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ABSTRACT

A range of pharmacological therapies have been explored for COVID-
19 patients, yet substantial practical and clinical gaps persist. Current COVID-
19 treatments remain largely pharmacologically driven and are primarily
based on empirical data. Common therapeutic agents include histamine
antagonists, antibiotics, antivirals, and monoclonal antibody therapies.
However, the specific mechanisms of action and potential long-term side
effects of these agents remain insufficiently understood. This narrative
review examines the efficacy and safety profiles of promising novel
therapeutic approaches for COVID-19, including herbal medicines and stem
cell therapies, based on in vitro, in vivo, and clinical research. We utilized
PubMed and ScienceDirect databases, applying search terms such as “COVID-
19” AND “Herbal Medicine” OR “Stem Cell Therapy” OR “recent therapy” AND
“efficacy” OR “safety” to identify relevant studies. This review presents clinical
findings on the efficacy, safety, and indications of select recent therapies. Our
results indicate that newer pharmacological therapies, herbal medicines, and
stem cell therapy demonstrate high potential efficacy and safety for managing
active COVID-19 infection and may also help prevent multi-organ damage
post-infection. Further in-depth studies are required to assess additional
therapeutic modalities that may serve as compelling candidates for future
COVID-19 treatments.
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INTRODUCTION

A novel coronavirus variant, COVID-19—
formally known as Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2)—was
initially identified in Wuhan, China. COVID-19
shares a high degree of genetic homology
(approximately 80%) with earlier SARS-CoV
strains, which led to significant outbreaks and
mortality during 2002-2003 (Li et al, 2020).
Subsequent studies confirmed substantial human-
to-human transmission (Zhang et al, 2020).
Globally, COVID-19 has infected more than 3 billion
individuals, accounting for approximately 44% of
the world’s population (Zhang, 2020).

Since the onset of the COVID-19 pandemic, a
variety of pharmacological therapies have been
developed and evaluated. The efficacy of multiple
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drug  classes—including antiviral  agents,
antibiotics, antimalarials, and immunomodulatory
drugs—has undergone reassessment, with
therapeutic effects varying across different viral
strains. In addition to conventional therapies,
researchers and clinicians have investigated herbal
treatments as supportive or complementary
therapies for COVID-19. Among these, Chinese
herbal medicine (CHM) has been used in
conjunction with modern antiviral agents to
combat COVID-19 infections (Chien et al., 2022).
The evolution of COVID-19 treatment strategies
has also expanded to include non-pharmacological
approaches, such as stem cell therapy. Numerous
studies suggest that stem cell therapy can enhance
survival rates and improve clinical outcomes in
COVID-19 patients. However, a comprehensive
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analysis of this approach remains lacking, with
much of the current research limited to small
patient samples and lacking adequate controls,
complicating the derivation of definitive
conclusions. Moreover, it is uncertain whether the
observed effects in treatment groups can be
attributed solely to stem cell administration, given
that these therapies were often used concurrently
with conventional treatments. Consequently,
further research is necessary to thoroughly assess
the efficacy and safety of stem cell therapy for
COVID-19 (Choudhery & Harris, 2020).

This research will examine the progression
of both standard and herbal treatments for COVID-
19, offering a comparative analysis of their
effectiveness. In addition, the potential of stem cells
as an advanced therapeutic option for COVID-19
will be explored. This review aims to contribute
valuable insights into the development of effective
therapeutic strategies for COVID-19

MATERIALS AND METHODS

This review was conducted by searching for
the efficacy, safety indications, and
recommendations for the wuse of recent
pharmacological therapies, herbal medicine, and
stem cell therapy for COVID-19 in two databases:
PubMed (https://pubmed.ncbi.nlm.nih.gov) and
ScienceDirect (https://www.sciencedirect.com/).
The search utilized the following keywords:
“COVID-19” AND “Herbal Medicine” OR “Stem Cell
Therapy” OR “Recent Therapy” AND “Efficacy” OR
“Safety.”

The inclusion criteria for this review
encompassed full-text literature and studies
conducted within the last five years, specifically
focusing on COVID-19 patients who received both
standard and additional treatments. The types of
studies included were in silico studies,
experimental research (both in vitro and in vivo),
and clinical trials. The exclusion criteria were
limited to review articles that did not have an
English version.

RESULTS AND DISCUSSION
Characteristics of viruses

COVID-19 is an RNA virus characterized by
its envelope structure. Phylogenetically, the
coronavirus responsible for COVID-19 belongs to
the betacoronavirus group. A critical enzyme
facilitating the virus's entry into host cells is the
angiotensin-converting enzyme 2 (ACE2), which
serves as a receptor (Zhou et al., 2020). In addition
to ACE2, several receptor-binding domains are
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essential for viral entry, including the
transmembrane serine protease 2 (TMPRSS2) and
the spike protein receptor-binding domain, as well
as serum cell protease (Hoffmann et al., 2020).

The particle size of the coronavirus ranges
from 60 to 140 nm (Zhu et al,, 2020). The genome
of 2019-nCoV, obtained from infected patients in
Wuhan, was sequenced as part of an investigation
into the outbreak's origins. Comparative genomic
analysis revealed that several 2019-nCoV
sequences were nearly identical to one another,
showing greater genetic similarity to SARS-CoV
than to the Middle East respiratory syndrome
coronavirus (MERS-CoV). Subsequent research
aimed to elucidate the origin of 2019-nCoV and its
genetic relationship with other coronaviruses,
confirming that it belongs to the betacoronavirus
genus. Electron microscopy of 2019-nCoV
filamentous particles revealed a spherical structure
characterized by multiple polymorphisms, with
diameters ranging from 60 to 140 nm. The spike
protein, which is approximately 9 to 12 nm in size
and present on the viral surface, imparts a
distinctive crown-like appearance to the virus,
thereby giving rise to its name (Zhu et al,, 2020; Lu
etal, 2020).

The pathogenesis of COVID-19 is closely
linked to the virus's structural and genomic
characteristics. Structural and non-structural
proteins play crucial roles in viral entry. Key
proteins involved in this process include four
structural proteins: envelope protein (E), spike
protein (S), nucleocapsid protein (N), and
membrane protein (M). These proteins are
encoded by messenger RNA (mRNA) components
that do not participate in replication and
transcription (Gennaro et al, 2020). Viral entry
initiates with the spike protein (a glycoprotein
located on the virus's surface), which binds to the
host receptor, angiotensin-converting enzyme 2
(ACE2). Following this binding, the cellular
protease transmembrane serine protease 2
(TMPRSS2) facilitates the virus's entry into host
cells (Zhou et al., 2020).

Pathophysiology of COVID-19

SARS-CoV-2 attaches to nasal epithelial cells
through its receptor, angiotensin-converting
enzyme 2 (ACE2), and spreads via respiratory
aerosols. The virus replicates and disseminates,
infecting the hair cells of the respiratory tract and
the upper respiratory system. This initial phase
lasts several days, during which the immune
response remains mild, and individuals may
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remain asymptomatic. Despite the potential for a
low viral load during this period, the infected
person is still highly contagious, and a nasal swab
test can detect the virus (Wan et al.,, 2020). As the
infection progresses, symptoms such as fever,
fatigue, and dry cough may emerge. Furthermore,
approximately one-fifth of individuals with COVID-
19 will advance to a more severe clinical state.

The initial stage of COVID-19 pathogenesis
involves the entry of the virus into the host cell. The
spike protein (S) facilitates the binding of the virus
to host cells, allowing its entry, while the
membrane (M), envelope (E), and nucleocapsid (N)
proteins are essential for the assembly and release
of viral particles (Xu et al, 2020). As noted
previously, the angiotensin-converting enzyme 2
(ACE2) plays a crucial role in the successful
attachment and penetration of the virus (Letko et
al, 2020). This enzyme is expressed in various
tissues, including the lungs, small intestine,
kidneys, heart, thyroid, testes, and adipose tissue,
indicating that the virus can directly infect a wide
range of cells and organs, leading to symptoms in
COVID-19-positive patients that extend beyond
respiratory disorders (Li et al, 2020).
Furthermore, although COVID-19 exhibits only a
72% amino acid sequence similarity to the first
variant of SARS-CoV, it demonstrates a higher
affinity for the ACE2 receptor than SARS-CoV itself
(Chan et al., 2020; Chen et al., 2020).

After successfully attaching to the host, the
virus spreads, leading to its entry into the host cell.
Like other coronaviruses, COVID-19 requires the
priming or cleavage of the spike protein (S) by host
cell proteases, specifically transmembrane serine
proteases, to activate membrane fusion. This
process is primarily facilitated by TMPRSS2, which
can also be assisted by cathepsin B/L (Hoffmann et
al,, 2020). In addition, SARS-CoV-2 is believed to
possess a furin-like cleavage site within the spike
protein domain, situated between the S1 and S2
subunits, a characteristic that distinguishes it from
other coronaviruses (Coutard et al, 2020). The
infection of respiratory epithelial cells by SARS-
CoV-2 induces damage and cell death through
various mechanisms, including pyroptosis, similar
to the effects observed with other cytopathic
viruses (Chen et al., 2019).

When a virus induces cell death, it releases
molecules known as  pathogen-associated
molecular patterns (PAMPs) and damage-
associated molecular patterns (DAMPs), which are
recognized by pattern recognition receptors on
alveolar macrophages and endothelial cells. Toll-
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like receptors (TLRs) detect PAMPs in the
extracellular environment, leading to the activation
of transcription factors that promote the
production of proinflammatory cytokines.
Conversely, the nucleotide-binding domain
leucine-rich repeat-containing protein (NLR)
recognizes DAMPs produced intracellularly,
activates the inflammasome, and converts pro-
interleukin-1 into its active form, interleukin-1
(IL-1). The circulation of IL-1 induces local
inflammation without causing systemic -effects
(Schnappauf et al., 2019; Soy et al., 2020).

This mechanism further enhances the
release of proinflammatory cytokines and
chemokines, including type II interferon (IFN-y),
monocyte chemotactic protein 1 (MCP-1),
interferon gamma-induced protein 10 (IP-10), and
interleukin-6 (IL-6). Additionally, it triggers the
activation of macrophages and dendritic cells. The
subsequent release of these cytokines and
chemokines also activates T lymphocytes, which
play a crucial role in targeting and destroying virus-
infected lung alveolar cells (Tian et al,, 2019; Tay et
al,, 2020; Xu et al., 2020).

Furthermore, an antibody neutralization
mechanism is activated to clear the virus from the
body. Consequently, the severity of COVID-19 is
correlated with elevated levels of various
interleukins (such as IL-6, IL-2, IL-7, and IL-10), IP-
10, MCP-1, IFN-y, macrophage inflammatory
protein 1 (MIP-1), granulocyte colony-stimulating
factor (G-CSF), and tumor necrosis factor (TNF),
along with a mixture of T helper type 1 (Th1) and T
helper type 2 (Th2) responses (Huang, 2020; Tay,
2020). While these inflammatory cells and
mediators attempt to eliminate the virus, their
efforts are often ineffective, leading to prolonged
inflammation and damage to lung tissue. The
subsequent apoptosis of lung tissue cells results in
the release of new virus particles from type 1 and
type 2 pneumocytes. The loss of these pneumocytes
leads to extensive alveolar damage, ultimately
culminating in acute respiratory distress syndrome
(ARDS) due to persistent interference with
inflammatory cell sequestration and viral
replication (Xu etal., 2020). Numerous studies have
linked  increasing levels of circulating
proinflammatory cytokines and chemokines to
disease severity and mortality (Ye etal., 2020).

Effects on organs of COVID 19 infection

The onset of a systemic illness characterized
by multi-organ failure or damage is one of the
critical features associated with the severity of
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COVID-19. In this context, extrapulmonary
involvement arises as a direct consequence of
uncontrolled inflammation.

Respiratory System Damage

SARS-CoV-2 is a respiratory illness
transmitted via aerosols or microscopic droplets,
which can lead to pneumonia-like symptoms with
or without oxygen deprivation. This transmission
raises concerns regarding the infection of the
alveoli—specifically the gas exchange structures
and the type I and type Il lung epithelial cells. Type
I lung cells resemble traditional epithelial cells,
while type II lung cells are smaller, cuboidal in
shape, and contain organelles known as "flat body"
that secrete pulmonary surfactant. Without this
surfactant, the alveoli would collapse upon
exhalation. Leukocytes, endothelial cells, and
epithelial cells collectively contribute to
maintaining alveolar homeostasis, with alveolar
macrophages and epithelial cells serving as critical
components of the lung's defense barrier (Ali et al.,
2020).

During type II pneumococcal infection,
interferons and other interleukin genes associated
with antiviral responses are expressed more
frequently than genes responsible for surfactant
production. This immune communication recruits
additional cells from circulation, such as
neutrophils, and activates resident immune cells in
the alveoli, such as macrophages. Infected cells
produce high viral loads and initiate a form of cell
death known as "pyroptosis," releasing numerous
inflammatory mediators. This cascade of events
accelerates the death of type I lung cells, leading to
the infiltration of plasma proteins and cellular
debris, ultimately rupturing the alveolar barrier. As
the immune response-damaged alveoli begin to fill
with a mixture of plasma exudate, dead cells, virus
particles, inflammatory cells, and fibrin, the
interstitial space between the capillaries and the
alveoli expands. Consequently, gas exchange is
impaired, and acute respiratory distress syndrome
(ARDS), a related respiratory dysfunction, may
eventually develop (Alon et al., 2021).

Central Nerve System

Numerous case studies of COVID-19 have
identified neurological symptoms associated with
the infection. A study involving 214 patients
diagnosed with COVID-19 revealed that
neurological symptoms were present in 36.4% of
the cohort, increasing to 45.5% among those with
severe cases (Mao et al, 2020). Reported
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symptoms include headache, vertigo, confusion,
seizures, ataxia, ageusia (loss of taste), altered
smell perception (hyposmia/anosmia), and
Guillain-Barré syndrome. In addition, alterations in
taste or smell have been observed in 80% of
individuals with mild to moderate COVID-19
(Niazkar et al., 2020; Toscano et al., 2020; Lechien,
2020). According to Vaira et al. (2020), the
pathophysiology underlying the loss of taste and
smell is thought to involve the rapid degradation of
taste particles by sialic acid and subsequent
damage to the olfactory bulb and olfactory neuron
function. Autopsy findings of SARS-CoV infection
have demonstrated the presence of the virus in the
cerebrospinal fluid (CSF) and clear indications of
cerebral invasion (Baig et al., 2020).

Gastrointestinal, Liver, and Pancreatic
Manifestations

It has been extensively documented that the
liver and gastrointestinal (GI) system play
significant roles in the development of COVID-19.
Common gastrointestinal symptoms associated
with COVID-19 in both adults and children include
diarrhea, nausea, vomiting, and abdominal pain.
These symptoms are believed to result from SARS-
CoV-2 infection in enterocytes, leading to
dysfunction in the ileum and colon. Evidence of this
infection is supported by the extraction of viral
RNA from GI epithelial cells, confirming that SARS-
CoV-2 can infect the GI tract (Cha et al.,, 2020).
Cardiovascular Complications

Patients with severe COVID-19 can exhibit
significant cardiovascular damage, as evidenced by
several investigations that report notable increases
in traditional biomarkers of heart disease and
failure, such as cardiac troponin and brain
natriuretic peptide (BNP). Elevated levels of
cardiac troponin are associated with increased
levels of inflammatory markers, including C-
reactive protein (CRP), ferritin, and interleukin-6
(IL-6). Furthermore, research has linked
myocarditis and cardiomyopathy to conditions of
hypoxia and respiratory failure observed in these
patients (Guo et al., 2020).
Kidney Damage and Failure

Kidney damage, presenting in forms ranging
from proteinuria and mild elevations in blood
creatinine to acute kidney injury (AKI) and renal
failure, represents a significant complication
associated with both COVID-19 and cardiovascular
damage. Initial studies report an ARI incidence of
approximately 3-15% during infection. Among
COVID-19 patients, AKI has emerged as a
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prognostic marker for survival, affecting 20-40%
of ICU patients who subsequently require renal
replacement therapy (Cheng et al,, 2020; Zhou et
al., 2020).
Blood Clotting Changes

In severe COVID-19 infections, disseminated
intravascular coagulation (DIC) and thrombotic

events may arise, particularly within the
pulmonary  microvasculature, leading to
pulmonary dysfunction. While the precise

mechanisms remain unclear, the excessive release
of proinflammatory cytokines is believed to play a
critical role in coagulation activation. In this
context, the cytokine storm induced by SARS-CoV-
2 infection results in the release of interleukin-1
(IL-1), interleukin-6 (IL-6), and tumor necrosis
factor-alpha (TNF-a). Additionally, SARS-CoV-2
infection leads to decreased levels of angiotensin-
converting enzyme 2 (ACE2), resulting in elevated
angiotensin Il levels. Increased angiotensin Il levels
promote coagulation activation and inhibit the
fibrinolytic =~ system, contributing to a
prethrombotic state associated with COVID-19.
Notably, D-dimer, a byproduct of fibrin breakdown,
is present in significantly higher concentrations in
COVID-19 patients, particularly in severe cases.
Elevated D-dimer levels are often observed early in
the disease course and have been correlated with
poorer prognoses; however, the underlying causes
of these elevated D-dimer levels remain unclear
(Rostami & Hasan, 2020; Yu et al,, 2020; Lazzaroni
etal, 2021).

Pharmacology Therapy Options.

As prevention has emerged as the most
effective strategy against COVID-19, which has
impacted the world for approximately three years,
vaccination has been introduced as a critical
intervention. Vaccination represents a
pharmacological treatment approach aimed at
improving individual health outcomes and
alleviating the burden on healthcare systems
(Chakraborty & Parve, 2020). In the management
of COVID-19, antiviral and immunomodulatory
agents are administered as part of the
pharmacological treatment regimen, commonly
referred to as conventional therapy
Antiviral

Antiviral medications interfere with the life
cycle of the SARS-CoV-2 virus, effectively reducing
viral load and inhibiting viral replication. This
allows the immune system to better prepare to
combat infections caused by the SARS-CoV-2 virus
(Perazzolo et al., 2020). Classes of antiviral drugs
utilized in the treatment of COVID-19 include
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azithromycin, remdesivir, lopinavir/ritonavir,
favipiravir, and ribavirin (Ali et al.,, 2020; Jean et al.,
2020) (Table I).
Immunomodulators

Immunomodulatory drugs play a critical
role in regulating the immune response. Numerous
studies have demonstrated that SARS-CoV-2
infection can lead to progressive organ damage,
particularly affecting the lungs. This damage is
primarily attributed to an overactive immune
response characterized by excessive levels of
proinflammatory cytokines. Research indicates
that such hyperinflammatory responses can trigger
a cytokine storm, resulting in acute respiratory
distress syndrome (ARDS), unchecked apoptosis,
thrombosis, vascular leakage, and ultimately,
mortality (Hertanto et al., 2021; Perazzolo et al,,
2020). Various classes of immunomodulatory
medications are employed in the management of
COVID-19, particularly in cases exacerbated by
cytokine storms. These include tocilizumab,
baricitinib, interferon alpha-1a, statins,
dexamethasone, famotidine, naproxen, colchicine,
and melatonin (Rommasi et al., 2022) (Table II). By
modulating cytokine levels, immunomodulators
can help prevent the proinflammatory cytokine
storms that lead to ARDS (Figure 1).
Herbal Medicine

Herbal = medicines are  industrially
manufactured preparations that consist of pure,
genuine, and naturally occurring active ingredients,
unaltered by chemical processes. These products
derive their therapeutic effects from various plant
parts, including roots, rhizomes, stems, leaves, and
flowers (Zheng & Navarro, 2015). The rising
mortality rates, intersectoral impacts, and
increased prevalence of comorbidities associated
with COVID-19 have prompted researchers to seek
potential drug candidates to combat this infection.
For instance, antivirals such as remdesivir,
ribavirin, and favipiravir—originally developed for
influenza—have demonstrated positive effects
against severe viral infections by inhibiting viral
entry and replication (Kumar et al, 2021).
However, the use of these antivirals is often
accompanied by adverse side effects, including
acute kidney injury, gastrointestinal disturbances,
and fatigue (Izcovich et al,, 2022). Other candidates,
such as lopinavir, ritonavir, hydroxychloroquine,
immunomodulators (Simsek-Yavuz & Komsuoglu,
2021; Soy et al., 2020), and interferon-beta, have
not exhibited high efficacy and have failed to
demonstrate beneficial effects on viral clearance
and disease progression (Lauring & Malani, 2021).
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Conventional Therapy, Herbal Medicine, and Stem Cell-Based Therapies

Due to the limited effectiveness and
numerous side effects associated with conventional
COVID-19 treatments, an increasing number of
researchers and clinical practitioners are exploring
the integration of traditional herbal medicines,
which are already prevalent in communities, into
the therapeutic management of COVID-19. The
administration of herbal medicines is anticipated to
enhance immunity and accelerate patient recovery.
Compared to standard pharmaceuticals, herbal
remedies are often regarded as highly efficacious,
cost-effective, safer, and associated with fewer side
effects. Traditional herbal medicine, particularly in
Asia, has a long-standing history of therapeutic use
and has gained significant traction in recent years
(WHO, 2021; Liu, 2021). Furthermore, the public
appears to have greater familiarity with herbal
remedies than with generic medications. It is
estimated that over 80,000 distinct species of
herbal plants are utilized by nearly 80% of the
global population, with 25,000 herbal extracts and
formulations employed in daily practice
throughout South Asia. The Food and Drug
Administration (FDA) has patented hundreds of
herbal remedies, which contain around 200,000
active metabolites (Liu et al., 2021). The utilization
of natural remedies has surged during the
pandemic. A cross-sectional study conducted in
Peru found that among 1,747 participants, 80.2%
reported using medicinal plants as a preventive
measure. Of these, 71% indicated that they used
herbal remedies to treat respiratory symptoms,
while 24% reported using herbal medicine for two
or more respiratory symptoms. Notably, the
majority of individuals infected with COVID-19,
particularly the elderly or those with relatives
affected by the virus, have turned to herbal
remedies (Liu, 2021).

Similar trends were observed in Europe,
where Traditional Chinese Medicine (TCM)
experienced a surge in demand during the early
stages of the pandemic. A study conducted in
Norway among complementary and alternative
medicine (CAM) practitioners revealed that many
advised their patients to use ginger and fish oil.
Notably, over 40% of these practitioners reported
that they would not refer COVID-19 patients to
conventional medical doctors for treatment (Lin et
al,, 2022). In a cross-sectional study carried out in
several Asian countries, including Vietnam, 249 out
of 508 respondents (49%) reported using herbal
remedies to alleviate the typical symptoms of
COVID-19. The most commonly utilized herbs
included honey, ginger (Zingiber officinale Rosc.),
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perilla (Perilla frutescens (L.) Britt.), and garlic
(Allium sativum L.), which are traditionally used to
treat sore throat, cough, nasal congestion, and fever
(Paudyal et al., 2020).
Mechanism of Action of Herbal Medicines
Several mechanisms of action have been
identified for herbal medicines as potential
therapies for COVID-19, encompassing antiviral,
immunomodulatory, and  anti-inflammatory
properties. For example, Jinhua Qinggan Granule
(JHQGG), a Traditional Chinese Medicine (TCM),
acts by inhibiting the transcription and replication
of the COVID-19 virus, as well as suppressing the
release of interleukin-6 (IL-6), interferon-gamma
(IFN-y), immunomodulatory cytokines, and other
pro-inflammatory mediators. Additionally, it
inhibits the SARS-CoV 3CL protease and helicase
enzymes (V'kovski et al, 2021). Other notable
examples include Lianhua Qingwen Granule
(LHQWG), Xuanfei Baidu Granule (XFBD), Xuebijing
Injection (XB]), Qingfei Paidu Decoction (QFPDD),
and Huashi Baidu Granule (HSBD), all of which
exhibit broad immunomodulatory and anti-
inflammatory effects. These include the inhibition
of Aktl kinase, tumor necrosis factor-alpha (TNF-
a), various interleukins (IL-6, IL-1{, IL-10), IL-8 or
chemokine C-X-C motif ligand (CXCL) 8,
angiotensin-converting enzyme 2 (ACE2), mitogen-
activated protein kinases (MAPK1, MAPKS),
phosphoinositide-3-kinase-protein kinase B/Akt
(PI3K-AKT), vascular endothelial growth factor A
(VEGFA), caspase-3 (CASP3), and nuclear factor
kappa B (NF-xB) (Li et al,, 2023; Li et al., 2021; Xu
et al, 2021a). These herbal preparations also
demonstrate efficacy against SARS-CoV-2 3CL
protease and facilitate viral clearance, while
exhibiting protective effects on various organs,
including the reduction of organ damage,
pulmonary fibrosis, and the risk of secondary
infections (Paudyal et al., 2020; Cai et al., 2021).
The active metabolites found in Ayurveda
demonstrate efficacy by inhibiting the angiotensin-
converting enzyme 2 (ACE2) and the main protease
(Mpro) activity, as indicated by in silico studies.
Additionally, Ayurveda has the potential to inhibit
RNA polymerase, although evidence regarding this
mechanism of action remains limited (Gurung etal.,
2020; Havranek & Islam, 2021). One of the most
widely used Ayurvedic treatments for
asymptomatic, mild, and moderate COVID-19 is
Kabasura Kudineer (KSK). The components of

KSK—such as chrysoeriol, 5-hydroxy-7,8-
dimethoxyflavanone, magnoflorine, 6-
methoxygenkwanin, vasicinone, quercetin,
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scutellarein, tinosponone, cirsimaritin, chrysoeriol,
and luteolin—are derived from plants including
Andrographis paniculata, P. adhatoda, and Costus
speciosus. These components exhibit strong
binding affinities with the spike protein of SARS-
CoV-2. Furthermore, preclinical studies in mice
have demonstrated that Justicia adhatoda
possesses anti-hypoxic properties and mitigates
the severity of airway inflammation (Gheware et
al,, 2021).

Nilavembu Kudineer (NVK) is composed of
nine herbal ingredients renowned for their anti-

analgesic, anti-inflammatory, and antipyretic
properties. One of its key constituents,
Andrographis paniculata, exhibits
immunomodulatory  effects and alleviates

symptoms associated with flu infections, attributed
to its relatively high solubility and favorable
pharmacodynamic characteristics (Enmozhi et al,,
2020; Shirkande, 2022).

Ayurvedic Rasayana is a dietary supplement
that demonstrates both immunomodulatory and
antioxidant effects. Its primary constituents
include Asparagus racemosus, T. cordifolia, and
Withania somnifera. In silico studies have indicated
that Rasayana inhibits the activity of protein S,
Mpro, and RNA polymerase (Borse et al, 2021;
Mahaboob et al., 2022).

Asgandh Safoof, an Unani herbal remedy
derived from Arabic traditions, exhibits notable
immunomodulatory effects. It is known to enhance
CD4+ and CD8+ lymphocyte counts, as well as
improve hematologic profiles, particularly platelet
and white blood cell levels. In addition, Asgandh
Safoof inhibits T cell proliferation and prevents
SARS-CoV-2 entry by binding to the spike protein
and ACE2 receptors (Balkrishna et al., 2020).
Efficacy and Safety

Numerous clinical studies, including case
reports, case series, cohort studies, cross-sectional
studies, and randomized controlled trials
(RCTs), have demonstrated the efficacy and
safety of traditional Asian herbal medicines in
the prevention and treatment of COVID-19 (Table
ID).

Comparison of Conventional and Herbal
Traditional Chinese Medicine (TCM)

A comprehensive analysis revealed that the
Qingfei Paidu Decoction (QFPD) achieved a
treatment response rate exceeding 90% when
administered to 214 COVID-19 patients across four
provinces in China (Xia et al, 2022). Numerous
evidence-based investigations, both direct and
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indirect, support the efficacy of QFPD in treating
COVID-19 patients (Cao et al,, 2020; Zhang et al,,
2020).Notably, QFPD is the only traditional Chinese
medicine (TCM) that has been demonstrated to
be effective in managing COVID-19 across various
stages, preventing the progression from mild to
severe illness (Zhao et al,, 2021; Zhong et al., 2020).
In a retrospective multicenter trial involving 782
participants with mild to moderate COVID-19, early
administration of QFPD was found to accelerate
recovery, reduce the duration of hospitalization,
and facilitate faster viral clearance.

Moreover, QFPD was associated with a 0.3%
reduction in mortality, which is below the global
average (Shi et al, 2020). A separate study by
Xin et al. (2020) found that the combination of
Western medicine and QFPD led to improved
symptoms of COVID-19 and pneumonia.
Additionally, research indicates that the concurrent
use of QFPD with medications such as IFN-q,
oseltamivir phosphate, chloroquine, arbidol, and
ribavirin can shorten hospital stays, enhance
clinical outcomes, and produce more favorable
results on lung CT scans in COVID-19 patients (Hu
et al, 2020; Yang et al., 2020). According to Zhang
et al. (2021), QFPD administration is also
associated with a reduction in mortality rates and
does not increase the risk of organ damage. A study
conducted in Hebei province, China, involving 76
COVID-19 patients demonstrated that QFPD could
improve blood parameters and regulate clinical
symptoms with minimal side effects (Rahaman et
al, 2019; Lietal,, 2022).

The administration of Hua Shi Bai Du granule
(HSBD) has been shown to significantly decrease
the likelihood of a patient's admission to the
intensive care unit (ICU) and the need for artificial
oxygen support. Combined with injections of three
other Traditional Chinese Medicines (TCM) —
Xiyanping, Xuebijing, and Shenmai — HSBD exhibits
superior antiviral activity compared to standard
Western medical approaches and is effective in
mitigating lung inflammation (Wang et al., 2022). A
separate study reported that HSBD alleviated
clinical symptoms and reduced viral load in ratlung
tissue by 30% (Li et al., 2020). Additionally, HSBD
in conjunction with lopinavir-ritonavir therapy
appears more effective than lopinavir-ritonavir
monotherapy alone for COVID-19 treatment (Shi et
al,, 2021). Studies also indicate that HSBD enhances
symptom relief, decreases disease severity, and
lowers mortality rates in patients with severe
COVID-19 infection (Pan et al, 2020; Liu et al,,
2020).
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National treatment guidelines for severe and
critical COVID-19 cases have recommended
Xuebijing injection (XB]), a proprietary Traditional
Chinese Medicine (TCM) preparation derived from
the traditional Xuefu Zhuyu decoction. Originally
developed in 2003, XBJ was initially employed in
managing diseases such as Ebola, MERS, dengue,
and influenza (Tong et al, 2020). In a study
monitoring 42 COVID-19 cases over a week, 60% of
patients experienced improved lung function,
resulting in shorter hospital stays and faster
negative RT-PCR test results. Blood panel findings
indicated an increase in white blood cells,
neutrophils, platelets, and fibrinogen. In addition,
levels of inflammatory markers, including IL-6, IL-
10, CRP, and D-dimer, decreased post-treatment. In
a comparative study, patients treated with XB]
alongside standard medication had a lower
incidence of acute respiratory distress syndrome
(ARDS) than those in the control group who
received 0.9% NaCl with routine drug regimens
(Tong et al., 2020).

Furthermore, Xuebijing injection (XB]) has
been shown to reduce the risk of septic shock and
prevent progression to critical stages of illness.
Clinical symptoms, including cough, fever, fatigue,
and shortness of breath, resolved more swiftly in
the XBJ-treated group compared to the control
group, with the XB] group also requiring less time
in the ICU. Importantly, no cases of anaphylactic
shock were reported, and significant reductions in
inflammatory markers—IL-6, IL-8, and TNF—were
observed. XB] has also been noted to enhance
pulmonary absorption in patients with pneumonia.
In vitro studies demonstrated XB]'s protective
effects on cells against viral-induced death,
revealing a dose-dependent reduction in viral
plaques and preservation of cellular morphology in
treated cells compared to controls. A large-scale
study involving 31,913 patients treated with XB]
reported a minimal incidence of side effects, with a
probability of 0.3% (Xia etal., 2022).

Lianhua Qingwen (LHQW), a traditional
Chinese medicine (TCM) available in both granule
and capsule forms, has gained recognition for its
antiviral and immunomodulatory effects. Originally
utilized in China for managing SARS in 2002-2003,
as well as influenza and other respiratory
infections, LHQW was incorporated into China’s
COVID-19 treatment guidelines as an alternative
therapy during the pandemic (Zhong et al,, 2017).
In a clinical study involving 245 COVID-19 patients,
LHQW was shown to effectively relieve symptoms
such as fever, cough, and fatigue, while also
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reducing disease severity (Zhuang et al., 2020; Shen
et al, 2021). Studies further indicate that
substituting arbidol with LHQW can successfully
treat pneumonia without significant adverse
effects, with LHQW showing superior efficacy in
fever reduction (Yu et al., 2020; Zeng et al., 2020).
In a clinical retrospective study of 154 COVID-19
patients, those treated with LHQW exhibited higher
symptom remission rates than the control group
(Zeng et al., 2020). Another trial with 142 COVID-
19 patients demonstrated significant
improvements in lung CT scans and an increased
recovery rate following a 14-day course of LHQW.
Additionally, a combined treatment regimen of
LHQW, Huoxiang Zengqi,and Western medicine has
been reported to enhance the clinical outcomes of
COVID-19 patients by improving both drug efficacy
and prognosis (Xiao et al., 2020).

Jinhua Qinggan (JHQG), a Traditional
Chinese Medicine (TCM), is widely employed in
treating COVID-19 patients (Huang et al., 2021). In
a clinical study involving 80 COVID-19 patients
treated with JHQG, findings indicated a faster
conversion to negative nucleic acid test results and
reduced lung inflammation. Additionally, patients
in the JHQG group showed significantly higher
levels of leukocytes and granulocytes compared to
the control group (Liu et al,, 2020). Another study
on the combined use of JHQG and Western
medicine in treating 129 patients with mild COVID-
19 reported notable improvements in symptoms
such as fever, fatigue, and cough. However,
gastrointestinal side effects, including diarrhea,
were observed (Duan etal., 2011; Shah etal., 2022).

The Shufeng Jiedu capsule (SF]JDC)
demonstrates notable antiviral properties. In
studies, SFJDC significantly decreased the nucleic
acid expression of HCoV-229E and lowered the
pulmonary index in mice lungs compared to the
control group. It also reduced levels of
inflammatory mediators such as IL-6, IL-10, TNF,
and IFN in lung tissue, further supporting its
established anti-inflammatory effects previously
noted in cases of upper respiratory tract infections
and influenza. Xu et al. (2021b) found that SFJDC
effectively prevents or mitigates lymphopenia
associated with COVID-19 by increasing the
percentages of CD4+ and CD8+ T cells in peripheral
blood relative to the model group. Additionally,
SFJDC’s bioactive components modulate 11
immune and inflammatory pathways, including
PI3K-Akt, toll-like receptor, MAPK, ErbB, and NF-
kB signaling pathways (Tao et al, 2014). The
antiviral efficacy of SFJDC is attributed to three key
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bioactive compounds—polydatin, quercetin, and
wogonin—which directly inhibit the Mpro enzyme
(Xiaetal., 2020; Lietal.,, 2017).

Bufei Huoxue (BFHX) has shown promising
effects in patients recovering from COVID-19,

supporting functional recovery, improving
tolerance and endurance in physical activities, and
enhancing rehabilitation  outcomes. BFHX

effectively alleviates cough and symptoms related
to chronic obstructive pulmonary disease (COPD)
while significantly improving lung function and
pulmonary vascular hemodynamics. The treatment
exerts therapeutic benefits by modulating several
cytokines and signaling pathways, notably IL-6,
MAPKS, and specific post-transcriptional genes. In
addition, BFHX targets nuclear receptor coactivator
2 (NCOA2) and prostaglandin-endoperoxide
synthases PTGS1 and PTGS2, which play key roles
in its therapeutic mechanism (Chen et al., 2020).

Xiyanping (XYP), a Chinese herbal medicine,
is widely used for treating pneumonia and
respiratory infections, demonstrating notable
efficacy in community-acquired pneumonia.
Compared to traditional antibiotics and antiviral
medications, XYP offers superior therapeutic
outcomes, particularly through injection, which is
both effective and safe. XYP treatment provides
rapid symptom relief (such as fever and cough) and
accelerates SARS-CoV-2 clearance when compared
to standard supportive care. Additionally, XYP has
been shown to reduce or prevent further disease
progression relative to a placebo. Its excellent
safety profile in COVID-19 patients is evident, as no
significant side effects or complications have been
reported (Chen et al., 2020).

For over 40 years, Jiangyin granules (JY)
have been widely used to manage infectious
diseases. Clinical applications have demonstrated
JY's effectiveness in antiviral and anti-
inflammatory therapies, solidifying its role as a
valuable treatment option (Yong-Li et al., 2020).

Wang et al. (2021) suggest that Jiangyin
granules (JY) may target the ACE gene, which SARS-
CoV-2 utilizes to enter host cells. JY herbal extracts
that inhibit CYP3A may alter the pharmacokinetics
of drugs, such as licochalcone B and glycyrrhizin.
The component Radix Glycyrrhizae inhibits SARS-
CoV-2 by blocking IL-6 activation and can directly
influence the IL-6/STAT3 pathway (Luo et al,
2020). Although JY may alleviate various
symptoms—including fever, cough, fatigue,
headache, sneezing, nasal discharge, throat
irritation, muscle aches, chest discomfort,
vomiting, bloating, and abdominal pain—its effects
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do not appear significantly faster than those of a
placebo. Minor side effects, such as diarrhea, are
reported but not directly attributed to the
treatment itself. As a result, JY is recommended
primarily for mild COVID-19 cases (Zhang et al,
2022).

A randomized controlled trial (RCT)
examined the effects of a mixture of traditional
Chinese medicine (TCM) on chronic symptoms
associated with SARS-CoV-2, including recurrent
fever, chills, alternating fever, cough (with minimal
or yellow phlegm), flatulence or constipation,
shortness of breath, a red tongue, a greasy or
burning yellow hairy tongue, and a rolling, rapid
pulse. The proposed TCM combinations included
Kuxingren, Shengshigao, Gualou, Shengdahuang,
Shengmahuang, Zhimahuang, Tinglizi, Taoren,
Caoguo, Binglang, and Cangzhu. Compared to
conventional treatments, this combination was
effective in reducing levels of IL-16 and TNF.
Beyond addressing coughs, the herbal mixture
demonstrated clinical efficacy in reducing lung
heat, eliminating phlegm, alleviating chest
pressure, lubricating the intestines, and promoting
relaxation of the large intestine. Furthermore, it
exhibited anti-inflammatory, antioxidant, and
anticoagulant properties (Zhao et al., 2020).
Ayurveda Medicine

The Indian Ministry of Ayush has
recommended homeopathic medications for the
prophylaxis and treatment of COVID-19. Alongside
conventional treatments, homeopathy is utilized as
an adjunctive therapy (Rastogi et al, 2022). A
randomized controlled trial (RCT) involving 320
patients with confirmed COVID-19 compared the
efficacy of standard therapy—which included
azithromyrcin, pantoprazole, calcium,
montelukast/levocetirizine, zinc, and vitamins—
against standard therapy combined with
homeopathy. The most commonly prescribed
homeopathic remedies included herbal mixtures
such as Arsenicum album, phosphorus, and Bryonia.
The results indicated that homeopathy significantly
shortened the time to fever relief, thereby reducing
the need for antipyretics. In addition, symptoms
such as dyspnea, sputum production, fatigue, and
headache resolved more rapidly in patients
receiving supplemental homeopathy compared to
those receiving standard care alone. This evidence
suggests that the addition of homeopathy has led to
a decreased dosage and duration of standard
medication administration, as well as areduction in
the incidence of complications. No severe side
effects were reported during the treatment (Panda
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et al, 2022).0ther RCTs demonstrated that
Ayurvedic interventions, including Giloy Ghanvati,
Tinospora cordifolia, Swasari Ras, Ashwagandha,
Withania somnifera, Tulsi Ghanvati, and Ocimum
sanctum, effectively decreased cytokine and
inflammatory parameters such as serum hs-CRP,
IL-6, and TNF compared to a placebo. Moreover,
Ashwagandha was found to be as effective as
hydroxychloroquine for COVID-19
chemoprophylaxis, with the added benefit of
reducing mental stress in patients (Chopra et al,,
2020; Thakar et al.,, 2022).

Polyherbal remedies from the Siddha
medical system, such as NVK and KSK, have been
employed as public health interventions for dengue
and chikungunya, and more recently, for mild to
moderate COVID-19. The NVK regimen, known for
its antiviral activity and minimal toxicity, has
effectively treated dengue fever and chikungunya
(Jainetal.,, 2020). Research conducted by Natarajan
etal. (2002) has demonstrated that NVK possesses
antimicrobial, antipyretic, anti-inflammatory, and
immunostimulant properties. KSK, which consists
of 15 plants, is recognized for its antiviral effects
and has shown safety in toxicity studies, as well as
exhibiting antipyretic, anti-inflammatory,
immunomodulatory, thrombolytic, and
antibacterial properties (Parameswaran et al,
2021; Maurya et al, 2022b). In a randomized
controlled trial (RCT), the combination treatment
of NVK and CIC was found to accelerate recovery in
patients. Notably, the results of the RT-PCR test for
the NVK and KSK group on day 6 were negative,
contrasting with the positive results observed in
the control group.

KSK has demonstrated superior outcomes
compared to NVK in terms of the time required for
RT-PCR conversion to negative results. One study
reported that 50% of patients receiving KSK along
with standard therapy achieved negative RT-PCR
values by the third day. Additionally, patients in the
KSK group had the shortest hospital stays among
the three treatment arms. Statistically significant
differences in IL-6 indicators were observed
between the Siddha therapy group and the placebo
group throughout the trial, and no adverse effects
were reported. When used in conjunction with
allopathic treatment, both NVK and KSK exhibited
good safety and efficacy in managing mild to
moderate COVID-19 infections (Srivastava et al.,
2021). Similar results were observed in a
randomized controlled trial (RCT) involving the
novel Ayurvedic formulations ZngiVir-H and
Ayurcov, which were administered as adjuncts to
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conventional therapy. In cases of mild to moderate
COVID-19, these Ayurvedic remedies accelerated
recovery by reducing the duration to negative RT-
PCR results and swiftly alleviating symptoms such
as cough, dyspnea, and fever in the intervention
group compared to the control group. Importantly,
no significant adverse effects were noted during
the study (Sasidharan et al., 2022).

The Ayurvedic regimens Sanshamani Vati,
AYUSH Kadha, and Anu Taila have been shown to
enhance immunity while simultaneously reducing
levels of pro-inflammatory cytokines such as IL-2,
IL-4, IL-6, IL-10, IL-12, and GI markers. This was
demonstrated in a non-randomized controlled
study. Furthermore, the decline in COVID-19-
related indicators, including CD3+, CD4+, and CD8+
cells, was less pronounced in patients receiving
these Ayurvedic treatments compared to the
control group. Collectively, these findings suggest
an overall improvement in quality of life (QoL) for
patients (Maurya et al., 2022a; Nesari et al.,, 2022).

A case study illustrates how the use of
Ayurveda prior to COVID-19 infection accelerated
the healing process in a patient. The individual had
been utilizing Ayurvedic treatments for seven years
to manage hypothyroidism, skin disorders, and
sleep disturbances. His regimen included
Guggulutikta Ghrita, Kaishora Guggulu,
Ekavimshatika Guggulu, Khadirarishta, Durvadi
Taila/Nalpamaradi Taila, and Anu Taila. Upon
developing symptoms such as stomach pain, cough,
fever, body aches, and loss of taste and smell, the
patient found that Ayurveda facilitated a more
rapid and safe recovery from COVID-19 compared
to conventional pharmacological treatments,
effectively preventing the condition from
worsening even after experiencing a seven-day
fever (Girija & Sivan, 2022; Reddy et al., 2020).

A clinical study involving 855 COVID-19-
positive patients demonstrated that a combination
of Ayurvedic treatments, specifically Samshamni
Vati and Kalmegh Vati at a dosage of two 250 mg
tablets each, coupled with 30 minutes of structured
yoga, effectively reduced COVID-19 symptoms
(Sharma et al., 2020).

Other Herbal Medicines

Persian medicine utilizes clinical experience
and appropriate herbal treatments to prevent and
treat microbiological infections and respiratory
disorders. Some notable herbs include Punica
granatum L., Rheum palmatum L., Glycyrrhiza
glabra L., N. sativa L., Althaea officinalis L., Zataria
multiflora Boiss., Matricaria chamomilla L., Ziziphus
racte Mill.,, Ficus carica L., Urtica dioica L., and
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Nepeta racteateBenth. These substances exhibit
impressive profiles, demonstrating antioxidant,
anti-inflammatory, antitussive,
immunomodulatory, bronchodilator, antiviral,
mucolytic, and anti-SARS-CoV activities. Compared
to standard therapies, these herbs significantly
shorten hospital stays, accelerate clinical
improvement, and alleviate symptoms such as dry
cough, fever, muscle pain, anorexia, and runny nose
(Karimi et al,, 2021).

Nigella sativa oil (NSO) is recognized for its
immunomodulatory and antiviral properties,
making it a potential treatment for COVID-19. A
randomized controlled trial (RCT) demonstrated
that NSO significantly improved recovery rates
among mild COVID-19 patients by day 14, with
nearly 62% of those treated with NSO showing
recovery. The NSO-treated group also experienced
an average recovery time that was about two days
shorter than the control group. In addition,
significant reductions in COVID-19 symptoms,
including anosmia, runny nose, chills, and loss of
appetite, were  observed  post-treatment,
suggesting that N. sativa L. may help reduce
inflammation (Koshak et al.,, 2020). Furthermore,
NSO has demonstrated efficacy as a mucolytic
agent, outperforming bromhexine, which is
commonly used in bronchopulmonary infections
(Mitja et al., 2020; Skipper et al., 2020). Given these
benefits, N. sativa L. may also offer therapeutic
effects on autophagy dysfunction, oxidative stress,
ischemia, and inflammation in various conditions,
including diabetes, cardiovascular disease, and co-
infections with bacterial and viral pathogens
associated with COVID-19 (Koshak et al., 2020;
Islam et al,, 2021).

Nano-curcumin is recognized for its anti-
inflammatory = properties, particularly  in
modulating and decreasing the production of
inflammatory cytokines such as IL-1 and IL-6. A
study comparing the effects of curcumin to a
placebo demonstrated that curcumin effectively
inhibited the expression of several pro-
inflammatory cytokines and chemokines, including
IL-6, IL-10, TNF-q, and IL-12. By limiting cytokine
storms, nano-curcumin has the potential to reduce
mortality associated with severe inflammatory
responses (Hamed et al,, 2020).

Saliravira® is a herbal medicine formulated
from a blend of ingredients, including Glycyrrhiza
glabra, Rheum palmatum, Echinacea purpurea,
Hyssopus officinalis, Rosmarinus officinalis, and
Panax ginseng. It has emerged as a candidate for a
new drug to combat COVID-19 due to its anti-
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inflammatory, antiviral, and immune-boosting
properties. This herbal combination is believed to
enhance several biological pathways, notably
improving the NF-kB signaling pathway and the
type 1 interferon pathway, while also suppressing
the viral replication and infection processes in
COVID-19 patients. Saliravira® has been shown to
accelerate the relief of symptoms such as pain, sore
throat, and muscle and joint pain. Clinically, it
contributes to shortening treatment duration,
preventing chronic complications, and reducing
mortality rates among COVID-19 patients.
Consequently, Saliravira® is recommended for
both treatment and prophylaxis of COVID-19
(Ramazani et al., 2020).

Hyoscyamus niger is commonly utilized as a
sedative and analgesic. Beyond this, it is
traditionally used to address respiratory
conditions like asthma and lung infections, as well
as spasmodic coughs, stomach colic, and pain
associated with intestinal worms (Alamgeer et al.,
2018). Propolis, also known as bee glue, is a
complex resinous substance produced by honey
bees (Apis mellifera). One of its components,
quercetin, has demonstrated the ability in vitro to
inhibit protease enzymes of SARS-CoV-1 and
MERS-CoV viruses and modulate the cellular
unfolded protein response (UPR) (Polansky, 2020).

A randomized controlled trial (RCT)
conducted in China combining Hyoscyamus niger
and propolis demonstrated that these agents can
alleviate symptoms such as runny nose, laryngeal
irritation, fever, muscle aches, dry cough, sore
throat, and fatigue. Additionally, propolis has
shown potential to enhance lung vital capacity,
significantly increase forced expiratory volume in
one second (FEV1), elevate blood oxygen levels,
and reduce proinflammatory cytokines (Forte etal.,
2018). An in vitro antimicrobial study further
indicated that propolis inhibits the growth of
several bacterial pathogens, including Haemophilus
influenzae, Streptococcus pneumoniae, Klebsiella
pneumoniae, Streptococcus pyogenes, and Moraxella
catarrhalis (Kosari et al., 2021).

Persian barley water (PBW), derived from
Hordeum vulgare, has been recommended as a
home remedy for systemic inflammatory disorders,
particularly respiratory inflammation and related
fevers. Barley is rich in nutrients such as selenium,
tocotrienols, phytic acid, lutein, vitamin E,
catechins, and vitamin C, which contribute to its
anti-inflammatory, antioxidant, and immune-
boosting properties. These compounds also
support gastrointestinal and liver health, exhibit
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anti-cancer effects, and reduce uric acid levels
(Robles-Escajeda et al., 2013). In a randomized
controlled trial by Tavakoli et al. (2022), PBW was
shown to expedite hospital recovery, reduce fever,
and rapidly balance inflammatory markers,
including ESR, CRP, serum creatinine, and albumin.
However, it had no significant effect on respiration
rate, blood neutrophil count, cough, body pain, or
oxygen saturation (Tavakoli et al., 2022).

Zufa syrup, a traditional Persian herbal
remedy composed of various plant extracts—
including Nepeta bracteata, Ziziphus jujube, Adas,
Cordia myxa, Papaver somniferum, Glycyrrhiza
glabra, Lavender, Ficuscarica,
Adiantumcapillusveneris, Viola, Viper's buglosses,
Iris, and sugar—is used to treat respiratory
ailments. For patients exhibiting mild-to-moderate
COVID-19 symptoms, Zufa syrup has shown
promising effects. In a 10-day follow-up trial, all
symptoms gradually resolved, with no patients
requiring hospitalization or supplemental oxygen.
Reported symptoms—such as myalgia, cough,
headache, anorexia, anxiety, and insomnia—
remained stable throughout the trial. Dyspnea
intensity remained consistent until day 8 but was
observed to be less severe in the placebo group by
day 10. Oxygen saturation and heart rate
maintained stable trends, and were similar across
both intervention and control groups, with no
adverse effects reported (Borujerdi et al., 2022).

Bio-shield Superfood (NBS), a natural and
health-promoting herbal supplement, has shown
promising effects in enhancing immune system
functionality. It is enriched with essential
vitamins—A, B1, B2, B3, B5, B6, B9, C, D, and K—
and minerals, including calcium, iron, boron,
copper, manganese, zinc, magnesium, potassium,
phosphorus, and sulfur, as well as omega-3, -6, and
-9 fatty acids. Research indicates that NBS
significantly reduces levels of LDH, serum CRP, and
ESR, underscoring its organ-protective benefits.
Administered over a 14-hour period, NBS has been
shown to lower CPK, a marker of cardiac muscle
stress, and decrease SGOT and SGPT enzyme levels,
which are indicators of liver health. Moreover, NBS
demonstrates  substantial  anti-inflammatory
effects, particularly in reducing inflammatory
cytokines like IL-6 in COVID-19 infection,
increasing blood oxygen levels, and mitigating
lymphopenia post-infection (Mosadegh et al,
2020).

To support the treatment of COVID-19
patients in Vietnam, the herbal capsule medication
Kovir was recently developed, drawing upon the
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traditional Ren Shen Bai Du San formula. Kovir
contains a blend of 12 herbal ingredients, including
Radix Bupleuri chinensis, Poria cocos, Radix et
Rhizoma Glycyrrhizae, Radix Platycodi urantiara,
Radix Codonopsis pilosulae, Radix Peucedani,
Fructus urantia, Rhizoma Ligustici wallichii, Radix
Angelicae  pubescentis, Rhizoma et Radix
Notopterygii, Rhizoma Zingiberis, and menthae
herb. Results from a randomized controlled trial
(RCT) indicate that Kovir significantly reduced the
duration of symptoms for patients with mild
COVID-19, in comparison to a placebo. However, it
did not yield significant differences in the
neutrophil-to-lymphocyte ratio, total leukocyte
count, or viral clearance (Mosadegh et al., 2020).

Recent Non-Pharmacological therapy
Stem Cell-Based Therapy

The development of COVID-19 therapies has
also expanded to include non-pharmacological
approaches, such as stem cell therapy, which has
garnered significant interest from clinicians. Stem
cells are primarily utilized as immunomodulatory
agents to mitigate inflammatory responses and
help prevent cytokine storms. Historically, stem
cells have been employed in the treatment of
various conditions, including autoimmune diseases
(Munir & McGettrick, 2016) and infectious diseases
(Mezey & Nemeth, 2015).

Researchers are utilizing stem cells in
COVID-19 treatment due to their regenerative
capabilities, their ability to clear alveolar fluid, and
their potential to reduce thrombotic events, among
other therapeutic mechanisms (Jamshidi et al,
2021). Inflammatory modulation through stem
cells involves the secretion of chemokines (such as
CCL5, CXCL9, CXCL10, and CXCL11), as well as
indoleamine 2,3-dioxygenase (IDO), nitric oxide
(NO), transforming growth factor-beta (TGF-f3),
and prostaglandin E2 (PGE2). Mesenchymal stem
cells (MSCs) play a key role in these processes.
Additional mechanisms include inhibiting dendritic
cell antigen maturation and presentation,
promoting M2 macrophage activation, and
suppressing cytokine storms (Wang et al., 2018;
Arabpour et al,, 2021).

Numerous studies have highlighted the
potential of stem cells to enhance life expectancy,
improve pulmonary health, and expedite recovery
in COVID-19 patients. However, further research is
still needed to fully understand these effects. Prior
investigations have demonstrated that
mesenchymal stem cells (MSCs) can convert
mature dendritic cells (DCs) into a novel type of
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Jagged-2-dependent DC regulator. The regulation
of these DCs is immunosuppressive and plays a
crucial role in maintaining immunological
homeostasis (Liu et al., 2012). Notably, the extent
of DC upregulation increased significantly
following MSC treatment. In addition, MSC therapy
was associated with reduced levels of tumor
necrosis factor (TNF) and interleukin-10 (IL-10) in
critically ill COVID-19 patients (Chen et al., 2022).

A study conducted in Beijing, China, divided
participants into two groups: a control group and a
stem cell therapy group. The results indicated that,
within the stem cell therapy group, peripheral
lymphocyte counts increased after 14 days.
Furthermore, there was a notable reduction in
hyperactive cytokine lymphocytes three days post-
injection, followed by improvements in pulmonary
function and overall health after the 14-day period
(Xiong et al., 2021). Similar findings were reported
in additional studies and systematic reviews
conducted in China, which demonstrated a
significant reduction in patient mortality.
Importantly, no substantial differences in the
incidence of side effects or severe adverse
reactions were observed. However, it was noted
that this therapy did not shorten the length of
hospitalization for patients (Zhang et al., 2022).

Qu etal. (2020) reported findings consistent
with these observations. Their study, which
analyzed data from nine studies encompassing 200
patients, found no serious adverse events (SAEs)
associated with mesenchymal stem cell (MSC)
administration. Although some adverse events
(AEs) were noted across several studies, all side
effects resolved without complications.
Additionally, the stem cell therapy group
demonstrated a reduction in mortality rates, with
25% of patients experiencing fatal outcomes
compared to 43% in the control group. However,
despite these promising trends, the differences in
mortality rates did not reach statistical
significance, primarily due to methodological
limitations that hindered the robustness of the
evidence (Qu et al,, 2020). These findings suggest
that stem cell therapy could serve as a potential
alternative treatment to enhance the clinical
outcomes of COVID-19 patients.

However, it appears that current research on
this topic is limited to a small sample size and lacks
adequate control groups, making it difficult to draw
definitive conclusions. Furthermore, it remains
uncertain whether the observed effects in patients

432

were directly attributable to the administered stem
cells, as these were provided to the treatment
group concurrently with conventional therapy.

To thoroughly assess the efficacy and safety
of stem cell therapies for COVID-19, it is essential to
conduct multicenter studies that incorporate
appropriate randomization, larger sample sizes,
and suitable control groups, along with extended
follow-up periods (Choudhery & Harris, 2020).

Suggestions and Recommendations for Using
Recent COVID-19 Therapy

Based on the clinical studies conducted, the
incorporation of herbal ingredients in the
treatment and prevention of severe COVID-19
infections has shown satisfactory outcomes and
appears promising as a complementary or adjuvant
therapy to conventional treatments. Furthermore,
the side effects reported in these studies were
generally mild and, in some cases, not directly
attributable to the administration of herbal
remedies. Overall, the use of herbal medicines
holds potential to enhance treatment efficacy
compared to standard therapies alone.

Nonetheless, the use of herbal medicines
necessitates careful consideration of potential side
effects and interactions when used in conjunction
with conventional therapies. Identifying the source
of any adverse effects—whether they stem from
herbal remedies, standard treatments, or their
combination—remains challenging due to the
limitations of current research findings.
Additionally, long-term effects associated with
these therapies have not been adequately
studied. The definition of herbal medicines is
broad and varies across regions and countries,
which can lead to the distribution of herbal
products lacking rigorous certification. Some of
these products may not have undergone patenting,
research, or oversight by local drug regulatory
agencies, raising concerns about their safety and
efficacy.

The same considerations apply to standard
pharmacological therapies for COVID-19 patients.
Even in clinical studies demonstrating the efficacy
and safety of these conventional treatments, the
administration of standard medications must
adhere to established guidelines and be tailored to
the individual patient's condition. This careful
approach is crucial to prevent side effects that may
worsen the current conditions experienced by
patients with COVID-19 infection.
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Clinical studies on mesenchymal stem cell
(MSC) treatment for COVID-19 patients have
indicated promising results, with minimal side
effects. These findings position MSC therapy as a
potential alternative for treating individuals with
COVID-19. However, there are drawbacks
associated with stem cell therapy, including the
high costs associated with comprehensive and
prolonged hospitalization, which can exceed those
of conventional treatments. Consequently, careful
consideration is necessary when selecting stem cell
therapy as an option for COVID-19 treatment.
Suggestion

The combination of herbal medicines with
standard pharmacological treatments necessitates
careful monitoring of both clinical and side effects
in patients. It is advisable to select herbal remedies
supported by existing clinical studies and,
whenever possible, to opt for those that are
patented or recommended by local authorities.
Regarding alternative stem cell therapy,
meticulous consideration is essential due to the
elevated costs associated with the treatment, which
may be comparable to or even exceed those of
conventional therapies, as well as the extended
duration of hospitalization required.

CONCLUSION

Several of the latest treatment options for
COVID-19, including pharmacological therapies,
herbal medicines, and stem cell therapies,
demonstrate significant efficacy and safety in
addressing the active phase of the disease and
preventing post-infection multi-organ damage. The
mechanisms of action of these therapies primarily
encompass antiviral effects, immunomodulation,
organ  protection, and anti-inflammatory
properties. Notably, stem cell therapy appears
particularly promising as a regenerative treatment
for COVID-19, owing to its capacity to repair
damaged lung tissue following the acute cytokine
storm associated with the disease and its inherent
antiviral properties. Consequently, these therapies
hold substantial potential for effectively combating
COVID-19 infection.
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