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Editorial on the Research Topic

Ethnopharmacological Responses to the Coronavirus Disease 2019 Pandemic

1 INTRODUCTION

The pandemic of coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection, has led to severe impact on health globally. There is no effective
therapy for SARS-CoV-2 infection except the preventive effects of a vaccine. Several medicines (PF-
07321332, EXO-CD24, BRII-196, and BRII-198 etc.) against SARS-CoV-2 infection are under
development; but the clinical efficacy of these medicines has not been evaluated rigorously. The
outputs and prices make them less accessible, especially in low-and middle-income countries
(LMIC). The lack of effective medicines has led to the very high global demand for various forms of
traditional medicines (TM) as a potential treatment option for COVID-19. Simultaneously, the use of
herbal medicines and supplements (especially those with anti-infective and immunomodulatory effects as
well as those used as a supportive therapy) has increased dramatically as a part of adjuvant therapy in
economically developed countries, which is often not reported to health care professionals (Bhamra et al.
2021; Smith et al.). Inmany LMIC regions including inChina, India, SouthKorea, Thailand, theAmericas
and Africa, TMs are accessible and widely used and numerous TM therapies have started to be
investigated as potential treatments. Some of the claims made, however, are very high and seem
implausible. We reiterate that these TM treatments should be seen as a part of a broader package of
adjuvant and symptomatic treatments and that scientists have a specific responsibility to ascertain a
balanced and critical assessment of the evidence as well as the gaps (Heinrich 2010).

For example, traditional African medicine (TAM), traditional Chinese medicine (TCM),
traditional Indian medicine (TIM), and traditional Persian medicine (TPM) have shown
unique potentials to be used generally as a therapy against COVID-19. This is linked to
reported immunomodulatory, anti-inflammatory, antiviral, antioxidant, antihistamine, and
bronchodilator effects (Bahramsoltani and Rahimi; Ahmad et al.; Attah et al.; Mosleh et al.;
Saggam et al.). This widespread use and the existing preliminary evidence highlight the need of
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clinical evidence from rigorous randomized controlled trials
(RCTs) and meta-analysis, as well as in vitro and in vivo
studies to assess the efficacy and the mechanisms of TMs
against COVID-19.

This research topic is a collection of 37 articles focusing on the
adjuvant effects, pharmacological characteristics, efficacy and
safety of TMs, and the potential mechanisms against COVID-
19 of TM formulations, medicinal plants, and active components.

2 USAGE OF TMS IN THE TREATMENT OF
COVID-19 AND RELATED SYMPTOMS

To get a view of the usage of TMs in the treatment of COVID-19, we
searched PubMed to illustrate the proportion of different kinds of
TMs with the time range from January 1, 2019 to August 12, 2021. In
total, 231 studies of TMs on COVID-19 were retrieved. Among these
studies, most abundant were studies on TCM (nearly 80%; 181/231);
followed by studies which could not be classified into a specific
geographical region or traditional medicine system (28 studies) (cf.
also Brendler et al., 2021). The rest of the studies covered traditional

medicine systems Ayurveda (Indian medicine), traditional, African,
Unani, Kampo, and medicines from Bangladesh, Iran, Indonesia and
Turkey (Figure 1A) (Ai et al., 2020; Ayatollahi et al., 2021; Benarba
and Pandiella, 2020; Chen et al., 2021; Fakhri et al., 2021; Ge and He,
2020; Jha et al., 2021; Kim, 2021; Kalhori et al., 2021; Lem et al., 2021;
Li et al., 2020; Lim et al., 2021; Liu et al., 2020; Luo et al., 2020;
Majnooni et al., 2020; Ma et al., 2021; Mandal et al., 2021; Peter et al.,
2021; Qiu et al., 2020; Remali andAizat, 2021; Ren et al., 2021; Silveira
et al., 2020; Spicer, 2021; Verma et al., 2020;Wu et al., 2020;Wu et al.,
2021; Yang et al., 2020; Zhang et al., 2020; Zhou et al., 2020).

This research topic includes research on TCM, herbal medicine
generally, Ayurvedicmedicine, African, and Iranianmedical traditions
(Figure 1B), with TCM studies accounting for nearly 50% (17/37).

3 EVIDENCE-BASED MEDICINE OF TM
STUDIES IN THE TREATMENT OF
COVID-19
Rigorous assessment on the level of evidence is of critical
importance to guide future research and clinical management

FIGURE 1 | COVID-19 papers focusing on different local and traditional medical systems (TMs) (A) in PubMed. and (B) represented in this research topic.
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on COVID-19 by TMs. Looking at the top level of evidence
regarding the study of TMs on COVID-19 (Figure 2), in PubMed
there are 21 systematic reviews (SRs) and meta-analyses and 3
SRs in this research topic. In PubMed 12 randomized controlled
trials (RCTs) are recorded, and 11 of these RCTs evaluated the
efficacy and safety of TCM in the treatment of COVID-19 and
the other RCT (published on Frontiers in Pharmacology but
not this research topic), tested oral use of a combined
curcumin and piperine tablet, which are commonly used in
India. We noted that we have no RCT papers but three high-
quality SRs in this research topic. Two of these three SRs
performed meta-analysis and synthesized the current
evidence to evaluate the clinical and safety of TCM
intervention in the treatment of COVID-19. Beyond these
RCT studies and meta-analysis, however, we can see that the
majority of TMs-related COVID-19 studies indicate a
relatively low level of evidence. There remains a dearth of
original research on this topic, and those opinion papers or
descriptive reviews have much overlap of ideas and cited
references resulting in the risk of a limited scientific impact.
With the limitation of good in vivo and in vitro SARS-Cov-2
models, we found a very limited body of scientific evidence.
However, we found many in silico papers using molecular
docking or network pharmacology that offer hypothetic leads
based on TMs. Such non-validated in silico studies on TMs
are, without associated in vivo, in vitro or clinical evidence, of
limited relevance for informing clinical practice in COVID-
19 and can easily be misleading. Some review papers have
been written based on experiences with other respiratory viral
diseases but not based on COVID-19, specifically. These
review papers were usually published in the early period of
the pandemic, with a very limited knowledge regarding to
COVID-19 at the time. These reviews may inspire new ideas
for future studies on COVID-19, or of future management of
a pandemic, considering the potential similarities of corona
viruses and common courses of respiratory diseases and

inflammatory responses. For instance, TCM treatments
were broadly used and played an important role in other
respiratory diseases, such as the severe acute respiratory
syndrome (SARS) in 2003, the Influenza A (H1N1) in
2009, the Middle East Respiratory Syndrome (MERS) in
2012, and H7N9 avian influenza in 2013 (Xi et al.; Zhuang
et al.), which may have some inspirations to understand the
treatment of COVID-19. Collectively, although there is a
growing body of publications on TMs against COVID-19,
we need to be aware that we still lack high-quality clinical
evidence, which highlights the importance of future clinical
studies.

4 EMPHASIS ON THE CLINICAL
EVIDENCES OF TMS IN THE TREATMENT
OF COVID-19
Two SRs in this research topic evaluated the clinical efficacy of
TCM in the treatment of COVID-19 and concluded that the
interventions were safe in COVID-19 patients (Liang et al.;
Wang et al.). One of these illustrated that TCM in combination
with conventional therapy was better than conventional
therapy alone. The purported beneficial effects included
increasing the recovery rate of main symptoms of cough
and fatigue, shortening the duration of main symptoms of
fever, cough and fatigue, but were not suggestive of an increase
the recovery rate of main symptoms of fever (Liang et al.).
Another SR and meta-analysis focusing on low-risk-of-bias
RCTs showed moderate confidence that compare to routine
treatment alone, TCM plus routine treatment could reduce the
incidence of unfavourable events of clinical deterioration,
acute respiratory distress syndrome (ARDS), mechanical
ventilation, and death). However, the treatment was not
found to reduce the level of positive tests using the SARS-
CoV-2 nucleic acid test, and on chest X-ray images could

FIGURE 2 | Publication on TM associated with COVID-19.
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shows improvements based (Wang et al.). Considering ARDS
is the most common complications of COVID-19 (about 7.
4–41.8% of COVID-19 patients developed ARDS), as well as
one of the most dangerous (the mortality rate of COVID-19
patients with ARDS was 30.4–52.4%), the potentially
favourable effect of specific TCM formula may indicate
significant merit in further mechanistic studies (Wang et al.).

5 PERSPECTIVES

TMs have been used extensively in preventing and treating
COVID-19 worldwide and in this short period a significant
number papers have been published including a considerable
share in this RT. These publications attracted considerable
attention and have impacted on the fast-evolving discussion
about the use of TMs. A wider debate is about the future role
of TMs. Some countries including Thailand and the PR China
have embraced TM as a potential strategy for ongoing treatment
and/or prevention of COVID-19. In some cases, very strong
claims about what can be achieved have been made, and these too
may warrant further research attention. In many countries,
however, the use of TMs as a strategy for COVID-19 is not
accepted, resulting in such treatments becoming limited to over-
the-counter self-treatment, often in unregulated or informal
settings. An example is the dramatic rise of elderberry-based
products (Sambucus nigra L.) sold in the United States in 2020
(Smith et al., 2021). Here the systematic assessment of
opportunities to use such treatments as adjuvants and their
appropriate role in the self-management of respiratory
conditions more generally needs to be developed further.
However, we should keep in mind to the lack of high-quality
evidence-based TM-based treatments of COVID-19. More

importantly, although many kinds of popular medicines have
been used in the management of COVID-19, so far only a few
TCM preparations appear to have been tested systematically in
RCTs, and even then these studies remain small and of uncertain
quality. High quality clinical studies are urgently needed to
appropriately guide evidence-informed approaches to
incorporation of TMs in public health systems responses to
COVID-19. Research using in silico or in vitro methods may
have some values but the results need to be investigated further in
vivo and clinically in order to allow an assessment of potential
therapeutic benefits. Another limitation on the research on TMs
against COVID-19 is the limited access to appropriate animal
models, for example, transgenic hACE2 mice model (Bao et al.,
2020) and cytokine storm syndrome mouse model induced by
SARS-CoV-2 Spike protein (Gu et al., 2021). On the other hand,
long COVID, the post-acute COVID-19 syndrome, has emerged
as a major concern, which deserves further studies by using TMs
(Adeloye et al., 2021). Overall, this research topic has been one of
the first responses of the scientific communities globally to assess
the potential of TM and here specifically TMs in addressing this
major global health challenge. It has demonstrated the enormous
importance and potential of TMs globally in response to the
pandemic and the fast evolving scientific evidence base for some
of these treatments. However, it also serves as a calling for a much
more systematic study of TMs globally including, obviously, the
need for major funding of this research, in order to be
appropriately informed on this topic.
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