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Abstract: Chikungunya is a mosquito-borne disease caused by the alphavirus that belongs to the family 

Togaviridae. It was first identified in 1952 when the first outbreak of chikungunya occurred in the 

Tanganyika. From them, several outbreaks had been taken place around the globe, making a severe 

threat to the human population. High-grade fever, nausea, and body pain mislead the disease with 

Dengue fever. Disease effects are long-lasting; the disease is characterized by severe joint pains, which 

leads to arthralgia. To date, no direct treatment is available for the infection, which puts a heavy burden 

on society. In this review article, the authors focus on the outbreaks of chikungunya since1952 to 2019 

worldwide. The mutations occurred in the proteome of chikungunya. The evolution occurred because 

of those mutations and their effects on human societies. The study results that the two mutations in the 

proteome made the species more vulnerable to society. The outbreak study suggests that numerous 

chikungunya cases had been identified worldwide with the common symptoms that turn severe with 

these mutations. This study result reveals that scientists and researchers must focus on the disease's 

intensity and work progressively to find the solution for this emerging disease. 
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1. Introduction 

Chikungunya caused by the CHIK virus belongs to the Togaviridae family of the genus 

alphavirus. It is transmitted via mosquitoes [1]. The first presentation was made by the virus in 

1952 when a case was found in Tanzania (Previously known as Tanganyika). The first 

chikungunya outbreak occurred in 1953 in Tanzania. The outbreak affected a large number of 

population. The vast majority of the population got affected by the infection, and the sickness 

made an astounding entry into society [2].  

The transmission of the CHIKV virus begins with the bite of an infected mosquito 

called Aedes aegypti or Aedes albopictus. Some cases had been registered in recent days, which 

was transmitted from pregnant mother to child [3]. Once the virus reaches the host body, it 

replicates into the skin. It then disperses to the liver and joints through circulating into the 

bloodstream [4]. The incubation period ranges from 3 to 12 days after that clinical symptom 

appears. 

The chikungunya disease has a resemblance to Dengue. However, extreme joint pain is 

the differentiating feature of chikungunya make it not as same as dengue [5]. Common 

symptoms like high-grade fever, rigors, headache, and rashes on the skin [6-7]. The chronic 

phase of chikungunya is mainly characterized by severe joint pain, which turns to inflammatory 
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rheumatism [8]. In some cases, it impacts the patients' mental health, which affects the patient's 

life [9-10]. In mice, IL-6 and IL-12 (Interleukin) were found circulating at a high level in the 

chronic CHIKV conditions. IL-6 is found explicitly in the affected joints and stimulates the 

expression of apoptosis regulator gene RANKL and suppressed the function of osteoprotegerin, 

a binding partner of RANKL, released by osteoblasts results in osteoclastogenesis and bone 

loss [11-12]. 

Africa is the first continent to face the first-ever case of chikungunya in the year 1952 

in Tanzania. After that, several countries of the African continent faces the effect of 

chikungunya. In 1956 South Africa faced another outbreak of chikungunya and still bearing 

the burden of disease [13]. Central African Republic, Uganda, Nigeria, and the Democratic 

Republic of Congo had experienced a progression of outbreaks during the year 1960's to 1990's. 

Lamu island of Kenya battled with the extraordinary outbreak in 2004; over 70% of the 

populace got infected by chikungunya [14]. 

The distribution pattern of the chikungunya virus consists of an epidemic as well as 

sporadic cases. The capability of disseminating virus become scattered throughout the globe. 

The distribution of CHIKV into the new graphical areas is mainly caused by viremic people 

traveling [15]. 

Chikungunya virus has been distributed in more than 40 countries. Millions of people 

got affected worldwide, even though indirect methods of treatments are used like antipyretic, 

and analgesic drugs are used to lower the temperature and pain. The heavy burden of this 

disease needs supportive therapy and the proper vaccination to treat the disease [16, 14]. 

2. First Outbreak and Expansion of Disease 

 The very first outbreak of chikungunya took place in the year of 1953 in Tanzania. 

Several country villages experienced the outbreak in which 60%-80% of people from each 

village got affected within 2-3 weeks. The affected peoples were categorized based on the 

symptoms; the maximum number of peoples got affected with severe pain and high-grade 

fever, i.e., 102ºF -105ºF. The severity of joint pain causes immobilization in many patients. 

Some of the affected people experience Hot & swollen joints. Some patients got affected the 

second time and experienced joint pain with pyrexia [17]. With this beginning, chikungunya 

came into knowledge. It then kept on invaliding to various parts of the world, such as Asia, 

Africa, Europe, America, etc. (Figure 1). 

 
Figure 1. The Global expansion of Chikungunya infection. Different color represents the infections caused by 

the different vector species, and the symbols represent the genotype of the virus. Reprinted from an open-access 

source [18].  

 Mainly the infection was taking place in the two districts, i.e., Newala and Masasi. The 

main vector of the disease was Aedes aegypti and Culex fatigans [19]. Plateau region, situated 
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on a high altitude approximately 2000 feet from the level of the sea, had experienced a similar 

kind of infection pattern in all the societies. The infection was mostly found in adults (>45 

years of age) or the infants. Once the infection happened to the family member, all the family 

members got affected by the disease.  

 Several cases of febrile illness were registered at Moshi, Tanzania. The PCR 

(Polymerase Chain Reaction) study revealed that the CHIKV infection is more common than 

DENV infection. The PCR study results show that among 700 participants, 55(7.9%) was 

having CHIKV infection [2]. The result revealed that CHIKV infection is more common in 

infants or children in comparison with adults. 

2.1. Expansion of CHIKV to Africa. 

 After the first outbreak in Tanzania, the second outbreak occurred in Africa's regions 

in the year 1956. From that point, several incidences had occurred. During 1960-1990 several 

regions such as Angola, Burundi, Central African Republic, Democratic Republic of Congo, 

Guinea, Malawi, Nigeria, South Africa, and Uganda of the African continent got affected of 

registered cases increased drastically. In early 2004, the infection remerges on Lamu Atoll, 

Kenya, and was distributed in the surrounding regions like La Reunion, Comoros and so on, 

resulting in roughly about a million cases. The CHIK virus was recognized first time in 2005 

with a certain number of cases, while in 2006, the number of enrolled cases expanded 

dramatically. When the epidemic was reached at its peak, approximately 40,000 cases were 

getting enrolled every week. Based on the data obtained from the diagnostic labs, it was 

anticipated that approximately 266,000 cases [20] would get registered during the outbreak. 

The extraordinary highlights of contamination additionally came into the information. 

Neurological appearances, fetal contaminations, and mortality [21] were likewise seen during 

the episode that happened in 2006 [22]. 

 In 2006, more than 400 cases were reported in the Kumbo, northwest part of Cameroon, 

showing the pattern of dengue-like fever. Among the obtained sample, 105 samples were tested 

against the DNIV, ONNV, and CHIKV. A total of 54 (51.42%) samples were detected with 

the IgM anti-CHIKV, and none of the samples was found positive against the DNIV and ONNV 

[23]. This concludes that chikungunya causes the outbreak to take place in the region. 

 In 2010, a contemporaneous outbreak of CHIKV and DENV took place in the Ogooue 

and Haut Ogooue region. A study revealed that approximately 2731 suspected cases got 

registered; out of that, 1208 (44.23%) cases were confirmed after the laboratory examination. 

Laboratory examination revealed that Aedes albopictous was the main vector of the cause [24]. 

At Mercy Hospital in Bo, Sierra Leone, in the year 2012, among the 932 registered febrile 

patients, a study was performed by using lateral flow immunoassay [25] to determine the 

circulating vector of this cause, among 932, 400 (42.91%) patients were identified positive 

against the CHIKV infection. 

2.2. Expansion of CHIKV to Europe. 

 Italy is the 1st city in Europe, where the first chikungunya outbreak was registered in 

2007 [26]. However, some cases of chikungunya may also get registered in Europe. Emilia 

Romagna region of Ravenna province from North East Italy observes the chikungunya 

outbreak, where 217 human cases [27] were registered. The laboratory tests confirmed that 

Aedes albopictus was the source of the infection [13]. The patients were noticed with severe 
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back pain, joint pain, febrile illness, and skin rashes. In 2017, Italy experienced a secondary 

autochthonous outbreak of chikungunya infection; this indigenous was more virulent than the 

previous one. The number of cases increased, and more than 499 laboratory-confirmed cases 

of chikungunya infections were identified in the region [28].  

 In 2009 France encountered the case of CHIKV in a traveler of France who returned 

from the Maldives. In 2010, the autochthonous transmission of CHIKV caused the 

chikungunya infection, and 2 cases were identified for the CHIKV positive [29]. Again, in the 

year 2014, the environmental conditions were found favorable for the autochthonous 

transmission of CHIKV. This outcome is an aggregate of 126 laboratories affirmed cases of 

chikungunya on the land of France. The voyager who got back from the Caribbean islands 

faces the outbreak at the island, and they were the reason for the disease in France [30]. Aside 

from this, few such events occurred in Europe, where voyagers from various world pieces were 

the primary driver of the CHIKV contamination. Likewise, Spain and Portugal have met with 

such events that 10 and 4 instances of CHIKV infection were found, respectively [31]. 

 In the year 2008 to 2011, 130 cases of chikungunya and Dengue were identified. 

Among these 42.8% (56 cases) of chikungunya were confirmed based on laboratory 

examinations. The identified CHIKV cases were mainly imported from Mauritius, Maldives, 

Bali, and Sri Lanka. Special surveillance for the summer fever was arranged in Veneto city 

(Northeastern part of Italy) to control infectious diseases. From 2010 to 2012, 234 patients were 

found with high-grade fever and nausea-like symptoms during this surveillance. The laboratory 

examination revealed that out of 234 registered patients, 24 were found positive for Dengue, 

and 03 were found positive for the chikungunya [32].  

 In September 2009, CHIKV infection was reported in 2 travelers of Germany who 

returned from the Maldives. Apart from that, during the years 2006 to 2009, several 

chikungunya cases came into focus. However, all the cases belong to the travelers who visited 

the place where the outcome was going on. The environmental conditions of Germany are not 

favorable for the vector. However, it is confirmed that the vector is circulating in the region 

[33]. In Belgium, from 2006 to 2008, 54 cases of chikungunya have been reported. Most of the 

affected people were reported that they returned from the countries where CHIKV epidemics 

were prevalent. 

2.3. Expansion of CHIKV to America. 

 The United States remained untouched by this severe infection for a long; only 3 cases 

were registered between 1995 to 2005. These 3 registered patients were travelers returning 

from the places where the outbreak took place [15]. From 2006 to 2013, the number of 

chikungunya cases was increased slightly, i.e., 26 cases per year. However, this number 

increased to 29 per year later on. All the registered cases were viremic on returning to the US 

from the region where the disease's risk was high. 

 The emergence of chikungunya disease in the United States began in 1823 when the 

Zanzibar identified the chikungunya-like disease. The disease is named based on the symptoms 

that appeared. The disease was named “Kindinga Pepo” which means disease characterized by 

sudden cramp-like seizures [34]. The term chikungunya was first introduced in America in late 

2013 when acute & chronic cases were identified; about 1.1 million cases [35] of chikungunya 

were identified within a year. The registered cases were range from severe cases to death. 

However, the ratio of deaths was found < 1% [36]. 
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 Chikungunya was first reported in Saint Martin and then spread over the 45 countries 

of North, South, and Central America. Till 2016 more than 2.9 million cases were registered; 

among that, 296 deaths were confirmed [37]. The infection's risk factor caused by the 

mosquito-borne diseases was very high in the Dominican Republic region (41%) and Suriname 

(90.4%). The peak of the transmission of the infection was reached within 3 months. 

 Since 2016 CHIKV is still circulating in many countries of America and causing the 

disease. Travel and trade are the best-suited way for CHIKV to spread geographically and 

become conceivable with favorable virus-vector conditions and environmental factors. The 

environmental and ecological factor plays an important role in the prognoses of disease. 

Understanding such factors may help in calculating the risk factor of the infection. Some 

environmental factors work as a potential indicator to check the CHIKV activity [38]. 

 Brazil, the largest country in South America, encountered the first outbreak of 

chikungunya in 2014 by the two different genotypes. These two genotypes, Asian/Caribbean 

genotype and African ECSA genotype, entered Brazil via North region and North-East region 

respectively and affected Brazil very hardly with this infection [39]. In 2016, the chikungunya 

outbreak was caused by the same genotypes with high intensity, which confirms the 200 

thousand cases of chikungunya in Brazil [40-41].  

2.4. Expansion of CHIKV to Asia. 

 In Asia, Bangkok was the primary spot where chikungunya was recognized in 1958; 

the illness continued extending till 1964 and again reappeared in 1970 and got declined in 1976. 

The illness's fundamental driver was the Asian genotype of CHIKV, and the vector was Aedes 

aegypti [42]. The illness reappeared in Southern Thailand in the year 2008-2009, in which 

around 45000 cases were enlisted. The infection was the ECSA genotype (East Central South 

African) of CHIKV, and the vector was Aedes aegypti [43]. This time the disease was more 

virulent due to a mutation in the envelope protein E1 (E1-A226V) [44]. Disease again re-

emerged in the year 2013 in North East Thailand with the same ECSA genotype. The disease 

is getting more virulent in the country day by day; the average of registered cases (Laboratory 

approved) is approximately 179 per year [45]. The country has faced a large burden of the 

disease because the frequency of the traveler to the country is too high. In 2019 Thailand again 

faced another chikungunya outbreak. The research study revealed that the main causative 

vector for this outbreak was Aedes aegypti. According to Thailand's health bulletin, the 

infection was found in the 27 provinces of Thailand, and 3794 laboratory-confirmed cases were 

identified [46]. 

 China confronted a significant chikungunya outbreak in the year 2010. In the 

Guangdong Province of China, individuals were detailing the dengue-like indications; in the 

laboratory testing, it was seen that the dengue fever did not bring the high-grade fever with the 

joint agony while CHIKV is the reason for that. The first chikungunya case was accounted for 

on the first of September. The quantity of cases expanded quickly, which demonstrates a 

serious episode in the city. The 174 cases were accounted for, and none of the patients had a 

movement history, which affirms the area's outbreak [47]. The laboratory study confirmed the 

ECSA genotype of CHIKV, and the vector was Aedes albopictous. In 2017, the Zhejiang 

province of China encountered the chikungunya infection outbreak; the laboratory testing 

revealed that it belongs to the ECSA genotype. Like the Indian Ocean region's virus, the virus 

was imported by the visitors who returned from the regions of Bangladesh [48]. 
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 Asian country Singapore is endemic to Dengue since 1960. The chikungunya case was 

unknown until 2006; in 2007, chikungunya's first case came into knowledge, while the first 

outbreak occurred in 2008. The ministry of health registered 2626 cases from a radius of 150 

m from the region where the 1st case had registered. Aedes aegypti was the vector in the 

outbreak [49]. 

 Malaysia had experienced various chikungunya outbreaks. The region of this was the 

same as Thailand, a high traveler index. The first chikungunya was observed in Klang in 1998, 

followed by an outbreak in 2006 in Perak's rural area. Further, in 2008, the urban area of Johor 

experienced another chikungunya outbreak. The outbreak in 1998 was caused by the Asian 

genotype, while the further outbreak was caused by the ECSA genotype [50-51]. The disease 

had re-emerged in 2009, and a seroprevalence study was performed in the four states (Kuala 

Lumpur, Negeri Sembilan, Pahang, and Selangor). A total of 945 serum samples were 

collected, out of which 56 (5.9%) cases were found positive for the CHIKV infection. The 

retrospective study that took place during 2006-2009 suggested that among the 13759 

identified cases, 6314 (45.88%) were confirmed based on laboratory diagnosis, while 7445 

(54.11%) were considered based on the clinical symptoms [50]. 

 Bangladesh had experienced a major outbreak in the country's capital, Dhaka, in 2017 

[52]. The disease is prolonged in the region from January to September. This outbreak affects 

most of the surrounding area. Environmental conditions were suitable for the vector to cause 

the infection. The outbreak of Bangladesh characterizes the special symptoms. Joint pain is the 

main characterization of CHIKV infection, which occurs at the onset of infection. However, in 

Bangladesh's outbreak, joint pain was observed in the patient before the fever [53]. A 

serological study was performed, in that 1526 total, suspected cases were considered for the 

laboratory diagnosis. The samples were tested against the IgG and IgM. Among the 1526 

samples, 1179 (77.26%) were found positive for the CHIKV infection. Among the 1179 

positive cases, 1103 cases were found positive for IgM, 767 for IgM, while 691 were found 

positive for IgG & IgM [54]. 

 In late 2016 and early 2017, Pakistan faced a severe outbreak in Karachi. The disease 

is circulating in the country moderately. The first human cases were identified in the year 2011 

when DENV outbreak took place. At the same time, some collected samples were found 

positive for the CHIKV infection. In 2017, 738 samples were collected for the testing, and 542 

were found positive for the CHIKV infection [55]. Viremic exposure and traveler history was 

the reason for the outbreak. In a short time, the infection spread over the country, and Pakistan's 

health ministry declared the country's CHIKV outbreak. Another study suggested that the 

CHIKV infection was circulating in Pakistan since 2015. A cross-sectional study was 

performed in a certain region in which 997 candidates were chosen; among them, 162 were 

found positive for the CHIKV infection [56].  

 Iran, a country of the western Asian region, experienced a chikungunya outbreak in 

2017-2018. Genotypic and phenotypic studies revealed that the strain was similar to the 

Pakistan strain, which caused the chikungunya outbreak in 2017. The identified genotype 

belongs to the Indian ocean sub-lineage of ECSA genotype [57].  

 Chikungunya is notable in India since 1963. The whole first episode of chikungunya 

had occurred in the Eastern piece of the nation and influenced countless the populace. The 

infection had no history, so it got mistaken for dengue fever. However, laboratory tests affirm 

that Dengue was not the same and described by joint agony and high-grade fever [58]. In the 

resulting year 1964, CHIKV caused disease in the area of South India (Vellore, Pondicherry, 
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Chennai); 306 cases were distinguished positive for the CHIKV contamination. In 1965 the 

CHIKV disease enters India's province that is Andhra Pradesh (Now partitioned into two 

sections Andhra Pradesh and Telangana). The disease's power was high and arrived at different 

areas of the satiates (Vijayawada, Vishakapattanam, Rajamundry and so on). In 1973, the 

contamination arrived in North India and was first found in the Barsi (Bhiwani, Haryana). The 

contamination was brought by the Asian genotype around the nation [59].  

 The disease disappears after 1973 and again re-emerged after 32 years with the more 

virulent form and caused a major outbreak in the various states of India, including Tamilnadu, 

Karnatka, Andhra Pradesh, Maharastra, West Bengal, Uttar Pradesh, & Madhya Pradesh. The 

virus's genotype had changed this time; the African genotype was the cause of the infection 

[59].  

 The CHIKV infection re-emerged in December 2005 and caused a severe outbreak 

across the country. Karnataka and Andhra Pradesh were the worst in the condition regarding 

the infection. Other than that, 17 states of the country were affected due to the infection. 

According to the NVBDCP 1.39 million cases were registered throughout the country [60]. 

The main causative agent was Aedes aegypti & Aedes albopictus. Laboratory testing suggests 

the availability of the Central East Africa genotype of the virus in the region. The infection hit 

hardly the coastal regions of South India. The ministry of health, govt of India, had declared 

the Chikungunya outbreak in the country. The disease was spread progressively in Andhra 

Pradesh in Feb 2006 while Karnataka in March 2006 [61]. A DALY (Disability-adjusted life 

years) study was performed to calculate the chikungunya epidemic's total economic burden in 

2006. It was found 391 million, out of which only Karnataka state had 55% of the total burden 

[62]. 

 In 2007 the infection made a drastic sought in Kerala, India. The positively affected 

district was Alappuzha, which made an 82.44% contribution to the infection [63]. , A total of 

3.6 million cases of fever, was identified, which was 11.3% of the total population. The 

identified vector was Aedes albopictus, and the genotype of the virus was ECSA. The CHIKV 

was more virulent this time, and it was found due to the mutation in the envelope protein, i.e., 

E1-A226V. A total of 24052 confirmed chikungunya cases were identified by the Department 

of Health & Family Welfare of Kerala district. Kottayam and Pathanamthitta was the second 

most affected district after the Alappuzha district [64]. 

 
Figure 2. The confirmed cases of Chikungunya infections across the globe. The graph represents the data from 

the beginning of the infection to the most recent infection identified. (*The data represented in this graph is 

being collected from the various research papers published globally and contains data only from the cited papers 

of this manuscript) (Y-axis data is in Lakhs). 
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After 2007 chikungunya started declining in the country till 2016. A massive outbreak 

of CHIKV infection occurred in the various states of India. The severity of the infection was 

noted in Delhi and Karnataka. A total of 64057 cases was registered in the country, out of 

which 26364 were found positive for the chikungunya infection. Karnataka's total contribution 

(23.43%) & Delhi (18.75%) was more than 40%. The outbreak results in a long-lasting effect 

on the affected people; post-acute phase complications had been observed in the patients [65]. 

After 2016 various chikungunya cases had been registered across the country according to the 

various medical reports, newspapers, and NVBDCP. However, the chikungunya outbreak was 

observed after the country's 2016 Delhi outbreak (Figure 2) [66]. 

3. Mutations in the CHIKV 

Chikungunya has various isolated strains. These isolated strains were tested among 

each other to find out the conserved and variable region of the genome and their consequences 

on the population. Chikungunya genome has been divided into two regions, i.e., structural 

protein and non-structural protein. This further segment is subdivided into 6 and 4 regions, 

respectively. E1 & E2 region of structural protein had been found with the 8 and 1, point 

mutation position among the sequences of various strains. E1 (M269V, D284E, P294L, S295F, 

A316V, V322A, C328W) [67] protein of various strains found the said mutation, and this 

enhanced the virulence and increased the transmissibility. 

In contrast, the E2-K200R [68] enhanced viral dissemination and pathogenicity. The 

well-known mutation in the E1-A226V increased the Aedes albopictus in comparison to Aedes 

aegypti [69]. This particular mutation helped the vector in midgut infectivity, disseminate the 

salivary gland, and transmit the salivary gland. This mutation was the reason for the vast Kerala 

outbreak in 2007. Only one mutation was found in non-structural protein, i.e., nSP1-R532H; 

reduced infectivity was observed in the mouse due to this point mutation [70]. The phylogenetic 

analysis of the strain found in the 2016/2017 chikungunya outbreak revealed that the strain was 

more similar to the recent Delhi outbreak strain and the Bangladesh strain with some mutations 

in the E1 region proteome. These changes made species more virulent, and the mutations were 

predominant in the outbreak of 2017. The identified mutations were K211E, M269V, D284E, 

I317V, and V322A. The I317V mutations were a novel mutation found only in the Delhi 

outbreak's strain [71]. 

4. Discussion 

 The CHIK virus causes chikungunya to belong to the genus alphavirus family 

Togaviridae [72]. Chikungunya comes into the knowledge after its first outbreak in Tanzania 

in 1953; after that, several outbreaks had occurred, which had affected many populations 

around the globe. This disease spread out from the various regions after the first appearance, 

and it is re-emerged after a long time. The second emergence of the disease was more virulent 

and long-lasting than the first one [73]. The main reason for the progression of this infection is 

the misleading symptoms of dengue infection. The infection's typical features are high-grade 

fever, nausea, headache, joint pain, and arthralgia. Joint pain is the characteristic of the 

chikungunya infection, while the other features are similar to dengue fever [74]. It affects 

people from all age groups, from infants to adults; the disease's severity is more in the people 

belongs to the age group of 16-45 years. Previously it was assumed that chikungunya does not 

transmit from the pregnant mother to the child. However, in recent days few cases of maternal 

https://doi.org/10.33263/BRIAC114.1172411736
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC114.1172411736  

 https://biointerfaceresearch.com/ 11732 

chikungunya had been identified [75]. Chikungunya has chronic symptoms like body rashes, 

cranial cramps, arthritis, and severe joint pain for a prolonged time. 

The disease is mainly caused by the female mosquito of the Togaviridae family. The 

main vectors are Aedes aegypti and Aedes albopictus. The viral genome has three genotypes, 

i.e., African genotype, Asian genotype, and ECSA genotype. All these three genotypes were 

found in the outbreak that took place around the globe. The genotypes became more virulent 

after point mutation took place in the envelope protein, i.e., E1-A226V. This mutation makes 

the species more virulent. This had been studied from the outbreak that took place before and 

after the mutation took place. Along with this mutation, the E1 protein has some other point 

mutation too (M269V, D284E, P294L, S295F, A316V, V322A, C328W) [66], which makes 

the species more virulent to the population. Disease had spread worldwide; the hilly regions, 

cities near lakes, rivers, and ocean are more prone to have the disease due to the environment 

in such a region is suitable for the vector growth.  

Recent studies revealed that chikungunya infection brings a heavy financial burden on 

society and the government. Data collected in the study from the USA revealed that the total 

financial burden ranges from $14.8-$33.4 million (>1% of the total GDP) on the government 

[76]. To date, millions of confirmed cases had been identified throughout the world. However, 

there is no direct medication available as such. Medical practitioners suggest pain-relieving 

therapies and medicine lower the temperature, but no medicine or vaccine available to date to 

cure this deadly disease [18]. 

4. Conclusions 

 Chikungunya is a re-emerging infection around the globe and becoming a threat to 

human society. The number of countable cases is increasing exponentially throughout the 

world. To today’s date, there is no direct treatment available to combat this re-emerging 

disease. So, this research study sums up the accessible outbreaks and the genomic 

transformation of the genome. This research's main objective was to bring the scientific world's 

focus towards the need for medication for this infectious disease to overcome human society's 

burden. 
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