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Abstract: The quality assurance of malaria microscopy unit was established by National Malaria Control
Program, Ministry of Health (MoH) in 2009 to respond to the internal malaria microscopy validation process,
in microscopy training for malaria diagnosis in the country, monitoring and supervision, and other relevant
activities regarding laboratory diagnosis of malaria in Timor-Leste is described. Trained laboratory technicians
who are working in the relevant unit. There are two ways of malaria microscopy validation process such as
onsite validation and monthly validation after received malaria blood smear from senior analyst at the
municipality level. The aim of this work is to describe the quality assurance of malaria microscopy system in
Timor-Leste. The management of quality assurance service support, the importance of quality assurance of
malaria microscopy, the role of quality assurance of malaria microscopy, challenge and opportunities
encountered by quality assurance microscopy unit, National Health Laboratory are highlighted.
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INTRODUCTION

Timor-Leste is one of the youngest countries in the world after got its freedom totally under
United Nation control in 2002. The country occupying the eastern half of Timor island with total
population of 1.341,926 in 2022 (Rangel, G., et al., 2022).

The country has 12 municipalities and 1 special autonomous region, 65 administrative post, 442
villages and 2.225 hamlets. The country compromised of 13 municipalities, 1 autonomous special
region, 65 administrative posts, 442 villages and 2.225 hamlets. The extent of the territory is 14.874
square kilometres (Melissa, B. et al., 2023). It has 4 distinct spoken languages such as Portuguese and
Tetum are as national languages, English and Bahasa Indonesia are working languages (Rangel, G et
al, 2022. P.1).

Timor-Leste is 22 years of age in 2024. The country has a poor road, limited clean water, limited
qualified infrastructures for government institutions in municipality level and also administrative
posts area. Minimum education infrastructure to guarantee qualified education system in rural area,
lack of agriculture facilities to improve and modernize agriculture system to produce rice, corn and
other local products, limited local tourism places and hotels to accommodate tourists and as well as
health system coverage in the country (Rangel, G, et al, 2023. P.2). However, in this work, the authors
only focus to describe malaria microscopy validations process especially quality assurance of malaria
microscopy in Timor-Leste.
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Figure 1. Map of Timor-Leste (Source Wikipedia).

The health care system in Timor-Leste still low level if compared with other southeast Asian
country. There is one national hospital situated in Capital Dili, one regional hospital located in
Baucau Municipality, three referral hospital which placed in border areas with Indonesia such as Suai
Referral hospital, Maliana Referral hospital, and Oe-cusse referral hospital. There are 70 community
health centres and 442 health posts (Timor-Leste National Health Sector Strategic Plan [NHSSP], 2020.
P.135-136).

The health situation in the country still in process of developing and far from flawless because
of lack of human resources, infrastructure and medical instruments which affecting inaccurate
treatment. This was occurred due to lack of trained laboratory technicians to diagnose various
communicable disease in the country. As a result, the mortality rate of pregnant women, children
under 5 years and other age of group were high due to limited qualified health treatment in the
country. The high number cases of communicable diseases such as tuberculosis, diarrheal diseases
and increasing number of non-communicable diseases (WHO, 2022). Malaria was as a main issue in
Timor-Leste among other top 10 diseases for 10 years ago. The clinically treated cases of malaria in
2006 was 185,106, confirmed case 37,896, plasmodium falciparum was 24,219 cases, plasmodium vivax
was 13,477 cases and mixed infection was 200 cases. From these all malaria cases, 58 patients were
died. The last indigenous case was reported in June 2017 and imported cases were reported in 2018
(Mannel, Y, et al 2020. P.2).

The QA of malaria microscopy is a system used to improve the efficiency and cost-effectiveness
and accuracy test. In this case, laboratory diagnosis of malaria should be based on clinical symptoms,
an accurate sample collection and correct laboratory diagnosis to avoid false positive and also false
negative (WHO, 2009. P.1). To respond to the requirement, the quality assurance malaria microscopy
at the National Health Laboratory was established by national malaria control program (NMCP),
Ministry of Health (MoH) in 2009 due to lack of trained malaria microscopy technicians to work and
guarantee the implementation of daily malaria microscopy examination, sending malaria blood
smear for validation (Maguire et al, 2006. P.2) at the quality assurance of malaria microscopy and
other important work-related malaria microscopy. There are few trained malaria microscopies who
are certified through World Health Organization program “external competence assessment” to
guarantee the quality of malaria microscopy validators at the national level by helping with an
international laboratory technician that hired by NMCP. As a result, most of Timorese laboratory
technicians who were classified as qualified validators (Huber, L. 2007. P.1) to validate malaria blood
smears, facilitate malaria microscopy diagnosis training, supervision and monitoring,
implementation of therapeutic efficacy studies efficacy of drug resistance such as chloroquine for
plasmodium vivax, and plasmodium falciparum for the drug of artemether/lumefantrine. The
therapeutic study efficacy was implemented in 2012-2013.
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THE QUALITY ASURANCE (QA) OF MALARIA MICROSCOPY PROCESS

The Management of Quality Assurance Malaria Microscopy

The QA of malaria microscopy unit, national health laboratory, in Timor-Leste is started from
2009 up to now. To guarantee the implementation of QA of malaria microscopy unit in the country,
national malaria control program (NMCP) had been elaborated annual action plan for supplying and
procurement for laboratory instrument including microscope, staining racks, box slides. Moreover,
allocated also fund for supplying laboratory consumable, durables and room expansion to
accommodate national malaria validators. Furthermore, NMCP also allocated more fund for malaria
microscopy capacity building, supervision and monitoring program annually (Luckett, R., Mugizi,
R, Lopes, S., Etossi, R. C., & Allan, R. 2016. P.2).

To recognize the effort and quality of national validators, NMCP had been hired one
international laboratory technician to assist national QA validators to validate all malaria blood
smears in the country after crosschecked by national validators. To proof the capacity and progress
of the national malaria microscopy validators, NMCP with all effort to hire an international malaria
microscopy expert to realize malaria microscopy external competency assessment on malaria
microscopy. National validators who are participating in the external competency assessment of
malaria microscopy are national malaria microscopy validators and all senior analyst in the country.
This was realized as a part of human resources development in malaria microscopy.

On the other hand, NMCP allocates also budget for monitoring and supervision to guarantee
regular implementation of malaria microscopy diagnosis in all health facilities start from community
health centres (CHC) without bed at administrative posts level, CHCs with bed at municipality level,
referral hospitals and national hospital. The QA malaria microscopy validation process is a blinded
system, which all blood smears can be validated without knowing where the malaria slides came
from, whose slide and from which municipality. All malaria blood smears were sent from all
municipality level and referral hospitals after collected by senior analyst and sent it regularly every
month to the QA malaria microscopy unit for further QA validation. The feedback of the validation
provided back to the relevant health facility for further improvement with highlighted
recommendation.

The QA of malaria microscopy validators

The QA malaria microscopy unit validators are qualified laboratory technicians who have
attended various capacity building overseas which focus on malaria parasites identification, parasite
counting, microscopy maintenance, giemsa stain control, capacity building program certification,
monitoring and supervision, reporting and archiving. The malaria microscopy validators are
working as team to guarantee quality work of validation, training programs, supervision and
monitoring programs.

Senior analyst at the municipality level responsible for the malaria blood smear collection and
sent it to the national malaria QA unit for validation process. The QA in malaria consist of pre-
analytical, analytical and post analytical process. In pre-analytical process, QA malaria team need to
evaluate the request format test of malaria daily, sample collection, materials preparation, labelling,
giemsa stain preparation, staining and washing. Analytical process includes malaria blood smears
diagnosis or specimen testing. To proof the correct diagnosis, NMCP also had been provided
immunochromatography test method to compare with microscopy detection. If the Rapid diagnostic
test was indicated positive, laboratory technicians continue to confirm the existence of parasitaemia
level in the microscopy. Post-analytical process which include reporting test results, interpretation,
follow up storage and retesting or re-examine if needed.

During the supervision, the malaria QA validators supervise and monitor the quality of malaria
blood smears, giemsa stain quality, methanol, crosschecking malaria blood smear, maintenance of
microscope (World Health Organization. 2016. P. 1), stock of consumables and other relevant
necessities at the health facilities level. The QA malaria validators at national level who are
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responsible for monitoring, supervision, capacity building and other relevant activities that described
in the competences, role and responsibilities as national validators at national level.

The quality assurance of malaria microscopy process

National malaria quality assurance unit had been established monthly sending format in both
English and Tetum to collect malaria blood smears and sent it to National Health Laboratory for
further validation or crosschecking. The malaria slides sending format as indicated in the Figure 2.
The form used to collect malaria blood smears.

MALARTA BLOOD SMEAR COLLECTION

Municipality:
Name of Health Facility:

+

No. | Slide Number Thin film condition Thick film condition

National Health Laboratory Supervisor:
Date:

Signature:

Figure 2. Malaria Blood Smear Collection/sending Format.

Various malaria cases had been tested and validated such plasmodium falciparum; plasmodium
vivax due to only these two malaria plasmodium species exist in Timor-Leste. For the emergency
case response, NMCP also had been recruited and collocated malaria assistant in all health facilities
from CHC without bed up to national hospital in the country. List of malaria cases had ever been
tested and validated as displayed in the Figure 3.
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Supervision by the senior analyst of the District/National

Laboratory
Name of supervising senior analyst:
Date of wasit: o ... ... District: ..
Name of the analystinthe lab:. ... . . . .
Name of CHC:. ... ...

1 Standard operation procedures:
Are written standard operating procedures for laboratory available in the lab: Y/N
(Eg: malaria microscopy laboratory manual)

2. Laboratory reagents

Within Remarks (write the expiry
Name Available Stock outs
expiry date date)
Y N Y N Y N
Giemsa stain
Methanol
Buffer tablets

Figure 3. Supervision and Monitoring format for all health facility in Timor-Leste.

The malaria cases when reported from all over health facilities in the country, national malaria
officer, municipality malaria officer and national malaria quality assurance validators need to go to
relevant area for further investigation. The action that needed was investigated the malaria patients
during 7-14 days ago if went to some endemic area and other relevant information need to answered
by malaria patients. Meanwhile, national malaria validator needs to confirm or validate malaria
smears for further treatment.

The importance of quality assurance of malaria microscopy

The QA malaria microscopy unit was established to respond malaria clinical treatment in Timor-
Leste. Many malaria clinical cases were treated with malaria antibiotics without laboratory diagnosis
results. Therefore, NMCP was established national malaria QA unit at National Health Laboratory
to guarantee capacity building for all laboratory technicians in the country, validation malaria blood
smears after received from municipality level, monitoring and supervision. As a result, since QA
malaria unit established in Timor-Leste, no more treatment clinical malaria cases without laboratory
diagnosis. To guarantee the accurate diagnosis, all malaria slides collected and sent to QA malaria
microscopy unit for further validation.

The role of QA malaria microscopy

The clinical symptoms of malaria quite similar with other infectious disease such as COVID-19
(Rangel, G., Pamoket, P., Fucharoen, S., & Wanram, S. 2023. P.1), diarrheal and TBC. The clinical
symptoms of malaria include headache, cold, vomiting and feel uncomfortable. Therefore, laboratory
diagnosis (Bailey, ]. W., Williams, ]J., Bain, B. J., Parker-Williams, J., Chiodini, P. L., & General
Haematology Task Force of the British Committee for Standards in Haematology. 2013. P.1) is
required to confirm the existence of malaria parasites or the clinical symptoms caused from other
infectious diseases. In this case, laboratory technicians play an extremely critical role during serving
patients at emergency unit and all health facilities in the country. Available immunochromatography
methods (Garcia, M., Kirimoama, S., Marlborough, D., Leafasia, J., & Rieckmann, K. H. 1996) and
giemsa stain method (Sathpathi, S., Mohanty, A. K., Satpathi, P., Mishra, S. K., Behera, P. K., Patel, G.,
& Dondorp, A. M. 2014. P. 2) to diagnose malaria cases in the country.
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CHALLENGES AND OPPORTUNITEIS ENCOUNTERED BY QA MALARIA MICROSCOPY

Current Opportunities

The QA malaria microscopy hopes to improve the capacity of detection of malaria cases in the
future. The QA malaria unit, National Health laboratory expects to recruit more malaria experts who
have great knowledge to work on malaria polymerase chain reaction (PCR) confirmation after
malaria blood smear detection, allocated more budget to buy PCR machines and other important
necessities therefore QA malaria team can work on it by themselves. The QA malaria team have
covering all health facilities around the country since 2009 up to date with the purpose to guarantee
laboratory diagnosis on malaria with confident and qualified.

The Referral Hospital directors and municipality directors are supporting the existence of QA
malaria microscopy team through deliver information to the head of department and director at the
referral hospitals and community health centres (CHCs) managers to cooperate with QA malaria
team during monitoring and supervision at laboratory section. The CHCs and all private clinics in
the country all well cooperate with QA malaria team in combating malaria cases in Timor-Leste since
its establishment.

Challenges encountered

The QA malaria team is facing some internal and external challenges:

Firstly, unavailable post graduate workers in QA malaria unit, most of workers are permanent
staffs and basic diploma in medical laboratory holders. Secondly, unavailable allocated budget for
annual evaluation mainly laboratory section. Thirdly, inadequate infrastructures for the QA malaria
unit at the national to have PCR confirmation test in the future. Fourthly, unavailable budget
allocation for QA malaria unit, therefore, the unit still funded by Global fund through national
malaria program.

CONCLUSION

In the summary, various points highlighted by authors as follow (1) QA malaria unit has no post
graduate workers, unallocated budget and inadequate infrastructure for molecular test confirmation,
(2) In order to achieve malaria elimination cases in the country, QA malaria need more budget
allocation, fuel, vehicle and other important logistic need to guarantee any new cases of malaria
imported into Timor-Leste (3) It concludes that various malaria cases had been successfully tested,
treated and under prevention and control since national malaria control program established (4) The
study indicated that some challenges that faced by QA malaria unit is still inadequate infrastructures,
post graduate health workers and inadequate funds to cover all QA malaria unit necessities,
currently.
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