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ABSTRACT 
Background: There are a number of large and complex viruses in the poxviridae family. Among 
these viruses are orthopoxvirus under which monkeypox virus (MPXV) falls. Monkeypox virus is 
transmitted through either getting exposed to contaminated objects or direct contact with infected 
humans or animals. For its treatment, specifically two antiviral drugs are used which are 
tecovirimat and cidofovir. In AIDS patients, cytomegalovirus (CMV) retinitis is present which is 
treated by using cidofovir. 
Objective: To evaluate the effectiveness of cidofovir in treating monkeypox 
Study design: A systemic reivew  
Methodology: This is a comprehensive study which was performed by using a number of research 
studies conducted by different authors. The information was gathered through searching different 
research articles based on monkeypox and cidofovir. The outputs which were assessed were a 
negative MPXV PCR test, plague suppression, symptom relief without side effects, MPXV replication, 
and prevention of mortality and morbidity. 
Results: The research studies that were included in this article were all related to monkeypox and 
cidofovir which were published between 2002 and 2024. Initially, there were more than 300 studies 
but after deleting the duplicate ones, 200 were left. Among these 200 articles, only a few were 
selected after screening titles and abstract. 
Conclusion: It was found that cidofovir is an effective drug to treat monkeypox.  

 
INTRODUCTION  

There are a number of large and complex 

viruses in the poxviridae family. Among these 
viruses are orthopoxvirus under which 

monkeypox virus (MPXV) falls [1,2]. 
Monkeypox virus is transmitted through either 

getting exposed to contaminated objects or 
direct contact with infected humans or animals 

[3]. In a number of countries, monkeypox is 

referred to as a public health emergency [4]. 
A study states that 80,850 cases of 

monkeypox were reported from all around the 
world till November 2022 [5].  

As monkeypox is a rare disease and people 

are not aware of it, they tend to neglect 
treatment of this virus and delay its 

management [6]. As it is not a common 
disease and its awareness is also very low, the 

cure and treatment of monkeypox is still 
difficult to detect. Doctors provide medicines 

related to the presenting concerns and focus 

on symptom relief care as a therapeutic 

approach [7]. For its treatment, specifically 
two antiviral drugs are used which are 

tecovirimat and cidofovir. Several DNA viruses 
such as adeno, papilloma, herpes, polyoma, 

and poxviruses are inhibited by zidovudine.  

In AIDS patients, cytomegalovirus (CMV) 
retinitis is present which is treated by using 

cidofovir. Cidofovir and tecovirmat are the two 
antiviral drugs on which there is very limited 

research done [8]. There are also no clinical 

trials being conducted on the observation of 
these antivirals’ therapeutic applications. 

There are a number of research studies 
conducted on animals which shows that 

diseases caused by poxiviruses are treated 
well by using tecovirimat [9]. Moreover, it is 

very effective if it is given early when the 

infection is detected. A few animal studies also 
state that cidofovir can be used to treat 
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monkeypox [10]. However, not much data is 

revealed on using cidofovir for treating 
monkeypox in humans. Therefore, this study 

was performed to evaluate the effectiveness of 
cidofovir in treating monkeypox. 

 
METHODOLOGY  

This is a comprehensive study which was 

performed by using a number of research 

studies conducted by different authors. The 
information was gathered through searching 

different research articles based on 
monkeypox and cidofovir. Some key words for 

this research were “antivirus” AND “cidofovir” 
AND “monkeypox”. A number of publications 

were a part of this study which were only 

English-language complete-text publications. 
Manual searching for more research articles 

was also done. Articles in which a case was 
reported and cidofovir’s antiviral activity in 

treating monkeypox were included. Repetitive 

publications were excluded. All the 

publications that were a part of this study 
were approved by the ethical committee.  

The outputs which were assessed were a 
negative MPXV PCR test, plague suppression, 

symptom relief without side effects, MPXV 

replication, and prevention of mortality and 
morbidity.  

 
RESULTS 

The research studies that were included in this 

article were all related to monkeypox and 
cidofovir which were published between 2002 

and 2024. Initially, there were more than 300 
studies but after deleting the duplicate ones, 

200 were left. Among these 200 articles, only 

a few were selected after screening titles and 
abstract. Table number 1 shows the 

characteristics of cidofovir that were gathered 
from different studies.

 
Table No. 1: 

Characteristics Cidofovir 

Mechanism of action DNA polymerase inhibitor 

Mpox EC50 27–78 µM 

How is it supplied 375-mg/5-mL vial for injection 

Treatment duration 
There is limited data available on this. For monkeypox virus, 5 mg/kg was 

given as the first dose. 

Hepatic dose 

adjustment 
None 

Dosing (IV) 
5 mg/kg IV once a week for 2 weeks; no definitive dosing data in 

poxviruses 

Dosing (PO) N/A 

Availability of IV/PO IV only 

Adverse reaction of 

this drug 
Vomiting, nausea, nephrotoxicity, rash, hypersensitivity 

 
Table number 2 shows an overview of pox virus infection.  

 
Table No. 2: 

Poxvirus Monkeypox virus 

Year discovered 1958 

Incubation period 3 to 34 days 

Total cases up till now More than 80,000 

Disease type Self-limited disease 

Symptoms Headache, fever, Skin or anogenital lesion rash 

Antivirals to use Cidofovir, Brincidofovir, Tecovirimat 

Transmission route Close contact with monkeypox lesions, scabs, and rash 

Vaccines ACAM2000, JYNNEOS 

 

Table number 3 shows a summary of cidofovir. 
 

Table No. 3: 

Antiviral inhibitors Cidofovir 

Date on which it was June 1996 
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approved 

Pharmaceutical form Solution of infusion 

Indication approved Human cytomegalovirus retinitis in AIDS Patients 

Effects Vomiting, rash, headache, nausea, fever 

Mechanism of drug 

action 
Inhibits the DNA synthesis mediated by the viral DNA polymers 

Dose recommended 
5 mg/kg once a week for 2 weeks during treatment 

5 mg/kg once in every 2 weeks after treatment 

Drug interaction It should not be administered with Tenofovir and Probenecid 

 
DISCUSSION 

By performing this study, it was revealed that 

cidofovir, which is an antiviral drug for 
orthopoxvirus infections, prevents the 

monkeypox virus from growing and multiplying 
[11]. When monkeypox virus is diagnosed to 

someone, it is best to provide cidofovir in the 
early stages so that it would work best and 

efficiently [12]. Even if it is provided a little 

late after the disease has occurred, it can still 
reduce symptoms. CMX001 is the lipid version 

of cidofovir which is used in mice to help them 
prevent weight loss [13]. Cidofovir has been 

tested on both normal and monkeypox-

resistant viruses. Lab tests were performed on 
monkeypox-resistant viruses where it was 

found that they needed higher doses of 
cidofovir in order to be controlled. It is very 

crucial to understand that these resistant 
viruses are dangerous and cidofovir might not 

always work on them [14]. In order to test 

cidofovir for monkeypox virus, monkeys and 
mice have been used. A number of studies 

were conducted to evaluate the use of 
cidofovir immediately or within 24 hours for 

monkeypox virus after it was diagnosed [15-

18]. However, the association between times 
to therapy is unclear in these models and 

human infection. When cidofovir was tested 
on mice and it was stopped at a certain point, 

the mice that survived had antiviral T-

lymphocytes and virus-specific serum 
antibodies. It was found that cidofovir is found 

to be effective in improving outcomes in 
patients who are infected by monkeypox virus. 

In some studies, other antivirals have also 
been tested for synergy with cidofovir in 

monkeypox [19]. Some other reasons for 

which combination therapy is used is its ability 
to work well with lower doses as well, reduce 

drug resistance, and reduce side effects. 
Intravenous cidofovir is used to treat human 

poxvirus infections. According to the study of 

Mondi et al., the viral levels steadily decreased 
and health was completely restored within 4 to 

18 days of therapy [20]. The limitations of this 
study were that the sample size was small, 

there was a need for a control group, 

impracticality of sampling patients, and 
heterogeneity of the population. Therefore, 

antiviral drug efficacy cannot be determined. 
There were numerous studies that stated 

intravenous cidofovir relieving symptoms 

within 48 hours. Although longer time was 
taken to clear the virus from the blood, skin 

lesions were improved by using cidofovir after 
the first dose. The levels of creatinine stayed 

in the normal range, showing no signs of 

toxicity. This allows the treatment to be called 
safe. 

 
CONCLUSION 

It was found that cidofovir is an effective drug 

to treat monkeypox.  
 
Funding Source 

This study was conducted without receiving 
financial support from any external source. 

 
Conflict in the Interest 

The authors had no conflict related to the 

interest in the execution of this study. 
 
Permission 

Prior to initiating the study, approval from the 
ethical committee was obtained to ensure 

adherence to ethical standards and guidelines. 

 
REFERENCES 

1. Yulisa D, Matthew F, Stella MM, Setiadi 
F, Regina R. Cidofovir as a potential 
antiviral agent against Monkeypox: A 
systematic review. 

2. Rani I, Joshi H, Sharma U, Kaur J, Sood 
S, Ramniwas S, Chauhan A, Abdulabbas 
HS, Tuli HS. Potential use of cidofovir, 
brincidofovir, and tecovirimat drugs in 
fighting monkeypox infection: recent 
trends and advancements. Naunyn-
Schmiedeberg's Archives of 
Pharmacology. 2024 Apr; 397(4):2055-
65. 

3. Mathonie M, Winaya KK, Mahariski PA. 
Antiviral drugs efficacy against 



Maria Farooqi et al / Cidofovir as a Potential Antiviral Agent against Monkeypox A Systematic 
Review 

 

899| International Journal of Pharmacy Research & Technology | July - Dec 2025 | Vol 15 | Issue 2 

monkeypox outbreak: A literature 
review. Indonesia Journal of Biomedical 
Science. 2024 Dec 26; 18(2):265-9. 

4. Moisova DL, Daguf VA, Grebennikova 
MA, Tretyakova YA, Oflidi GK, Filonov 
AR. Clinical features and management 
of human monkeypox. Scripta Medica. 
2023; 54(1):95-104. 

5. Imran M, Alshammari MK, Arora MK, 
Dubey AK, Das SS, Kamal M, Alqahtani 
AS, Sahloly MA, Alshammari AH, 
Alhomam HM, Mahzari AM. Oral 
brincidofovir therapy for monkeypox 
outbreak: a focused review on the 
therapeutic potential, clinical studies, 
patent literature, and prospects. 
Biomedicines. 2023 Jan 19; 11(2):278. 

6. Bruno G, Buccoliero GB. Antivirals 
against monkeypox (Mpox) in humans: 
an updated narrative review. Life. 2023 
Sep 26; 13(10):1969. 

7. Kuroda N, Shimizu T, Hirano D, Ishikane 
M, Kataoka Y. Lack of clinical evidence 
of antiviral therapy for human 
monkeypox: A scoping review. Journal 
of Infection and Chemotherapy. 2023 
Feb 1; 29(2):228-31. 

8. Rabaan AA, Abas AH, Tallei TE, 
Al‐Zaher MA, Al‐Sheef NM, Fatimawali, 
Al‐Nass EZ, Al‐Ebrahim EA, Effendi Y, 
Idroes R, Alhabib MF. Monkeypox 
outbreak 2022: What we know so far 
and its potential drug targets and 
management strategies. Journal of 
Medical Virology. 2023 Jan; 
95(1):e28306. 

9. Prajapati S, Sharma M, Kumar A, Mishra 
A, Sapkota M, Prajapati S. Monkeypox 
transmission: time to revisit the 
medical strategy of public health. 
Infect Dis Trop Med. 2023; 9:e1159. 

10. Dhapola R, Kumari S, Sharma P, 
KumarKushawaha P, HariKrishnaReddy 
D. Update on monkeypox virus 
infection: Focusing current treatment 
and prevention approaches. 
Fundamental & Clinical Pharmacology. 
2024 Jun; 38(3):465-78. 

11. Kawalkar SS, Chavhan SD, Deshmukh 
HM, Umale ND, Sawarkar HS. ASSESSING 
CIDOFOVIR EFFICACY IN THE 

TREATMENT OF EMERGING MONKEYPOX 
CASES. 

12. Siegrist EA, Sassine J. Antivirals with 
activity against mpox: a clinically 
oriented review. Clinical infectious 
diseases. 2023 Jan 1; 76(1):155-64. 

13. Dennely Yulisa1, Franklind Matthew1, 
Maureen Miracle Stella2, Felix Setiadi2, 
Novitasari2, Regina Regina, Cidofovir as 
a potential antiviral agent against 
Monkeypox: A systematic review, 
Journal of Pakistan Association of 
Dermatologists, 2024; 733. 

14. Andrei, G., Snoeck, R., Schols, D., De 
Clercq, E., 2001. Induction of apoptosis 
by cidofovir in human papillo. 

15. Bray, M., Martinez, M., Smee, D.F., 
Kefauver, D., Thompson, E., Huggins, 
J.W., Cidofovir protects mice against 
lethal aerosol or intranasal cowpox 
virus challenge. J. Infect. Dis., 2000; 
181: 10–19. 

16. Thornhill JP, Barkati S, Walmsley S, 
Rockstroh J, Antinori A, Harrison LB, 
Palich R, Nori A, Reeves I, Habibi MS, et 
al. Monkeypox virus infection in humans 
across 16 countries - april-june 2022. N 
Engl J Med., 2022; 387(8): 679–91. 

17. Jennifer Nyame, Saranya Punniyakotti 
b,*, Kanav Khera, Rashmi Saxena Pal, 
Nithya Varadarajand, Prachi Sharma, 
Challenges in the treatment and 
prevention of monkeypox infection; A 
comprehensive review Acta Tropica, 
2023; 245: 8–9. 

18. Magee WC, Hostetler KY, Evans DH. 
Mechanism of inhibition of vaccinia 
virus DNA polymerase by cidofovir 
diphosphate 

19. Fabrizio C, Bruno G, Cristiano L, 
Buccoliero GB. Cidofovir for treating 
complicated monkeypox in a man with 
acquired immune deficiency syndrome. 
Infection. 2023; 51:519-22.  

20. Mondi A, Gagliardini R, Mazzotta V, Vita 
S, Carletti F, Pinnetti C, et al. Clinical 
experience with use of oral tecovirimat 
or intravenous cidofovir for the 
treatment of Monkeypox in an Italian 
reference hospital. J Infect. 2023; 
86:66–117.

 


