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ABSTRACT

Management of COVID-19 in Africa is challenging due

to limited resources, including the high cost of vaccines,
diagnostics, medical devices and routine pharmaceuticals.
These challenges, in addition to wide acceptability, have
resulted in increased use of herbal medicines based on
African traditional medicines (ATMs) by patients in Africa.
This is in spite of the often-significant gaps in evidence
regarding these traditional medicines as to their efficacy
and safety for COVID-19. African scientists, with some
support from their governments, and guidance from

WHO and other bodies, are addressing this evidence gap,
developing and testing herbal medicines based on ATMs to
manage mild-to-moderate cases of COVID-19. Such efforts
need further support to meet public health needs.

BACKGROUND
Since the emergence of COVID-19 in China
in 2019, the health, social and economic
impacts of the disease have been felt across
the globe. While there has been rapid and
unprecedented progress in development of
vaccines and new therapies, access to these
products in sub-Saharan Africa is constrained.
Global therapeutics and vaccine inequities
and the emergence of new variants have
created challenges in controlling COVID-19
across the African continent.'™

Thus, in considering Africa’s pandemic
preparedness, it is important to understand
and learn from, the current experiences
from COVID-19. At the onset of COVID-19,
there was general concern about how Africa
would manage the pandemic given its limited
resources, and poorly developed and fragile
healthcare systems.” ” The balance between
protecting livelihoods while managing
the pandemic with non-pharmacological
measures such as lockdowns and social

SUMMARY BOX

= African traditional medicines (ATMs) or therapies
are widely used on the continent to meet healthcare
needs because of ease of access, low cost and cultur-
al acceptance. However, there is a paucity of clinical
evidence on their safety, efficacy and quality to sup-
port their use in general. As a result of the COVID-19
pandemic, there was increased use of ATMs as people
tried to protect themselves and their families.

= The WHO issued position statements acknowledging
the importance of traditional medicine, established
a Regional Expert Advisory Committee on Traditional
Medicine for COVID-19 Response, strengthened the
capacity of experts and researchers through a series
of regional consultations on the contribution of tradi-
tional medicine to COVID-19 and is providing techni-
cal support and guidance for clinical testing of ATMs.

= This paper highlights some of the ATM-based interven-
tions that were used and identifies the obstacles to the
integration/mainstreaming of traditional medicines pro-
posed for COVID-19 as the absence or paucity of clinical
data on the safety, efficacy and quality as well as the
lack of resources (human and financial) for robust clin-
ical trials.

= There is a need for resources to be invested in main-
streaming ATMs as part of pandemic preparedness
and response in Africa given the low access to, and
high cost of, vaccines and conventional medicines.
Such resources would include building and strength-
ening the capacity of researchers and clinicians to
conduct research into plant-based remedies, capaci-
tating national regulatory authorities, increased fund-
ing of clinical research to validate medicinal claims.

= There is a need to create collaboration between conven-
tional and traditional healthcare workers so that there is
complementarity to the benefit of African patients.

= This paper aims to draw attention how ATMs can
be mainstreamed by conducting appropriate clinical
testing and providing adequate regulation to ensure
that good quality, safe and efficacious remedies are
promoted. Additionally, this will build and maintain
trust in traditional health workers.

distancing; was also of concern, and debate
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still rages on the effectiveness of the latter and long-term
impact of the former.® COVID-19 disease management
was largely limited to supportive treatment for symptom-
atic cases, with severe cases more likely to have higher
mortality due to the lack of specialised care and access
to basic treatments such as corticosteroids, antibiotics,
oxygen and ventilators.’

With limited access to conventional health products
and amid a deadly global pandemic, some Africans
turned to the use of traditional therapies such as herbal
medicines, one of the few therapies to which they had
easy access. This is not unprecedented, as the use of tradi-
tional medicines in Africa has been reported recently for
patients with AIDS symptoms in Malawi, South Africa,
Uganda and Zimbabwe and as the main source of health-
care for mental illnesses in Uganda.'” Due to the high
proportion of patients using herbal medicines (as high as
70% in Ghana for example), some health facilities have
initiated the use of herbal medicines as a component of
healthcare delivery."” "' More recently, in the context of
infectious diseases with some similarity to COVID-19,
Ebola survivors in West Africa appeared to turn to herbal
medicines not only for treatment but also to fill the gaps
in conventional healthcare services.'”

The practice of traditional medicine has always been
popular in Africa though it remains largely sidelined
from the formal healthcare system for various reasons,
chief among them being the paucity of data on the safety,
efficacy and quality of most medicinal plants; stigmatisa-
tion due to poor perceptions and attitudes; inadequate
efforts to conserve medicinal plants and Indigenous
knowledge; modernisation; exploitation of communities
that own the knowledge; the history of colonialism and
secrecy in traditional medicine practices with few reports
or documentations of adverse reactions.'’ However, the
future of African traditional medicines (ATMs) is bright
if viewed in the context of service provision, an increase
of healthcare coverage, economic potential and poverty
reduction. Formal recognition and integration of tradi-
tional medicine into conventional medicine will ensure
a promising future.

Due to the increased health needs and largely unknown
nature of COVID-19, the WHO and its partners called
on African scientists to urgently accelerate research and
de\/lglﬁpment (R&D) of traditional medicines for COVID-
19.

ATM-BASED THERAPIES IN THE MANAGEMENT OF COVID-19 IN
AFRICA

ATMs can complement healthcare systems if they are
proven to be safe, effective and of high quality through
R&D, a process that has been completed for malaria,
HIV/AIDS, diabetes, hypertension and sickle-cell
disease.” ' Such advancement in R&D has resulted
in more than 40 herbal medicines being included in
national essential medicines lists across the WHO-
AFRO region.'” In the absence of curative conventional

medicines for COVID-19, most African communities in
Eastern,18 Southern and West Africa, reported wide use
and perceived high efficacy of traditional medicines to
prevent and treat suspected symptoms of COVID-19."
These were generally obtained from preparations that
were indicated in traditional African medicine systems
for ‘respiratory diseases’ with antiviral, anti-inflammatory,
antioxidant, antipyretic, immunomodulatory and cyto-
protective properties. Early research appeared to support
the potential of African medicinal plants. For example,
investigators in Nigeria reported at least a hundred
indigenous medicinal plants with potential therapeutic
value in the treatment of COVID-19 based on their anti-
viral, anti-inflammatory, antioxidant, antipyretic, immu-
nomodulatory and cytoprotective properties.”’ *' The
herbal medicines were used alone or combined with
public health recommendations, and were relatively easy
to use. The oral route was the most common means of
administration, with the most commonly used plants
being spices such as cinnamon, clove, garlic, ginger,
lemon and leaves of plants such as eucalyptus, guava,
lemon, lemongrass, local mint plant and neem. The most
commonly reported parts used for herbal medicine were
seeds, followed by leaves.

In addition, inhalation of vapour produced by boiling
a combination of plant parts or spices while covered up
with cloth was also used as a means of administration of
herbal medicines for COVID-19 in several countries such
as Tanzania, Zambia and Uganda.'® **

In some countries, shea butter was applied on the nose
of children to relieve congestion.”* Other herbal medi-
cines used include onion (Ghana), honey mixed with
plants (Algeria) and lemon leaves (Mali).??%

This flexibility, accessibility and relative ease of admin-
istrative options resulted in high utilisation of ATMs. A
study conducted in Ethiopia, for example, indicated that
almost half (46.2%) of the participants used traditional
medicines to prevent and treat COVID-19 cases.** This
finding mirrored results globally—in Hong Kong, for
example, 44% of the surveyed participants were found to
have practised traditional medicines to prevent and treat
COVID-19.%

With fewer resources to contain the spread of COVID-19
in Africa, the potential for new variants and endemicity,
and underlying support for integration, there is a strong
case for enhanced R&D of ATMs-derived herbal medi-
cines for the prophylactic and therapeutic management
of the disease, particularly as a complementary treatment
measure.'” '* The results of early scientific examination
suggest, for example, that traditional medicines from
ATMs and other traditions can be effective as adjuvant
symptomatic treatment for some clinical manifestations
of COVID-19.* Reverse pharmacology approach to
investigate medicinal plants used in ATMs with putative
anti-viral properties could serve to identify new preven-
tive and therapeutic agents for inhibition of SARS-CoV-2
and the treatment of COVID-19. Ethnopharmacolog-
ical evidence highlights the extensive use of specific
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medicinal plants for COVID-19-like symptoms by certain
ethnic groups in Africa, which may assist with identifying
candidate medicinal plants or plant recipes for further
R&D.?” Results may have regional or even global signif-
icance, as there is anecdotal evidence suggesting that
some traditional medicines are effective across various
diseases and sociocultural contexts.”* The shared flora
between Africa and other continents with similar cross-
cultural therapeutic uses may further help refine poten-
tial resources for examination.” For example, Zingiber
officinale (ginger), which is found in Africa is used in the
traditional medicine systems of Bangladesh®™ and Thai-
land®' for the symptomatic treatment of COVID-19.
Several ATMs-based therapies are undergoing eval-
uation for their role in the treatment/management of
COVID-19, including clinical trials by scientists.”® Clinical
trials of herbal medicines as adjuncts in the treatment of
COVID-19 are either completed or ongoing in Burkina
Faso, the Democratic Republic of Congo (DRC), Ghana,
Guinea, Madagascar, Nigeria (which has the only privately
funded study), South Africa, United Republic of Tanzania
and Uganda, while clinical observational studies were
conducted in Benin, Burkina Faso, Congo and DRC.*® In
South Africa and Tanzania, multicentre clinical trials of
herbal medicines are ongoing. In some countries such
as DRC, Guinea, Madagascar and Uganda, some of these
products have received marketing authorisation.

BENEFITS AND CHALLENGES ASSOCIATED WITH THE USE OF
ATMS
The easy access to ATMs by most Africans, regardless
of demographic and socioeconomic status,'’ ** ** is
largely due to its affordability and roots in the culture
of the people. Such attributes make it a potentially valu-
able component of the healthcare system, especially in
responding to health emergencies, as with the COVID-19
pandemic. Studies have also shown that traditional
health practitioners (THPs) are more accessible to the
populace with a significantly higher proportion of THPs
(1:500 persons) than conventional medical practitioners
(1:40000 persons).”” Further, Africa has high biodiver-
sity, which enriches the materia medica of the continent
with over 5000 of the 40 000-45 000 000 known plant
species found on the African continent, believed to have
medicinal properties.”® Studies have indicated that some
of these plant species might have a role in managing
COVID-19 (online supplemental table 1) due to their
antiviral activities and its associated symptoms (online
supplemental table 2). In some African countries, the
use of these herbal medicines is reported to have been
useful in the early management of the pandemic before
the introduction of standard treatment guidelines.
Despite the abundant natural resources and the
anecdotal value of traditional medicine, ATMs remains
underrepresented and underused in conventional
health settings in Africa,”® as demonstrated during the
pandemic. While there are several reasons for this," *’

in the course of the COVID-19 pandemic, the challenges
observed include widely publicised unsubstantiated
claims of therapeutic activity, insufficient preclinical data,
lack of clinical data to validate ethnobotanical claims and
insufficient regulatory oversight.”® Therefore, research
needs to be directed at addressing these issues, especially
the generation of clinical data to validate the use, while
regulatory capacity should be strengthened. In addition,
ethical and regulatory requirements for approval of
national clinical trial protocols across Africa should be
harmonised by the WHO.

The absence of a two-way referral system and linkage
between ATMs and conventional health systems in most
African nations creates mistrust between the two systems
to the detriment of patients. As a result, most patients
may not disclose ATMs use, thus increasing the poten-
tial for adverse reactions and the possibility of delayed
diagnosis, among other risks.* *’ The unregulated status
of many THPs and their medicines also creates account-
ability gaps increasing the potential for sub-standard
and counterfeit products, professional malpractice and
unethical conduct.

While there are ongoing efforts at undertaking the
necessary research to validate the claims of efficacy of
ATMs derived herbal medicines for COVID-19, they are
hampered by the fact that many of the governments in
these countries cannot afford to invest adequate finan-
cial resources to conduct phase III clinical trials. Second,
the substantial reduction in the number of COVID-19
patients has made it difficult to obtain the sample size
adequate to obtain robust data on the safety and efficacy
of required to validate therapeutic claims according to
universally accepted standards. Multicentre and multi-
country clinical trials can be a way of addressing this
challenge. The WHO, Africa CDC, the African Union
Commission and the international community should
jointly support countries fast track R&D and mobilise
financial resources so that the products confirmed to be
safe, efficacious and quality-assured (category 3 herbal
medicines) can be locally manufactured and commer-
cialised regionally and internationally.

Lessons learnt from the pandemic

The recourse to the use of ATMs in the early days of the
pandemic in Africa demonstrated its continued accept-
ance by the general public. The poor documentation
and validation of the claimed therapeutic value of the
ATMs-derived herbal medicines limited their value in the
fight against the pandemic. There is an urgent need to
encourage and provide the resources needed for contin-
uous research into ATMs-based herbal medicines with a
view to provide necessary safety and efficacy data. This
is particularly important for infectious disease outbreaks,
where traditional medicines are often embraced enthu-
siastically by the public, and research demonstrates a
potential role only after the acute phase.*' Strategies
should therefore be implemented to maintain the enthu-
siasm that resulted in the provision of resources by most
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African governments for the study of herbal medicines
for COVID-19 during the pandemic.

The pace of R&D of herbal medicines will be enhanced
by the establishment of consortia of researchers, the
private sector and state institutions. In addition, regional
collaborations will provide better access to resources and
clinical trial participants to achieve the needed statistical
power for studies.

There is a need to urgently strengthen the capacity of
the National Regulatory Authorities and Ethics review
committees to effectively and efficiently regulate the
development and use of herbal medicines.

CONTRIBUTION OF WHO TO THE DEVELOPMENT OF ATMS FOR
CoviD-19

The WHO, in acknowledgement of the potential value
of ATMs, is collaborating with partners to encourage and
guide the development of ATMs for COVID-19 while
alerting of the dangers of using non-approved herbal
remedies without clinical evidence of their safety, efficacy
and quality.*

In collaboration with Africa Centers for Disease Control
and Prevention (Africa CDC) and the African Union
Commission (AUC) for Social Affairs, WHO set up a
Regional Expert Advisory Committee on traditional medi-
cine for COVID-19 Response (REACT) as a coordinating
mechanism to elevate the standards of R&D through
the pooling of expertise across the African continent
for multicentre studies. Membership of the Committee
which comprises country experts in various disciplines
related to clinical trials on traditional medicines-based
therapies includes the Africa Academy of Sciences and
African scientists within the EDCTP (European & Devel-
oping Countries Clinical Trials Partnership).

As a demonstration of its support for the use of scien-
tifically proven ATMs in the management of COVID-19,
WHO, in collaboration with Africa CDC and the Euro-
pean and Developing Countries Clinical Trial Partner-
ship (EDCTP), developed the standard protocols for the
randomised, double-blind placebo-controlled phase III
multicentre clinical trials to evaluate the safety and effi-
cacy of herbal medicine compared with the standard of
care for the treatment of hospitalised patients with mild-
to-moderate cases of COVID-19; as well as a protocol for
Clinical Observational Studies for preliminary assessment
of the safety and efficacy of herbal medicines for the
treatment of mild to moderate cases of COVID-19. The
committee endorsed the protocols and charter for estab-
lishing the data and safety monitoring board, which the
WHO Ethics Review Committee and the other relevant
Ethics Committees and National Regulatory Authorities
subsequently approved at regional and national levels.

A series of regional consultations organised by the
WHO during 2020-2022 have encouraged experience
sharing by countries in areas such as: Preclinical safety
and efficacy studies of ATMs; Ethical and regulatory
requirements for approvals and conditional registration

of herbal medicines for clinical trials of COVID-19; Clin-
ical trials of ATMs for COVID-19; and Requirements of
local manufacturing and good manufacturing practices.

WHO, Africa CDC and African Union continued to
work together to harmonise the process for joint support
to countries for conducting the clinical trials. Joint field
missions composed of WHO, REACT, Africa CDC/
AUC and EDCTP to monitor clinical trials of ATMs for
COVID-19 were conducted.

Several informal and formal meetings of REACT held
between 2020 and 2022, which culminated in the meeting
on fast-tracking R&D of ATMs for COVID-19 and local
manufacturing of herbal medicines convened by WHO
in July 2022, resulted in the development of the criteria
for selecting proposed COVID-19 traditional medicines
that could be fast-tracked for R&D and local manufac-
turing. The REACT developed terms of reference for the
selection of centres of excellence and hubs for the R&D
and local manufacturing of herbal medicines in Africa as
well as strategies to mobilise resources for fast-tracking
R&D and local manufacturing of herbal medicines.

CONCLUSION

The devastating nature of COVID-19 forced countries
to reconsider the resilience, capacity and available
infrastructure of their health systems. Some countries
employed innovative and unconventional interventions
agents. In Africa and some parts of Asia, this has led
to a repurposing of herbal medicines since traditional
medical practice is already widely accepted and trusted in
those regions. For instance, in Bangladesh and Thailand
similar medicinal plants have been repurposed to combat
COVID-19. An example is Andrographis paniulata, known
locally in Thailand as ‘Fah Talai Jone’ has been used to
treat COVID-19 in both Thailand and Indian traditional
medicine systems.* Also, Z. officinaleis used in folk medi-
cine of Bangladesh and Thailand for symptomatic treat-
ment of COVID-19."*' These examples strongly suggest
traditional systems of medicine of other regions need to
be considered and harnessed to facilitate drug discovery
and development to tread COVID-19.

There was also widespread political support for such
practices by African governments in the face of their popu-
lations’ low access to vaccines and conventional pharmaceu-
ticals. However, few governments could mobilise resources
for the relevant laboratory infrastructure to enable testing of
the remedies people were using. Thus, while the potential
contribution of ATMs to the COVID-19 response cannot be
ignored, its credibility hinges on research to validate its use
and establish the efficacy and safety of the products which
are touted as being useful. To do this requires a strategy that
provides resources to researchers, creates mutually benefi-
cial collaborations between THPs and researchers and the
active involvement of regulators in directing what needs to
be done.

It is evident that African scientists collaborating with
WHO and other bodies are addressing this evidence gap,
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developing and testing herbal medicines to manage mild
to moderate cases of COVID-19, though such efforts need
further support to meet public health needs. Some early
reports from preclinical safety and efficacy studies on
ATMs have been encouraging. However, more funding
for larger clinical trials is required to complete the eval-
uation that would provide evidence to inform clinical
use. Collaborations between biomedical scientists, THPs
and the private sector are critical to achieving this goal.
Several research challenges in this field have been identi-
fied by African researchers, including limited funding for
phase III clinical research, lack of involvement of knowl-
edge holders (healers) and lack of implementation of
enabling policies around mainstreaming ATMs and intel-
lectual property and Indigenous knowledge protection
and governance. Other challenges unrelated to resources
include laborious administrative processes required
by national ethics committees and national regulatory
authorities to process clinical trial research protocols for
ATMs can delay the research results of ATMs.

Mistrust between THPs, conventional medical practi-
tioners and scientists remains a barrier to mainstreaming,
product development and testing ATMs. Furthermore,
the lack of specific training in ATMs in many academic
and health institutions may reduce the potential for the
inclusion of ATMs in scientific and research agendas.

To fully develop and exploit the potential of ATMs in the
fight against COVID-19 and other priority diseases, African
governments must take ownership of the development
process and facilitate the building of a robust industry and
attract private investment. This can be achieved by prior-
itising strengthening of research capacity in the national
budgets of African countries. ATMs should also be explic-
itly included in national research strategies with aggressive
fund mobilisation. It is only when ATMs products can be
commercialised regionally, and internationally that they
can gain global acceptance.

The COVID-19 pandemic has resulted in increased
appreciation and use of ATMs and demonstrates the
wide acceptability and confidence in its usefulness. In
preparing for the next pandemic, given its wide accep-
tance and popularity, it is important to position ATMs to
better serve as part of the response mechanism.

Itis obvious that the infrastructure and attention set up
in response to the challenges brought by the COVID-19
pandemic, would be equally suitable to other African
health priority areas, where lack of adequate research
capacity into ATMs derived herbal medicines has
hampered development.

We conclude that traditional medicines can comple-
ment conventional pharmaceuticals in a time of crisis if
they are proven to be proven to be safe and efficacious.
The integration of such therapies is explicitly promoted
in the Alma Ata declaration in 1978 and reaffirmed—
and further expanded on—by the Astana Declaration
of Primary Health Care in 2018. This will, however,
require the generation of robust scientific data from well-
designed studies. There is a need for the development

of new protocols, modification of existing ones, or the
endorsement of appropriate existing protocols to ensure
integration is done in a way that maximises the potential
benefits of ATMs while minimising the risks of inappro-
priate promotion and misuse. The protocols developed
by the WHO Regional Office for Africa specifically for
testing ATMSs for clinical efficacy in COVID-19 are a
useful tool in this regard.

Author affiliations

"Faculty of Health, National Centre for Naturopathic Medicine, Southern Cross
University, Lismore, New South Wales, Australia

2Universal Health Coverage Life Course Cluster, World Health Organization Regional
Office for Africa, Brazzaville, Congo

®Pharmaceutical Technology and Raw Materials Development, National Institute for
Pharmaceutical Research and Development, Abuja, Federal Capital Territory, Nigeria
“Pharmaceutical Science, Tshwane University of Technology, Pretoria, South Africa
SPharmacology & Therapeutics, School of Biomedical Sciences, International
Biomedical Research Institute (IBRI), Abuja, Nigeria

®Pharmacology, University of the Free State, Bloemfontein, Free State, South Africa
"Biotechnology & Genetic Engineering, University of Development Alternative,
Dhaka, Bangladesh

8Medicines Supply, Health Infrastructure and Equipment Maintenance (MIM) Unit,
Universal Health Coverage/Life Course Cluster, World Health Organization Regional
Office for Africa, Brazzaville, Congo

®Medicines Supply, Health Infrastructure and Equipment Maintenance (MIM) Unit,
World Health Organization Regional Office for Africa, Brazzaville, Congo

"9EMSKE Phytochem, Nairobi, Kenya

"Médecine Traditionnelle, Institut National de Recherche en Sante Publique,
Bamako, Mali

"2School of Allied Health Sciences and World Union for Herbal Drug Discovery
(WUHeDD), Walailak University, Thai Buri, Thailand

SIntensive Care Unit, University College London Hospitals NHS Foundation Trust,
London, UK

14School of Pharmaceutical Sciences, Delhi Pharmaceutical Sciences and Research
University, Delhi, India

Twitter David Katerere @hwesa001

Acknowledgements Special thanks to Maria de Lourdes PEREIRA from

the CICECO-Aveiro Institute of Materials & Department of Medical Sciences,
University of Aveiro, Aveiro, Portugal; Arletha W. LIVINGSTON from the Innovation
Learning Laboratory for Population Health, Morehouse School of Medicine;
Rianasoambolanoro RAKOTOSAONA from the Ecole Supérieure Polytechnique
d'Antananarivo and Centre National d'Application de Recherches Pharmaceutiques
CNARP, Antananarivo, Madagascar; and Polrat WILAIRATANA from the Department
of Clinical Tropical Medicine, Faculty of Tropical Medicine, Mahidol University,
Bangkok, Thailand)

Contributors All coauthors made substantial contribution to the conceptualisation,
literature search, writing—original draft, editing and review.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement No data are available.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely
those of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability
and responsibility arising from any reliance placed on the content. Where the
content includes any translated material, BMJ does not warrant the accuracy and
reliability of the translations (including but not limited to local regulations, clinical
guidelines, terminology, drug names and drug dosages), and is not responsible
for any error and/or omissions arising from translation and adaptation or
otherwise.

Mutombo PN, et al. BMJ Glob Health 2023;8:¢010813. doi:10.1136/bmjgh-2022-010813

y61Adod Aq pajosioid 1senb Ag 20z ‘8z Iudy uo /wod fwq yhy/:dny woly pspeojumod ‘€20z ISnBny 6 Uo £T80T0-2202-Ublwa/oeTT 0T Se paysiignd 1s1y :yireaH qo|o NG


https://twitter.com/hwesa001
http://gh.bmj.com/

BMJ Global Health 8

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Polydor Ngoy Mutombo http://orcid.org/0000-0003-0208-3770
0ssy Muganga Julius Kasilo http://orcid.org/0000-0003-1538-9293

RE
1

2

FERENCES

Moore JP, Offit PA. SARS-Cov-2 vaccines and the growing threat of
viral variants. JAMA 2021;325:821-2.

Moore JP. Approaches for optimal use of different COVID-19
vaccines: issues of viral variants and vaccine efficacy. JAMA
2021;325:1251-2.

Abdool Karim SS, de Oliveira T. New SARS-Cov-2 variants -
clinical, public health, and vaccine implications. N Engl J Med
2021;384:1866-8.

Orsi A, Domnich A, Pace VD, et al. Outbreak of SARS-Cov-2
lineage 201/501Y.V1 in a nursing home underlines the crucial role of
vaccination in both residents and staff. Vaccines 2021;9:591.
Garcia-Beltran WF, Lam EC, St Denis K, et al. Multiple SARS-
Cov-2 variants escape neutralization by vaccine-induced humoral
immunity. MedRxiv 2021:2021.02.14.21251704.

Yang W, Shaman JL. COVID-19 pandemic Dynamics in South Africa

22

23

24

25

26

27

28

29

30

Peer A. Natural cold and flu remedies from around the world. 2020.
Available: https://www.worldvision.org/health-news-stories/natural-
cold-flu-remedies-world [Accessed 20 Feb 2023].

Belhouala K, Benarba B. Medicinal plants used by traditional Healers
in Algeria: A Multiregional Ethnobotanical study. Front Pharmacol
2021;12:760492.

Umeta Chali B, Melaku T, Berhanu N, et al. Traditional medicine
practice in the context of COVID-19 pandemic: community

claim in Jimma zone, Oromia, Ethiopia. Infect Drug Resist
2021;14:3773-83.

Lam CS, Koon HK, Chung VC-H, et al. A public survey of traditional,
complementary and integrative medicine use during the COVID-19
outbreak in Hong Kong. PLoS One 2021;16:0253890.

Wang J-B, Andrade-Cetto A, Echeverria J, et al. Editorial:
Ethnopharmacological responses to the Coronavirus disease 2019
pandemic. Front Pharmacol 2021;12:798674.

Attah AF, Fagbemi AA, Olubiyi O, et al. Corrigendum: therapeutic
potentials of antiviral plants used in traditional African medicine
with COVID-19 in focus: A Nigerian perspective. Front Pharmacol
2021;12:721060.

Orisakwe OE, Orish CN, Nwanaforo EO. Coronavirus disease
(COVID-19) and Africa: acclaimed home remedies. Sci Afr
2020;10:e00620.

Boozari M, Hosseinzadeh H. Natural products for COVID-19
prevention and treatment regarding to previous Coronavirus
infections and novel studies. Phytother Res 2021;35:864-76.
Jahan R, Paul AK, Bondhon TA, et al. Zingiber Officinale: Ayurvedic
uses of the plant and in Silico binding studies of selected
Phytochemicals with MPRO of SARS-Cov-2. Natural Product
Communications 2021;16:1934578X211031766.

and Epidemiological characteristics of three variants of concern 31 Chaiyasit K, Torkaew W, Boonsiri K. Medicinal plants and the
(beta, Delta, and Omicron). Elife 2022;11:678933. communication on precautionary use of herbs during COVID-19

7 Kupferschmidt K, Wadman M. Delta variant triggers new phase in outbreak in Thailand. Bioactive Compounds in Health and Disease
the pandemic. Science 2021;372:1375-6. 2021;4:180. _ o .

8 Sardar S, Abdul-Khaliq |, Ingar A, et al. Covidd-19 Lockdown: 32 Yimer G, Ekuadzi E, Fasmu P, et.a'l. Traditional medl'cmeS for '
A protective measure or Exacerbator of health inequalities? A COVID-19: perspectives from clinical Pharmacologists. Br J Clin
comparison between the United Kingdom and India.' a commentary Pharmacol 2021;87:3455-8. o
on "the socio-economic implications of the Coronavirus and 33 WHO. Report of the fourth meeting of the world health organization
COVID-19 pandemic: A review" Int J Surg 2020;83:189-91. regional expert advisory committee on traditional medicine for

9 WHO. Clinical management of COVID-19. living guidelines. 2022. COVID-19 response on fast-tracking research and development
Available: https://www.who.int/publications/i/item/WHO-2019-nCoV- and local manufacturing of Herbal medicines for COVID-19, held
clinical-2022-1 [Accessed 6 Sep 2022]. at Klntele. Braz;av!lle, Republic of Congo WHO Regional Office for

10 Kasilo OMJ, Wambebe C, Nikiema J-B, et al. Towards universal Africa (publication in process; 2022Jul4. _
health coverage: advancing the development and use of traditional 34 Zhandire T, Ggaleni N, Ngcobo M, et al. Attitudes and perceptions
medicines in Africa. BMJ Glob Health 2019;4(Suppl 9):e001517. of traditional health practitioners towards documentation of patient

11 James PB, Wardle J, Steel A, et al. Traditional, complementary and health information in their practice in eThekwini municipality,
alternative medicine use in sub-Saharan Africa: a systematic review. Kwazulu-natal, natal province, South Africa. Health Inf Manag
BMJ Glob Health 2018;3:e000895. 2023;52:41-9.

12 James PB, Wardle J, Steel A, et al. Utilisation of and attitude 35 Mushebenge AG-A, Kadima MG, Mashamba-Thompson T,
towards traditional and complementary medicine among Ebola et al. Evidence on collaboration of traditional and BIOMEDICAL
survivors in Sierra Leone. PLoS One 2019;14:e0223068. practitioners in the management of antimicrobial resistance in sub-

13 WHO. Expert panel endorses protocol for COVID-19 Herbal Saharan Africa over 15 years: a systematic review protocol. Syst Rev
medicine clinical trials. 2020. Available: https://www.afro.who.int/ 2021;10:158.
news/expert-panel-endorses-protocol-covid-19-herbal-medicine- 36 UNEP. State of Biodiversity in Africa. 2010. Available: https://www.
clinical-trials [Accessed 20 Aug 2022]. cbd.int/iyb/doc/celebrations/iyb-egypt-state-of-biodiversity-in-

14 WHO. WHO affirms support for COVID-19 traditional medicine africa.pdf [Accessed 11 Sep 2022].
research. 2021. Available: https://www.afro.who.int/news/who- 37 Abdullahi AA. Trends and challenges of traditional medicine in Africa.
affirms-support-covid-19-traditional-medicine-research Afr J Tradit Complement Altern Med 2011;8(5 Suppl):115-23.

15 WHO. General guidelines for Methodologies on research and 38 Kapepula PM, Kabengele JK, Kingombe M, et al. Artemisia Spp.
evaluation of traditional medicine. World Health Organization: derivatives for COVID-19 treatment: anecdotal use, political Hype,
Geneva, 2000. treatment potential, challenges, and road map to randomized clinical

16 WHO. Clinical study of traditional medicines in the African region. trials. Am J Trop Med Hyg 2020;103:960-4.

World Health Organization AFRO: Brazzaville, Republic of Congo, 39 Chung VCH, Ho LTF, Leung TH, et al. Designing delivery models
2004. of traditional and complementary medicine services: a review of

17 WHO. Regional Committee for Africa. progress report on the international experiences. Br Med Bull 2021;137:70-81.
implementation of the regional strategy on enhancing the role of 40 Belayneh YM, Yoseph T, Ahmed S. A cross-sectional study of Herbal
traditional medicine in health systems 2013-2023: information medicine use and contributing factors among pregnant women
document. World Health Organization AFRO: Brazaville, Republic of on Antenatal care follow-up at Dessie referral hospital, northeast
Congo, 2020. Ethiopia. BMC Complement Med Ther 2022;22:146.

18 Mshana G, Mchome Z, Aloyce D, et al. Contested or complementary 41 James PBet al. The need for research on the use of traditional,
healing paradigms? women'’s narratives of COVID-19 remedies in complementary and integrative medicine in emerging and re-
Mwanza, Tanzania. J Ethnobiol Ethnomed 2021;17:30. emerging infectious disease outbreaks: Ebola as a case study.

19 Mchome Z, Mshana G, Peter E, et al. Women's narratives about In: Public Health and Health Services Research in Traditional,
COVID-19, preventive practices and sources of information Complementary and Integrative Health Care. p. n.d.: 239-54.
in northwestern Tanzania. Int J Environ Res Public Health 42 WHO. WHO supports scientifically-proven traditional medicine.
2021;18:5261. 2020. Available: https://www.afro.who.int/news/who-supports-

20 Oladele JO, Ajayi El, Oyeleke OM, et al. A systematic review on scientifically-proven-traditional-medicine [Accessed 22 Feb 2023].
COVID-19 pandemic with special emphasis on curative potentials of 43 Intharuksa A, Arunotayanun W, Yooin W, et al. A comprehensive
Nigeria based medicinal plants. Heliyon 2020;6:e04897. review of Andrographis Paniculata (BURM. F.) Nees and its

21 lkpa Cet al. Potential plants for treatment and management of constituents as potential lead compounds for COVID-19 drug
COVID-19 in Nigeria. J Chem 2020. discovery. Molecules 2022;27:4479.

6 Mutombo PN, et al. BMJ Glob Health 2023;8:¢010813. doi:10.1136/bmjgh-2022-010813

y61Adod Aq pajosioid 1senb Ag 20z ‘8z Iudy uo /wod fwq yhy/:dny woly pspeojumod ‘€20z ISnBny 6 Uo £T80T0-2202-Ublwa/oeTT 0T Se paysiignd 1s1y :yireaH qo|o NG


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-0208-3770
http://orcid.org/0000-0003-1538-9293
http://dx.doi.org/10.1001/jama.2021.1114
http://dx.doi.org/10.1001/jama.2021.3465
http://dx.doi.org/10.1056/NEJMc2100362
http://dx.doi.org/10.3390/vaccines9060591
http://dx.doi.org/10.1101/2021.02.14.21251704
http://dx.doi.org/10.7554/eLife.78933
http://dx.doi.org/10.1126/science.372.6549.1375
http://dx.doi.org/10.1016/j.ijsu.2020.09.044
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2022-1
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2022-1
http://dx.doi.org/10.1136/bmjgh-2019-001517
http://dx.doi.org/10.1136/bmjgh-2018-000895
http://dx.doi.org/10.1371/journal.pone.0223068
https://www.afro.who.int/news/expert-panel-endorses-protocol-covid-19-herbal-medicine-clinical-trials
https://www.afro.who.int/news/expert-panel-endorses-protocol-covid-19-herbal-medicine-clinical-trials
https://www.afro.who.int/news/expert-panel-endorses-protocol-covid-19-herbal-medicine-clinical-trials
https://www.afro.who.int/news/who-affirms-support-covid-19-traditional-medicine-research
https://www.afro.who.int/news/who-affirms-support-covid-19-traditional-medicine-research
http://dx.doi.org/10.1186/s13002-021-00457-w
http://dx.doi.org/10.3390/ijerph18105261
http://dx.doi.org/10.1016/j.heliyon.2020.e04897
https://www.worldvision.org/health-news-stories/natural-cold-flu-remedies-world
https://www.worldvision.org/health-news-stories/natural-cold-flu-remedies-world
http://dx.doi.org/10.3389/fphar.2021.760492
http://dx.doi.org/10.2147/IDR.S331434
http://dx.doi.org/10.1371/journal.pone.0253890
http://dx.doi.org/10.3389/fphar.2021.798674
http://dx.doi.org/10.3389/fphar.2021.721060
http://dx.doi.org/10.1016/j.sciaf.2020.e00620
http://dx.doi.org/10.1002/ptr.6873
http://dx.doi.org/10.1177/1934578X211031766
http://dx.doi.org/10.1177/1934578X211031766
http://dx.doi.org/10.31989/bchd.v4i8.825
http://dx.doi.org/10.1111/bcp.14981
http://dx.doi.org/10.1111/bcp.14981
http://dx.doi.org/10.1177/1833358320984004
http://dx.doi.org/10.1186/s13643-021-01710-9
https://www.cbd.int/iyb/doc/celebrations/iyb-egypt-state-of-biodiversity-in-africa.pdf
https://www.cbd.int/iyb/doc/celebrations/iyb-egypt-state-of-biodiversity-in-africa.pdf
https://www.cbd.int/iyb/doc/celebrations/iyb-egypt-state-of-biodiversity-in-africa.pdf
http://dx.doi.org/10.4314/ajtcam.v8i5S.5
http://dx.doi.org/10.4269/ajtmh.20-0820
http://dx.doi.org/10.1093/bmb/ldaa046
http://dx.doi.org/10.1186/s12906-022-03628-8
http://dx.doi.org/10.1142/q0202
http://dx.doi.org/10.1142/q0202
https://www.afro.who.int/news/who-supports-scientifically-proven-traditional-medicine
https://www.afro.who.int/news/who-supports-scientifically-proven-traditional-medicine
http://dx.doi.org/10.3390/molecules27144479
http://gh.bmj.com/

	Experiences and challenges of African traditional medicine: lessons from COVID-­19 pandemic
	Abstract
	Background﻿﻿
	ATM-based therapies in the management of COVID-19 in Africa
	Benefits and challenges associated with the use of ATMs
	Lessons learnt from the pandemic

	Contribution of WHO to the development of ATMs for COVID-19
	Conclusion
	References


