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COVID-19 treatment: Possible role of itraconazole
as new therapeutic option

Coronaviruses are enveloped, positive-sense, RNA
nucleic acid viruses characterized by a distinctive
replication strategy; they are round and are of sometimes
pleomorphic shapes. COVID-19 is regarding the new
genera of coronaviridae that appear for the first time in
Wuhan, China, in early December 2019.11 At present,
the number of cases due to the novel (COVID-19)
coronavirus presents a serious public health problem
worldwide, so effective treatment methods and more
effective management strategies should be developed as
soon as possible to prevent or treat this new virus.”? Until
this moment, no specific drug or other therapeutics have
been approved by the FDA; organ support in seriously ill
individuals and symptomatic treatment are major steps
in clinical management. To develop specific antivirals
for treating novel COVID-19, it may take a long time for
evaluation and approval.F!

Experts are working across the world to locate a
pharmacological cure for COVID-19. There was so
much uncertainty here."! Pharmaceutical repurposing,
representing from licensed drugs as an successful
drug development technique, could shorten the
time and minimize costs relative to de novo drug
exploration. The medications being studied range
from repurposed flu medicines, Ebola medications, to
the medicines for malaria, which were first formulated
decades earlier.P!

Studies demonstrated the clinical and virologic benefits
of chloroquine and hydroxychloroquine in patients
with COVID-19 compared to controls./*”) Both drugs
have known safety profiles; the main side effect is
cardiotoxicity (prolonged QT syndrome) after prolonged
use in patients with hepatic or renal impairment and those
who are immunosuppressed; side effects are suspected in
some antimicrobial agents.®?! Azithromycin (Zitromax®),
an antibacterial (not antiviral) antibiotic, is used to
counter bacterial super-infection in serious viral illness
and has been given to some COVID-19 patients in
combination with hydroxychloroquine.!

Two common antiviral drugs called remdesivir (remdesivir
was originally developed as an Ebola treatment) and
favipiravir were tested in vitro against COVID-19, which
showed that they inhibit COVID-19 infection.'”) Kaletra®
is a mixture of two antiviral drugs, ritonavir and
lopinavir, usually used for the diagnosis of human

immunodeficiency virus, where laboratory tests
report that they could be useful in the diagnosis of
COVID-19."! The antiviral medication, favipiravir,
or Avigan, developed in Japan by Fujifilm Toyama
Chemical, has been used to treat influenza; the
medication has been approved as an experimental
therapy for at least mild-to-moderate COVID-19 cases.
Antiviral EIDD-2801 is the drug which blocks the
COVID-19 virus more effectively than remdesivir.
Although remdesivir stops the COVID-19 from fully
replicating, EIDD-2801 incorporates genetic mutations
into the RNA of the virus. Therefore, when the RNA
makes its copies, enough harmful mutations occur so
that the COVID-19 can no longer kill cells.P!

The new drug, APNO1, mimics the human enzyme
ACE2 that is used by the COVID 19. The virus attaches
to soluble ACE2/APNO1, instead of ACE2 on the surface
of the cell, which means that the virus is incapable
of infecting the human cells. Additionally, APNO01
diminishes the harmful inflammatory reactions in the
pulmonary system and defends against acute lung
injury.l' Losartan is a blood-pressure drug; some
scientists are hoping that it could treat patients with
COVID-19.5!

Doctors in China have diagnosed several seriously
ill patients with COVID-19 with the revived patients’
blood plasma. The reasoning is that the blood will
produce antibodies to help prevent the infection.!"!
Other doctors are now seeking an immunosuppressive
medicine known as Actemra®, or tocilizumab. The
drug is approved for treating rheumatoid arthritis
and rheumatoid arthritis in juveniles. It inhibits the
binding of a cell receptor to interleukin (IL)-6. IL-6 is a
cytokine produced by the immune system, which can
trigger hazardous inflammatory cascades.?”’ Another
scientist has been given fast-track clearance to the UK
biotech company Synairgen to study a lung disease
treatment in novel coronavirus sufferers. The hope is
that interferon (IFN)-f administration will improve the
body’s ability to fight the virus, particularly in those that
have compromised immune systems."!

In the present study, we suggest the use of the antifungal
therapeutics itraconazole (ICZ) in the therapy of
COVID-19. It showed antiviral effects against enterovirus
71, suggesting that it has broad-spectrum antiviral
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efficacy against Picornaviridae.”! As well as, it showed
antiviral activity against some enveloped viral infections
such as influenza A virus.["!

Changes in cellular cholesterol are linked with the
immune system both as a cause and as a consequence, as a
disrupted cholesterol biosynthesis triggers the activation
of the IFN-mediated innate immune response.' ICZ
interferes with the ergosterol synthesis pathway of
the host cell and inhibits cytochrome P450 enzymes,
particularly the lanosterol 140a-demethylase, which
impairs cholesterol homeostasis and de novo synthesis
in mammalian cells.!" Disturbed ergosterol metabolism
shifts the tightly balanced type I IEN expression levels
toward the induction of a preactivated state, thereby
accelerating the virus-induced host cell response.!'”!

IFNs can serve as the first line of immune defense against
viral infections.”! IFNs are very powerful cytokines,
which play a key role in combatting pathogenic
infections by controlling inflammation and immune
response by directly inducing antipathogen molecular
countermeasures.'® There are three classes of IFNs: type,
type II, and type III.

Type I IFNs were first discovered in 1957 as factors
that “interfere” with viral replication." Type III
IFNs (IFN-As) are, therefore, arising as frontline guardians
of immune defenses in the respiratory tract, fine-tuning
inflammation, and as potential novel therapeutics for
the treatment of diverse respiratory diseases, including
influenza virus infection and asthma.! IFN-As are key
antiviral cytokines, directly performing an antiviral
immune response at epithelial surfaces in the early stages
of viral infection, and that these cytokines also skew the
balance of Th1 and Th2 cells to Th1 phenotype. Besides,
genetic polymorphisms in IFN-A genes can impair
antiviral immune responses in clinical treatment.!"®!

In conclusion, this study speculated that ICZ may be a
candidate as antiviral agents against COVID 19 infection
depending on its mechanism of action and other unique
features that affect on IFN expression levels, so it may be a
new therapeutic option and promising branch in COVID
19 treatment. This finding may require more clinical
evaluation and further studies in laboratories and clinical
trials. ICZ has many advantages: it is ready for use, is
available, is cheap, and has very few adverse effects, hence
can be used safely in patients with pulmonary disorders.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest

$102

10.

11.

12.

13.

14.

15.

[Downloaded free from http://www.ijhas.in on Thursday, June 4, 2020, IP: 37.239.92.20]

Falah Hasan Obayes AL-Khikani,

Raghdah Maytham Hameed'
Department of Microbiology, Al-Shomali General Hospital, Babil,
'Department of Immunology, Alsader Hospital, Najaf City, Iraq

Address for correspondence:

Dr. Falah Hasan Obayes AL-Khikani,

Department of Microbiology, Al-Shomali General Hospital,
Babil, Iraq.

E-mail: falahgh38@gmail.com

Received: 28-04-2020

Revised: 05-05-2020
Accepted: 08-05-2020
Published: 04-06-2020

References

AL-Khikani FH. Surveillance 2019 novel coronavirus (COVID-19)
spreading: Is a terrifying pandemic outbreak is soon? Biomed
Biotechnol Res J 2020;4:81.

AL-Khikani FH. The role of blood group in COVID-19 infection:
More information is needed. ] Nat Sci Med 2020;3:55-7.

Centers for Disease Control and Prevention. Information
for Clinicians on Therapeutic Options for Patients with
COVID-19 2020. Available from: https://www.cdc.gov/
coronavirus/2019-ncov/h cp/therapeutic-options.html. [Last
accessed on 2020 Apr 13].

Validated ECE. What are the most Promising Treatments
for Covid-19? 2020. Available from: https://www.thelocal.
it/20200406/what-ar e-the-most-promising-treatm
ents-for-covid-19. [Last accessed 2020 Apr 16; Last updated on
2020 Apr 06].

Staff LS. Treatments for COVID-19: Drugs Being Tested Against
the Coronavirus 2020. Available from: https://www livescience.
com/coronavirus-co vid-19-treatments.html. [Last accessed
2020 Apr 16].

Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, et al. Remdesivir
and chloroquine effectively inhibit the recently emerged novel
coronavirus (2019-nCoV) in vitro. Cell Res 2020;30:269-71.
Colson P, Rolain JM, Raoult D. Chloroquine for the 2019 novel
coronavirus SARSCoV2. Int ] Antimicrob Agents 2020;55:105-10.
ALKhikani FH, AlJanabi AA. Topical amphotericin B formulas:
Promising new application. Int] Med Sci Curr Res 2019;2:187-96.
ALKhikani FH. Pulmonary mycoses treated by topical
amphotericin B. Biomed Biotechnol Res ] 2020;4:266-9.

Panati K, Narala VR. COVID-19 Outbreak: An update on
therapeutic options. SN Compr Clin Med 2020;7:1-2.

Sample HDal. What are the Prospects for a Covid-19
Treatment? 2020. Available from: https://www.theguardian.
com/science/2020/m ar/19/prospects-treatment-coronavi
rus-drugs-vaccines. [Last accessed on 2020 Apr 16].

Research C-D. Covid-19 Drug Research: Second Phase Of
APNOI Clinical Trial For Treatment of Covid-19 Starts In Europe
2020. Available from: https://www.thailandmedical.news/
news/co vid-19-drug-research-second-phase-of-apnol-clin
ical-trial-for-treatment-of-co vid-19-starts-in-europe. [Last
accessed on 2020 Apr 16].

Shim A, Song JH, Kwon BE, Lee JJ, Ahn JH, Kim Y], et al.
Therapeutic and prophylactic activity of itraconazole against
human rhinovirus infection in a murine model. Sci Rep
2016;6:23110.

Schloer S, Goretzko ], Kithnl A, Brunotte L, Ludwig S, Rescher U.
The clinically licensed antifungal drug itraconazole inhibits
influenza virus in vitro and in vivo. Emerg Microbes Infect
2019;8:80-93.

York AG, Williams KJ, Argus JP, Zhou QD, Brar G, Vergnes L, et al.
Limiting Cholesterol Biosynthetic Flux Spontaneously Engages

International Journal of Health & Allied Sciences - Volume 9, Supplement 1, 2020



[Downloaded free from http://www.ijhas.in on Thursday, June 4, 2020, IP: 37.239.92.20]

16.

17.

18.

19.

Type I IEN Signaling. Cell 2015;163:1716-29.

Dekkers BG, Bakker M, van der Elst KC, Sturkenboom MG,
Veringa A, Span LF, et al. Therapeutic drug monitoring of
posaconazole: An update. Curr Fung Infect Rep 2016;10:51-61.
Zhou JH, Wang YN, Chang QY, Ma P, Hu Y, Cao X. Type IIL
interferons in viral infection and antiviral immunity. Cellular
physiology and biochemistry. Int ] Exp Cell Physiol Biochem
Pharmacol 2018;51:173-85.

Stanifer ML, Pervolaraki K, Boulant S. Differential regulation of
type I and Type III Interferon Signaling. Int ] Mol Sci 2019;20:77-
82.

Isaacs A, Lindenmann J. Virus interference. I. The interferon.
Proceed Royal Soc London Series B, Biol Sci 1957;147:258-67.

This is an open access journal, and articles are distributed under the terms
of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0
License, which allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given and the new creations
are licensed under the identical terms.

Access this article online
Quick Response Code:

Website:
www.ijhas.in

DOI:
10.4103/ijhas.lIJHAS_64_20

How to cite this article: AL-Khikani FH, Hameed RM. COVID-19
treatment: Possible role of itraconazole as new therapeutic option.
Int J Health Allied Sci 2020;9:5101-3.

© 2020 International Journal of Health & Allied Sciences | Published by Wolters
Kluwer - Medknow

International Journal of Health & Allied Sciences - Volume 9, Supplement 1, 2020 S103



