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Abstract

Complementary medicines in South Africa are defined as substances originating from natural sources such as plants, fungi, and minerals,
intended to support physical or mental well-being. Unlike allopathic medicines, which are pure chemical compounds requiring registration
through rigorous safety and efficacy dossiers, complementary medicines can be registered without such evidence. While allopathic medicines
are backed by clinical trials, complementary medicines, especially herbal products, often lack robust clinical data. This disparity highlights the
importance of pharmacovigilance (PV) to monitor adverse reactions (ADRs) and potential interactions in complementary medicines.

Complementary herbal medicines (Category D) fall within the regulatory ambit of the South African Health Products Regulatory Authority
(SAHPRA), under the Medicines and Related Substances Act 101 of 1965. These products, however, are challenging to regulate due to
variability in constituency, batch-to-batch inconsistencies, and a lack of clinical trial evidence. Herbal medicines, composed of multiple active
compounds, are particularly complex, with potential synergistic or antagonistic interactions with conventional medicines complicating their
safety profiles. Despite their widespread use, adverse drug reactions (ADRs) from herbal products remain undetected and underreported,
often due to a lack of standardisation, insufficient clinical studies, and health illiteracy among consumers.

This paper proposes a methodology for investigating ADRs from complementary medicines, including understanding the formulation,
clinical presentation, and phytochemical composition. By improving pharmacovigilance practices and fostering greater collaboration among
experts, a more comprehensive safety profile for herbal-based medicines can be developed, ultimately benefiting public health.
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Introduction

Complementary medicines, as seen within a South African
regulatory modality, are seen as “substance or mixture that
originates from plants, fungi, algae, seaweeds, mineral, animal
or other sources, to maintain or assist in a physical or mental
state”! According to the South African Health Product Regulatory
Authority (SAHPRA), a complementary medicine may only make
health claims based on the ingredient/supplement used in the
product and can be submitted to SAHPRA for registration without
the need for a dossier.? In contrast, an allopathic (or recognised)
medicine, however, is a pure chemical compound, with a known
effect on the body, typically described in monographs such as
those found in the British Pharmacopoeia (BP) or the United
States Pharmacopoeia (USP).2 Allopathic medicines must be
registered with SAHPRA through a dossier submission, which
includes evidence of proven efficacy and safety based on their
intended use.* Safety data are crucial for both complementary
and allopathic medicines to evaluate risk-benefit ratios as well
as to understand potential side-effects, adverse interactions
with other medications and toxicity.> For allopathic medicines,
this safety data is typically derived from large-scale clinical trials;
however, such comprehensive efficacy data are often lacking for
complementary medicines, especially herbal products, as many
have not undergone clinical trials.®

https://doi.org/10.36303/SAPJ.3047

In the South African regulatory framework, complementary
medicines and Schedule 0 medicines are distinct yet overlapping
categories. These products can fall under different schedules
depending on their active ingredients. In contrast, Schedule 0
medicines are low-risk, over-the-counter (OTC) drugs that do
not require a prescription and can be sold in supermarkets,
pharmacies, and other general retail outlets. While some
complementary medicines may be classified as Schedule 0, not all
Schedule 0 medicines are complementary. The key difference lies
in their purpose and classification—complementary medicines
are defined by their alternative health approach, while Schedule
0 is a regulatory category for freely available, low-risk medicines.

As an integral part of post-marketing surveillance, pharmaco-
vigilance (PV) plays a vital role in understanding how medicines
act and benefit diverse populations” Medicine safety is
multifaceted, relying on several factors, including pharmacological
characteristics, known interactions identified during clinical trials,
adherence to prescribed use and maintaining the quality of the
product prior to public release.® Pharmacovigilance is already a
time-intensive process for just single-ingredient medicines, and
this complexity increases with medicines containing multiple
active ingredients. However, many of these medicines are
included in pharmacopoeia’s, which provide clinical trial data to
inform their use and possible side-effects.>™°
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In contrast, herbal and complementary medicines, despite their
widespread use, often lack clinical data to fully understand their
mechanisms and side-effects, making post-marketing surveillance
essential."

South African Legal and Regulatory Framework

Under the Medicines and Related Substances Act (Act 101 of 1965),
SAHPRA is mandated to regulate, “monitor, evaluate, investigate,
inspect, register and review” all medicinal and health products in
South Africa.”?

Since 2020, as part of its regulatory mandate, SAHPRA has been
implementing regulations for the registration of complementary
medicines.”® Complementary medicines are classified under
category D of the Medicines and Related Substances Act, 1965
(Act 101 of 1965) as amended. These products are defined
as “any substance or mixture originating from plants, fungi,
algae, seaweeds, lichens, minerals, animals, or other sources as
determined by the Council”. Category D medicines are intended
for: “maintaining, complementing, or assisting innate healing
powers or physical/mental states, or diagnosing, treating,
mitigating, modifying, alleviating, or preventing disease, illness, or
their symptoms in humans or animals”.

SAHPRA recognises six main disciplines within complementary
medicine: Aromatherapy, Ayurveda, Homeopathy, Traditional
Chinese Medicine, Unani Medicine (Unani-Tibb), and Western
Herbal Medicine. This regulatory shift has increased the need for
regular monitoring of adverse events and potential interactions
associated with complementary medicines.

The complex nature of herbal medicines

Herbal extracts and powders can contain hundreds of active
compounds in  varying concentrations (batch-to-batch
inconsistencies), with one or more “active” compounds
contributing to the plant’s therapeutic effects.”* However, the
concentration of these active compounds can vary significantly
between batches due to factors like rainfall, temperature, fertiliser
and pesticide use.®’>® While many commercially available
herbal active pharmaceutical ingredients (APIs) are standardised
against certain quantifiable secondary metabolites (e.g. saponins,
quercetin), this does not fully account for the complexity of
the secondary phytochemicals present.’ These secondary
metabolites can also influence how plant extracts exert their
physiological effects. Variability in raw material composition
and phytochemical concentration, due to different sourcing
locations, can either enhance or diminish these effects.?® Various
studies have shown that geographical location affects key
constituents as well as efficacy of APIs in herbal medicines.?’ This
variability impacts the quality of the API, with other contributing
factors including chemical inconsistencies, improper storage
and handling methods, and the presence of constituents and
adulterants.? This calls for more stringent quality control in the
handling of plant species, to ensure a more consistent batch-to-
batch phytochemical mixture.

The complexity of plant materials and their extracts arises from
the fact that a single plant species can contain constituents with
both synergistic and antagonistic effects.?? In studies where
plant material was fractionated (using liquid chromatography)
and the complex matrix broken down, differences in activities
between fractions were observed. For example, in Croton betaseus,
the minimum inhibitory concentration required for pathogenic
Streptococcus mutans was 100 mg/mL for the crude extractand only
1 mg/mL for the hexane fraction.*® Similarly, in Corbus domestica,
a wild tree grown for its fruit, a synergistic relationship between
quercetin and chlorogenic acid was observed at a constant ratio
of 4:1, indicating a ratio-dependent synergism between these
phytochemicals3' However, when flavonoids myricetin and
quercetin were combined, they produced an antagonistic effect in
antioxidant assays, despite both being known antioxidants when
used individually.®?

The physiological effect of an herbal mixture or extract is often
not due to a single constituent, but rather the interplay of various
phytochemicals in the matrix.?® While a multitarget approach
to healthcare can be beneficial with herbal mixtures, more
constituents do not necessarily lead to a greater effect.33 Known
interactions exist for some commonly used medicinal plants
such as St. John's Wort, Ginko biloba and Echinacea; despite this,
interactions of herbal medicines with allopathic medicines are still
underreported.®3*

Investigating adverse reactions

An adverse drug reaction (ADR) is an unintended and harmful
reaction to a medication, which can include lack of efficacy or
toxicity at dosages typically administered to humans. Overdosing,
mishandling, or misuse of a medication can also result in an
ADR. The reaction may be a new, unrecognised side-effect, or a
known one. Any therapeutic agent, including excipients, whether
prescribed or over the counter (OTC), has the potential to produce
an ADR. Reporting such negative consequences is essential. >
A presumed causal relationship between the medicine and the
reaction, as established by the reporter or a reviewing healthcare
professional, distinguishes a reaction from an incident.’’

Investigating an ADR is a complex challenge, as many factors,
such as dose, time to reaction, age and concurrent medicines,
can contribute to the presentation of an ADR.® There is concept
of “minimum information” includes gathering the product name,
batch number, patient biological sex of the patient and the details
of the ADR itself, as well as additional information outlined in
the steps below as per the SAHPRA guideline (https://www.
sahpra.org.za/news-and-updates/guideline-for-adverse-drug-
reactions-adrs-reporting-for-healthcare-professionals/). Report all
information via the SAHPRA MedSafety App (https://medsafety.
sahpra.org.za/) or Online Form (https://primaryreporting.who-
umc.org/za).

The process for reporting and investigating ADRs is well-defined
according to the guidelines; however, with CMs, there are several
barriers to understanding the reaction and ensuring accurate
dissemination of information.
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Figure 1: Overall processes involved in adverse drug reactions (ADRs) and adverse events following immunisation (AEFI) investigations. OTC: over-the-
counter medicines, SAHPRA: South African Health Products Regulatory Authority.*®

Barriers to complementary medicine pharmacovigilance
Lack of standardisation

Standardisation of herbal APIs involves establishing consistent
standards or inherent characteristics, including fixed parameters
and definitive qualitative and quantitative values. This process
ensures the quality, efficacy, safety, and reproducibility of the
marketed herbal medicines. It involves developing and agreeing
on technical standards through experimentation and observation,
which define the specific characteristics of each herbal medicine.
Thus, standardisation is a crucial tool for quality control (QC).*

In allopathic medicines, QC is standardised in the Common
Technical Document (CTD) submitted for registration, where the
APl is strictly controlled with built-in standardised QC checks to
ensure a pure APl is used in the final product.** However, herbal
medicine APIs face several quality issues that are not applicable to
synthetic medicines. Herbal APIs are typically mixtures of multiple
constituents, and the active compounds are often unknown.
Additionally, selective analytical methods or chemical reference
standards may not always be commercially available. The chemical
and natural variability of plant materials, along with the existence
of chemo-varieties and chemo-cultivars, and the variability in
raw material sources, further complicate the standardisation and
quality control of herbal medicine.*!

Even when properly authenticated, different batches of the same
herbal ingredient can vary in quality due to several factors. Inter- or
intra-species variation, which is largely genetically controlled and
often related to the country of origin, can influence constituent
levels. Environmental factors such as climate, altitude, and
cultivation conditions also affect quality. The timing of harvest

is crucial for some herbs, as constituent concentrations can
fluctuate during the growing cycle or even throughout the day.
Additionally, the part of the plant used is important since active
constituents usually differ between parts. Adulteration with other
parts of the plant or with previously extracted, ‘exhausted’ material
may occur to increase batch weight.*? Post-harvesting factors like
storage conditions and processing treatments significantly impact
quality; for instance, improper storage can lead to microbial
contamination, and drying processes can cause the loss of heat-
sensitive constituents.”®

The quality of herbal medicines is influenced by methods of
harvesting, drying, storage, transportation, and processing, such
as the mode of extraction and the polarity of the extracting
solvent. Currently, there are no official standards for many herbal
preparations.While some guidanceexists withinspecificdisciplines,
many combinations and formulations have not been officially
investigated. Manufacturers often use their own preliminary
parameters when testing their formulations. Identifying all the
ingredients in a formulation is challenging, making it crucial
to develop parameters that can confirm the presence of all
ingredients. Various chromatographic and spectrophotometric
methods, along with evaluations of physicochemical properties,
can be used to identify different ingredients. These methods can
also enable the quantitative estimation of bioactive compounds
like alkaloids, flavonoids, and polyphenolic components.*

This standardisation extends to both dosing and medicinal claims.
APIs sourced from different producers or harvested in different
regions can reduce the efficacy of the proposed medicinal claim.
The claims are often built using terms like “contributes’, “assists’,
“helps’, “aids’, or “maintains” form the basis for efficacy claims,
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supported by a beneficial physiological effect grounded in
generally accepted scientific evidence, according to SAHPRA."

Different perspectives on herbal products and health can create
a divide regarding the reported safety of herbal medicines.
Proponents often highlight that herbal medicine comes from
nature, is a part of green therapy, is safe for long-term use, and
is free from toxins or negative side effects.” However, misuse of
herbal medicine can lead to serious adverse events, while some
adverse event reports may cause anxiety and fear. It is essential
to recognise that while herbal medicines are often regarded as
less dangerous than synthetic medicines, there remains a risk of
toxicity or adverse effects.*® While curative statements are not
advised for CMs, due to the lack of clinical studies, such claims still
influence the use of these products in clinical settings.

Lack of clinical studies

Most herbal medicinal treatments lack sufficient pharmacokinetic,
pharmacological, and clinical data, which significantly contributes
to the uncertainty surrounding the safety and efficacy of these
products. The difficulty of requlating herbal pharmaceuticals is
further compounded by the large disparity in meeting the legal
requirements for research on herbal medicines.” However, clinical
research on herbal products should be supported to expand their
acceptance. It is recommended that single, consistent batches of
formulations be used in clinical studies to demonstrate efficacy.*®

Several concerns arise in the planning of herbal clinical trials,
including Study design, finances, ethics, product standardisation
(QC), and regulatory procedures prior to registering an
experimental new medicine for the purpose of carrying out
significant phase Il trials.*

Misinformation and health illiteracy

Therise of social mediahas contributed toincreased healthilliteracy
- the inability to understand and apply medical information to
make informed decisions about one’s health. Teenagers who lack
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digital health literacy could be more likely to come across false
information and be swayed by organisations that have their own
agendas.*®This can spread false or biased ideas and actions, causing
anxiety and inaccurate self-diagnosis and treatment, which may
lead to bad or even deadly health consequences.* This negatively
impacts how the general public perceives healthcare. With the
growth of e-commerce, many health claims are not “fact checked”
by healthcare professionals, leaving consumers unprotected due
to their limited understanding.’’ South Africa faces the unique
challenge of having eleven different national languages, making
it difficult to provide important medical material in all languages.*

Underreporting and education

Underreporting of ADRs is a known issue in healthcare systems,
with only 6-10% of ADRs being reported.*** This significant
underreporting has two major effects: first, it delays the activation
of warning signals, impacting public health; second, it hinders
the measurement of ADRs, making it difficult to evaluate their
incidence and associated risks.>> A recent study found that
healthcare professionals were the primary reporters in 68.86% of
cases, with doctors reporting the most (39.66%) and pharmacists
the least (4.45%) occurrences.’® Community pharmacists, as the
most accessible healthcare provider, play a critical role in ensuring
medication safety by identifying and reporting ADRs.>” However,
a survey of SA pharmacists revealed that half felt they lacked the
clinical expertise to identify ADRs, and 57% said reporting ADRs
was too time-consuming.® Since many complementary medicines
are freely available in pharmacies, this highlights a potential area
for generating signals and assessing the educational needs of
pharmacists. Also, many, if not all, complementary medicines
are sold without the supervision of a pharmacist or healthcare
practitioner, leaving many side effects unreported due to the lack
of knowledge of sales floor staff.

A study out of the United States of America shows that 34% of
127 community pharmacists felt confident in their ability to
advise patients on herbal medicines. About half of pharmacists

Medical history

Chronicillness
Medication (OTC included

Lifestyle exposure)

Known
phytochemicals

Available safety data

Guideline 7.04
Maximum dosage

Report to
SAHPRA

Physical examination

Blood work (if needed)
Observation

Timing of reaction

"1 (Immediate vs long-term

Y
/’/ ™~ )
- -
/ o /}\ S -~ d
#{ Pharmacology - //{\’Rfecha"eng;\}_ =" Assess if continuation
. S — S~ of medication

| Assess known side- | . - ~ (chronic needed
effects Dechallenge medication) is source
* (removal of medication) of event
Known

interactions

Figure 2: Possible flow of processes involved in adverse drug reactions (ADRs) in complementary medicines (CM) investigations. OTC: over-the-counter
medicines, SAHPRA: South African Health Products Regulatory Authority.
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surveyed said they never or rarely asked patients about their use
of herbal medicines, and 80% said they never or rarely recorded
such usage. Additionally, just 25% of pharmacists said they always
discuss adverse effects with patients using herbal medicines, and
only 19% always discuss potential interactions between herbs and
medications.® In a South African study on pharmacists’ attitudes
and knowledge about herbal medicines, 85% admitted they did
not feel sufficiently qualified to counsel patients on the safe,
effective, and responsible use of herbal medicines.*

A possible methodology for investigating complementary
medicine ADRs

With approximately 50,000 plant species reported to have
medicinal properties, it is unrealistic to expect any healthcare
professional to have comprehensive knowledge of all these
species. Therefore, a new methodology is required to utilise
pharmacovigilance reports in understanding the mechanisms by
which these side effects occur (Figure 2).

Step 1: Understand the formulation

Regulationsgoverningthe presentation of herbal medicine content
aid investigators in identifying the mixture and the potential range
of phytochemicals present in these herbal medicines. However,
uncertainty persists regarding the effectiveness, safety, and
quality of certain herbal products, raising safety concerns.®2 While
many herbal constituents lack safety information, data on some
phytochemicals and their potential activities may be available.

Step 2: Clinical presentation

The patient’s medical history and clinical symptoms should be
considered to help investigators identify which physiological
system is responsible for the presentation of the symptoms. Where
the presentation of the ADR is directly linked to the system that is
being affected. If the patient has a history of certain symptoms, it
could mean the medication is exacerbating an underlying issue.

Step 3: Investigating phytochemicals

Plants evolved secondary metabolites over thousands of years,
many of which have specific roles, such as promoting plant growth
or defending against competitors, pathogens, or predators.®®
Identification of these phytochemicals is time consuming,
resource-intensive, and requires specialised skills.%* However,
ADR can guide the identification of causative phytochemicals in
well-known herbal ingredients. For example, liquorice, the root
of Glycyrrhiza glabra, has known hypertensive effects, as shown
in case studies with glycyrrhizic acid and glycyrrhetinic acid
identified as the causative agents.5>¢

Although the collection of this high level of information is essential,
many herbal pharmacopoeia’s are either behind paywalls or
expensive to access, and some are outdated.” A comprehensive
literature collection is needed to ensure up-to-date information
is available to understand the interactions between known
phytochemicals and allopathic medicines.

Understanding the phytochemical fingerprint of an herbal
medicine is a highly specialised task, requiring collaboration from
a team of experts.®® Multiple techniques, solvents, and advanced
equipment are used to determine the composition of the mixture
and verify the presence of active constituents.

Step 4: Investigating the APIs

During the investigation, it may be necessary to assess the APIs
used in the formulation. This step can help answer key questions.
Evaluation of the APIs may reveal issues such as adulteration,
tampering or misidentification of the APIs used.® Laboratories
specialising in the identification of chemotaxonomic markers
and phytochemicals will need to employ a variety of specialised
methods, including high-performance liquid chromatography
(HPLQ), liquid chromatography mass spectrometry (LC-MS) or gas
chromatography mass spectrometry (GC-MS).7”!

Step 5: Collating information

The investigation into the ADR should conclude with a report
identifying the causative herbal ingredient. The report should
state whether the ADR was an isolated incident (i.e. no issues seen
in APIs) or whether a recall is warranted (i.e. discrepancies found
with the APIs). This step directly impacts the safety and quality of
the medicine but may also damage consumer confidence in the
product.”? Product recalls have been associated with a reduced
confidence in the product and stakeholder communications can
be seen as away to mitigate this drop in confidence.”? Transparency
is needed, such as after the Tylenol crisis in the 1980s.7*

Conclusion

The implementation of additional steps in ADR investigations
could provide investigators with a comprehensive understanding
of potential interactions and safety profiles of herbal-based
complementary medicines. However, it may be beneficial to
investigate the existing knowledge of healthcare workers to
identify currently unknown barriers, as well as toinvestigate current
communication lines from SAHPRA to the professional and then
to the consumer. Moreover, there is a need for more specialised
services and experts who can accurately identify phytochemicals
and their interactions with conventional medicines and compile
this information into a more accessible safety database for South
African healthcare professionals.
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