÅThe number of gene & cell therapy trials for HIV which have taken place in Africa: 

none

Gene therapies development: slow progress and 

promising prospect. Hanna E, et al. J Mark Access 

Health Policy, 2017
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What are the barriers to development and implementation 
of GT trials in LMIC?

ÅHealth care facilities and health care delivery

üCurrent approaches require intensive inpatient treatment 

ÅManufacturing

üComplex and individualized product manufacturing then shipping, 

storage and administration

ÅRegulatory

üLack of harmonization across regulatory jurisdictions 

ÅCosts

üProhibitive even in high income countries and focused on upfront, 

short-term costs and reimbursement

ÅCommunity acceptance
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What are the barriers to development and implementation 
of GT trials in LMIC?

ÅHealth care facilities and health care delivery

ÅLack of equitable access to health care

ÅRural populations vs tertiary care centers

üCould develop ñhub and spokeò structure with distribution of care 

according to expertise, facilities and work force

Modified from Doxzen et al., Sci. Transl. Med. 16, eadn1902 (2024) 8 May 2024
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What are the barriers to development and implementation 
of GT trials in LMIC?

ÅManufacturing

ÅGlobal shortage of facilities, including in HIC

ÅLMIC may need short term outsourcing with plan to develop 

capabilities in long-term via local R & D

ÅAlternative is affordable licensing (eg Caring Cross) or Point of Care 

Manufacturing

Modified from Doxzen et al., Sci. Transl. Med. 16, eadn1902 (2024) 8 May 2024



39

What are the barriers to development and implementation 
of GT trials in LMIC?

ÅFinances

ÅMay require collaborative approach with philanthropy and 

government funding (eg Gates Foundation)

ÅWill require priority setting by local authorities
ÅHigh-cost individual curative therapies vs broad provision of less costly 

treatments for common conditions

ÅOverall cost burden of chronic disease complications are considerations but 

allocation of resources often based on short-term costs

ÅPoint of Care manufacturing may significantly reduce overall costs

ÅInvestment in local manufacturing to reduce long-term costs

Modified from Doxzen et al., Sci. Transl. Med. 16, eadn1902 (2024) 8 May 2024
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What are the barriers to development and implementation 
of GT trials in LMIC?

ÅRegulatory

ÅOpportunity for regional harmonization (eg Africa Medicines Agency)

ÅPotential for ñcontinentò level agreements

ÅIdeal would-be international framework for regulatory oversight

ÅLocal manufacturing could help simply (eg N=1 in UK)

Global

ÅDevelop harmonized regulatory requirements and processes

Å? Central global review process adopted by all countries

ÅProvide education around best practices in carrying out and oversight 

of GT trials
Modified from Doxzen et al., Sci. Transl. Med. 16, eadn1902 (2024) 8 May 2024
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What are the barriers to development and implementation 
of GT trials in LMIC?

ÅCommunity buy in

ÅEarly involvement of community groups in planning and implementing 

trials (eg Joint Adherent Brothers and Sisters Against AIDs; National 

Alliance of Sickle Cell Organizations (India)

ÅFocus on community education

Modified from Doxzen et al., Sci. Transl. Med. 16, eadn1902 (2024) 8 May 2024
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What does the future hold: A child anywhere in the world 
with a fatal disease can access genetic therapies

ÅDevelopment and implementation of ñgene therapy in a vialò for in vivo 

delivery> One shot, single dosage therapy.

ÅDevelopment and implementation of less toxic conditioning and/or in 

vivo selection for corrected cells. 

ÅDevelopment of critical infrastructure to allow equitable access to 

healthcare across rural populations and under-resourced health care.

ÅDevelopment of funding models that recognize long-term savings in 

resource and patient suffering. 
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Initiate Institutional Planning

ÅIdentify a Clinical Physician Lead/ Product Champion

ÅDraft the patient workflow or  model for care delivery

ÅEstablish a stakeholder group ï all touchpoints for patient should be represented

ÅNominate a single point of contact as liaison between institution and 

company/sponsor

Colleen Dansereau, BCH GT Program
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Planning Model

Clinical Staff ς sponsor 
trainings, SOP 
development

Nonclinical Staff ς
develop content 

appropriate product 
education

Patient \Familiesς
treatment education, 

patient journey

Payor Community- 
product education, 

delivery model vs SOC

Establish single point of 
contact

Organize regularly 
scheduled 

multidisciplinary meetings

Create DL

Use marketing and 
communication groups

Ongoing continuous 
quality improvement 

Assessment of end-to-end 
care delivery model

Each stakeholder conduct 
assessment and identify 

needs in their area

Combine product delivery 
needs with current  
institutional state to 

identify gaps

Create an implementation 
plan and checklist

Conduct Mock Runs

Education Communication Operations

Colleen Dansereau, BCH GT Program
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Patient Access Considerations

Patient

Nonclinical 
support 
needs

Payor 
requirements

Relocation 
Needs

Repatriation

Planning

Referral site 
capabilities

Follow up 
plan

Colleen Dansereau, BCH GT Program
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Design a Blueprint for the Future

1. Organize your institution

ÅEstablish a core team to manage product entry and 
adoption

ÅCreate processes that are treatment focused instead of 
disease based

2.    Standardize where possible

ÅAssessment guides, Implementation plans and Checklists

ÅStandard contract language

ÅLetters of Medical Necessity & Treatment consents

ÅEducation materials 

3.    Establish relationships with key institutional contacts 

ÅLegal     

ÅDisease Center Leaders

ÅPatient Care /Clinical Operations

ÅFinancial Services/Payor Contracting Group/Government 
Affairs

ÅPharmacy

ÅCell Therapy GroupColleen Dansereau, BCH GT Program
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Gene Therapy Program @ BCH



PRESENTED BY : ERIC KARIKARI-BOATENG

REGULATION OF CELL AND GENE THERAPY

). ,/7- AND MIDDLE- INCOME COUNTRIES (LMICs)
THE CASE OF AFRICA



ǒ Definition of Cell and Gene Therapy

ü US-FDA

ü EMA

ü WHO
ǒ Regulation of Cell and Gene Therapy Products
        (Current Situation in LMICs with reference to Africa)

OUTLINE:



ǒ The perspective of LMICs for acceptance of CGTs
ǒ Way forward
ǒ Conclusion 

OUTLINE



Definition

ÅGene therapy ÉÓ Á ÔÅÃÈÎÉÑÕÅ ÔÈÁÔ ÍÏÄÉÆÉÅÓ Á ÐÅÒÓÏÎȭÓ ÇÅÎÅÓ ÔÏ ÔÒÅÁÔ 
or cure disease.

ÅHuman gene therapy seeks to modify or manipulate the expression 
of a gene or to alter the biological properties of living cells for 
therapeutic use. (US- FDA)

ÅAdvanced Therapy Medicinal Product (ATMP)

A medicine for human use that is based on genes, cells, or tissue 
engineering (EMA).

                                                     



Definition
ÅWHO

Advanced therapy medicinal product (ATMP): any cell or gene 
therapy product or tissue engineered product that has been 
substantially manipulated and/or performs a different function in 
the recipient than in the donor. (WHO, report on consideration in 
developing regulatory framework for HCTs and ATMPs, 2023 )



Definition
ÅWHO

Cell therapy product : a product composed of human nucleated cells 
intended for replacement or reconstitution, and/or for the treatment 
or prevention of human diseases or physiological conditions, 
through the pharmacological, immunological or metabolic action of 
its cells or tissues.(WHO, report on consideration in developing regulatory 
framework for HCTs and ATMPs, 2023 )



Definition
WORLD ECONOMIC FORUM (WEF)

ÅThe use of genetic material to treat or prevent disease, involving 
the introduction of a genetic sequence into cells in vivo or ex vivo



Cell and Gene Therapy (CGT)
ÅMechanism of Cell and Gene Therapy

Generally, the mechanisms of Cell and Gene therapy includes;

Replacing  a disease-causing gene with a healthy copy of the gene

Inactivating  a disease-causing gene that is not functioning properly

Inserting  a new or modified gene into the body to help treat a 
disease

This new class of medicine have the potency of curing genetic, 
infectious and malignant diseases.

They present a one-time approach of treatment for a long-term 
value.  



Regulation of Cell and Gene Therapy (CGT)

ÅIn mid-2022, there were more than 2,000 gene therapies in 
development, from early-stage research to late-stage clinical 
testing. The focus is spread across dozens of therapeutic areas, 
including cancer, neurological, blood, immunological, and 
cardiovascular diseases.

ÅHow many of these therapies are found on the continent?

ÅHow many trials in these novel therapy take place in LMICs?



Regulation of Cell and Gene Therapy (CGTs)

ÅClinical research remains in High Income Countries (HICs) whilst 
LMICs carry nearly 90% of  disease burden.                                      
(WEF report on Accelerating Global Access to Gene Therapies, 
2022)



Data On Clinical Trials (1991 -May,2018)
source: clinicaltrials.gov



Regulation of Cell and Gene Therapy (CGTs)

ÅIn August 2022, there were approximately 1,000 open gene 
therapy clinical trials (including CAR-T) globally, yet fewer than 5% 
were recruiting in LMICs (not including China), with only four 
trials in Africa. (WEF report on Accelerating Global Access to 
Gene Therapies, 2022).



Regulation of Cell and Gene Therapy (CGTs)
Current state and understanding of CGTs in LMICs

ÅRegulation is at an infantile stage in majority of the NRAs in the LMICs. 
Only six (6) Africa NRAs have attained WHO Maturity Level 3.

ÅAbsence of guidance / guidelines specific for  Cell and Gene therapy.

ÅProducts from Cell and Gene Therapy may be regulated as Biologics.
 (WHO consideration in Developing a Regulatory Framework for Human cells and Tissues and 
for Advanced Therapy Medicinal Products, muscat Oman, 2024) 

ÅLack of expertise in assessing applications in this critical area in most of 
the countries on the continent.



The perspective of LMICs for Acceptance of 
CGTs

There is the need for Cell and Gene therapy in LIMCs. Since 
biological and genetic diversity varies widely across populations, 
countries cannot rely solely on gene therapies developed and tested 
abroad. 



CASE STUDY



CASE STUDY
ÅFive LMICs (Uganda, Tanzania, South Africa, Thailand and India) 

were examined in a case study to identify essential areas for 
capacity building to support long term development and delivery of 
CGTs in LMICs

ÅThese countries from the LMICs class are actively pursuing gene 
therapies, targeting a broad spectrum of diseases (HIV, HBV, sickle 
cell disease, beta thalassaemia, haemophilia and some oncology 
diseases).



Way forward
1. Development of Regulatory guidelines (Guidance document) for ethic 

commiteesand NRAs
2. Need for appropriate patient and public education on the various 

aspects of cell and gene therapies.
3. High quality studies exploring patient and public opinions and 

experiences of cell and gene therapy are required.
4. Building of capacity of ethics committees in clinical trial authorization 

for Cell and Gene therapy.
5. Regulatory capacity building including the provision of training and 

any other means of support to LMICs in strengthening regulatory 
systems and staff.

6. Development of international, regional, and national guidelines on 
regulation of CGTPs for a range of topics including good tissue 
practices; good manufacturing practices; tissue traceability  etc.



Way forward
7.  Technical assistance for review of CGTP applications through 
Clinical Trial Authorization.

through marketing authorization, post-licensure monitoring and 
long-term follow up

8.  Practice of regulatory reliance on decisions of more advanced 
NRAs and/or WHO

9.  Funding exploratory gene therapy R&D appropriate for LMICs 
infrastructure.

10.  Community engagement from the beginning of R&D to improve 
accessibility, affordability and acceptability



Way forward
ÅEncouragement of clinical trials in LMICs through building site 

infrastructure and training investigators



Conclusion
ÅFrom the discussions above, there is clearly the need for Cell and 

Gene therapy  in LMICs and steps must be taken to ensure 
accessibility since they represent the population with highest 
disease burden with respect to some diseases.



THANK YOU 





Dr Kwasi Nyarko
AVAREF Coordinator
WHO Regional Office for Africa

Strategic approach to developing capacity and 

providing regulatory oversight for gene therapy 

clinical trials in Africa

Washington, Sept 4, 2024
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CƛǾŜ Ǉƻƛƴǘǎ ǘƻ ōŜ ŎƻǾŜǊŜŘΧ

INTRODUCTION & CONTEXT

EMERGING CLINICAL TRIAL ECOSYSTEM IN AFRICA

DEVELOPING REGULATORY CAPACITY FOR 
CLINICAL TRIALS OVERSIGHT IN AFRICA

A STRATEGIC APPROACH FOR GENE THERAPY 
CLINICAL TRIALS IN AFRICA

THANK YOU
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Share of global RCTs, 

2015-2021, from trials with 

one or more sites in sub-

Saharan Africa*

Å 30 million  < 5 years suffer from vaccine-
preventable diseases (VPDs) annually in 
Africa

Å Continent produces less than 2% of its 
vaccines

Å Deficit in African generated data for most 
medicines

Å Majority of genetic diversity in the world 
exists within Africa

Å Emerging Environment initiatives such as 
African Medicines Regulatory Harmonization 
(AMRH)/African Medicines Agency (AMA), 
Continental Free Trade Zone

Å The global clinical trials market size was 
valued at USD 49.8 billion in 2022 and is 
expected to expand at a compound annual 
growth rate (CAGR) of 5.8% from 2023 to 
2030

Clinical Trials in Africa
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ÅAfricais the second-largest and second-most populouscontinent after Asia with a 
population of at about 1.5 billion people, aboutнл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ  

ÅYoungest population with a median age of about 19 years

ÅAt least 3000 distinct nations with the greatest genetic diversity 

ÅAfrica Continental Free Trade Zone ς a single marketplace with a population of 
1.4 billion estimated to be 2.5 billion by 2050

ÅAfrican Medicines Agency, a continental regulatory agency, will tremendously 
influence the future of clinical trials in Africa

AFRICA é.
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Overview of the African Vaccines Regulatory Forum (AVAREF)

A Vision of an African population with timely access to safe and efficacious medical 
products of assured quality

Established as an 
informal network 17 
years ago by WHO

Uses a network approach to 
build technical/scientific 

expertise, competence, and 
skills required to support 

regulatory decision making

Χ

Capacity building and 
training in member countries 

for both NRAs and NECs 
including clinical trial 
ƻǇǘƛƳƛȊŀǘƛƻƴ ŜȄŜǊŎƛǎŜǎΧ

Collaborating effectively with 
several partners and 

stakeholders including AU 
agencies such as AUDA-NEPAD, 

US-FDA, EMA, Paul-9ƘǊƭƛŎƘΧ
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AVAREF Objectives

To increase the efficiency and quality of 
reviews and inspections To promote Patient Safety

To increase the timeliness and 
transparency of regulatory decisions for 

all interventional trials conducted in 
Africa

To accelerate the African Medicines 
Regulatory Harmonization (AMRH) 

process, linking all Regional Economic 
Communities (RECs)

To stimulate Innovation and Research in 
Africa

To enhance emergency preparedness on 
the continent, in RECs, and in individual 

countries
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AVAREF-BCG Survey Results: Level of Preparedness for Clinical Trials

Programmatical COVID-19 impact Funding

Capacity buildingImmunization Agenda (IA) 2030 COVID-19 impact

Processes and Tools

ωMany do not have 
documented 
processes

ωProcesses are often 
not streamlined for 
efficiency

ω60% of reviews 
conducted 
sequentially

ωHigh reliance on 
standing 
committees which 
may meet monthly

Organisation and 
Governance

ωMost countries 
have NRAs and 
NECs

ωRegulatory 
decisions made by 
NRAs or NECs or 
both, MoH

ωMajority have 
dedicated units for 
CTAs

ωLimited 
collaboration 
between NRA & 
NEC

Human Resources

ωNRAs have limited 
capacity allocated to 
CTA review

ωSmall pool of 
evaluators

ωAverage of ~2 FTEs 
for review of 
clinical trial review

ωNECs have an 
average of ~4 FTEs 

ÅLow volume of 
applications: only 6 
countries declared 
receiving more than 
1 application per 
month

Digital Infrastructure

ω~93% of NRAs and 
~84% of NECs have 
requested support 
in digitally enabling 
their processes

Overall Assessment

ω4 High: 23 
Medium: 4 Low

ωLow/Medium 

ω28 - Human 
resources

ω27 - Digital 
infrastructure

ω23 - Processes 
and 
harmonisation

ω22 - Org & 
governance

Human Resources ς Expert Evaluators a Critical bottleneck
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A thriving ecosystem for 
clinical trials in Africa 

ωLow numbers of clinical 
trials: limited phase I, few 
First In Africa (FIA) studies, 
Complex trials designs 
(Adaptive designs, CHIM studies).

Strategic Approach to Human 
Resource Capacity Building

 

ωLack of expertise and 
experienced evaluators 
(reviewers) in NRAs 

ωInsufficient training and/or 
development opportunities

Effective and efficient 
processes

ωNon optimization of processes 
for managing and reviewing 
clinical trial dossiers

ωNeed of digital infrastructure

Opportunities for effective 
collaboration

ωNeed for collaboration
amongstthe several
initiatives 

�xLimitation on Reliance 
mechanisms

The Current Needs of the Clinical Trial Ecosystem

A model for operationalization of AMA which builds on the gains made by initiatives such as AVAREF and 
support for continued involvement of interested and affected stakeholders and partners


