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Abstract Original Research Article

There is accumulating emerging evidences on the extended therapeutic potential of antimalarial drugs, particularly artemisinin
derivatives have anti-SARS-CoV-2(COVID-19) effects. The artemisinin derivative Artesunate and Artemether have most promising
agents exhibiting improved pharmacokinetic properties and have pleotropic effects. Artemisinin-based combination therapy (ACT)
at recommended doses clinically used in malaria, showed in-vitro inhibition of SARS-CoV-2 replication and ACTs containing
Artemether/Artesunate in combination with Lumefantrine/Mefloquine/Amodiaquine would be attractive candidates for treatment of

COVID-19 considering their excellent safety profiles in humans and available at a relatively low cost.
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INTRODUCTION:

To date, there is no safe effective therapy for
treatment of the COVID-19 (SARS-CoV-2) and
treatment remains largely supportive, resulting
increased mortality and morbidity across the planet.
FDA approved drugs already licensed for other
diseases can be used to treat COVID-19 infection to
avoid costly clinical trials, and to discover new drugs
and obtaining regulatory approval take years. Such
FDA approved drugs reduce concerns regarding
adverse effects in patients as they have gone through
rigorous safety and risk testing for human use. Such
drugs even only partially effective, the total viral
load in the host cells would reduce and prevent the
critical threshold of becoming severe illness, could
be applied as “off-label” to decrease the progression
of disease hence morbidity and mortality and
spreading of disease. Accumulating evidences on the
extended therapeutic potential of artemisinin
derivatives are emerging. The artemisinin derivative

Artesunate and artemether have anti-SARS-CoV-2
effects  in-vitro and  exhibit  improved
pharmacokinetic properties with excellent safety
profiles in humans, also have favorable pleotropic
effects. The widely available low cost ACTs
containing Artemether/Artesunate in combination
with Lumefantrine/Lumefantrine/Amodiaquine
showed significant in-vitro inhibition of SARS-CoV-
2 replication can be use for treatment of COVID-19.1

IN-VITRO ACTIVITY OF ANTI-MALARIAL
DRUGS AND ACTs AGAINST SARS-CoV-2:

(i) Lumefantrine in-vitro activity against
SARS-CoV-2 in Vero E6 cells study: the
ECso was 23.17£3.22uM (12.26pg/ml) and
CCso was >100uM and SI of 4.40+0.61.
Lumefantrine has low hepatic clearance and
negligible renal excretion leads to prolonged
half-life of 6 days or > 119 hours in healthy
volunteers, thus has cumulative plasma and
lung concentration after multiple
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(ii)

(iif)

(iv)

administration of ACT  combination
Artemether 80mg + Lumefantrine 480mg,
(twice daily x3 days) and can achieve the
ECso in both plasma and the lungs tissue
could exceeds Lumefantrine ECso of
23.17uM. Lumefantrine with an ECso of
23.17+£3.22uM is not prominent; however,
Lumefantrine showed therapeutic promise
due to high plasma and lung concentrations
after multiple dosing causes drug
accumulation. To cure malaria Lumefantrine
concentration of 175-280ng/ml should be
kept for 7 days to minimize risk of malaria re-
infection and Lumefantrine concentration on
day 7 ranges from 170ng/ml to 500ng/ml.2
Lumefantrine concentration > 200ng/ml
associate with >98% cure rate in parasitemia
of <135000/uL. For higher density of
parasitemia the 7" day drug concentration
should be > 256ng/ml. Concentration of
Lumefantrine is decreased in young children,
pregnancy, smoker, unsupervised intake,
with  Etonavir & Rifampicin intake.
Lumefantrine recommended doses for
malaria are: 90mg/kg (48-114mg) for Infants,
65mg/kg (30-111mg) for child with >1-4
years age, 72mg/kg (48-110mg) for 5-11
years age and 58mg/kg (19-108mg) for >12
years age.®

Artemether in-vitro activity against
SARS-CoV-2 in Vero E6 cells study: The
ECso was 73.80+26.91uM and CCso was
>200uM and SI of 3.13+1.4.The Cmax of
Artemether was found to be low (0.28 uM);
however, the partner Lumefantrine Cmax is
much higher.

Artesunate and DHA in-vitro activity
against SARS-CoV-2 in Vero E6 cells
study : showed ECso values of 12.98+5.30
puM and 13.31+1.24uM respectively, which
could be clinically achievable in plasma after
intravenous  bolus  administration  of
Artesunate.’

Artemether 80mg + Lumefantrine 480mg
in antimalarial doses leads to Cmax of DHA
and Lumefantrine around 126ng/ml and
6.98ug/ml (1uM&33uM) respectively and
inhibit SARS-CoV-2 by 27.1%.
Lumefantrine ECso was 24.7 + 3.6, CCgo =

(v)

(vi)

59.8 + 26.8 and CCsp = 87.7 £ 11.9 & Sl of
4. A single oral dose of Lumefantrine (480
mg) led to Cmax of 1.1 uM.The ECso of DHA
was 20.1 + 4.5, ECg0=41.9 + 18.0, CCs50=58.9
+ 7.4 and Sl of 3.

Mefloquine: - Mefloguine showed anti-
SARS-CoV-2 activity with ECsp of 1.8 uM
and ECgo of 8.1uM, CCs0=14.4%2.1 and Sl of
8. Antimalarial drugs concentrated 10 to 160
folds more in lungs than in blood and
Mefloquine concentrated >10 folds in the
lungs than plasma, thus 100% inhibition of
SARS-CoV-2 could occur in the lungs
Mefloquine administered at anti-malaria
dose of 1250 mg led to a blood concentration
of 1648ng/ml (around 4 pM) in healthy
males.

Mefloquine +Artesunate at 550mg+250mg
(equivalent blood concentration 8.3 and
5uM) lead to 72.1+18.3% inhibition of
SARS-CoV-2 in-vitro. Lumefantrine,
Piperaquine and DHA showed anti-SARS-
CoV-2 activity with ECsp of 24.7, 33.4 and
20.1uM  respectively. However, ACTs
(Artemether + Lumefantrine, Artesunate +
Amodiaquine, DHA+ Piperaquine, and
Artesunate + Pyronaridine, evaluated plasma
concentrations at recommended doses used in
uncomplicated malaria treatment, showed
in-vitro  inhibition of  SARS-CoV-2
replication by 30%.> A fixed-dose of
Artemether+Lumefantrine (80mg+280mg, in
the ratio of 1:6) led to plasma Cmax of DHA
and Lumefantrine around 126ng/ml and
6.98mg/ml (in experiment estimated at 1 and
33 uM).® The terminal half-life of Artemether
+ DHA was < 1h and < 0.1h respectively and
Lumefantrine terminal half-life had 3-5 days
in malaria patients. The plasma AUC of
Lumefantrine on the 7" day could be >280-
500ng/ml. Lumefantrine oral absorption is
increased by 16 folds and Artemether by 2
folds with high fat meals. Viral
nucleoproteins  of  SARS-COV-2 s
completely inhibited by Artesunate, DHA
and Lumefantrine at 25uM, 25uM and
100uM respectively in-vitro and all acts at
post-entry stages. Artesunate following
single IV dose of 120mg (312.5umol/L)
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(vii)

produce Cmax of 42uM which is greater than
ECso of Artesunate 13.31+1.24uM against
SARS-CoV-2. Artesunate could inhibit
SARS-CoV-2 in a dose dependent manner.
As the Cmax of IV bolus Artesunate is 20
fold higher than IM route used in the same
dose, 1V bolus Artesunate is preferable .’
Artesunate having antiviral properties with
multiple pleotropic effects is a perfect
potential agent for the treatment of
symptomatic COVID-19 infection and its
related hyper inflammation states.® Empirical
IV bolus (within 2-10 minute) Artesunate
4mg/kg administered twice daily for five
days among rapid antigen test(RAT) and RT-
PCR negative hospitalized moderate to
severe clinically proven COVID-19 patients
was safe and  effectively  decreasing
morbidity and mortality without any adverse
effect.®

Pyronaridine:- ECso was 0.72 = 0.6, ECgo=
0.75+0.4, CCsp=15.9+£1.6, and Sl of 22
Pyronaridine inhibit SARS-CoV-2
replication with a half maximal inhibitory
concentration (ICsp) of 1.084uM and a half
maximum cytotoxic concentration (CCso)
was 37.09uM and Sl of 34.22 at 24 hr post
infection (hpi) in Vero E6 cell. The
corresponding value for Artesunate 1Cso was
51.06uM and CCsg of >100uM & SI of
1.885.In Calu-3 cells study:-(human airway
epithelial cell origin representing susceptible
cells in COVID-19 infection), Artesunate
ICso against SARS-CoV-2 was 1.76 uM at 24
hr (hpi) & CCso was > 100uM and SI of
>57.82 and Pyronaridine at 24 hr ICso was
6.413uM, CCsp was 43.08uM & SI of 6.718
and at 48hr hpi ICso was 8.577uM & CCs
was >100pM & SI of >11.66. Both
Artesunate and pyronaridine reduce viral
replication in a concentration dependent
manner and function at post entry stages.
Antiviral effect occurs by Artesunate and its
metabolite  DHA  contribute  equally.
Pyronaridine + Artesunate are currently
under a phase-I1 trial in R Korea for COVID-
19 treatment.1°

In vitro Antiviral Effects of Selected Anti-
malarial drugs against SARS-Cov-2:- S Krishna
et.al. Reported that Artesunate 1Cso in VVero E6 cell
was 53 puM and in Calu-3 cell it was 1.8 pM.
Lumefantrine 1Cso in Vero E6 cell was 33 pM and
Mefloquine had between 1-2.5 uM and 2.0-1.3
respectively. Hydroxychloroquine (HCQ) ICso in
Vero cell was 1.1 uM, but in Calu-3 Cell it was 103
MM and it was ineffective in human clinical trials.
Pyronaridine ICso in Vero cell it was > 0.5-1.0 uM
and Piperaquine + DHA had between 4.0- 5.0 and
2.0-2.5 uM.! Artesunate ECso in-vitro Vero cell had
between 7pg/ml and 12ug/ml and was highest
potency among all artemisinin derivatives against
SARS-CoV-2 and complete inhibition was observed
at concentration of 15ug/ml. Artemether has no
significant effect at concentration up to 179ug/ml
and CCso was 1220ug/ml and SI of <7. In human
hepatoma cell (Huh7.5) Artesunate ECso was
11pg/ml and close complete viral inhibition occurred
at 22pug/ml & CCso was 93pg/ml and Sl of 8.
Artemether ECso was 135ug/ml and close complete
inhibition of virus occurs at 179ug/ml and SI was 2
and CCsp was 303ug/ml. Following Artemether
administration Cmax value were between 311-
776ng/ml which is close to 3 orders of magnitude
below ECsp value for SARS-CoV-2. Artesunate ECso
was 13uM vs 18uM in this study. The ECso of
Artemether was 8 fold higher and >8 fold higher in
Vero cell than Cao et al* study. Artesunate had higher
potency against the virus tested in Vero E6 cell and
Huh1 cell. Artesunate only showed ECso value in the
range of clinically achievable plasma and tissue
concentration when used in the dose of 2-4 mg/kg
body weight by IV bolus and reported peak plasma
concentrations (Cmax) were between 194 &
29.7ug/ml in patients and Cmax/ECso value were
between 2.5 & 4.2 in animal study. Artesunate tissue
concentrations were several folds higher than plasma
concentration.! Artemether efficacy estimated at
ECsoof 1.23 uM (Nair MS et al) ** and was cytotoxic
at concentrations slightly above that level, while Cao
ET al.* reported an ICso of 73.8 uM but with less
toxicity. Hot water extract of Artemisia Annua ICsp
was <12 puM (Artemisinin 12.3-18.5 pM=1.7-2.6
pg/ml), Amodiaquine 1Csp was 5.8 pM and
Lumefantrine had ICsp of >70 uM in this study
versus in Cao R et al,* it was 23.2 uM. Artesunate &
DHA ECso was more than 100uM and for Artesunate
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it was 53uM in Vero Cell & a CCsp of higher than
100 uM (> 100 uM) and an SI of > 1.885.The
inhibitory effects of Artesunate in Calu-3 cell 1Cso
was 1.76 uM (1.8uM), CCsp>100 puM, and SI>56.82
(Bae JY et al)!°, were notably better than those of in
Vero cells and Artesunate ECso was 18.2uM in study
of MS Nair et al.'® A recent report showed that
artemisinin-related compounds have some anti-
SARS-CoV-2 activity, with DHA, Artesunate, and
Arteannuin B having ICsg values <30 uM (Cao et al.,
2020),* and DHA having ICsp values of 1-10 uM
(Bae et al., 2020).1° Artesunate have ICso values
against SARS-CoV-2 of 7-12ug/ml (0.7-1.2 uM by
Gilmore et al 12 and 2.6 uM (Bae et al.X® There were
also anti-SARS-CoV-2 activity of other non-
artemisinin antimalarial drugs including
Lumefantrine reported ICso was 23.2uM.’ Artesunate
proved to be most potent against SARS-CoV-2 with
ranges of different ECsg in different physiologically
relevant cell culture models, such as  Vero E6,
human hepatoma Huh7.5 cell and human lung
carcinoma cell line A549-hACE2. Artesunate ECso
of 7-12 pg/ml and Artemether ECso of 53-98ug/ml,
Artemisinin annua extract ECso of (83-260ug/ml,
and Artemisinin of 151 to 208ug/ml, the SI were
mostly below 10(ranges 2-54) suggesting small
therapeutic window. The typically used doses of
Artesunate 2 to 2.4 mg/kg IV bolus administration
reported peak plasma concentrations (Cmax) were
between 19.4 and 29.7ug/ml in patients, thus Cmax
of Artesunate exceeding ECso can be achievable
clinically. In animal studies following administration
of a single dose of Artesunate, tissue concentrations
including lung, Kkidney, intestine, and spleen
concentrations were several-fold higher than plasma
concentrations. In contrast, following administration
of artemether, Cmax values were between 6 and

190ng/ml which is two to several orders of
magnitude below determined EC50 values.
Artesunate targeted SARS-CoV-2 at post-entry
level. Clinical studies are required to further evaluate
the utility of these compounds as anti-COVID-19
treatment.3 Amodiaquine and Mefloquine, are two
quinoline ACT partners, are active in-vitro at
micromolar concentrations against SARS-CoV-1
and SARS-CoV-2 at ECso of 2.5 and pM 10 pM,
respectively. About 0.07% of the administered oral
dose (8.6 mg/ kg) of Amodiaquine was found in rat
lung.'* A fixed-dose of Artesunate-Amodiaquine
(200mg/540mg) led to plasma Cmax of DHA and
desethylamodiaquine around 802 and 879ng/ml
(experimental fixed-dose estimated at 5 and 4 uM).*°
A fixed-dose of Artesunate-Mefloquine(250 mg/550
mg) led to plasma Cmax of DHA and Mefloquine
around 698ng/ml and 1392ng/ml (experimental
fixed-dose estimated at 5 and 8.3 uM).1% Artesunate
showed the highest potency against SARS-CoV-2
among the pure compounds tested in VeroES,
Huh7.5, and A549-hACE?2 cells, with ECso of 13-
18uM followed by artemether and Artemisinin. Sl
of the tested compounds were relatively low (mostly
< 10), suggesting a relatively small therapeutic
window. Artesunate in doses of 2 to 2.4 mg/kg bolus
intravenous administration reported peak plasma
concentrations (Cmax) were between 19.4 and
29.7pg/ml in patients. Following administration of
artemether, Cmax values between 311-776ng/ml
were reported, which are three to several orders of
magnitude below determined ECso values of 53-
98ug/ml.r The Cmax of Artesunate following single
120mg IV bolus injection produces a Cmax of 42uM
which is greater than ECso of 13.314+1.24uM of
DHA. After 120mg IV Artesunate Cmax of was
11343ng/ml and for DHA it was 2646ng/ml.’

Table. In-vitro anti-SARS-COV-2 potential of antimalarial drugs and ACT:

Authors/ | Antimalarial drugs | 50% Median CCa CCso/EC | Cultu | SARS-

Investigat effective cytotoxic (uM) | s = Sl |reCell | CoV-2

ors concentrati | concentrati (selectivi | types | Inhibitio
ons =|{on = CCs ty index) n %
ECso (UM) | (UM)

Y Zhou et | Lumefantrine >70 Vero

al. Ref.1 E6
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Artesunate 7-12pg/ml 41-93ug/mi <8 Vero
(18uM) E6,
11pg/ml 93ug/ml 8 Huh7. | 100% at
5 22ug/ml
12 A549-
hACE
2
Artemether 53-98ug/ml | 127- <8 VeroE | 100% at >
360ug/ml 6 153ug/ml
53 A549-
hACE
2
64 Huh7.
5
Mefloquine 10 Vero
E6
Amodiaquine 2.5-5.8 Vero
E6
R Cao, et | Lumefantrine 23.1743.22 | >100 4.40+0.6 | VeroE
al. Ref.2 1 6
Artemether 73.80+£26.91 | >200 3.31+1.4 | VeroE
6
Artesunate 12.98+5.30 VeroE
6
DHA(Dihydroartemis | 13.31+1.2 Vero
inin) E6
M Lumefantrine 24.7+3.6 87.7+x11.9 59.8 £+ |4 Vero | 27.1-30%
Gandrot, 26.8 E6
et al. Ref.5
DHA 20.1+4.5 58.9+7.4 41.9+1 |3
8
Mefloquine 1.8+1.0 14.4+2.1 8.1+3. |8
7
Pyronaridine 0.72+0.6 15.9+1.6 0.7510
4
Piperaquine 33.4
Mefloquine + 72.1+£18.3
Artesunate %
Bae JY, et | Artesunate 51.06 >100 1.885 Vero
al Ref.8 E6
1.76 >100 >56.82 Calu-3
DHA 1-10
Pyronaridine 1.084 37.09 34.22 Vero
E6
6.413 43.8 6.718 Calu-3
S Krishna | Hydroxychloroquine | 1.1 Vero
etal Ref.9 | (HCQ) E6
103 Calu-3
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Artesunate 53 Vero
E6
1.3 Calu-3
Lumefantrine 33 Vero
E6
Mefloquine 1-2.5 & 2.0- Vero
1.3 E6
Gilmore et | Artesunate 0.7-1.2uM Vero |100% at
al Ref.10 (7-12pg/ml) E6 15ug/ml
11 pg/ml 93 pg/ml 8 Huh7. | 100% at
5 22ug/ml
Artemether 1220 pg/mi <7 Huh7. | 179ug/ml
5 , No
effect
135 pg/ml 303 pg/ml 2 Huhl- | 100% at
5 179ug/ml
Artesunate 18 pg/mi 93ug/ml 8 Huh7. | 100% at
5 22pg/ml
MS Nair et | Artesunate 18.2uM Vero
al Ref.11 E6
DHA 1-10 Vero
E6
Artemether 1.23 Vero
E6

N.B: Artesunate and DHA, the FDA approved malaria drug, showed the highest potency against SARS-CoV-2
among the artemisinin derivatives tested in VeroE6, Huh7.5, and A549-hACE2 with ECs of 13-18uM followed
by artemether. Vero EG6 cells (kidney epithelial cells from African green monkey), Calu-3 cell (human airway
epithelial cell origin representing susceptible cells), Huh7.5 (Human hepatoma cell),

PLEOTROPIC EFFECTS OF ARTEMISININ
DERIVATIVES:

Artemisinin derivatives show a wide range of
pleotropic  effects, such as  antioxidant,
anti-inflammatory, antimicrobial, antitumor,
immunomodulatory, and neuroprotective effects.
Artemether is also characterized by potent
anticancer, anti-allergic, anti-inflammatory,
antiviral, and anti-parasitic activities and decrease
oxidative stress. Artemether exhibits potent anti-
inflammatory and antioxidant activities. Artemether
has neuroprotection effects towards Ap-induced
neurotoxicity and AMPK/GSK3p phosphorylation
activity and increased expression of the activated
Nrf2 signaling pathway in Alzheimer’s disease
(AD). By induction of phosphorylation of the
AMPK/GSK3B pathway which activated Nrf2,
increasing the level of antioxidant protein HO-1.
These activities probably produced the antioxidant

and anti-inflammatory effects. The neuroprotective
effect was expressed by a significant reduction of the
intracellular ROS levels, reduction of caspase-3
activities, and correction of the mitochondrial
membrane potential. Artemether treatment reduced
the production of ROS, corrected mitochondrial
membrane potential, and conferred neuroprotection
by inhibiting aponecrosis of the neurons.!®
Artemisinin and its derivatives exert potent
immunosuppressive effect. In-vivo, administration
of Artemether attenuated CD4 T-cell-mediated DTH
reaction, and suppressed antigen-specific T-cell
response in immunized mice. In primary T cells,
Artemether profoundly inhibited anti-CD3-induced
phosphorylation of Rafl and activation of Ras. The
immunosuppressive effect of Artemether was
directly on T cells both in-vitro and in-vivo.
Artemether exhibit more potent anti-proliferation
activity dose-dependently than its parent compound
artemisinin. Dihydroartemisinin (DHA) a metabolite
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of Artemether is a semi-synthetic derivative blocked
Ikp degradation and inhibited the nuclear factor
kappa-p (NF-kPB). Immunosuppressive effect of
artemisinin and its derivatives suggested as potential
new and effective treatment of T-cell-mediated
autoimmune diseases. 1° Acute lung injury (ALI) is
characterized by extreme inflammation, the release
of pro-inflammatory cytokines, excessive neutrophil
infiltration and lung endothelial/epithelial cell injury,
resulting in edema and gas exchange deterioration.
Macrophages, the principal immune cells in the
lungs, produce inflammatory molecules and carry
out vital functions in the molecular mechanisms of
ALI, such as boosting neutrophil infiltration and
triggering inflammatory reactions. Neutrophils
trigger the release of pro-inflammatory cytokines,
such as tumor necrosis factor (TNF)-o, interleukin
(IL)-1p and IL-6. Oxidants, which are associated
with the activation of nuclear factor kappa-p (NF-
kPB), enhancer of activated B cells eventually
contributing to ALI. Oxidative stress is increased in
lipopolysaccharide (LPS) -induced ALl The
transcription factor, nuclear factor-erythroid 2
related factor 2 (Nrf2), plays a critical role in
protection against ALI by inducing the expression of
antioxidant and detoxifying enzymes and proteins.
Nrf2 attenuates ALl and inflammation by
suppressing Toll-like receptor (TLR) 4 and Akt
signaling. Dihydroartemisinin (DHA), is the major
active metabolite of Artemisinins and Artesunate is
more stable and ten times more effective than
Artesunate. DHA  exerts anticancer, anti-
organizational fibrosis and anti-neuronal cell death
effects. DHA attenuated LPS-induced pulmonary
pathological damage, suppresses the LPS-induced
infiltration of inflammatory cells, the elevation of
myeloperoxidase activity, oxidative stress and the
production of pro-inflammatory cytokines, including
interleukin-13  (IL-1B), tumor necrosis factor-
a(TNF-a) and interleukin-6(IL-6). Furthermore,
DHA reduced the LPS-induced inflammatory
response by suppressing the degradation of I-xB and
the nuclear translocation of nuclear factor x-light-
chain-enhancer of activated B cells (NF-kB)/p65 in-
vivo and in-vitro. DHA activated the nuclear factor-
erythroid related factors-2 (Nrf2) pathway, which

was suppressed by LPS. DHA exerts therapeutic
effects against LPS-induced ALI by inhibiting the
Nrf2-mediated NF-kB activation in macrophages.
These studies demonstrate that Artesunate and its
metabolite DHA  exhibits  anti-inflammatory
activities and may be a therapeutic candidate for the
treatment of ALI caused by COVID-19.2%.2

CONCLUSION:

There is no safe effective therapy for COVID-19
infection available till date. The commonly used
selected FDA approved antimalarial drugs have in-
vitro anti-SARS-CoV-2 effects. The Artemisinin-
based Combination Therapy (ACT) commonly
available cheaper drugs also have anti-SARS-CoV-2
activities. ACTs, such as Artemether+Lumefantrine,
Artesunate+Mefloquine, Artesunate+Amodiaquine,
at recommended doses clinically used in malaria are
appear to be effective in COVID-19 infection can be
used in mild to moderately severe cases to decrease
the progression of disease severity, hence decrease
the morbidity and mortality and spread of infection.
Empirical high dose IV bolus Artesunate > 4mg/kg
(administrated in 2-10 minute) twice daily for five
days among hospitalized moderate to severe
clinically proven COVID-19 patients appears be safe
and very effective therapy in severe to very severe
COVID-19 infection. In addition artemisinin
derivatives have many pleotropic effects such as
anti-inflammatory, immunosuppressive,
immunomodulatory, anticytokine, antioxidant, and
organs protective effects etc.,if administered at an
early stage of disease can prevent progression of
disease and its complications. In our personal
experience(unreported), treatment of hundreds of
clinically proven mild to moderate severe COVID-
19 cases with Artemther+Lumefantrine in malarial
doses appears to be very effective and
safe.Howevere, to determine the effectiveness and
recommendation of selected ACTs for COVID-19
infection requires large randomized double blind
placebo controlled, clinical trials among mild to
moderately severe COVID-19 infection.

Conflict of interest; Nil.
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