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Problem Until 2005, the quality of rapid diagnostic human immunodeficiency virus (HIV) testing was not monitored and no regular technical
support was provided to hospital laboratories in Myanmar.

Approach The national reference laboratory introduced a national external quality assessment scheme. The scheme involved (i) training
laboratory technicians in HIV testing and in the requirements of the quality assessment system; (i) implementing a biannual proficiency
panel testing programme; (jii) on-site assessments of poorly-performing laboratories to improve testing procedures; and (iv) development
of national guidelines.

Local setting In 2011, a total of 422 public hospitals in Myanmar had laboratories providing HIV tests. In addition, private laboratories
supported by nongovernmental organizations (NGOs) conducted HIV testing.

Relevant changes The scheme was started in 65 public laboratories in 2005. In 2012, it had expanded nationwide to 347 laboratories,
including 33 NGO laboratories. During the expansion of the scheme, laboratory response rates were greater than 90% and the proportion
of laboratories reporting at least one aberrant result improved from 9.2% (6/65) in 2005 to 5.4% (17/316) in 2012.

Lessons learnt National testing guidelines and a reference laboratory are needed to successfully implement quality assurance of HIV testing
services. On-site assessments are crucial for all participating laboratories and the only source for insight on the causes of aberrant results;
lessons that the reference laboratory can share nationally. Proficiency testing helps laboratory technicians to maintain HIV testing skills by
ensuring that they regularly encountered HIV-positive samples.
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Introduction

Early diagnosis of human immunodeficiency virus (HIV)
infection is needed to ensure timely access to care and prevent
disease transmission.' The emergence of rapid tests that detect
HIV antibodies in body fluids has enabled the expansion of
HIV diagnosis in resource-poor settings. However, many
laboratory services remain ineflicient because of a lack of
equipment and technicians.>’ There are concerns regarding
testing accuracy, quality and interpretation of algorithms.* Ac-
curate HIV tests are essential for patient care and outcomes.**

Others have described some of the challenges of estab-
lishing national quality assessment schemes for HIV testing
services.””!" We report lessons learnt during eight years of
establishing such a scheme in Myanmar.

Approach

The Myanmar Ministry of Health provides laboratory ser-
vices through the national reference laboratory which began
to implement quality assessment in 2005 with technical and
financial support from the Japan International Cooperation
Agency. The scheme included four parts: (i) training work-
shops for laboratory personnel; (ii) an external proficiency
panel testing programme for participating laboratories;
(iii) on-site assessment by national reference laboratory staff;
and (iv) development of national guidelines.

From 2005, the national reference laboratory conducted
two cycles of training each year. The training was held at the

reference laboratory and supported technically by the Japan
International Cooperation Agency.

Biannually, the national reference laboratory sent five
serum panels to all participating laboratories. The laborato-
ries were expected to return test results within one month of
receipt. The panels included strong-positive, weak-positive
and negative HIV antibody samples. The number of positive
and negative samples differed by panel. To maintain a satisfac-
tory response rate, the national reference laboratory contacted
every laboratory twice by phone, before sending the samples
and afterwards to confirm receipt of samples. After assessing
results from the participating laboratories, the national ref-
erence laboratory provided feedback by mail, including the
proportion of the laboratories that kept the deadline.

In 2010, the Myanmar Ministry of Health legislated na-
tional guidelines for the scheme based on guidelines produced
by the Joint United Nations Programme on HIV/AIDS."
This was done to standardize the procedures and facilitate
the expansion of the scheme.”” The guidelines describe each
step in the scheme and the HIV testing procedures, includ-
ing the serial testing algorithm for rapid tests. The guidelines
propose that Alere Determine (Alere, Waltham, United States
of America) be used for screening, Uni-Gold Recombigen®
HIV-1/2 (Trinity Biotech, Wicklow, Ireland) for confirma-
tion and HIV 1/2 STAT-PAK® (Chembio, Medord, USA) for
second confirmation."
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Local setting

There are 422 public hospitals in Myan-
mar, including six teaching hospitals,
28 general hospitals, 19 specialized
hospitals, 45 district hospitals, and 324
township hospitals that provide HIV
testing. In addition, private laboratories
supported by nongovernmental organi-
zations (NGOs) also provide HIV testing
services. Between 2005 and 2012, the
national reference laboratory selected
314 public hospital laboratories to be
part of the scheme. Large hospitals were
selected first. The number of HIV tests
performed and availability of transpor-
tation and communication systems were
also considered. Upon request, NGO-
supporting laboratories were gradually
included.

Relevant changes

The scheme was started in 65 laborato-
ries in 2005 and gradually expanded to
include 347 participating laboratories
in 2012 (Fig. 1), which included almost
all 330 townships in Myanmar. Of
these laboratories, 33 were supported
by NGOs. During the expansion of the
scheme, laboratories’ response rates
continued to be over 90% despite the
inclusion of laboratories in remote
areas with communication difficulties.
The proportion of laboratories report-
ing at least one aberrant test result was
improved from 9.2% (6/65) in 2005 to
5.4% (17/316) in 2012 (Fig. 1).

On-site assessment of poorly per-
forming laboratories revealed some mis-
understandings regarding HIV testing
procedures, such as wrong incubation
time or inadequate amount of sample
being used (Box 1). We often observed
that the test result was read immediately
after the appearance of the control band,
without allowing sufficient incubation
time for a weak-positive sample to test
positive. Most of the aberrant results
(166/263) were false negatives. These
results most frequently occurred in
weak-positive samples that were diluted
by the reference laboratory to cause a
weak reaction. Thus, the weak-positive
panel appeared to be effective for reveal-
ing misunderstandings relating to test-
ing procedures. Some aberrant results
were attributed to the lack of necessary
equipment in laboratories, such as tim-
ers and micropipettes.

The scheme found that nine types
of test kit were used in the different
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Fig. 1. Data from the national external quality assessment scheme on human
immunodeficiency virus testing, Myanmar, 2005-2012
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Box 1.Reasons for aberrant rapid human immunodeficiency virus (HIV) diagnostic

results, Myanmar, 2005-2012

Background factors causing false-negative results
Reading the test result before the instructed incubation time

Use of an incorrect volume of the specimen and/or reagents

Lack of experience in reading weak positive results

Background factors causing false-positive results
Cross-contamination during the process of testing
Reading the test result too long after the instructed incubation time
Reading the test results obliquely from above

Background factors that need to be addressed to obtain correct results

Misunderstanding the testing algorithm
Clerical errors

Poor quality of HIV test kit

Insufficient equipment

Not following the manufacturer’s instructions

Using an expired test kit

laboratories and around 40% of the labo-
ratories initially used a kit that had not
been recommended in the guidelines.
Most laboratories have now begun to
use the recommended test kits, due to
clearer guidance and improved procure-
ment of HIV test kits resulting from
increased funding.

Discussion

A strong commitment by the national
reference laboratory is crucial for any
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quality assurance programme.* The
Myanmar national reference labora-
tory has the mandate to promote and
maintain the quality of all laboratory
services and took full responsibility for
implementing the scheme. However,
we found that maintaining the scheme
in a resource-poor setting required
intensive efforts. For example, one of
the most difficult tasks was to sustain a
high response rate from the participat-
ing laboratories in remote areas. While
expanding the scheme, smaller less-
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equipped laboratories located in remote
areas needed technical assistance and ar-
rangements to solve limitations in com-
munication and postal infrastructure.

The national guidelines helped the
national reference laboratory to imple-
ment the scheme by allocating respon-
sibility and authority.”” The guidelines
clearly describe the role of the national
reference laboratory in the programme
and require all public laboratories to
participate in the scheme.

Maintaining the quality of HIV test-
ing in the national reference laboratory
itself was also important for the quality
of the scheme. Therefore the laboratory
was certified by an international external
quality assessment scheme through the
National Serology Reference Laboratory,
Australia.”

Proficiency testing

Proficiency testing programmes are an
effective tool for improving the quality
of laboratory services.'® Although they
have some limitations, (such as incom-
plete assessment of the whole testing
process and testing materials being
treated differently to patient materi-
als), these programmes remain useful.
Compared with retests of samples from
a participating laboratory performed by
areference laboratory, proficiency panel
testing is a simpler and more feasible
method to monitor quality in a resource-
poor setting.

Acquiring and maintaining skills
for HIV testing can be challenging for
technicians in countries with a low
HIV prevalence, such as Myanmar,
because positive specimens are rarely
encountered during everyday work.
Proficiency testing helps technician to
maintain skills by regularly identifying
positive samples.
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Box 2. Summary of main lessons learnt

Strong commitment by the national reference laboratory and supportive national guidelines
are essential for the establishment of an external quality assessment scheme, especially in

resource-poor settings.

On-site assessment is crucial for all laboratories participating in the scheme, and the
means by which the reference laboratory gains critical insight into the probable causes

of aberrant results.

Regular proficiency testing helps laboratories that rarely diagnose positive samples to

keep their skills.

On-site assessment

On-site assessments encourage problem
solving and motivate staff. They are
useful for improving the performance
of health-care services.”” However, the
assessments increase the workload of
supervisors and supervisees, since they
require time and resources. Thus, they
were not suitable for all participating
laboratories, but were an important
component of the scheme. Supervisors
from the national reference laboratory
provided on-site training using profi-
ciency samples. The findings from these
on-site assessments generated practical
information regarding the most proba-
ble causes of aberrant results. These find-
ings were shared with all participating
laboratories and were used to improve
the content of training materials.

We also found that laboratories
at local hospitals sometimes faced dif-
ficulties due to lack of commitment by
the supervisors. We tried to solve this
during on-site assessments. Sometimes
we also provided simple equipment if it
was the major cause of aberrant results.

Running costs

The running costs and work burden
associated with distributing profi-
ciency sample panels often hinder
the establishment of external quality
assessment.'® In Myanmar, the sustain-

ability of funding and the stretching of
human resources at the national refer-
ence laboratory to maintain the scheme
were a challenge. The annual cost of
running the scheme in 350 laboratories
was approximately 11700 United States
dollars (US$) in 2012, which included
training (US$ 3000), panel preparation
(US$ 4200), postage and communica-
tion (US$ 1000), report publications
(US$ 500) and on-site assessment
(US$ 3000).

Conclusion

To ensure reliable HIV testing services
in this context, assessment is needed.
The on-site component is particularly
important, as it is the only way to find
the causes of aberrant results; informa-
tion that can then be used to improve
the performance of all laboratories in
the country (Box 2). M
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Résumé

Garantir un dépistage précis du virus de 'immunodéficience humaine au Myanmar

Probléme Jusqu'a 2005, la qualité du dépistage du virus de
I'immunodéficience humaine (VIH) a diagnostic rapide nétait pas
surveillée, et aucune assistance technique réguliere nétait fournie aux
laboratoires hospitaliers du Myanmar.

Approche Le laboratoire national de référence a mis en place un
systeme national d'évaluation de la qualité externe. Le systéme
impliquait (i) la formation des techniciens de laboratoire au dépistage
duVIH etaux exigences du systeme dévaluation de la qualité; (i) la mise
en place d'un programme de contréle des compétences deux fois par
an; (iii) I'évaluation sur site des laboratoires a performance médiocre
pour améliorer les procédures de dépistage; et (iv) I€laboration de
directives nationales.

Environnement local En 2011, un total de 422 hopitaux publics au
Myanmar disposaient de laboratoires réalisant des dépistages du VIH.
En outre, des laboratoires privés soutenus par des organisations non
gouvernementales (ONG) ont également effectué des dépistages du VIH.
Changements significatifs Le systeme a été lancé dans 65 laboratoires

publics en 2005. En 2012, il a été étendu a I'échelle du pays dans
347 laboratoires, y compris 33 laboratoires gérés par des ONG. Pendant
le développement du systeme, les taux de réponse des laboratoires
étaient supérieurs a 90%, et le pourcentage de laboratoire ayant signalé
au moins un résultat aberrant sest amélioré, passant de 9,2% (6/65)
en 2005 a 54% (17/316) en 2012.

Lecons tirées Des directives nationales en matiere de dépistage et un
laboratoire de référence sont nécessaires pour réussir la mise en ceuvre
de l'assurance qualité des services de dépistage du VIH. Les évaluations
sur site sont essentielles pour tous les laboratoires participants et la
seule source pour connaitre les causes des résultats aberrants. Ce sont
des lecons que le laboratoire de référence peut diffuser a échelle
nationale. Les contréles de compétence peuvent aider les techniciens
de laboratoire a maintenir a niveau leurs compétences en matiere de
dépistage du VIH en sassurant quiils rencontrent réguliérement des
échantillons de VIH séropositifs.

Pesiome

O6ecneyeHne TOYHOTO TECTUPOBaHUA Ha BUPYC UMMyHozeduunTa YyenoseKka B MbaHme

Mpo6nema o 2005 roga 8 MbaAHMe He OCyWeCTBAANCA KOHTPOMb
33 KayeCTBOM ObICTPOW AMArHOCTVKK BUpYCa MMMyHoAeduLmnTa
yenoeka (BMY), a nabopatopunsam O0NbHWL He OKa3blBanachb
perynapHada TexHnYecKasa NoaLepKKa.

Mopxoa HauvoHanbHas cnpaBoYHas nabopaTopua BHeApuUna
HalUMOHaNbHYIO NPOrpaMmMy BHeWHen OUEHKN KayecTBa. JTa
nporpamma Bkodana (i) obyueHne NabopaHToB TECTVMPOBAHMIO Ha
BMY 1 TpeboBaHWAM CUCTEMBI OLIEHKM KavuecTBa, (i) peanu3aumio
NOMYyroAMUYHON MPOrpamMmbl NPOBEPKHM KBanvdiKaLmw, (i) oueHKy Ha
MeCTe Hey[lOBNeTBOPUTENbHO PaboTaloLLVX 1abopaTopuii C Lienblo
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COBEPLWEHCTBOBAHWA NpoLeyp TeCTUpPOoBaHMA 1 (iv) pa3paboTtky
HaLWOHaNbHbIX PYKOBOACTB.

MecTHble ycnoBua B 2011 rogy B8 obuwel CNOXKHOCTM
422 rocypnapcteeHHble 60NbHULB B MbAHME pacnonarann
nabopatopunAMK, BbIMONHAOLLMMI TeCTUPOBaHKMe Ha BIY. Kpome
TOro, TeCTMpoBaHmne Ha BUY BbINoNHANM YacTHble nabopatopun,
NoAAePKVBaeMblE HEMPABUTENBCTBEHHbIMM Opranm3aumamu (HI1O).
OcyuiecTB/IeHHble NepeMeHbl Peanii3aLius NporpaMmbl Obina Havyata
B 65 rocyfapcTBeHHbIX nabopatopuax B8 2005 rogy. B 2012 rogy
nporpamma 6bia pacnpocTpaHeHa Ha BClO CTPaHy W oxBaTWia
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347 nabopaTopuii, B Tom uncie 33 nabopatopum HIO. Bo Bpema
paclWwupeHna NporpaMmel ypoBeHb ydyactua nabopatopuii
npesbian 90%, a fons nabopaTtopuii, COOOLMBLLVIX MO KpaHeNn
Mepe 06 oAHOM abeppaHTHOM pesynbraTte, yMeHbWMUNACh C
9,2% (6/65) B8 2005 roay 10 5,4% (17/316) 8 2012 rogy.

BbiBogpb! [1117 yCrielHOro obecrneyeHs KadecTsa yCryr TeCTMPOBaHIA
Ha B/Y TpebyloTca HauuoHanbHble PeKOMEHAALUUN 1 Hanuumne
CNpaBoYHON nabopatopuu. MNpoBeeHVe OLIEHOK Ha MecTe MMeeT

Latt Latt Kyaw et al.

pelaiollee 3HaueHvie A8 BCEX YYacTBYOWMX NabopaTopuin 1
ABNAETCA eMHCTBEHHBIM UCTOYHMKOM ANA NOHUMAHWUA MPUYNH
abeppaHTHbLIX PE3yNbTaToOB. ITVMM BbIBOJaMM CMPABOYHASA
nabopatopusa MOXeT MOAENUTLCA Ha HaLMOHAIbHOM YPOBHE.
MpodeccnoHanbHoe TECTUPOBaHKE NOMOXET fabopaHTam
NOAAEPKMBATb CBOW HaBbIKM TeCTUPOBaHKA Ha BVY Ha AomkHOM
YPOBHE MyTem perynapHOro BbiABneHMsA B/Y-No3nTHBHbIX 06pa3LoB.

Resumen

Garantizar pruebas precisas para el virus de la inmunodeficiencia humana en Myanmar

Situacion Hasta 2005, no se habfa controlado la calidad de las pruebas
de diagndstico rapido del virus de inmunodeficiencia humana (VIH) ni
se habfa proporcionado asistencia técnica constante a los laboratorios
de los hospitales en Myanmar.

Enfoque El laboratorio nacional de referencia introdujo un sistema
nacional de evaluacién externa de la calidad. El plan inclufa (i) la
capacitacion de técnicos de laboratorio en las pruebas del VIH y en los
requisitos del sistema de evaluacion de la calidad; (i) la aplicacién de
un programa bianual de un cuadro de andlisis de la competencia; (iii)
evaluaciones in situ de los laboratorios con un rendimiento bajo para
mejorar los procedimientos de prueba; y (iv) el desarrollo de directrices
nacionales.

Marco regional En 2011, un total de 422 hospitales publicos en
Myanmar contaban con laboratorios que ofrecian pruebas del VIH.
Ademads, laboratorios privados apoyados por organizaciones no
gubernamentales (ONG) también realizaban pruebas del VIH.

Cambios importantes El plan se inici6 en 65 laboratorios publicos en
2005.En 2012, se ampli6 a nivel nacional a 347 laboratorios, de los cuales,
33 eran laboratorios de ONG. Durante la ampliacion del plan, las tasas
de respuesta de laboratorio fueron superiores al 90%y la proporcién de
laboratorios que notificaban al menos un resultado aberrante mejoré
del 9,2% (6/65) en 2005 al 5,4% (17/316) en 2012.

Lecciones aprendidas Se necesitan directrices nacionales para la
realizacion de pruebas y un laboratorio de referencia para aplicar con
éxito el control de calidad de los servicios de pruebas del VIH. Las
evaluaciones in situ son fundamentales para todos los laboratorios
participantes y la Unica fuente para comprender las causas de los
resultados andmalos. El laboratorio de referencia puede compartir estas
lecciones a nivel nacional. La evaluacién de la competencia ayuda a los
técnicos de laboratorio a mantener las aptitudes para la realizacion de las
pruebas del VIH, ya que les garantiza encontrar muestras seropositivas.
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