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Abstract

Monkeypox is a zoonotic viral disease similar to smallpox, caused by the
monkeypox virus. With the recent global outbreaks, there is an increasing need
to understand effective treatments for this infection. This article reviews the
current evidence on antiviral treatments and other therapeutic strategies for

monkeypox.
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1 Introduction

Monkeypox virus belongs to Orthopoxvirus,

discovered in the 1950s, which causes
zoonotic diseases in humans. After the
eradication of the smallpox virus, the
monkeypox infection has slowly but
steadily spread globally, so much so that
WHO declared monkeypox “a public
health emergency of international con-
cern” (PHEIC).'?

Monkeypox virus spreads through
droplets as well as sexual contact in
humans. It can spread if infected ani-
mal bites, scratches, and consumption of
bushmeat. The clinical manifestations are
rash, fever, chills, and lymphadenopa-
thy. Diagnostic tests for orthopox virus
are viral cultures, immunohistochem-
istry, RT-PCR, and Anti-Orthopoxvirus
immunoglobulins (IgM/IgG). **

2 Treatment strategies

2.1 Symptomatic supportive
therapy

The majority of people who get affected
with monkeypox heal without medi-
cal intervention. Oral/intravenous rehy-
dration treatment is recommended for
patients suffering from gut issues.

2.2 Primary prevention with
vaccines

a. Modified Vaccinia Ankara
(MVA) vaccine

MVA vaccine is live and nonreplicating.
It is marketed with the trade name Jyn-
neos. It is administered in two dosages,
either as 0.5 mL subcutaneous or 0.1 mL
intradermal injection, given four weeks
apart.®

J Clin Biomed Sci 2024;14(2):35-37

35


https://doi.org/10.58739/jcbs/v14i2.23.133
https://doi.org/10.58739/jcbs/v14i2.23.133
n_sarala241068@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Arun & Sarala, Medications used in monkeypox disease

MVA has minimal safety issues, so it is considered
for immunizing patients on long-term treatment for skin
disorders and immunocompromised individuals. After the
vaccination, the recipient may experience headache, muscle
pain, injection site pain and inflammation of lymph nodes.
These symptoms resolve within a few days. FDA approved
it under EMERGENCY USE AUTHORIZATION (EUA) in
August 2022.°

b. ACAM2000

ACAM2000 was developed as a part of the U.S. “Strategic
National Stockpile” as a precaution for smallpox bioterrorism
threat management strategy. ® US-FDA approved it in 2007 as
a smallpox vaccine. Because of the recent threat of rampant
monkeypox spread, clinical trials are being undertaken to
evaluate ACAM2000’s utility against monkeypox infection.’
At present, it is reserved only for those at high risk
with an intact immune system and who are not pregnant.
ACAM2000 is given as a single dose, but for those at
high-risk booster dose is recommended every three years.
It is administered “percutaneously with multiple puncture
technique” Common adverse effects include pain at the
injection site, lymphadenitis, and constitutional symptoms.
ACAM2000 is a replication-competent vaccine; the vac-
cinia virus can spread to the unvaccinated individual through
close contact with the vaccine inoculation site or exudative
secretions from the site of vaccinated individuals. Hence vac-
cine site care must be taken so that the spread to immuno-
compromised patients and pregnant ladies does not occur.

c. Aventis Pasteur Smallpox Vaccine (APSV)

APSV is also a replication-competent vaccinia virus vaccine
as MVA, which is still at the investigational stage. It is a
reserve vaccine, which means to be made available under an
Investigational New Drug or Emergency Use Authorization
to be utilized if and when approved vaccines are exhausted or
hard to procure.

2.3 Secondary prevention with drugs against
monkeypox virus

The drugs approved for the management of smallpox have
undergone clinical trials to determine their utility against
monkeypox infection. All these drugs were developed based
on animal models. Even though several human studies are
available for the safety of these drugs, no efficacy studies are
available.’

a. Tecovirimat

US-FDA approved Tecovirimat in 2018 for the treatment
of variola virus-causing human smallpox disease.!” The
mechanism of action is inhibition of the VP37 protein present

in the Orthopox virus; which in turn blocks the interaction
of the virus with the host cell. It leads to the inhibition of
entry of the virus into the host cell and effectively stops spread
of infection. Tecovirimat is contraindicated in pregnancy and
breastfeeding.

Table 1. Treatment regimen of Tecovirimat

SI.  Weightband  No. of 200 mg capsules to  Treatment
No be consumed dura-

tion
1. 40-120kg Three capsules twice daily For 14

2. >120kg Three capsules thrice daily days

b. Cidofovir

Animal studies have shown the effectiveness of Cidofovir
against smallpox infection. Presently, significant clinical data
regarding efficacy against monkeypox infection is unavail-
able. Cidofovir gets metabolized to cidofovir diphosphonate,
which selectively inhibits viral DNA synthesis leading to the
suppression of viral replication. !

Cidofovir can cause nephrotoxicity; thus monitoring renal
functions with each dose is essential; patients must receive
intravenous saline for rehydration to prevent nephrotoxicity.
Other adverse effects are the risk of neutropenia, metabolic
acidosis, hepatic impairment, and pancreatitis. !*

¢. Brincidofovir

The pharmacological profile of brincidofovir resembles cido-
fovir but with fewer side effects. Brincidofovir, being a lipid
conjugate gets converted to cidofovir after it enters the cell,
which in turn gets converted into cidofovir diphosphonate.
It leads to selective inhibition of viral DNA, resulting in the
suppression of viral replication.

Brincidofovir causes hepatotoxicity, so liver function tests
have to be monitored. It must be discontinued if alanine
transaminase (ALT) remains consistently high i.e., >10 times
the upper limit of normal. It harms the fetus, should be
avoided in pregnancy. It can also be detected in breastmilk.
FDA approved brincidofovir under the trade name Tembexa
to treat smallpox on June 4, 2021 but its utility against
monkeypox is currently under trial.®

d. Trifluridine

Trifluridine is intended to be used in the treatment and
prevention of corneal as well as conjunctival involvement
in individuals with eye lesions caused by the monkey-
pox virus. Trifluridine inhibits intracellular thymidylate syn-
thetase enzyme, leading to interference with virus replication
and ultimately reducing the viral load. The dosage schedule is
topical drops or eye ointment preparation to be applied four
hourly for a duration of seven to ten days. They can be utilized
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in hepatic and renal impairment patients. At present, trifluri-
dine is undergoing clinical trials for its utility against mon-
keypox infection in humans. *!?

2.4 Vaccinia immunoglobulin

It is approved for the treatment of complications of immu-
nisation using replication-competent vaccinia virus vaccines
of smallpox.® It can also be used in immunocompromised
patients and patients who are recently exposed to monkeypox
infection. *

3 Conclusion

The sudden resurgence of the monkeypox virus and sporadic
cases beginning to appear in nonendemic areas is a matter
of concern. This situation needs the implementation of a
strict surveillance system for international travellers and
strict quarantine policies to mitigate the spread of disease.
The administration of vaccines and medications against the
monkeypox virus may help in the management of this
condition.

References

1) Gong Q, Wang C, Chuai X, Chiu S. Monkeypox virus: a re-emergent
threat to humans. Virol Sin. 2022;37(4):477-482. Available from: https:
//doi.org/10.1016/j.virs.2022.07.006.

2) Sapkal A, Agrawal S. Monkeypox: The Re-emerging Terror. Cureus.
2022;14(8):1-7. Available from: https://doi.org/10.7759/cureus.28597.

3)

4)

5)
6)

7)

8)

9)

10)

11)

12)

13)

Lum FM, Torres-Ruesta A, Tay MZ, Lin R, Lye DC, Rénia L. Monkeypox:
disease epidemiology, host immunity and clinical interventions. Nat Rev
Immunol. 2022;22:597-613. Available from: https://doi.org/10.1038/
541577-022-00775-4.

Goyal L, Ajmera K, Pandit R, Pandit T. Prevention and Treatment
of Monkeypox: A Step-by-Step Guide for Healthcare Professionals and
General Population. Cureus. 2022;14:1-13. Available from: https://doi.
org/10.7759/cureus.28230.

Jynneos ( smallpox and monkeypox vaccine, live, non-replicating). 2022.
Available from: https://www.fda.gov/media/160774/download.
Celltrion. ACAM2000, (Smallpox (Vaccinia) Vaccine, Live. 2018.
Available from: http://pililly.com/us/zyprexa- pi.pdf.

Lee TH, Rouan GW, Weisberg MC, Brand DA, Cook EF, Acampora
D. Sensitivity of routine clinical criteria for diagnosing myocardial
infarction within 24 hours of hospitalization. ~ Ann Intern Med.
1987;106(2):181-187.  Available from: https://doi.org/10.7326/0003-
4819-106-2-181.

Adnan N, Malik A, Mehmood A, Ishaq U, Faraz M. Human monkeypox
virus: An updated review. Medicine (Baltimore). 2022;101(35).

US Food and Drug Adminstartion. Smallpox Preparedness
and Response Updates from FDA . 2022. Available from:
https://www.fda.gov/emergency- preparedness-and-response/mcm-
issues/smallpox- preparedness-and-response-updates-fda.

US Food and Drug Administration. TPOXX (tecovirimat) Label 2021. .
Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/
2021/208627s0061bl.pdf.

Vistide [Package Insert]. Cidofovir Label 2000. Available
from: http://www.accessdata.fda.gov/drugsatfda_docs/label/1999/
020638s0031bl.pdf.

Lam H, Guan JS, Mu Y. In Silico Repurposed Drugs against Monkeypox
Virus. Molecules . 2022;27(16). Available from: https://doi.org/10.3390/
molecules27165277.

CNJ-016 [package insert]. Vaccinia Immune Globulin Intravenous
(Human), sterile solution . 2022. Available from: https://www.fda.gov/
media/77004/download.

J Clin Biomed Sci 2024;14(2):35-37 37


https://doi.org/10.1016/j.virs.2022.07.006
https://doi.org/10.1016/j.virs.2022.07.006
https://doi.org/10.7759/cureus.28597
https://doi.org/10.1038/s41577-022-00775-4
https://doi.org/10.1038/s41577-022-00775-4
https://doi.org/10.7759/cureus.28230
https://doi.org/10.7759/cureus.28230
https://www.fda.gov/media/160774/download
http://pi.lilly.com/us/zyprexa-pi.pdf
https://doi.org/10.7326/0003-4819-106-2-181
https://doi.org/10.7326/0003-4819-106-2-181
https://www.fda.gov/emergency-preparedness-and-response/mcm-issues/smallpox-preparedness-and-response-updates-fda
https://www.fda.gov/emergency-preparedness-and-response/mcm-issues/smallpox-preparedness-and-response-updates-fda
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/208627s006lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/208627s006lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/1999/020638s003lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/1999/020638s003lbl.pdf
https://doi.org/10.3390/molecules27165277
https://doi.org/10.3390/molecules27165277
https://www.fda.gov/media/77004/download
https://www.fda.gov/media/77004/download



