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Abstract

Background: Herbal remedies are vital worldwide and 80% of Africans rely on them. However, the limited
number of well-designed clinical trials in Tanzania emphasizes the necessity for specific ethical and regulatory
guidance. This research article examines the M. senegalensis clinical trial as case study to highlight ethical and
regulatory review process in Tanzania.

Methods: A single intrinsic case study design was employed to gain insight into the ethical and regulatory review
process of the M. senegalensis trial in Tanzania. A qualitative desk review was utilized, and searches were
conducted using PubMed, ScienceDirect, Google Scholar databases, and gray literature. Thematic analysis was
used for the data analysis.

Results: The document screening identified valuable sources, including three regulatory authority guidelines, five
peer-reviewed journal articles, one organizational report and guideline, and five submission packages for the M.
senegalensis trial protocol. It also included responses from ethics committees and regulatory authorities. The study
found that the essential information for the ethical and regulatory review of herbal remedy trials in Tanzania
encompasses nonclinical and clinical studies, anecdotal and ethnomedical evidence, study design, population,
endpoints, scientific name, plant extraction details, product type (e.g., raw (fresh or dry), extract), extraction
solvent, moisture content, identification of raw material, chemical profile, dose determination, and adverse event
monitoring.

Conclusions: The majority of essential information identified focuses on the standardization and quality
assurance of the tested herbal product to ensure its verifiability and reproducibility. The findings can guide the
review process and create specific herbal trial guidelines in Tanzania and beyond.
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Introduction As the use of herbal remedies increases, safety
Herbal remedies, widely used worldwide to treat concerns are also growing. Serious adverse
diseases and symptoms, have long been used by both reactions, including hypersensitivity and organ
rural and urban communities in Africa before the toxicity, as well as interactions with conventional
advent of modern medicine (1;2). Recent estimates drugs, have been associated with the use of herbal
indicate that about 80% of the African population remedies. Furthermore, there is a limited number of
uses herbal remedies. The global COVID-19 rigorous trials of these remedies (5-7). In 2005, the
pandemic has significantly increased the interest of World Health Organization (WHQO) issued
certain African governments, including the guidelines of regulatory requirements for clinical
Tanzanian government, in herbal remedies (3;4). trials of herbal products (8). According to this
Herbs are plants or parts of plants that are used for guideline, a clinical trial can only be initiated if the
their taste, fragrance, or medicinal purposes and can regulatory authorities of the relevant country are

be obtained in different forms, such as fresh or dried
plants, tablets, capsules, powders, teas, and extracts

).
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satisfied with the quality of the submitted data on
herbal medicine safety and efficacy, the detailed
clinical trial protocol, and the capacity of both the
investigator and the sponsor.

In Tanzania, the regulatory landscape involves the
Tanzania Medicines and Medical Devices Authority
(TMDA), which oversees the conduct of phase I-1V
clinical trials. Regulatory approval is contingent
upon approval by the National Health Research
Ethics Committee (NatHREC) (9). The NatHREC
reviews research proposals to ensure participant
protection and provides national-level ethical
approval for health research in Tanzania. NatHREC
also supports institutional ethics committees (10). If
the research involves a foreign researcher, an
additional approval is required from the Tanzanian
Commission for Science and Technology
(COSTECH) (11). Despite the existence of ethical
and regulatory framework, Tanzania lacks specific
guidance for the review of herbal clinical trials.

The Tanzanian government enacted the Traditional
Medicine Act in 2002, and in response to this Act,
the Ministry of Health established the Traditional
Medicine Unit. The objective of this unit within the
ministry is to promote the integration of traditional
and complementary medicine into the healthcare
system (12). Furthermore, a recent study in Tanzania
revealed the willingness of study participants to
participate in herbal medicine trials (13). However,
there is still a limited number of well-designed trials
to evaluate the safety and efficacy of herbal
remedies in Tanzania. This limitation may be due to
the lack of specific ethical and regulatory review
guidelines for clinical trials of herbal remedies,
which hinders the design and review process
(14;15). Herbal remedies pose unigue challenges
due to their complex composition, potential
interactions, and lack of standardized formulations.
The safety and effectiveness of herbal products can
be influenced by variations caused by seasonal
changes, harvesting methods, and environmental
conditions  (16;18). Ensuring batch-to-batch
uniformity of the tested herbal and its constituent
compounds is essential to demonstrate the safety and
efficacy of herbal medicine in clinical trials. These
challenges raise ethical and regulatory concerns that
require the presence of specific guidelines to ensure
consistent quality of herbal remedy, participant
safety, and informed consent in herbal remedy
clinical trials.

The absence of specific guidelines for the ethical
and regulatory review of herbal clinical trials in
Tanzania can lead to approval delays or rejections.
Consequently, the generation of evidence for the
safety and efficacy of potentially beneficial herbal
remedies is delayed and burdens researchers (19).
This research article examines the M. senegalensis

clinical trial as a case study to highlight the ethical
and regulatory review process of herbal clinical
trials in Tanzania. The information shared in this
research article can improve the quality of herbal
clinical trials, expedite the ethical regulatory
approval process, and increase the availability of
evidence for herbal remedies in Tanzania.

Methods

Study Design

A single intrinsic case study design was utilized to
gather information on the ethical and regulatory
review process of the M. senegalensis trial
conducted in Tanzania. An intrinsic case study
focuses on understanding the unique characteristics
of the case itself, which requires a detailed
description (20). The objective of this specific case
study was to thoroughly investigate and understand
the ethical and regulatory review process of herbal
remedy trials in Tanzania, using the M. senegalensis
trial as a lens.

Description of the M. senegalensis clinical trial
The trial aimed to assess the safety and efficacy of
M. senegalensis, a herbal remedy used for the
treatment of uncomplicated malaria, comparing it
with Artemether-lumefantrine in Tanzanian adults
aged 18 to 45 years old. The trial consisted of two
stages: stage one involved a dose-escalation study
that evaluated safety and tolerability in healthy
individuals, followed by stage two, which employed
a phase lla randomized controlled study design to
examine safety, tolerability, and efficacy in
individuals with uncomplicated malaria. The trial
was carried out at the Bagamoyo Clinical Trial
Facility, located 74 km north of Dar es Salaam, in
the Coast region of Tanzania. The trial was
registered with clinicaltrials.gov (NCT04944966).
Data collection method.

The study utilized a desk review methodology to
collect information on the ethical and regulatory
review process of herbal remedy trials globally, with
a specific focus on Tanzania. A qualitative desk
review involves the researcher analyzing relevant
materials to provide context and perspective on the
investigated topic (21;22). Any text-based material
can serve as a source of information for qualitative
research (23). Reputable databases such as PubMed,
Science Direct, and Google Scholar, as well as gray
literature sources, were used to search for relevant
information. The scope of the review included
various guidelines and documents on the conduct of
clinical trials in the context of herbal medicine,
herbal products, or herbal remedies. The inclusion
criteria included documents related to the M.
senegalensis clinical trial, published guidelines,
peer-reviewed journal articles, and gray literature.
The search terms used covered a wide range of
combinations, specifically targeting the ethical and
regulatory aspects of clinical trials involving herbal
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medicine. The search terms used were "ethics
review" or "regulatory review" in combination with
"herbal remedy clinical trials", or "herbal product
clinical trials", or "herbal medicine clinical trials",
or "herbal medicine ", or "herbal product " or "herbal
Remedy".  Furthermore, the search terms
"guidelines™ and "conduct clinical trials" were used
alone or in combination with "herbal medicine", or
"herbal medicine", or "herbal product”, or “herbal
remedy". Furthermore, the searches were limited to
documents published or created between January 1,
2002, and January 1, 2022. Incomplete documents
were also excluded as reliable sources of
information.

Data Analysis

The data analysis process involved extracting
pertinent information from each identified document
and documenting it in a structured extraction form.
The data extraction form categorized information by
source type, authorship, title, publication date, and
relevant details extracted for research purposes. The
extraction of information from the documents was
carried out by two researchers independently. In
addition, a harmonized summary was produced
through consensus between these two researchers,
and the third researcher was consulted if there was
still a disagreement. Thematic analysis was chosen
as the approach for data analysis in this study, as it
is consistent with the existing literature (22). The
analysis in this study aimed to categorize the
extracted data into themes, identifying patterns and
recurring concepts.

Results and Discussion

Document characteristics

In this desk review, the reviewed documents were
categorized into three groups. The first group
included local and international ethical and
regulatory authority guidelines that provide
information on herbal clinical trial reviews. The
second group consisted of peer-reviewed journal
articles that offer scholarly perspectives. The third
group contained submission packages for the M.
senegalensis clinical trial protocol and responses
from ethics committees and regulatory authorities,
which offer specific information on this case study.
After screening for alignment with search criteria,
three regulatory authority guidelines, five peer-
reviewed journal articles, one organizational report
and one organizational guideline, along with five
submission packages for the M. senegalensis clinical
trial protocol and the corresponding responses, were
identified as valuable sources of information. See

the table S1 in the supplementary material for more
detailed information.

Essential Information to Support Ethical and
Regulatory Review of Clinical Trials for Herbal
medicines elsewhere.

Table 1 presents essential information to support the
ethical and regulatory review of clinical trials for
herbal products elsewhere. Clinical trials are crucial
for herbal medicines to survive in the international
market and gain endorsement alongside modern
medicine. In an evidence-based pharmaceutical era,
clinical trials for herbal medicine contribute
significantly to the integration of these drugs into
modern healthcare practices. However, the
development, ethical and regulatory review
processes, as well as the conduct of clinical trials for
herbal medicine, require adjustments due to their
unique properties. Information on standardization
and quality assurance for consistency and
reproducibility is necessary to support the ethical
and regulatory review of clinical trials for herbal
medicines. The essential information to support the
ethical and regulatory review of clinical trials for
herbal medicines includes plant description, product
information, type, processing, purity testing,
removal of unwanted components, analysis of active
ingredients and constituents, and chemical
fingerprinting (24). The clinical trial protocol should
include essential elements such as trial registration,
scientific validity, risk-benefit assessment, subject
selection criteria, and long-term  follow-up
procedures (8;24;32). These elements ensure
transparency and assess safety and efficacy
throughout the trial. Compliance with good
manufacturing practices and good agricultural
practices is essential to maintain high standards for
herbal medicines obtained through cultivation.
Furthermore, the review of the literature indicates
that the Uganda National Drug Authority has made
significant efforts to formulate specific guidelines
for conducting clinical research on herbal medicine
products. Furthermore, the Kenyan Pharmacy and
Poisons Board has incorporated a dedicated section
for herbal medicine products into its guidelines for
the conduct of clinical trials in Kenya (24;28). The
steps taken by regulatory bodies in East Africa, such
as the Uganda National Drug Authority and the
Kenyan Pharmacy and Poisons Board, to establish
specific guidelines for herbal clinical trials, mark a
crucial step forward. The efforts of these regulatory
bodies lay a foundation for harmonized approaches,
fostering ethical and standardized practices in herbal
clinical research throughout the region.
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Table 1: Essential Information to Support Ethical and Regulatory Review of Clinical Trials for Herbal
Products Elsewhere

Themes Subthemes

Rationale for conducting
clinical trials for herbal
medicine.

modern medicine

Rationale for adjusting the
development, protocol review
and conduct of clinical trial of
herbal medicine

Survival herbal medicine in international market and endorsement alongside

Acceptance and integration into evidence-based healthcare

Unique properties of plant-based materials

Scientific name of the herbal plant

Cultivars and plant varieties

Growing conditions of the herbal plant

Harvesting methods and time of harvest of the herbal plant
Parts of herbal plant harvested to produce extract or product

Standardization and quality
assurance of herbal product
for consistency and
reproducibility.

Region(s) or country(ies) of origin of the herbal plant

Type of herbal product used (raw fresh or raw dry or extract)

Herbal plant drying and mechanical disruption procedures

Type and concentration of solvent used for extraction

Herbal drug to extract ratio

Special testing for pesticides, herbicides, and heavy metals, etc.

Methods used for removal of unwanted components

Analysis of putative active ingredient(s) and chemical constituents.

Chemical fingerprinting and testing description (methods used, and the
laboratory responsible; and retention sample information)

Proprietary herbal product name or extract name (brand name)

Name of the manufacturer of herbal product

Storage conditions of herbal product

Ethical and legal considerations information
Evidence that demonstrates the scientific validity of the trial
Risk-benefit assessment details

Subject selection criteria

Detailed study protocol and
other supportive information
to ensure standardization of
procedure

Trial registration to ensure transparency and accountability

Long term follow-up of participants to assess safety and efficacy overtime

Previous nonclinical and clinical studies (existing data on toxicity, dosage
form, and potential adverse effects of herbal drugs should support and
justify clinical trials)

Qualified study investigator

Capability of the trial sponsor

Adhere to Good Agriculture Practices (GAP) during herbal cultivation
Adherence to Good Manufacturing Practices (GMP) during herbal product

manufacture

Ethical and Regulatory Approvals for the Clinical
Trial of M. senegalensis Herbal Protocol in
Tanzania

The M. senegalensis clinical trial sought approval
from three ethics committees and one regulatory
authority. The first step involved obtaining ethical
approval from the review boards of the affiliated

institutions of the principal investigator, including
the institutional review boards (IRBs) of the Ifakara
Health Institute (Ref. IHI/IRB/AMM/No: 13-2020)
and the Ethical Review Board of the Muhimbili

University of Health and Allied Sciences (Ref. No.
DA.282/298/01.C/30). After receiving approval
from both IRBs, subsequent applications were
submitted and approved by the National Ethics
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Committee (NIMR/HQ/R.8a/Vol. 1X/3639),
followed by the national drug regulatory authority,
the Tanzania Medicines and Medical Devices
Authority (TMDA) (Ref. No.
TMDAO0020/CTR/0013/03).

Post-Submission Data Requests by Regulatory and
Ethics Committees for M. senegalensis Clinical
Trial

In reviewing the M. senegalensis trial, ethics
committees and the regulatory authority requested
additional information and raised concerns (Table
2). Some recommendations were made to improve
the clarity of the study documents, while others
pointed out the need for corrections. After
addressing all concerns and submitting additional
information, the study obtained approval from
Tanzanian ethics committees and the regulatory
authority.

Nonclinical and Clinical Studies

Ethics committees and regulatory authorities require
safety and efficacy data for the herbal remedy in
nonclinical and clinical studies. Despite the long-
standing use of traditional healers, reviewers are
looking for scientific evidence to supplement the
human experience. They place particular emphasis
on nonclinical studies to ensure a comprehensive
safety assessment, especially with respect to chronic
toxicity, which may arise from prolonged use. Given
the wide range of traditional uses, both scientific and
anecdotal evidence are necessary to facilitate a
comprehensive risk assessment. However, certain
plant extracts that initially showed promise in

preclinical studies did not demonstrate any benefit
in Phase I trials (33;34).

Anecdotal and Ethno-Medical Evidence

Ethics committees require a summary of anecdotal
and ethnomedical evidence regarding the safety and
efficacy of the herbal remedy. This summary is
rooted in the cultural beliefs and practices of specific
ethnicities. A long history of human use and
culturally accepted ethnomedical evidence can
complement preclinical data (35). Additionally,
understanding the historical and cultural context in
which the herbal remedy has been used can be useful
in making decisions about the risks and benefits of
the clinical trial of herbal medicine (35). However,
it can be challenging to consider cultural differences
when making decisions about risks and benefits
(36).

Study Methods

Study Endpoints

The regulatory authority sought precise parameter
values that function as indicators for the safety and
effectiveness of the herbal medicine. It is crucial to
establish accurate and specific outcome measures to
evaluate the effects of the herbal remedy in clinical
trials of herbal remedies. Considering the variations
in disease criteria between conventional and
traditional medicine, it is advisable to clarify
whether the outcome measures are derived from
traditional or modern medicine (37). However,
literature recommends utilizing outcome measures
derived from modern medicine in clinical trials
involving herbal remedies (38).
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Table 2: Additional Data requested by Regulatory Authority and Ethics Committees for M. senegalensis

clinical trial
Themes Subthemes Ethics Regulatory
Committees Authority
Nonclinical and
clinical studies o o
Anecdotal and
ethno-medical o )
evidence
Study methods Study design o -
Study population o o
Study endpoints o o
Standardization and  Scientific name of herbal plant -
quality assurance of  Part of plant used to produce the extract.
the herbal product )
Type of product used (eg, raw (fresh or dry), o
extract) -
Type and concentration of extraction solvent
used o o
Moisture contents of the product - o
Identification of starting raw material of the
product. o -
Product's chemical profile (fingerprint) - o
Product dose determination - o
Adverse event o )

monitoring

In this table 2, the cycle symbol (0) indicates the
presence of a theme or subtheme under the ethics
committees or regulatory authority category. This
means that during the analysis, these themes or
subthemes were identified based on the extracted
relevant information from the ethics committees or
regulatory authority. The bullet symbol (-) indicates
the absence of a theme or subtheme under the ethics
committees or regulatory authority category. This
means that during the analysis, these themes or
subthemes were not found or did not emerge from
the extracted relevant information from ethics
committees or regulatory authority.

Study Population

The ethics committees required justification for the
exclusion of women participants in the proposed
herbal clinical trial. The TMDA guideline for
conducting clinical trials in Tanzania emphasizes
the importance of including a representative sample
of women in drug trials that target women or
heterogeneous populations. The inclusion of all

women, including postmenopausal women and
those with reproductive potential, in early clinical
trials is crucial for identifying and addressing
potential sex-related variations when designing
pivotal Phase 111 trials (9).

Study Design

The ethics committees recommended changing the
trial phase from Phase 1 to Phase 2b in the study
design section of the protocol. They stated that
Phase 1 studies typically focus on dose escalation to
determine the maximum tolerated dose (MTD).
They emphasized that Phase 1 primarily consists of
healthy individuals and only three individuals per
dose group, with exceptions for terminally ill
patients with incurable diseases. The researchers'
decision to categorize the study as Phase 1 was
based on the fact that M. senegalensis would be
administered to humans at the proposed dose for the
first time, despite its previous use by traditional
healers. Traditional healers in the Kagera region use
M. senegalensis to treat malaria, fever, pain, and
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chronic diseases (39). Furthermore, the bark of M.
senegalensis roots has been used for various diseases
in Africa, including Benin, Cote d'lvoire, Kenya,

Senegal, Sudan, Zambia, and Zimbabwe (39-42).
Understanding the clinical trial phases is essential
because it helps gauge the extent of knowledge
about the drug being tested (43).

Standardization and Quality Assurance of the
Product

The Tanzanian ethics committees and regulatory
authority provided recommendations to ensure the
quality, verifiability, and reproducibility of herbal
remedies tested in the clinical trial. Previous
literature has highlighted that maintaining product
quality and standardization poses common
challenges across different batches of the same
herbal products (43;44).

Use of Scientific name of herbal remedy

The ethics committees have recommended using the
scientific name, rather than the common name, for
the tested herbal remedy to minimize the risk of
future misidentification. Herbal product local names
can vary, and different nomenclatures exist,
including Latin scientific names, vernacular names,
pharmaceutical names, or specific herbal remedy
names (45). The accurate verification of herbal
constituents relies on the correct naming of the
ingredients included in the herbal product.
Misidentification of other plant-related species and
subsequent mislabeling can lead to severe
consequences, as seen in the 1993 Belgian clinic
incident, where toxic Aristolochia fungi were
mistaken for Stefania tetrandra in a slimming
treatment, resulting in  over 100 women
experiencing renal failure (47;48).

Part of Plant Used to Produce the Extract and
Type of product used

The ethics committees requested the researchers to
specify the specific part of the herbal plant used to
create the extract. Different parts of the same herbal
plant, such as leaves, stems, buds, flowers, roots, or
tubers, may exhibit different pharmacological
activities (48;49) In addition, the ethics committees
requested that the researchers specify the type of
product used, whether it is in its raw form (fresh or
dried) or as an extract. Providing information on the
characteristics of the herbal remedy used is
necessary to provide reviewers with scientific data
on the herbal product. According to the trial
guidelines developed for herbal medicines, the
effectiveness of herbal medicines depends on the
specific part of the plant used, the type of extract
(aqueous, alcoholic, glycerin), and the form of
administration (50).

The type, concentration of extraction solvent used
and preparation method

The regulatory authority requested information
about the extraction process, including the type and
concentration of the solvent, as well as the
preparation method. In addition, the regulatory
authority requested the herbal drug-to-extract ratio.
Herbs from different parts can undergo various
processing methods and can be used either in raw
form or as extracts. Alcohol, glycerol, acetone, or
water can be used as a solvent during extraction, and
the resulting extract can take the form of tablets,
capsules, liquid tinctures, or teas. Different
extraction methods can produce different chemical
compositions, which can affect the pharmacological
activity of the final herbal product (48;50).
Furthermore, the ethics committees recommended
describing the dose by weight instead of volume.
This recommendation led to a change in the product
formulation from liquid to capsules. Capsules ensure
standardized dosing and minimize variations in
dosing.

Moisture contents of the product

The regulatory authority requested data on the
moisture content of the tested batch of herbal
remedies. In the pharmaceutical industry,
determining the moisture content is crucial for
quality control, as it guides inspections of raw
materials and in-process tablets and capsules. It is
measured as a percentage of the original wet weight
and indicates the amount of water in the sample. A
low moisture content improves drug stability,
highlighting its significance in pharmaceutical
manufacturing processes (51).

Identification of starting raw material of the
product

The ethics committees requested information
regarding the raw material used in the herbal
remedy. In particular, they were interested in
knowing whether the raw material of the herbal
remedy was cultivated or obtained from the wild, the
time of year when the raw material harvest was
carried out (during the rainy or dry season), and how
the raw material was stored. It is important to note
that the pharmacological potency of the product can
vary depending on factors such as the location where
the plants were grown, the timing of harvest and the
duration of storage (48;52). Furthermore, the
pharmacological potency of plant products and their
active ingredients can fluctuate from year to year
due to climate-related factors such as rainfall,
sunlight and genetic variations. Long-term storage
of raw material can increase the risk of microbial
contamination (48;49).
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Product’'s chemical profile (fingerprint) of the
extract

The regulatory authority requested specific details
about the herbal product in order to determine its
identity, purity, and other quality-related
parameters. They sought information about a
product description, the limit of detection (LOD) of
milled powder, the particle size distribution of the
milled powder, microbial contamination, aflatoxin
content, and heavy metal content. Variations in
phytochemical content can occur due to factors such
as seasons, harvest times, methods, geographic
origins, environmental conditions, agricultural
practices, storage conditions, and
processing/manufacturing methods, all of which can
significantly impact safety and efficacy (16;18;53).
Environmental conditions can influence the
presence of certain elements, such as heavy metals,
depending on the conditions of water, soil, and air in
a given area (54-58). Heavy metals such as lead,
mercury, arsenic, and cadmium can cause human
poisoning if present in herbal products at levels that
exceed the maximum limits set by the World Health
Organization (59-61). The mechanism of heavy
metal toxicity involves free radicals that cause
oxidative stress and damage biomolecules such as
enzymes, proteins, lipids, crucial nucleic acids and
DNA, which are essential for the development of
cancer and neurotoxicity.

Moreover, microbial contamination of herbal
remedies can occur during the collection, storage,
and processing of raw materials or finished
products. Certain microbial species, which are
commonly found in the environment, have the
potential to contaminate finished products as a result
of inadequate hygiene and quality control practices
(62). Drying herbs immediately after harvest helps
reduce the risk of microbial growth (61). However,

excessive drying can result in the loss of thermo-
labile bioactive ingredients (54;63). Contaminated
herbal products can contain allergens, pollens,
toxins (aflatoxin, mycotoxins, brevetoxin B,
yessotoxins, pectenotoxins, digoxin, sikimitoxin), as
well as microbes such as Escherichia coli,
Salmonella and Listeria monocytogenes (64-66).
Furthermore, preparations such as extracts and
decoctions can vary between batches and
manufacturers due to differences in solvents,
temperature, and extraction time (67).

The chemical profile provides information about the
chemical constituents in the trial batch, which is
crucial for future comparisons and quality control.
Variations in herbal ingredients present challenges
for quality control and standardization, raising
concerns.

Product Dose Determination

The regulatory authority requested information used
to determine the dose of the herbal extract tested.
Since there are no documented clinical trials for M.
senegalensis, the dose of 1600mg/kg body weight
from the animal study was considered the No
Observed Effect Level (NOEL) dose (68). The
maximum recommended starting dose (MRSD) in
humans, extrapolated from the NOEL dose in
animals, is 7800mg/10=780mg, 800mg. The US
FDA guideline for estimating the maximum safe
starting dose guided the extrapolation of the animal
dose to a human dose for the herbal product (M.
senegalensis) (69). This FDA guideline is crucial for
providing a standardized framework to determine
the initial dose in clinical trials, ensuring participant
safety by minimizing the risk of adverse effects.
Adherence to this guideline helps researchers and
regulatory authorities ensure ethical conduct of
clinical trials and safeguard the well-being of
participants.

Adverse event monitoring

The ethics committees sought clarification regarding
the monitoring of adverse events. It is crucial to
consider monitoring adverse events due to potential
issues related to herbs, such as variations in herb
quality, misidentification of plant species,
insufficient manufacturing processes, improper
cultivation and storage, non-standardization of the
herb used, drug-herb interactions, and herb side
effects (70-73). The WHO guideline for traditional
medicine in Africa guided the monitoring of adverse
events for the clinical trial of M. senegalensis due to
limited safety data. A list of signs and symptoms,
developed using the guideline, was used to assess
systemic solicited adverse events within seven days
post-administration (74). This approach ensured a
comprehensive assessment of potential adverse
effects.

Study Limitations

The main limitation of this study is that the reviewed
documents were not designed based on research
agendas. Therefore, they might not have provided all
the necessary information to perfectly answer the
research questions of this study. The extensive
searches were conducted through databases such as
PubMed, ScienceDirect, and Google Scholar to
obtain relevant information from Tanzania and
beyond to mitigate this limitation. Furthermore, the
review included all submission packages for the M.
senegalensis clinical trial protocol and responses
from ethics committees and regulatory authorities,
ensuring a comprehensive examination of the topic.
Another limitation is the possibility of bias in the
documents and the researchers. Therefore, to
mitigate the risk of bias, the extraction of
information from the documents was carried out by
two researchers independently. In addition, a

45



East African Journal of Public Health

harmonized summary was produced through
consensus between these two researchers, and the
third researcher was consulted if there was still a
disagreement.

Conclusion

This research article provides crucial information
for ethical and regulatory review process of herbal
clinical trials, using the M. senegalensis clinical trial
as a case study. The essential information for ethical
and regulatory review of herbal clinical trials in
Tanzania covers various aspects, including
nonclinical and clinical studies, anecdotal and
ethnomedical evidence, study design, study
population, study endpoints, scientific name of the
herbal remedy, part of the plant used for extraction,
type of product, extraction solvent, moisture
content, identification of raw material, chemical
profile, determination of product dose, and adverse
event monitoring. Further analysis of this identified
essential information reveals that most of it focuses
on the standardization and quality assurance of the
evaluated herbal product to ensure its verifiability
and reproducibility. This research article can be used
as a guide for ethics committees and regulatory
authorities in reviewing herbal clinical trials in
Tanzania. In addition, this research article can
prompt discussions about establishing specific
regulatory and ethical guidelines for herbal clinical
trials in Tanzania and beyond, addressing the unique
challenges associated with herbal remedy clinical
trials.

Acknowledgements

The authors would like to express their gratitude to
the entire study team at the Bagamoyo branch of the
Ifakara Health Institute for the clinical site activities.

Author contributions

KRK, FAM, JJO, AO, SJ, BN, and SA developed
the study concept and design; KRK, FAM, and JJO
were responsible for the acquisition of data; KRK,
FAM, JJO, GN, LM, OL, NB, AH, MR, HM, AO,
SJ, BN, and SA performed the analysis and
interpretation of the data; KRK wrote the original
draft of the manuscript; KRK, FAM, JJO, GN, LM,
OL, NB, AH, MR, HM, AO, SJ, BN, and SA wrote,
reviewed, and edited the manuscript; All authors
read and approved the final manuscript.

Funding

This work was supported by the R. Geigy
Foundation.

Competing interests

All authors declare that they have no commercial or
other associations that may pose a conflict of
interest.

10.

11.

12.

13.

Volume 16 Number 1 June 2024
References
1. Josephine Ozioma EO, Antoinette Nwamaka

Chinwe O. Herbal Medicines in African
Traditional Medicine. In: Herbal Medicine.
20109.

Mordeniz C. Introductory Chapter:
Traditional and Complementary Medicine. In:
Traditional and Complementary Medicine.
2019.

Ahlberg BM. Integrated Health Care Systems
and Indigenous Medicine: Reflections from
the Sub-Sahara African Region. Frontiers in
Sociology. 2017;2.

Richey LA, Gissel LE, Kweka OL,
Berendtsen P, Kragelund P, Hambati HQ, et
al. South-South humanitarianism: The case of
Covid-organics in Tanzania. World Dev.
2021;141.

Ekor M. The growing use of herbal
medicines: Issues relating to adverse reactions
and challenges in monitoring safety. Vol. 4
JAN, Frontiers in Neurology. 2014.

Moreira D de L, Teixeira SS, Monteiro MHD,
De-Oliveira ACAX, Paumgartten FJR.
Traditional use and safety of herbal
medicines. Revista Brasileira de
Farmacognosia. 2014;24(2).

Posadzki P, Watson K L, Ernst E. Adverse
effects of herbal medicines: An overview of
systematic reviews. Clinical Medicine,
Journal of the Royal College of Physicians of
London. 2013;13(1).

WHO. Operational guidance: Information
needed to support clinical trials of herbal
products. 2005.

Tanzania Medicines and Medical Devices
Authority (TMDA). Guide Lines for
Application to Conduct Clinical Trials in
Tanzania, Fourth Edition [Internet]. 2020
[cited 2024 Feb 13]. Available from:
https://www.tmda.go.tz/uploads/publications/
en1672900058-
CLINICAL%20TRIAL%20GUIDELINES%2
0-%202020.pdf

National Institute of medical Research.
Standard Operating Procedure for The
National Health Research Ethics Review
Committee-2nd Edition. 2014.

Tanzania Commission for Science and
Technology (COSTECH). National Research
Registration and Clearance Guidelines. 2022.
Mbwambo ZH, Mahunnah RL, Kayombo EJ.
Traditional health practitioner and the
scientist: bridging the gap in contemporary
health research in Tanzania. Tanzania Health
Res Bull. 2007;9(2).

Kassimu KR, Milando FA, Omolo JJ,
Nyaulingo G, Mbarak H, Mohamed L, et al.
Motivations and barriers for healthy

46



East African Journal of Public Health

Volume 16 Number 1

June 2024

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

participants to participate in herbal remedy
clinical trial in Tanzania: A qualitative study
based on the theory of planned behaviour.
Farooqui M, editor. PLoS One [Internet].
2022 Jul 21;17(7):e0271828. Available from:
https://dx.plos.org/10.1371/journal.pone.0271
828

Siegfried N, Hughes G. Herbal medicine,
randomised controlled trials and global core
competencies. South African Medical Journal.
2012;102(12).

Willcox M, Siegfried N, Johnson Q. Capacity
for clinical research on herbal medicines in
Africa. Journal of Alternative and
Complementary Medicine. 2012;18(6).

Liu W, Liu J, Yin D, Zhao X. Influence of
ecological factors on the production of active
substances in the anti-cancer plant
Sinopodophyllum hexandrum (Royle) T.S.
Ying. PLoS One. 2015;10(4).

Yang T, Liu S, Wang CH, Tao YY, Zhou H,
Liu CH. Comparative pharmacokinetic and
tissue distribution profiles of four major
bioactive components in normal and hepatic
fibrosis rats after oral administration of
Fuzheng Huayu recipe. J Pharm Biomed
Anal. 2015;114.

Zhang C, Yang D, Liang Z, Liu J, Yan K, Zhu
Y, et al. Climatic factors control the
geospatial distribution of active ingredients in
Salvia miltiorrhiza Bunge in China. Sci Rep.
2019;9(1).

Alemayehu C, Mitchell G, Nikles J. Barriers
for conducting clinical trials in developing
countries- a systematic review. Vol. 17,
International Journal for Equity in Health.
2018.

Crowe S, Cresswell K, Robertson A, Huby G,
Avery A, Sheikh A. The case study approach.
BMC Med Res Methodol. 2011;11.

Webb PT. How to do your case study: a guide
for students and researchers. Educ Rev
(Birm). 2014;66(1).

Bowen GA. Document analysis as a
qualitative research method. Qualitative
Research Journal. 2009;9(2).

Morgan H. Conducting a Qualitative
Document Analysis. Qualitative Report.
2022;27(1).

Republic of Kenya Pharmacy and Poisons
Board. Guidelines for Applications to
Conduct Clinical Trials in Kenya. 2022.
Flower A, Witt C, Liu JP, Ulrich-Merzenich
G, Yu H, Lewith G. Guidelines for
randomised controlled trials investigating
Chinese herbal medicine. J Ethnopharmacol.
2012;140(3).

Parveen A, Parveen B, Parveen R, Ahmad S.
Challenges and guidelines for clinical trial of

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

herbal drugs. Vol. 7, Journal of Pharmacy and
Bioallied Sciences. 2015.

World Health Organization RO for SEANDN
2005. Development of Traditional Medicine
in the South-East Asia Region. Report of a
Regional Consultative Meeting Pyongyang.
In: DPR Korea, editor.

Uganda National Drug Authority. Guidelines
on Clinical Research on Herbal Medicines
Products. 2020;

Koonrungsesomboon N, Karbwang J. Ethical
considerations in clinical research on herbal
medicine for prevention of cardiovascular
disease in the ageing. Phytomedicine.
2016;23(11).

Tang TY, Li FZ, Afseth J. Review of the
regulations for clinical research in herbal
medicines in USA. Chin J Integr Med.
2014;20(12).

Koonrungsesomboon N, Morakote N,
Karbwang J. Ethical considerations and
challenges in herbal drug trials with the focus
on scientific validity and risk assessment. Vol.
35, Phytotherapy Research. 2021.

Tanzania Medicines and Medical Devices
Authority. Guideline for Application to
Conduct Clinical Trials Tanzania [Internet].
2020. Available from: www.tmda.go.tz,
Reddy KR, Belle SH, Fried MW, Afdhal N,
Navarro VVJ, Hawke RL, et al. Rationale,
challenges, and participants in a Phase 11 trial
of a botanical product for chronic hepatitis C.
In: Clinical Trials. 2012.

Paller CJ, Denmeade SR, Carducci MA.
Challenges of conducting clinical trials of
natural products to combat cancer. Clinical
Advances in Hematology and Oncology.
2016;14(6).

Lam TP. Strengths and weaknesses of
traditional Chinese medicine and Western
medicine in the eyes of some Hong Kong
Chinese. J Epidemiol Community Health
(1978). 2001;55(10).

Leung AY. Traditional Toxicity
Documentation of Chinese Materia Medica—
An Overview. Vol. 34, Toxicologic
Pathology. 2006.

Zhao L, Chan K. Building a bridge for
integrating Chinese medicine into
conventional healthcare: Observations drawn
from the development of the Chinese quality
of life instrument. American Journal of
Chinese Medicine. 2005;33(6).

Witt CM, Aickin M, Cherkin D, Che CT,
Elder C, Flower A, et al. Effectiveness
guidance document (EGD) for Chinese
medicine trials: A consensus document.
Trials. 2014;15(1).

47



East African Journal of Public Health

Volume 16 Number 1

June 2024

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

Gessler MC, Tanner M, Chollet J, Nkunya
MHH, Heinrich M. Tanzanian medicinal
plants used traditionally for the treatment of
malaria: In vivo antimalarial and in vitro
cytotoxic activities. Phytotherapy Research.
1995;9(7):504-8.

El Tahir A, Satti GM, Khalid SA.
Antiplasmodial activity of selected Sudanese
medicinal plants with emphasis on Maytenus
senegalensis (Lam.) Exell. J Ethnopharmacol.
1999 Mar;64(3):227-33.

Kamanzi Atindehou K, Schmid C, Brun R,
Koné MW, Traore D. Antitrypanosomal and
antiplasmodial activity of medicinal plants
from Cote d’Ivoire. J Ethnopharmacol. 2004
Feb;90(2-3):221-7.

Mueller MS, Mechler E. Medicinal plants in
tropical countries. Traditional use -
experience - facts. [Internet]. 1st ed.
Medicinal plants in tropical countries.
Traditional use - experience - facts. New
York: Stuttgart : George Thieme Verlag;
2005. p. 101-6. Available from:
http://search.ebscohost.com/login.aspx?direct
=true&db=Iah&AN=20053197835&site=ehos
t-live

Smith CA, Priest R, Carmady B, Bourchier S,
Bensoussan A. The ethics of traditional
Chinese and western herbal medicine
research: Views of researchers and human
ethics committees in Australia. Evidence-
based Complementary and Alternative
Medicine. 2011;2011.

Tilburt C J, Kaptchuk J T. Herbal medicine
research and global health: an ethical analysis.
Bull World Health Organ. 2008;86(8).

Chugh NA, Bali S, Koul A. Integration of
botanicals in contemporary medicine: road
blocks, checkpoints and go-ahead signals.
Integr Med Res. 2018;7(2).

Depierreux M, van Damme B, vanden Houte
K, Vanherweghem JL. Pathologic Aspects of
a Newly Described Nephropathy Related to
the Prolonged Use of Chinese Herbs.
American Journal of Kidney Diseases.
1994;24(2).

Vanherweghem JL, Depierreux M, Tielemans
C, Abramowicz D, Dratwa M, Jadoul M, et al.
Rapidly progressive interstitial renal fibrosis
in young women: Association with slimming
regimen including Chinese herbs. Lancet.
1993;341(8842).

Sood A, Prasad K. Challenges conducting
clinical trials with herbal products in
oncology. In: Alternative and Complementary
Therapies for Cancer: Integrative Approaches
and Discovery of Conventional Drugs. 2010.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Sahoo N, Manchikanti P, Dey S. Herbal
drugs: Standards and regulation. Vol. 81,
Fitoterapia. 2010.

Gagnier JJ, Boon H, Rochon P, Moher D,
Barnes J, Bombardier C. Reporting
randomized, controlled trials of herbal
interventions: An elaborated CONSORT
statement. Ann Intern Med. 2006;144(5).
Christopher M. Riley, Thomas W. Rosanske,
George Reid. Specification of Drug
Substances and Products. Specification of
Drug Substances and Products. 2020.

Crone CC, Wise TN. Use of herbal medicines
among consultation-liaison populations: A
review of current information regarding risks,
interactions, and efficacy. Vol. 39,
Psychosomatics. 1998.

Liu JP, Chen KJ, Fei YT, Gao R, Chen W,
Cao HJ, et al. Methodology guideline for
clinical studies investigating traditional
Chinese medicine and integrative medicine.
Complement Ther Med. 2015;23(5).

Kunle. Standardization of herbal medicines -
A review. Int J Biodivers Conserv. 2012;4(3).
Street RA. Heavy metals in medicinal plant
products - An African perspective. South
African Journal of Botany. 2012;82.

Garrett RG. Natural sources of metals to the
environment. Hum Ecol Risk Assess.
2000;6(6).

Street RA, Kulkarni MG, Stirk WA,
Southway C, van Staden J. Variation in heavy
metals and microelements in South African
medicinal plants obtained from street markets.
Food Addit Contam Part A Chem Anal
Control Expo Risk Assess. 2008;25(8).
Gasser U, Klier B, Kiihn A v., Steinhoff B.
Current findings on the heavy metal content in
herbal drugs. Pharmeur Sci Notes.
2009;2009(1).

Rao MM, Meena AK, Galib. Detection of
toxic heavy metals and pesticide residue in
herbal plants which are commonly used in the
herbal formulations. Environ Monit Assess.
2011;181(1-4).

Patel P. Who Guidelines on Quality Control
of Herbal Medicines. Int J Res Ayurveda
Pharm. 2011;2(4).

World Health Organization. WHO guidelines
for assessing quality of herbal medicines with
reference to contaminants and residues. World
Health Organization; 2007. 105 p.

Sagoo SK, Little CL, Greenwood M, Mithani
V, Grant KA, McLauchlin J, et al.
Assessment of the microbiological safety of
dried spices and herbs from production and
retail premises in the United Kingdom. Food
Microbiol. 2009;26(1).

48



East African Journal of Public Health ~ Volume 16 Number 1

June 2024

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Thomford NE, Dzobo K, Chopera D,
Wonkam A, Skelton M, Blackhurst D, et al.
Pharmacogenomics implications of using
herbal medicinal plants on African
populations in health transition.
Pharmaceuticals. 2015;8(3).

Roy AK, Sinha KK, Chourasia HK. Aflatoxin
contamination of some common drug plants.
Appl Environ Microbiol. 1988;54(3).

Wang GW, Hu WT, Huang BK, Qin LP.
[llicium verum: A review on its botany,
traditional use, chemistry and pharmacology.
Vol. 136, Journal of Ethnopharmacology.
2011.

Ulbricht C, Chao W, Costa D, Nguyen Y,
Seamon E, Weissner W. An evidence-based
systematic review of green-lipped mussel
(Perna canaliculus) by the natural standard
research collaboration. J Diet Suppl.
2009;6(1).

Benzie IFF, Wachtel-Galor S. Herbal
medicine: Biomolecular and clinical aspects:
Second edition. Herbal Medicine:
Biomolecular and Clinical Aspects: Second
Edition. 2011.

Malebo HM, Wiketye V, Katani SJ, Kitufe
NA, Nyigo VA, Imeda CP, et al. In vivo
antiplasmodial and toxicological effect of
Maytenus senegalensis traditionally used in
the treatment of malaria in Tanzania. Malar J
[Internet]. 2015;14(1):79. Available from:
https://doi.org/10.1186/s12936-014-0525-y
Saadh MJ, Haddad M, Dababneh MF, Bayan
MF, Al-Jaidi BA. A guide for estimating the
maximum safe starting dose and conversion it
between animals and humans. Systematic
Reviews in Pharmacy. 2020;11(8).

Koren MJ. Statin use in a “real-world”
clinical setting: Aggressive lipid lowering
compared with usual care in the Aggressive
Lipid-Lowering Initiation Abates New
Cardiac Events (ALLIANCE) trial. In:
American Journal of Medicine. 2005.

Bent S, Goldberg H, Padula A, Avins AL.
Spontaneous bleeding associated with Ginkgo
biloba: A case report and systematic review of
the literature. Vol. 20, Journal of General
Internal Medicine. 2005.

Bent S, Padula A, Neuhaus J. Safety and
efficacy of citrus aurantium for weight loss.
American Journal of Cardiology.
2004;94(10).

Haller CA, Benowitz NL, Jacob P.
Hemodynamic effects of ephedra-free weight-
loss supplements in humans. American
Journal of Medicine. 2005;118(9).

WHO Regional Office for Africa. Guidelines
for Clinical study of Traditional Medicines in
the WHO African Region. 2004.

49



East African Journal of Public Health

Volume 16 Number 1

June 2024

Supplementary Material

1. Table S1: Source and Relevant Information to Support Ethical and Regulatory Review of Clinical Trials for Herbal Products in Tanzania and beyond.

Author(s) Title Document date Relevant Information
Data Type
Regulatory Pharmacy and Guidelines for the 2022 Conventional drug processes and controls may not apply to herbal
authority Poisons Board (1) Conduct of products, which requires adjustments to accommodate the unique
Guideline Clinical Trials in properties of plant-based materials.

Kenya Manufacturing herbal products requires additional adaptations, such
as identifying and standardizing plant material, employing
appropriate extraction methods, implementing quality control
measures specific to herbs, and ensuring consistency and
reproducibility of the final product.

Information needed to support a regulatory evaluation of a proposed
herbal substance phase 1/2 clinical trial. (i) Description of the plant:
genus, species (cultivar where appropriate); region(s) and
country(ies) of origin; time of harvest; parts to be harvested (ii) Plant
processing: drying, mechanical disruption, solvent extraction
(aqueous or organic solvents, others) (iii) Isolation, identification
and purification of active ingredients (iv) Analytical procedures(v)
Specification (vi) Storage conditions
Regulatory Tanzania Medicines | Guide Lines for 2020 The Tanzania Medical Devices Authority (TMDA) serves as the
authority Guideline | and Medical Applications to regulatory authority in Tanzania.
Devices Conduct TMDA is responsible for the approval of clinical trials and the grant
Authority(2) . Clinical ~ Trials in of marketing authorisation for medicines, medical devices,

Tanzania diagnostics, and other products.

Tanzania Food and The guideline does not provide explicit requirements for the

Drug Authority authorisation of clinical studies involving herbal drugs.

Guidelines for

Application to Conduct

Clinical Trials in

Tanzania

Regulatory Uganda National Guideline on Clinical 2020 As evidence-based pharmaceuticals dominate modern healthcare,

authority Guideline

Drug Authority(3)

Research on herbal
medicine products

the demand for herbal remedies persists. Modern science allows
herbal products to be formulated in different dosage forms. To gain
acceptance in healthcare practice, rigorous research is crucial to
demonstrate the safety and efficacy of herbal remedies in modern
formats for prescription and dispensing.
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Published article Koonrungsesomboo | Ethical considerations 2016 Clinical research on herbal drugs should adhere to the same ethical
from a peer- n and Karbwang(4) | in clinical research on standards as other research on product development.
reviewed journal herbal medicine for the Ethical considerations in clinical research on herbal medicine for the
prevention of cardio prevention of cardio vascular disease in ageing include scientific
vascular disease in the validity, risk-benefit assessment, subject selection, vulnerability, and
ageing informed consent.
Published article Nut Ethical considerations 2020 Scientific validity is crucial for ethical herbal drug trials to produce
from a peer- Koonrungsesomboo | and  challenges in scientifically valid results and social value.
reviewed journal n(5) herbal drug trials with Challenges in herbal drug trials include justification of study design
The focus on scientific and methodology as well as the ascertainment quality control and
validity —and  risk standardization of the herbal drug under investigation.
assessment Risk assessment is crucial for ethical research involving human
subjects. Existing data on the toxicity, dosage form, and potential
adverse effects of herbal drugs should support and justify clinical
trials. Trials should minimize risks to subjects and have reasonable
anticipated benefits.
Clinical trial Regulatory authority | Correspondence 2019-2020 Provide preclinical safety studies from animal studies.
correspondence regarding the approval The cited references only mention experiments conducted in non-
between of the study titled pregnant mice, which cannot be extrapolated and used by female
investigator and "Evaluation of the participants to reduce teratogenic risk.
regulatory Safety and efficacy of Provide the parameter values that will be used as indicators for the
authority: Maytenus Senegalensis safety and efficacy of the investigational product.
Feedback on for the Treatment of Provide preclinical studies that support the proposed herbal dose.
protocol review. Uncomplicated Malaria The filled product should include a signed and dated specification
Episodes in  Adult that is extensive enough to establish identity, purity, and other
Patients aged 18 to 45 quality-related parameters. At a minimum, the specification should
years compared to include the following: product description, LOD (limit of the
Artemether- detection) of milled powder, particle size distribution of the milled
lumefantrine" powder, microbial contaminations, aflatoxin content, and heavy
(ClinicalTrials.gov metal content.
Identifier:
NCT04944966).
Clinical trial Ethics Committees Correspondence 2018- 2020 It appears that there is not enough information provided regarding
correspondence regarding approval of the background on the safety of the new product. Please consider
between the study titled including toxicity studies of the product."

investigator and
Ethics
Committees:
Feedback on
protocol review.

"Evaluation of the
safety and efficacy of
Maytenus Senegalensis
for the Treatment of
Uncomplicated
Malaria Episodes in
Adult Patients aged 18
to 45 years old

It is suggested that you document the toxicology studies that have
been conducted on animals regarding the product.

The study design was not specified by the investigators. It is crucial
to clearly identify and explain the study design.

This study does not fit the characteristics of a phase 1 trial. It appears
to be a phase Ila study exploring clinical effectiveness with a small
number of patients.

Study population: Why will only males be included in the trial?
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compared to
Artemether-
lumefantrine”
(ClinicalTrials.gov
Identifier:
NCT04944966).

Use the correct scientific name of the plant.

Provide a concise summary of the relevant anecdotal and
ethnomedical evidence for the tested herbal product.

Include information specifying which part of the plant was used to
prepare the extract.

Provide clarification on the type of product utilized as a raw material
for the investigational product? Specifically, is it in raw form (fresh
or dry) or an extract?

Provide information on the type and concentration of extraction
solvent used, as well as the specific preparation method used for the
herbal product used in this study. Also, include the herbal drug-to-
extract ratio in your submission. "

The study design was not specified by the investigators. It is crucial
to clearly identify and explain the study design.

Under Posology and Administration, it is suggested to use weight
instead of volume.

The findings of the phase 1 studies should appear vividly in the
proposal
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