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1. Introduction

Chikungunya virus (CHIKV) is a mosquito-borne 
alphavirus from the Togaviridae family, which causes 
chikungunya fever (CHIKF) and poses a growing global 
public health threat. CHIKF typically presents as acute 
fever accompanied by severe polyarthritis and myalgia 
(1). Although CHIKF is mostly self-limiting, chronic 
arthritis-like symptoms can persist for months or even 
years in some patients, leading to functional disability 
and severely affecting quality of life. This is particularly 
problematic in resource-poor regions, where it causes a 
significant socio-economic burden (2).
	 In recent years, CHIKV has expanded beyond 
traditional tropical areas, emerging as a major concern 
for global health security. Since 2010, multiple local 
outbreaks have occurred in China, indicating the virus' 
ability to sustain transmission in subtropical urban 
environments (3). By July 26, 2025, Foshan has reported 
a total of 4,824 confirmed cases, with the outbreak 
spreading to other cities in the Pearl River Delta, such 
as Guangzhou, Zhongshan, and Dongguan (Figure 1) 
(4). The outbreak was triggered by imported cases, with 
climate factors such as high temperature and humidity 

after typhoons, which promote mosquito breeding and 
enhanced viral strain transmissibility, being identified as 
key driving factors (5).
	 The spread of CHIKV extends far beyond China. In 
the first half of 2025, 14 countries and regions reported 
220,000 cases and 80 deaths globally (6). The majority 
of cases were in the Americas (mainly Brazil, accounting 
for 64%), followed by Asia with over 33,000 cases, 
and ongoing outbreaks in Africa. Although Europe has 
not reported local transmission, its overseas territories, 
such as Réunion Island (with over 51,000 cases and 
an ongoing ORSEC Level 4 public health emergency 
response) and Mayotte Island, have entered an epidemic 
phase (Figure 2) (6,7). The World Health Organization 
(WHO) has designated CHIKV as a priority pathogen 
for global vaccine development and control (8). On 
July 4, 2025, WHO issued the "WHO guidelines for 
clinical management of arboviral diseases: Dengue, 
Chikungunya, Zika and Yellow Fever," warning of the 
trends in the widespread transmission of vector-borne 
diseases (9). Despite the growing health threat from 
CHIKV, there is currently no specific antiviral treatment, 
and a vaccine is still in clinical development. Since 2017, 
the Coalition for Epidemic Preparedness Innovations 
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(CEPI) has included CHIKV in its list of priority 
pathogens for vaccine development, but a vaccine is 
still some years away. Therefore, vector control remains 
the main line of defense (10). A multi-layered response 
strategy integrating vaccine development, precise vector 
control, and community engagement is essential to 
addressing the spread of CHIKV (11,12).
	 Global warming not only expands the geographical 
range and prolongs the season suitable for mosquito 
breeding but it also increases the efficiency of virus 
transmission. Additionally, dense human populations 
act as "high-speed pathways" for cross-regional virus 

spread. Previous prevention and control strategies face 
significant challenges. The urgent need is for vector 
surveillance, early warning systems, cross-border 
collaborative defense mechanisms, and climate-adaptive 
public health strategies to be at the heart of health 
defense systems in the future.

2. Environmental and epidemiological context

Guangdong is located in a subtropical monsoon climate 
zone with an average annual temperature of 22-25°C 
and annual precipitation exceeding 1,800 mm. High 
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Figure 1. Locally acquired Chikungunya cases reported in Guangdong Province from July 20 to July 26, 2025.
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Figure 2. CHIKV disease case notification rate per 200,000 population, March 2025 - July 2025. The data represent reported cases of CHIKV 
infection from March to July 2025. Case counts were compiled from both official public health authorities and non-official sources, including news 
media. Depending on the data source, both autochthonous (locally acquired) and non-autochthonous (imported) cases may be included.
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used for dengue, particularly in addressing the "imported 
cases + high mosquito density + delayed response" 
risk framework in the early stages of an outbreak. 
This framework underscores the fact that timely and 
effective vector control is crucial to interrupting the 
virus transmission chain. In fact, past dengue outbreaks 
have shown that failure to take timely control measures 
after imported cases often leads to uncontrolled local 
transmission, resulting in large-scale outbreaks.
	 Based on current trends and historical data, priority 
must thus be given to early vector surveillance, rapid 
identification of sources of viral importation, and the 
swift initiation of response mechanisms in CHIKV 
prevention. This is not only a necessary measure for 
dealing with CHIKV outbreaks but also an important 
safeguard to enhance overall mosquito-borne virus 
control capacity.

3. Public health challenges exposed

The recent CHIKV outbreak in Foshan, Guangdong, 
has highlighted the significant challenges faced by the 
grassroots epidemic monitoring system. As an example, 
there was a 7-day delay between the discovery of the 
first case (July 8) and the initial report (July 15), far 
exceeding the typical CHIKV transmission cycle of 3–4 
days (20,21). This delay highlights deficiencies in timely 
detection within the early warning system. In the absence 
of effective preventive interventions, epidemic control 
relies entirely on passive monitoring and vector control. 
This dual disadvantage — delayed monitoring and a 
lack of population immunity — significantly lowers the 
outbreak threshold.
	 Clinically, primary healthcare facilities face 
diagnostic challenges when identifying CHIKV's non-
specific acute symptoms (such as fever and rash), leading 
to a high rate of misdiagnosis and confusion with dengue 
fever in particular (22). Vector control also suffers from 
systemic flaws, with chemical insecticide spraying 
mostly occurring only after an outbreak has occurred. 
Seasonal mosquito control efforts are inconsistent and 
insufficient. The extent of breeding site elimination 
remains inadequate, and especially in areas with limited 
environmental management, such as ponds and wetlands. 
Additionally, mosquitoes have developed a high level 
of resistance to commonly used pyrethroid insecticides 
(23,24). The compounded errors of inaccurate clinical 
diagnosis and delayed control measures have caused 
critical windows for interrupting the transmission chain 
to be repeatedly missed.
	 At the community level, confusion over the 
recognition of CHIKV is a major obstacle to effective 
prevention. Residents often misinterpret the disease's 
characteristic joint pain as strain or ordinary arthritis, 
leading to delays in seeking medical attention and 
missing the intervention window during the viremia 
phase. Moreover, the difficulty in distinguishing between 

temperature and humidity provide ideal breeding 
conditions for Aedes aegypti and Ae. albopictus. 
Studies show that the larvae of these two mosquito 
species develop most rapidly at water temperatures 
between 25-30°C, and higher humidity increases 
the frequency of blood-feeding in adult mosquitoes, 
which in turn enhances virus transmission efficiency 
(13,14). Guangdong's hot and humid climate is a key 
ecological factor driver of local mosquito-borne viruses 
transmission.
	 At the same time, rapid urbanization, increased 
population density, and complex infrastructure further 
amplify the risk of mosquito-borne disease transmission. 
In the core area of the Pearl River Delta, the population 
density exceeds 7,000 people per square kilometer, 
leading to "frequent human–mosquito interactions" that 
significantly increase individual exposure risk (15). 
During urban development, artificial water sources 
such as puddles at construction sites, flowerpot trays, 
discarded containers, and poorly maintained urban water 
systems become major breeding grounds for mosquitoes, 
allowing mosquito populations to breed on a large scale 
(16). As a key national transportation hub and a major 
destination for migrant workers, Guangdong receives 
about 23% of the country's incoming travelers annually 
(17), and the frequent international movement of people 
significantly increases the likelihood of imported cases 
triggering local transmission.
	 An important point worth noting is that CHIKV, 
like dengue virus (DENV) and Zika virus (ZIKV), has 
adapted from a forest transmission cycle to an urban 
transmission cycle, no longer requiring non-human 
primates to maintain its transmission chain. In densely 
populated urban areas where mosquitos are active, 
CHIKV can sustain low-level transmission in the 
population, and once conditions are favorable, it can lead 
to large-scale outbreaks (11).
	 According to an epidemiological study of dengue 
fever released by the Chinese Center for Disease Control 
and Prevention (CCDC) on October 11, 2024, a total of 
117,892 dengue cases were reported nationwide from 
2005 to 2023, with Guangdong accounting for over half 
of the cases, totaling 68,070 (57.74% of the total cases) 
(18). In 2024, Guangdong experienced another dengue 
outbreak, with more than 10,000 reported cases by the 
time of the report (19). This outbreak provides important 
empirical data on the local transmission risk of mosquito-
borne viruses. The outbreak not only demonstrates 
that densely populated urban areas with high mosquito 
densities provide an ideal platform for virus transmission 
but also underscores the importance of a rapid response 
and effective vector control in reducing the risk of virus 
spread.
	 Of particular note, CHIKV shares the same mosquito 
hosts — Ae. albopictus and Ae. aegypti — with DENV. 
This biological similarity means that prevention and 
control measures for CHIKV can directly draw on those 



BioScience Trends. 2025; 19(4):368-373.                                                  www.biosciencetrends.comBioScience Trends. 2025; 19(4):368-373.                                                  www.biosciencetrends.com

(371)

CHIKV and DENV results in significantly lower 
protective behavior among the public (22). Gaps persist 
in the existing health education and communication 
systems, and standardized prevention information does 
not adequately reach areas with highly fluid populations. 
Furthermore, the current one-way communication model 
has failed to translate into practical protective behaviors, 
leading to a disconnect between knowledge dissemination 
and action. The "cognitive gap — behavioral inertia — 
failed intervention" feedback loop continues to weaken 
the community-level protective barrier (25).

4. Strategic recommendations

To overcome the current bottlenecks in mosquito-borne 
disease control, the urgent necessity is to formulate a 
multi-layered, enhanced prevention and control strategy. 
First, a comprehensive digital mosquito-borne disease 
monitoring network should be established, integrating 
pathogen screening at sentinel hospitals, dynamic vector 
density assessments, and real-time meteorological data 
analysis to establish a multidimensional early warning 
system capable of detecting emerging risks (26). This 
network would not only allow for real-time monitoring of 
virus transmission dynamics but also enable adjustments 
to control strategies based on real-time data, significantly 
improving the efficiency and accuracy of emergency 
responses.
	 Additionally, the rapid development of tropical virus 
laboratory capabilities is crucial, and especially the 
capacity for high-throughput testing and genotyping of 
multiple pathogens, including CHIKV, DENV, and ZIKV 
(27). Building such laboratories will facilitate accurate 
tracing and provide scientific data with which to predict 
viral mutations and epidemic trends.
	 Building on that step, a key task is to create a routine 
provincial-level response mechanism, incorporating 
mosquito control threshold-based responses into routine 
public health operations. When, for example, the Breteau 
Index remains above 10, emergency insecticide measures 
should be implemented (28). Moreover, community 
mobilization plans should be formulated to normalize 
prevention and control efforts, shifting from a reactive 
approach during outbreaks to a proactive defense model. 
This mechanism would enable year-round surveillance 
and vector control, preventing epidemic spread due to a 
delayed response.
	 At the regional cooperation level, a real-time cross-
border case information reporting platform needs to be 
created under the Guangdong-Hong Kong-Macao Greater 
Bay Area health integration framework. This platform 
would cross administrative boundaries, enabling real-time 
sharing and coordinated control of case data throughout 
the region, significantly enhancing coordinated 
response capacity (29). At the same time, unified vector 
control technical standards should be devised and joint 
emergency drill mechanisms should be created to address 

fragmented cross-regional prevention and control.
	 Finally, a widely available vaccine does not yet 
exist, so accelerating local vaccine clinical trials should 
be prioritized in light of the current vaccine gap (30). 
Additionally, exploring vaccine pre-purchase agreements 
and reserve pathways would provide strategic reserves 
for future vaccine interventions. This strategy aims to 
ensure a quick response in the event of an outbreak 
and achieve effective vaccination coverage. By 
integrating multiple dimensions such as early warning 
systems, standardized response mechanisms, regional 
collaboration, and technical reserves, this framework 
should create a resilient and responsive mosquito-borne 
disease prevention and control ecosystem (Figure 3 ).

5. Broader implications for global health

Guangdong, as a key observation point for the interaction 
between climate change and emerging infectious 
diseases in China and East Asia, offers valuable insights 
for understanding and addressing global climate-
sensitive diseases due to its unique geography, climate, 
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Figure 3. The integrated ecological framework for mosquito-
borne disease prevention. (A) Personal and community protection 
are necessary measures. The first line of defense against mosquito-
borne diseases is afforded by personal protection measures such as 
insect repellents, mosquito nets, and long-sleeved clothing. (B) Broader 
community and environmental interventions have evolved from 
individual-level protection. The synergy between micro- and macro-
level strategies in interrupting transmission cycles and controlling 
mosquito populations in subtropical urban settings is underscored by 
this layered framework.
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and population characteristics. The region's subtropical 
hot and humid climate is intensifying due to global 
warming. When this is combined with the population 
dynamics of its megacities and its role as an international 
transportation hub, it means that Guangdong is a natural 
laboratory for studying how climate change intensifies 
the transmission dynamics of mosquito-borne viruses 
(31). This combination of ecological and social risks 
makes Guangdong highly representative in the study 
and intervention of emerging viruses (such as DENV, 
CHIKV, and ZIKV) (32).
	 More importantly, Guangdong has established an 
adaptive comprehensive mosquito-borne virus governance 
system amidst rapid urbanization. Driven by the recurrent 
outbreaks of diseases like dengue, the province has 
gradually built an integrated model of "monitoring–
response–community mobilization," which includes AI-
driven real-time mosquito risk warnings, cross-border 
regional defense mechanisms, environmental management 
in high-risk areas like informal urban settlements (i.e., 
"urban villages"), and public health education strategies 
involving community participation (33,34). This 
governance experience not only proves the feasibility of 
interrupting vector transmission pathways in high-density 
urban environments but also provides a policy and practice 
template for developing countries similarly facing the dual 
pressures of urbanization and infectious diseases.
	 Therefore, experiences adapting to health risks should 
be shared among countries in the Global South under 
the "South-South Cooperation" framework. Against the 
backdrop of intensifying climate change, developing 
countries need to jointly create early warning and 
response networks to deal with climate-sensitive diseases, 
collaborate to innovate vector control technologies, 
and enhance disease monitoring and intervention at 
lower levels. At the same time, climate health risks 
should be integrated into urban planning, infrastructure 
development, and social governance systems, shifting 
from reactive emergency responses to proactive collective 
resilience (35,36). Only by turning regional governance 
models into collective multinational action can countries 
in the Global South effectively combat the growing threat 
from infectious diseases amidst climate change.

Funding: This work was supported by grants from 
the Shenzhen Clinical Research Center for Emerging 
Infectious Diseases (No. LCYSSQ20220823091203007) 
and the Sanming Project of Medicine in Shenzhen 
(SZSM202311033).

Conflict of Interest: The authors have no conflicts of 
interest to disclose.

References

1.	 Chikungunya. https://www.who.int/zh/news-room/fact-
sheets/detail/chikungunya (accessed July 25, 2025). (in 
Chinese)

2.	 Suhrbier A. Rheumatic manifestations of chikungunya: 
Emerging concepts and interventions. Nat Rev Rheumatol. 
2019; 15:597-611.

3.	 Chikungunya epidemiology update. https://www.who.int/
publications/m/item/chikungunya-epidemiology-update-
june-2025 (accessed July 25, 2025)

4.	 Guangdong Center for Disease Control and Prevention. 
ht tps : / /cdcp .gd .gov.cn /ywdt / t fggwss j /conten t /
post_4750007.html (accessed July 25, 2025). (in Chinese)

5.	 Wu YR, Wang XW, Zhao L, Lu B, Yu JF, Liu ZH, Sun 
Y, Liang WN, Huang CR. Combination patterns of 
precipitation and its concentration degree determining the 
risk of dengue outbreaks in China. Adv Clim Change Res. 
2023; 14:768-777.

6.	 Chikungunya virus disease worldwide overview. 3 March 
2025. https://www.ecdc.europa.eu/en/chikungunya-
monthly (accessed July 25, 2025)

7.	 Ribeiro dos Santos G, Jawed F, Mukandavire C, et al. 
Global burden of chikungunya virus infections and the 
potential benefit of vaccination campaigns. Nat Med. 
2025; 31:2342-2349.

8.	 Mehand MS, Al-Shorbaji F, Millett P, Murgue B. The 
WHO R&D Blueprint: 2018 review of emerging infectious 
diseases requiring urgent research and development 
efforts. Antiviral Res. 2018; 159:63-67. 

9.	 Bartholomeeusen K, Daniel M, LaBeaud DA, Gasque 
P, Peeling RW, Stephenson KE, Ng LFP, Ariën KK. 
Chikungunya fever. Nat Rev Dis Primer. 2023; 9:17.

10.	 CEPI. Priority diseases. https://cepi.net/priority-diseases/ 
(accessed July 25, 2025)

11.	 De Lima Cavalcanti TYV, Pereira MR, De Paula 
SO, Franca RFDO. A review on chikungunya virus 
epidemiology, pathogenesis and current vaccine 
development. Viruses. 2022; 14:969.

12.	 S i l v a L A , D e r m o d y T S . C h i k u n g u n y a v i r u s : 
Epidemiology, replication, disease mechanisms, and 
prospective intervention strategies. J Clin Invest. 2017; 
127: 737-749.

13.	 Vega-Rúa A, Marconcini M, Madec Y, Manni M, 
Carraretto D, Gomulski LM, Gasperi G, Failloux AB, 
Malacrida AR. Vector competence of Aedes albopictus 
populations for chikungunya virus is shaped by their 
demographic history. Commun Biol. 2020; 3:326.

14.	 Kraemer MUG, Reiner RC, Brady OJ, et al. Past and 
future spread of the arbovirus vectors Aedes aegypti and 
Aedes albopictus. Nat Microbiol. 2019; 4:854-863.

15.	 Kolimenakis A, Heinz S, Wilson ML, Winkler V, Yakob L, 
Michaelakis A, Papachristos D, Richardson C, Horstick O. 
The role of urbanisation in the spread of Aedes mosquitoes 
and the diseases they transmit — A systematic review. 
PLoS Negl Trop Dis. 2021; 15:e0009631.

16.	 Wilke ABB, Caban-Martinez AJ, Ajelli M, Vasquez C, 
Petrie W, Beier JC. Mosquito adaptation to the extreme 
habitats of urban construction sites. Trends Parasitol. 
2019; 35:607-614.

17.	 National Bureau of Statistics of China. China Statistical 
Yearbook 2023. 2023. https://www.stats.gov.cn/sj/
ndsj/2023/indexeh.htm (accessed July 25, 2025)

18.	 Li Z, Huang X, Li A, Du S, He G, Li J. Epidemiological 
characteristics of dengue fever — China, 2005–2023. 
China CDC Wkly. 2024; 6:1045-1048.

19.	 Guangdong Center for Disease Control and Prevention. 
https://cdcp.gd.gov.cn/zwgk/sjfb/index_4.html (accessed 
July 25, 2025). (in Chinese)

20.	 Guangdong Center for Disease Control and Prevention. 



BioScience Trends. 2025; 19(4):368-373.                                                  www.biosciencetrends.comBioScience Trends. 2025; 19(4):368-373.                                                  www.biosciencetrends.com

(373)

https://cdcp.gd.gov.cn/ywdt/zdzt/yfjkkyr/yqxx/content/
post_4747600.html (accessed July 25, 2025). (in Chinese)

21.	 Burt FJ, Rolph MS, Rulli NE, Mahalingam S, Heise MT. 
Chikungunya: A re-emerging virus. The Lancet. 2012; 
379:662-671. 

22.	 Wahid B, Ali A, Rafique S, Idrees M. Global expansion 
of chikungunya virus: Mapping the 64-year history. Int J 
Infect Dis. 2017; 58:69-76.

23.	 Su X, Guo Y, Deng J, Xu J, Zhou G, Zhou T, Li Y, Zhong 
D, Kong L, Wang X, Liu M, Wu K, Yan G, Chen XG. 
Fast emerging insecticide resistance in Aedes albopictus in 
Guangzhou, China: Alarm to the dengue epidemic. PLoS 
Negl Trop Dis. 2019; 13:e0007665.

24.	 Gan SJ, Leong YQ, Bin Barhanuddin MFH, Wong 
ST, Wong SF, Mak JW, Ahmad RB. Dengue fever and 
insecticide resistance in Aedes mosquitoes in Southeast 
Asia: A review. Parasit Vectors. 2021; 14:315. 

25.	 Feng X, Jiang N, Zheng J, et al. Advancing knowledge of 
One Health in China: Lessons for One Health from China's 
dengue control and prevention programs. Sci One Health. 
2024; 3:100087.

26.	 Caputo B, Manica M. Mosquito surveillance and 
disease outbreak risk models to inform mosquito-control 
operations in Europe. Curr Opin Insect Sci. 2020; 39:101-
108. 

27.	 Cardona-Trujillo MC, Ocampo-Cárdenas T, Tabares-
Villa FA, Zuluaga-Vélez A, Sepúlveda-Arias JC. Recent 
molecular techniques for the diagnosis of Zika and 
Chikungunya infections: A systematic review. Heliyon. 
2022; 8:e10225. 

28.	 Institute of Medicine (US) Forum on Microbial Threats. 
Vector-borne diseases: Understanding the environmental, 
human health, and ecological connections. Washington 
(DC): National Academies Press (US); 2008. https://www.
ncbi.nlm.nih.gov/books/NBK52948/ (accessed July 25, 
2025).

29.	 Wu W. China's health service collaboration in the 
Guangdong-Hong Kong-Macao Greater Bay Area: Barriers 
and next steps. Front Public Health. 2025; 13:1442328.

30.	 Huang Z, Zhang Y, Li H, Zhu J, Song W, Chen K, Zhang 
Y, Lou Y. Vaccine development for mosquito-borne viral 
diseases. Front Immunol. 2023; 14:1161149.

31.	 Yao-Dong D, Xian-Wei W, Xiao-Feng Y, Wen-Jun M, Hui 
A, Xiao-Xuan W. Impacts of climate change on human 
health and adaptation strategies in South China. Adv Clim 
Change Res. 2013; 4:208-214.

32.	 Khan M, Pedersen M, Zhu M, Zhang H, Zhang L. Dengue 
transmission under future climate and human population 
changes in mainland China. Appl Math Model. 2023; 
114:785-798.

33.	 Xu L, Stige LC, Chan KS, et al. Climate variation drives 
dengue dynamics. Proc Natl Acad Sci. 2017; 114:113-
118. 

34.	 Lin H, Liu T, Song T, Lin L, Xiao J, Lin J, He J, Zhong 
H, Hu W, Deng A, Peng Z, Ma W, Zhang Y. Community 
involvement in dengue outbreak control: An integrated 
rigorous intervention strategy. PLoS Negl Trop Dis. 2016; 
10:e0004919. 

35.	 Ebi KL, Hess JJ. Health risks due to climate change: 
Inequity in causes And consequences: Study examines 
health risks due to climate change. Health Aff (Millwood). 
2020; 39:2056-2062.

36.	 Integrating health in urban and territorial planning: 
A sourcebook. https://www.who.int/publications/i/
item/9789240003170 (accessed July 25, 2025).

Received July 26, 2025; Accepted August 1, 2025.

§These authors contributed equally to this work. 
*Address correspondence to:
Hongzhou Lu and Yang Yang, Second Affiliated Hospital, 
Affiliated with the School of Medicine, Southern University of 
Science and Technology, Shenzhen, China.
E-Mail: luhongzhou@fudan.edu.cn (Lu HZ); young@mail.
sustech.edu.cn (Yang Y)

Released online in J-STAGE as advance publication August 2, 
2025.


