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a b s t r a c t 

Objectives: Acute febrile illness (AFI) causes significant health-seeking, morbidity, and mortality in Southeast 

Asia. This pilot study aimed to describe presentation, etiology, treatment, and outcomes of patients with AFI at 

one hospital in Timor-Leste and assessing the feasibility of conducting larger studies in this setting. 

Methods: Patients attending Hospital Nacional Guido Valadares with tympanic or axillary temperature ≥ 37.5°C 

in whom a blood culture was taken as part of routine clinical care were eligible. Participants were followed up 

daily for 10 days and again after 30 days. Whole blood was analyzed using a real-time quantitative polymerase 

chain reaction assay detecting dengue virus serotypes 1-4 and other arthropod-borne infections. 

Results: A total of 82 participants were recruited. Polymerase chain reaction testing was positive for dengue in 14 

of 82 (17.1%) participants and blood culture identified a bacterial pathogen in three of 82 (3.7%) participants. 

Follow-up was completed by 75 of 82 (91.5%) participants. High rates of hospital admission (58 of 82, 70.7%), 

broad-spectrum antimicrobial treatment (34 of 82, 41.5%), and mortality (9 of 82, 11.0%) were observed. 

Conclusions: Patients with AFI experience poor clinical outcomes. Prospective observational and interventional 

studies assessing interventions, such as enhanced diagnostic testing, clinical decision support tools, or antimicro- 

bial stewardship interventions, are required and would be feasible to conduct in this setting. 
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ntroduction 

Acute febrile illness (AFI) is a significant cause of health-seeking be-

avior, morbidity, and mortality in adults and children in Southeast

sia. Infectious etiologies are wide-ranging and depend on the setting.

owever, arthropod-borne viral infections, including dengue viruses 1-

, systemic bacterial infections, and malaria, are all common causes in

he region [1 , 2] . These require disparate treatments. 

argeted management of patients with acute febrile illness 

Culture-based, molecular, and serological techniques can be used to

nalyze clinical samples from patients with AFI [3 , 4] . These “diagnos-
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ic tests ” aim to determine the likely infecting organism and may indi-

ate its antimicrobial susceptibilities. They include rapid diagnostic tests

RDTs), which can be operated at the point of care. Such diagnostic test-

ng is important in the delivery of targeted care to patients with AFI, in-

luding antimicrobial treatments [5 , 6] . Diagnostic testing in AFI is also

equired in systems of passive disease surveillance [7 , 8] . Clinical deci-

ion support systems (CDSSs), which analyze various forms of clinically

erived data to help health care providers make decisions, and antimi-

robial stewardship interventions (AMSIs), which aim to improve an-

imicrobial prescribing, are other potentially useful interventions to im-

rove the management of patients with AFI [9–12] . Although significant

echnological advances have been made across these areas, including

he development of highly accurate tests for common causes of AFI, few
ebruary 2024 
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tudies have so far assessed the impact of such interventions on the clin-

cal outcomes of AFI when they are implemented within patient path-

ays [13 , 14] . This is particularly true in low-middle–income countries.

tudies of malaria RDTs and three recently published randomized con-

rolled trials assessing the impact of implementing a package of diagnos-

ic tools on antimicrobial prescribing are notable exceptions [15–19] . 

imor-Leste as a potential study site 

Timor-Leste is a half-island nation located between Indonesia and

ustralia with a population of 1.3 million. Despite significant recent im-

rovements in diagnostic laboratory and infectious disease surveillance

apacity, including the implementation of bacterial culture and molec-

lar diagnostic platforms for SARS-CoV-2 and tuberculosis at multiple

ites across the country, there have been no prospective studies of AFI in

imor-Leste [20 , 21] . In 2008-2010, a retrospective review of pediatric

ospitalizations at the Hospital Nacional Guido Valadares (HNGV), Dili

ound that AFI was the most common reason for admission; however,

nly limited etiological, treatment-related and outcome data were avail-

ble in this study [22] . Dengue is a major emerging public health con-

ern in Timor-Leste, with widespread outbreaks occurring during rainy

easons [23] . 

tudy aim 

The primary aim of this pilot study was to describe the patient path-

ay for severe AFI at one site in Timor-Leste, gathering preliminary data

n clinical features, etiology, antimicrobial treatment, and outcomes.

he secondary aim was to assess the feasibility of conducting further

rospective observational and/or interventional studies, which may as-

ess the impact of novel diagnostic tests, CDSSs, and/or AMSIs when

mplemented in patient pathways in this setting. 

ethods 

tudy design 

This is a prospective, observational cohort study. 

etting 

This study took place at the emergency department (ED) at the na-

ional referral hospital, HNGV, providing inpatient and outpatient care

or adults and children who are either self-presenting or referred from

unicipal hospitals, community clinics, or health posts. Samples were

nalyzed at Laboratorio Nacional da Saúde (LNS), which is adjacent

o HNGV and is the central diagnostic and surveillance laboratory in

imor-Leste, undertaking bacterial culture, molecular, and serological

echniques. 

articipants 

All patients presenting to the department and undergoing triage by

n ED nurse between 09:00 and 16:00 on weekdays between March

2, 2023 and June 23, 2023 were assessed for inclusion. Those aged

ver 1 year with a tympanic or axillary temperature ≥ 37.5°C in whom

 blood culture was taken as part of routine clinical care were eligible.

hese pragmatic inclusion criteria were required owing to the limited

esources available to conduct this pilot study and to minimize its impact

n care delivery in a busy ED. 

Initially, only patients presenting directly to the ED from the commu-

ity were included. However, during the 6th week of recruitment, eli-

ibility was changed to additionally include participants who had spent

p to three nights as an inpatient in another hospital and were then

ransferred to HNGV and assessed at the ED. These individuals were

till considered most likely to have a community-acquired cause of AFI,
2

espite their 1-3–night stay in another hospital. This was in response

o early data that showed that the majority of HNGV ED attendees pre-

ented elsewhere first, which resulted in low recruitment. 

ata and sample collection 

Baseline data including demographic, clinical, and treatment-related

etails were collected by ED nurses or doctors by interviewing the par-

icipant and their family and by reviewing their medical records. This

ccurred after the participant’s initial assessment by a clinician and in-

luded provisional diagnoses made based on history-taking, clinical ex-

mination, and vital signs. Data were collected onto a paper question-

aire and later transcribed into electronic format on a mobile applica-

ion with the REDCap application installed. Adult participants then pro-

ided 4 ml of whole blood and child participants provided 1 ml of whole

lood by phlebotomy into an ethylenediamine tetraacetic acid sample

ollection tube. This was transported within 8 hours to the laboratory,

here it was refrigerated at 4°C until it was analyzed. 

Follow-up data were collected by research nurses who were inter-

iewing participants on days 1-10 and day 30 after their recruitment.

his was done face-to-face if the participant was an inpatient at HNGV

r by telephone if otherwise. If a participant was not contactable (and

hen follow-up was scheduled for a weekend) the interview was marked

s unsuccessful and the research nurse moved to the next scheduled in-

erview (usually the next day). This pragmatic follow-up strategy was

equired owing to the limited human resources available to conduct this

ilot study. If the 30-day interview was unsuccessful, then up to two

urther attempts were made on days 31 and 32. Each follow-up was

ocused on ascertaining whether the participant was still experiencing

ever (or fever symptoms), whether they were being treated with an-

imicrobial medications, and whether they had experienced any adverse

utcomes since the last follow-up. For adult participants, disability was

ssessed at the 30-day interview only, using the World Health Organi-

ation Disability Assessment Schedule 12-item functional questionnaire.

ollow-up data were input directly into electronic format on a mobile

pplication with the REDCap application installed. 

ample analysis 

Diagnostic testing was conducted using the Australia Diagnostics

osquito Panel, which is a research-only multiplexed quantitative poly-

erase chain reaction (PCR) assay with dengue virus 1-4, chikungunya

irus, West Nile virus, Barma Forest virus, zika virus, Japanese en-

ephalitis virus, Murray Valley encephalitis virus, Ross River virus,

alaria, and artemisinin resistance targets (PCR test). Nucleic acid ex-

raction was done using MT-Prep Viral/Pathogen Nucleic Acids Extrac-

ion kits on the MT-Prep Extraction platform. This assay was imple-

ented at LNS as part of this study. Before the start of the study, de-

ection of dengue viruses using this assay was verified by analyzing 22

amples which were positive and two samples which were negative for

engue nonstructural protein 1 by lateral-flow RDT, with 100% concor-

ance. Detection of non-dengue targets could not be verified because

amples determined positive by other laboratory methods were not

vailable. Results from blood culture (undertaken as part of each par-

icipant’s standard clinical care) were also collected from LNS records. 

ata analysis 

For adults, baseline shock index was calculated by dividing their

ulse rate (beats per minute) by their systolic blood pressure (mm Hg)

nd their SpO2 /FiO2 ratio was calculated by dividing their oxygen sat-

ration by the fraction of inspired oxygen. These were chosen as prag-

atic measures of cardiovascular and respiratory compromise, respec-

ively, which could be derived from vital signs being measured rou-

inely in ED (i.e. without the need for arterial blood gas and lactate
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easurement). For all participants, the duration of antimicrobial ther-

py in whole days was calculated from available data at each follow-up.

hen a participant went from receiving antimicrobials to not receiving

ntimicrobials (or vice versa ) during a period when they missed ≥ 1 day

f follow-up, the change was assumed to have taken place on the mid-

le day (rounded up). The duration of inpatient hospital admission was

alculated in a similar way. 

Descriptive analysis was undertaken with categorical and contin-

ous demographic, clinical, treatment-related, diagnostic testing, and

utcome variables being presented as proportions and median values

with interquartile ranges [IQRs]), respectively. Participants in whom

CR testing was positive for dengue were compared with other partici-

ants in the univariable analyses with associations with categorical and

ontinuous variables tested using chi-square and Mann–Whitney U tests,

espectively. This a posteriori decision was made because dengue was

he most commonly identified cause of AFI and there was significant

nterest among researchers in understanding patient pathways and out-

omes in this group of participants. R (version 4.2.2) in RStudio version

023.06.2 + 561 was used for all data manipulation, analysis, and visu-

lization. 

thical considerations 

Participants aged ≥ 16 years provided written informed consent.

hose aged < 16 years provided verbal assent, with their parent or

uardian providing written consent. For those assessed by the HNGV ED

urses or doctors as lacking the capacity to make decisions about par-

icipation in this study, the next of kin were asked to provide a declara-

ion that they support their relative’s participation. This study received

thical approval from the Instituto Nacional da Saúde Research Ethics

ommittee, Timor-Leste (Reference 157-MS-INS/GDE/I/2023) and the

orthern Territory Research Ethics Committee, Australia (Reference

023-4505). 

esults 

ecruitment and baseline characteristics 

A total of 5141 patients presented to HNGV ED between 09:00 and

6:00 on weekdays between March 22, 2023 and June 23, 2023 and

ere screened for inclusion. A total of 93 of these were identified by ED

taff to have community-acquired AFI and were referred to the study

eam for formal assessment against inclusion criteria. A total of 85 of

hese fulfilled the criteria, of whom 82 agreed to participate. Figure 1

hows the flow of individuals through study recruitment and participa-

ion. 

A total of 38 (46.3%) participants were male. A total of 52 (63.4%)

articipants were adults (aged ≥ 16 years, median [IQR] age 33 [25-

2.8] years). The adults’ median (IQR) duration of fever symptoms was

 (1-4) days. A total of 30 (36.6%) participants were children whose me-

ian (IQR) age was 4.5 (3-7) years. The children’s median (IQR) duration

f fever was 2 (1.3-3) days. All participants reported clinical features,

hich localized the infection to a possible anatomic site, including 70

85.4%) with one or more gastro-intestinal feature and 32 (39.0%) with

ne or more respiratory feature. A total of 35 (42.7%) participants had

eceived antimicrobials before recruitment and 19 (23.2%) had been an

npatient for 1-3 days at another health care facility before recruitment.

here was a presumptive diagnosis of dengue in 30 (33.3%) cases, of

hich eight of 30 (26.7%) either had “warning signs ” or were “severe. ”

esults from diagnostic testing 

PCR testing was positive for dengue in 14 (15.6%) participants. This

ncluded 10 participants with serotype III infection and one participant

ach with serotypes I, II, and IV infections. One participant tested pos-

tive for serotypes I and III. One participant with a clinical diagnosis of
3

cute appendicitis (and not dengue) was PCR-positive for dengue. In 17

f 30 (18.9%) cases, PCR testing was negative, despite a clinical diag-

osis of dengue having been made. Blood culture was positive in four

4.4%) cases, with Klebsiella pneumoniae in two participants, Staphylococ-

us aureus in one participant, and Pseudomonas stutzeri (not considered

o be a clinically significant result but rather a blood culture contamina-

ion) in one participant. Table 1 summarizes the results from diagnostic

esting. 

articipant follow-up and outcomes 

Of the 82 included participants, 75 (91.5%) were followed up for

he full 30 days or until they died. The median (IQR) follow-up dura-

ion for the seven (8.5%) individuals who were lost to follow-up was

 (8-10) days. The median (IQR) antimicrobial treatment duration of

ll 47 treated participants was 7 (4.5-9) days. The most commonly

sed antimicrobials were ceftriaxone (received by 72.3% of treated

articipants), ampicillin/amoxicillin (40.4%), metronidazole (42.6%),

loxacillin (19.1%), and meropenem (4.2%). The median (IQR) duration

f hospital admission was 5 (3.3-9) days and there were no re-admissions

ithin the 30-day follow-up period to HNGV or other health care facil-

ties. At 30 days, the median (IQR) World Health Organization Disabil-

ty Assessment Schedule 12-item functional outcome (only collected for

dults) was 60 (58-60). Nine (11.0%) participants died within 30 days

f recruitment. The causes of death included hypoxic encephalopathy,

eningoencephalitis, bronchopneumonia and cardiomyopathy, severe

ypokalemia, tuberculosis, severe dengue with hemorrhagic complica-

ions, and aplastic anemia, with one participant for each. The cause

f death was “unknown, reported by the family ” for two participants.

able 2 summarizes the demographic, clinical, treatment-related, and

utcome data. Figure 2 summarizes each participant’s journey, includ-

ng whether they were an inpatient and whether they were receiving an-

imicrobials over time during their follow-up. Figure 3 is a Kaplan–Meier

lot showing the survival of participants with and without dengue. 

In the univariable analyses, participants with dengue were more

ikely to be children ( P = 0.005), had a higher SpO2 /FiO2 ratio (as-

essed in adults only, P = 0.031), and received shorter durations of an-

imicrobial treatment (assessed in treated individuals only, P < 0.001)

han those without dengue. 

iscussion 

To the best of our knowledge, this is the first prospective observa-

ional study enrolling participants with severe community-acquired AFI

n Timor-Leste, describing the patient pathway of 82 individuals pre-

enting to the national referral hospital in Dili, including their clinical

eatures, etiology, antimicrobial treatment, and outcomes. 

In addition to fever, many participants presented with clinical fea-

ure(s) which potentially localized the infection to the gastro-intestinal

85.4%) or respiratory (39.0%) tracts. Many had been an inpatient at

nother health care facility before enrollment (23.2%) or were already

eceiving antimicrobial treatments (42.7%). This suggests that a signifi-

ant number of participants were recruited late in their patient pathway

nd that future studies of community-acquired AFI should additionally

e conducted at smaller hospitals and health posts in the region. 

Dengue (15.6%) and systemic bacterial infections (3.3%) were the

nly identified etiologies, despite all participants undergoing enhanced

iagnostic testing with a newly implemented PCR assay for other poten-

ially relevant arthropod-borne infections, including chikungunya virus,

est Nile virus, Japanese encephalitis virus, zika virus, and malaria.

herefore, the majority of participants did not receive a confirmed di-

gnosis. It is possible that the positive detection rate in cases of dengue

nd/or other arthropod-borne infections would have been higher had

articipants who presented earlier in their patient pathway (i.e. during

he viremic phase of illness). Additional retrospective serological and/or

olecular testing of samples from the present study may be useful. Other



D. Ximenes, G. de Jesus, A.S. de Sousa et al. IJID Regions 11 (2024) 100345

Figure 1. Flow of individuals through recruitment and study participation. AFI, acute febrile illness; ED, emergency department; HNGV, Hospital Nacional Guido 

Valadares; PCR, polymerase chain reaction. 
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bservational studies of severe AFI in Southeast Asian countries have

ound high incidence of dengue infection [1 , 2] . 

Most participants (57.3%) received antimicrobial treatment at en-

ollment or during their follow-up, with broad-spectrum antibiotics (pri-

arily ceftriaxone) being commonly prescribed. The treatments were

argely empirical because only four participants had a positive blood

ulture. Improved access to diagnostic testing, CDSSs, and AMSIs may
4

e beneficial to target therapies and reduce the inappropriate use of

ntimicrobials in this population. 

A high proportion of participants in this study completed follow-up

91.5%), with successful data collection from face-to-face and telephone

nterviews. Highly variable hospital admission duration and antimicro-

ial treatment durations were observed and, overall, the participant

ortality was high (11.0%). 
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Figure 2. Patient pathway during the study. ED, emergency department; PCR, polymerase chain reaction. 
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Table 1 

Summary of results from RT-qPCR and blood culture testing. 

Adults Children Total 

Positive RT-qPCR (AusDiagnostics Mosquito Panel) result: 

- Dengue 1 detected 

- Dengue 2 detected 

- Dengue 3 detected 

- Dengue 4 detected 

- Dengue 1 & 3 detected 

No target detected 

1 

1 

2 

0 

0 

48 

0 

0 

8 

1 

1 

20 

1 

1 

10 

1 

1 

68 

Significant blood culture result: 

- Klebsiella pneumoniae isolated 

- Staphylococcus aureus isolated 

No significant blood culture result: 

- Pseudomonas stutzeri isolated 

- No growth 

- Blood culture not successfully undertaken 

1 

1 

0 

49 

1 

0 

0 

1 

22 

7 

1 

1 

1 

71 

8 

Total 52 30 82 

RT-qPCR, reverse transcription-quantitative polymerase chain reaction. 

Table 2 

Demographic data, clinical features, and outcome of participants with acute febrile illness who were diagnosed with dengue virus infection compared with those 

who were not. 

Dengue virus detected Dengue virus not detected P value All participants 

Demographic information 

- Male gender (%) 

- Median (IQR) age in years 

- Child ( < 16 years) (%) 

- Inpatient for 1-3 days before recruitment (%) 

9 (64.3) 

9.5 (7.3-17.3)10 (71.4)1 

(7.1) 

29 (42.6) 

28.5 (6.75-47.5)20 (29.4)18 

(26.5) 

0.155 

0.010 

0.005 

0.170 

38 (46.3) 

24.5 (7-40.8)30 (36.6)19 

(23.2) 

Clinical features at presentation 

- Median (IQR) duration of fever in days 

- Fever for > 3 days (%) 

- Clinical features localizing a potential infection (%) 

- Gastro-intestinal tract (%) 

- Respiratory tract (%) 

- Urinary tract (%) 

- Skin/soft tissue (%) 

- Central nervous system (%) 

- Antimicrobials received before recruitment (%) 

- Median (IQR) shock index 

- Median (IQR) SpO2/FiO2 ratio 

3 (2-3)3 (21.4)14 (100.0)14 

(100.0)2 (14.3)3 (21.4)0 

(0.0)0 (0.0)3 (21.4) 

0.724 (0.696-0.864) 

0.214(0.214-0.214) 

2 (1-4)20 (29.4)68 (100.0)56 

(82.4)30 (44.1)11 (16.2)8 

(11.8)8 (11.8)32 (47.0) 

0.953 (0.802-1.184) 

0.216(0.216-0.219) 

0.371 

0.747- 

0.115 

0.068 

0.698 

0.339 

0.339 

0.136 

0.236 

0.031 

2 (1-4)23 (28.0)82 (100.0)70 

(85.4)32 (39.0)14 (17.0)8 

(9.8)8 (9.8)35 (42.7) 

0.947 (0.791-1.184) 

0.216(0.214-0.219) 

Clinical diagnosis at presentation 

- Dengue (%) 

- Warning signs/severe dengue (%) 

- Other (not including dengue) (%) 

13 (92.9)6 (24.9)1 (7.1) 17 (22.4)2 (2.6)59 (77.6) < 0.001 30 (33.3)8 (8.9)60 (66.7) 

Outcomes 

- Dengue polymerase chain reaction positive (%) 

- Blood culture with significant organism (%) 

- Completed 30-day follow-up (or died during follow-up) (%) 

- Antimicrobial treatment given (%) 

- Median (IQR) antimicrobial treatment duration in days 

- Admitted to hospital (%) 

- Median (IQR) admission duration in days 

- Need for readmission after discharge (%) 

- Median (IQR) WHODAS functional score at 30 days (/60) 

- 30-day mortality (%) 

14 (100.0) 

0 (0.0) 

14 (100.0) 

6 (42.9) 

3 (2.3-3.8) 

13 (92.9) 

5 (4-7)0 (0.0) 

60 (60-60) 

0 (0.0) 

0 (0.0%) 

3 (3.94) 

61 (89.7) 

41 (60.3)7 (6-10) 

45 (66.2) 

6 (3-14) 

0 (0.0) 

60 (58 - 60) 

9 (13.2) 

< 0.001 

1.000 

0.596 

0.365 

< 0.001 

0.055 

0.375 

- 

0.264 

0.345 

14 (17.1) 

3 (3.33) 

75 (91.5) 

47 (57.3)7 (4.5-9) 

58 (70.7) 

5 (3.3-9) 

0 (0.0) 

60 (58-60) 

9 (11.0) 

Total 14 68 82 

IQR, interquartile range; WHODAS, World Health Organization Disability Assessment Schedule. 
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The limitations of this study include its small sample size and occur-

ence at only one site in Timor-Leste during a 3-month period. Recruit-

ent was between 09:00 and 16:00 on weekdays only and was restricted

o patients in whom a blood culture was taken as part of their routine

linical care. Participants are, therefore, unlikely to accurately represent

he broader group of patients with AFI in Timor-Leste. Larger multicen-

er studies conducted throughout the year would yield more representa-

ive data on the clinical features, antimicrobial treatment, and outcomes

f AFI in Timor-Leste. The Australia Diagnostics Mosquito Panel used in

his study is a research-only multiplexed quantitative PCR assay, which

as not yet undergone diagnostic accuracy studies. Low sensitivity (or

pecificity) in the detection of one or more target could potentially have
6

ontributed to the spuriously low (or high) pathogen detection rate. Con-

ucting additional relevant molecular and/or serological testing on sam-

les (and potentially collecting convalescent serum samples on day 10

r day 30 so for comparison of antibody titers and assessing for serocon-

ersion) may have given a more complete picture of AFI etiology. The

ajority of participants completed follow-up (i.e. were contactable at

0 days after recruitment, 91.5%). However, many of these participants

issed one or more follow-up interviews between day 0 and day 10.

n part, this was because interviews were not attempted on weekends.

hen this occurred, some antimicrobial stop or start dates and hospital

ischarge dates were estimated to have occurred at the midpoint be-

ween successful follow-ups. Outcome data were lacking for those who
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Figure 3. Kaplan–Meier chart showing survival of participants with or without 

dengue during the study. 
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id not complete the follow-up (8.5%). It is possible that these individu-

ls experienced adverse outcomes (for example, readmission to hospital

r death). Apart from attempting telephone follow-up on three occa-

ions, no further efforts were made to record these participants’ where-

bouts. Future studies must include recruitment and follow-up activi-

ies on weekends and weekdays and should include home visits for dis-

harged participants who are not contactable by telephone. 

Overall, this study shows that prospective studies that enroll patients

ith severe AFI in Timor-Leste and collect their baseline, treatment-

elated, and clinical outcome data are feasible. Future studies could as-

ess the impact of novel diagnostic tests, CDSSs, and/or AMSIs when

mplemented in patient pathways in this setting. 
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