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Abstract: Aedes aegypti and Aedes albopictus mosquito bites can infect people with the chikungunya virus (CHIKYV), an
alphavirus that causes chikungunya, an arboviral disease. In the past two decades, the chikungunya virus has resurfaced as
a contagious illness in Africa, Asia, the Indian Ocean Islands, Europe, and the Americas; 119 countries and territories have
reported locally transmitted cases of chikungunya virus disease up to 2024. The geographic distribution of chikungunya
virus disease is expanding to include a wider geographic distribution and an increased risk of introduction and subsequent
spread of the virus through mosquito vectors to an increasing population at risk of infection. Once infected through the bite
of an infected mosquito, replication of the virus leads to the onset of symptoms such as fever, severe joint pain and swelling,
myalgias, and rash as a result of the body's immune response to the infection. Most people infected with chikungunya virus
disease make a full recovery within a period of weeks; however, a small percentage of people may develop prolonged
arthralgia or chronic arthritis lasting for months or even years. While both the live-attenuated vaccine IXCHIQ and the
virus-like fragment vaccine VIMKUNYA have been approved for use, the former's license has recently been revoked due to
safety issues. Recent chikungunya fever outbreaks have led to active and continuous research into the disease, resulting in a
better and deeper understanding of the disease and its pathogenesis. In this review article, we highlight the recent advances
up to 2025 in the epidemiology, transmission, virology, pathogenesis, clinical manifestations, diagnosis, and vaccines for
chikungunya virus disease.
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L INTRODUCTION 60% of patients endure months or even years of
incapacitating, chronic joint pain. Despite the low fatality rate

The Chikungunya virus (CHIKV) is a virus that is
spread by mosquitoes and is a member of the Togaviridae
family's Aphavirus genus. It was discovered and isolated for
the first time in Tanzania in 1952. It has once again emerged
as a major pathogen endangering worldwide public health
within the past 20 years (1,2). The virus is mostly spread by
Aedes albopictus and Aedes aegypti mosquitoes. High fever,
severe polyarthritis, and rash are common clinical signs of
acute febrile illness caused by infection (3). However, up to
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of CHIKYV infection, recurring epidemics have a significant
socioeconomic impact due to employment loss, increased
strain on healthcare systems, and long-term consequences, all
in the context of an aging population and a rise in
comorbidities (4).

CHIKYV infection saw an unexpected rebound in 2024
and 2025, while being underdiagnosed in many regions of the
world (4). The World Health Organization (WHO) received
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reports of more than 160,000 laboratory-confirmed cases and
more than 1.6 million probable cases, including the biggest
local outbreak in China. There were 108 laboratory-
confirmed cases of CHIKV infection and 2197 probable cases
reported in Africa by September 2025. As of October 3, 2025,
56,456 CHIKV cases, including 40 fatalities, have been
documented in four European countries and regions: France,
Italy, Reunion, and Mayotte. Southeast Asia, Central Asia,
South Asia, and the Western Pacific subregion of East Asia
are the regions with the highest prevalence of CHIKV in Asia
(5). Bangladesh, Indonesia, and Pakistan have seen an
upsurge in CHIKV cases during the last two years. Over
16,000 local CHIKV infection cases with laboratory
confirmation were recorded by Guangdong province in China
by September 27, 2025, making it the largest local outbreak
of Chikungunya fever in Chinese history. 48 additional local
cases had been reported in the province by November 15.
CHIKYV cases have been reported in 21 cities in Guangdong
province, with the majority of them being in Foshan (10,040),
Jiangmen (5223), Guangzhou (590), Shenzhen (140),
Zhanjiang (112), Zhuhai (60), and Zhongshan (54). Young
adults between the ages of 18 and 45 made up the largest
percentage of all reported cases (6).

II. VIROLOGY OF CHIKV

The spherical CHIKYV particles have a diameter of about
60 to 70 nm. They have a nucleocapsid core made of single-
stranded positive-sense RNA and capsid proteins with a
single serotype, as well as a lipid envelope (7). There are two
open reading frames (ORFs), ORF1 and ORF2, in the coding
section of the roughly 11.8 kb viral genome. ORF1 is located
in the 5" end of the genome and constitutes two-thirds of the
entire genome sequence and sequentially codes for four non-
structural proteins (nsPs), namely nsP1 to nsP4. Five
structural proteins such as nucleocapsid protein (C), envelope
glycoproteins E1, E2, E3, and 6K protein are coded by ORF2
located in the 3’ end of the genome. (8,9). (Figure.1)

CHIKVnsPs are important molecules that control
pathogenic pathways and mediate connections between
viruses and host cells. Every protein has extremely
specialized roles (10). Both N7-guanine methyltransferase
(MTase) and guanylate transferase (GTase) activities, which
are essential for preserving the integrity of viral RNA, are
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carried out by the nsP1 and catalyze the creation of the 5’ cap
structure of nascent viral RNA (11). Additionally, nsP1 can
bind to cholesterol microdomains in the host cell membrane,
which is mediated by the palmitoylation of the protein,
creating important sites for the formation of viral replication
complexes. (12). The greatest nsP that the alphavirus genome
encodes is nsP2. It has a cysteine protease domain at the C-
terminus and an RNA-specific helicase domain at the N-
terminus. This is an important step in the viral life cycle, and
it degrades the viral polyprotein precursor into functional
viral replicase components (nsP1, nsP2, nsP3, and nsP4) (13).
The domain structure of the nsP3 protein is modular. The N-
terminus, with its phosphatase and ADP-ribose hydrolase
activity, helps the virus replicate by controlling the
metabolism of nucleic acids. (14). In order to facilitate viral
replication, this region contains a hypervariable domain
(HVD) at its C-terminal end, which binds to different
signaling molecules in the host cell, interacting with the host
cell and controlling physiological processes in the host cell
(15). Additionally, it has the alphavirus-unique domain
(AUD), which is essential for transcription and viral genome
replication. The primary catalytic component for viral RNA
replication is nsP4. Viral RNA synthesis is effectively
catalyzed by its RNA-dependent RNA polymerase (RdRp)
domain. It plays a crucial regulatory role in viral replication
and is an essential enzyme for subgenomic RNA transcription
and viral genome replication (16, 17). Different roles are
played by CHIKYV structural proteins during viral assembly
and infection. RNA encapsulation and nucleocapsid
production are ensured by the exact contact between the viral
genome and the C protein, which is made possible by the N-
terminal RNA-binding domain of the C protein (18). A
protease domain found in the C-terminal interacts with the E2
protein to facilitate viral release. The E1 protein facilitates the
fusion of the viral envelope and the surrounding host cell
membrane. The E2 protein promotes particular associations
among the viruses and the host's cell receptors, which aids in
viral integration, identification, and adherence, and facilitates
the endocytosis of viral RNA into the host cell. The E3 protein
stabilizes the E1/E2 trimer shape and encourages the proper
folding of the E2 protein precursor. The 6K protein and its
translational frame shifting end product, transferase (TF),
promote the fusion of vesicles inside the endoplasmic
reticulum, which serves to create ion channels and aid in viral
dispersion (19,20).
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Fig 1 Structure of Chikungunya Virus
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II1. EPIDEMIOLOGY AND TRANSMISSION

CHIKYV refers to the genus Alphavirus and family
Togaviridae. It is an encapsulated positively-sense RNA that
is single- Stranded virus (21). The majority of alphaviruses
can be roughly categorized into two groups based on the
clinical symptoms they cause: encephalitic and arthritogenic
(22). Acute and chronic arthralgia are mostly caused by the
arthritogenic alphaviruses CHIKV, Ross River virus (RRV),
Barmah Forest virus (BFV), Sindbis virus (SINV), Mayaro
virus (MAYV), and O'nyong-nyong virus (ONNV) (23). The
encephalitic alphaviruses Eastern equine encephalitis virus
(EEEV), Venezuelan equine encephalitis virus (VEEV), and
Western equine encephalitis virus (WEEV) can cause
meningitis and encephalitis, among other illnesses of the
central nervous system (24). Arthritogenic alphaviruses
circulate in two epidemiologically separate cycles and are
mostly spread by Aedes mosquitoes (25).

The primary reservoirs for CHIKV in a rustic enzootic
(forest/savannah) transmission cycle are believed to be Aedes
(Aedes africanus and Aedes furcifer) and vertebrate
augmenting hosts, such as other primates that are not humans
(26). According to a meta-analysis, the prevalence of in
nonhuman primates, CHIKV reached as high as 35% in
Africa, 7% in the Americas, and 6% in Asia (27).
Additionally, CHIKV has been isolated from bats, insects,
palm squirrels, and birds. Furthermore, CHIKV-specific
antibodies have been found in mouse, birds, elephants, and
reptiles, implying that these creatures might engage in the
natural cycle of CHIKV transmission and serve as eventual
hosts for reservoirs (28). Nevertheless, additional wild
species, including birds, bats, and rodents, serving as There
are few and irregular maintenance hosts (29). The rural cycle
is limited to rural areas, with humans acting as accidental
hosts through spillover from sylvatic or bridge vectors. The
urban cycle is based on the maintenance of an anthropophilic
cycle between humans and mosquitoes, mediated by Aedes
aegypti and Aedes albopictus. These mosquitoes also transmit
DENYV, ZIKYV, and YFV (30). Moreover, the rising issue for
the range and appropriateness of vectors are increasing over
longer times of the year due to climate change and human-
caused causes such land use changes, urbanization, forest
loss, and migration of humans, hence increasing the risk of
spillover of the virus from the enzootic transmission cycle
and urban amplification (31). A recent systematic review of
Aedes-borne Arbo Viral Infections in Europe (2000-2023)
has indicated that climate change and international travel are
major factors in the rising risk of autochthonous transmission
of Aedes-borne Arbo Viral Infections in the region by
enhancing the expansion of the range of vectors, the
replication of the virus in the vectors, and the re-infestation
of the region with the virus(32). This has led to the rising
interest in the creation of cutting-edge vector control
techniques like holistic vector governance and endosymbiont
control with Wolbachia (33-34).

After consuming an infected blood meal, CHIKV
replication occurs in the epithelial cells of the midgut of the
Aedes mosquito(35). Viral particles in the saliva are detected
by 2 days post-infection (dpi), and the virus is transmissible
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from this period onwards. It is maximally transmissible by 6
dpi (36). CHIKV can also infect the ovaries of the mosquito
and is detected in the eggs by 6 dpi(37). Vertical transmission
of the virus in the Aedes mosquito has been established. In
this mode of transmission, the virus is retained in the F5 and
F6 generations of the mosquito(38). This mode of
transmission is considered significant in the persistence of the
virus under adverse environmental conditions. Desiccation-
resistant eggs of the mosquito can remain viable for long
periods and enable the retention of CHIKV and the
maintenance of infectivity in the dry season and winter when
the density of the mosquito population is low (39). Mavale et
al.'s finding that CHIKV-infected male Aedes mosquitoes
transferred the virus to females during mating, and the
infected females subsequently infected nursing rats,
underscored the possibility of the epidemiologic significance
of venereal propagation (40). According to phylogenetic
investigations, CHIKV is divided into three main lineages:
East/Central/South African (ECSA), which includes the
Indian Ocean lineage (IOL), Asian, and West African (41).
Selection in Aedes albopictus has caused successive adaptive
modifications in the envelope glycoproteins within the IOL.
Aedes albopictus infection is increased by roughly 50-100
times with the E1-A226V alteration, and by an additional
four—six times with the E2-L210Q substitution (42, 43).
While having little discernible impact on these adaptive
changes greatly boost transmission in Aedes albopictus,
either in laboratory simulations based on human infection or
in Aedes aegypti proficiency (44). Thus, ongoing CHIKV
envelope glycoprotein  development may encourage
adaptation to more widely dispersed vectors and enable
additional geographic expansion (45). Increased infection,
heightened clinical severity, or altered tissue and organ
specificity are examples of elevated viral adaptation in
humans, has not yet been associated with any particular
amino acid substitution (46).

Iv. PATHOGENESIS & CLINICAL
MANIFESTATION

Since it has the potential of causing debilitating
diseases, either acute or chronic, people worldwide are
increasingly concerned about the Chikungunya virus
(CHIKYV), which is spread by mosquitoes of the Aedes
aegypti and Aedes albopictus species. CHIKV enters the body
ofthe host by the skin after a mosquito bite and first replicates
in dermal fibroblasts, macrophages, and endothelial cells
through specific cell surface receptors such as MXRAS,
which allows the viruses to enter and multiply (47). CHIKV
then enters the bloodstream and causes severe viremia,
leading to the infection of the liver, spleen, muscles, joints,
and lymphoid tissues, among other body organs (47, 48). The
rapid induction of the innate immune response leads to the
production of type I interferons and pro-inflammatory
cytokines such as TNF-a, IL-6, and IL-1f3, which are essential
for the control of viruses but are also responsible for tissue
damage (48, 49). As RNA and antigens of the virus have been
detected months following the onset of the disease, recent
studies have indicated that the persistence of the virus in the
macrophages and the synovial tissues is essential for the
development of the disease (48,50). Moreover, the replication
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of the virus and its survival can be enhanced by altering
various cellular mechanisms of the host, such as autophagy,
which causes additional damage to the cells (47). Both the
direct replication of the virus in the musculoskeletal tissues
and the immune-mediated effects leading to synovitis,
cartilaginous destruction, and bone destruction contribute to
the manifestations of the disease (49,50). Additionally,
rheumatoid-like chronic inflammatory arthritis is related to
molecular mimicry and abnormal adaptive immunity (50).

From the clinical point of view, the infection with the
chikungunya virus is described as having an incubation
period of two to seven days, followed by the sudden onset of
a high-grade fever and severe, bilateral, and symmetrical
polyarthralgia, which is one of the hallmarks of the infection
and is often incapacitating (51). Additional acute symptoms
include myalgia, headache, fatigue, nausea, conjunctivitis,
and a maculopapular rash, which occur a few days after the
onset of fever (51, 52). In recent systematic reviews, it has
been noted that 30-40% of infected persons enter the chronic
phase of the infection, which is characterized by joint pains,
stiffness, and swelling, which can last for months and even
years, although the acute phase resolves within 1-2 weeks
(52, 53). There is no doubt that chronic chikungunya infection
is one of the major contributors to long-term morbidity, with
the quality of life, functionality, and even the psychological
state of the patient being severely impaired, as indicated by
depression and sleep disorders.(53) Tenosynovitis,
inflammatory arthritis, and exacerbation of pre-existing
rheumatologic conditions represent examples of chronic
manifestations in some cases (49, 53). Moreover, recent
studies have pointed to the occurrence of unusual and severe
manifestations of the disease, particularly in newborns, the
elderly, and people with compromised immune systems (51).
These manifestations include visual manifestations such as
uveitis and retinitis, liver or renal failure, cardiovascular
manifestations such as myocarditis, and neurological
manifestations such as meningoencephalitis and Guillain-
Barre syndrome (51,52). Lymphopenia, thrombocytopenia,
and abnormal liver enzymes represent examples of abnormal
laboratory findings that point to the involvement of various
organs and the presence of systemic manifestations of the
disease (51).

In conclusion, chikungunya is a complex
immunopathological disease with both acute and chronic
manifestations. This is attributed to the persistence of the
virus in the host and the complex interactions of the host and
the pathogen. Long-term clinical management of the disease
is therefore required (48, 53).

V. DIAGNOSIS

The shortage of commercial immunochromatographic
test (ICT) kits for chikungunya virus (CHIKV), which detect
mainly antibodies (IgM/IgQG) and only a couple of alternatives
for antigen-detection, reduces the effectiveness with which
point-of-care testing is performed (54). Among the available
IgM-based quick ICT kits, the total pooled sensitivity has
been found low at 42.3%, and falls to 26.2% in <7 days of
sampled patients due to the delayed seroconversion of IgM as

IJISRT26MAR1925

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/26mar1925

well as relative lower viremia status during early acute
infection. While >80-86% acute-phase sensitivity (100% in
several prototypes) has been achieved, few commercial (RT-)
antigen detecting ICTs exist and exhibit genotypic variance
regarding efficacy (lower against Asian genotype). ICTs
alone cannot be used to reliably diagnose acute-phase
infections, because IgM ELISA kits have high sensitivity
(93.4%) (54,55). Antibody ICTs vary in specificity (96-97%);
however, because they share clinical symptoms with dengue
or Zika viruses, these tests can yield false positives when both
pathogens co-circulate in endemic zones; furthermore, cross-
reactivity is difficult to mitigate except through multiplex
testing (the latter remains limited), while antigen ICTs
provide 94-96% specificity across lineages but no extensive
validation is available (56,57,58). Under conditions of
fragmentation (over 43 antibody ICTs with Brazil, the USA
and India as predominantly contributing countries; a total of
23 license applications were submitted to ANVISA/4360 or
CIB/CNPS approval; no application for FDA or EMA
approval), the majority of studies are limited to non-
representative case control designs (mostly Phase I/1I)
lacking population-based phase IV impact investigations.
Although there are promising in-house antigen prototypes,
they have not yet been commercialized; practical deployment
requires meeting REASSURED requirements (cheap, stable,
and equipment-free) (54,56).

VI CHIKUNGUNYA VACCINES

Many vaccines have been developed to prevent CHIKV
infection in humans by 2025, and two of the most promising
ones are nearly prepared for regulatory authorization (59,60).
The first approved vaccine is VLA1553 (IXCHIQ), a live-
attenuated CHIKV vaccine created by Valneva SE (59). The
FDA authorized its use in November 2023 for people who
were 18 years of old or above and at extremely susceptible of
contracting CHIKV (61). Because a single intramuscular
injection of IXCHIQ produces potent neutralizing antibody
responses and recent post-marketing monitoring has revealed
concerns regarding safety, , the FDA stopped the drug's use in
August 2025 awaiting more safety assessment. involving
hospital stays, uncommon deaths, and symptoms similar to
chikungunya (59,62). A second sophisticated alternative, the
virus-like particle (VLP) vaccine PXVX0317 (Vimkunya),
demonstrated remarkable immunogenicity and safety in
Phase III clinical trials, attaining seroconversion indices over
97% within 22 days of inoculation (59,63). It is now
undergoing priority evaluation by the FDA and the European
Medicines Agency (EMA), with approval expected in 2025.
In order to produce neutralizing antibodies that stop viral
entry and replication, both vaccines target the structural
envelope proteins E1 and E2 (59). Long-term protection,
effectiveness in endemic communities, as well as safety in
certain groups, such as pregnant and immunocompromised
individuals, are all being studied in ongoing Phase IV and
real-world research. Despite the difficulties with IXCHIQ,
the discovery of CHIKV vaccines represents a significant
advancement in the management of a disease with a high
global burden (64). The CDC now advises those between the
age group of 18 and 64 who plan to travel to regions with
active CHIKYV transmission or recent outbreaks to think about
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being vaccinated, especially for durations exceeding two
weeks that entail mosquito encounter. We suggest tailored
immunization for these high-risk visitors and epidemic
responders where the potential for exposure is large because
modeling shows that vaccinations could prevent 70-90% of
chronic post-CHIKV arthralgia patients despite 10-20%
reactogenicity rates (65). Regular immunization is not
advised for elderly people or intermittent, low-risk visitors
(less than two weeks) until further safety information on rare
neurologic side effects after authorization is acquired. In
highly endemic areas where outbreaks are rapidly spreading,
tailored mass vaccination campaigns among adults should be
taken into consideration along with more stringent vector
control measures. When developing vaccination decisions via
collaborative medical assessment, individual risk factors,
vaccine reaction potential profiles, and region transmission
intensity should all be taken into account.

VIIL. CONCLUSION

Significant illness is caused by CHIKY, it is expanding
geographically, and it is still transmitted by Aedes
mosquitoes. Therefore, it represents a significant global
health problem. The novel vaccines, especially the ones
targeting the viral envelope proteins, hold promise to protect
against CHIKV and reduce the associated disease burden.
However, it must be understood that the problem of
controlling the mosquitoes cannot be solved by vaccines
alone. To effectively control the mosquitoes and prevent
future outbreaks, especially with the emergence of global
climate change that will lead to an expansion of habitats of
the mosquitoes, it is important that public health officials use
a combination of chemical, biological, and genetic
approaches to control the mosquitoes rather than just one of
them. In addition to this, it must also be understood that future
progress against CHIKV will also depend upon a deeper
understanding of the pathogenesis of CHIKV infection, host
immune responses to CHIKYV, and the evolution of CHIKV.

» Declaration:

o Conflict of Interest:
No conflict of interest was declared by the authors.

e Ethical approval:
Not required.

e Financial Disclosure:
The authors declared that this study received no
financial support.

o Author’s contributions

Each author has committed to take responsibility for
every part of the work after reviewing the final version that
will be published.

ACKNOWLEDGMENT
We acknowledge the efforts of healthcare workers and
researchers around the world who are working tirelessly to

address the chikungunya virus outbreak.

IJISRT26MAR1925

[1].

www.ijisrt.com

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/26mar1925
REFERENCES

Tiozzo, G.; de Roo, A.M.; Gurgel do Amaral, G.S.;
Hofstra, H.; Vondeling, G.T.; Postma, M.J. Assessing
chikungunya’s economic burden and impact on health-
related quality of life: Two systematic literature
reviews. PLoS Negl. Trop. Dis. 2025, 19, e0012990.
Silva, L.A.; Dermody, T.S. Chikungunya virus:
Epidemiology, replication, disease mechanisms, and
prospective intervention strategies. J. Clin. Investig.
2017, 127, 737-749.

Ferreira, F.C.P.A.D.M.; da Silva, A.S.V.; Recht, J;
Guaraldo, L.; Moreira, M.E.L.; de Siqueira, A.M.;
Gerardin, P.; Brasil, P. Vertical transmission of
chikungunya virus: A systematic review. PLoS ONE
2021, 16, €0249166.

Silva, M.M.O.; Tauro, L.B.; Kikuti, M.; Anjos, R.O.;
Santos, V.C.; Gongalves, T.S.F.; Paploski, .A.D.;
Moreira, P.S.S.; Nascimento, L.C.J.; Campos, G.S.; et
al.  Concomitant Transmission of Dengue,
Chikungunya, and Zika Viruses in Brazil: Clinical and
Epidemiological Findings From Surveillance for
Acute Febrile Illness. Clin. Infect. Dis. 2019, 69,
1353-1359.

Ribeiro Dos Santos, G.; Jawed, F.; Mukandavire, C.;
Deol, A.; Scarponi, D.; Mboera, L.E.G.; Seruyange,
E.; Poirier, M.J.P.; Bosomprah, S.; Udeze, A.O.; et al.
Global burden of chikungunya virus infections and the
potential benefit of vaccination campaigns. Nat. Med.
2025, 31, 2342-2349.

WorldHealthOrganization.
ChikungunyaVirusDisease-GlobalSituation. 2025.
Availableonline:  https://www.who.int/emergencies/
disease-outbreak-news/item/2025-DON581 (accessed
on 3 October 2025).

Powers, A.M.; Brault, A.C.; Shirako, Y.; Strauss, E.G.;
Kang, W.; Strauss, J.H.; Weaver, S.C. Evolutionary
relationships and systematics of the alphaviruses. J.
Virol. 2001, 75, 10118-10131.

Kril, V.; Aiqui-Reboul-Paviet, O.; Briant, L.; Amara,
A. New Insights into Chikungunya Virus Infection and
Pathogenesis. Annu. Rev. Virol. 2021, 8, 327-347.
Jungfleisch, J.; Bottcher, R.; Tallo-Parra, M.; Pérez-
Vilard, G.; Merits, A.; Novoa, E.M.; Diez, J. CHIKV
infection reprograms codon optimality to favor viral
RNA  translation by altering the tRNA
epitranscriptome. Nat. Commun. 2022, 13, 4725.

Yin, H.; Yin, P.; Zhao, H.; Zhang, N.; Jian, X.; Song,
S.; Gao, S.; Zhang, L. Intraviral interactome of
Chikungunya virus reveals the homo-oligomerization
and palmitoylation of structural protein TF. Biochem.
Biophys. Res. Commun. 2019, 513, 919-924.
Law,M.C.Y.; Zhang, K.; Tan, Y.B.; Nguyen, T.M.;
Luo, D. Chikungunya virus Non-structural Protein 1 is
a versatile RNA capping and decapping enzyme. J.
Biol. Chem. 2023, 299, 105415.

Bakhache, W.; Neyret, A.; Bernard, E.; Merits, A.;
Briant, L. Palmitoylated cysteines in Chikungunya
virus nsP1 are critical for targeting to cholesterol-rich
plasma membrane microdomains with functional

3750


https://doi.org/10.38124/ijisrt/26mar1925
http://www.ijisrt.com/

Volume 11, Issue 3, March — 2026
ISSN No: -2456-2165

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

IJISRT26MAR1925

consequences for viral genome replication. J. Virol.
2020, 94, ¢02183-19.

Ghoshal, A.; Asressu, K.H.; Hossain, M.A.; Brown,
P.J.; Nandakumar, M.; Vala, A.; Merten, E.M.; Sears,
J.D.; Law, I.; Burdick, J.E.; et al. Structure Activity of
B-Amidomethyl Vinyl Sulfones as Covalent Inhibitors
of Chikungunya nsP2 Cys teine Protease with
Antialphavirus Activity. J. Med. Chem. 2024, 67,
16505-16532.

Teppor, M.; Zusinaite, E.; Merits, A. Phosphorylation
sites in the hypervariable domain in chikungunya virus
nsP3 are crucial for viral replication. J. Virol. 2021, 95,
€02276-20.

Gao,Y.; Goonawardane, N.; Ward, J.; Tuplin, A.;
Harris, M. Multiple roles of the non-structural protein
3 (nsP3) alphavirus unique domain (AUD) during
Chikungunya virus genome replication and
transcription. PLoS Pathog. 2019, 15, e1007239.

Tan, Y.B.; Lello, L.S.; Liu, X.; Law, Y.S.; Kang, C;
Lescar, J.; Zheng, J.; Merits, A.; Luo, D. Crystal
structures of alphavirus nonstructural protein 4 (nsP4)
reveal an intrinsically dynamic RNA-dependent RNA
polymerase fold. Nucleic Acids Res. 2022, 50, 1000—
1016.

Chen, M.W.; Tan, Y.B.; Zheng, J.; Zhao, Y.; Lim, B.T.;
Cornvik, T.; Lescar, J.; Ng, L.FP; Luo, D.
Chikungunya virus nsP4 RNA-dependent RNA
polymerase core domain displays detergent-sensitive
primer extension and terminal adenylyltransferase
activities. Antivir. Res. 2017, 143, 38-47.

Farrington, J.A.; Rooney, E.E.; Hardy, R.W. The role
of chikungunya virus capsid-viral RNA interactions in
programmed ribosomal frameshifting. J. Virol. 2025,
99, 01393-25.

Martelossi-Cebinelli, G.; Carneiro, J.A.; Yaekashi,
K.M.; Bertozzi, M.M.; Bianchini, B.H.S.; Rasquel-
Oliveira, F.S.; Zanluca, C.; Duarte Dos Santos, C.N.;
Arredondo, R.; Blackburn, T.A.; et al. A Review of the
Biology of Chikungunya Virus Highlighting the
Development of Current Novel Therapeutic and
Prevention Approaches. Pathogens 2025, 14, 1047.
Bala Murugan, S.; Sathishkumar, R. Chikungunya
infection: A potential re-emerging global threat. Asian
Pac. J. Trop. Med. 2016, 9, 933-937.

Current ICTV taxonomy release | ICTV. Available
from: https://ictv.global/taxonomy. Accessed August
26, 2025.

Chen W, Foo SS, Sims NA, Herrero LJ, Walsh NC,
Mahalingam S. Arthritogenic alphaviruses: new
insights into arthritis and bone pathology. Trend
Microbiol.  2015;23(1):35-43.  doi:10.1016/j.tim.
2014.09.005

Suhrbier A, Jaffar-Bandjee MC, Gasque P.
Arthritogenic alphaviruses—an overview. Nat Rev
Rheumatol. 2012;8(7):420-429. doi:10.1038/
nrrheum.2012.64

Ronca SE, Dineley KT, Paessler S. Neurological
sequelae resulting from encephalitic alphavirus
infection. Front Microbiol. 2016;7:959.
doi:10.3389/fmicb.2016.00959

[25].

[26].

[27].

[30].

[33].

[34].

[35].

www.ijisrt.com

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/26mar1925

Zaid A, Burt FJ, Liu X, et al. Arthritogenic
alphaviruses: epidemiological and clinical perspective
on emerging arboviruses. Lancet Infect Dis.
2021;21(5):e123—e133. doi:10.1016/S1473-
3099(20)30491-6

Diallo D, Sall AA, Buenemann M, et al. Landscape
ecology of sylvatic chikungunya virus and mosquito
vectors in southeastern senegal. PLoS Negl Trop Dis.
2012;6(6):€1649. doi:10.1371/journal.pntd.0001649
Mongkol N, Wang FS, Suthisawat S, Likhit O,
Charoen P, Boonnak K. Seroprevalence of
Chikungunya and Zika virus in nonhuman primates: a
systematic review and meta-analysis. One Health.
2022;15:100455. doi:10.1016/j.onehlt.2022.100455

. Weaver SC, Chen R, Diallo M. Chikungunya virus:

role of vectors in emergence from enzootic cycles.
Annu Rev Entomol. 2020;65:313-332.
doi:10.1146/annurev-ento-011019-025207

de Souza WM, Gaye A, Ndiaye EH, et al. Serosurvey
of chikungunya virus in old world fruit bats, Senegal,
2020-2022. Emerg Infect Dis. 2024;30(7):1490-1492.
doi:10.3201/eid3007.240055

Weaver SC, Lecuit M. Chikungunya virus and the
global spread of a mosquito-borne disease. New Engl
J Med. 2015;372:1231-9. doi:10.1056/
NEJMral1406035

de Souza WM, Weaver SC. Effects of climate change
and human activities on vector-borne diseases. Nat
Rev Microbiol. 2024;22(8):476—491.
doi:10.1038/541579-024-01026-0

Hedrich N, Bekker-Nielsen Dunbar M, Grobusch MP,
Schlagenhauf P. Aedes-borne arboviral human
infections in Europe from 2000 to 2023: a systematic
review and meta-analysis. Travel Med Infectious Dis.
2025;64:102799. doi:10.1016/j.tmaid.2025.102799
Lithken R, Brattig N, Becker N. Introduction of
invasive mosquito species into Europe and prospects
for arbovirus transmission and vector control in an era
of globalization. Infect Dis Poverty. 2023;12(1):109.
doi:10.1186/s40249-023-01167-z

Tufion A, Garcia J, Carrera LC, Chaves LF, Lenhart
AE, Loaiza JR. Chemical control of medically
important arthropods in Panama: a systematic
literature review of historical efforts. Acta Trop.
2024;255:107217. doi:10.1016/j.actatropica.2024.
107217

Dong S, Balaraman V, Kantor AM, et al. Chikungunya
virus dissemination from the midgut of Aedes aegypti
is associated with temporal basal lamina degradation
during bloodmeal digestion. PLoS Negl Trop Dis.
2017;11(9):e0005976.
doi:10.1371/journal.pntd.0005976

. Dubrulle M, Mousson L, Moutailler S, Vazeille M,

Failloux AB. Chikungunya virus and Aedes
mosquitoes: saliva is infectious as soon as two days
after oral infection. PLoS One. 2009;4(6):e5895.
doi:10.1371/journal.pone.0005895

. Vazeille M, Moutailler S, Coudrier D, et al. Two

chikungunya isolates from the outbreak of La Reunion
(Indian Ocean) exhibit different patterns of infection in

3751


https://doi.org/10.38124/ijisrt/26mar1925
http://www.ijisrt.com/

Volume 11, Issue 3, March — 2026
ISSN No: -2456-2165

[38].

[39].

[40].

[41].

[42].

[43].

[44].

[45].

[46].

[47].

[48].
[49].

[50].

[51].

[52].

[53].

IJISRT26MAR1925

the mosquito, Aedes albopictus. PLoS One.
2007;2(11):e1168. doi:10.1371/journal.pone.0001168
Chompoosri J, Thavara U, Tawatsin A, et al. Vertical
transmission of Indian Ocean lineage of chikungunya
virus in aedes aegypti and aedes albopictus
mosquitoes. Parasit Vectors. 2016;9:227.
doi:10.1186/s13071-016-1505-6

Heath CJ, Grossi-Soyster EN, Ndenga BA, et al.
Evidence of transovarial transmission of chikungunya
and dengue viruses in field-caught mosquitoes in
Kenya. PLoS Negl Trop Dis. 2020;14(6):¢0008362.
doi:10.1371/journal.pntd.0008362

Mavale M, Parashar D, Sudeep A, et al. Venereal
transmission of chikungunya virus by aedes aegypti
mosquitoes (Diptera: culicidae). Am J Trop Med Hyg.
2010;83(6):1242-1244.  doi:10.4269/ajtmh.2010.09-
0577

De Souza WM, Ribeiro GS, de Lima STS, et al.
Chikungunya: a decade of burden in the Americas.
Lancet Reg Health Am. 2024;30:100673.
doi:10.1016/j.1ana.2023.100673

Tsetsarkin KA, Chen R, Weaver SC. Interspecies
transmission and chikungunya virus emergence. Curr
Opin Virol. 2016;16:143-150.
doi:10.1016/j.coviro.2016.02.007

Tsetsarkin KA, Vanlandingham DL, McGee CE, Higgs
S. A single mutation in chikungunya virus affects
vector specificity and epidemic potential. PLoS
Pathog. 2007;3(12):e201.
doi:10.1371/journal.ppat.0030201

Tsetsarkin KA, Chen R, Yun R, et al. Multi-peaked
adaptive landscape for chikungunya virus evolution
predicts continued fitness optimization in aedes
albopictus mosquitoes. Nat Commun. 2014;5:4084.
doi:10.1038/ncomms5084

Kraemer MUG, Reiner RC, Brady OJ, et al. Past and
future spread of the arbovirus vectors aedes aegypti
and aedes albopictus. Nat Microbiol. 2019;4(5):854—
863. doi:10.1038/s41564-019-0376-y

de Souza WM, Lecuit M, Weaver SC. Chikungunya
virus and other emerging arthritogenic alphaviruses.
Nat Rev Microbiol. 2025:1-17. doi:10.1038/s41579-
025-01177-8

Silva JVIJ Jr, et al. Chikungunya virus: epidemiology,
replication, disease mechanisms, and prospective
intervention strategies.

Sun W, et al. Chikungunya fever: pathogenesis and
mechanisms underlying chronic joint pain.

Suhrbier A, et al. Arthritogenic alphaviruses and their
role in disease pathogenesis.

Hoarau JJ, et al. Persistent chronic inflammation and
infection by Chikungunya virus in synovial
macrophages.

Centers for Disease Control and Prevention (CDC).
Clinical signs and symptoms of chikungunya virus
disease, 2024.

Staples JE, et al. Chikungunya fever: an
epidemiological review of a re-emerging infectious
disease.

Paixdo ES, et al. Chronic chikungunya syndrome: a
systematic review and meta-analysis.

[54].

[55].

[56].

[57].

[62].

[63].

[64].

www.ijisrt.com

. ANON,

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/26mar1925

Andrew, A., Navien, T.N., Yeoh, T.S., Citartan, M.,
Mangantig, E., Sum, M.S., et al., 2022. Diagnostic
accuracy of serological tests for the diagnosis of
Chikungunya virus infection: A systematic review and
meta-analysis. PLoS Negl Trop Dis 16 (2), e0010152.
Burdino, E., Calleri, G., Caramello, P., Ghisetti, V.,
2016. Unmet needs for a rapid diagnosis of
chikungunya virus infection. Emerg. Infect. Dis 22
(10), 1837.

Moreira, J., Brasil, P., Dittrich, S., Siqueira, AM.,
2022. Mapping the global landscape of chikungunya
rapid diagnostic tests: A scoping review. PLoS Negl
Trop Dis 16 (7), e0010067.

Chusri S, Vargas REM, Grandadam M, Brey PT,
Soegijanto S, Mulyantno KC, et al. Detection of
Chikungunya virus antigen by a novel rapid
immunochromatographic test. 2015.

Guo, M., Song, L., Liu, J., Hu, Y., Chen, Y., Fu, G., et
al., 2025. Development of nanobody- based DAS-
ELISA and Au nanoparticle-based
immunochromatographic test strip for highly sensitive
detection of Chikungunya virus. Front Immunol 16,
1707358.

Weber, W.C., Streblow, D.N., Coffey, LL., 2024.
Chikungunya Virus Vaccines: A review of IXCHIQ
and PXVXO0317 from pre-clinical evaluation to
licensure. BioDrugs 38 (6), 727-742.

2026a. https://www.fda.gov/news-
events/press-announcements/fda-approves -first-
vaccine-prevent-disease-caused-chikungunya-virus.
Hills, S.L., Sutter, R.A., Miller, E.R., Asturias, E.J.,
Chen, L.H., Bell, B.P, et al., 2025. Surveillance for
adverse events following use of live attenuated
chikungunya vaccine, United States, 2024, and the
associated public health response in 2024 and 2025.
Euro Surveill 30 (32).

ANON, 2026b. https://www.fda.gov/vaccines-blood-
biologics/safety-availability-bi ~ ologics/fda-update-
safety-ixchig-chikungunya-vaccine-live.

Richardson, J.S., Anderson, D.M., Mendy, J., Tindale,
L.C., Muhammad, S., Loreth, T., et al., 2025.
Chikungunya virus virus-like particle vaccine safety
and immunogenicity in adolescents and adults in the
USA: a phase 3, randomised, double-blind, placebo-
controlled trial. Lancet 405 (10487), 1343-1352.
Ribeiro Dos Santos, G., Jawed, F., Mukandavire, C.,
Deol, A., Scarponi, D., Mboera, L.E. G., et al., 2025.
Global burden of chikungunya virus infections and the
potential benefit of vaccination campaigns. Nat Med
31 (7), 2342-2349.

Schwameis, M., Buchtele, N., Wadowski, P.P,
Schoergenhofer, C., Jilma, B., 2016. Chikungunya
vaccines in development. Hum Vaccin Immunother 12
(3), 716-731.

3752


https://doi.org/10.38124/ijisrt/26mar1925
http://www.ijisrt.com/

