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Introduction 
 

Monkeypox (mpox) is a zoonotic orthopoxvirus that 

causes human disease similar to smallpox, but with 

substantially lower mortality. MPXV, a member of the 

poxvirus family (Poxoviridae), is known to infect 

humans and has numerous pathogenic peculiarities 

(Moss, 2001; Alakunle et al., 2020). Historical studies on 
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Monkeypox (mpox), a zoonotic disease, is caused by the monkeypox virus (MPXV), a member of 

the Orthopoxvirus genus within the Poxviridae family. MPXV was first discovered in 1958 in 

captive monkeys in Denmark. Before 1970, while MPXV had infected monkeys and apes, no human 

case of mpox was documented. The first confirmed case of mpox occurred in a 9-month-old boy in 

the Democratic Republic of the Congo (DRC) in August 1970. Since then, the disease has been 

reported in several countries in Central and Western Africa. Between 2018 and 2021, several travel-

related mpox cases were reported in non-endemic countries such as the UK, USA, Israel, and 

Singapore. The first mpox outbreak in a non-endemic country occurred in the USA in 2003, linked to 

the importation of animals, including small mammals and rodents from Ghana. A global mpox 

outbreak began in May 2022 and was subsequently declared by WHO as a Public Health Emergency 

of International Concern (PHEIC) on July 23, 2022. As of October 31, 2024, 115,103 mpox cases 

(115,101 confirmed and 2 probable) were reported across 126 countries in six WHO regions 

resulting in 255 deaths. India’s first confirmed mpox case was recognized in Kerala on July 14, 
2022. As of Oct. 31, 2024, a total of 33 cases have been reported nationwide, with 17 in Kerala and 

16 in Delhi. The first mpox related death in India occurred in Kerala on August 1, 2022. This review 

is an attempt to highlight the need for extensive research on varying epidemiological factors 

involved including the agent pathogen, its reservoir animals, the human host, and ecology of the 

disease with special reference to Kerala, especially in the context of rising disease incidence in the 

state. 

K e y w o r d s  
 

Monkeypox, 

Multiple non-

endemic countries, 

lymphadenopathy, 

Kerala diaspora 
 

 

 
 

Received:  

12 October 2024 

Accepted:  

20 November 2024 

Available Online:  

10 December 2024 

Article Info 

 

https://doi.org/10.20546/ijcmas.2024.1312.024
https://orcid.org/0000-0003-2080-9723
https://orcid.org/0000-0003-2080-9723


Int.J.Curr.Microbiol.App.Sci (2024) 13(12): 220-237 

221 

 

the evolution of the orthpoxviruses genome have shown 

that the orthopoxviruses, as a poxviridae family, 

divaricated approximately 40,000 years ago. The origins 

of orthopoxviruses date back more than 4,500 years 

(Babkin et al., 2022). Recent research on the history of 

molecular evolution indicates that MPXV, a 

comparatively new orthopoxvirus, surfaced in West 

Africa approximately 500 to 1,000 years ago. This 

occurred nearly 3,500 years after the first origination of 

orthopoxviruses (Vora et al., 2015). Two significant 

members of the Poxoviridae family have had anexquisite 

impact on human health and disease prevention. The 

variola virus (VARV), responsible for the distinct 

systemic illness known as smallpox, has been eradicated 

from the natural environment. In contrast, the vaccinia 

virus, used in the preparation of vaccines, played a 

decisive role in the eradication of smallpox. Magnus et 

al., (1959) recorded two outbreaks of a non-fatal pox-like 

illness among cynomolgus monkeys imported from 

Singapore to Denmark in 1958. The investigators isolated 

and cultured a new virus that showed specific molecular 

characteristics compared to other known 

orthopoxviruses. This novel virus was subsequently 

named as Monkeypox virus - MPXV (Diaz-Canova et 

al., 2022). 

 

MPXV is classified into two main genetic groups called 

clades: I and II. Within clade II, there are two sub 

groups: Ila and IIb. Clade I was originally identified in 

Central Africa (Congo Basin), while clade II was initially 

found in West Africa. These clades have distinct genetic 

characteristics, clinical presentations, and geographic 

distributions (Okwor et al., 2023). Clade IIb, unlike 

clades I and II a, exhibits increased human-to-human 

transmission and could have been circulating in various 

regions worldwide for aprolonged period (Happi et al., 

2022). 

 

Potential Reservoir 
 

A wide range of African animals, such as rope squirrels, 

tree squirrels, Gambian pouched rats, dormice, and 

different monkey species, have been identified as 

potential hosts for MPXV infection (Parker and Buller, 

2013). In addition to this, the imported African rodents 

may have transmitted diseases to native prairie dogs, 

making them potential hosts of MPXV (Parker et al., 

2007). Although rodents are the most likely hosts of 

MPXV, the natural reservoir of the virus has not yet been 

corroborated. In spite of its name, monkeys have not 

been an important reservoir of MPXV regarding human. 

Even so, the possibility of rodents and other small 

mammals acting as viral reservoir of MPXV can’t be 

ruled out.  

 

Changes in animal habitats, shift in agricultural practices, 

climate variability, rapid geo- demographic 

developments etc. can be attributed as factors facilitating 

reservoir creation and viral proliferation dynamics, 

pathogen exposure and human to human transmission.  

 

Mode of Transmission 
 

The primary mode of MPXV transmission in Africa is 

through contact with infected animals in forested areas. 

This can happen by handling or consuming infected 

meat, or by coming into direct contact with animals or 

bodily fluids (Brown and Leggat, 2016). Although 

rodents are the most likely natural reservoir for 

monkeypox, the exact source of mpox remains unknown. 

People residing in close proximity to forest areas face a 

greater risk of exposure to infected animals. The disease 

can be transmitted through close contact with an infected 

person’s respiratory secretions, skin lesions, or 

contaminated objects. It can also be transmitted sexually 

(Antinori et al., 2022).  

 

Aetiology  
 

The MPXV enters the body through the respiratory tract, 

mouth, ocular or other body openings on exposure to the 

virus. The virus then travels to the lymph or bloodstream, 

causing primary viremia. It travels to distant lymph 

nodes, causing lymphadenopathy by stimulating the 

growth of natural killer cells. Subsequently, the virus 

enters the bloodstream through the lymph nodes, leading 

to a second wave of infection (Kabuga and Zowalaty et 

al., 2019). Secondary viremia enables the virus to 

disseminate to various organs, including the lungs, skin, 

gonads, and kidneys. The virus’s invasion of the upper 

skin layers, facilitated by infected Langerhans cells, 

results in the development of contagious skin lesions. 

The virus becomes sexually transmissible as a result of 

its spread to the reproductive system. Moreover, the virus 

has been found in the rectum and stool. This is believed 

to be due to the damage caused to the anal lining in men 

having sex with men, which can activate the local 

immune response (Lum et al., 2022).  

 

The presentation of symptoms in the vaginal, peri-

genital, and peri-anal regions is suggestive of a sexually 

transmitted infection. The virus has been detected in the 
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semen of patients in Italy (Antinori et al., 2022) and in 

Germany (Noe et al., 2023). The mounting evidence 

points to a sexual mode of transmission of the virus, 

involving both close physical contact and exchange of 

bodily fluids during sexual activity (Elsheikh et al., 

2023). 

 

Signs and Symptoms 
 

Monkeypox, like smallpox, starts with similar symptoms 

in humans, including, headache, muscle pain and fatigue. 

Generally, the incubation period of Mpox disease is 6 to 

13 days but can range from 5 to 21 days (Sharma et al., 

2023). MPX infection in humans is characterised by two 

phases: (1) the invasion phase and (2) skin eruption 

phase. The initial phase lasts for about one week, which 

manifests as high fever, intense headache, back pain, 

myalgia and severe fatigue. Lymphadenopathy is a 

characteristic feature of mpox disease and unlike which 

is absent in other orthopoxviruses like smallpox. The 

second phase lasts 2 to 4 weeks and is evidenced by the 

onset of rashes. The rash usually occurs on the face and 

extremities. However, it can also involve in trunk, palms, 

soles, oral cavity, genitalia, and cornea (Nyame et al., 

2023). The important characteristics of monkeypox and 

smallpox infections elucidated by Mc Collum and 

Damon (2014) are shown in Table 1.below. 

 

Human Monkeypox virus (hMPXV) outbreaks in 

1970- 2000 
 

The disease is known as monkeypox because the virus 

that causes it was initially identified in 1958 in monkey 

colonies kept at the Copenhagen Research Institute in 

Denmark (Magnus et al., 1959). In August 1970, two 

years after the last reported smallpox case in the region, 

the MPXV was first detected in a nine-month-old male 

infant from Basankusu district, Equateur Region, 

Democratic Republic of Congo (DRC) (previously 

known as Zaire). The baby was the only person in his 

family who had not had the smallpox immunization. 

After two months, the child passed away from measles. 

Following the initial discovery of a monkeypox case, 

eight additional cases were confirmed, with Liberia 

reporting four, Nigeria reporting two, and Sierra Leone 

and Ivory Coast each reporting one (Breman et al., 

1980). 
 

Since 1970, there have been 47 confirmed cases of 

human mpox in 5 countries in Central and West Africa. 

Of these, 38 cases (80.85%) have been reported from 

Zaire (Democratic Republic of Congo), followed by 4 

from Liberia, 3 from Nigeria, and one each from Ivory 

Coast and Sierra Leone. The evaluation of forty-seven 

mpox cases reported in Central and West Africa from 

August 1970 to October 1979 revealed a higher 

prevalence of the disease among children compared to 

adults. The average age of the patient was 8 years, with a 

range of 7 months to 40 years. Of the 47 mpox cases, 

39(83%) were children under 10 years of age. Among 

those under ten, 25(55%) were younger than 5 years of 

age, and 5(11%) were infants less than 1 year old. 

Among the 47 mpox confirmed individuals, 26 were 

male patients and 21 were female patients (Breman et al., 

1980). The disease is characterised by a higher incidence 

and severity of lymphadenopathy than smallpox. The 

eruption is preceded by a 2 to 4day period of fever and 

prostration, known as prodromal illness. It is further 

noted that like smallpox, the lesions appear at roughly the 

same time and progress through similar stages: papules, 

vesicles, and pustules. They then develop a central 

depression (umbulicate), dry out and eventually peel off. 

The healing process takes 2-4 weeks, varying with the 

disease’s severity. In 1978, a 35-year-old herbalist from 

Omifounfoun village, Oyo State, South West Nigeria, 

contracted mpox. He later returned to his home town in 

Benin Republic, where the disease was officially 

diagnosed. Thus before, 1980, there were only 48 

confirmed cases of mpox in the African region.  

 

Initially, the mpox outbreak was geographically limited 

to Central and West Africa. As of 1980, there were a 

total of 59 confirmed cases of human mpox in six 

African countries; Cameron, Cote d’Ivoire, Liberia, 

Nigeria, Sierra Leone and the Democratic Republic of 

Congo (Heymann et al., 1998). The Global Commission 

for the Certification of smallpox Eradication requested an 

investigation into the public health burden of smallpox 

following the outbreak. A serological survey of 10,300 

children in Sierra Leone and the DRC was carried out in 

November 1981 (Bunge et al., 2022). The study revealed 

that approximately 15.4% of the children had antibodies 

to orthopoxvirus, while only 0.7% had antibodies-

specific to mpox. A noteworthy finding was that 30% of 

the children with mpox-specific antibodies had no 

documented history of illness or acne scars, suggesting 

that they may have experienced subclinical infections 

(Heymann et al., 1998).  

 

In 1981, The World Health Organization (WHO) planned 

to start a thorough search for new cases of mpox in DRC, 

where most of the 48 known mpox cases had occurred. 
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During the monitoring period, 338 people had diagnosed 

with mpox in the area. This was estimated rate of one 

case per 1,00,000 people. Of these cases, 245 (72%) were 

caused by contact with animals and the other 93 (28%) 

were spread from person to person (Heymann et al., 

1998). The assessment of the potential proliferation 

human mpox cases suggests that human-to human 

transmission alone is inefficient to maintain aendemic 

infection. Instead, the disease likely requires 

reintroduction into the population through contact with 

animal hosts (Likos et al., 2005).  

 

Hence human mpox was not considered a significant 

health threat, and research efforts were focussed on 

emerging infections like HIV, which was a major 

concern at that time. Despite the global decline, mpox 

cases have been on the rise in the Congo Basin since the 

1980s (Reynolds and Daman, 2012).  

 

Cases of human mpox in DRC showed an eightfold 

increase between 1981 and 1986, probablydue to 

enhanced surveillance effort and reporting (Di Giulio and 

Eckburg, 2004). Only thirteen HMPX cases were 

reported between 1986 and 1992, and no cases were 

reported during 1993 to 1995. However, between 1996 

and 1997, over 500 suspected cases of HMPX were 

identified in the Kasain Oriental province of the DRC 

(Heymann et al., 1998). There was a steady increase in 

the number of hMPXV infections in DRC between 1998 

and 2002, with the total reaching 1,265. The number is 

likely unauthentic, as only 215 specimens were collected, 

and a small percentage of these tested positive for mpox 

(Parker et al., 2007).  

 

Africa has been the epicentre for the majority of several 

thousand human monkeypox cases reported between 

1970 and 2018. Table 2 provides a breakdown of the 

reported human mpox cases and associated deaths in 

African countries during the period of 1970 to 2021 

(WHO, 2024). 

 

Table 3. provides a detailed account of human mpox 

cases reported globally since 1970, along with the 

identified genetic clades associated with these confirmed 

infections. Most human mpox cases were linked to the 

Central African clade, found in the Central African 

Republic (CAR), DRC, and South Sudan. The west 

African clade was primarily responsible for the HMPX 

outbreaks in the US and Nigeria (Yinka- Ogunleye et al., 

2019). This clade was also detected in Siera Leone, and 

travel-related cases in Israel, Singapore, and the UK.  

Between September 2018 and November 2021, sporadic 

human mpox cases emerged in several non-African 

countries. These cases were linked to travel to Nigeria; 

seven in the UK, one each in Israel and Singapore, and 

two in the US (Xiang and White, 2022). 

 

The First hMPXV outbreak outside of Africa 
 

The year 2003 marked the first instance of a monkeypox 

outbreak in the United States, outside of the African 

continent. This outbreak, consisting of 81 cases (40% 

laboratory confirmed), was the first documented 

occurrence of hMPXV in the Western hemisphere. No 

secondary transmissions or deaths were linked to this 

outbreak.  

 

Traceback investigations have implicated an international 

shipment of roughly 800 small mammals (rope squirrels, 

tree squirrels, Gambian giant rats, brush tail porcupines, 

dormice, and striped mice) from Ghana to Texas as the 

probable source for the introduction of MPXV in to the 

United States. Gambian giant rats from the shipment 

were transported from Texas to an Iowa animal vendor, 

then to a Chicago -area pet distributor.  

 

At the distributor, the rats were co-housed with prairie 

dogs, which become infected. The infected prairie dogs 

were then shipped to a Wisconsin vendor, where they 

were sold to the index patient and others. Infected prairie 

dogs, sold in Illinois, Indiana, and Ohio, are believed to 

be the primary source of mpox infection for the majority 

of US cases.  

 

hMPXV epidemics from 2004 to 2021 
 

A cluster of 10 confirmed and 9 suspected human mpox 

cases was reported in Unity State, South Sudan, in 2005. 

This unprecedented occurrence raised alarm as it was the 

first time the disease had been detected outside the 

traditional regions of the Congo Basin and West Africa. 

 

The DRC is experiencing the most severe outbreak of 

human mpox in Africa, with thousands of suspected 

cases and hundreds officially confirmed. Nigeria is the 

second most affected country. Nigeria experienced a 

resurgence of human mpox in September 2017, ending a 

nearly 4-decade period of inactivity.  

 

From 2017 to 2021, a total of 550 suspected and 226 

confirmed HMPX cases were identified, leading to 9 

deaths (WHO, 2024). Cameron, Congo, Liberia, and 
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Sierra Leone were among the African countries that 

reported human mpox cases between 2004 and 2021. 

Between 2018 and 2019, several cases of travel-related 

human mpox were documented in Israel, the United 

Kingdom, and Singapore, all of which were associated 

with exposure to Nigeria. The country-wise human mpox 

cases reported outside Africa from 2003 to 2021 are 

presented in Table 4.  

 

The mpox virus was first found in 1958 in a Danish 

laboratory, isolated from imported cynomolgus monkeys. 

The first human infection was documented in 1970 in a 

young individual from the DRC. Prior to 2022, hMPXV 

infections were largely restricted to Central and Western 

African nations.  

 

A significant shift occurred in May 2022, as mpox began 

spreading beyond its traditional African range. Timeline 

of major events of mpox outbreaks since 1958 is 

presented in Table 5. 

 

Multi-country hMPXV outbreak from 2022-2024 
 

Prior to May6, 2022, human mpox was primarily 

confined to West and Central Africa, where it was 

endemic. Cases outside of these regions were rare (Johri 

et al., 2022). The initial cluster of cases was identified in 

the UK, with the first case detected in London on May 6, 

2022. The case involved in an individual with a recent 

travel history from Nigeria (WHO, 2022).  

 

A substantial number of cases have been reported in non-

endemic countries since May 13, 2022, without any 

history of human or animal travel from endemic regions. 

The emergence of hMPXV in unrelated regions, lacking 

any apparent epidemiological links, is a cause for 

concern. It suggests the virus may be evolving to 

facilitate undetected community transmission over 

significant periods (Di Gennaro et al., 2022).  

 

Due to its spreading capacity, the WHO declared the 

MPXV outbreak a Public Health Emergency of 

International Concern on July 23, 2022. As of November 

2, 2022, there were 77,573 confirmed mpox cases and 38 

related deaths across the world (CDC, 2022). The 

country/territory wise first confirmed human mpox cases 

are shown in Table 6. The recent surge in mpox cases in 

non-endemic countries, including South-East Asia, 

highlights the need for a thorough assessment of the 

potential risks posed to developing nations (Najeeb and 

Huda, 2022).  

Between 1971 and 2021, epidemiological data from 

Central and West Africa indicated several hundred mpox 

infections and over 545 associated fatalities (WHO, 

2024a). The first non-endemic mpox death occurred in 

Brazil on July 29, 2022, involving a 41-year-old man 

with underlying health conditions. On the same day, 

Spain reported its first fatality, a 44-year- old man in 

Alicante who succumbed to encephalitis linked to mpox. 

The country/territory wise first deaths due to mpox in 

2022 is given in Table 7. 

 

Global Scenario 

 
Global mpox outbreaks have affected 123 countries and 

territories, with 106, 310 confirmed cases and 234 

associated deaths. As of September 29, 2024, fourteen 

African nations have reported cases of HMPX (WHO, 

2024b). The DRC continues to be the most severely 

impacted country, with Burundi and Nigeria following 

closely behind (Table 8).  

 
During this period, Nigeria reported 1237 suspected 

mpox cases and among these, 84 (7%) were confirmed 

for the infection. The epidemiological report from WHO 

regions showed that the Americas had the highest 

number of reported mpox cases, followed by Europe and 

Africa (Table 9).  

 

The mpox situation report from 1st January 2022 to 30th 

September 2024 identified the United States, Brazil, 

Spain, the Democratic Republic of Congo, France, 

Columbia, Mexico, the United Kingdom, Peru and 

Germany as the most affected countries (Table 10). 

 

Of the South-East Asian countries, Thailand was most 

affected by mpox with 845 cases and 10 deaths, while 

India reported 33 cases and 1 death. Indonesia, Sri 

Lanka, and Nepal had fewer cases with no deaths (WHO, 

2024a). Nepal confirmed its first mpox case on June 16, 

2023 in a 60-year-old foreign woman. The swift global 

expansion of mpox underscores its potential as a 

dangerous, re-emerging threat to public health (Karama 

et al., 2023; Shalini et al., 2023). 

 

The discontinuation of smallpox vaccination has led to 

waning population immunity, paving the way for mpox 

emergence. This is evident in rising case numbers, older 

age groups affected, and the return of outbreaks after 

decades of absence in some countries (Rahimi et al., 

2022; Bunge et al., 2022).  



Int.J.Curr.Microbiol.App.Sci (2024) 13(12): 220-237 

225 

 

Table.1 Important distinction between monkeypox and smallpox 
 

Characteristics Monkeypox Smallpox 

Source of infection 

Causative organism Monkeypox virus Variola virus 

Strains Congo Basins & West African clades Four variola major subtypes 

Reservoirs 

 

Monkeys and rodents Humans 

Time period 

Incubation period 5-21 days, but usually 6-13 days 7-17 days 

Prodromal period 1-4 days 1-4 days 

Duration of illness 2-4 weeks Up to 5 weeks 

Period of rash appearance to 

desquamation 

14-28 days 14-28 days 

Symptoms 

 

Fever Low-to-high grade High grade 

Lymphadenopathy yes No 

Fatality Low High 

 

Table.2 Human mpox cases and deaths in African countries from 1970 to 2021 
 

Country Year Locality Suspected 

cases 

Confirmed 

cases 

Deaths 

Benin 1978 Parakou - 1 0 

 

 

Cameron 

1979 

1989 

2018 

2019 

2020 

2021 

Mfou 

Nikoteng 

Njikwa, Akwaya 

Ekondo Titi 

Ayos, Doume 

Ayos, Nikambe 

- 

- 

- 

- 

- 

- 

1 

1 

2 

1 

2 

4 

0 

0 

0 

0 

0 

0 

 

 

 

 

 

 

 

Central 

African 

Republic 

(CAR) 

1984 

2001 

2010 

2012 

2015 

2016 

2017 

2018 

 

2019 

2020 

 

2021 

 

 

Sangha 

Mbomou 

Lobaye 

Ouham 

Haute Kotto, Mbomou 

Mbomou, Basse Kotto 

Mbomou, Lobaye 

Mbomou, Lobaye, 

OmbellaM’Poko 

Ouaka, Lobaye 

Lobaye, Sangha Mbaere, 

Mbomou 

Haute-Kotto, Mbomou, Sangha 

Mbaere, Lobaye, 

MambereKadei 

- 

0 

0 

0 

3 

7 

1 

5 

 

18 

2 

 

25 

6 

3 

1 

2 

4 

4 

6 

28 

 

15 

8 

 

28 

0 

2 

0 

0 

4 

2 

0 

0 

 

2 

0 

 

2 

 

 

Congo 

2003 

2009 

2017 

Likouala 

Likouala 

Likouala 

- 

- 

88 

11 

2 

7 

1 

0 

6 
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2019 Gambona - 2 0 

 

Cote d’Ivoire 

1971 

1981 

 

Abengourou 

Daloa 

 

 - 

- 

 

1 

1 

 

0 

- 
 

     

Democratic 

Republic of 

Congo (DRC) 

1970-1980 

1981-1986 

1987-1995 

1996-2004 

2005-2015 

2016 

2017 

2018 

2019 

2020 

2021 

Multiple Provinces - 

1415 

- 

>200/ year 

>1000/year 

3750 

2500 

3784 

5288 

6216 

2841 

48 

338 

- 

 

 

 

 

- 

- 

- 

- 

- 

33 

- 

 

 

 

 

78* 

107* 

222* 

76* 

Gabon 1987 Region between  

Lambarene and N’Djole 

- 5 2 

Liberia 1970 

2017 

Grand Geddah, 

Rivercess and Maryland 

Countries 

- 

- 

4 

2 

0 

0 

 

 

 

 

 

Nigeria 

 

 

1971 

2017 

 

 

 

 

 

2018 

 

 

 

 

2019 

 

 

 

2020 

 

2021 

 

 

Aba 

Rivers, Bayelsa, Lagos, 

Delta, Cross River, Imo,  

Akwa, Ibom, Oyo, Edo,  

 Enugu, Federal Capital 

Territory, Abia, Nasarawa, 

Benue, Ekiti 

Lagos, Rivers, Bayelsa, Delta, 

Edo, Imo, Cross, 

River, Abia, Anambra,  

Oyo, Nasarawa, Plateau,  

Enugu 

Lagos, Rivers, Bayelsa, Delta, 

Imo, Cross River, 

Anambra, Oyo, Akwa, 

Ibom, Ebonyi 

Lagos, River, Delta, Plateau, 

Ebonyi 

Lagos, Rivers, Bayelsa, 

Delta, Edo, Cross River, 

Federal Capital Territory, 

Ogun, Niger 

 

202 

 

 

 

 

 

117 

 

 

 

 

98 

 

 

 

35 

 

98 

 

 

 

2 

88 

 

 

 

 

 

49 

 

 

 

 

47 

 

 

 

8 

 

34 

 

 

 

0 

5 

 

 

 

 

 

3 

 

 

 

 

1 

 

 

 

0 

 

0 

 

 

 

Sierra Leone 

1970 

2014 

2017 

2019 

2021 

Aguebu 

Bo 

Pujehan 

Kailahun 

Koinadugu 

- 

- 

- 

- 

- 

1 

1 

1 

1 

1 

0 

1 

0 

0 

0 

South Sudan 2005 Unity State 9 10 0 

*Deaths in the DRC include those among both suspected and confirmed cases 
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Table.3 Identified Genetic clades associated with confirmed human mpox cases 
 

Periods Total cases Central African Clade West African Clade 

1970- 1979 47 38 09 

1980-1989 356 355 01 

1990 -1999 520 520 0 

2000 -2009 139 92 47 

10,027*  -  - 

2010- 2019 280 85 195 

18,788*  -  - 

*Suspected cases from Democratic Republic of Congo (DPR) 

 

Table.4 Country-wise reported cases of human mpox outside Africa during 2003 to 2021 
 

Country Year Location Confirmed cases Deaths 

Israel 2018 Jerusalem 1 0 

Singapore 2019 Central Region 1 0 

 

United Kingdom 

2018 Cornwall and Blackpool, 

England 

3 0 

2019 Southwest England 1 0 

2021 Wales 3 0 

United States of 

America 

2003 Illinois, Indiana, Kansas,  

Missouri, Ohio, Wisconsin 

47 0 

2021 Texas, Maryland 2 0 

 

Table.5 Timeline of Monkeypox outbreaks 
 

Year Country/Locality/Organization Significant incidents 

1958 Denmark The virus was first isolated in laboratory in cynomolgus monkeys 

1970 Democratic Republic of Congo The first recorded human case in a 9-month-old boy 

1971- 2000 Central and West Africa Thousands of cases reported during various outbreaks 

2003 United States of America First outbreak outside Africa 

2005 Sudan First outbreak outside traditional ecology 

2017-18 Nigeria Largest West African Clade outbreak 

2018-2021 

 

Israel, United Kingdom, 

Singapore, 

First travel related exportations from Nigeria 

2018 United Kingdom First nosocomial transmission outside Africa 

2018 Democratic Republic of Congo >3,500 cases  

2019 Democratic Republic of Congo >5,000 cases 

2021 United States of America Sporadic cases of MPX 

2021 Democratic Republic of Congo >2,500 cases 

2022-24 More than 120 countries  Multi-country MPX outbreak since January 2022 

23 July 2022 World Health Organization Declared MPX outbreak a public health emergency of 

international concern (PHEIC) 

May 2023 World Health Organization Declared the end of PHEIC 

13 Dec 2023 113 countries  Reported 92,976 confirmed HMPX cases and 172 deaths 

06 Oct 2024 123 countries  Reported 1,06,310 confirmed HMPX cases and 234 deaths 
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Table.6 First confirmed human mpox cases by country or territory in 2022 
 

Date Countries/Territories 

January Cameron, Republic of the Congo, Democratic Republic of the Congo, Nigeria 

February Central African republic 

6May United Kingdom 

18 May Portugal, Spain, United states 

19 May Belgium, Canada, Italy, Sweden 

20May Australia, France, Germany, Netherlands 

21 May Israel, Switzerland 

22 May Austria 

23 May Denmark 

24 May Czech Republic, Slovenia, United Arab Emirates 

27 May Argentina, Finland, Ireland 

28May Malta, Mexico 

31May Hungary, Norway 

1June Gibraltar (British Overseas Territory) 

2 June Morocco 

3 June Latvia 

8 June Ghana, Greece 

9June Brazil, Iceland 

10June Poland 

12June Venezuela 

13June Romania 

14 June Benin 

15 June Georgia 

17 June Chile, Serbia 

20 June Lebanon, Singapore 

22 June South Korea 

23 June Bulgaria, Colombia, Croatia, South Africa 

24 June Taiwan 

26 June Peru 

28June Estonia 

29 June Puerto Rico (Unincorporated territory of the United States) 

30 June Bahamas, Turkey 

2 July Andorra 

5 July Panama 

6July Dominican Republic, Ecuador, Jamaica 

7July Slovakia 

9July New Zealand 

12July New Caledonia (Part of Overseas France), Russia 

13 July Bosnia and Herzegovina 

14 July India, Saudi Arabia 

16 July Barbados 

17 July Martinique 

20 July Costa Rica, Qatar 

21 July Thailand 
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22July Monaco, Bermuda (British Oversea Territory) 

23 July Jersey, Liberia 

25 July Guadeloupe (Part of Overseas France), Japan 

29 July Philippines, Uruguay 

31July Montenegro, Sudan 

1 Aug Bolivia, Collectivity of Saint Martin (Part of Overseas France) 

2 Aug Cyprus 

3 Aug Guatemala, Lithuania 

8 Aug Moldova 

9 Aug Greenland (Constituent country of the Kingdom of Denmark) 

12 Aug Honduras 

16 Aug Iran 

19 Aug Indonesia 

22 Aug Aruba (Constituent country of the Kingdom of the Netherlands) 

24 Aug  Aruba (Constituent country of the Kingdom of the Netherlands) 

25 Aug Paraguay 

27 Aug Mayotte (Part of Overseas France) 

30 Aug El Salvador 

6 Sep Hong Kong (Special administrative region of China) 

7 Sep Egypt 

12 Sep Guam (Unincorporated territory of the United States) 

14 Sep Reunion (Part of Overseas France) 

16 Sep China, Jordan, Ukraine, Bahrain 

3 Oct Vietnam 

5 Oct Mozambique 

20 Oct San Marino 

4 Nov Sri Lanka 

 

Table.7 Timeline of first mpox deaths by country/territory in 2022 and 2023 
 

Date Countries/territories 

July 29, 2022 Brazil, Spain 

July 31, 2022 Ghana 

Aug 01, 2022 India, Peru 

Aug 08, 2022 Ecuador 

Aug 23, 2022 Cuba, Mexico 

Aug 30, 2022 United States, Belgium 

Sep 22, 2022 Czech republic 

Sep 24, 2022 Sudan 

Oct 07, 2022 Bolivia 

Nov 16, 2022 Chile 

Nov 29, 2022 Argentina 

Mar 15, 2023 Costa Rica 

Apr 13, 2023 Guatemala, Honduras 
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Table.8 Situation report of mpox reported globally from January 2022 – August 2024 
 

Reporting Period: Jan 01, 2022 - Aug 31, 2024 

 

Area Confirmed cases Deaths Case Fatality Rate 

(CFR- %)  

No. of countries 

affected 

Global 106, 310 234 0.22 123 

Reporting period: Jan 01, 2022–Oct 06, 2024 

 

Area Confirmed cases No. of deaths among 

confirmed cases 

Suspected cases No. of deaths among 

suspected cases 

Democratic 

Republic of the 

Congo 

6169 25 31350 992 

Burundi 987 0 NA NA 

 

Table.9 Total monkeypox cases, by WHO region (from January 2022 – September 2024) 
 

WHO Regions Total cases Total deaths 

Region of the Americas 65,877 150 

European Region 28,176 9 

African Region 9,425 54 

Western Pacific Region 4,379 10 

South- East Asia Region 971 11 

Eastern Mediterranean Region 871 2 

 

Table.10 The mpox worst affected countries (from 1st January 2022 to 30th September 2024) 
 

Country/Territory 

 

Total Cases Total deaths 

United States of America 34,063 63 

Brazil 12,722 16 

Spain 8,282 03 

DPR 7,095 27 

France 4,334 0 

Colombia 4,269 0 

Mexico 4,177 35 

The United Kingdom 4,100 0 

Peru 3,948 23 

Germany 3,932 0 
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Table.11 Demographic characteristics and travel history of mpox confirmed cases reported in Kerala 
 

Year Sl. No. District of positivity Age Sex Travel history/ contact 

 

 

 

2022 

1 Kollam 35 M  from UAE 

2 Kannur 31 M  from UAE 

3 Malappuram 35 M  from UAE 

4 Thrissur 22  M  from UAE 

5 Malappuram 30  M  from UAE 

6 Kasargod 37 M  from UAE 

7 Malappuram 35 M  from UAE 

8 Malappuram 28 M  from UAE 

 

 

2023 

9 Malappuram 27 M  from UAE 

10 Kottayam 42 F  from UAE 

11 Kozhikode 22 M  from UAE 

12 Malappuram 42 M  from Saudi Arabia 

13 Thrissur 41 F  from UAE 

2024 14 Kozhikode 48 M  contact of ASHA 

 15 Thrissur 34 M  from UAE 

 16 Malappuram 38 M from Dubai 

 17 Ernakulam 29 M  from Dubai 

 

Table.12 Information on notable Kerala diaspora communities 
 

Countries  Number of Keralites 

United Arab Emirates 1,014,000 

Qatar 745,000 

Kuwait 634,728 

Saudi Arabia 595,000 

Malaysia 369,000 

United States 3,00,000 

Oman 195,300 

Bahrain  101,556 

Australia 78,738 

Canada 77,910 

United Kingdom 45,264 

Singapore 26,000 

Ireland 24,674 

New Zealand 9,024 

Pakistan 6,000 

Germany 25,000- 45,000 

France 5,000 

Switzerland 5,000 

Indonesia 4,000 

Poland 7,122 

Austria 3,785 

Finland 633 

Japan 500 
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Figure.1 World-wide Distribution of confirmed cases of mpox (1 Jan 2022 to 30 June 2024) 
 

 
Source: WHO, 2024 

 

Figure.2 Map showing mpox reported states in India 
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Figure.3 Monkeypox reported districts in Kerala 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Indian Scenario 
 

India’s first laboratory confirmed mpox case was 

identified on July 14, 2022, in a 35-year-old man from 

Kollam, in the state of Kerala, who had a recent travel 

history to the United Arab Emirates (UAE). He reached 

Kerala from Sharjah, UAE on 12 July 2022. On 5 July 

2022, he developed fever and myalgia. The following 

day, he experienced multiple vesicular rashes on his oral 

cavity, lips, and other body parts, as well as 

maculopapular rashes on both hands. While in Sharjah he 

had visiteda private hospital on 9th and 11th July 2022. 

Upon his arrival on July 12, 2022, he initially sought 

medical attention at a private hospital in Kollam. 

Suspected of having mpox, he was subsequently referred 

to a tertiary care hospital at Thiruvananthapuram for 

hospitalization. Samples were dispatched to the National 

Institute of Virology (NIV), Pune for confirmation. Real-

time PCR testing for Orthopoxvirus, specifically MPXV, 

confirmed the diagnosis (Sah et al., 2022; Vasu et al., 

2023). A 31-year-old male resident of Kannur district, 

Kerala, who had recently returned from the UAE, was 

confirmed as the state’s second MPC case on July 18, 

2022. This is in fact, the second confirmed mpox case in 

India as well. A 35-year-old male resident of 

Malappuram district, Kerala, who had recently returned 

from the UAE, was confirmed as the state’s third mpox 

case on July 22, 2022.  

 

Subsequently, state and district surveillance teams began 

contact tracing. All identified contacts were monitored 

for 21 days. In addition to routine surveillance through 

Integrated Disease Surveillance Program (IDSP), 

enhanced passive surveillance was implemented in 

government and private hospitals statewide. Airport 

surveillance was also ensured.  

 

India has seen a significant outbreak of mpox since July 

2022, with Kerala and Delhi being most affected states, 

reporting 17 and 16 confirmed cases respectively. The 

33laboratory confirmed mpox cases reported in India 

were identified among individuals aged between 22 and 

48. The cases were distributed across genders, with 21 

affecting males and 12 affecting females. In terms of 

Cases =1 

 

Cases > 1  

 

Cases >2  

 
Cases >5 
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nationality, 21 cases were among Indian citizens, while 

the remaining 12 cases were individuals from African 

countries. Among the individuals confirmed to have 

mpox, fifteen were identified as having history of recent 

international travel. The dermatological study of the first 

confirmed MPX case in India was presented by George 

et al., (2023). 

 

A 22-year-old man who returned to Thrissur, Kerala, 

from UAE in July 2022, became India’s first mpox 

fatality on August1, 2022 (Yadav et al., 2022). 

 

The Government of India’s Ministry of Health and 

Family Welfare (MoH&FW) circulated comprehensive 

guidelines for the management of mpox in July 2022.  

 

Kerala Scenario 
 

Of the 33 confirmed mpox cases in India, Kerala 

accounted for the majority with 17 cases (51.5%). Within 

Kerala, Malappuram district had the highest number of 

cases (41.2%), followed by Thrissur (17.6%) and 

Kozhikode (11.8%). Other districts with reported cases 

included Kollam, Kottayam, Ernakulam, Kannur, and 

Kasaragod, each with one case. The investigation report 

of the mpox cases reported in Kerala indicated that of the 

total 17 cases, 15 were males and 2 were females. All but 

one of the cases had a travel history to Middle Eastern 

countries (Table 11).  

 

A 38-year-old man from Malappuram, Kerala has been 

recognized as India’s first clade1 case. He has been 

working as interior decorator in Dubai. He developed the 

onset of fever and rash on September 9, 2024. After 

returning to Kerala on September 12, he initially 

consulted two private hospitals in Malappuram. 

However, due to persistent symptoms, he was admitted to 

a government tertiary hospital at Malappuram on 

September 16. Samples were collected and sent to the 

National Institute of Virology, Pune for analysis. 

Subsequent genome sequence testing revealed the 

presence of the mpox virus, specifically a clade 1 strain. 

The Health and Family Department, Government of 

Kerala released the guidelines on monkeypox disease on 

Aug 7, 2022.  

 

Kerala has been a hotspot for various infectious diseases. 

The state was the first in India to report cases of COVID-

19 and Monkeypox. Additionally, viral infections like 

Nipah, H1N1, and Hepatitis are frequent in the state. 

Understanding the factors contributing to the emergence 

and re-emergence of these diseases remains a significant 

challenge for public health care. Kerala’s well-

connectedness to the global community, with a 

significant diaspora, increases its risk of viral infections. 

A vast number of students from Kerala studying abroad 

including medical and para-medical students pose 

increased threat as possible carriers of agents of various 

endemic and emerging diseases to the state. Keralites are 

truly global citizens, working in almost 93% of countries 

across the globe. They are found worldwide, including 

the Persian Gulf, North America, Europe, Australia, 

Africa and other regions around the world. A 

compendium of significant Kerala diaspora is provided in 

Table 12.  

 

Kerala’s high level of human mobility, as evidenced by 

Table 12, contributes to exposure, contract and carrying 

of hither to exotic disease agents from various countries 

to their home places and subsequent outbreaks of 

diseases (Meo et al., 2023). Rigorous airport screening, 

prompt case detection, contact-tracing, testing, and 

hospital care are essential components of mpox 

prevention efforts (Mariappan et al., 2022; Alert, 2024). 

A greater emphasis on epidemiological and basic 

research is required to elucidate the origins, transmission 

dynamics, and actual incidence of the mpox virus 

(Ihekweazu et al., 2020) in Kerala and elsewhere. The 

peculiar dynamic nature of the mpox epidemiology and 

transmission raises concerns about its potential to evolve 

into a more virulent pathogen. To comprehend these 

evolving dynamics, improved surveillance, in-depth eco-

epidemiological case investigations and molecular 

studies are imperative (Ferdous et al., 2022; Moss, 2024). 
 

Important Preventive Measures 
 

1. Separate infected patients from others at risk of 

infection.  

2. Refrain from contact with any materials, such as 

bedding, that have been exposed to an individual with 

mpox.  

3. Wash your hands with soap and water or use hand 

sanitizer after contact with someone who has mpox.  

4. Wear a mask and gloves when caring for patients 
 

It is averred that lower immunity due to the cessation of 

smallpox vaccinations contribute much to global mpox 

outbreaks. The emergence of mpox cases in non-endemic 

regions underscores the potential for global 

dissemination of the disease. In the context of other 

prevailing pandemic threats, the public health 
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significance of mpox disease should not be overlooked. 

Monkeypox poses indeed a significant global risk. A co-

ordinated effort involving various experts in the public 

health and research is needed to accelerate development 

of tools to combat mpox. To effectively address mpox 

disease, a One Health approach involving various 

stakeholders such as veterinary functionaries, public 

health functionaries, social scientists, molecular scientist, 

ecologists, public health activists etc. is necessary for 

understanding epidemiology, disease management, 

prevention and treatment strategies.  
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