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Öz

Maymun çiçeği, Poxviridae ailesinden Orthopoxvirus cinsine ait Monkeypox virüsünün neden olduğu zoonotik bir hastalıktır. 
Ateş, yorgunluk, halsizlik, baş ağrısı, döküntü ve lenfanopati ile karakterize bir klinik sergilemektedir. Monkeypox, genellikle 2-4 
ha� a süren semptomlar ile kendi kendini sınırlayan bir hastalıktır. Bunun yanı sıra ağır vakalar da ortaya çıkabilmektedir. Bu 
çalışmanın amacı maymun çiçeğinin klinik özelliklerini gözden geçirmektir.
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Abstract

Monkeypox is a zoonotic disease caused by the Monkeypox virus, which belongs to the Orthopoxvirus genus of the Poxviridae family. It ex-
hibits a clinical condition characterized by fever, fatigue, malaise, headache, rash and lymphopathy. Monkeypox is a self-limited illness with 
symptoms usually lasting 2-4 weeks. In addition, severe cases may occur. � e aim of this study is to review the clinical features of monkeypox.
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INTRODUCTION 
Monkeypox is a viral zoonotic infection.  It presents with a 
smallpox-like rash. However, its person-to-person spread 
and mortality rate is significantly lower than with smal-
lpox. Monkeypox virus was first identified as a human di-
sease agent in the Democratic Republic of Congo in the 
1970s.1 � e prevalence of this disease, which is seen in 11 
countries with tropical rainforests in Central and West 
Africa, especially in Nigeria and the Democratic Republic 
of Congo, is not known exactly. � e disease is occasional-
ly transmitted from the African continent to other parts 
of the world through infected animals or humans, where 
regional clusters of cases are observed in which a small 
number of people are a� ected. However, since the number 
of cases detected outside of Africa has so far increased to 
exceed the total number of cases seen outside of Africa, it 
has drawn the attention of the World Health Organization 
(WHO) and the scientific community. A new outbreak of 
monkeypox was first reported in Europe in May 2022.2 On 
23 July 2022, WHO declared this monkeypox epidemic a 
public health emergency of international importance.3 In 
this review, I aimed to present the clinical features of Mon-
keypox.

Most patients with monkeypox were symptomatic during 
the global epidemic that emerged in 2022. Asymptomatic 
infections appear rare.4,5 � e clinical appearance of mon-
keypox is similar to smallpox, but less severe than smal-
lpox in terms of complication rate, mortality rate and scar 
development.6,7

� e incubation period of monkeypox virus infection is 
usually 5 to 13 days but can range from 4 to 21 days. In a 
study of 29 patients, it was reported that the estimated in-
cubation period a� er exposure to the disease was 12 days. 
People with a history of animal bites or scratches were 
found to have a shorter incubation period than those with 
a history of contact (9 vs 13 days, respectively).8-9 In additi-
on, the duration of symptoms and signs is estimated at 2 to 
5 weeks. � e disease begins with non-specific symptoms 

and signs such as fever, chills, headache, lethargy, asthenia, 
lymph node swelling, back pain, and muscle pain, before 
rash appears. � e prodromal period, which typically lasts 
up to five days, is characterized by fever, severe headache, 
lymphadenopathy, myalgia, and fatigue. Lymphadenopat-
hy can be seen all over the body or localized to several are-
as. However, during the monkeypox epidemic that began 
in May 2022, some patients had genital, rectal, and/or oral 
lesions without an initial prodrome.8 One to 5 days a� er 
the onset of fever, rashes of varying sizes appear first on the 
face, then on the body, hands, legs and feet. � e rash tends 
to be more intense on the face, but usually develops on the 
palms and soles. � e rash starts as a macule and then turns 
into papules, vesicles, and pustules. Finally, it crusts and 
over time, the crusts fall o�  with healing. Pharyngeal, con-
junctival and genital mucositis may also be seen. Lesions 
typically begin to develop simultaneously and co-evolve 
elsewhere in the body.10

However, during the global monkeypox epidemic that be-
gan in May 2022, not all lesions were at the same stage of 
development.11 � e rash associated with monkeypox is of-
ten described as painful, but may become itchy during the 
healing phase.10

It is very di� icult to distinguish the clinic of monkeypox 
from smallpox. Although clinical symptoms are milder 
than smallpox, it can be fatal. Complications such as se-
condary bacterial infections, bronchopneumonia, encep-
halitis, corneal infection causing vision loss, and diarrhea 
with dehydration have been reported. Mortality rates in 
epidemics vary between 1% and 10%. Deaths occur mostly 
among young adults and children. Especially those who 
are immunocompromised are at risk of serious illness. 
Lymphadenopathy occurs in up to 90% of patients and 
appears to be a clinical feature that distinguishes human 
monkeypox from smallpox.12-16 In individuals vaccinated 
with smallpox vaccine, it provides some protection against 
monkeypox infection and the clinical course may be mil-
der. Monkeypox is more common among those who have 

82



J Biotechnol and Strategic Health Res. 2022;6(2):81-85 
KAYA,  Clinical Characteristics of Monkeypox  

83

not been vaccinated against smallpox. Compared to the 
vaccinated, the disease described for the unvaccinated is 
more severe, more mortal, and the rash is pleomorphic.17-21 
� e first disease to be considered in the di� erential diag-
nosis is chickenpox with lesions on the palms and soles. 
� e lesions in chickenpox are more superficial and occur 
in clusters of the same stage, more intensely on the body 
than on the face and extremities.7,22 

Monkey pox can be confused with chickenpox, mollus-
cum contagiosum, measles, rickettsial infections, bacterial 
skin infections, anthrax, scabies, syphilis, and drug reacti-
ons. � erefore, these should be considered in the di� eren-
tial diagnosis. � e feature that distinguishes monkeypox 
from smallpox and chickenpox is lymphadenopathy.23 In 
the study in which 7 patients followed up for Monkeypox 
virus infection in the UK between 15 August 2018 and 10 
September 2021 were examined; 5 of the cases had LAP 
and 7 had rashes. All of the patients were young and had 
no previous comorbidities, and none of them had smal-
lpox vaccination. However, most experienced a relatively 
mild course of illness and all recovered. Only two of the 
seven patients had sore throat.24

During the 2017-2018 outbreak in Nigeria, a report of 122 
human monkeypox cases was identified. � e rash was pre-
sent in all patients and included all parts of the body, with 
the face most a� ected; fever, pruritus, headache, and lym-
phadenopathy were also common.25

During the 2003 United States outbreak, a detailed review 
of 34 patients found that the predominant signs and sy-
mptoms were rash (97%), fever (85%), chills (71%), lymp-
hadenopathy (71%), headache (65%), and myalgia ( 56%) 
reported. � e onset of fever was approximately two days 
before the rash, but the median duration of fever was shor-
ter than the rash (8 and 12 days, respectively).19 Atypical 
presentations have been described during the 2022 pan-
demic. Some cases started with a rash that appeared on 
the genitals, then spread to the face and body;8 in other 

cases, the lesions did not involve the face or extremities at 
all. Patients also presented with visible perianal vesicular, 
pustular, or ulcerative skin lesions and anorectal pain, te-
nesmus, and rectal bleeding found to be associated with 
proctitis. Lesions have sometimes been at di� erent stages 
of progression in a particular anatomical region. Prodro-
mal symptoms such as fever, malaise, headache, and lymp-
hadenopathy did not always precede the rash, and in some 
cases no prodrome was reported.11 

Disease course and prognosis
For most people, monkeypox is a self-limiting illness with 
symptoms lasting two to four weeks. However, some pa-
tients may develop serious illness.

Risk factors for severe disease
Severe cases of monkeypox are more common among 
children and are related to the degree of exposure to the 
virus, the presence of underlying disease, and the severity 
of complications.19,26

Hospitalization rate
During the 2022 global pandemic, few hospitalizations 
were reported, most of them for the purpose of isolating 
the patient.27 Other reasons for hospitalization include the 
need to provide adequate pain management and treat se-
condary infections.4,28,29

Mortality rate
� e mortality rate associated with monkeypox has varied. 
In Central Africa, the mortality rate has been reported as 
about 10 percent, and deaths usually occur in the second 
week of illness.30,31 In contrast, there were no deaths in the 
2003 outbreak in the United States. In the case series of 
seven patients diagnosed with monkeypox between 2018 
and 2021 in the UK, all patients made a full recovery.24 As 
of mid-July 2022, no deaths were reported in non-endemic 
countries during the 2022 outbreak, but new cases conti-
nue to emerge.
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Asymptomatic infection
Seroepidemiological studies in Africa suggest that some 
patients may have subclinical or asymptomatic monkey-
pox infection.17 Asymptomatic infections were rare in the 
2022 outbreak.4,5 As an example, in a June 30, 2022 upda-
te from the European Center for Disease Prevention and 
Control, only one of 1435 patients reported with monkey-
pox was listed as “asymptomatic”.4 � e potential for trans-
mission from a person with an asymptomatic infection is 
uncertain. In an unpublished preprint study conducted at 
the beginning of the 2022 outbreak in Europe, preserved 
anogenital and oropharyngeal specimens from 224 men 
tested for gonorrhea and chlamydia were PCR tested for 
monkeypox; � ree men had anorectal specimens that were 
positive for monkeypox DNA, although no symptoms or 
exposure to a person with monkeypox was reported.5 
While the finding raises concern that people with mild il-
lness may contribute to continued transmission, none of 
the three men’s contacts developed clinical monkeypox, 
and a follow-up monkeypox test was negative 21 to 37 days 
a� er the initial positive sample.

As a result, the incubation period is usually 5 to 13 days. 
Patients present with a systemic illness including fever, 
chills, and myalgia followed by a typic rash. � e rash ty-
pically starts as macules and evolves into papules, vesicles, 
and then pustules. � e lesions eventually crust over and 
these crusts dry up and then fall o� . However, during the 
monkeypox epidemic in 2022, some patients had genital, 
rectal and/or oral lesions without an initial prodrome.

Con� ict of Interest 
� ere is only one author. � e author declared no con� icts 
of interest with concerning to the authorship and/or pub-
lication of this article

Financial Disclosure 
� e author received no financial support for the research 
and/or authorship of this article

J Biotechnol and Strategic Health Res. 2022;6(2):81-85 
KAYA,  Clinical Characteristics of Monkeypox  



85

J Biotechnol and Strategic Health Res. 2022;6(2):81-85 
KAYA,  Clinical Characteristics of Monkeypox  

1. Von Magnus P, Andersen EK, Petersen KB, et al. A Pox-like Disease in Cyno-
molgus Monkeys. Acta Pathol Microbiol Scand 1959; 46(2):156-176.  Doi.or-
g/10.1111/j.1699-0463.1959.tb00328.

2. European Centers for Disease Control. Monkeypox cases reported in UK and Portugal. 
https://www.ecdc.europa.eu/en/news-events/monkeypox-cases-reported-uk-and-portu-
gal (Accessed on May 19, 2022).

3. World Health Organization. Second meeting of the International Health Regulations 
(2005) (IHR) Emergency Committee regarding the multi-country outbreak of mon-
keypox. https://www.who.int/news/item/23-07-2022-second-meeting-of-the-inter-
national-health-regulations-(2005)-(ihr)-emergency-committee-regarding-the-mul-
ti-country-outbreak-of-monkeypox (Accessed on July 25, 2022).

4. Joint ECDC-WHO Regional O� ice for Europe Monkeypox Surveillance Bulletin. Avai-
lable at: https://monkeypoxreport.ecdc.europa.eu/. (Accessed on July 05, 2022).

5. De Baetselier I, Van Dijck C, Kenyon C, et al, Asymptomatic Monkeypox Virus Infections 
Among Male Sexual Health Clinic Attendees in Belgium. medRxiv preprint doi: https://
doi.org/10.1101/2022.07.04.22277226 

6. WHO:Smallpox. 2019. Available at: https://www.who.int/biologicals vaccines smallpox 
en Accessed February 20, 2019

7. Cook GC, Zumla A. Chapter 47. Cutaneous viral diseases. Monkeypox. In: Cook GC, 
Zumla A, editors. Manson’s tropical diseases. 22nd edition. London: Harcourt Brace Sa-
unders, Publishing Group; 2009. p. 839–840.

8. Minhaj FS, Ogale YP, Whitehill F, et al. Monkeypox Outbreak - Nine States, May 2022. 
Morb Mortal Wkly Rep 2022; 71:764-769.

9. Reynolds MG, Yorita KL, Kuehnert MJ, et al. Clinical manifestations of human monkey-
pox in� uenced by route of infection. J Infect Dis 2006; 194:773-780. doi: 10.1086/505880

10. United States Centers for Disease Control and Prevention. Monkeypox: Clinical recog-
nition. https://www.cdc.gov/poxvirus/monkeypox/clinicians/clinical-recognition.html 
(Accessed on June 14, 2022).

11. United States Centers for Disease Control and Prevention. Updated case-finding guidan-
ce: monkeypox outbreak—United States, 2022.

12. Hutin YJ, Williams R, Malfait P, et al. Outbreak of human monkeypox, Democratic 
Republic of Congo, 1996 to 1997. Emerg Infect Dis 2001; 7(3): 434-438. doi: 10.3201/
eid0703.010311

13. Faye O, Pratt CB, Faye M, et. al. Genomic characterisation of human monkeypox virus in 
Nigeria. Lancet Infect Dis 2018; 18: 246. doi: 10.1016/S1473-3099(18)30043-4

14. Bayer-Garner IB. Monkeypox virus: histologic, immunohistochemical and elect-
ron-microscopic findings. J Cutan Pathol 2005; 32(1):28-34. doi: 10.1111/j.0303-
6987.2005.00254.x.

15. Mukinda VB, Mwema G, Kilundu M, et al. Re-emergence of human monkeypox in Zaire 
in 1996. Monkeypox Epidemiologic Working Group. Lancet 1997; 349:1449-1450. doi: 
10.1016/s0140-6736(05)63725-7.

16. Gordon SN, Cecchinato V, Andresen V, et. al. Smallpox vaccine safety is dependent on T 
cells and not B cells. J Infect Dis 2011; 203:1043-1053. doi: 10.1093/infdis/jiq162

17. Jezek Z, Grab B, Dixon H. Stochastic model for interhuman spread of monkeypox. Am J 
Epidemiol 1987; 126: 1082-1092. doi: 10.1093/oxfordjournals.aje.a114747.

18. Di Giulio DB, Eckburg PB. Human monkeypox: an emerging zoonosis. Lancet Infect Dis 
2004; 4(1):15-25. doi: 10.1016/s1473-3099(03)00856-9.

19. Huhn GD, Bauer A., Yorita K. et. al. Clinical characteristics of human monkey-
pox, and risk factors for severe disease. Clin Infect Dis 2005; 41(12): 1742-1751. doi: 
10.1086/498115.

20. Damon I.K. Status of human monkeypox: clinical disease, epidemiology and research. 
Vaccine 2011; 29:54-59. doi.org/10.1016/j.vaccine.2011.04.014

21. McCollum AM, Damon IK. Human monkeypox. Clin Infect Dis 2014; 58(2): 260-267. 
doi: 10.1093/cid/cit703

22. Jezek Z, Szczeniowski M, Paluku KM, et al. Human monkeypox: confusion with chic-
kenpox. Acta Trop 1988; 45(4): 297-307.

23. Osadebe L, Hughes CM, Shongo Lushima R, et. al. Enhancing case definitions for surve-
illance of human monkeypox in the Democratic Republic of Congo. PLoS Negl Trop Dis 
2017; 11: pp. e0005857. doi: 10.1371/journal.pntd.0005857

24. Adler H, Gould S, Hine P, et al. Clinical features and management of human monkeypox: 
a retrospective observational study in the UK. Lancet Infect Dis. 2022;22(8):1153-1162. 
doi: 10.1016/S1473-3099(22)00228-6.

25. Yinka-Ogunleye A, Aruna O, Dalhat M, et al. Outbreak of human monkeypox in Nigeria 
in 2017-18: a clinical and epidemiological report. Lancet Infect Dis 2019; 19(8):872-879. 
doi: 10.1016/S1473-3099(19)30294-4.

26. Petersen E, Kantele A, Koopmans M, et al. Human Monkeypox: Epidemiologic and 
Clinical Characteristics, Diagnosis, and Prevention. Infect Dis Clin North Am 2019; 
33(4):1027-1043. doi: 10.1016/j.idc.2019.03.001.

27. World Health Organization. Multi-country monkeypox outbreak: situation update ht-
tps://www.who.int/emergencies/disease-outbreak-news/item/2022-DON390 (Accessed 
on July 13, 2022).

28. � ornhill JP, Barkati S, Walmsley S, et al. Monkeypox Virus Infection in Humans across 
16 Countries - April-June 2022. N Engl J Med 2022. doi: 10.1056/NEJMoa2207323.

29. Basgoz N, Brown CM, Smole SC, et al. Case 24-2022: A 31-Year-Old Man with Perianal 
and Penile Ulcers, Rectal Pain, and Rash. N Engl J Med 2022; 11;387(6):547-556. doi: 
10.1056/NEJMcpc2201244.

30. Nalca A, Rimoin AW, Bavari S,et al. Reemergence of monkeypox: prevalence, diagnosti-
cs, and countermeasures. Clin Infect Dis 2005; 41(12):1765-1771. doi: 10.1086/498155.

31. Frey SE, Belshe RB. Poxvirus zoonoses--putting pocks into context. N Engl J Med 2004; 
350(4):324-327. doi: 10.1056/NEJMp038208.

Kaynaklar


