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Approved Therapies in SCD

Mediterr J Hematol Infect Dis. 2020 Jan 1;12(1):e2020010. doi



Ongoing  and Potential Trials

Mediterr J Hematol Infect Dis. 2020 Jan 1;12(1):e2020010. doi



Mediterr J Hematol Infect Dis. 2020 Jan 
1;12(1):e2020010. doi

Discontinued or Terminated  Trials



Epidemiology of sickle cell disease

Piel F NEJM 
Paulukonis, Public Health Reports 131:367, 2016

It is estimated that:
•SCD affects approximately 100,000 Americans.
•SCD occurs among about 1/365 Black or African-American 
births.
•SCD occurs among about 1/16,300 Hispanic-American births.





Geographic Distribution of Patients in the Dove Trial

Inusa BPD, Colombatti R, Rees DC, Heeney MM, Hoppe CC, Ogutu B, Hassab HM, Zhou C, Yao S, Brown PB, Heath LE, Jakubowski JA, 
Abboud MR.J Clin Med. 2019 Nov 17;8(11):2009. d



Percentage of vaso-occlusive crises associated 
with hospitalization during the DOVE study

Inusa BPD, Colombatti R, Rees DC, Heeney MM, Hoppe CC, Ogutu B, Hassab HM, Zhou C, Yao S, Brown PB, Heath LE, Jakubowski JA, 
Abboud MR.J Clin Med. 2019 Nov 17;8(11):2009. d





What Did These Trials Have in Common?

• Well designed and developed study and protocol
• Involvement of the steering committee composed 

of senior SCD investigators in study design and 
monitoring

• Involvement and extensive meetings with all 
institutional PIs



Hydroxyurea Therapy for Children 
With Sickle Cell Anemia in 

Sub‐Saharan Africa: Rationale and 
Design of the REACH Trial

Adverse events before and 
during Hydroxyurea treatment

Pediatric Blood & Cancer
Volume 63, Issue 1, pages 98-104, 14 AUG 2015 DOI: 10.1002/pbc.25705
http://onlinelibrary.wiley.com/doi/10.1002/pbc.25705/full#pbc25705-fig-0001 Tshilolo L, et al. N Engl J Med 2019;380:121-31.

http://onlinelibrary.wiley.com/doi/10.1002/pbc.v63.1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/pbc.25705/full#pbc25705-fig-0001


We strongly believe that carefully crafted hypothesis-driven 
patient-oriented research in low-resource settings can be 
leveraged to advance the field, to build capacity, and to prevent 
human suffering. 



1. Opportunity: A pharmaceutical company donation of study drug, 
hydroxyurea, did not translate into our academic institution to accept the 
donated product.
Solution: Initially purchased the study drug, hydroxyurea therapy from our 
institutional pharmacy, but ultimately had to find a pharmaceutical company that 
had readily available hydroxyurea in Nigeria. We also had to ensure that the 
Nigeria National Agency for Food and Drug Administration and Control (Nigeria 
equivalent to the United States Federal Drug Administration), approved the 
pharmaceutical company production of hydroxyurea therapy.
2. Opportunity: Donating and shipping large equipment to the study site. In 
this case, the shipping of imaging transcranial Doppler machines that weigh 
more than 400 pounds.
Solution: To the extent possible, limit the dependence of starting the trial on 
the study site receiving large equipment. We elected to use non-imaging 
transcranial Doppler ultrasound technology with machines that can be shipped 
easily via a postal carrier.
3. Opportunity: The dual level of legal oversight (both university counsel and 
outside counsel with expertise in the legal affairs of Nigeria) required initiating a 
trial in Nigeria.
Solution: To the best of our ability, anticipate potential legal and regulatory 
barriers for initiating the trial in Nigeria, such as seeking out approval from the 
Nigeria National Agency for Food and Drug Administration and Control and 
ensuring that we have all research regulatory forms updated and renewed well 
before the designated deadlines.



 
4. Opportunity: Research team members travel from Nigeria 
to the United States, with limitations in obtaining a visa from 
Nigeria to the United States.
Solution: Apply for visas sufficiently in advance, up to 1 year 
before anticipated travel. Also, when hiring Nigeria-based 
research staff, the perceived ability to secure a visa for travel 
to the United States should be included in the screening 
process.
5. Opportunity: Ability to ensure that the hydroxyurea 
capsules that are available in Nigeria are of sufficient quality 
to be used in a clinical trial.
Solution: Identify a United States company that can 
determine the quality of the study drug (hydroxyurea) in an 
ongoing, reliable fashion.



Africa and MENA
Middle East Mediterranean and Africa

Zannad F, Sobhy M, Almahmeed W, et al. Clinical research in Africa And Middle East:
roadmap for reform and harmonisation of the regulatory framework and sustainable
capacity development. Journal of Global Health Reports. 2019;3:e2019082.



Clinical Research in Africa and the Middle 
East (MEMA)

• Region composed of 68 countries 20% of the 
worlds population

• Hosting only 6% of world wide registered clinical 
trials. 

• Despite large pool of patients and a genetically 
diverse population. 

• Hurdles to clinical trials are many.

Zannad F, Sobhy M, Almahmeed W, et al. Clinical research in Africa And Middle East:
roadmap for reform and harmonisation of the regulatory framework and sustainable
capacity development. Journal of Global Health Reports. 2019;3:e2019082.



Annual Distribution of Trial Location

Zannad F, Sobhy M, Almahmeed W, et al. Clinical research in Africa And Middle East:
roadmap for reform and harmonisation of the regulatory framework and sustainable
capacity development. Journal of Global Health Reports. 2019;3:e2019082.



Clinical Research Regulation

• The Cardiovascular Clinical Trialists Middle East Mediterranean 
and Africa (CVCT-MEMA) 2019 White Paper Meeting in Cairo 

• The contribution of the MEMA region to high standard health 
knowledge and actionable data is an important unmet need

• There are various clinical research centers, mostly affilated with 
academia that oversee and implement CT under licensed 
regulation by each country’s ministry of health.

• Trials conducted according to local and international regulations 
and ICH-GCP (internacional council for harmonization of 
technical requirements for pharmaceuticals for human use).

Zannad F, Sobhy M, Almahmeed W, et al. Clinical research in Africa And Middle East:
roadmap for reform and harmonisation of the regulatory framework and sustainable
capacity development. Journal of Global Health Reports. 2019;3:e2019082.



Hurdles to Clinical Trial Conduct

−Lack of national regulatory laws
−Lack of recognition for the need to develop sustained 

research infrastructure or institutional review mechanisms
−Lack of robust international standard regulatory frame 

work
−Uncertain public confidence
−Poor awareness of the importance of clinical research
−Paucity of clinical trials performed in the region with a low 

rate of publication (50%)
−Common non inclusion of local investigators in authorship 

reflecting lack of leadership role
Zannad F, Sobhy M, Almahmeed W, et al. Clinical research in Africa And Middle East:
roadmap for reform and harmonisation of the regulatory framework and sustainable
capacity development. Journal of Global Health Reports. 2019;3:e2019082.



Key Points 
All African countries, except one, have National Medicines 
Regulatory Authorities 

No national medicine regulatory authority in Africa can 
undertake the full range of regulatory functions 

The proposed African Medicines Agency provides an 
opportunity for harmonizing and strengthening NMRAs in 
Africa 

In the proposed agency document only one paragraph 
devoted to clinical research regulation

Pharm Med (2017) 31:383–397
 

Medicines Regulation in Africa: Current State and Opportunities 
Margareth Ndomondo-Sigonda1,2 • Jacqueline Miot1 • Shan Naidoo3   Alexander Dodoo4 • Eliangiringa Kaale5 

Zannad F, Sobhy M, Almahmeed W, et al. Clinical research in Africa And Middle East:
roadmap for reform and harmonisation of the regulatory framework and sustainable
capacity development. Journal of Global Health Reports. 2019;3:e2019082.





Status in different countries
MEA 
Region 
Countries

Regulatio
n in place CT Guide Healthy 

subjects

File 
Submissio
n

Competen
t 
Authoritie
s§

Procedure Site
IP 
Importatio
n

Study 
Report Fees SAE 

Reporting
Document 
archival

Approval 
Timelines

Insurance 
for CT

IP 
temporary 
use

Biological 
samples 
export

Algeria YES* YES YES Paper Local Sequential Public CCA annual NO ICH 
regulation 15 years 90 working 

days YES
Information 
Not 
Available

Information 
Not 
Available

Burkina 
Faso YES† NO YES Paper Central

Information 
Not 
Available

Both
Information 
Not 
Available

annual YES ICH 
regulation

Information 
Not 
Available

90 working 
days YES

Information 
Not 
Available

YES

Cameroun
Information 
Not 
Available

NO
Information 
Not 
Available

Paper
Information 
Not 
Available

Information 
Not 
Available

Public
Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

ICH 
regulation

Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

YES

Ivory 
Coast

Information 
Not 
Available

NO
Information 
Not 
Available

Paper Central Sequential
Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

YES ICH 
regulation

ICH 
regulation

90 working 
days YES YES

Information 
Not 
Available

Egypt YES† YES YES Electronic 
+ Paper Local Sequential Public IL Bi-annual YES ICH 

regulation
ICH 
regulation

90 working 
days YES YES YES

Iran YES* NO YES Electronic 
+ Paper Central Sequential

Information 
Not 
Available

Information 
Not 
Available

Bi-annual NO ICH 
regulation

ICH 
regulation

Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

Jordan YES‡ YES YES Electronic 
+ Paper Local Sequential Both IL annual YES ICH 

regulation
ICH 
regulation

90 working 
days YES

Information 
Not 
Available

YES

Kenya YES* NO YES Electronic 
+ Paper Central Parallel Both CCA annual NO ICH 

regulation
ICH 
regulation

90 working 
days YES

Information 
Not 
Available

Information 
Not 
Available

Lebanon YES* NO YES PS Local Sequential Both IL annual NO ICH 
regulation

ICH 
regulation

90 working 
days YES

Information 
Not 
Available

YES

Morrocco YES* YES YES PS Central Sequential Both IL Bi-annual NO ICH 
regulation 20 years

More than 
90 working 
days

YES
Information 
Not 
Available

YES

Nigeria
Information 
Not 
Available

NO
Information 
Not 
Available

PS Local Parallel Public CCA annual YES ICH 
regulation

ICH 
regulation

90 working 
days YES

Information 
Not 
Available

YES

Pakistan YES‡ NO YES Electronic 
+ Paper Central Sequential Both IL annual NO ICH 

regulation

Information 
Not 
Available

More than 
90 working 
days

YES
Information 
Not 
Available

Information 
Not 
Available

Congo YES* NO YES Paper N/A
Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

ICH 
regulation

Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

Information 
Not 
Available

Saudi 
Arabia YES‡ YES YES Electronic Central Parallel Both ICH annual YES ICH 

regulation
ICH 
regulation

90 working 
days YES NO YES

South 
Africa YES‡ YES YES Electronic 

+ Paper Local Parallel Both CCA annual YES ICH 
regulation 15 years

More than 
90 working 
days

YES
Information 
Not 
Available

YES

Tunisia YES† NO YES Electronic 
+ Paper Central Parallel Both CCA annual NO ICH 

regulation
ICH 
regulation

90 working 
days YES

Information 
Not 
Available

YES



CVCT-MEMA Areas of Unmet needs 

• Reforming the regulatory framework
• Capacity Building

− Objective 5 of WHO global action plan for prevention 
and control on NCD

− Developing a cadre of trained local investigators and 
health care professionals with CT expertise

− Locally operating CROs ideally within the setting, and 
being led by academic professionals

• Moving to digital health
• Funding for clinical trials



1-Deleting the redundancy and overlap in approval procedures of clinical trials in preclinical requirements of the investigational products.

2-Defining in a clear manner the maximum timeline expected to obtain approval from the competent authorities before initiating a trial.

3- Defining a process for streamlining approvals for investigational medical product stock import for the logistical convenience of the trial 
initiation.
4-Enhancing the clarity regarding the procedures of bioequivalence studies.

5-Setting rules for membership, accreditation, training, functioning, capacity of reviewing protocol and monitoring studies of clinical trials 
review boards. (Silverman et al., 2015) Clarifying the objectives and respective duties of national ethics boards, local ethics committees and 
institutional review boards. Defining an authority hierarchy. Ideally avoiding multiplicity/redundancy of such research ethics committees.

6- Defining simplified approval procedures for non-interventional (observational) studies.
7- Issuing a detailed pharmacovigilance guideline, consistent with the current international requirements, including homogenous timeline for 
reporting serious adverse events (SAEs), conditions of waiver of reporting protocol specified or study endpoints SAEs, conditions of 
reporting causality. (Cheaib 2016)
8- Clarifying the need and process, if any, of certification of clinical trial sites.
9- Clarifying procedures governing informed consent, including the need of translation of consent forms, and managing transparent 
information and consent for illiterate (Baiden et al., 2016) and vulnerable participants.
10- Setting a legal framework for biobanking and material transfer agreements, including across national borders.
11- In the context of genomics and biobanking research (Sathar and Dhai 2012), setting guidelines and governance frameworks of sample 
and data sharing, including de-identification processes, securing data protection, appropriateness of using broad consent and sample access 
for secondary use, feedback of individual genetic findings. Clarifying the justification of, and optimally waiving the prohibition of bio-
specimen export, which impedes the principles of openness, storage, sharing and secondary use of biosamples. (de Vries 2017; Heeney and 
Kerr 2017; Barchi and Little 2016; Mahomed et al. 2016)

12-Revising the “criminal penalty” (Kamalo et al. 2016) regulation (“no-fault compensation for research-related injuries”). Assessing the 
occurrence of unexpected serious adverse events only in the light of its relatedness to the investigational product rather than the already 
pre-existing condition, and enacting a regulatory requirement for insurance-based compensation for biomedical research-related injuries.

13- Setting a legal framework and mechanisms for sponsors to provide long-term post-trial access to trials treatments proven beneficial.

14- Update subject privacy and data confidentiality legislation consistently with international standards.

15- Seek harmonization of technical requirements and guidelines for clinical trials across Middle East, Mediterranean and African countries.

16- Initiate the process toward an harmonized, overarching unified regulatory framework across the largest possible number of Middle East, 
Mediterranean and African countries.

 Towards an international standards clinical trial regulatory framework 
Recommendations from the Regulatory Summit at CVCT MEMA 2018.



Summit For Operational Strategies for 
Oncology Clinical Trials in Africa

Operational Strategies for Clinical Trials in Africa
Katy M. Graef, PhD1; Ifeoma Okoye, MBBS2,3; Naomi O. Ohene Oti, MPH, MGCNM(ONC)4; Jennifer Dent, MBA1; and
Folakemi T. Odedina, PhD5,6JCO Global Oncol  2020 6:973-981



Oncology Trials

Operational Strategies for Clinical Trials in Africa
Katy M. Graef, PhD1; Ifeoma Okoye, MBBS2,3; Naomi O. Ohene Oti, MPH, MGCNM(ONC)4; Jennifer Dent, MBA1; and
Folakemi T. Odedina, PhD5,6JCO Global Oncol  2020 6:973-981



Operational Strategies for Clinical Trials in Africa
Katy M. Graef, PhD1; Ifeoma Okoye, MBBS2,3; Naomi O. Ohene Oti, MPH, MGCNM(ONC)4; Jennifer Dent, MBA1; and
Folakemi T. Odedina, PhD5,6JCO Global Oncol  2020 6:973-981



Recommendations

Operational Strategies for Clinical Trials in Africa
Katy M. Graef, PhD1; Ifeoma Okoye, MBBS2,3; Naomi O. Ohene Oti, MPH, MGCNM(ONC)4; Jennifer Dent, MBA1; and
Folakemi T. Odedina, PhD5,6JCO Global Oncol  2020 6:973-981



Regulation of biomedical research in Africa

.• Current guidelines for international research are 
undermined by exceptions that favour some researchers 
and sponsors in the developed world 

• Reliance on international legislation and guidelines does 
not adequately protect research participants in Africa

• Local and regional regulatory frameworks and legislation 
are needed to interpret international guidelines in the light 
of local socio-political realities

• New laws could focus on informed consent procedures, 
local research ethics committees, standards of care, and 
distributive justice (for example, compensation and post-
trial benefits)

Chima SC BMJ 2006 Apr 8; 332(7545): 848–851



How Africa could become a new center for clinical trials 
Sponsored Content by Cerba Research Jul 22, 2021

• The virtual absence of Africa from the clinical trials map presents a significant 
problem. As the continent presents an enormous amount of genetic diversity, if 
it is not well represented in clinical trials, the trial findings cannot be universal 
to large populations.

• Genetic analyses have clearly shown that ethnic groups show variable results 
to different treatments, so it is vital to carry out clinical trials in Africa, as Africa 
endures diseases linked to poverty more than any other continent, and the 
interventions typically used to treat or cure the diseases of which Africans 
suffer are developed elsewhere.

• Cerba Research firmly believes that Africa provides a significant opportunity 
for pharmaceutical and biotech companies, as well as nongovernmental 
organizations seeking out low-cost study sites, low risk of litigation and a 
diverse participant population.

• The latter makes Africa a prime location for research, as the diseases of 
affluence and poverty are widespread. Moreover, most of the potential patients 
for enrollment in clinical trials have not received any previous treatment for 
their diseases – either because they cannot afford it, or it is not available – 
meaning patient recruitment is easier.

https://www.news-medical.net/suppliers/Cerba-Research.aspx


Current situation: industry sponsored trials 

• Many studies being proposed: competition for study 
subjects.1 day delay in bringing drug to market leads 
to a loss of US$ 1,300,000 in unrealized sales

• Study conduct delegated to CRO, often a way to 
circumvent regulation including HIPPA

• Little contact of institutional PI with steering 
committee

• Focus on patient enrollment  and incentives to PIs
• Questions on cost of new therapies after approval

Branes Mark and Wallace Nick Law and Ethics Affecting Clinical trials in Africa Journa of Health Care Law and Policy 2017 19 246



What Laws Apply

• Local regulations when existing may be poorly enforced
• South Africa, has adopted detailed legal requrements 

for protection of human research subjects and data 
privacy.  Other countries having regulation include 
Egypt, Tunisia, Saudi Arabia and Lebanon

• As of 2017 OHRP: only 25 African  Countries with laws 
governing general human subject research, research 
injury, CT registries, genetics, cloning

• Some have suggested that absence of regulation is 
purposeful to attract the benefits of clinical research 

Branes Mark and Wallace Nick Law and Ethics Affecting Clinical trials in Africa Journa of Health Care Law and Policy 2017 19 246



Nabyonga‑Orem et al. Health Res Policy Sys (2021) 19:11



U.S. Laws That Apply Extraterritorially

• Federal Policy for the protection of human 
subjects consits of 4 parts part A known as 
Common Rule applies to NIH and CDC funded 
studies

• FDA regulations apply if trials are designed to 
have data submitted to the FDA for marketing 
approval

• Privacy and confidentiality regulations 
• Foreign corrupt practices act: May cover even 

authorship

Branes Mark and Wallace Nick Law and Ethics Affecting Clinical trials in Africa Journa of Health Care Law and Policy 2017 19 246



International Ethical Guidelines for Health 
Related Research Involving Humans 

• First relased in 1982 updated in 2016 by the Council of 
International Organizations of Medical Sciences

• Designed so that people in low income settings receive 
equitable benefits from their partipation in medical 
research.

• Problem issues remain
− Informed consent: How informed? how easily 

understood?
− Avoiding undue inducements when subjects lack 

medical alternatives 
− Ethical issues identifying subjects: structural coercion 

Branes Mark and Wallace Nick Law and Ethics Affecting Clinical trials in Africa Journa of Health Care Law and Policy 2017 19 246







 Results

• Most participants provided consent to be included 
in the trial for self benefit

• More than half the patients had a poor 
understanding of phase 3 clinical trials and 50% 
thought that trials did not pose any risk to them 

• Therapeutic misconception



Structural coercion in the context of community engagement 
in global health research conducted in a low resource setting 

in Africa

Urban case study
Rural case study Hospital case study

Study design Observational study Cluster Randomised Trial Longitudinal cohort study

Setting Urban setting Rural setting Hospital setting

Target population School communities
School children

Villages
All households in selected 
villages

TB patients

CE activities Meetings with Primary 
Education Advisors
Meetings with Parents and 
Teacher Association committees
Meetings with parents
Meetings with students
Study information sent to 
communities

Community involvement to 
select volunteers and 
committees
Training of community 
volunteers
Village workshops facilitated by 
community volunteers
Community volunteers involved 
in monitoring and evaluation

Consultation FGD
Sensitization of health care 
workers

Aims of CE Raise awareness about the 
study
To get feedback on the research 
and engage in two-way dialogue 
with communities

To educate and empower 
communities to implement 
interventions aimed at 
preventing malaria

To explore patients and 
community members’ 
understanding of study 
information and to seek their 
feedback

Nyirenda et al. BMC Medical Ethics (2020) 21:90



Structural coercion created through the 
interplay of key themes

Nyirenda et al. BMC Medical Ethics (2020) 21:90

While guidelines on community 
engagement promote collaborations 
between researchers and stakeholders 
such as government agencies and non-
governmental actors[6], such 
collaborations may influence research 
participation and undermine ethical 
practice.



Conclusions

• Countries in the MEMA region are underepresented in the 
global clinical trial arena. Efforts at capacity building and 
training of specialists are needed.

• Regional and international collboration could greatly 
enhance national efforts

• Several proposals have been made to improve 
participation and access to clinical trials in cardiovascular 
disease and oncology. What about SCD?

• Significant issues of regulation remain unsolved and a 
clear regulatory framework(s) needs to be developed

• Training is needed to ensure better compliance with 
existing guidelines for informed consent, privacy and 
patient recruitment






