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Objectives: To describe antimicrobial use (AMU) in patients admitted to hospitals in Timor-Leste.

Methods: In 2020 and 2021, we undertook antimicrobial prescribing point prevalence surveys across all six hos-
pitals in Timor-Leste (one national and five municipal) to describe AMU and appropriateness in admitted
patients.

Results: In 2020, 291/394 (73.9%) surveyed patients had been prescribed antimicrobials, compared with 260/
403 (64.5%) in 2021 (P=0.004). Most (309/551; 56.1%) were prescribed one antimicrobial, and 179/551 (32.5%)
were prescribed two. The most commonly prescribed antibiotics were ceftriaxone (38.5% in 2020, 41.5% in
2021) and ampicillin (35.7% in 2020, 32.3% in 2021), followed by gentamicin, metronidazole and cloxacillin.
Reserve antibiotics like meropenem and vancomycin were minimally used. Of all antimicrobial prescriptions,
70.8% were deemed appropriate in 2020 and 69.1% in 2021. Antimicrobial prescriptions for surgical and
post-partum prophylaxis were frequently deemed inappropriate [37/50 (74.0%) and 39/44 (88.6%) prescrip-
tions, respectively].

Conclusions: Most patients admitted to hospital in Timor-Leste are prescribed antimicrobials, and approximately
one-third of these prescriptions are inappropriate. However, this was in the context of limited local guideline
availability at the time of surveys and limited microbiological culture capacity outside of the capital, Dili.
Improved microbiological guidance, iterative guideline revisions based on local antimicrobial resistance (AMR)
surveillance data, and enhanced stewardship activities including further point prevalence studies, could improve
antimicrobial use, optimize patient outcomes and reduce AMR in Timor-Leste.

Introduction

Antimicrobial resistance (AMR), the capacity of microorganisms
to evolve and withstand the effectiveness of antimicrobials, is a
global health concern with associated morbidity, mortality and
economic impoct.l‘3 Antimicrobial use (AMU), particularly when

inappropriate, is a major contributor to increasing global AMR.*®

The use of inappropriate antibiotics is also a risk factor for poor
outcomes from infection, particularly in hospitalized inpatients.’
Inappropriate AMU may be due to inappropriate spectrum (too
narrow or too broad), dosing (too frequent or infrequent; too
high or low dose per administration), duration (too short or
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long), or no indication for antimicrobials based on best evidence.
Optimal AMU may also require consideration of other factors
such as available microbiology, allergies, patient weight, age, or
hepatic or renal function.

Since the WHO Global AMR Action Plan'® and 71st General
Assembly on AMR'! provided recommendations on collection
and reporting of antimicrobial usage data,? rising consumption
has been observed in many countries.**¢ Between 2000 and
2010, antibiotic use increased by 36% across 71 countries,'®
and between 2000 and 2015 by 65% across 76 countries
(21.1-34.8 billion DDD).'® Approximately one-third of hospital pa-
tients consume an antimicrobial during their admission, with half
of those deemed unnecessary.'’~' However, while consumption
information is important, data on antimicrobial appropriateness
are essential in assessing antimicrobial misuse, identifying trends
and defining targets for intervention and policy measures in
future.?%%!

In Timor-Leste, evidence of high rates of AMR has
emerged.’”?? In the setting of high rates of AMR, inappropriate
use of antimicrobials may be suspected, as has been observed
in similar low-and middle-income countries (LMICs).?%~2®
However, up until now local data have remained scarce.!® A
2019 study of antibiotic distribution data?’ estimated human
consumption of antibiotics at 11.1 DDD/1000 inhabitants/day,
similar to other LMICs such as the Philippines, Indonesia and
India.*® Approximately 32% of distributed antimicrobials were re-
stricted according to the WHO ‘AWaRe’ (Access, Watch and
Reserve) classification’® and were not on Timor-Leste’s
Essential Medicines List (EML). In 2020, Timor-Leste incorporated
a national drugs and medicine policy. The first national AMR ac-
tion plan was developed in 2017 and revised in 2022.2°

Regular, standardized point prevalence surveys (PPSs) pro-
vide a useful mechanism for assessment of trends in AMU and
misuse across both time and geographical regions.?®*! This
study aimed to conduct Timor-Leste’s first two nationwide
hospital-based PPSs with the goal of establishing capacity for
ongoing annual PPSs. Since completion of the surveys,
Timor-Leste’s first national empirical antimicrobial prescribing
guideline has been published®” and laboratory capacity has be-
gun expanding to the municipal hospitals,® paving the way for
enhanced antimicrobial stewardship (AMS) programmes and
improved patient outcomes.

Materials and methods

Study setting

Timor-Leste is an independent country in Southeast Asia with a popula-
tion of 1.3 million.>* It is a low-income country, with approximately
42% of its inhabitants estimated to be living below the poverty line.*®
Public hospital health services are provided through Hospital Nacional
Guido Valadares (HNGV), the 250-bed tertiary referral hospital in the cap-
ital of Dili, and five municipal referral hospitals across the country: Baucau
(75 beds), Maubisse, Maliana, Suai and Oecusse (each 24 beds). All hospi-
tals provide internal medicine, surgical, paediatric and obstetric care;
HNGV also houses neonatology and ICUs. Diagnostic microbiology at
HNGV is provided by the National Health Laboratory (NHL); regional la-
boratory services were minimal during the study period. Four oral and
written languages (English, Spanish, Tetum and Bahasa Indonesia) are
variably used in each hospital.

Study design

We conducted a cross-sectional prospective antimicrobial PPS across the six
public hospitals in Timor-Leste between October and December of both
2020 and 2021, utilizing WHO methodology.*® Inpatients admitted by
8:00am on the census date for each ward were enrolled. All antimicrobial
routes (oral, parenteral, rectal, topical and inhalational) and all antimicrobial
agents (antibiotic, antifungal, antiparasitic and antiviral) were included.

Survey tools

The PPS questionnaire (Figure 1) was adapted in-country using both the
WHO Global Point Prevalence Survey methodology® and the Australian
National Antimicrobial Prescribing Survey (NAPS) tool.3”3® The NAPS
Appropriateness Definitions tool (Figure 2) was used to determine the ap-
propriateness of antimicrobial prescribing,® retrospectively in 2020 and
prospectively in 2021. The survey tool was tested on a small cohort of pa-
tients at the tertiary referral hospital (HNGV) prior to commencement to
ensure suitability. Data were collected using paper forms due to logistical
challenges in more remote areas, then entered into REDCap™ (Research
Electronic Data Capture, Vanderbilt University), an electronic data capture
tool hosted at Menzies School of Health Research.

Data collection

Study personnel consisted of pharmacists, physicians and medical offi-
cers from Timor-Leste and Australia. De-identified patient data were col-
lected from paper medication charts and progress notes. In the hospitals
that were not routinely using medication charts, data were collected from
prescriptions documented in patient progress notes. Study teams in-
cluded multilingual clinicians to account for variable language use.
Demographics and antimicrobial prescription details were collected for
those patients on at least one antimicrobial. For each antimicrobial agent,
data included: dose; frequency; duration; route of administration; indica-
tion; whether empirical, directed or prophylactic; any relevant microbiol-
ogy; and documented antimicrobial allergies. In 2020, antimicrobial
appropriateness was determined retrospectively by a team of four
Timorese and Australian internal medicine and infectious diseases spe-
cialists utilizing clinical data collected by the survey team from medical
records. This method was used due to challenges in resourcing each sur-
vey team with trained clinicians, and also to create consistency and an
opportunity for expert discussion. In 2021, appropriateness was deter-
mined prospectively by each survey team led by a medical expert, in
line with the standard NAPS strategy of contemporaneous assessment.
For analysis, antimicrobials that were rated either as 1 or 2 using the
tool were deemed ‘appropriate’, and those rated as 3 or 4 were deter-
mined as ‘inappropriate’. At HNGV, an in-hospital antimicrobial guide-
line“°® was available and guided assessment of appropriateness. For the
municipal hospitals, in the absence of a national antimicrobial guideline
at the time of the study (published subsequently) the expert team con-
sulted all locally accessible guidelines including the HNGV guideline.
Members of the team scored separately then came together for discus-
sion and collaborative guideline evaluation to reach consensus.
Opportunistic bedside feedback was provided on antimicrobial choice
where appropriate. Formal feedback and teaching sessions on AMU and
AMR were also provided for doctors, pharmacists and hospital directors
in the Tetum language, in the form of 1-2 day workshops at each hospital.
In the second year, data from the first year were collated and presented
during these sessions. All sessions were well attended and received.

Statistical analysis

Statistical analysis was performed using Stata/SE 17.0. Categorical vari-
ables were compared using Fisher’s exact test or Pearson’s chi-squared
test depending on number. Results were considered significant at the
P <0.05 level.
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HOSPITAL
N Ap National Antimicrobial

Prescribing Survey

Appropriateness definitions

If endorsed guidelines are present

Anﬁmlembial prasuﬂpﬁcm doas nut awmaly follow tha 'l’herapauﬂe
Guidelines® or endor hcal g robial choice,
dosage, route or duration®, Jisa lternative choice for
the likely m:usaiwa or cultured pathogens
OR
For surgical prophylaxis, as above and d_ul'ﬂtiun3 is less than 24 hours

If endorsed guidelines are absent

f ufmmdosaue,mmd

‘duration® is not the most optimal, b isare five

choice for the likely causative or cultured pathogens
OR
For surgical prophylaxis, as above and duration” is less than 24 hours

'Taking into account acceptable changes due to the patient's weight or renal function, if this information is available
? Antibiotic Expert Group. Therapeutic Guidelines: Antibiotic. Version 15 (2014), or online version
*Duration should only be assessed if the guidelines state a recommended duration and the antimicrobial has already been dispensed for longer than this, or if there is a clear planned ‘end date’ documented

Doc:nNAPS.AD.vE; 20160719

Figure 2. Hospital National Antimicrobial Prescribing Survey - appropriateness definitions. Reprinted from ‘National Antimicrobial Prescribing Survey
2022 - Technical Supplement’.*® Copyright 2024 Melbourne Health. Reprinted with permission.

Table 1. Point prevalence of admitted patients prescribed antimicrobials,
by hospital and year

2020 2021
Patients Patients on Patients Patients on
admitted, antimicrobials, admitted, antimicrobials,
n n (%) n n (%)

Total 394 291 (73.9) 403 260 (64.5)
HNGV 262 189 (72.1) 310 197 (63.5)
Baucau 39 28 (73.7) 36 3(63.9)
Maliana 33 29 (87.9) 15 0 (66.7)
Maubisse 18 16 (88.9) 7 5 (71.4)
Oecusse 22 16 (72.7) 17 14 (82.4)
Suai 20 13 (65.0) 18 11 (61.1)
Ethics

Ethics approval was obtained from the Human Research Ethics
Committee of the Instituto Nacional de Saude of the Ministry of Health,
Timor-Leste (No. Ref/110MS-INS/GDE/VIII/2020) and the Menzies
Human Research Ethics Committee, Charles Darwin University, Australia
(HREC 2020-3657).

Results

Across the two surveys, 551/797 (69.1%) were prescribed antimi-
crobials: 291/394 (73.9%) in 2020 compared with 260/403
(64.5%) in 2021 (P=0.004) (Table 1). Most patients who were
on antimicrobials were prescribed either one or two different
antimicrobials (Table 2). Antimicrobial regimens for all patients
on five or more antimicrobials included anti-TB treatment.
Ceftriaxone and ampicillin were the most commonly pre-
scribed antimicrobials across both years (Table 3). Ceftriaxone
was prescribed in 38.5% and 41.5% patients on antimicrobials
in 2020 and 2021, respectively, and ampicillin in 35.7% and
32.3%, respectively. The use of antimicrobials reserved for more
resistant organisms, such as meropenem and vancomycin, was
limited across both years (Table 3). Three hospitals were using
neither vancomycin nor meropenem at census in either year.

Antimicrobial appropriateness

Overall, 70.8% of antimicrobial prescriptions were deemed ap-
propriate in 2020 compared with 69.1% in 2021 (Table 4). The
most common reasons for a classification of suboptimal or inad-
equate related to incorrect dosing (142/260; 54.6%) or

50f 10
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Table 2. Number of antimicrobials prescribed per patient on
antimicrobials, by year

2020 2021 Total
Number of antimicrobials (N=291), (N=260), (N=551),
prescribed n (%) n (%) n (%)
1 162 (55.7) 147 (56.5) 309 (56.1)
2 95 (32.6) 84 (32.3) 179 (32.5)
3 13 (4.5) 2 (0.8) 15 (2.7)
4 9 (3.1) 16 (6.2) 25 (4.5)
5 7 (2.4) 7(2.7) 14 (2.5)
>6 5(1.7) 4 (1.5) 9 (1.6)

Table 3. Number of antimicrobial prescriptions for specific antimicrobials

Number of prescriptions
(% of total patients)

Table 4. Appropriateness of antimicrobial prescriptions by year

Number of prescriptions (%)

Appropriateness 2020 (N=493), 2021 (N=447),

classification n (%) n (%)

1 (Optimal) 222 (45.0) 226 (50.6)
2 (Adequate) 127 (25.7) 3(18.6)
3 (Suboptimal) 7 (7.5) 7 (6.0)
4 (Inadequate) 5(17.2) 111 (24.8)
5 (Not assessable) 2 (4.5) 0

Total appropriate 349 (70.8) 309 (69.1)
Total inappropriate 122 (24.7) 138 (30.9)

Table 5. Primary reasons for being labelled inappropriate, by year

2020% (N=471), 2021 (N=447),

Antimicrobial 2020 (n=291) 2021 (n=260) Reason n (%) n (%)
B-Lactams Does not comply with available 7/33%(21.2) 137°(38.4)
Amoxicillin 16 (5.5 5(1.9) guideline
Amoxicillin/clavulanate 2(0.7 0 Microbiology mismatch 1(0.2) 5(1.1)
Ampicillin 104 (35.7) 84 (32.3) Wrong route 14 (3.0) 0
Cefazolin 0 3(1.2) Wrong dose 93 (19.7) 49 (11.0)
Cefixime (0.3) 0 Wrong frequency 13 (2.8) 44 (9.8)
Cefotaxime 0 1(0.4) Too broad 32 (6.8) 37 (8.3)
Ceftriaxone 112 (38.5) 108 (41.5) Too narrow 42 (8.9) 47 (10.5)
Cloxacillin 29 (10.0) 20 (7.7) Antimicrobial not indicated 80 (17.0) 94 (21.0)
Meropenem 10 (3.4) 16 (6.2)
Other antibiotics 9Excluding 22 patients with appropriateness score 5 as insufficient infor-
Amnikacin 2(0.7) 0 mation for assessment.
Azithromycin 11(3.8 5(1.9) BN/A for 460 as guidelines not widely available.
Chloramphenicol 0 1(0.4) “N/A for 90 as guidelines only available in HNGV and for certain infections.
Ciprofloxacin 9 (3.1) 14 (5.4)
Clindamycin 0 2 (0.8)
Doxycycline 2(0.7) 1(0.4) antimicrobial prescription without a documented indication (174/
Erythromycin 1(0.3) 0 260; 66.9%) (Table 5).
Gentamicin 53 (18.2) 24 (9.2) The most common indications for antimicrobial prescription
Levofloxacin 2(0.7) 1(0.4) were community-acquired pneumonia (118 antimicrobials; 90
Metronidazole 42 (14.4) 39 (15.0) patients), neonatal sepsis (107; 62), surgical (50; 36) and post-
Trimethoprim/sulfamethoxazole 2(0.7) 3(1.2) partum (44; 38) prophylaxis, skin and soft tissue infections (76;
Vancomycin 5(1.7) 3(1.2) 57) and TB (180; 45). Most antimicrobials were charted empirical-
ANti-TB ly; only 144/551 (26.1%) patients on antimicrobials had speci-
Ethambutol 20 (6.9) 26 (10.0) mens collected for microbiological culture and susceptibility
Isoniazid 18 (6.2) 27 (104)  testing.
Pyrazinamide 18 (6.2) 26 (10.0) Antimicrobials prescribed for post-partum prophylaxis and
Rifampicin 18 (6.2) 27 (10.4) surgical prophylaxis were infrequently judged appropriate [5/44
Streptomycin 2(0.7) 0 (11.4%) for post-partum prophylaxis and 13/50 (26.0%) for surgi-
Antifungal cal prophylaxis, combining 2020 and 2021].
Fluconazole 3 (1. (0.8 Antimicrobial prescribing appropriateness varied between dif-
Nystatin 6(2.1) 2 (0.8) ferent antimicrobials (Figure 3). For both of the most frequently
Antihelminth prescribed antimicrobials, ceftriaxone and ampicillin, the most
Albendazole 3(1.0) 2 (0.8) common indication for which these antimicrobials were deemed
Antiviral appropriate was community-acquired pneumonia (46/147 and
Tenofovir 0 1(0.4) 37/108 prescriptions, respectively). Ciprofloxacin and amoxicillin
Antiretroviral (not specified) 0 2(0.8 were the antimicrobials deemed most likely to be inappropriate

when prescribed. Ciprofloxacin was prescribed for a wide range
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Figure 3. Appropriateness of the 15 most commonly prescribed antimicrobials, 2020-21.

of indications, while 15 of the 21 prescriptions of amoxicillin were
for either post-partum or post-surgical prophylaxis.

HNGV had a slightly higher rate of appropriate prescriptions
(71.7%) compared with the municipal hospitals combined
(64.2%) over the 2 years. All meropenem, vancomycin and cipro-
floxacin use was seen in municipal hospitals, with none in use at
HNGV at census.

Discussion

These PPSs provide the first national data for Timor-Leste to as-
sess the prevalence and appropriateness of hospital-based anti-
microbial prescriptions. Almost 70% of admitted patients were
on at least one antimicrobial, which represents a higher preva-
lence of antimicrobial prescribing in hospital settings compared
with the global average of 34% reported in the 2015 Global-PPS
study including 53 countries.*! However, it is similar to rates pub-
lished from some similar settings such as in a hospital in Eastern
India, where antimicrobial prescribing point prevalence rates of
62% and 69% have been reported at different timepoints,*?
and a 2019 survey of six hospitals in Indonesia that reported a
62.0% inpatient antimicrobial point prevalence.*®
Non-compliance with an available guideline and no indication
for antimicrobials were the most frequent reasons for an

inappropriate rating (Table 5). The observed high rates of AMU
are likely due to many factors. Poverty, poor sanitation, malnutri-
tion and poor health literacy are all known to contribute to high
rates of communicable diseases. Respiratory tract infections,
diarrhoeal diseases, febrile illnesses and TB account for approxi-
mately 80% of all paediatric admissions to the national hospital
of Timor-Leste, with high case-fatality rates.** AMR is commonly
seen’’ and awareness of this may contribute to cautious ap-
proaches to empirical antimicrobial prescribing. Availability and
awareness of national prescribing guidelines, as well as improved
diagnostic microbiological availability and usage, will help to ad-
dress these issues.

By 2020, the diagnostic microbiology service at the NHL was
well established, providing testing across a range of samples sub-
mitted from HNGV.>* While ongoing capacity-building and
laboratory-strengthening efforts have resulted in expanded ac-
cess to blood culture and other diagnostic microbiology testing
around the country,®*** both of these PPSs were conducted at
a time when diagnostic microbiology testing was not possible
in any of the referral hospitals outside of the capital city of Dili
so no broader antibiogram was available. Empirical antibiotic pre-
scribing guidelines were developed for HNGV in 2016, but these
were based on very limited understanding of local epidemiology
of AMR and they were not implemented in hospital or clinic
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settings outside HNGV. The slightly higher rates of appropriate
prescribing in HNGV compared with the other hospitals, as well
as their lack of carbapenem, fluoroquinolone and glycopeptide
prescriptions, may in part be due to locally developed guideline
availability. In 2023, updated national empirical antibiotic pre-
scribing guidelines were finalized, based on local microbiological
data showing high rates of AMR in Timor-Leste.?“® These guide-
lines will provide a good basis for future AMS work, including ap-
propriateness analysis for future PPSs. However, they may also
lead to higher rates of (appropriate) use of broad-spectrum anti-
microbials including fluoroquinolones, aminoglycosides, glyco-
peptides and carbapenems, if higher rates of resistance are
found.

Inappropriate surgical prophylaxis has been identified inter-
nationally as a stewardship issue, both in developed countries*®
and LMICs.*”*® One common theory in LMICs is that higher rates
of infection often lead to a reliance on prophylaxis in an attempt
to reduce rates, although this was not assessed.*? Similarly, high
rates of inappropriate post-partum prophylaxis have been re-
ported elsewhere.”® The WHO recommendations on prevention
and treatment of maternal peripartum infections! were a useful
resource in providing education to clinicians following the survey
findings. Ongoing engagement regarding surgical and peripar-
tum prophylaxis would be beneficial.

Limitations of this study included small patient numbers in
small hospitals, further limited by the effects of the coronavirus
disease 2019 (COVID-19) pandemic, which resulted in a reduc-
tion in hospital admissions and travel restrictions on the study
team during the survey years. Seasonal variations in infection
presentations may impact on AMU, but this could not be mea-
sured in this study. Comparison between the 2 years was limited
by differing data collection methods (retrospective versus pro-
spective) in determination of appropriateness. The potential for
inter-rater variability between the 2 years and during the second
year of data collection could also not be fully evaluated.
Availability of certain antimicrobials regularly impacts on anti-
microbial prescription and use in Timor-Leste, and this study
did not assess whether this factor may have affected prescrip-
tions during the study period. The range of languages used by
medical officers across Timor-Leste, both orally and in medical
documentation, proved challenging for the interpretation of clin-
ical records and prescriptions. The lack of electronic medical re-
cords, and a range of documentation and transcription
templates without standardization, also made data collection
challenging. Additionally, the need to adapt already recognized
tools for these surveys could potentially affect the generalizabil-
ity of results and comparisons with other similar regional surveys,
although alterations were minor.

Despite these limitations, important information was gath-
ered on areas for improvement as part of local and national
AMS activities. These surveys highlighted the relevance of on-
going PPS activities, and some of the future challenges to over-
come. While 2 years of data provide useful information, routine
and regular ongoing monitoring by local teams and local experts
can provide significantly greater data on trends and continue to
inform stewardship activities. Antimicrobial prescribing rates
are high in Timor-Leste hospitals, with areas identified for im-
provement in antimicrobial prescribing appropriateness. Since
this study, a national antibiotic guideline has been developed,

which will assist in standardization of future PPS activities. An
AMS Committee has been established within HNGV, although
none has yet been formed outside of Dili, with the potential for
hub-and-spoke AMS committee development in municipal hospi-
tals. Ongoing microbiological service development, restrictions
on reserve antimicrobials, national antimicrobial guideline revi-
sions as antibiograms emerge, and continued educational activ-
ities are important for optimizing evidence-based antimicrobial
practices across Timor-Leste, in addition to regular monitoring
through annual PPSs.
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