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Abstract
Chikungunya fever, caused by the Chikungunya virus (CHIKV), has re-emerged as a significant global health concern in recent 
decades. A notable event was the largest-ever local outbreak in China in 2025, marking a critical juncture in its epidemiology. Al-
though conventional treatment remains predominantly supportive, the integration of traditional Chinese medicine (TCM) offers 
promising complementary strategies for alleviating both acute symptoms and chronic polyarthralgia. This narrative review aims 
to consolidate current knowledge on the etiology, pathogenesis, clinical manifestations, and management of Chikungunya fever, 
with a particular focus on the evidence-based application of TCM. By integrating molecular virology with clinical and epidemio-
logical insights, this review offers a comprehensive perspective on the challenges posed by CHIKV and underscores the strategic 
imperatives essential for its future management. In conclusion, addressing the expanding threat of CHIKV necessitates a multi-
pronged public health strategy that integrates standard clinical and preventive measures with evidence-based TCM therapies, 
highlighting the urgent need for rigorous clinical trials to globally validate these integrative treatments.
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Introduction
Chikungunya virus (CHIKV), an arbovirus transmitted by Aedes 
mosquitoes, specifically Aedes aegypti and Aedes albopictus, is 
responsible for Chikungunya fever, a disease recognized for its de-
bilitating and often persistent musculoskeletal pain.1,2 Originally 
identified in Tanzania in 1952, CHIKV has been associated with 
periodic outbreaks in Africa and Asia.3,4 However, the 21st century 
has seen a notable increase in its global spread.5 Commencing with 
a significant epidemic in Kenya in 2004,6 the virus has spread to 
over 119 countries, impacting millions across regions such as the 
Indian Ocean, the Americas, and Europe.7 This expansion has been 

facilitated by viral adaptations that enhance vector competence, 
particularly in A. albopictus, an invasive mosquito species that has 
established itself in temperate areas worldwide.8,9

The disease burden of Chikungunya fever is substantial, with 
global estimates indicating around 18.7 million annual cases and 
an estimated loss of approximately 1.95 million disability-adjusted 
life years between 2011 and 2020.10 While traditionally associ-
ated with tropical regions, CHIKV now presents a predictable 
seasonal risk in temperate zones. A significant recent occurrence 
highlighting this shift took place in July 2025 in Guangdong Prov-
ince, China, where the largest local outbreak of Chikungunya fever 
was reported, with over 4,000 confirmed cases originating from 
an imported case in Foshan City.11,12 This event signifies a crucial 
transition from sporadic imported cases, which have been docu-
mented in China since 2008, to widespread and sustained local 
transmission. The outbreak emphasizes the heightened vulnerabil-
ity of immunologically naive populations in regions with estab-
lished Aedes vectors and emphasizes the pressing need for robust 
surveillance, clinical readiness, and effective control measures on 
a global scale.11,13 Although conventional treatment remains pre-
dominantly supportive, integrating traditional Chinese medicine 
(TCM) offers promising complementary strategies for alleviating 
both acute symptoms and chronic polyarthralgia.

Therefore, this review aims to consolidate current knowledge 
on the etiology, pathogenesis, clinical manifestations, and manage-
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ment of Chikungunya fever, with a particular focus on the evi-
dence-based application of TCM.

Etiology and viral replication
CHIKV is a positive-sense, single-stranded RNA virus enclosed in 
an envelope, categorized within the Alphavirus genus of the Toga-
viridae family.14 The viral particle, about 70 nm in diameter, features 
an icosahedral nucleocapsid comprising the capsid (C) protein that 
envelops the 11.8 kb genome.15,16 This genome harbors two open 
reading frames (ORFs): the 5′ ORF encodes the four non-structural 
proteins (Nsp)1–4 essential for the formation of the viral replicase 
complex, while the 3′ ORF, translated from a subgenomic RNA, en-
codes the structural polyprotein (C-E3-E2-6K/TF-E1).17–19 Through 
phylogenetic assessments, CHIKV is classified into four principal 
genotypes: West African, East/Central/South African, Asian, and the 
Indian Ocean lineage (Fig. 1a and b).20 Recent molecular analyses 
have identified the East/Central/South African genotype as the pri-
mary strain responsible for current regional outbreaks.12 Notably, 
specific adaptive mutations within this lineage may correlate with 
the severity of chronic polyarthralgia, a hypothesis that requires fur-
ther longitudinal studies.2,21

The replication cycle of CHIKV commences with the attach-
ment of the E2 envelope glycoprotein to host cell receptors. The 
cell adhesion molecule matrix remodeling-associated 8 (MXRA8) 
has been recognized as a key entry mediator on various cell types, 
including fibroblasts and osteoblasts. In addition to MXRA8, other 
host factors such as glycosaminoglycans, including heparan sul-
fate, and phosphatidylserine receptors also facilitate viral attach-
ment to the cell surface.22–24 Subsequent to attachment, the virion 
is internalized through clathrin-mediated endocytosis. Within the 
acidic milieu of the endosome, a conformational alteration in the 
E1 glycoprotein occurs, exposing its fusion peptide. This event fa-
cilitates the fusion of the viral and endosomal membranes, leading 
to the release of the nucleocapsid into the cytoplasm.18,25 Upon 
entry into the cytoplasm, the genomic RNA of CHIKV undergoes 
translation to generate the non-structural polyprotein precursor 
(P1234), which is subsequently cleaved by the Nsp2 protease to 
yield individual Nsps. These Nsps form a replicase complex on 
the inner face of the plasma membrane, organizing into vesicular 
replication compartments known as spherules.15,22,26 Within these 
compartments, the replicase complex initiates the synthesis of a 
full-length negative-strand RNA template, which serves as the ba-
sis for generating new genomic RNA and the transcription of a 26S 
subgenomic RNA.27 The subgenomic RNA is translated into the 
structural polyprotein, with the capsid protein undergoing autocat-
alytic cleavage and associating with newly synthesized genomic 
RNA to form nucleocapsids in the cytoplasm.25 Concurrently, the 
remaining envelope glycoproteins (pE2-6K-E1) are translocated 
into the endoplasmic reticulum and processed through the secre-
tory pathway, culminating in mature E1/E2 heterodimers being 
embedded in the plasma membrane.28 The replication cycle cul-
minates as the cytoplasmic nucleocapsids interact with these gly-
coproteins at the cell surface, leading to the budding and release of 
new enveloped virions (Fig. 1c).

Pathogenesis
The pathogenesis of Chikungunya fever involves a multifaceted 
interplay between direct viral cytopathic effects and a robust, often 
dysregulated, host immune response.29 Following inoculation by a 
mosquito bite, CHIKV initiates replication in dermal fibroblasts, 

macrophages, mesenchymal stromal cells, Langerhans cells, and 
endothelial cells.30 Subsequently, the virus disseminates through 
the lymphatic system and bloodstream, leading to the attainment of 
notably high viral loads (>109 particles/mL) and the establishment 
of infection in distant tissues. These tissues include the muscu-
loskeletal system (muscles, joints, tendons), as well as the liver, 
spleen, and, in severe cases, the central nervous system.31,32

The onset of clinical symptoms in Chikungunya fever is con-
comitant with a vigorous innate immune response characterized 
by elevated levels of type I interferons (IFN-α/β) and a cascade 
of proinflammatory cytokines and chemokines, such as interleu-
kin (IL)-1β, IL-6, and monocyte chemoattractant protein-1.33–36 
This systemic inflammatory state can also lead to hemodynamic 
disturbances, including the dysregulation of coagulation factors 
and complement pathways. While the type I IFN response is criti-
cal for controlling viral replication, the pronounced inflammatory 
environment significantly contributes to tissue pathology. This 
inflammation drives a massive recruitment of immune cells—in-
cluding monocytes, macrophages, T cells, B cells, osteoclast cells, 
and natural killer cells—into infected musculoskeletal tissues,37–40 
serving as the primary driver of the characteristic myalgia and 
arthralgia. Simultaneously, the adaptive immune response is acti-
vated, with acute CHIKV infection eliciting a robust CD8+ T cell 
response aimed at killing virus-infected cells. However, the high 
initial viral loads can lead to CD8+ T cell exhaustion, potentially 
decreasing the efficiency of viral clearance.41,42

A defining feature of CHIKV disease is the high prevalence of 
chronic arthralgia, the mechanisms of which remain incompletely 
elucidated but are thought to involve two primary pathways. First-
ly, viral RNA and antigens persist in protected tissue reservoirs, 
such as synovial macrophages and muscle satellite cells, even 
after viremia has resolved.43 This persistent viral presence may 
serve as a constant stimulus for chronic inflammation. The second 
proposed mechanism is a virus-triggered immune dysregulation, 
leading to a state resembling autoimmune disorders like rheuma-
toid arthritis (RA), with shared clinical and immunopathological 
characteristics.44 Several studies have failed to detect persistent 
viral RNA in the synovial fluid of some patients,45 supporting the 
hypothesis of a purely host-driven, virus-triggered autoimmune-
like immune response similar to RA. Moreover, a key pathway 
implicated in CHIKV-induced bone pathology is the upregulation 
of IL-6, which augments the receptor activator of nuclear factor-
κB ligand/osteoprotegerin ratio, facilitating osteoclastogenesis and 
ultimately leading to bone erosion and loss (Fig. 2).46,47

Clinical manifestations
The clinical course of Chikungunya fever is conventionally catego-
rized into three phases: acute, post-acute, and chronic.5 The acute 
phase, lasting approximately 14–21 days and commencing abruptly 
following a 3–7 day incubation period, is characterized by a classic 
triad of high fever (>39 °C), a maculopapular rash, and severe, often 
debilitating polyarthralgia.48 The polyarthralgia typically manifests 
bilaterally and symmetrically, predominantly affecting distal joints 
such as the wrists, ankles, and phalanges. The intensity of the pain 
can be severe, leading to a characteristic “bent-over” posture that 
lends the disease its name. Additional common symptoms include 
myalgia, headache, back pain, and fatigue.49

Following the acute phase of Chikungunya fever, many patients 
progress to a subacute phase lasting from 3 weeks to 3 months, 
during which fever and rash subside but joint symptoms may per-
sist or recur. A substantial proportion of patients (estimated be-
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Fig. 1. CHIKV genomic organization, transmission cycles, and cellular replication. This figure provides a comprehensive overview of CHIKV biology, covering 
structural components, ecological transmission routes, and intracellular replication mechanisms. (a) Schematic representation of the CHIKV virion structure 
and genome. The genome is organized into two open reading frames that encode a non-structural polyprotein (processed into Nsp1–4) and a structural 
polyprotein (processed into C, E3, E2, 6K/TF, and E1). Key functions of these proteins in viral replication and immune evasion are indicated. Mature virions 
are icosahedral particles, approximately 70 nm in diameter, composed of 80 trimeric E2–E1 heterodimer spikes. (b) Depiction of the transmission cycles of 
CHIKV. The virus is maintained in a sylvatic cycle between non-human primate reservoir hosts (e.g., baboons, chimpanzees) and forest-dwelling Aedes mos-
quitoes. Spillover to humans can initiate an urban cycle, where the virus is transmitted efficiently between people by Aedes aegypti and Aedes albopictus, 
often leading to large-scale epidemics. (c) Detailed overview of the CHIKV cellular replication cycle. (1) Infection begins with the virus binding to specific host 
factors on susceptible cells, such as the primary receptor MXRA8, or attachment factors like heparan sulfate and phosphatidylserine receptors. (2) The virus 
enters the cell via endocytosis and is transported to the endosome, where the acidic environment triggers conformational changes in the viral envelope. 
(3) This exposes the E1 fusion peptide, which mediates the fusion of viral and host membranes, releasing the viral genome into the cytoplasm. (4) The viral 
genome is translated into non-structural polyproteins, which are processed into Nsp1–4 to form the viral replication complex. (5) Translation of viral struc-
tural proteins. (6–7) The precursor is processed to release the capsid protein, which assembles with genomic RNA into a nucleocapsid, while glycoproteins 
pE2 and E1 are processed in the Golgi apparatus and transported to the plasma membrane. (8) Viral assembly is completed by the recruitment of envelope 
glycoproteins, followed by budding from the cell surface. Additionally, CHIKV can spread via cell-to-cell transmission by inducing the formation of intercel-
lular extensions, facilitating efficient transfer to neighboring cells. CHIKV, Chikungunya virus; RER, rough endoplasmic reticulum.
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tween 40% and 80%) advance to the chronic phase, characterized 
by prolonged rheumatic symptoms lasting over three months and, 
in some instances, extending for several years.50–52 This chronic 
and relapsing-remitting polyarthralgia represents the main contrib-
utor to long-term morbidity and exerts a substantial detrimental 
impact on quality of life.53,54

Although mortality rates in Chikungunya fever are low, rang-
ing from 0.024% to 0.8%,55–58 severe and atypical manifestations 
can occur, particularly in neonates, the elderly (>65 years), and 
individuals with underlying comorbidities.59 These complications 
encompass neurological disease (such as encephalitis, meningoen-
cephalitis, Guillain-Barré syndrome), cardiovascular issues (in-
cluding myocarditis and pericarditis), ocular inflammation (such 
as uveitis and retinitis), and, rarely, fulminant hepatitis or renal 
failure.1 Vertical transmission from mother to child during the in-
trapartum period poses a significant risk, often leading to severe 
neonatal disease, including encephalopathy (Fig. 2).60–62

Arthropod-borne viruses (arboviruses), such as dengue, chi-
kungunya, and Zika viruses, are transmitted by mosquitoes of the 
genus Aedes (Stegomyia).63 Driven by climate change and ur-
banization, their co-circulation has become increasingly common, 
posing significant risks for concurrent outbreaks and human co-
infections. Clinically distinguishing among these three infections 
is challenging due to their similar acute manifestations, including 

fever, rash, and myalgia. Table 1 summarizes pertinent distinctions 
that may facilitate differentiation.64

Therapeutic and preventive strategies
Currently, there are no specific licensed antiviral drugs for Chikun-
gunya fever, and management primarily involves supportive and 
symptomatic care. Treatment strategies are tailored to the clinical 
phase of the disease.64

During the acute phase, treatment emphasizes rest, hydration, 
and analgesia to address fever and pain.65 Acetaminophen or par-
acetamol is recommended for pain and fever management.64 In 
cases of severe, debilitating pain, mild opioids like tramadol or 
codeine may be considered, and in refractory situations, stronger 
opioids may be required under the guidance of a specialist. Corti-
costeroids are not recommended during the acute phase due to the 
risk of symptom rebound.2 The use of intravenous immunoglobu-
lins is generally not indicated except in rare instances of severe 
cases with life-threatening complications.66

For patients progressing to the post-acute and chronic phases, 
management becomes more complex, often resembling that of 
chronic inflammatory arthropathies. Non-steroidal anti-inflamma-
tory drugs continue to be a fundamental aspect of treatment. For 
persistent inflammatory symptoms, low-dose corticosteroids may 

Fig. 2. Pathogenesis and systemic manifestations of Chikungunya fever. This figure illustrates the pathogenic cascade of CHIKV infection from initial in-
oculation to systemic disease. Infection begins with a mosquito bite, leading to viral replication and immune response in dermal cells, including fibroblasts, 
macrophages, and Langerhans cells. The virus then disseminates systemically, triggering a multi-organ inflammatory response through the lymphatic system 
and bloodstream. In the vasculature, this response can lead to endothelial dysfunction and altered levels of coagulation factors and cytokines (e.g., IL-1β, 
IL-6, MCP-1). In the joints, viral replication and the infiltration of immune cells (such as T cells and macrophages) drive the characteristic inflammatory 
arthritis and promote osteoclast-mediated bone pathology. In severe cases, neuroinvasion can occur, potentially facilitated by infected monocytes crossing 
the blood-brain barrier. For instance, CHIKV infection can cleave platelet endothelial cell adhesion molecule 1 (PECAM-1) on blood-brain barrier cells, which 
may facilitate viral entry into the brain parenchyma. This pathogenic process results in the typical clinical manifestations of Chikungunya fever, which are 
categorized by the affected organ systems, including the classic triad of fever, rash, and severe polyarthralgia. CHIKV, Chikungunya virus; CNS, central nerv-
ous system; IL, interleukin; MCP-1, monocyte chemoattractant protein-1; MSC, mesenchymal stromal cell; NK, natural killer.
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be beneficial. In cases of chronic inflammatory rheumatism that 
mimic RA, disease-modifying antirheumatic drugs such as metho-
trexate, hydroxychloroquine, and sulfasalazine have shown effica-
cy, either as monotherapy or in combination. Non-pharmacological 
interventions, including physiotherapy and physical rehabilitation, 
are essential for preserving joint mobility and alleviating chronic 
pain.65,67 In addition to conventional therapies, complementary ap-
proaches such as TCM may have a significant role in management. 
Notably, the National Health Commission of the People’s Republic 
of China has incorporated TCM into the “Diagnosis and Treatment 
Protocol for Chikungunya Fever (2025 Edition),” which provides 
specific herbal formulas for the febrile and recovery phases of the 
disease.68 Within the TCM framework, chikungunya is categorized 
as a “dampness-heat” disease. The protocol recommends phase-
specific interventions: (1) Acute phase: The primary therapeutic 
principle is “clearing heat, resolving dampness, and dispelling 
wind.” Recommended oral herbal formulations include ingredients 
such as Pogostemonis Herba (Guanghuoxiang), Puerariae Lo-
batae Radix (Gegen), and Forsythiae Fructus (Lianqiao). (2) Re-
covery phase: For patients experiencing persistent polyarthralgia, 
classified as “dampness stagnating in the collaterals,” the focus 
shifts to “dispelling cold and removing dampness.” Representa-
tive herbs include Notopterygii Rhizoma et Radix (Qianghuo), 
Angelicae Pubescentis Radix (Duhuo), and Gentianae Macrophyl-
lae Radix (Qinjiao). (3) External therapies: Complementary ex-
ternal treatments, including targeted bloodletting therapy (e.g., at 
the Dazhui acupoint or inflamed joints) to clear heat and unblock 
collaterals, as well as topical cold compresses with herbal decoc-
tions (e.g., Lonicerae Japonicae Caulis (Rendongteng)), are also 
highlighted for directly alleviating local joint inflammation and 
cutaneous pruritus. However, it must be acknowledged that high-
quality international evidence supporting these TCM interventions 
remains limited, underscoring the urgent need for rigorous, multi-
center randomized controlled trials to validate their global efficacy 
and safety.

A significant advancement in preventive measures for Chikun-
gunya fever occurred with the recent regulatory clearance of two 
vaccines. Ixchiq, a live-attenuated vaccine, received approval from 
the US Food and Drug Administration (FDA) in late 2023 and the 
European Union (EU) in 2024 for individuals aged 18 years and 
older.69 Vimkunya, a virus-like particle vaccine, was approved by 
the FDA and EU in 2025 for individuals aged 12 years and older. 
These vaccines serve as crucial tools for outbreak prevention, par-
ticularly benefiting travelers and populations residing in regions at 
risk of Chikungunya transmission.70 Despite their potential, chal-
lenges persist regarding safety concerns in specific populations 
(e.g., severe adverse events reported with Ixchiq in adults over 65 
years),69 cost considerations, and ensuring equitable distribution in 

endemic low- and middle-income countries.
In addition to vaccination, integrated vector control stands as a 

cornerstone of prevention, encompassing community-driven ini-
tiatives to eradicate mosquito breeding grounds, targeted insecti-
cide application, and innovative strategies such as the release of 
Wolbachia-infected mosquitoes.13,63

Outlook
CHIKV has solidified its status as a globally significant arbovirus, 
with its geographical reach and epidemic capacity steadily widen-
ing. The convergence of climate change, which extends the habitat 
of Aedes vectors, and continuous international travel guarantees 
the enduring presence of CHIKV as a persistent and unpredict-
able menace. The recent extensive outbreak in China serves as a 
compelling reminder that no region harboring competent vectors is 
immune from the risk posed by this virus.11,12

Future endeavors should prioritize several key areas. Firstly, 
a comprehensive understanding of the mechanisms underpin-
ning chronic arthralgia is crucial for the development of targeted 
therapeutics aimed at alleviating the enduring suffering of patients. 
There is an urgent need for reliable predictive biomarkers and the 
development of targeted, host-directed anti-inflammatory thera-
pies to alleviate chronic arthralgia. Secondly, while the regulatory 
approval of two vaccines marks a significant milestone, the em-
phasis should now shift towards implementing effective and eq-
uitable strategies, including the establishment of regional vaccine 
reserves and ensuring affordability in the most impacted regions. 
Post-licensure surveillance to monitor long-term safety and ef-
fectiveness is also essential. Thirdly, the development of specific, 
affordable therapies such as TCM remains a high priority, particu-
larly for managing severe acute infections and potentially averting 
the progression to chronic conditions.

Limitations
Despite the comprehensive synthesis of current literature, several 
limitations in the present research landscape must be acknowl-
edged. Firstly, regarding the mechanisms of TCM interventions, 
there is currently insufficient elucidation of the molecular interac-
tions between CHIKV and specific TCM therapeutic targets, re-
quiring further robust in vivo and in vitro studies to bridge classi-
cal theories with modern virological pathways. Secondly, although 
novel CHIKV vaccines have shown promise, there is a notable 
lack of comprehensive clinical vaccine data in populations from 
low-income countries, which are regions that often bear the high-
est disease burden. Lastly, the sample sizes of long-term follow-up 

Table 1.  Clinical manifestations of dengue, chikungunya, and Zika that may help differentiate them from each other

Certainty of the evidence Manifestations of dengue Manifestations of 
chikungunya Manifestations of Zika

HIGH (findings that 
differentiate them)

Thrombocytopenia; Progressive 
increase in hematocrit; Leukopenia

Arthralgia Pruritus

MODERATE (findings that 
probably differentiate them)

Anorexia or vomiting; Abdominal pain; 
Chills; Hemorrhage (includes bleeding on 
the skin, mucous membranes, or both)

Rash Conjunctivitis; Arthritis; 
Myalgia or bone pain

Rash Conjunctivitis

LOW (findings that may 
differentiate them)

Retro-ocular pain; Hepatomegaly; Headache; 
Diarrhea; Dysgeusia; Cough; Elevated 
transaminases; Positive tourniquet test

Hemorrhage (includes 
bleeding on the skin, mucous 
membranes, or both)

Adenopathy Pharyngitis 
or odynophagia
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studies focusing on CHIKV-induced chronic polyarthralgia remain 
limited, thereby restricting a comprehensive understanding of the 
pathophysiological transition from acute viral infection to chronic 
immune-mediated joint destruction.

Conclusions
A holistic and enduring response to CHIKV and emerging arbovi-
ruses demands a comprehensive and multi-pronged public health 
strategy, including the integration of TCM. This strategy necessi-
tates the fusion of human clinical surveillance with entomological 
and environmental monitoring, cross-border data exchange, and 
active community involvement. Through enhancing global coop-
eration and dedicating resources to pioneering research and public 
health systems, the global community can enhance preparedness 
and minimize the repercussions of this formidable viral challenge.

Adapted from the Pan American Health Organization guidelines 
for diagnosis and treatment of dengue, chikungunya, and Zika in 
the Region of the Americas.
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