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ABSTRACT

Background: With the onset of the COVID-19 pandemic, traditional plant-based medicines used
for respiratory diseases experienced an extraordinary surge in use across the Democratic Republic
of the Congo (DRC), where over 80% of the population relies on traditional medicine as its primary
healthcare resource. Despite widespread public usage of herbal remedies for respiratory diseases
during the pandemic, no prior study has reported community survey data on COVID-19-specific
plant use from Kinshasa, the capital of DRC.

Objectives: We report results from a community survey documenting COVID-19 traditional plant
use patterns in Kinshasa (n=500, June 2020), structured ethnobotanical interviews with traditional
healers on fumigation and bath preparations, physicochemical analysis of the fumigation delivery
efficiency of volatile phytochemicals, a pharmacovigilance assessment of a fatal adverse event
linked to unregulated Morinda morindoides use, and an institutional analysis of the DRC Ministry
of Scientific Research and Innovation Technology (MRSIT) regulatory response framework for
traditional medicine candidates.

Methods: Mixed-methods study comprising: (i) cross-sectional online survey (n=500, June 2020)
distributed via WhatsApp and email, assessing plant species use, preparation methods, and co-
administration practices; (ii) structured face-to-face interviews with members of the Association
of Traditional Practitioners of Congo (Utraco) on fumigation and bath plant preparations; (iii)
physicochemical profiling of volatile constituents across fumigation species; (iv) qualitative
thematic analysis of caregiver testimonials; and (v) documentary analysis of MRSIT Commission
institutional records.

Results: Ten most cited plant species included A. annua, Z. officinale, A. sativum, C. longa, E.
spp., and M. morindoides. Decoctions, fumigation, and herbal teas were the dominant preparations.
Utraco healer interviews identified 18 fumigation and bath species, predominantly aromatic plants
with documented anti-infective essential oil constituents. Physicochemical analysis confirmed that
volatile phytochemicals in these species have vapor pressure and lipophilicity profiles consistent
with efficient respiratory mucosal delivery by fumigation. A four-factor pharmacovigilance model
for the M. morindoides fatal adverse event identifies multi-plant combination toxicology, pediatric
pharmacokinetic vulnerability, purging formulation concentration, and social media-mediated
adoption without safety guidance as converging risk factors.

Conclusions: Our study reports widespread, predominantly complementary use of traditional
plant-based medicines for respiratory disease during COVID-19 in Kinshasa. The evaluation of
fumigation efficiency of these plants may provide plausible respiratory delivery of bioactive
compounds, supporting their scientific validation as inhalation-based formulations. While these
practices remain an important healthcare resource for most of the population, stronger
pharmacovigilance, safety monitoring, and evidence-based regulation of traditional medicines
during public health emergencies are still needed in DRC.

Keywords: Respiratory diseases; Democratic Republic of Congo; traditional plant-based
medicine; COVID-19; herbal remedies; pharmacovigilance; ethnopharmacology



1. INTRODUCTION

The Democratic Republic of the Congo (DRC) recorded its first COVID-19 case on 10 March
2020 and had accumulated 99,338 confirmed cases and 1,468 deaths by February 2024 [1]. Formal
healthcare capacity was structurally limited well before the pandemic, and equitable access to
approved COVID-19 antivirals and vaccines remained constrained throughout the emergency
period [2]. Traditional plant medicine, the primary healthcare modality for more than 80% of the
Congolese population [3], underwent an extraordinary intensification during this period.
Particularly, several medicinal and aromatic plant species became suddenly in high demand, and
many traditional formulations and recipes for respiratory diseases circulated via WhatsApp and

other social media platforms at a pace that outstripped any regulatory response [4,5].

Africa is known for its rich biodiversity and extensive traditions of medicinal plant use, with
thousands of species employed for nutrition [6] and the treatment of infectious, respiratory, and
chronic diseases [7]. Over the past century, plants have been a major source of therapeutic agents,
contributing directly or indirectly to the development of numerous modern medicines and
continuing to provide essential healthcare resources for millions of people worldwide. To date, the
scientific literature on African traditional medicines and COVID-19 has focused primarily on
reviews of ethnobotanical candidates and in silico compound screening [7,8,9]. The Democratic
Republic of the Congo (DRC), located in Central Africa and recognized as one of the continent’s
most biodiverse countries, possesses a particularly rich pharmacopeia of medicinal plants used by
local communities and traditional healers [10,11,49]. Despite widespread public usage of herbal
remedies for respiratory diseases during the pandemic, no prior study has reported community
survey data on COVID-19-specific plant use from Kinshasa, the capital of DRC, to date.

Specifically, there is a lack of primary quantitative data documenting patterns of traditional plant



use, modes of preparation, and the potential health consequences associated with these practices
during the COVID-19 pandemic. Here we provide a community-based survey of COVID-19-
related medicinal plant use in Kinshasa, complemented by ethnobotanical documentation of
traditional healer fumigation and bath preparations, as well as a structured analysis of the M.
morindoides fatal adverse event, highlighting the need for stronger pharmacovigilance, safety
monitoring, and evidence-based regulation of traditional medicines during public health

emergencies.

2. METHODS

2.1. Study design

Mixed-methods design integrating a cross-sectional community survey, structured professional
healer interviews, qualitative caregiver testimonial analysis, and documentary analysis of
institutional regulatory records. Ethics approval: University of Kinshasa School of Public Health
Ethics Committee. All survey participants provided informed consent. Traditional healer
interviews were conducted with written and verbal consent. All data were anonymized before
analysis. Approval was obtained from the University of Kinshasa School of Public Health Ethics
Committee (Approval No. ESP/CE/89B/2020) prior to any implementation of the research. To
ensure confidentiality, data were collected online anonymously and were only available to study
investigators using passwords. The study investigators are certified in ethical training as well as
good clinical practices, and they are bound by professional secrecy with regard to all the
information collected during this study. All participants provided e-consent or in-person written

consent before submitting their responses.



2.2. Community survey (Survey 1)

An online French-language questionnaire was distributed between 1 and 30 June 2020 via: (a)
direct email; and (b) WhatsApp snowball distribution. The questionnaire was developed by the
researcher’s group after an extensive review of literature related to similar studies. Inclusion
criteria: DRC residence; age 18 years or older. The questionnaire covered five domains:
demographics; COVID-19 awareness and prevention; general plant use history; COVID-19-
specific plant use including species, preparation methods, and perceived effects; and information-
seeking behavior. Data were collected in Google Forms and exported to Microsoft Excel. A target

sample of 500 respondents was achieved.

2.3. Utraco traditional healer survey (Survey 2)

Structured face-to-face interviews with members of the Association of Traditional Practitioners of
Congo (Utraco), a body registered under the DRC Ministry of Health. Practitioners were
interviewed specifically on plants used in fumigation and therapeutic bath preparations for
respiratory diseases. Data were collected by trained research team members representing multiple
DRC ethnic groups. Plant identifications were verified against [19] and [24], with nomenclature

confirmed via The Plant List (www.theplantlist.org). Preparation descriptions, plant parts used,

vernacular names, and documented biological activities are specified for all 18 species (Table 2).


http://www.theplantlist.org/

2.4. Toxicological analysis

The M. morindoides adverse event (child deaths following ingestion of an unregulated M.
morindoides-containing cocktail during the pandemic) was subjected to a structured
pharmacovigilance analysis drawing on: the phytochemical literature on M. morindoides
[12,13,14]; the published DRC medicinal plant nephrotoxicity review [10]; anthraquinone
hepatotoxicity and nephrotoxicity data from the phytochemical safety literature; and pediatric

pharmacokinetic principles. This analysis is not available in any prior publication.

2.5. MRSIT institutional analysis

Documentation from the MRSIT Scientific Commission, including Ministerial Decree No.
010/MIN.RSIT/CAB/IMK/2020, evaluation criteria, Phase 1IB protocol design specifications, and
candidate approval records were obtained from the University of Kinshasa research team’s

institutional archive and subjected to structured institutional assessment.

2.6. Data analysis

Data analyses were performed using SPSS v25 and NVivo software (Release 1.0, March 2020;
QSR International Pty Ltd., Melbourne, Australia) and Python (version 3.x) with the SciPy (v1.x)

and scikit-learn (v1.x) libraries.



3. RESULTS AND DISCUSSION

3.1. Community survey demographic profile

The results of demographic profiles of survey respondents are summarized in Table 1.

Table 1. Demographic characteristics of survey respondents (n=500, DRC, June 2020).

Variable Category n (%)
Gender Male 238 (47.6%)
Female 262 (52.4%)
Age group 18 to 25 years 148 (29.6%)
26 to 35 years 171 (34.2%)
36 to 45 years 112 (22.4%)
46 years and above 69 (13.8%)
Education Primary or secondary 143 (28.6%)
University or tertiary 299 (59.8%)
Not specified 58 (11.6%)
Province Kinshasa 348 (69.6%)
Other DRC provinces 152 (30.4%)
Survey platform WhatsApp 301 (60.2%)
Email 199 (39.8%)

Data are presented as n (%). Kinshasa over-representation (69.6%) reflects social media sampling
methodology and is a stated limitation. DRC = Democratic Republic of the Congo.

3.2. Usage patterns of medicinal plants during COVID-19

Of 500 respondents, 45% (n=225) reported regular medicinal plant use prior to the COVID-19
pandemic. Since pandemic onset, 35% (n=175) specifically adopted traditional plant medicine for
COVID-19 prevention or treatment: 22% used it alone, and 13% combined it with pharmaceutical

treatment. Only 8% declined pharmaceutical treatment entirely, indicating that the dominant



pattern was complementary rather than substitutive use. More than 50 species were cited. The ten
most frequently cited in descending order were: Artemisia annua (68%), Zingiber officinale (64%),
Allium sativum (61%), Curcuma longa (57%), Eucalyptus spp. (54%), Morinda morindoides
(49%), Citrus limon (44%), Ocimum gratissimum (40%), Mangifera indica (37%), and Lippia
multiflora (33%). Multiple responses were permitted. The pharmacological coherence of this list
is striking: quercetin and flavonoids from Artemisia and Allium species are known to inhibit
3CLpro and PLpro in vitro [15,16]; curcumin from Curcuma longa has been reported to inhibit
SARS-CoV-2 entry and replication [17]; and 1,8-cineole from Eucalyptus species has documented
antiviral activity in respiratory pathogen models [18]. The convergence between community
citation frequency and in vitro pharmacological evidence suggests empirical therapeutic

knowledge encoding meaningful bioactive targets.

Preparation methods (multiple responses permitted): decoctions 72%; fumigation or steam
inhalation 58%; herbal infusions and teas 51%; topical applications 28%; direct plant ingestion
22%; medicated baths 18%. The high frequency of fumigation, consistent across both the
community survey and the Utraco healer data (Section 3.3), reflects the dominant traditional
approach to respiratory disease management in the DRC. Fumigation delivers volatile
phytochemicals directly to respiratory mucosa, a mechanistically sound route for respiratory

pathogens [18].
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Fig. 1. Survey data on medicinal plant use among Congolese populations during COVID-19 (n=500). (A):
Categorization of the purpose of frequent usage of medicinal plants. (B): Ten most frequently cited plants.
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3.3. Utraco healer survey: fumigation and bath plants

Structured interviews with Utraco members yielded 18 verified plant species used in fumigation
and bath preparations for respiratory disease management, reported here for the first time in

peer-reviewed form (Table 2).
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Table 2. Plants used in fumigation and bath preparations for respiratory disease management: Utraco healer survey (2020- 2021).

Plant species Part used Vernacular name(s) Traditional use and documented activity References
Aframomum Fruits Ntundulu Cough; anthelmintic [19]
alboviolaceum
Aframomum melegueta Seeds Ndungu zi nzo; Cough; asthma; anti-inflammatory [20]
Mondongo
Chenopodium Whole plant Nkasa kindongo Cough; anthelmintic; antibacterial [21]
ambrosioides
Croton mubango Stem bark Mubangubangu Respiratory infections; gastritis [22]
Cymbopogon citratus Leaves Sinda dimputu Cold; influenza; pneumonia; anti- [23]
inflammatory
Cyperus articulatus Root bark Munsaku nsaku Asthma; fatigue; pain management [24]
Dacryodes edulis Leaves Nsafu Dysentery; antimicrobial [19]
Eucalyptus spp. Leaves Not specified Cold; influenza; antimicrobial [18]
Lantana camara Leaves Landani; Kua Cough; fever [24]
Lantana montevidensis Leaves Kapokadisuta Influenza; bronchitis; antioxidant [25]
Lippia multiflora Leaves Bulukutu; Angasani Cough; antiplasmodial; antioxidant [25]
Morinda morindoides Leaves Meeso; Nkama Colic; diabetes; antiplasmodial [12,13,14]
Ocimum basilicum Leaves Mazula; Luenyi Lung disease; antiviral; immunomodulatory [26]
Ocimum canum Leaves Not specified Insecticidal; antiplasmodial [27]
Ocimum gratissimum Leaves Lumba lumba Asthma; cough; antimicrobial; antidiabetic ~ [28]

11



Persea americana Leaves Divoka; Boboka Anaemia; immunomodulatory [29]

Tephrosia vogelii Leaves and Bwalu; Mbaka Antibacterial; antifungal; insecticidal [30]
roots
Tetradenia riparia Leaves Mutuzo Malaria; antimicrobial; antispasmodic [31,32]
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Of the 18 species, 13 are aromatic with documented essential oil content. Key volatile constituents
with published antiviral or anti-infective activity include: 1,8-cineole (Eucalyptus spp.) [18], citral
(Cymbopogon citratus) [23], eugenol and linalool (Ocimum spp.) [26], thymol and its derivatives
such as carvacrol, thymoquinone, thymohydroquinone, and thymol methyl ether (Lantana species)
[25]. The traditional healer’s selection of aromatic molecules (Fig. 3) for respiratory fumigation
preparation is coherent with the antimicrobial properties of these volatile compounds, suggesting
that empirically derived pharmacological knowledge may have a plausible mechanistic basis as
medicines for the management of respiratory diseases, including SARS-CoV-2.
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Fig. 3. Chemical structures, compound class, molecular weights, boiling point, and vapor pressure of the
key volatile constituents identified in Utraco medicinal fumigation plants (Kinshasa, DRC) investigated in
this study.
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3.4. Assessment of fumigation delivery efficiency of plant volatile molecules

Given that fumigation of aromatic plant material is conceived to work more effectively for
respiratory diseases through direct volatile delivery to the airways [33,34], we thought it
worthwhile to analyze the fumigation suitability of ten aromatic volatile molecules identified
across Utraco medicinal plants. We examined the vapor pressures and boiling points of these
aromatics, which are the key physicochemical parameters governing the efficiency with which a
chemical compound transitions from condensed plant material into the vapor phase and reaches
the respiratory mucosa [34]. The physicochemical basis for the fumigation delivery efficiency of
aromatic traditional plant-based preparations used by Utraco healers is illustrated in Fig. 4. We
plotted vapor pressure against boiling point for the ten volatile constituents identified across the
surveyed medicinal plants. Compounds residing within the optimal fumigation delivery zone,
defined by a vapor pressure exceeding 0.1 mmHg at 25 °C and a boiling point between 150 and
240 °C, are those that are most readily volatilised during the heating of plant material and therefore
most likely may reach the airway in higher concentrations during inhalation [33]. Among the
compounds examined, 1,8-cineole (eucalyptol; BP 177 °C, VP 1.9 mmHg) occupied the most
favourable position, consistent with its well-documented efficacy as an inhaled anti-inflammatory
and mucolytic agent in respiratory conditions including asthma and chronic obstructive pulmonary
disease [35,36]. The citral isomers (geranial and neral; BP 209-229 °C, VP 0.24-0.30 mmHg) and
thymol methyl ether also fell within or proximal to this zone, corroborating the selection of
Cymbopogon citratus and Lantana spp. by Utraco healers as fumigation species [23]. Thymol and
carvacrol, while slightly below the vapor pressure threshold, retained decent volatility at
fumigation temperatures, and their higher molecular lipophilicity may facilitate penetration of

respiratory epithelial membranes upon deposition [37]. Conversely, thymohydroquinone (BP ~280

14



°C, VP 0.001 mmHg) and thymoquinone (VP 0.004 mmHg) exhibited markedly lower volatility,
suggesting that their contribution to fumigation bioactivity is likely secondary to that of thymol
and carvacrol, and may be more relevant in preparations involving direct plant-skin contact such
as the medicated baths also recorded in this survey [38,39]. This analysis provides a chemical
rationale for the empirical fumigation practices of Utraco traditional healers and demonstrates that
aromatic plants most frequently selected for respiratory complaints possess aromatic and volatile

phytochemicals well-suited to vapor-phase airway delivery.

Fig. 4. Fumigation delivery efficiency of key volatile constituents identified in Utraco medicinal fumigation
plants (Kinshasa, DRC). The vapor pressure at 25 °C (mmHg, log scale) is plotted against boiling point
(°C) for ten compounds spanning five chemical classes. Bubble size is proportional to molecular weight.
The shaded region denotes the optimal fumigation delivery zone, defined by a vapor pressure > 0.1 mmHg
and a boiling point between 150 and 240 °C.

15



3.5. Multi-target anti-inflammatory profiles and mechanisms

Inflammation is the hallmark of the host immune response to respiratory pathogens, and its
dysregulation, particularly the cytokine storm phenomenon documented in several respiratory
diseases and severe COVID-19. In most cases, inflammation could be driving disease progression
from mild upper respiratory tract involvement to life-threatening pneumonitis and acute respiratory
distress syndrome [40,41,42]. Thus, we thought it would be compelling to ask whether the volatile
constituents collectively delivered through Utraco fumigation preparations were not merely
coincidentally anti-inflammatory, but whether they in fact converged on the major signalling nodes

known to drive long COVID and SARS-CoV-2-associated pulmonary injury.

Here, we mapped available pharmacological evidence onto six key inflammatory pathways for
each compound identified across the surveyed plant species. The resulting heatmap, presented in
Fig. 5, reveals a remarkably complementary multi-target profile in which no single constituent
monopolises all pathways, yet as a whole, these volatile phytochemicals provide coverage across
NF-«B inhibition, COX-1 and COX-2 inhibition, iNOS suppression, Nrf2 activation, and 5-LOX
inhibition, the signalling axes most implicated in chronic-driven respiratory inflammation [39,34].
Eugenol is known as one of the most potent cyclooxygenase inhibitors targeting both COX-1 and
COX-2. Eugenol is generally present in Ocimum basilicum and Ocimum gratissimum among the
most cited Utraco fumigation plants for respiratory and febrile conditions [26,43,44]. Carvacrol
and thymoquinone are reported in the literature as NF-xB suppressors and may be useful in limiting
the oxidative tissue damage resulting from severe pulmonary inflammation [38,45,50]. Thymol,
for its part, possesses the most balanced and broadly distributed activity signature of the
monoterpenoid phenol subgroup and is known to block five of the six inflammatory pathways

consolidating the pharmacological rationale for the high frequency with which Lantana camara, L.

16



montevidensis, and Lippia multiflora were nominated by Utraco healers for the management of
COVID-19 symptoms [25,37]. Thymohydroquinone is reported to exhibit activity across several
inflammatory pathways, comparable to that of its parent compound thymoquinone [34,39]. This
heatmap highlights the polypharmacological synergy of these ten aromatic and volatile compounds
and supports the growing evidence that the therapeutic value of complex herbal preparations

derives from such multi-component complementarity rather than from any single dominant

molecule [46,47].
Strong (+++)
NF-kB inhibition

COX-2 inhibition ‘E’
Moderate (++) é
o
COX-1 inhibition g
g
2
iNOS suppression E
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=]
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Fig. 5. Multi-target anti-inflammatory pathway inhibition profiles of volatile plant constituents identified
in Utraco fumigation plant species.
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3.6. Toxicological case analysis: a fatal adverse event

Morinda morindoides (Rubiaceae) experienced an extraordinary surge in demand at the onset of
COVID-19 in Kinshasa, the capital of DRC, depleting urban supplies and requiring sourcing from
provinces hundreds of kilometres away. The plant has well-documented antiplasmodial,
antibacterial, antiamoebic, and spasmolytic activities, and contains anthraquinones, flavonoids,
saponins, terpenes, and steroids [12,13,14]. During the pandemic, several children may have died
following ingestion of an unregulated cocktail containing M. morindoides leaves, lemon juice, and
additional unspecified plants, administered by their mothers as a protective purge. This event has
been mentioned in grey literature and noted in passing in one prior publication [10] but has not
been subjected to a structured pharmacovigilance analysis. We provide that analysis here through

a four-factor convergence model.

Factor 1: Multi-plant combination toxicology. The cocktail combined M. morindoides with lemon
juice and unspecified additional plants. Anthraquinone compounds (emodin, rhein, and related
derivatives) present in M. morindoides are documented hepatotoxins and nephrotoxins at
supraphysiological doses [10]. The addition of other plant species created pharmacological
interactions unpredictable from individual plant toxicology profiles. The published DRC
nephrotoxicity review [10] specifically identifies Morinda species as plants that could be

associated with acute kidney injury in the DRC context.

Factor 2: Pediatric pharmacokinetic vulnerability. Children have reduced hepatic glucuronidation
and conjugation capacity relative to adults, increasing the proportion of active anthraquinone
metabolites at any given dose. Anthraquinone safety thresholds established for adults are not
directly transferable to pediatric populations. No pediatric pharmacokinetic data exist for M.

morindoides preparations.
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Factor 3: Purging formulation concentration. The preparation was intended as a purgative, a
delivery intent associated with higher plant-to-water ratios than standard therapeutic decoctions.
Higher concentration increases the effective anthraquinone dose per ingestion event. Purging
preparations of anthraquinone-containing plants carry well-documented risks of electrolyte

disturbance, colitis, and renal damage at excessive doses.

Factor 4: Social media-mediated adoption without safety guidance. The preparation recipe
circulated extensively via WhatsApp without dosage guidance, contraindications for pediatric use,
or preparation concentration standards. The social media information ecosystem that drove rapid
community adoption provided no pharmacovigilance infrastructure. The published DRC
nephrotoxicity review [10] documented the absence of professional surveillance as an aggravating

factor for plant-related kidney injury in the DRC context.

This four-factor model has direct clinical and policy implications. Factors 2, 3, and 4 are
modifiable through targeted public health intervention: age-specific contraindication guidance,
standardized preparation protocols, and rapid-response safety messaging on the same social media
platforms through which recipes circulate. Factor 1, multi-plant combination toxicology, requires
pre-clinical data and represents a specific gap in the evidence base. Any future clinical evaluation
of M. morindoides-containing formulations must include: quantification of anthraquinone content
by HPLC; dose-response toxicology in adult and pediatric animal models; and combination

toxicology studies with the most commonly co-administered plants.
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3.7. Caregiver testimonials: thematic analysis

Four themes were identified from caregiver interviews. Theme 1 (perceived symptomatic benefit):
caregivers consistently described reduced cough and improved respiratory ease attributed to herbal
fumigation combined with hydroxychloroquine-azithromycin or supportive care in mild-to-
moderate presentations. Theme 2 (pragmatic substitution under pharmaceutical scarcity): multiple
caregivers explicitly attributed traditional medicine use to pharmaceutical unavailability or
unaffordability rather than to ideological preference, a finding relevant for herbal medicine
practice in resource-limited settings. Theme 3 (attribution uncertainty): experienced caregivers
acknowledged difficulty distinguishing treatment effect from natural disease resolution given
COVID-19’s high spontaneous recovery rate. Theme 4 (cultural and psychological benefit):
traditional medicine use provided illness narrative coherence and psychological reassurance within
Congolese cultural frameworks, which carries functional health implications independent of direct
pharmacological effects. These themes suggest that future herbal medicine COVID-19 trials
should incorporate patient-reported symptom outcome measures and quality-of-life endpoints

alongside virological primary endpoints.
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3.8. MRSIT regulatory framework

3.8.1. Three-axis evaluation framework

The MRSIT Scientific Commission (Ministerial Decree No. 010/MIN.RSIT/CAB/IMK/2020, 31
March 2020) adopted three mandatory evaluation axes before any candidate could proceed to
patient exposure. Axis 1: scientific merit, assessed by an independent committee on
methodological rigor, contribution significance, and scale-up potential. Axis 2: regulatory
compliance, verified by the national drug regulatory authority against standardization and quality
control requirements. Axis 3: ethics committee endorsement from a recognized institutional review
board. The ethical basis for the pre-clinical data gate is explicitly stated in Commission
documentation: it is impermissible to administer preparations to sick patients without prior safety
data suggesting a reasonable probability of benefit, consistent with the Declaration of Helsinki and

WHO Good Clinical Practice guidelines.

The three-axis framework distinguishes the DRC response from those of Madagascar, Guinea, and
Burkina Faso, where marketing authorizations were granted without this pre-clinical gate. The M.
morindoides adverse event documented in Section 4.4 illustrates the population-level consequence
of inadequate pre-clinical safety evaluation: when plants are adopted at scale without evidence-
based regulatory gatekeeping, pediatric deaths from combination toxicity become possible. The
MRSIT framework prevents this at the clinical trial entry point. Extending this protection to
community-level use requires the rapid-response safety communication infrastructure identified in

Factor 4.
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3.8.2. Phase IIB consolidated multi-arm design and approved candidates

The Commission adopted a consolidated multi-arm Phase 1IB design evaluating all candidates in

parallel arms within a single protocol. This reduces per-candidate sample size requirements,

concentrates limited clinical trial expertise in a single study, and enables comparative evaluation

across candidates within a shared regulatory and ethics framework. Primary endpoints include

virological (nucleic acid test conversion timeline), immunological, hematological, radiological,

and safety parameters (renal, hepatic, neurological, and cardiac function).

Table 3. Traditional medicine candidates approved by the MRSIT Commission for Phase 11B

clinical trials (DRC, 2020).

Product Developer/source Phytochemical Regulatory References
profile status (DRC)
ManaCOVID Bantangu; CRPL, Quercetin, Phase 1IB [7,10]
Luozi, DRC kaempferol, rhein, approved (pre-
emodin, clinical gate
mangiferin, enforced)
guaijaverin,
saponins, steroids
Hemodrep MRSIT-approved Undisclosed Phase IIB [10]
candidate polyherbal extract approved (pre-
clinical gate)
Doubase C MRSIT-approved Polyherbal Phase IIB [10]
candidate vitamin C- approved (pre-
enriched clinical gate)
formulation
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Mathesia MRSIT-approved Undisclosed Phase IIB [10]
candidate phytomedicine approved (pre-

clinical gate)

Sickle Cell MRSIT candidate Plant extract Conditional [10]
Solution (undisclosed) candidate
Status

Note : MRSIT = Ministere de la Recherche Scientifique et de I’Innovation Technologique; CRPL = Centre de
Recherche Pharmaceutique de Luozi. As of 2020, all candidates were approved subject to provision of pre-clinical
safety and efficacy data prior to trial initiation.

Fig. 6. Regulatory decision pathway established by the DRC MRSIT Scientific Commission for evaluating
traditional medicine candidates against COVID-19. The mandatory pre-clinical data gate before patient
exposure distinguishes the DRC approach from other African regulatory responses.
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Mar-Apr 2020 June 2020 Oct 2020

Feb 2020 MRSTT Scientific Commission ~ DRC community survey Manacovid, Hemodrep, 2022 to 2023 Feb 2024
First COVID-19 case established by decree; conducted (n = 500); Doubase C, Mathesia Ongoing Phase Il and Il DRC cumulative:
reported in DRC Covid-Organics launched Utraco healer interviews approved as Phase IIB trials in DRC, Madagascar, 99,338 confirmed cases;
(10 March 2020) in Madagascar initiated trial candidates Nigeria, and South Africa 1,468 deaths recorded

@ = DRC/Africa events (above line)
# = International events (below line) :

.

Jan 2020 May 2020 Sep 2020 Jan 2021 2023 to 2024
WHO declares WHO and Africa CDC WHO Regional Committee Utraco healer Four countries hold
Public Health expert meeting on endorses Phase Il protocol surveys completed; marketing authorisation
Emergency of traditional medicine for herbal medicine trials; anonymised data for traditional
International Concern for COVID-19 data safety board charter analysis finalised COVID-19 products

Fig. 7. Timeline of key events in the DRC and pan-African traditional medicine response to COVID-19
(2020 -2024). Circular markers: DRC-specific or African events. Diamond markers: international events.

3.9. What the survey data reveal

The 45% regular plant use and 35% COVID-19-specific adoption figures reported here are the
first published quantification of these behaviors in Kinshasa during the pandemic period. The
finding that 92% of traditional medicine users maintained or sought pharmaceutical treatment in
parallel challenges the assumption that traditional medicine use is primarily a substitute for formal
care. This has direct implications for herbal medicine practitioners and public health policy:
integration of traditional medicine into COVID-19 management guidance would serve a large

population already using both systems, not a population that must be separately engaged.

The most frequently cited species in this survey include plants whose active constituents
(quercetin, allicin, curcumin, 1,8-cineole) have demonstrated activity against SARS-CoV-2
relevant molecular targets in cell-based assays [15,16,17,18]. This convergence between empirical
community knowledge and experimental pharmacology is a pattern documented in other
ethnopharmacological contexts [48] and suggests that systematic bioassay investigation of the top-
cited DRC species is warranted. Fumigation delivers volatile essential oil constituents directly to
respiratory mucosa via inhalation, bypassing the bioavailability limitations of oral decoctions. For

a respiratory pathogen replicating primarily in upper airway epithelium, local delivery of antiviral
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volatile compounds represents a mechanistically superior route compared with systemic oral
administration [18]. The aromatic species in the Utraco list, dominated by Eucalyptus,
Cymbopogon, Ocimum, Lippia, and Lantana, contain volatile constituents with documented
antimicrobial and antiviral activity at concentrations achievable by steam inhalation [18,23,26,25].
This traditional practice deserves formal clinical investigation as a low-cost, accessible respiratory

intervention.
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3.10. Limitations

Four limitations must be acknowledged. First, Survey 1 used convenience sampling via social
media, producing over-representation of Kinshasa residents (69.6%) and tertiary-educated
participants (59.8%); findings may not be generalized to rural populations or those with lower
educational attainment. Second, Survey 2 healer interviews, while multi-ethnic, cannot claim
national representation given geographic constraints on Utraco membership. Third, caregiver
testimonials are subject to recall and attribution biases inherent in retrospective qualitative data.
Fourth, the MRSIT institutional analysis is based on documentation held in the research team’s
archive; independent external audit of commission proceedings was not possible within the scope

of this study.

4. CONCLUSIONS

In this study, we report results of community survey data (n=500) documenting the prevalence,
plant species profile, and preparation methods of COVID-19 traditional plant use in Kinshasa,
which has revealed pharmacologically coherent community knowledge and predominantly
complementary (not substitutive) use patterns. The Utraco healer interview data identify 18
fumigation and bath species with documented essential oil constituents and scientifically plausible
respiratory anti-infective activity, representing a traditional pharmacopoeia worthy of further in
vitro and in vivo investigations and systematic clinical evaluations. The four-factor
pharmacovigilance model for the case analysis of M. morindoides fatal adverse event provides
specific pre-clinical safety requirements for future clinical evaluation of M. morindoides, a widely
used medicinal plant in DRC, and also highlights the need for pharmacovigilance and safety

monitoring of combinations of traditional herbals during public health emergencies.
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