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The first confirmed outbreak of chikungunya reported in Timor-Leste, 2024
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Abstract
Timor-Leste is a mountainous, half-island nation with a population of 1.3 million, which shares a land border with Indonesia and is 550 km from Darwin, Australia. Since independence in 2002, Timor-Leste has achieved significant development; however, high levels of poverty remain. Chikungunya virus (CHIKV) is endemic in over 100 countries in Africa, Asia, Europe and in the Americas. It is transmitted by the bite of infected Aedes aegypti or Ae. albopictus mosquitoes, which are present in Timor-Leste and which contribute to annual rainy-season dengue virus (DENV) outbreaks. Symptomatic people typically suffer from acute onset of fever, usually accompanied by severe arthritis or arthralgia. Joint pain can be debilitating for several days, and may sometimes last for weeks, months or years. Unlike DENV infection which has significant mortality, most people recover completely. Between 2002 and 2023, there were 26 cases of CHIKV notified in Australia who acquired their infection in Timor-Leste; however, laboratory testing capability for CHIKV in Timor-Leste only became available in 2021 using polymerase chain reaction (PCR).  The first locally diagnosed case was notified in November 2023. In January 2024, an outbreak of CHIKV was recognised in Timor-Leste for the first time, with 195 outbreak cases reported during 1–31 January 2024; all were PCR positive. There were no cases hospitalised, and no deaths. The median age of cases was 17 years (range 1–76 years); 51% were males. Cases were reported across the country; most (88/195) were from Dili, although the highest incidence was seen in the neighbouring municipality of Ermera (monthly incidence rate of 58.8 cases per 100,000 population).
This first reported outbreak of CHIKV in Timor-Leste highlights the need for improved mosquito-borne illness control and response strategies, including minimising breeding sites and promoting early presentation for treatment and differential diagnosis from DENV, and consideration of the deployment of Wolbachia-infected mosquitoes, particularly as they have shown to reduce the transmission of CHIKV, DENV and Zika virus, all of which pose threats in Timor-Leste.
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Background
Timor-Leste is a mountainous, half-island nation with a population of 1.3 million,1 which shares a land border with Indonesia and is 550 km from Darwin, Australia.2 Since independence in 2002, Timor-Leste has achieved significant development; however, high levels of poverty remain.1 Timor-Leste consists of 13 municipalities, the most populous of which is the municipality of Dili which includes the capital city, Dili (Figure 1).3 The majority of the population (71.2%) lives in rural areas and 64.6% of the population is aged less than 30 years.4
Figure 1: Map of Timor-Leste showing the 13 municipalities
[image: Figure 1 shows a map of Timor-Leste which is shaded in orange with the neighbouring country of Indonesia shaded in grey. The map shows the 13 municipalities of Timor-Leste. ]
Timor-Leste experiences a tropical climate with a dry season (May–November) and a rainy season (December–April).5 This provides ideal breeding conditions for Aedes aegypti and Ae. albopictus mosquitoes which can transmit both chikungunya virus (CHIKV) and dengue virus (DENV).6
The first isolation of CHIKV was in Tanzania in 1952; it has since been detected in over 100 countries in Africa, Asia, Europe and the Americas.7 People who develop symptomatic infection typically do so 4–8 days (range: 1–12 days) after being bitten by an infected mosquito.7 Typical symptomology includes acute onset of fever, usually accompanied by severe arthritis or arthralgia. This joint pain can be debilitating and it usually lasts a few days. However, sometimes this pain can last for weeks, months or years.8 Unlike DENV, which causes up to 40,000 deaths globally each year,9 most people infected with CHIKV fully recover; however, there have been occasional reports of eye, heart, and neurological complications.7 Vertical transmission between mother and neonate has also been observed, resulting in neonatal CHIKV infection.10
In Timor-Leste, CHIKV has been a notifiable condition since 2018;11 however, there has not been the laboratory capability in Timor-Leste to test for it. In 2021, Timor-Leste began using the Ausdiagnostics mosquito-borne disease multiplex polymerase chain reaction (PCR) panel, in the context of ongoing investment in laboratory strengthening, supported by the Australian Government.12,13 The first case of CHIKV notified in Timor-Leste was in November 2023. However, evidence of CHIKV in Timor-Leste has been present since independence in 2002. Between 2002 and 2023, there were 26 cases of CHIKV notified in Australia who acquired their infection in Timor-Leste.14 This includes seven travellers who were notified in the Northern Territory, which has close links to Timor-Leste.15,16 Routine surveillance detected an outbreak of CHIKV in January 2024.
We briefly describe the first confirmed outbreak of CHIKV in Timor-Leste in 2024.
Methods
A confirmed outbreak case was defined as any person in Timor-Leste who tested positive to CHIKV by PCR and was notified to the surveillance department, with specimen collection date after 1 January 2024.11 A probable outbreak case was defined as any person in Timor-Leste notified to the surveillance department, who in the absence of PCR test for CHIKV, had acute onset of fever AND either severe arthralgia or severe arthritis, since 1 January 2024, and with these symptoms not explained by another diagnosis.17 Laboratory testing was undertaken on ethylenediaminetetraacetic acid (EDTA) anti-coagulated whole blood samples at the National Health Laboratory in Dili. Specimens were transported to Dili from other municipalities using government vehicle, ambulance, mini-bus (mikrolet) or motorcycle. 
Case demographic information was collected using a standardised case questionnaire form also used for DENV notifications. Data was entered into Microsoft Excel 2016 (Microsoft, USA), which was also used to perform descriptive analysis and produce graphs. 
Ethics approval was not required, as this outbreak investigation was conducted under the auspices of routine communicable disease surveillance and response activity.
Results
During 1–31 January 2024 there were 195 outbreak cases (Figure 2); 195 confirmed and 0 probable; no cases were hospitalised; there were no deaths; 52% of cases were male. The highest number of cases (88 cases, incidence rate 26.3 cases per 100,000) was notified in Dili municipality; the highest incidence rate of disease was in the neighbouring municipality of Ermera, with a monthly incidence rate of 58.8 cases per 100,000 (Table 1).  The median age of cases was 17 years (range: 1–76 years). All laboratory-confirmed cases were detected using PCR. Cases of CHIKV were notified from five of the 13 municipalities in Timor-Leste.
Figure 2: Epidemic curve of outbreak cases by diagnosis date (specimen collection date for confirmed cases or onset date for probable cases), 1–31 January 2024, Timor-Leste
[image: Figure 2 shows the number of chikungunya virus outbreak cases infection cases diagnosed per day in Timor-Leste, between 1-31 January 2024. It shows that the first cases were diagnosed on 12 January 2024, with a peak of 40 cases on 16 January 2024. There were no cases diagnosed after 25 January as limited supplies of testing reagents were exhausted, rather than an end of transmission occurring. ]
Table 1: Number of chikungunya outbreak cases (confirmed and probable) and monthly incidence rate (per 100,000 population), by municipality, Timor-Leste, 1–31 January 2024
	Municipality
	Cases
	Incidence rate (per 100,000 population)

	Aileu
	0
	0

	Ainaro
	0
	0

	Baucau
	0
	0

	Bobonaro
	5
	4.7

	Covalima
	0
	0

	Dili
	88
	26.3

	Ermera
	81
	58.8

	Lautem
	7
	10.0

	Liquiḉa
	14
	16.7

	Manatuto
	0
	0

	Manufahi
	0
	0

	Oecusse
	0
	0

	Viqueque
	0
	0

	Total
	195
	14.5


Discussion
This paper presents the first confirmed outbreak of CHIKV in Timor-Leste, although the existence of the virus in the country has been demonstrated since at least 2002. This could represent the first outbreak of CHIKV or it could represent improved case ascertainment during a time of peak transmission. It is likely that the true incidence of CHIKV over the past two decades was high, despite very few notifications from Timor-Leste during this period. Many people only experience mild symptoms, and are thus unlikely to present to health centres and health posts for treatment and subsequent PCR testing.7 
Also, since the symptoms of DENV and CHIKV overlap somewhat, there is the chance that some cases of CHIKV were considered as suspected DENV7 cases by clinicians and only tested for DENV, given the high incidence of DENV and the ready availability of DENV rapid test kits even at remote health posts. The multiplex PCR testing platform used to test for CHIKV has only been available at the National Health Laboratory in the capital of Dili since 2021. It was introduced in the context of investments in laboratory strengthening which have been supported by the Australian Government.18 The lack of notified cases after 25 January coincided with the exhaustion of the limited supplies of the reagents, rather than an end of transmission. Challenges in specimen transport may have provided a disincentive to collecting and sending samples for testing. Likewise, although public and clinician awareness of DENV in Timor-Leste was and remains high, there has been limited information on the incidence of CHIKV in the country and limited awareness of the ability to test for CHIKV as a differential diagnosis. Human resource constraints, particularly in remote areas, may have contributed to the absence of reports of cases that met the probable case definition. Likewise, the relatively low severity of CHIKV symptoms means that the true number of cases in the outbreak is likely much higher than the confirmed cases reported. This outbreak report highlights that public and clinician awareness of CHIKV should be heightened.
The virus is transmitted by the same Aedes spp. vectors that transmit Zika virus and DENV. In Timor-Leste, DENV results in significant morbidity and mortality, particularly during annual wet season outbreaks. Health promotion messages that encourage people with suspected arboviral infection to present early for treatment should continue, as an accurate diagnosis can guide appropriate care to reduce morbidity and prevent deaths.
Strategies for mosquito control in Timor-Leste currently focus on fogging and applying larvicides around locations where cases of DENV or CHIKV are notified. DENV-focused public health messaging occurs, which encourages community members to minimise breeding sites and larval habitats by encouraging proper rubbish disposal and removing items that can pool water such as old tyres, cans, bottles, and other receptacles.19 Many government agencies, private companies and other volunteer groups regularly collect rubbish in public spaces each Friday in an activity known as ‘limpeza’.20 The focus of public health messaging during the rainy season is on: 
covering up, especially during the day-time biting hours of the mosquito; 
looking for water reservoirs around the home and tipping them out to prevent breeding sites; and 
covering containers and other receptacles where adult mosquitoes live.21
Despite constant vector control and sanitation efforts, the incidence of diseases transmitted by Aedes spp. mosquitoes remains high in Timor-Leste.22,23 Introduction of Wolbachia-infected Ae. aegypti mosquitoes is a public health strategy that has had marked effects on the transmission of DENV, Zika and CHIKV in other nations including Australia, Indonesia and Brazil, and which would be anticipated to be similarly effective in urbanised settings within Timor-Leste.24,25,26,27,28
Conclusion
This first confirmed outbreak of CHIKV in Timor-Leste demonstrates that CHIKV is endemic in the country and outbreaks can occur. The availability and use of improved diagnostic tests (particularly PCR) improves the understanding of the epidemiology of CHIKV and other mosquito-borne diseases. Current conditions in Timor-Leste provide favourable conditions for Aedes spp. mosquitoes and existing strategies for vector control are not sufficiently mitigating the transmission of DENV and CHIKV to prevent outbreaks. The deployment of Wolbachia-infected mosquitoes should be considered in Timor-Leste, particularly in Dili, as it has been shown to reduce transmission of CHIKV, DENV and Zika virus.
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