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Mandate
Institut Pasteur du Laos (IPL) is a Lao National Institution created by Prime Ministerial Decree in November 2007
IPL is the result of a long term and joint decision between Lao Ministry of Health and Institut Pasteur Paris which
commits to stay 16 years before retroceding the full management of IPL. Sustainability will be achieved by preparing
a new generation of Lao doctors and scientists to fill key positions as heads of laboratories and administration at IPL.
IPL has a mandate from Lao Ministry of Health to fulfil activities of public service :
1. Research and diagnostics on emerging infectious diseases and vector borne diseases.
2. Training, education and capacity building.
3. Technical assistance to National Center for Laboratory and Epidemiology (NCLE) for investigation of epidemics.
IPL benefits from a large degree of autonomy (legal, scientific, management, financial) and as such can be considered
as a new model of Lao public institution. All the ownership belongs and remains the property of Lao PDR.
IPL has a scientific autonomy within its mandate provided by the MoH. It is able to engage freely in collaborative
research and investigations with other Lao and international research and public health organisations.
Financial issues are independent from the Lao public finance system. IPL is able to receive outside funding (donations, grants, bequeaths, etc.) and to generate its own resources through its own discoveries to insure its sustainability.

Main Organigram

IPL is governed by a Board of Directors composed of 3 Lao Members appointed by the Lao Ministry of Health and 2
members appointed by IP Paris. A specificity of the Board meetings is the participation of the main contributors and
stakeholders as observers in the spirit of transparency and partnership.
Actual composition of the Board of Directors:
Ass. Pr. Dr. Bounkong SYHAVONG, (Chairman), Minister of Health, Lao PDR.
Dr. Ponmek DALALOY, (Honorary Chairman of the Board), Former Minister of Health, Lao PDR.
Dr. Manivanh SOUPHANTHONG, Former Dean of University of Health Sciences, Lao PDR.
Pr. Dr. Didier SICARD, Honorary President of the National Ethic Committee of France, France.
Dr. Marc JOUAN, International Director of the Institut Pasteur, France.
Actual composition of Scientific Advisory Board:
Prof. Felix REY, Institut Pasteur, Paris.
Prof. Olivier LORTHOLARY, Necker Hospital, Paris.
Dr. Rabindra R ABEYSINGHE, WHO, Manila
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Letter From

Dr. Paul BREY
Director

The year 2020 is now coming to a close! Who would
have thought while writing this letter at the end of
last year that a deadly emerging virus was already
circulating in Wuhan China and that this virus would
cause a global pandemic with over 69 Million cases
and 1.6 million deaths a year later! In the beginning
we called it novel Coronavirus and then it was named
by the WHO as SARS-CoV-2 and the resulting disease
COVID-19. This pandemic has not only cost a countless
number of deaths but also unmeasurable economic
loss which bears a heavy burden on those who survive.
On the 7th of January of this year, Chinese authorities
announced the emergence of a novel Coronavirus in
Wuhan China. A week later I met with Dr. Bounkong
and we discussed the seriousness and need to prepare
for this novel coronavirus in Laos. The next day, the
17th of January the Pasteur International Network sent
out a dispatch with technical guidelines and diagnostic
protocols as posted by the WHO in Geneva, as well
as the genomic sequence of the novel Coronavirus.
Over the first six weeks of the new decade the novel
coronavirus, known as COVID-19, spread from the People’s
Republic of China to 20 other countries around the world.
Given the seriousness of the situation Institut Pasteur
du Laos requested that the senior regional medical
virologist from the Institut Pasteur of Cambodia,
Dr. Philippe Dussart be dispatched to IP Laos with
diagnostic reagents and appropriate controls for the
Berlin and Hong Kong RT-PCR diagnostic methods
for the novel coronavirus recommended by WHO.

On the 30th of January, the day the WHO Director
General declared that the outbreak constitutes a public
health emergency of international concern, Institut
Pasteur du Laos was fully prepared and ready to test
nasal pharyngeal swab samples for COVID-19. A week
later on February 5th Institut Pasteur du Laos received an
official letter of Mandate from the Lao Minister of Health
to serve as a second-line testing facility in addition to
the National Laboratory, subsequently IP Laos was
certified by WHO for COVID-19 testing. During the
early stages of the epidemic Institut Pasteur du Laos
had all the necessary laboratory equipment to carry out
the COVID-19 diagnostics. However, as the epidemic
grew into a pandemic and the number of cases started
to appear in Laos, we questioned if our capacity was
sufficient to be able to handle a larger number of samples
in case of an epidemic in Laos or as many feared a second
wave of COVID-19. To prepare for this eventuality, IP
Laos provided a list of additional laboratory equipment
to donors to be ready for an increased number of tests.
Initially those tested were only patients manifesting
symptoms according to the WHO COVID-19 case
definition. However, this rapidly expanded to a much
larger public. Sam Schreiner was quick to ask us if we
needed additional equipment to face a possible epidemic
situation in Laos. Within a few days the Luxembourg
Ministry of Foreign Affairs replied favorably to our
request for additional laboratory equipment and we
established a contract with Luxembourg Development
for this emergency equipment purchase, which included:
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• One 96-sample RT-PCR Machine for COVID Testing
• Two 96-sample portable RT-PCR Machines for COVID
Testing
• One high-speed centrifuge for Sample extraction in the
BSL-3 plus lab
• One Automatic DNA/RNA extractor for sample
extraction in the BSL-3 plus lab
• Three -35°C Mid-range Freezer/Refrigerator Combos
for molecular reagent storage

is sharing some of that burden. IP Laos is also providing
testing for French and European passengers, as well as
diplomats and VIPs who need a COVID-19 test 72h
prior to flight departure.

I want to commend the Minister of Health and Chairman
of IP Laos, Dr. Bounkong Syhavong for his leadership
and the Lao Ministry of Health on their exemplary
contact tracing and the general handling of the COVID
situation in Laos during this year, which has one of the
All of this laboratory equipment significantly increases lowest confirmed case indices (41) in the world with no
our diagnostic capacity of COVID and reduces the COVID-related deaths!
amount of time needed to prepare and diagnose samples.
We sincerely hope that 2021 will see the advent of
To use a metaphor, the laboratory equipment provided COVID vaccination in Laos and around the world so by
by Luxembourg Government through Lux Dev is like the time I write next year’s letter SARS-CoV-2 will be a
“artillery” against COVID and we deeply thank them bad memory and we will be able to get on with our lives
for that. However, “artillery” needs “munition” to take once again.
aim at improving COVID diagnostics. Hence, I also want
to take this opportunity to thank the ambassadors, of
several other countries who provided additional support
to purchase PPE and reagents for COVID Testing at IP
Laos during this crisis.
CANADA
FRANCE
UNITED STATES OF AMERICA
UNITED KINGDOM
EUROPEAN UNION
JAPAN
We now have the capacity to test several hundred of
samples a week. We are also testing all passengers
on the UN World Food Program flight and I want to
thank Sara Sekkenes, the UN Resident Coordinator in
Laos, for helping our Institute to join the World Food
Program COVID Humanitarian Flight Consortium,
which has allowed our international staff and experts to
travel during the crisis. As the country slowly opens to
accept additional flights of special workers from China
India and Russia, IP Laos has now starting COVID-19
testing on passengers from these other flights especially
from China and from Kuala Lumpur. Of course, it is the
Lao National Laboratory that is bearing the brunt of the
COVID testing, but IP Laos, as a second-line laboratory,

Paul Brey
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ສານຈາກ

ດຣ. ໂປນ ເບຼ
ຜູ້ອໍານວຍການ

ປີ 2020 ໃກ້ຈະສິ້ນສຸດລົງແລ້ວ. ໃນຂະນະທີ່ຂຽນຈົດໝາຍແບບນີ້
ໃນທ້າຍປີກາຍນີ້ ໃຜຈະຄິດວ່າຈະມີໄວຣັສເກີດຂື້ນໃໝ່ ທີ່ອັນຕະລາຍ
ເຖິງຊີວິດ ກຳລັງຈໍລະຈອນໃນເມືອງວູຮານ ປະເທດຈີນ ແລະ ໄວຣັສນີ້ຈະ
ເປັນສາເຫດການລະບາດໃຫຍ່ທົ່ວໂລກ ຊື່ງເຮັດໃຫ້ຄົນຕິດເຊື້ອຫຼາຍກວ່າ
69 ລ້ານຄົນ ແລະ ເສຍຊີວິດ 1.6 ລ້ານຄົນພາຍໃນ 1 ປີ!
ໃນເບື້ອງຕົ້ນພວກເຮົາເອີ້ນມັນວ່າ novel Coronavirus
ແຕ່ຕໍ່ມາ
ອົງການອະນາໄມໂລກ
ຕັ້ງຊື່ໄວຣັສວ່າ
SARS-CoV-2
ແລະ
ໃຫ້ເອີ້ນ ຊື່ພະຍາດວ່າ
COVID-19. ການແຜ່ລະບາດໃຫຍ່
ທົ່ວໂລກນີ້ບໍ່ສະເພາະ ແຕ່ເຮັດໃຫ້ຄົນຕາຍຢ່າງນັບບໍ່ຖ້ວນເທົ່ານັ້ນ ແຕ່
ມັນຍັງເປັນການສູນເສຍດ້ານ ເສດຖະກິດທີ່ປະເມີນຄ່າບໍ່ໄດ້ຊຶ່ງເປັນພາລະ
ແບກຫາບທີ່ໜັກໜ່ວງແກ່ຜູ້ທີ່ລອດມາໄດ້ ໃນທົ່ວໂລກ.

ເມື່ອວັນທີ 7 ມັງກອນ ປີນີ້ ເຈົ້າໜ້າທີ່ທາງການປະເທດຈີນ ໄດ້ປະ
ກາດການເກີດໂກໂຣນາໄວຣັສຊະໜິດໃໝ່ ທີ່ເມືອງວູ່ຮັນ ສປ ຈີນ.
ໜຶ່ງອາທິດຕໍ່ມາ ຂ້າພະເຈົ້າໄດ້ພົບ ທ່ານຮອງສາດສະດາຈານ ດຣ.
ບຸນກອງ ແລະ ພວກເຮົາໄດ້ສົນທະນາກັນກ່ຽວກັບ ຄວາມຮ້າຍແຮງ
ຂອງພະຍາດ ແລະ ຄວາມຈຳເປັນໃນການຮັບມືພະຍາດດັ່ງກ່າວ
ຢູ່ ສປປ ລາວ. ວັນຕໍ່ມາ ກົງກັບວັນທີ 17 ມັງກອນ ເຄືອຂ່າຍ
ຂອງ ສະຖາບັນ ປັດສະເຕີ ສາກົນໄດ້ສົ່ງຂໍ້ຄວາມດ່ວນຊຶ່ງເປັນຄຳແ
ນະນຳທາງດ້ານເຕັກນິກ ແລະ ຂັ້ນຕອນການບົ່ງມະຕິດ້ານວິເຄາະ
ຊຶ່ງເປັນແບບດຽວກັນກັບທີ່ WHO Geneva ໄດ້ໂພສລົງແລ້ວ
ເຊັ່ນດຽວກັນກັບ genomic sequence ຂອງ ໄວຣັສໂຄໂຣນາ
ຊະໜິດໃໝ່.

ໃຫ້ສະຖາບັນ ປັດສະເຕີ ລາວ ເປັນສະຖານທີ່ກວດວິເຄາະ
COVID-19 ສຳຮອງ ຮອງຈາກຫ້ອງວິເຄາະແຫ່ງຊາດ, ໃນເວລາຕໍ່ມາ
ສະຖາບັນ ປັດສະເຕີ ລາວໄດ້ຮັບການຢັ້ງຢືນການກວດວິເຄາະ
COVID-19 ຖືກຕ້ອງໂດຍ WHO. ໃນໄລຍະຕົ້ນຂອງການລະບາດ
ສະຖາບັນ ປັດສະເຕີ ລາວ ມີອຸປະກອນຫ້ອງວິເຄາະທີ່ຈຳເປັນທັງໝົດ
ໃນ ການບົ່ງມະຕິທາງດ້ານວິເຄາະ COVID-19. ເຖິງຢ່າງນົໃດກໍຕາມ
ເນື່ອງຈາກວ່າການລະບາດໄດ້ຂະຫຍາຍເປັນວົງກວ້າງ ກາຍເປັນການ
ລະບາດຂະໜາດໃຫຍ່ທົ່ວໂລກ ແລະ ໄດ້ມີການປະກົດຕົວຂອງ
ກໍ ລ ະນີ ຕິ ດ ເຊື້ ອ ຢູ່ ລ າວພວກເຮົ າ ໄດ້ ຕັ້ ງ ຄຳຖາມຂື້ ນ ວ່ າ ພວກເຮົ າ ມີ
ຄວາມສາມາດ ຮອງຮັບຈຳນວນເພີ້ມຂື້ນຫຼວງຫຼາຍເຫຼົ່ານີ້ໃນປະເທດ
ລາວເຮົາບໍ່? ເຊັ່ນດຽວກັນເຮົາກໍມີຄວາມຢ້ານ ຄື້ນລູກທີສອງຂອງ
ການຕິດເຊື້ອໃໝ່ອີກຂອງ COVID-19 ມັນຈະເປັນແນວໃດ?
ເພື່ອກຽມຕົວໃສ່ສະພາບການດັ່ງກ່າວ ສະຖາບັນ ປັດສະເຕີ ລາວ
ໄດ້ກຽມລາຍການອຸປະກອນຫ້ອງວິເຄາະຈຳນວນຫນຶ່ງຕື່ມອີກ ເພື່ອ
ຂໍການຊ່ວຍເຫຼືອນຳຜູ້ໃຫ້ທຶນ ເພື່ອສາມາດກວດວິເຄາະຫຼາຍຕົວຢ່າງ
ພ້ອມກັນຫຼາຍຂື້ນ. ໃນເບື້ອງຕົ້ນ ການກວດວິເຄາະດັ່ງກ່າວແມ່ນ
ໃຊ້ສະເພາະກວດຄົນເຈັບສົງໃສຕິດເຊື້ອ ທີ່ມີອາການຂອງການຂອງ
COVID-19 ໂດຍອີງໃສ່ ນິຍາມກໍລະນີຂອງອົງການອະນາໄມໂລກ.
ເຖີງຢ່ງໃດກໍຕາມ ນິຍາມກໍລະນີໄດ້ມີການປັບປຸງ ໃຫ້ກວ້າງອອກ
ໄປສູຸ່ສາທາລະນະຊົນ. ທ່ານ Sam Schreiner ໄດ້ຖາມພວກ
ເຮົາທັນທີວ່າພວກເຮົາຕ້ອງການ
ອຸປະກອນຫ້ອງວິເຄາະອັນໃດ
ເພີ້ ມ ຕື່ ມ ບໍ່ ເ ພື່ ອ ຮອງຮັ ບ ສະພາບທີ່ ອ າດເພີ້ ມ ຂື້ ນ ຂອງຄົ ນ ຕິ ດ ເຊື້ ອ
ໃນ ລາວ? ບໍ່ພໍເທົ່າໃດມື້ຕໍ່ມາ ພວກເຮົາໄດ້ຮັບຈົດໝາຍຕອບ
ຮັບທີ່ດີຈາກກະຊວງ ການຕ່າງປະເທດ ລັກຊຳເບີດ ຕໍ່ການຂໍອຸປະ
ກອນເພີ້ມຂອງພວກເຮົາ ແລະ ພວກເຮົາໄດ້ເຮັດສັນຍາ ກັບອົງການ
ລັກຊຳເບີດເພື່ອການພັດທະນາກ່ຽວກັບການຈັດຊື້ອຸປະ ກອນດັ່ງກ່າວ
ຊຶ່ງລວມມີ:

- 96-sample RT-PCR Machine for COVID Testing
ໃນໄລຍະຫົກອາທິດທຳອິດຂອງທົດສະວັດໃໝ່,
coronavirus
ຈຳນວນ 1 ເຄື່ອງ
ຊະໜິດໃໝ່ ທີ່ຮູ້ກັນໃນນາມວ່າ COVID-19, ໄດ້ແຜ່ຈາກ ສປ
- 96-sample portable RT-PCR Machines for COVID
ຈີນໄປຮອດ 20 ປະເທດ ໃນທົ່ວໂລກ.
Testing ຈຳນວນ 2 ເຄື່ອງ
- High-speed centrifuge for Sample extraction in
ເນື່ອງຈາກສະພາບການລະບາດຮ້າຍແຮງ ສະຖາບັນ ປັດສະເຕີ ລາວ
the BSL-3 plus lab ຈຳນວນ 1 ເຄື່ອງ
ໄດ້ ຂໍ ແ ພດຊ່ ຽ ວຊານດ້ າ ນໄວຣັ ສ ວິ ທ ະຍາການແພດປະຈຳພາກພື້ ນ
- Automatic DNA/RNA extractor for sample
ຈາກ ສະຖາບັນ ປັດສະເຕີ ກຳປູເຈຍ. ທ່ານ ດຣ Philippe Dussart
extraction in the BSL-3 plus labຈຳນວນ 1 ເຄື່ອງ
ຖືກສົ່ງໄປ ສະຖາບັນ ປັດສະເຕີ ລາວ ພ້ອມກັບນໍ້າຢາກວດວິເຄາະ
- ຕູ້ແຊ່ແຂງ -35o°C Mid-range Freezer/Refrigerator
ເພື່ອບົ່ງມະຕິ ແລະ ນໍ້າຢາຄວບຄຸມຄຸນນະພາບທີ່ເໝາະສົມ ສຳລັບ
Combos for molecular reagent storage ຈຳນວນ 3
ຂັ້ນຕອນການບົ່ງມະຕິພະຍາດດ້ວຍວິທີ RT-PCR ຂອງ Berlin
ເຄື່ອງ
ແລະ Hong Kong ທີ່ແນະນຳໂດຍ WHO. ໃນວັນທີ 30 ມັງກອນ
- ຫຼາຍໆຊຸດຂອງ Research pipets ແລະ multiທ່ານອະທິິການບໍດີ ອົງການອະນາໄມໂລກ ປະກາດວ່າການລະບາດ
channel pipets ເຊັ່ນດຽວກັນກັບ vortices ແລະ
ຂອງພະຍາດ COVID-19 ຖືວ່າເປັນພາວະສຸກເສີນດ້ານສາທາລະ
ອຸປະກອນເລັກໆນ້ອຍໆຂອງຫ້ອງວິເຄາະ ຈຳນວນໜື່ງ.
ນະສຸກ ຊຶ່ງເປັນບັນຫາລະຫວ່າງປະເທດ. ສະຖາບັນ ປັດສະເຕີ
- ຕູ້ແຊ່ແຂງ -80o°C ultra-low freezer for biological
ລາວ
ໄດ້ກຽມພ້ອມຢ່າງເຕັມທີ່
ແລະພ້ອມທີ່ຈະກວດຕົວຢ່າງ
sample storage ຈຳນວນ 1 ເຄື່ອງ.
ໄມ້ຜັນຝ້າຍຜົ້ງດັງເພື່ອຫາພະຍາດ COVID-19. ໜຶ່ງອາທິດຕໍ່ມາ
ໃນວັນທີ 5 ກຸມພາ, ສະຖາບັນ ປັດສະເຕີລາວໄດ້ຮັບໜັງສືໃຫ້ສິດ
ຢ່າງເປັນທາງການຈາກ ລັດຖະມົນຕີ ກະຊວງສາທາລະນະສຸກ ລາວ
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ອຸປະກອນຫ້ອງວິເຄາະທັງໝົດເຫຼົ່ານີ້
ໄດ້ເພີ້ມຄວາມອາດສາມາດ
ກວດວິເຄາະ COVID-19 ທີ່ ສະຖາບັນ ປັດສະເຕີ ລາວ
ຢ່າງຂາດຂັ້ນ ພ້ອມທັງລົດຜ່ອນການເສຍເວລາໃນການກະກຽມຕົວ
ຢ່າງ ແລະ ການ ວິໄຈຕົວຢ່າງ.

ຂ້າພະເຈົ້າຂໍຍົກຍ້ອງ ທ່ານ ຮອງສາດສະດາຈານ ດຣ. ບຸນກອງ
ສີຫາວົງລັດຖະມົນຕີວ່າການກະຊວງສາທາລະນະສຸກ
ທັງເປັນ
ປະທານສະພາບໍລິຫານ ສະຖາບັນ ປັດສະເຕີ ລາວ ສຳລັບການ
ນຳພາຂອງທ່ານ ແລະ ຂອງກະຊວງ ສາທາລະນະສຸກໃນການ
ເປັນແບບຢ່າງ ຕິດຕາມການຕິດຕໍ່ພະຍາດ COVID-19 ແລະ
ຖ້ າ ຈະປຽບແລ້ ວ ອຸ ປ ະກອນຫ້ ອ ງວິ ເ ຄາະທີ່ ລັ ດ ຖະບານລັ ກ ຊຳເບີ ດ ການຈັດການກັບສະພາບການລະບາດຂອງ COVID-19 ໃນລາວ
ມອບໃຫ້ ສະຖາບັນ ປັດສະເຕີ ລາວໂດຍຜ່ານອົງການລັກຊຳເບີດ ຕະຫຼອດປີນີ້ ຊຶ່ງປະເທດ ລາວ ເປັນໜຶ່ງໃນກຸ່ມປະເທດ ທີ່ມີກໍລະ
ເພື່ອການພັດທະນານີ້ ມັນປຽບເໝືອນກັບການນຳໃຊ້ “ປືນໃຫຍ່” ນີຢັ້ງຢືນຕິດເຊື້ອໜ້ອຍທີ່ສຸດໃນໂລກ (41) ແລະ ບໍ່ມີກໍລະນີເສຍ
ຕໍ່ສູ້ກັບ COVID-19 ແລະ ພວກເຮົາຂໍສະແດງຄວາມຂອບໃຈ ຊີວິດຍ້ອນພະຍາດນີ້.
ຢ່າງສຸດຊຶ້ງ ມານະທີ່ນີ້ດ້ວຍ. ເຖີງຢ່າງໃດກໍຕາມ ປືນໃຫຍ່ກໍຕ້ອງໃຊ້
ລູກປືນ ແລະ ອາວຸດອື່ນໆອີກ ເພື່ອປັບປຸງການບົ່ງມະຕິດ້ານວິເຄາະ ຫວັງຢ່າງຍິ່ງວ່າ ໃນປີ 2021 ພວກເຮົາຈະໄດ້ເຫັນການສັກວັກແຊງ
ພະຍາດ COVID-19. ເພາະສະນັ້ນ, ຂ້າພະເຈົ້າຈຶ່ງຂໍຖືໂອກາດນີ້ COVID-19 ໃນລາວ ແລະທົ່ວປະເທດ. ດັ່ງນັ້ນ ເມື່ອເຖິງເວລາ
ຂອບໃຈບັນດາທ່ານເອກອັກຄະລັດຖະທູດ
ຂອງບັນດາປະເທດ ທີ່ຂ້າພະເຈົ້າຕ້ອງຂຽນຈົດໝາຍນີ້ອີກໃນປີໜ້າ, SARS-CoV-2
ຕ່າງໆທີ່ຊ່ວຍອູ້ມຊູ ແລະ ສະໜອງການຈັດຊື້ເພີ້ມຕື່ມຂອງ ຊຸດ PPE ຈະເປັນພຽງຄວາມຊົງຈຳທີ່ບໍ່ດີ ແລະ ພວກເຮົາຈະກັບຄືນມາດຳລົງຊີ
ແລະ ນໍ້າຢາກວດວິເຄາະ COVID-19 ທີ່ ສະຖາບັນ ປັດສະເຕີ ລາວ ວິດເປັນປົກກະຕິໄດ້ອີກຄັ້ງ.
ໃນຍາມຄັບຂັນເຊັ່ນນີ້. ຊຶ່ງມີ:
ປະເທດ ການາດາ
ປະເທດ ຝລັ່ງ
ສະຫະລັດອາເມລິກາ
ປະເທດ ອັງກິດ
ສະຫະພາບຢູໂຣບ
ປະເທດ ຍີ່ປຸ່ນ
ປັດຈຸບັນນີ້ພວກເຮົາມີຄວາມສາມາດ ກວດວິເຄາະຫຼາຍ ຮ້ອຍ
ຕົວຢ່າງຕໍ່ອາທິດ.
ພ້ອມກັນນັ້ນພວກເຮົາກໍຮັບກວດຜູ້ໂດຍສານ
ທຸກຄົນທີ່ເດີນທາງມາລາວດ້ວຍຖ້ຽວບິນຂອງສາຍການບິນ
ຂອງ
ສະຫະ =ປະຊາຊາດ (UN World Food Program flight),
ແລະ ຂ້າພະເຈົ້າຂໍຂອບໃຈ ທ່ານນາງ Sara Sekkenes ຊຶ່ງເປັນ
ຜູ້ປະສານງານປະຈຳສະຫະປະຊາຊາດໃນລາວ
ສຳລັບການຊ່ວຍ
ສະຖາບັນ ປັດສະເຕີ ລາວໃຫ້ສາມາດເຂົ້າຮ່ວມສະມາ ຄົມກ
ານບິນເພື່ອມະນຸດສະທຳໃນໂຄງການອາຫານໂລກ
COVID
ຊຶ່ງຊ່ວຍໃຫ້ພະນັກງານ
ແລະ
ຊ່ຽວຊານຕ່າງປະເທດ
ຂອງ
ສະຖາບັນ ປັດສະເຕີ ລາວ ສາມາດເດີນທາງໄດ້ໃນໄລຍະວິກິດນີ້.
ເນືື່ອງຈາກວ່າປະເທດ ລາວ ໄດ້ເລີ້ມຄ່ອຍໆເປີດໃຫ້ຍົນເອົາ ແຮງງານ
ຕ່າງປະເທດ ຈາກ ຈີນ, ອິນເດຍ ແລະ ລັດເຊຍ ເຂົ້າມາລາວໄດ້,
ສະຖາບັນ ປັດສະເຕີ ລາວ ປັດຈຸບັນນີ້ໄດ້ເລີ້ມກວດຜູ້ໂດຍສານຈາກ
ບັນດາປະເທດທີ່ກ່າວມາຂ້າງ ເທີງ ໂດຍສະເພາະຖ້ຽວບິນຈາກຈີນ
ແລະ ກົວລາລຳເປີ. ແນ່ນອນວ່າການກວດວິເຄາະ COVID-19
ແມ່ນພາລະ ແບກຫາບຂອງ ສູນວິເຄາະແຫ່ງຊາດ ແຕ່ ສະຖາ ບັນ
ປັດສະເຕີ ລາວ ຊຶ່ງເປັນຫ້ອງວິເຄາະສຳຮອງ ໃນການກວດວິເຄາະ
COVID-19 ຈຶ່ງຕ້ອງຮັບພາລະນີ້ນຳ. ນອກຈາກນີ້ ສະຖາບັນ
ປັດສະເຕີ ລາວ ຍັງກວດວິເຄາະ COVID-19 ໃຫ້ແກ່ຜູ້ໂດຍສານ
ຝລັ່ງ
ແລະ
ຢູໂຣບ
ລວມໄປປເຖິງນັກການທູດ
ແລະ
ບຸກຄົນລະດັບການນຳ ທີ່ຕ້ອງການການກວດວິເຄາະ COVID-19
ໃນໄລຍະ 72 ຊົ່ວໂມງ ກ່ອນຂື້ນຍົນເດີນທາງໄປຕ່າງປະເທດ.
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Arbovirus and Emerging viral
diseases Lao-French joint Lab 1

Head of Laboratory: Dr. Vincent LACOSTE, PhD
Scientist:
Dr. Somphavanh SOMLOR, MD
Dr. Elodie CALVEZ, PhD
Junior Scientists:
Dr. Thonglakhone XAYBOUNSOU, MD
Research Engineer
Mrs. Somsanith CHONEPHETSARATH
Technicians:
Phaithong BOUNMANY
Souksakhone VIENGPHOUTHONG
Sitsana KEOSENHOM, Lab & Quality Agent
Tengher FAXAO
Kitphithak FANGKHAM

Projects
Arboviruses surveilance in Lao PDR
ECOMORE 2 project
Inputs of Research and development activities in ECOMORE 2 project
COVID19 activities
Training activities
Education activities (Elodie Calvez)
Evaluation of new diagnostic tools for Chikungunya virus
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Executive summary
Since 2012, the Arbovirus & Emerging Viral Diseases (A&EVD) laboratory has combined field studies and public
health activities on vector-borne viral diseases. The A&EVD team is also implicated in educational and training
activities to help technicians, students and scientists acquire theoretical and technical skills in virology. These activities
respond to the missions of the Institut Pasteur du Laos. They enabled the laboratory to improve knowledge on the
studied viral diseases and to become a key partner for the national health authorities by providing recommendations
for arbovirus diagnostic, control and prevention and training to reinforce the health system. This is why, from March,
the A&EVD team has been requested by health authorities to participate in the country capacities to fight against
COVID19 pandemic. Since then, the A&EVD team is one of the front-line laboratories for SARS-CoV-2 diagnostic in
the country. In October, to reinforce its diagnostic capacities, the United States Agency for International Development
(USAID) has granted to the A&EVD lab a one-year program in the framework of the COVID19 threat.
After eight years leading the A&EVD team, Marc Grandadam moved to a new position at the very start of 2020. In
September, Vincent Lacoste succeeded to Marc to head the A&EVD lab. In the meantime, Elodie Calvez took over
the function.

Figure 1. Arbovirus & Emerging Viral Diseases Laboratory organigram
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ສະຫຼຸບການປະຕິບັດວຽກງານ
ຕັງ້ ແຕ່ປີ 2012 ເປັນຕົນ
້ ມາ, ຫ້ອງວິເຄາະ Arbovirus & Emerging
Viral Diseases (A&EVD) ໄດ້ເຮັດການສຶກສາ ທັງພາກສະໜາມ
ແລະ ວຽກງານທາງດ້ານສາທາລະນະສຸກສາດ ກ່ຽວກັບບັນດາເຊື້ອ
ພະຍາດຈຸລະໂລກທີ່ມີແມງໄມ້ເປັນພາຫະນໍາເຊື້ອ. ນອກຈາກນັ້ນ,
ທີມງານຫ້ອງວິເຄາະ A&EVD ຍັງມີສ່ວນຮ່ວມໃນການເຜີຍແຜ່
ການສຶກສາ, ການເຝິກອົບຮົມທາງດ້ານທິດສະດີ, ທັກສະທາງດ້ານ
ເຕັກນິກຕ່າງໆກ່ຽວກັບ ຈຸລະໂລກວິທະຍາໃຫ້ແກ່ ບັນດາເເພດ
ວິເຄາະ, ນັກສຶກສາ ແລະ ນັກວິທະຍາສາດ, ເຊິ່ງວຽກງານ ເຫຼົ່ານີ້
ແມ່ນໜຶ່ງໃນພາລະບົດບາດຂອງສະຖາບັນປັດສະເຕີລາວ.
ຜູ້ທີ່
ຜ່ານການເຝິກອົບຮົມເຫຼົ່ານີ້,
ແມ່ນມີຄວາມສາມາດຍົກລະດັບ
ຄວາມຮູ້ໃຫ້ແກ່ຫ້ອງວິເຄາະ ແລະ ເປັນຜູ້ທີ່ສາມາດໃຫ້ຄຳແນະນຳ
ໃນການບົ່ງມະຕິ, ການຄວບຄຸມ, ການປ້ອງກັນ ແລະ ນອກຈາກນັ້ນ
ຍັງສາມາດເຝິກອົບຮົມເພື່ອເສີມສ້າງລະບົບ ສາທາລະ ນະສຸກກ່ຽວ
ກັບພະຍາດຈຸລະໂລກຕ່າງໆ. ຍ້ອນເຫດຜົນນີ້ ນັບແຕ່ເດືອນມີນາ
2020 ເປັນຕົ້ນມາ, ທີມງານ A&EVD ໄດ້ຮັບມອບໝາຍຈາກ
ກະຊວງສາທາລະນະສຸກ
ໃຫ້ມີສ່ວນຮ່ວມ ໃນການຕ້ານຕໍ່ເຊື້ອ
COVID-19 ທີ່ມີການລະບາດໃນທົ່ວໂລກ. ນັບແຕ່ນັ້ນເປັນຕົ້ນມາ,
ທີມງານ A&EVD ໄດ້ເປັນໜຶ່ງໃນຫ້ອງວິເຄາະໃນການບົ່ງມະຕິ
ພະຍາດ SARS-CoV-2 ໃຫ້ແກ່ປະເທດ. ໃນເດືອນຕຸລາ, ເພື່
ອເພີ່ມຄວາມອາດສາມາດໃນການບົ່ງມະຕິ, United States
Agency for International Development (USAID)
ໄດ້ໃຫ້ງົບປະມານເປັນເວລາ 1 ປີ ໃຫ້ແກ່ຫ້ອງວິເຄາະ A&EVD
ເພື່ອນໍາໃຊ້ໃນວຽກງານ COVID-19.
ໃນໄລຍະ 8 ປິ ທີ່ຜ່ານມາທີມ A&EVD ໄດ້ນຳພາ ໂດຍ
ດຣ Marc Grandadam ແລະ ໃນຕົ້ນປີ 2020
ນີ້ເພິ່ນໄດ້ຍ້າຍບ່ອນປະຈຳການໃໝ່. ໃນໄລຍະທີ່ລໍຖ້າຜູ້ປະຈຳການ
ໃໝ່, ດຣ Elodie Calvez ໄດ້ຮັບໜ້າທີ່ຮັກສາການແທນ ແລະ
ນັບແຕ່ ເດືອນກັນຍາ ເປັນຕົ້ນມາ ດຣ Vincent Lacoste
ແມ່ນໄດ້ຮັບຕໍາ ເເໜ່ງຫົວໜ້າຫ້ອງວິເຄາະ ແລະ ນຳພາທີມ A&EVD
ຈົນເຖິງປັດຈຸບັນ.

Arbovirus surveillance in Lao PDR

Project Coordinator: Dr. Somphavanh SOMLOR
Staff members:
Dr.Thonglakhone XAYBOUNSOU, Phaithong
BOUNMANY, Sitsana KEOSENHOM, Souksakhone
VIENGPHOUTHONG
Funding:
The arbovirus surveillance activity conducted by the
lab is financially supported by the Institute and by the
Agence Française du Développement (AFD) through
the Ecomore2 project.
Since 2012, the A&EVD laboratory has implemented a
surveillance network for arboviruses in the Vientiane
Capital. In 2015, answering to a request from the
MOH, this network has been extended to two Southern
provinces (Saravan; Attapeu). Then, since 2018, as an
outcome of the Arboshield project conducted with the
Lao Army health service, it has been further extended
to seven other provinces (Champassack; Savannakhet ,
Luang Prabang, Xiengkhuang, Phongsaly , Oudomxay
and Vientiane province).
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In 2019, 38,892 cases of dengue, including 76 fatal cases
were reported at the national level. This devastating
epidemic was due to the predominant circulation of
dengue virus serotype 2 (DENV2). After this major
epidemic, dengue continued to circulate in 2020 (Figure
2). By the end of October, we investigated 1,650 dengue
suspected cases. More than three-quarter (78.4%,
1294/1650) were from our network in the Vientiane
capital. Of these, 57 % were confirmed cases of dengue.

Dengue serotyping was performed on all positive samples.
It demonstrated that DENV2 remained the predominant
circulating serotype in 2020, representing 74% of the
serotyped samples (Figure 3). It also showed the cocirculation of DENV1, representing 22% of samples, and
of DENV4, but at a lower level. DENV3, that has been
responsible of a huge epidemic in 2012-2013, was not
detected over the five last years.

Differential diagnosis

Figure 2. Surveillance data of dengue virus.

The algorithm used for the investigation of dengue
suspected cases includes a differential diagnosis approach.
Chikungunya and Zika viruses have been identified as
possible threats with a potential high impact in terms
of public health. Given that the diagnostic capacities
of the associated diseases remain limited, the passive
surveillance of these viruses is the keystone for their early
detection and to identify their potential circulation in the
country.
In February, a baby was born with microcephaly in
Vientiane. The medical, epidemiological and laboratory
investigations demonstrated the first probable congenital
Zika syndrome in Lao PDR. These results also highlight
the local circulation of Zika virus in Vientiane at least in
2019.

Figure 3. Dengue serotype distribution in 2019 and 2020.
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ECOMORE 2 project

threshold of 60%, the seroprevalence rate dropped to
21.8%. In addition, of the 254 tested samples serotyping,
by measuring the antibody affinity using DELTAa, 16.9%
displayed mono-specific anti-DENV antibodies. Dengue
seroprevalence rates based on high affinity antibodies
was found to be limited in the Vientiane Capital with an
increase with age (Figure 4)

The main objective of ECOMORE 2 was to gather
different sources of information (disease surveillance; Figure 4. Comparison of dengue seroprevalence
entomologic indicators; socio-demographic data; meteo/ measured by both conventional indirect ELISA and
climatic data…) to develop a multi-data modelling DELTAa assays.
system to predict future dengue epidemics. In this
context, the dengue surveillance system provided a core
source of information, including GPS coordinates of
dengue confirmed cases for real-time mapping in the
Vientiane Capital. Socio-demographic data from the last
census and satellite pictures were used to characterize
the city. In addition, weather and environmental
parameters were integrated in the analysis to determine
the impact of climatic and environmental conditions on
arbovirus transmission. We observed a delta of 11% in
the prevalence rates between the urbanized parts of the
Vientiane capital in comparison with the rural ones. This
delta has no impact on the incidence of dengue, but it
could impact the ecology of dengue vectors.
In parallel, we conducted a seroprevalence study of
dengue in the target population of Vientiane Capital
using discriminant ELISA for typing arbovirus
antibodies (DELTAa). We observed that 66.3% of the
population have antibodies against dengue when tested
using a standard dengue IgG ELISA. When measuring
the antibody affinity using DELTAa assay with a
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Inputs of Research and development
activities in ECOMORE 2 project

Project coordinator: Elodie CALVEZ
Member staffs: Souksakhone VIENGPHOUTHONG,
Phaithong BOUNMANY
Ecomore2 project in Lao PDR aimed at gathering multiple
sources of data for the development of an outbreak
simulator for dengue virus. Viral genetic information
and the level of herd immunity of the Lao population
against dengue virus were considered as key information
for the accuracy of the simulator. Accordingly, specific
tools were designed for the rapid analysis of large series
of human samples.
From a genetic point of view, the four dengue virus
serotypes are subdivided into genotypes based on genetic
distances and phylogenetic relationships. The full-length
sequence of the envelop gene is used as the gold standard
to determine the dengue virus genotypes.
In 2013, the arbovirus surveillance network detected
the emergence of DENV-4 in the Vientiane Capital. In
2014-2015, it spreads at the country level and DENV-4
became predominant in 2017-2018. Meanwhile, since
2012, DENV-2 was regularly detected at low levels in Lao
PDR. Its epidemiologic profile changed in 2018.

Indeed, in October 2018, DENV-2 burden progressively
increased, and DENV-2 became predominant in the
Vientiane Capital in 2019 and at the country level, being
responsible of a huge epidemic as mentioned previously.
Regarding DENV-1, this serotype circulates in Lao
PDR for years but has not been associated with a recent
outbreak, though, since 2016, it represents about 22%
of the samples serotyped by the arbovirus surveillance
network. DENV3 has not been detected over the last
years.
To determine DENV-4 polymorphism observed in
the Vientiane Capital and at the country level, we
sequenced the full-length envelope gene of DENV-4
samples isolated during the major DENV-4 outbreak that
occurred between 2014 and 2018. Obtained sequences
were submitted to phylogenetic analyses. The results
demonstrated the introduction of the genotype II in 2014
(2 imported cases). However, since 2015, only genotype I
was detected on the autochthonous cases (Figure 5).
Regarding DENV-2 polymorphism, a panel of 49 DENV2 isolates, gathering both autochthonous and imported
cases collected in six Lao provinces between 2015 to 2019,
was analyzed. The molecular epidemiology revealed the
co-circulation of two DENV-2 genotypes (Cosmopolitan
and Asian genotypes) and of different lineages within each
genotype over the last five years. Sequence comparison
suggested multiple events of introduction of DENV-2
strains from neighboring countries (Figure 6).
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Figure 5. Maximum likelihood phylogenetic tree of DENV-4 sequences from Lao PDR. The tree was constructed based
on the envelope gene (1,485 bp). Only bootstrap values > 70 are shown. Scale bar indicates the nucleotide substitution
per site. The Lao strains sequenced in this study are indicated in red. The Lao strain previously described is indicated
in blue. Black triangles highlight isolates obtained from fatal cases (Calvez E. et al., Pathogens 2020;9(9):728).
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Figure 6. Maximum-likelihood phylogenetic tree of DENV-2 sequences from Lao PDR.
The tree was constructed on a 1485 bp segment of the envelope gene. Only bootstrap values >70 are shown. Scale bar
indicates nucleotide substitution per site. The Lao PDR strains analyzed in this study are indicated in red. The Lao
PDR strains previously described are in blue. Blue clusters 1 to 3 were previously described by Castonguay-Vanier J.
et al. PNTD 2018;12(1):e0006203. (Calvez E. et al., PlosOne 2020;15(8):e0237384).
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For the last five years, DENV-1 has been circulating
in Lao PDR, representing about 20% of the samples
serotyped by the arbovirus surveillance network, but
no recent outbreak was associated with this serotype.
To better understand its circulation in Lao PDR and at
the regional scale, we analyzed the envelope sequence
of strains isolated since 2015. The prelimirary results
demonstrated the co-circulation of several clusters of
DENV-1 Genotype I as regularly described in Southeast
Asia.

COVID19 activities

Project coordinators: Elodie CALVEZ (from January to
June) and Somphavanh SOMLOR (since June)
Staffs: Thonglakhone XAYBOUNSOU, Phaithong
BOUNMANY, Sitsana KEOSENHOM,
Souksakhone VIENGPHOUTHONG, Somsanith
CHONEPHETSARATH
Military staff: Kitphithak FANGKHAM
Trainees: Oudone VONGSANTI (Military), Kedkeo
INTAVONG and Longthor VACHOUAXIONG
(USAID)

Severe acute respiratory syndrome coronavirus 2 (SARSCoV2) has emerged at the end of 2019 in the city of
Wuhan, China. Since then, this highly pathogenic and
transmissible virus has spread massively all over the
world. SARS-CoV2 is responsable of the Coronavirus
disease 19 (COVID19) pandemic. As of beginning of
November 2020, more than 47 million cases of COVID19
and more than 1.2 million deaths have been reported
worldwide.
The early notification of the first SARS-CoV2 cases in
neighboring countries urged the implementation of
diagnostic tools in the Lao PDR. As soon as January 2020,
the A&EVD laboratory set-up two different protocols
(the Berlin and Hong Kong protocols) based on the
molecular detection of the viral genome by RT-qPCR. In
this context, IPL has been solicitated by the Ministry of
Health (MOH) as a front-line laboratory for COVID19
diagnostics and has been assigned a surveillance network
of 10 hospitals from North to South: three civilian
hospitals in the Vientiane Capital (Setthathirat, Lao ASEAN and Children’s Hospital) and seven military
hospitals from Phongsaly, Oudomxay, Vang Vieng
(Vientiane Province), Xiengkhuang, Luangprabang,
Savannakhet, Champassak provinces.
On the 2nd of March 2020, A&EVD started its diagnostic
activity routinely. In the beginning of April the protocol
was updated and only one of the two techniques
implemented was kept according to the WHO guidelines
(Berlin protocol). Samples are received daily from the
hospital network. Since mid-September, the A&EVD
team has also been in charge of collecting samples from
passengers of the World Food Programme flight at the
Wattay international Airport. Results are reported within
24 hours to the Lao Ministry of Health – International
Heath Regulations contact person, who then transmits
the results to the clinicians/patients and to the World
Health Organization. By the end of October, 558 samples
were tested by the team. A first viral sequence has been
obtained in May from an asymptomatic patient of 21
years from Vientiane locally-infected, whose index case
was a traveler from Thailand.
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In the framework of this activity, the A&EVD team
has been reinforced by lab members of the other IPL
teams. It has been technically assisted by members of the
Institut Pasteur du Cambodge and Paris. In addition, the
Institut Pasteur du Laos has been financially supported
by the Agence Française de Développement through
an Ecomore-Covid funding. IPL was supported by
donations from governments of various countries:
France, Luxembourg, the USA, Japan, Canada and also
individuals via direct donations or donations to the
Fondation Institut Pasteur du Laos under the auspices of
the Fondation de France.

Training activities
• From Oct. 2019 to June 2020, supervision of two master
students of the Lao Tropical and Public Health Institute.
The two students studied the seroprevalence of dengue
and Japanese encephalitis viruses in the Vientiane Capital, respectively.

• From mid-Oct. 2020, supervision of two laboratory
technicians of the University of Health Science and of the
Faculty of Medical Technology. Their training focused
Beginning of October, the United States Agency for on COVID19 diagnostics and is funded by the USAID
International Development, USAID, has granted to the grant.
A&EVD lab a one-year program in the framework of
the COVID19 threat. This program aims at increasing • From July 2020, a military laboratory technician from
the capacity of the COVID19 diagnostics in Lao PDR the Institute of Disease Prevention of the Lao Army
through an increase of samples tested and the genetic joined the team and participated in the arbovirus and
analysis of the circulating viral strains by sequencing as COVID19 diagnostic activities.
well as capacity building through training of laboratory
technicians dedicated to COVID19 diagnostics. This
grant will significantly increase the impact of IPL on the
diagnostics of COVID19 in Lao PDR.
Besides these public health activities, the A&EVD team,
in collaboration with the Medical Entomology & Biology
of Disease Vectors lab, is also conducting a research
programme on tracking the origin and transmission/
spillover of SARS-CoV-2 in the wild fauna of Lao PDR.
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Education activities (Elodie Calvez)

Evaluation of new diagnostic tools
for Chikungunya virus

Surveillance activities performed by the A&EVD
laboratory over the years have generated a collection of
nearly 15 000 human samples. The ethical agreements
and the patient inform consent allowed the lab to
use the leftovers for research and to participate in
the development of new diagnostic tools of arboviral
infections. In 2020, the lab has been solicitated by private
companies to perform evaluation studies of automated
serological tests for chikungunya virus. These requests
• IPL staff training: Every week, IPL staff, divided into acknowledge the expertise of the lab and of its staff and
two groups of 10 to 15 people, participated in a one-hour offers a new source of income to support IPL activities.
lecture on different topics such as concentration and dilution, general biology, molecular biology or sequence
Publications
analysis.
• Arboshield program: 8 participants divided into two
groups (one group per year) from the Lao Army Institute
of Preventive Medicine. In this course, six topics were
described: Biosafety and biosecurity, concentration and
dilution, general biology, molecular biology, immunology, pathogen vector transmission. This training is organized into sessions of one to two hours per week since
2018.

• Journal club organization: Every two weeks, a journal
club is organized with the IPL junior scientists. The aim
of the journal club is to strengthen the ability of the junior scientists to select a publication, read it critically

1. Calvez E, Pommelet V, Somlor S, Pompon J.,
Viengphouthong S, Bounmany P, Chindavong TA,
Xaybounsou T, Prasaysith P, Keosenhom S, Brey PT, Telle
O, Choisy M, Marcombe S, Grandadam M. Trends of
the dengue serotype-4 circulation with epidemiological,
phylogenetic, and entomological insights in Laos
between 2015 and 2019. Pathogens. 2020 Sep 3;9(9):728.
doi: 10.3390/pathogens9090728.
2. Calvez E, Somlor S, Viengphouthong S, Balière C,
Bounmany P, Keosenhom S, Caro V, Grandadam M.
Rapid genotyping protocol to improve dengue virus
serotype 2 survey in Lao PDR. PLoS One. 2020 Aug
7;15(8):e0237384. doi: 10.1371/journal.pone.0237384.
3. Miot EF, Calvez E, Aubry F, Dabo S, Grandadam M,
Marcombe S, Oke C, Logan JG, Brey PT, Lambrechts
L. Potential of the sylvatic mosquito Aedes malayensis
to act as an arbovirus bridge vector in a forested area
of the Nakai district, Laos. Scientific Report. 2020 May
8;10(1):7750. doi: 10.1038/s41598-020-64696-9.
5. Nouanthong P, Hübschen JM, Billamay S, Mongkhoune
S, Vilivong K, Khounvisith V, Sinner R, Grandadam
M, Phonekeo D, Black AP, Muller CP. Varicella zoster
and fever rash surveillance in Lao People’s Democratic
Republic. BMC Infect Dis. 2019 May 8;19(1):392. doi:
10.1186/s12879-019-3990-7.
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Medical Entomology & Biology of Disease
Vectors Laboratory Lao-French joint Lab 2
The main objective of our lab is to study the biology and ecology of arthropod vectors (mosquitoes, sandflies,
ticks, etc.), as well as the transmission cycles of the viruses, parasites and other microbial pathogens they transmit.
Furthermore, we are working on ways to mitigate vector borne disease transmission in Lao PDR via vector control
training programs.
Head of Laboratory: Dr. Paul BREY, PhD
Scientists:
Dr. Khamsing VONGPHAYLOTH, MD
Dr. Sébastien MARCOMBE, PhD
Junior Scientists:
Dr. Phoutmany THAMMAVONG, MD
Technicians:
Nothasine PHOMMAVANH
Khaithong LAKEOMANY
Somphat NILAXAY
Phonesavanh LUANGAMATH
Vaekey VUNGKYLY
Bouapha NGONETHACHACK
Inthava KATIYALATH
Kongphaeng SAIYALATH
Khanmany OUDOMSOUK

Projects
Tick Map 3 project: Mapping of Vectors and Reservoir Hosts in Lao PDR
Origins, natural reservoirs and Interspecies transmission of SARS-CoV-2 and other SARS-like
ECOnomic Development, ECOsystem Modifications, and Emerging Infectious Diseases Risk
Evaluation (ECOMORE II). Entomology work package.
Assessing the risk of insecticide resistance in the tiger mosquito: A predictive approach combining
experimental selection and molecular markers (TigeRisk )
Entomological field surveys in selected high-risk dengue transmission areas in Vientiane. (Baseline
survey)
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Executive summary

predictive approach combining experimental selection
and molecular markers. This project was funded by the
French ANR.

In previous years the Medical Entomology and VectorBorne disease laboratory has been very active. This year In the context of the future Wolbachia project for Dengue
Control by infecting the Aedes aegypti population in
we several articles in reputable international journals.
Vientiane with Wolbachia, we carried out a pilot survey
During 2020 we were obliged to reduce some of our field to assess the populations of Aedes aegypti and Aedes
activities because of the COVID-19 pandemic and National albopicutus in high-risk dengue transmission areas in
Vientiane Capital in order to have an entomological
Lockdown from March to May.
baseline of dengue vectors. This survey demonstrated
In 2020, we continued our collaboration with the US that Aedes aegypti is by far the most prevalent dengue
Naval Medical Research Center Asia (NMRC-A) in vector in high-risk dengue transmission areas. Hence, a
Singapore with the Tick Map Three project to identify Wolbachia project could be considered feasible for the
and inventory Tick species and their natural hosts in future introduction of Wolbachia-infected mosquitoes
the Northern Provinces of Laos. Pathogen discovery to further spread Wolbachia in the native Ae. aegypti
was carried out for bacterial in collaboration with the populations. This project was funded by the World
LOWMRU Lab in Vientiane and viral pathogens with Mosquito Program at Monash University in Australia.
the Pathogen Discovery Laboratory at IP Paris.
Finally, in the context of the COVID-19 Pandemic, we
This year’s annual report relates our final scientific initiated a project on the Origins, Natural Reservoirs,
results on the ECOMORE 2 (Agence Français du and Interspecies Transmission of SARS-CoV-2 and other
Développement - AFD funded) This project explored SARS-like viruses from Bats and other wildlife from
Aedes aegypti and Aedes albopictus larval and adult Vientiane Province Karstic caves in collaboration with the
populations throughout Vientiane Capital and analyzed Lao National University. Bats and wildlife species were
the usefulness of novel Pyriproxyfen-treated In2Care inventoried and several biological samples (anal swabs,
traps as a means of targeted Aedes vector control. It turns saliva swabs, urine, and blood) were taken for pathogen
out that the In2Care traps may be useful in very targeted discovery. A Pan-SARS-like PCR was developed to
environments, such as temples or hotels, but a large scale screen samples prior to deep-sequencing at the Pathogen
roll-out of this type of trap is not feasible given the labor- Discovery Laboratory at IP Paris. This project is funded
intensive upkeep every 6 weeks. Furthermore, during the by Institut Pasteur, Institut Pasteur du Laos, the United
Dengue outbreak, there was confusion as the Ministry of Kingdom Foreign and Commonwealth Office as well as
Health was advocating source reduction (elimination of by donations from Mme Monique Durvin-Deyme and
Aedes spp. breeding sites by emptying containers of their Mr. Philippe Deyme.
water content) whereas in the case of In2Care traps we
were, on the contrary, advocating for the maintenance of
the traps as the Pyriproxyfen in the water maintains the
larvae in a larval stage unable to pupate into adults. Hence,
it is important that the MOH and the local population
understands the unlaying principals of the trap.
In addition, in the TigeRisk project, we continued our
collaboration with the CNRS Laboratory in Grenoble
France on insecticide resistance in Aedes albopictus
vectors from six provinces of Lao PDR, to develop a
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ນອກຈາກນັ້ນ, ໂຄງການ TigeRisk ຍັງສືບຕໍ່ການຮ່ວມມື
ກັບຫ້ອງວິເຄາະ CNRS ຢູ່ Grenoble ປະເທດຝລັ່ງ ກ່ຽວກັບການ
ຕ້ານຕໍ່ຢາຂ້າແມງໄມ້ໃນພາຫະຍຸງລາຍ Aedes albopictus ຈາກ
ຄືດັ່ງຫຼາຍປີທີ່ຜ່ານມາ, ຫ້ອງວິເຄາະແມງໄມ້ວິທະຍາທາງການແພດ ແລະ ຊີ 6 ແຂວງ ຢູ່ ສ.ປ.ປ. ລາວ, ເພື່ອພັດທະນາການຄາດຄະເນ ເຊິ່ງລວມ
ວະວິທະຍາຂອງພະຍາດທີ່ມີແມງໄມ້ເປັນພາຫະ ເປັນຂະແໜງການຄົ້ນຄວ້ ເອົາການຄັດເລືອກໃນການທົດລອງ ແລະ ເຄື່ອງໝາຍທາງໂມເລກຸນ
າໜຶ່ງທີ່ມີຄວາມຫ້າວຫັນ. ໃນປີນີ້ ພວກເຮົາໄດ້ມີການ ຕີພິມບົດຄົ້ນຄວ້າຫຼາ (molecular markers). ໂຄງການນີ້ແມ່ນໃຫ້ທຶນໂດຍ French
ຍສະບັບໃນວາລະສານສາກົນທີ່ມີຊື່ສຽງ.
ANR.

ສະຫຼຸບການປະຕິບັດວຽກງານ

ໃນໄລຍະປີ
2020
ກໍາພາກສະໜາມບາງສ່ວນ
COVID-19
ແລະ
ເດືອນພຶດສະພາ.

ພວກເຮົາຈໍາເປັນຕ້ອງໄດ້ຫຼຸດຜ່ອນກິດຈະ
ເນື່ອງຈາກມີການລະບາດຂອງພະຍາດ
ການປິດປະເທດຕັ້ງແຕ່ເດືອນມີນາ
ຫາ

ໃນປີ
2020
ພວກເຮົາຍັງໄດ້ສືບຕໍ່ຮ່ວມມືກັບສູນຄົ້ນຄວ້າ
ທາງ
ການແພດກອງທັບເຮືອສະຫະລັດ
ປະຈໍາເອເຊຍ
(US
Naval
Medical
Research
Center
Asia
(NMRC-A))
ຢູ່ປະເທດສິງກະໂປ ກ່ຽວກັບໂຄງການ Tick Map 3 ເພື່ອຈໍາແນກ
ແລະ ເກັບຮັກສາຊະນິດຂອງເຫັບ ແລະ ຜູ້ຮັບທໍາມະຊາດຂອງມັນ
ຢູ່ແຂວງພາກເໜືອຂອງລາວ. ການຄົ້ນຫາເຊື້ອຈຸລິນຊີແມ່ນໄດ້ດໍາເນີນການ
ໂດຍການຮ່ວມມືກັບຫ້ອງວິເຄາະ LOWMRU ຢູ່ນະຄອນຫຼວງວຽງຈັນ
ແລະ ການຊອກຫາເຊື້ອຈຸລະໂລກ ແມ່ນ ໄດ້ຮ່ວມມືກັບຫ້ອງວິເຄາະກ
ານກວດຫາເຊື້ອພະຍາດ (Pathogen Discovery Laboratory)
ຢູ່ສະຖາບັນປັດສະເຕີປາຣີ.
ລາຍງານປະຈໍາປີຂອງປີນີ້
ແມ່ນກ່ຽວກັບຜົນທາງວິທະຍາສາດຂອງ
ໂຄງການ ECOMORE 2 (ໃຫ້ທຶນໂດຍ Agence Français du
Développement - AFD). ໂຄງການນີ້ໄດ້ຄົ້ນຄວ້າກ່ຽວກັບປະຊາກ ອນ
ໜອນນໍ້າ ແລະ ຍຸງລາຍ Aedes aegypti ແລະ Aedes albopictus
ໃນນະຄອນຫຼວງວຽງຈັນ ແລະ ສຶກສາວິ ເຄາະ ຜົນປະໂຫຍດຂອງການ
ນໍາໃຊ້ກັບດັກຍ້ອມຢາຊະນິດໃໝ່ທີ່ ເອີ້ນວ່າ Pyriproxyfen-treated
In2Care traps ເຊິ່ງເປັນເຄື່ອງ ມືແນໃສ່ການຄວບຄຸມພາຫະຍຸງລາຍ.
ມັນໄດ້ສະແດງໃຫ້ເຫັນວ່າ ກັບດັກ In2Care ອາດຈະມີຜົນປະໂຫຍດ
ໃນສະພາບແວດລ້ອມສະເພາະທີ່ຖືກກັບເປົ້າໝາຍ, ເຊັ່ນ ວັດ ຫຼື ໂຮງແຮມ,
ແຕ່ສໍາລັບພື້ນ ທີ່ຂະໜາດໃຫຍ່ກວ່ານີ້ ແມ່ນບໍ່ສາມາດໃສ່ໄດ້ ເນື່ອງຈາກ
ວ່າຕ້ອງໄດ້ໃຊ້ແຮງງານຄົນຫຼາຍໃນການເບິ່ງແຍງຮັກສາທຸກໆ 6 ອາທິດ.
ນອກຈາກນັ້ນ, ໃນໄລຍະການລະບາດຂອງພະຍາດໄຂ້ຍຸງລາຍ ມີຄວາມສັບ
ສົນເກີດຂຶ້ນຍ້ອນວ່າທາງກະຊວງສາທາລະນະສຸກ ກຳລັງສະໜັບສະໜູນ
ໃຫ້ມີການຫຼຸດຜ່ອນແຫຼ່ງເພາະພັນຍຸງ (ກໍາຈັດແຫຼ່ງເພາະພັນຂອງຍຸງລາຍ
ໂດຍການຂວໍ້າພາຊະນະຕ່າງໆທີ່ມີນໍ້າຂັງ) ໃນກໍລະນີຂອງການໃສ່ກັບດັກ
In2Care
ພວກເຮົາແມ່ນຕົກຢູ່ໃນຄວາມກົງກັນຂ້າມກັບການສະໜັບ
ສະໜູນດັ່ງກ່າວ ເນື່ອງຈາກວ່າ ເພື່ອການເຮັດວຽກຂອງກັບດັກ ແມ່ນຕ້ອງ
ໄດ້ມີນໍ້າຢູ່ໃນກັບດັກຕະຫຼອດ ເຊິ່ງຕົວຢາ Pyriproxyfen ທີ່ຢູ່ໃນນໍ້າ
ເຮັດ ໜ້າທີ່ໃຫ້ໜອນນໍ້າຍຸງບໍ່ສາມາດ ຂະຫຍາຍຕົວກາຍເປັນຕົວນາງທີສ
່ ົມ

ກ່ຽວກັບເນື້ອໃນຂອງໂຄງການ
Wolbachia
ໃນອານາຄົດ
ສໍາລັບການຄວບຄຸມພະຍາດໄຂ້ຍຸງລາຍ
ໂດຍການເອົາ
Wolbachia
ໃສ່ໃນປະຊາກອນຍຸງລາຍ
Aedes
aegypti
ຢູ່ນະຄອນຫຼວງວຽງຈັນ,
ພວກເຮົາໄດ້ດໍາເນີນ
ໂຄງການສໍາຫຼວດເບື້ອງຕົ້ນ
ເພື່ອປະເມີນເບິ່ງປະຊາກອນຍຸງລາຍ
Aedes aegypti ແລະ Aedes albopicutus ຢູ່ໃນເຂດ
ທີ່ ມີ ຄ ວາມສ່ ຽ ງສູ ງ ຂອງພະຍາດໄຂ້ ຍຸ ງ ລາຍໃນນະຄອນຫຼ ວ ງວຽງ
ຈັນ
ເພື່ອໃຫ້ມີຂໍ້ມູນພື້ນຖານດ້ານແມງໄມ້ວິທະຍາຂອງພາຫະຍຸງ
ລາຍ. ການສໍາຫຼວດໃນຄັ້ງນີ້ ໄດ້ສະແດງໃຫ້ເຫັນວ່າ ຍຸງ Aedes
aegypti ເປັນພາຫະນໍາເຊື້ອຂອງໄຂ້ຍຸງລາຍທີ່ພົບຫຼາຍທີ່ສຸດ ໃນເ
ຂດທີ່ມີຄວາມສ່ຽງສູງໃນການສົ່ງເຊື້ອໄຂ້ຍຸງລາຍ. ສະນັ້ນ, ໂຄງການ
Wolbachia ຈຶ່ງຖືໄດ້ວ່າມີຄວາມເປັນໄປໄດ້ໃນການນໍາເອົາຍຸງທີ່ຕິດ
ເຊື້ອ Wolbachia ມາແຜ່ກະຈາຍໃສ່ປະຊາກອນຍຸງລາຍ Aedes
aegypti ປະຈໍາພື້ນທີ່ໃນອານາຄົດ. ໂຄງການນີ້ແມ່ນໄດ້ຮັບທຶນ
ຈາກໂຄງການປະຊາກອນຍຸງໂລກ
(World
Mosquito
Program) ຢູ່ມະຫາວິທະຍາໄລ Monash ປະເທດອອສເຕຣເລຍ.

ສຸດທ້າຍນີ້,
ກ່ຽວກັບການລະບາດຂອງພະຍາດ
ໂຄວິດ-19
(COVID-19) ພວກເຮົາໄດ້ລິເລີ່ມໂຄງການກ່ຽວກັບຕົ້ນກໍາເນີດ,
ແຫຼງ່ ເກັບເຊື້ອທໍາມະຊາດ ແລະ ການສົ່ງເຊື້ອລະຫວ່າງຊະນິດຂອງເຈຍ
ຂອງໄວຣັສ SARS-CoV-2 ແລະ ເຊື້ອໄວຣັສທີ່ຄ້າຍກັບ SARS
ອື່ນໆ ຈາກເຈຍ ແລະ ສັດປ່າອື່ນໆ ຈາກຖໍ້າຢູ່ແຂວງວຽງຈັນ
ຮ່ວມມືກັບມະຫາວິທະຍາໄລແຫ່ງຊາດລາວ.
ເຈຍ
ແລະ
ສັດປ່າຕ່າງໆ ໄດ້ຖືກຈໍາແນກຊະນິດ ແລະ ໄດ້ມີການເກັບຕົວຢ່າງ
ທາງຊີວະວິທະຍາຫຼາຍຢ່າງ (ຕົວຢ່າງຈາກຮູທະວານ, ນໍ້າລາຍ,
ນໍ້າຍ່ຽວ ແລະ ເລືອດ) ເພື່ອນໍາມາຊອກຫາເຊື້ອພະຍາດຕ່າງໆ.
Pan-SARS-like
PCR
ໄດ້ຖືກພັດທະນາຂຶ້ນມາເພື່ອຄັດ
ກອງຕົວຢ່າງ
ກ່ອນທີ່ຈະນໍາໄປເຮັດ
deep-sequencing
ຢູ່ຫ້ອງວິເຄາະການກວດຫາເຊື້ອພະຍາດ
(Pathogen
Discovery Laboratory) ຢູ່ສະຖາບັນປັດສະເຕີປາຣີ. ໂຄງ
ການນີ້ແມ່ນໄດ້ຮັບທຶນສະໜັບສະໜູນຈາກ
ສະຖາບັນປັດສະເຕີ,
ສະຖາບັນປັດສະເຕີລາວ, ສໍານັກງານພົວພັນຕ່າງປະເທດ ແລະ
ບູນເພື່ອໃຫ້ກາຍເປັນຍຸງໂຕແກ່ໄດ້. ສະນັ້ນ, ມັນເປັນສິ່ງທີ່ສໍາຄັນ ສະຫະພັນລາຊະອານາຈັກອັງກິດ (United Kingdom Foreign
ທີ່ກະຊວງສາທາລະນະສຸກ ແລະ ປະຊາຊົນໃນພື້ນທີ່ຕ້ອງເຂົ້າໃຈເຖິງ and Commonwealth Office) ພ້ອມດ້ວຍການບໍລິຈາກ
ຫຼັກການໃນການເຮັດວຽກຂອງ ກັບດັກ.
ຈາກທ່ານນາງ Monique Durvin-Deyme
ແລະ ທ່ານ Philippe Deyme.
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Tick Map 3 project: Mapping of
Vectors and Reservoir Hosts in Lao
PDR

Summary
• Our field missions were carried out in two provinces
of Lao PDR in 2020. A total of 2,206 ticks and other
ectoparasites were collected during our course of study,
of which 9 were fleas, 658 were mites, and 1,542 were ticks
collected from different methods. Additional mosquitoes
and sandflies were also collected, but the data was not
reported herein (available on request). Three genera of
mites and 15 species of ticks belonging to 5 genera were
identified.
• Two sequences of Phleboviruses were identified form
nymph pools of Haemaphysalis ticks. The sequences
were identity to Yongjia Tick Virus 75%, Lesvos Virus
from tick 79%, and Dabieshan Tick Virus 92%.

Project Coordinator:
• Dr. Paul Brey, Director, Institut Pasteur du Laos,
Vientiane, Lao PDR
• Dr. Jodi Fiorenzano, Chief of Entomological Sciences,
U.S. Naval Medical Research Center - Asia, Sembawang,
Singapore
• Dr. Khamsing Vongphayloth, Research entomologist,
Institut Pasteur du Laos
Staff members:
• Khaithong Lakeomany, Technician entomologist,
Institut Pasteur du Laos
• Nothasine Phommavanh, Technician entomologist,
Institut Pasteur du Laos

• A total of 100 pools have been screened for the presence
of Rickettsia spp., and Anaplasma/Coxiella spp. at
LOMWRU. Only one pools (1/100) of Haemaphysalis
ticks was positive for Rickettsia spp. (17kDa). None
of the tick pools (0/100) were positive for Anaplasma/
Coxiella spp. The team will continue to try to identify the
Rickettsia species.
• Our partner at IP-Paris will continue to work on deep
sequencing study on arboviruses from the tick samples
that we sent using new method of RNA transportation.
• We will continue our tick study in Laos in 2021 for
both ticks and their pathogens associated, especially
Rickettsia, Phleboviruses and Flaviviruses.

Background

Funded by the U.S. Naval Medical Research Center-Asia
(NMRC-A) in support of the Department of Defense Vector-borne diseases constitute a significant infectious
Global Emerging Infections Surveillance and Response disease risk for deployed military personnel and for
System (DoD-GEIS)
local populations. In Laos, definitive diagnosis is often
not available for vector-borne illnesses, so the infectious
diseases which are a threat to military and civilian
populations are not well-defined.

21 INSTITUT PASTEUR DU LAOS ANNUAL REPORT 2020-2021

In order to identify common and emerging vectorborne pathogens in Laos, NAMRU-2 Singapore (SG) has
established a study to assess the distribution and infection
potential of vectors (including ticks and associated
arthropods). In this study, tick and associated arthropod
vectors will be surveyed from environment and their
associated hosts to provide biological specimens for
diagnostic purposes. The samples will be transported
to the Institut Pasteur du Laos (IPL) laboratory in
Vientiane, where a wide range of diagnostic tests can
be performed to identify both the vector and pathogens
with which they may be infected. In order to understand
the infectious disease threats in a range of environments
in Laos, IPL must collect and screen specimens from 2
sites and 2 provinces throughout Laos.

Methodology
Study site and time

Our first field mission of 12 days was conducted during
dry season, between 27/01-07/02/2020, in Xiengkhouang
province. Two sites were selected and coded as loc.1:
20.029696, 103.751026 (Sopthang village); and loc.2:
19.734953; 103.555913 (Tha village) located in Kham
district. All remaining field were conducted during the
rainy season because of government lockdown according
to pandemic of SARS CoV-2 situation. The second 12day field mission was made in between 19-30/07/2020
from 2 sites in Luangprabang province coding as loc.3:
20.551757°, 102.627598° (Pha Thok village) located in
Ngoy district; and loc.4: 20.594703°, 102.445530° (Far
Strategic objective
village) located in Nambak district. Six-day field mission
was repeated in loc.2 and loc.3 in August and September
• Collect approximately 600–1,000 ticks and associated respectively. See Fig. 1 and Tab. 1 below for more detail.
arthropod specimens from study areas by completion of
the study protocol and deliver those samples to the IPL Figure 1. Field work locations during our study in
laboratory in Vientiane.
Xiengkhouang (loc.1 and loc.2) and Luangprabang (loc.3
and loc.4).
Specific objectives
• Survey and modern ID of indigenous tick and associated
arthropod species distribution.
• Collection, ID, extraction of vector DNA for submission
and development of regional repository. This will provide
a valuable resource for downstream modern molecular
analysis and genotyping.
• Building of local capacities and competencies.

Major Milestones
• (Q1) Develop protocol for collection, purchase
equipment/supplies required for entomological
collections, DNA/RNA extraction, and molecular
characterization.
• (Q2/Q4) Collection (6 field missions), identification,
extraction, and submission of molecular products to
IPL/NMRC-A repository.
• (Q4) Present results and submit final report.
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Table 1. Time table and coordinates of our field collection

Laboratory work
Sample identification and preparation

Ticks were identified and grouped under microscopes
in cooling conditions (on ice packs) by using reference
determination from Dr. Richard G. Robbins of the US
Armed Forces Pest Management Board (AFPMB),
together with related references from Southeast Asia,
Japan, Korea, the Ryukyu Islands (Yamaguti, Tipton et
al. 1972), L. E. Robinson keys for genus Amblyomma
(Nuttall, Cooper et al.), and keys from Thailand (Tanskull
Sample collection procedure
and Inlao 1989) for adult Haemaphysalis ticks. As there
are no morphological identification keys available for
Tick dragging/flagging: Tick dragnets were swept/ pre-imago forms, all larval and nymph stages were
dragged along the forest ground at approximately 1–10 grouped into genus. After tick identification and pooling,
m intervals before being examined for ticks. Ticks were all information was registered with the Pathogen Asset
removed from the sheets using forceps, then transferred Control System (PACS) software and all tick samples
to 1.5 ml labeled cryotubes, and stored -20°C.
were stored at −80°C in IP-Laos, Vientiane Capital, for
further analysis.
Small Mammal Trapping for ectoparasites: In each study
site, 45 rodent traps (baited with bananas, or sweet Chigger mites from rodents were mounted on slide using
potatoes, or dried fish/meat) were placed in the format PVA mounting medium. Mite samples were identified
of transect according to the topography. All rodents were using compound microscope to genus level by referring
released after checking for ectoparasites.
to published taxonomic key of Nadchatram & Dohany
1974.
Additional tick collection was carried out by examining
domestic animals (dogs, buffalos and cows). The animal RNA/DNA extraction
owners were asked to help to examine their animals.
Once ticks attached on animals were found, they were Specimens were placed in a 1.5 ml vial containing 1 ml
collected by direct hand removal and/or with forceps. of 1X cold Phosphate Buffered Saline (PBS) and Lysing
Additional tick collection was also made during our Matrix A zirconium beads (MP Biomedicals). Tick pools
travelling by examination of ticks from wild boars selling were homogenized for 10 min at a vibration frequency of
in a market in Paek district, Xiengkhouang province.
25/s in a TissueLyser II system (Qiagen). After grinding,
beads and tissues were spun down by centrifugation for 5
In all sites of collection, addition collection of mosquitoes min at 3000 rpm. To obtain total nucleic acid (both DNA
and sandflies was taken, but the data is not added in this and RNA) for bacterial and viral detection by polymerase
report (available as request).
chain reaction (PCR), 100 μl of each pool was extracted
and purified by using NucleoSpin® 8 Virus extraction kit
All tick samples were stored at −20°C in the field then following manufacturer’s protocol. The remaining 400
transported to IP-Laos in Vientiane Capital and stored μl of each pool was stored at –80°C for future pathogen
at −80°C until processing for further analysis (species isolation.
identification and pathogen detection). Mites collected
from rodents were stored in 90% ethanol.
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Arboviral screening
As we could not conduct our field collection during
the lock down period from March to May 2020, we
decided to use reactions for PCR and sequencing from
IPL to screen for phleboviruses including severe fever
thrombocytopenia syndrome virus (SFTSV). A total of
22 pools were screened by means of conventional nested
RT-PCR as previously described by Sa´nchez-Seco et al.
2003.

Table 2. Number of ticks and other ectoparasites collected
from different methods by districts.

Bacterial screening
The bacterial screening was carried out in collaboration
with the Lao-Oxford University-Mahosot HospitalWellcome Trust Research Unit (LOMWRU), based
at Mahosot Hospital, Vientiane. To investigate the
occurrence of Rickettsia spp. in ticks, a molecular
screening approach targeting the 17kDa gene was taken
(Jiang et al. 2004). The presence of Anaplasma spp. and
Coxiella was also investigated.

Results
Rodent trapping
A total of 17 rodents were collected during our course
of study, of which 12 were collected from Xienkhouang
province and 5 from Luangprabang province. A total of
655 mites and 3 ticks were collected from the rodents
(See Tab. 2 below).
Number, species abundance and composition of ticks
and other ectoparasites
A total of 2,206 ticks and other ectoparasites were
collected during our course of study, of which 9 were
fleas collected from dogs, 658 were mites collected from
rodents, and 1,542 were ticks collected from different
methods. The most majority of ectoparasites were
collected from Xiengkhouang province by dragging
method (see Tab. 2 below for more detail).

So far, two families of mites have been identified as
Laelapidae including 1 genus Echinolaelaps spp., and
Trombiculidae including 2 genera: Helenicula spp. and
Walchia spp. For the ticks, 15 species belonging to 5
genera were identified (Tab. 3 below).
Table 3. Species abundance and composition of ticks and
other ectoparasites
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Preliminary results on laboratory work on pathogen associated with ticks
A total of 1,191 tick and mites collected from Xiengkhouang in our first field mission were pooled into 180 pools of
one to ten samples by species or genus, sex, stage of development, collection period, and site. In order to assess the
distribution and infection potential of tick-borne pathogens (especially rickettsia) in Laos with our limited budget
on bacterial screening, we included 12 pools of ticks from our collections in 2019 from Khammouane and Vientiane
Provinces (see Tab.4 below for more detail).
Table 4. Total number of ticks and mites pooled so far

Arboviral screening
As we could not conduct our field collection during the lock down period from March to May 2020, we decided to use
reactions for PCR and sequencing from IPL to screen for Pan-phleboviruses including severe fever thrombocytopenia
syndrome virus (SFTSV).
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A total of 22 pools were screened by means of conventional nested RT-PCR as previously described by Sa´nchezSeco et al. 2003. Two nymph pools of Haemaphysalis ticks were positive for Pan-phleboviruses. The sequencing was
performed from these two pools and obtained two sequences of 210 nucleotides. These two sequences were identity
100% to each other. The blast search showed that the sequences were identity to Yongjia Tick Virus 75%, Lesvos Virus
from tick 79%, and Dabieshan Tick Virus 92% (Fig. 2 below).
Figure 2. Blast results from phlebovirus sequences obtained from Haemaphysalis ticks

Bacterial screening
So far, a total of 100 pools containing 510 ticks have been screened for the presence of Rickettsia spp., and Anaplasma/
spp. (including Anaplasma phagocytophilum) at Lao-Oxford-Mahosot Hospital-Wellcome Trust Research Unit
(LOMWRU). Only one pools (1/100) of Haemaphysalis ticks (a pool of 12 larvae) was positive for Rickettsia spp.
(17kDa). None of the tick pools (0/100) were positive for Anaplasma/Coxiella spp. (Tab. 5). The team will continue
to try to identify the Rickettsia species.
Table 5. Rickettsial screening from ticks
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Next generation Sequencing at IP-Paris
Nucleic acid extracted from 74 pools containing 356
ticks were selected and sent to IP-Paris for more deep
sequencing study on the diversity of arbovirus from ticks
in Laos. This samples set included two samples that we
obtained the sequences by Pan Phleboviruses (See Tab.
6 below for more detail). Because of the pandemic of
COVID-19, it is impossible for us to send the samples
in dry ice to our partner as the shipment company has
stopped their operation. So, we have selected alternative
method to send our samples using RNA stable tubes. The
tube kit allows us to store RNA in dry form and transport
in ambient temperature. However, the shipment takes
long time so we do not have the results in this report.
Table 6. Samples selected to send to IP-Paris for deep
sequencing study

Challenges and Follow-up Actions
• The pandemic of COVID-19 is the only one challenge
that we have faced so far. However, we have finished all of
our field collections as plan in time of the project.
• All samples were stored as -20 - -80 for future pathogen
study.
• Our partner, LOMWRU, will continue to try to identify
the Rickettsia species.
• And also, our partner at IP-Paris will continue to work
on deep sequencing study on samples that we sent using
new method of RNA transportation.
• We will continue our study in 2021, in Laos, on
investigating more ticks and their pathogens associated.
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Origins, natural reservoirs and
Interspecies transmission of SARSCoV-2 and other SARS-like CoVs

Project Coordinator:
• Dr. Paul Brey, Director, Institut Pasteur du Laos,
Vientiane, Lao PDR
• Dr. Khamsing Vongphayloth, Research entomologist,
Institut Pasteur du Laos
Participating team from the National University of Laos
• Bounsavanh Daongboupha (Chiropteran, Faculty of
Environmental Science)
• Vilakhan Xayaphet (Chiropteran Assistant, Faculty of
Environmental Science)
• Daosavanh Sanamxay (Rodent, Faculty of
Environmental Science)
Outside participating teams
• National Institute of Hygiene & EpidemiologyVietnam
• Institut Pasteur de Shanghai – Chinese Academy of
Sciences-China
• the Pathogen Discovery Laboratory, IP Paris-France
Funded by the « URGENCE COVID-19 » fundraising
campaign of Institut Pasteur
Period of Project: 2020-2021

Background
Since the discovery of SARS-CoV in Chinese horseshoe
bats (Rhinolophus sinicus) in Hong Kong in 2005
(Dorsten et al. N. Engl. J. Med. 2003 348, 1967; Peiris
et al., Nat. Med. 2004 10:S88), a plethora of molecular
epidemiological studies have been carried out in bats and
animal species around the world to detect other animal
reservoirs of this highly pathogenic CoV (for Review
Wong et al., Viruses 2019 11,174). Interestingly, of the
>30 CoVs found in bats, a majority have been found
in various species of horseshoe bats (Rhinolophus spp.)
from China. A few others have been found in other bat
genera such as, Aselliscus, Chaerephon, and Hipposideros.
Given the fact that two SARS Coronaviruses have
emerged and cause important human loss of life in the
past seventeen years (SARS and COVID-19), the scientific
community postulates that other SARS Coronaviruses
are presently circulating in Rhinolophus and other bat
populations and could spillover into human populations
like SARS and COVID-19 ; hence, the surveillance and
identification of these novel putative coronaviruses is
necessary to mitigate a new future pandemic.
A better scientific understanding of the origin, natural
history and dispersal of SARS-CoV-2 and SARS-likeCoVs in their natural environment, as well as the
mechanisms leading to their interactions and interspecies
jumping: Bat-Bat; Bat-Animal and Bat-Human are
paramount to mitigate future spillover events that result
in devastating epidemics like the one we are witnessing
today with SARS-CoV-2 in China and around the world.

Objectives
The specific objectives of this project are to
i) assess the presence of SARS-CoV2 and related viruses
in Laos and Vietnam wildlife (bats and other mammal
communities at the interface with them);
ii) search for other SARS-like CoVs using New
Generation Sequencing (NGS)-based metagenomic
analysis of selected samples;
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iii) detect past beta-coronavirus infections using
specifically developed antibody tests for SARS-CoV2
and novel closely-related viruses.

Methodology

Activities have done so far at IPL in 2020
Training on biosafety prior field bat collection
The training prior to field work was organized once for
6 participants who join field work collection. The oneday training session was organized on 24 June 2020 at
IP-Laos. The aim was to introduce participants to our
SOPs and to the transmission risks of infectious agents
that may arise from bats and how to identify, assess, and
mitigate the risks, as well as to make participants better
understand methods that could minimize the risks, and
to identify and practice the use of PPE suitable for the
field work.

This project will be conducted by teams from the
Institut Pasteur du Laos (IPL) and the National Institute
of Hygiene & Epidemiology (NIHE)-Vietnam, in
collaboration with the Pathogen Discovery Laboratory at
the Institut Pasteur. Both IP Laos and NIHE have extensive
experience in safely collecting bats (appropriate biosafety
training and PPE for collectors) and have Animal Care/
Ethics permits to collect bat biological samples. Oral
and fecal swabs will be taken as well as blood. Urine will
be collected from sheets of sterile plastic placed within Figure 1. Biosafety training at IPL prior field investigation
specific zones underneath colonies. The state-of-the-art
virology laboratories of IP Laos and NIHE will carry out
viral detection, isolation and identification. Additionally,
Next Generation Sequencing (NGS) will be used to
analyze the virome and host origin of these samples
in collaboration with the Institut Pasteur ShanghaiChinese Academy of Sciences (finding their own budget
in China) and the Pathogen Discovery Laboratory at IP
Paris (applying to RIIP call under another project) to
determine the presence of SARS-CoV-2 and to identify
its natural host. This study will also allow us to detect
other putative SARS-like-CoV-infected bats and to
establish which specie(s) is/are serving as reservoirs

Expected Outcome
This project is expected to bring a plethora of new data
concerning the natural history of SARS-CoV-2 and
other SARS-like CoVs from their natural settings. We
expect to identify new animal reservoirs (invertebrate
and vertebrate) for SARS-CoVs and hopefully how
these viruses pass from putative reservoirs to other
recipient species. Given that Laos and Vietnam are major
providers of live animals in Chinese wet markets an
understanding of the up-stream events is key to mitigate
future emergence of SARS-CoV-2 and yet unknown
SARS-like-CoVs.

Field survey
Our first field survey took place between 4 and 11 July
2020 in Feang District, Vientiane Province. Five location
from three villages in Feung District were selected for bat
and rodent sampling. Our field mission was authorized
by the Ministry of Agriculture and Forestry of Laos.
Bat collection and identification procedure
Bats were collected using four-bank harp traps (Francis,
1989) (Figure 2) and mist nets. Harp traps were set
across natural trails and over small streams in the forest
understorey, and at the entrance of caves in relatively
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concealed conditions. Mist nets were also set at similar
places to harp traps, but were more often used in open
spaces. Both harp traps and mist nets were set before
sunset; harp nets were left overnight. Captured bats were
held individually in cloth bags. Species, sex, age (adult
or juvenile), and reproductive condition (pregnant or
lactating) were determined in the field. Species were
identified following Francis (2008), Csorba et al. (2003),
and Corbet and Hill (1992). Adults or juveniles were
identified by the presence of unfused epiphyses of the
phalanges and metacarpal joints (Brunet-Rossinni and
Wilkinson, 2009). The reproductive status of female bats
was determined by examining the nipples (Racey, 2009).
Some external characteristics, including forearm length
(FA), were measured using calipers and body mass (W)
was taken using a Pesola spring balance. Most bats were
marked with wing bands for individual identification
and were released at the capture point within 12 hours.
For each species, two or three specimens were collected
to confirm identification. Bats were euthanized using
chloroform. Specimens were fixed in 95% ethanol in
the field and were transferred to 70% ethanol when they
were brought back to the laboratory. All specimens were
registered and catalogued in the Zoological Collection
of the Faculty of Environmental Sciences, National
University of Laos, Lao PDR.
Figure 2. Harp trap setting

Preliminary bat capture results
Bat species composition and abundance
A total of 335 bat were collected, of which Family
Hipposideridae was the most abundance (134/335),
followed by Family Rhinolophidae (121/335). Overall,
25 species were identified belonging to 6 families. The
most diversity was found in Rhinolophidae (10 species)
followed by Hipposideridae (6 species). See Table 1 below.
Only two mice were captured during our field mission.
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Biological sampling
A total of 307 saliva, 289 anal/feces, 72 urine swabs and 157 blood samples were collected during the course our
mission. In addition, ectoparasites were also collected from 32 bats. Some environmental samples from caves, flower
and other insects were also collected (More detail on samples are now on progress).

Ongoing activities and Perspective
• Continue our field missions for bat/other small mammal collections in December 2020 and January 2021 in the
Northern part of Laos.
• More than 300 bats are expected to be more collected and sampled.
• Extract biological samples to be ready for NGS and phylogenetic analysis to search for SARS-CoV-2 and SARSlike-CoVs.
• Coordinate with our Vietnamese partners and share SOPs for sample collections and biosafety procedures.
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ECOnomic Development, ECOsystem
Modifications, and
Emerging
Infectious Diseases Risk Evaluation
(ECOMORE II). Entomology work
package.

of Aedes mosquitoes, specifically in Vientiane. An
epidemiological study carried out in Vientiane since
2012 has shown the existence of dengue transmission
hotspots in several areas of the city. It is important to
know the dynamics of the mosquito populations during
the dry and rainy seasons in these various localities.
Indeed, it is crucial to understand the geography of
Aedes mosquitoes regarding their environment in order
to understand if risk factors are related to the Aedes index
or—as suggested by other researches—to other factors.
To do so, mosquito larval measurement (Breteau index
and container index) were carried out in different types
of areas (created by GIS). The result of the surveillance
will allow us to identify times and locations where
mosquito control would have the maximum impact on
disease diffusion in the city (in central or rural spaces,
during transmission or low transmission season, etc.).
Insecticide resistance

Project coordinator: M. Grandadam, S. Marcombe for
entomology WP
Staff members: S Marcombe, P Thammavong, K
Lakeomany, N. Phommavanh, P. Luangamath, N.
Xayyavong, S. Nilaxay and V Vungkyly

Entomological work package
Mosquito surveillance, insecticide resistance, and
innovative vector control method
Mosquito surveillance
The recent economic development of Laos, characterized
by one of the highest rates of urbanization in the ASEAN
community and the development of outer-urban zones
where the density of population is combined with rural
activities, offers ideal ecosystems for the proliferation

During inter-epidemic periods or when the elimination
of mosquito breeding habitats is not easily achievable,
insecticide application in larval habitats is routinely
conducted by public health services in many countries,
including the Lao PDR (Rawlins 1998, Rodriguez et al.,
2002, Thavara et al., 2004). Space-spraying applications are
conducted during epidemics or when the entomological
indices of mosquitoes are high. For both larviciding
and adulticiding, organophosphates and pyrethroids
are the insecticide families of choice, worldwide and
in the Lao PDR. Unfortunately, many dengue vector
control programs are threatened by the development
of insecticide resistance in Aedes populations across
the world (Marcombe et al. 2009). Strong levels of
resistance to organophosphates and pyrethroids have
been detected in Aedes aegypti populations in Southeast
Asia (Marcombe et al., 2009, 2014 ; Jirakanjanakit et al.,
2007; Ranson, 2010; Kamgang et al., 2010 ; Vontas et al.,
2012). The organophosphate temephos (larvicide) and
insecticides from the pyrethroid family (permethrin,
deltamethrin; adulticides) have been used in the Lao PDR
for decades and specifically during the last outbreak in
2013. Compared to its neighboring countries (Vietnam
and Thailand), there was no information available on the
resistance status of Aedes populations and the possible
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impact of the resistance on vector control operations in
the country.
A preliminary study led in 2015 by the Institut Pasteur du
Laos showed insecticide resistance in Aedes populations
from several provinces as well as in Vientiane (Marcombe
et al. in prep). In view of these results, it is important now
to know more precisely the distribution and resistance
levels of the populations of vectors in Vientiane in
order to propose alternative strategies. Resistance to
conventional insecticides (temephos, deltamethrin,
permethrin, and malathion) were tested on Aedes
aegypti and Ae. albopictus larvae and adults collected in
Vientiane. Distribution maps of the resistance by species
and at larval/adult stages was drawn up and shared with
stakeholders to improve the efficiency of the vector
control campaign.

and to make them transfer the insecticide to the larval
breeding sites in urban areas (Figure 2). The potential of
this technique and this insecticide was proved in smallscale trials in Peru, Italy, and Madeira (Guess et al., 2009;
Caputo et al., 2012) and is in development on other
sites. We suggest in this project studying the efficacy
of this method to control vectors in the specific urban
environment of the city of Vientiane.

Figure 2. In2Care® mosquito trap.
Objectives
Innovative vector control method
In recent years, a number of new tools to combat
vectors have been developed and present an interesting
potential to replace or strengthen the current expensive
and laborious methods of larvicide treatments and
fumigation. Furthermore, the actual efficiency of these
methods is often discussed (Marcombe et al. 2012).
Among these tools, the method described as “autodissemination” presents an innovative technique for
the treatment of breeding sites. It consists of using
female mosquitoes themselves as carriers of an
insecticide, the pyriproxyfen (insect growth regulator),

• Define the dynamics of vectors
• Organize an active entomological surveillance in
representative districts to document the annual dynamics
of the populations of vectors
• Set up a systematic entomological balance sheet of
the housing environment of the confirmed cases and
possibly the other possible sites of contamination to
identify active zones of transmission
• Measure the levels of insecticide resistance of the Aedes
populations against conventional insecticides used in
Vientiane to recommend the appropriate methods of
vector control to the authorities
• Estimate innovative strategies of vector control by
measuring their efficacy on the populations of mosquitoes

33 INSTITUT PASTEUR DU LAOS ANNUAL REPORT 2020-2021

to propose alternatives to the conventional methods
• Investigate the possibility of alternative vectors.

Methodology
Entomological surveillance

WHO protocol. Mortality resulting from tarsal contact
with treated filter papers was measured using WHO test
kits on adult mosquitoes of the different populations.
Four batches of 25 non-blood-fed females (2–5 days of
age) were introduced into holding tubes and maintained
for 60 minutes at 27 ± 2°C and a relative humidity of 80
± 10%. Insects were then transferred into the exposure
tubes and placed vertically for 60 minutes under
subdued light. Mortality was recorded 24 hours after
exposure. Mortality was recorded after 24h. Following
WHO criteria a population is considered resistant if the
mortality after 24 h is under 90%, resistance is suspected
with mortality between 90 and 98% and a population is
susceptible with mortality over 98%.

After selection of 4 sentinel sites (Figure 3), vector density
is surveyed during the dry and rainy season. Adults and
larvae were trapped by 2 Ovitraps and 2 BG sentinel trap
inside and outside the houses. Traps are checked weekly
and shipped to IPL entomology unit where larvae are
reared to adults for taxonomy and resistance testing and
adult mosquitoes are identified and thus kept at -80oC
for arboviruses screening.
Innovative vector control method

The new tool is the In2Care® Mosquito Trap that attracts
and kills Aedes females with ingredients that target both
mosquito larvae and adults. It is the first to exploit the
concept of ‘auto-dissemination’, resulting in an effective
kill of mosquito larvae in breeding sites surrounding the
trap. In2Care® Mosquito Traps can be placed both indoors
and outdoors at a recommended density of 1/400m2
(10 traps per acre) and be maintained every 4-6 weeks
using refill sachets. The Trap uses a combination of a USEPA approved entomopathogenic fungus that kills the
adult mosquitoes, coupled with a WHO-recommended
juvenile growth hormone mimic (Pyriproxyfen (PPF))
Figure 3. Location of sites for entomological surveillance that is specific to diptera and kills larvae. The In2Care®
mosquito
Insecticide resistance
trap has been validated in field studies (Snetselaar et al.
Larval bioassays on the Aedes sp. populations were 2014). The female mosquitoes are attracted to the trap
run with diagnostic dose (WHO recommended) of to lay eggs (oviposition). Once in the trap they become
deltamethrin (0.00132 mg/L), permethrin (0.0032 contaminated with fungal spores and PPF. She will then
mg/L), temephos (0.0132 mg/L) and DDT (0.04 fly off with both spores and PPF to find oviposition sites
mg/L). Mortality was recorded after 24h. Following and upon laying her eggs will contaminate the water
WHO criteria a population is considered resistant with PPF. The PPF will then kill the developing larvae.
if the mortality after 24 h is under 90%, resistance is The female herself will eventually die from the fungal
suspected with mortality between 90 and 98% and infection (Figure 2).
a population is susceptible with mortality over 98%.
Adult bioassays were run using filter papers treated with In2Care® Mosquito Trap field study in Vientiane
diagnostic doses of deltamethrin (0.05%), permethrin
(0.25%), DDT (4%), and malathion (0.8%) following a The field trial study started in July 2018 and two
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villages were selected as treatment sites (Sensavang and Saphanthong tai) and two other villages were selected as
control (Donekoy and Sivilay, Figure 5).
We coordinated the vector control campaigns with the vector control units of the different district and villages of
Vientiane in order to avoid any interferences in our study sites. Dengue transmission rates (confirmed cases/dominant
serotype) and mosquito abundance (larval/adult traps/indexes) was measured before and, during the interventions
to estimate the efficacy of the new vector control method. The traps were maintained every 6 weeks (water and
insecticide refill) and until august 2019. The water from 5 traps in each villages is sampled and brought back to the
laboratory and Ae. aegypti larvae (3rd instar) are exposed to this water and the mortality was evaluated.
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Results
Vector surveillance
Figure 4 shows the abundance of Aedes larvae in in the 4 villages and Figure 4 shows the number of adult collected
in the BG-Sentinel traps in Vientiane. For both, adult and larval abundance, the results showed that the abundance
pattern over time follow the dry/rainy season model (i.e. high abundance during season and vice-versa) and show
that is these locations the mosquito vectors are present throughout the year.

Figure 4. Abundance of Aedes sp. larvae in Vientiane, Laos

Figure 5. Abundance of Aedes sp. adult in Vientiane, Laos
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Insecticide resistance

In2Care® Mosquito Trap field study in Vientiane

The results of the larval bioassays are presented in
Figure 7. Larval Ae. aegypti and Ae. albopictus mosquito
populations from 4 villages in Vientiane Capital were
tested. Two larval Ae. aegypti populations tested were
highly resistant to deltamethrin, permethrin and DDT. All
larval populations were resistant to temephos except the
population from Sivilay village (100% mortality). Aedes
aegypti adult populations from 4 villages were tested.
All the populations tested were highly resistant to all the
insecticides tested. The results showed that larval Aedes
albopictus mosquito populations from Sengsavang and
IPL were resistant and suspected resistant, respectively.
Both populations were resistant to DDT. The populations
from Sengsavang was susceptible to deltamethrin and
suspected resistant to permethrin. The IPL population
was susceptible to permethrin and suspected resistant to
deltamethrin. The results of the adult bioassays showed
that the 2 Aedes albopictus mosquito populations were
highly resistant to the organochlorine DDT and the
organophosphate malathion. Both populations were
susceptible to deltamethrin and were susceptible and /or
suspected resistant to permethrin.

Figures show the distribution of the auto-dissemination
traps in Saphanthong tai and Sensavang villages,
respectively. The large-scale field trial was finished in
August 2019. The results and statistical analyses will be
presented in peer-reviewed publication.
Figure 6 shows the mosquito emergence in the control
and treated areas. There was no emergence of Aedes
mosquitoes in ovitraps samples from treated areas.

Figure 7. Insecticide resistance distribution in dengue
vectors in Vientiane, Laos.

Figure 6. Emergence rate of dengue vectors

37 INSTITUT PASTEUR DU LAOS ANNUAL REPORT 2020-2021

The pictures show the team (IPL staff, Vientiane districts
health officers, village volunteers and Lao military staff)

Financial support
This work was supported by the Agence Française de
Développement.
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TigeRisk
Assessing the risk of insecticide
resistance in the tiger mosquito:
A predictive approach combining
experimental selection and molecular
markers

Phonesavanh teaches experimental for trainee
Project coordinator: JP David (CNRS, France),
Sébastien MARCOMBE (IPL)
Staff members: Phoutmany THAMMAVONG,
Phonesavanh LUANGAMATH, Somphat NILAXAY
and Vaekey VUNGKYLY

Background
By transmitting several arboviral diseases (dengue,
Chikungunya, Zika) Aedes mosquitoes affect public
health worldwide including French overseas territories.
Since its invasion by the tiger mosquito Aedes albopictus,
France metropolitan is now at risk of arbovirus
transmission.

Targeting adult mosquitoes with pyrethroid insecticides
(PYR) such as deltamethrin constitutes the first line of
defense to limit outbreaks. However, mosquitoes have
evolved resistance mechanisms to resists insecticides.
PYR resistance is widespread in Ae. aegypti and reduces
the efficiency of mosquito control in several tropical
regions including French overseas territories. Recently
resistance has also been reported in populations of
the tiger mosquito Ae. albopictus located in various
continents including southern Europe and LA Réunion
island. Considering its expanding distribution and its
growing importance in arbovirus transmission, the rise
of PYR resistance in this species represents a major
public health concern. In the context of the lack of
new insecticides available for public health, managing
insecticide resistance is vital until novel control tools
are implemented. However, this requires understanding
resistance mechanisms and tracking them efficiently
in natural populations. Multiple insecticide resistance
markers have been identified in Ae. aegypti but barely
none are yet available in the tiger mosquito.
In this context, the TigeRisk2 project will break through
scientific and technological barriers for characterizing
novel DNA markers of PYR resistance in the tiger
mosquito Ae. albopictus and track them in natural
mosquito populations in order to evaluate the risk of
resistance emergence in this species. For achieving this,
the consortium will gather 5 complementary teams
and combine field mosquito collections with long-term
laboratory experiments and state-of-the-art molecular
technologies. The detailed objectives of the project are as
follows:
1) Sample various mosquito populations worldwide in
geographical regions where resistance has been identified
or is suspected. Then measure their resistance to PYR
and colonize populations suspected to carry resistance
alleles in the laboratory.
2) Select these populations with deltamethrin for
several generations in order to increase the frequency of
resistance alleles.
3) Combine dose-response bioassays and next-generation
sequencing for identifying DNA markers of resistance.
4) Design high-throughput diagnostic tests for the best
resistance markers.
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5) Monitor their frequency in natural populations and
evaluate the risk of resistance.

Morphological mosquito identification

For all the mosquito populations collected, larvae and
pupae were reared until adult (F0 generation). After
adult identification, the mosquitoes obtained were
separated by species. Only Aedes albopictus were kept
for breeding. Females mosquitoes were then blood
fed using the Hemotek technic and the eggs obtained
Grenoble and ISEM Montpellier) together with three were kept for the adult bioassays and the composite
partners having a high expertise in mosquito collections population. Approximately 3,000 Aedes albopictus larvae
and surveillance (EID-RA, IPL and ARSOI). By were collected from each study sites. Blood feeding of the
positioning
females obtained started in July to obtain the F1. Thirty
males and 30 females of the F0 of each population were
itself upstream the emergence of insecticide resistance in kept at -20C in silicagel.
the tiger mosquito, the TigeRisk2 project will ensure the
delivery of useful tools for the detection and the
Susceptibility bioassays
management of resistance in this invasive mosquito
species.
Adult bioassays were run using filter papers provided
by LECA, treated with dose of deltamethrin at 0.015%
and 0.03%. Mortality resulting from tarsal contact with
Activities
treated filter papers was measured using WHO test kits
against adult mosquitoes of the different populations. Six
Mosquito collection
batches of 25 non-blood-fed females (3–5 days of age,
F1) were introduced into holding tubes and maintained
Mosquito collections were implemented in 4 provinces in for 60 minutes at 27 ± 2°C and a relative humidity of 80
2020 (Figure1; Vientiane Province: 15-21 June; Vientiane ± 10%. Insects were then transferred into the exposure
Capital: 29 June - 3 July; Khammouane Province: 15-21 tubes and placed vertically for 60 minutes under subdued
July; Borlikhamxay Province: 22- 29 July). Larvae were light. Mortality was recorded 24 hours after exposure.
collected from several type of habitats but mainly in used
tires. All mosquitoes from each province were pool and Composite population
reared until adult in the colony room of the institute.
The Aedes albopictus composite population is currently
being established.
These objectives will be tackled by combining the
expertise of two research teams highly recognized in
the field of insecticide resistance in mosquitoes (CNRSLECA

Results
Results are presented in Table 2. The mortalities of the
different Ae. albopictus varied from 82 to 98% and
85 to 99% at the dose of 0.015 and 0.03%. The results
with the 0.03% WHO diagnostic dose indicate that the
VTVV population is resistant to deltamethrin and the
other populations present reduced susceptibility to this
pyrethroid (suspected resistance).
Figure 1. Map of mosquito collection in Lao PDR, 2020.
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Table2. Insecticide resistance bioassay on adult Ae. albopictus from Laos
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Baseline survey
Entomological field surveys in selected
high-risk dengue transmission areas in
Vientiane.

Mosquito indentification
Project coordinator: Sébastien MARCOMBE
Staff members: Phoutmany THAMMAVONG,
Khanmany OUDOMSOUK, Bouapha
NGONETHACHACK, Inthava KATIYALATH,
Kongphaeng SAIYALATH

Background
In Laos, dengue viruses are primarily transmitted by Aedes
aegypti mosquitoes, with Aedes albopictus reported as a
secondary vector in semi-urban and rural areas. Existing
and novel vector control methods rely upon a thorough
understanding of the abundance and distribution of the
vector, if these programs are to be implemented in an
efficient and effective manner. Therefore, to facilitate

better targeting of existing prevention strategies against
dengue in Laos, and also determine the suitability of
these sites for potential new control methods involving
Wolbachia, this project aimed to define the distribution
and abundance of dengue mosquito vectors throughout
selected high risk dengue transmission areas in Vientiane.
This involved the use of contemporary mosquito
collect traps (BG Sentinel Traps), data collection and
analytical tools and geographic information systems, to
define the spatial distribution and seasonal abundance
of mosquitoes throughout selected areas of Vientiane.
Field entomological surveys involved the placement
of mosquito collection traps (BG Sentinel Traps) in
and around households throughout the study area.
Householders were asked to participate in the study and
host a mosquito collection trap in or near their house.
Weekly collections of the mosquitoes were made, and
mosquitoes were identified to species, counted and
entered into a database for analyses and reporting. A
geographic information system was used to map the
location of traps, households and other geographic
features throughout the study area. Weekly reports and
maps were generated to show the abundance of major
mosquito species, including the identification of areas of
high vector abundance and potentially elevated risk of
transmission. Collections were made over a 12-month
period (from November 2019 to October 2020) and
mosquito abundance data were analysed to understand
the temporal and seasonal patterns and any associations
with local dengue transmission. Weather data were
obtained throughout the study period and these were
analysed to determine whether there is an association
with local mosquito vector abundance.
The project was undertaken collaboratively between
the Ministry of Health through the Department of
Communicable Disease Control, Institut Pasteur du Laos
and the World Mosquito Program, Monash University.
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Study Area: Xaythany, Chanthabuly and Xaysetha Districts in Vientiane Capital
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Interactive platform developed for traps monitoring, bio banking, and monitoring report
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Aedes aegypti (blue dots) and Aedes albopictus (orange dots) abundance in selected district areas in Vientiane. A total
of 15,977 Aedes mosquitoes were collected and among them 1,342 (8.4%) Aedes albopictus and 14,635 (91.6%) Ae.
aegypti

Mosquito collection

Trap monitoring
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Vaccine Preventable Diseases
Laboratory Lao-Lux Lab
Head of Laboratory:
Dr. Antony Black, PhD
Scientists:
Dr. Phonethipsavanh Nouanthong
Dr. Siriphone Virachith
Junior Scientists:
Dr. Vilaysone Khounvisith
Technicians:
Latdavone Khenkha
Bounta Vongphachanh
Nouna Innoula
Nampherng Xayyavong

Projects
Hepatitis B virus in Lao Blood donors: a nationwide serostudy
Hepatitis B virus in Lao dentists: a cross-sectional serological study
Positive impact of HBV vaccination in Lao PDR
Timeliness of immunisation with Diphtheria-Tetanus-Pertussis whole cell–Hepatitis B–
Haemophilus influenzae Type B at different levels of the health care system in the Lao People’s
Democratic Republic: a cross sectional study
Pertussis in Lao PDR: Seroprevalence and disease
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Executive summary
The LaoLux Laboratory (LLL) aims to build capacity
for investigations of human and animal infectious
diseases that are of relevance for Lao PDR and
operates in partnership with the Clinical and Applied
Virology group at the Luxembourg Institute of Health,
Luxembourg, headed by Judith Hübschen. All studies are
conducted in close collaboration with local partners and
focus mainly on the epidemiology and seroprevalence
of vaccine-preventable infectious diseases, as well
as animal and zoonotic diseases. These studies have
importance for stakeholders in public and animal
health by providing estimates about the burden of
specific infections, by promoting outbreak control and
vaccination programmes, by improving animal health
and productivity, and by proposing measures to optimize
national health strategies. Our evidence-based results
and recommendations are communicated to stakeholders and partners in the form of written and oral
reports and policy briefs. In this year’s report, we show
data from several completed studies.

the Lao Dental Association, and recommendations on
vaccination and other preventative measures were given.
The data were published as a manuscript in 2020.
In addition to the HBV situation in adults, we were
interested to determine the impact of the introduction of
the HBV vaccine into the Lao infant vaccination schedule.
We found that adolescents who were born after the HBV
vaccine introduction had significantly lower levels of
exposure than those born before vaccine introduction.
Whilst this is good news and a key indicator of success of
the program, the exposure to HBV and chronic infection
is still continuing in younger ages. This is probably a result
of low vaccination coverage, particularly of the HBV
birth dose vaccine which needs urgent strengthening in
order to break the cycle of HBV transmission. As well as
communicating the study results and recommendations
to stake holders and policy makers as a policy brief, these
data were published in a manuscript in 2020.

Hepatitis B virus (HBV) infection continues to be a key
area of interest for us and this year we report our study on
HBV in Lao blood donors. In this collaboration with the
Lao Red Cross, we determined the HBV serological profile
in Lao adult donors nationwide. We confirm the high
levels of HBV exposure and chronic infection in adults
in Lao PDR and also find a dramatic regional variation,
with higher levels of exposure and chronic infection
in the North of the country. This regional difference,
together with other observations regarding the blood
donor screening program, has been communicated and
discussed with the Lao Red Cross and other stake holders
and has been submitted as a manuscript for publication.

Following the birth dose of HBV, the vaccine is also
scheduled at the age of 6, 10 and 14 weeks in the form of
the pentavalent vaccine – containing diphtheria, tetanus,
pertussis, HBV and haemophilus influenzae components.
The timely administration of this vaccination is crucial
in order to ensure adequate protection against all five
pathogens. In this year’s report we detail a study where
we investigated the timeliness of pentavalent vaccine.
The study had important findings including significant
discrepancies between hospital-based and personal
vaccination records, and large numbers of delayed
vaccinations. Such findings have implications for vaccine
management as well as vaccine immunogenicity and
coverage. The data have been communicated as a policy
brief to relevant stakeholders such as the Lao Ministry
of Health and have been accepted as a manuscript for
publication in 2020.

In a study in dental workers we determined HBV
exposure, protection and risk practices. We found that,
as in the general Lao adult population, exposure to HBV
and chronic infection were high, but they also had high
risk of infection from frequent exposure to blood or saliva
and low levels of vaccination and inadequate protective
measures. The study was communicated to the relevant

The final study that we present in this year’s annual
report is an investigation into pertussis seroprevalence
in Lao PDR. As mentioned above, whole-cell pertussis
is one of the components of the pentavalent vaccine
administered to Lao infants. Our study highlighted
inadequate pertussis protection in several age-groups in
the Lao population. Our recommendations to
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strengthen pertussis reporting, vaccination outreach,
administer booster doses for children and healthcare Meeting presentations
workers and to consider vaccination of pregnant women,
have been communicated with policy holders such as the University of Health Sciences Research day, 17th September,
National Immunization Technical Advisory Group. The Vientiane
study was published as a manuscript in 2020.
“Vaccine-preventable disease seroprevalence in
This year we co-supervised Susanne Heemskirk, an Xaysomboun Province, Lao PDR: a community-based
undergraduate student from Vu University. Whilst cross-sectional study.” Oral presentation by Magnoula
in the Netherlands, Susanne completed her thesis on Inthepphavong (LTPHI student)
modelling of HBV infection in Lao PDR and predicted
the impact of varying vaccination coverage on disease 1st Annual Conference in Public Health, 12th November,
epidemiology. From September we were joined by Vientiane
Vanjing Lorkonegnim, a Lao military healthcare worker, “Immune response to Hepatitis B vaccine in Lao Blood
who will train on research skills with our lab for 6-9 Bank staff ” Oral presentation
months in the framework of the Arboshield program.
Visitors to the laboratory were limited this year due to Mekong Region Hepatitis Congress, 23rd November,
COVID-19 related travel restrictions.
Vientiane
“Hepatitis B virus research in Lao PDR” Oral presentation

Teaching and training activities given by
LLL staff
• Seminar given to two cohorts of Lao Military staff on
vaccines
• Military healthcare workers training on field-work,
laboratory skills, data analysis
• 1 week LTPHI course (immunology, vaccines)
• Supervised 3 Masters
tudents from
LTPHI;
Xaysomboun serostudy
• Supervised Susanne Heemskirk; HBV modelling study
• Supervised Thongchan Khammoun,
Biomedical
Specialist 1 student from UHS; Monitoring of immune
response to HBV vaccinated Lao Red Cross and Blood
Center staff in Lao PDR
• Supervised Thipsavanh Suliyavong, student from EPI
at Field Epidemiology Training (FET11); KAP of HCW
on utilization of EPI data collection and report forms
in central, district and health center levels in Vientiane
Municipality
• Supervision of 11 LTPHI students; COVID-19 serostudy

Manuscripts published in 2020
Seroprevalence of anti-tetanus antibodies in mothers and
cord blood and associated factors in health-care settings
in Lao People’s Democratic Republic. Ounnavong P,
Chanthavilay P, Khampanisong P, Reinharz D, Muller
CP, Black AP. Vaccine. 2020 Jan 29;38(5):1234-1240.
Lasting benefit of infant hepatitis B vaccination in
adolescents in the Lao People’s Democratic Republic.
Hefele L, Vannachone S, Khounvisith V, Nouanthong P,
Sayasone S, Kounnavong S, Chanthavilay P, Muller CP,
Black AP. Int J Infect Dis. 2020 Apr;93:217-223.
Pertussis in Lao PDR: Seroprevalence and disease.
Kleine D, Billamay S, Chanthavilay P, Mongkhoune
S, Keokhamphoui C, Souksakhone C, Nouanthong P,
Khamphaphongphane B, Muller CP, Black AP. Int J Infect
Dis. 2020 Jun;95:282-287

48

Hepatitis A Virus in Lao People’s Democratic Republic:
Seroprevalence and Risk Factors. Khounvisith V, Xaiyaphet
X, Chanthavilay P, Nouanthong P, Vongphachanh B,
Reinharz D, Muller CP, Black AP.Am J Trop Med Hyg.
2020 Jul;103(1):164-168.

Siriphone Virachith has received support from InterPasteurian Concerted Actions (ACIP) for the study of
“Clinical significance of cellular nucleases in hepatitis
B virus chronic infected individuals” in 2020. The
COVID-19 serostudy was funded by the Institut

High seroprevalence of Foot and Mouth Disease in Laos:
call for nationwide vaccination campaigns and disease
surveillance. Kinnaly Xaydalasouk, Nouna Innoula,
Vannaphone Putthana, Korakan Chanthavongsa, Chantal
J. Snoeck, Judith M. Hübschen, Phommy Oudomphone,
Bouangeun Chan, Claude P. Muller, Antony P. Black,
Sisavath Pommasichan, Maude Pauly. Transboundary
and Emerging Diseases. In Press.

Pasteur in Paris, under the “ECOMORE II” project.
Our partners include Luxembourg Development
Cooperation, Lao National Immunisation Programme,
Lao University of Health Sciences, Faculty of Agriculture
at the National University of Laos, Lao Tropical and
Public Health Institute, Lao Red Cross and various
hospitals nationwide.

Hepatitis B virus in Lao dentists: a cross-sectional
serological study. Bouasone Mangkara, Kinnaly
Xaydalasouk, Phetsavanh Chanthavilay, Sengchanh
Kounnavong, Somphou Sayasone, Claude P. Muller,
Phimpha Paboriboune, Antony P. Black. Annals of
Hepatology. In Press
Timeliness of immunisation with the pentavalent vaccine
at different levels of the health care system in the Lao
People’s Democratic Republic: a cross-sectional study.
Sengdavanh Syphan Dalouny Xayavong, Anousin Bounta Vongphachanh (IPL staff) collecting blood for
Homsana, Daria Kleine, Phetsavanh Chanthavilay, participant in COVID-19 serostudy, Mitthaphab Hospital,
Phonethipsavanh Nouanthong, Kinnaly Xaydalasouk, Vientiane Capital
Outavong Pathammavong, Somsay Billamay, Anonh
Xeuatvongsa, Daniel Reinharz, Antony P Black, Claude
P. Muller. Plos One. In Press

Financial support
In 2020, the laboratory was largely funded by the
“PARECIDS II” grant from the Government of the Grand
Duchy of Luxembourg. A “Lao Equity through policy
Analysis and Research Networks” (LEARN) research
grant was awarded to Dr. Phonethipsavanh Nouanthong
in 2018 to investigate the immunogenicity of human Siriphone Virachith (IPL staff ) giving extensive pre- field work
papillomavirus in Lao girls. We also receive support from training for COVID-19 study to LTPHI students and University
ARBOSHIELD grant to facilitate training of Lao military of Health Sciences staff
staff.
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ສະຫຼຸບການປະຕິບັດວຽກງານ
ຫ້ອງທົດລອງ ລາວ ລັກຊຳເບີກ ສະຖາບັນ ປັດສະເຕີລາວ ມີເປົົ້າ
ຫມາຍໃນການສ້ າ ງຂີ ດ ຄວາມສາມາດຕໍ່ ວ ຽກງານການຄົ້ ນ ຄວ້ າ
ບັນດາພະຍາດຊຶມເຊື້ອຕ່າງໆ ໃນຄົນ ແລະ ສັດ ທີ່ເກີດຂຶ້ນໃນ
ສປປ ລາວ ໂດຍໄດ້ດຳເນີນວຽກງານຮ່ວມມືຢ່າງໃກ້ສິດກັບ ຫນ່ວຍ
ງານດ້ານພະຍາດໄວຣັດວິທະຍາ ສະຖາບັນ ສາທາລະນະສຸກ ປະເທດ
ລັກຊຳເບີກ ນຳພາໂດຍ ດຣ ຈູດິດ ຮັບສະເກັນ. ນອກນັ້ນ ການສຶກສາ
ແມ່ນໄດ້ຮ່ວມມືຢ່າງໃກ້ສິດ ກັບບັນດາຄູ່ຮ່ວມມື ພາຍໃນປະເທດ
ແລະ
ໃນທ້ອງຖິ່ນໂດຍສຸມໃສ່ວຽກງານວິໃຈທາງດ້ານລະບາດ
ວິທະຍາ ແລະ ອັດຕາການຊຸກຊຸມທາງເຊຣອມວິທະຍາຂອງບັນ
ດາພະຍາດທີ່ປ້ອງກັນດ້ວຍວັກຊີນ, ລວມໄປເຖິງພະຍາດຈາກສັດ
ແລະ ພະຍາດຈາກສັດສູ່ຄົນນຳອີກດ້ວຍ. ການສຶກສາເຫຼົ່ານີ້ ແມ່ນມີ
ຄວາມສຳຄັນ ແລະ ມີການປະເມີນບັນຫາທາງດ້ານພະຍາດຊຶມ
ເຊື້ອໃນສັດລ້ຽງອີກດ້ວຍ, ເພື່ອຫາຫລັກຖານທາງວິທະຍາສາດ ລາຍ
ງານໃຫ້ ທາງກະຊວງ ສາທາລະນະສຸກ ແລະ ຫນ່ວຍງານ ທີ່ກ່ຽວຂ້ອງ
ໄດ້ມີການໃຫ້ ຄຳແນະນຳໃນການແກ້ໄຂປັນຫາວຽກງານການໃຫ້ວັກ
ຊີນ ແລະ ພູມຄຸ້ມກັນວິທະຍາ ແລະການຄວບຄຸມການລະບາດຂອງ
ພະຍາດໃນຄົນ ແລະ ໃນສັດ ເພື່ອການປັບປຸງ ສຸຂະພາບຂອງສັດລ້ຽງ
ແລະ ການຜະລິດໃຫ້ຖກ
ື ຕ້ອງ, ມີການໃຫ້ຄຳແນະນຳວິທກ
ີ ານກວດກາ
ເພື່ອ ການວາງແຜນຍຸດທະສາດ ສາທາລະນະສຸກ ແຫ່ງຊາດ ໃຫ້ໄດ້
ຜົນທີ່ດີທີ່ສຸດ. ຜົນການສຶກສາຂອງພວກເຮົາ ແລະ ຄຳແນະນຳຕ່າງໆ
ແມ່ນໄດ້ເຜີຍແພ່ໃຫ້ແກ່ຫນ່ວຍງານສັກວັກຊິນແຫ່ງຊາດ ໃຫ້ແກ່ບັນ
ດາຄູ່ຮ່ວມພັດທະນາໃນຮູບແບບຂອງບົດລາຍງານ ແລະ ການນຳ
ສະເຫນີບົດ ແລະ ຜົນການຄົ້ນຄວ້າບົດເພື່ອພິຈາລະນາທາງດ້ານ
ນະໂຍບາຍສະບັບຫຍໍ້ຕ່າງໆ. ໂດຍ ບົດລາຍງານປີນີ້, ພວກເຮົາໄດ້ນຳ
ສະເຫນີ ຜົນການສຶກສາທີ່ໄດ້ດຳເນີນງານສຳເລັດແລ້ວ ຫລາຍໆອັນ
ດັ່ງນີ້.

ການສຶ ກ ສາອັ ດ ຕາການສຳຜັ ດ ກັ ບ ເຊື້ ອ ໄວຣັ ດ ຕັ ບ ອັ ກ ເສບບີ ກ ານ
ປ້ອງກັນ ແລະ ການປະຕິບັດທີ່ເປັນປັດໄຈສ່ຽງຕ່າງໆ ໃນກຸ່ມບຸກ
ຄະລາກອນທັນຕະແພດ. ປະຊາກອນລາວໂດຍທົ່ວໄປ, ເປັນຜູ້ທີ່ສຳ
ຜັດກັບເຊື້ອ ແລະ ມີການຊຶມເຊື້ອແບບຊຳເຮື້ອຈຳນວນຫລາຍ, ແລະ
ບຸ ກ ຄະລາກອນທັ ນ ຕະແພດເອງກໍ ມີ ຄ ວາມສ່ ຽ ງໃນການຕິ ດ ເຊື້ ອ
ເນື່ອງຈາກການສຳຜັດກັບເລືອດ ຫລື ນ້ຳລາຍປະລິມານຫລາຍເລື້ອຍໆ
ແລະ ອັດຕາການໄດ້ຮັບວັກຊີນທີ່ຍັງຕໍ່າ ເຮັດໃຫ້ບໍ່ມີພູມຄຸ້ມກັນທີ່ພຽງ
ພໍໃນການປົກປ້ອງພວກເຂົາໄດ້. ການສຶກສານີ້ ຍັງໄດ້ມີການປຶກສາ
ຫາລືກບ
ັ ຄູຮ
່ ວ
່ ມພັດທະນາ, ແລະ ສະມາຄົມທັນຕະແພດລາວເປັນຕົນ
້ ,
ໄດ້ໃຫ້ຄຳແນະນຳໃຫ້ມີການສັກວັກຊີນປ້ອງກັນພະຍາດ ແລະ ວິທີ
ການປ້ອງກັນຕ່າງໆ. ແລະ ຂໍ້ມູນທີ່ໄດ້ແມ່ນຕີພິມລົງວາລະສານການ
ແພດສາກົນໃນປີ 2020.

ພ້ອມດຽວກັນ, ເຮົາຍັງໄດ້ມີການສຶກສາ ສະພາບການຕິດເຊື້ອ ໄວຣັດ
ຕັບອັກເສບບີໃນກຸ່ມປະຊາກອນໄວຫນຸ່ມໃນປະເທດເຮົາ, ພວກເຮົາ
ໄດ້ຄົ້ນຄວ້າຜົນການນຳໃຊ້ວັກຊີນປ້ອງກັນໄວຣັດຕັບອັກເສບໃນເດັກ
ນ້ອຍ ລາວ. ພວກເຮົາ ພົບວ່າ ເດັກໄວລຸນ
້ ຜູທ
້ ເີ່ ກີດຫລັງຈາກເລີມ
່ ມີການ
ນຳໃຊ້ ວັກຊີນປ້ອງກັນ ໄວຣັດຕັບອັກເສບບີ ທີ່ໄດ້ນຳເອົາເຂົ້າມາໃຊ້ໃນ
ຕາຕະລາງສັກຢາກັນພະຍາດແຫ່ງຊາດ ມີອັດຕາການສຳຜັດກັບເຊື້ອ
ແລະ ການຊຶມເຊື້ອແບບຊຳເຮື້ອ ຫນ້ອຍກວ່າ ຜູ້ທີ່ເກີດກ່ອນມີການ
ນຳໃຊ້ວັກຊີນຫລາຍ. ເຊິ່ງການສຶກສານີ້ ເປັນຫນື່ງຕົວຊີ້ວັດຂອງ
ຄວາມສຳເລັດໃນການນຳໃຊ້ວັກຊີນປ້ອງກັນພະຍາດໄວຣັດຕັບອັກ
ເສບບີ, ຢ່າງໃດກໍ່ຕາມກໍ່ຍັງມີຜູ້ທີ່ສຳຜັດກັບເຊື້ອໄວຣັດຕັບອັກເສບ
ບີ ໃນກຸ່ມປະຊາກອນໄວຫນຸ່ມຢູ່. ຜົນການສຶກສາທີ່ໄດ້ນີ້ ອາດຍັງມີ
ອັດຕາການປົກຄຸມຂອງການໄດ້ຮັບວັກຊີນທີ່ຍັງຕໍ່າໃນບາງຂົງເຂດ,
ໂດຍສະເພາະແມ່ນ ອັດຕາການໄດ້ຮັບວັກຊີນ ໄວຣັດຕັບອັກເສບບີ
ເຂັມທຳອິດຫລັງຈາກເດັກເກີດແມ່ນຍັງຕໍ່າ ເຊິ່ງຕ້ອງມີຄວາມພະຍາ
ຍາມຢ່າງຮີບດ່ວນ ເພື່ອຢຸດວົງຈອນການແຜ່ກະຈາຍ ຂອງເຊື້ອ
ໄວຣັດ ຕັບອັກເສບບີ ໃນ ສປປ ລາວ. ພ້ອມນີ້ໄດ້ມີການປຶກສາຫາລື
ແລະ
ການໃຫ້ຄຳແນະນຳ ໃຫ້ກັບຄູ່ຮ່ວມພັດທະນາ ແລະ
ການຕິດເຊື້ອ ໄວຣັດຕັບອັກເສບບີ ທີ່ຍັງຄົງເປັນວຽກງານທີ່ສຳຄັນ ຜູ້ທີ່ຈັດຕັ້ງນະໂຍບາຍ ໃນການເຜີຍແຜ່ຜົນການສຶກສາເປັນບົດຜົນ
ຜົນການສຶກສາຈາກການຮ່ວມມືກັບ ອົງການກາແດງລາວ ໃນຄັ້ງ ການຄົ້ນຄວ້ານະໂຍບາຍ ໂດຍສັງເຂບ, ແລະ ຜົນການສຶກສານີ້ກໍ່ໄດ້
ນີ້ພວກເຮົາໄດ້ສຶກສາກ່ຽວກັບ ໄວຣັດຕັບອັກເສບບີ ໃນກຸຸ່ມຜູ້ບໍລິ ຖືກຕີພິມລົງໃນວາລະ ສານ ການແພດສາກົນ ໃນປີ 2020.
ຈາກເລືອດທົ່ວປະເທດ. ຜົນພົບວ່າຜຸ້ບໍລິຈາກເລືອດ ແມ່ນເຄີຍສຳ
ຜັດກັບເຊື້ອໄວຣັດຕັບອັກເສບບີ ຈຳນວນຫລາຍ ແລະ ມີການຕິດ ສຳລັ ບ ຕາລາງກຳຫນົ ດ ການສັ ກ ຢາກັ ນ ພະຍາດກັ ນ ພະຍາດໄວຣັ ດ
ແມ່ນໃຫ້ສັກເຂັມທຳອິດທັນທີຫລັງຈາກເດັກເກີດ,
ເຊື້ອແບບຊຳເຮື້ອ ມີອັດຕາການຕິດເຊື້ອທີ່ແຕກຕ່າງກັນ ໃນແຕ່ ຕັບອັກເສບບີ
ແລະ
ເຂັ
ມ
ຖັ
ດ
ໄປແມ່
ນ ໃນຊ່ວງ ອາຍຸ 6, 10 ແລະ 14 ອາທິດ
ລະຂົງເຂດ, ໂດຍຜູ້ທີ່ເຄີຍມີການສຳຜັດກັບເຊື້ອມາກ່ອນ ແລະ
ຜູ້ທີ່ມີການຊຶມເຊື້ອແບບຊຳເຮື້ອ ແມ່ນມີອັດຕາທີ່ສູງຫລາຍ ໂດຍ ວັກຊີນແມ່ນຢູ່ໃນຮູບແບບ Pentavalent (ວັກຊີນລວມມີ 5
ສະເພາະຢູ່ທາງພາກເຫນືອຂອງປະເທດລາວ. ໄດ້ມີການປຶກສາຫາ ຊະນິດໃນເຂັມດຽວ)- ປ້ອງກັນ ພະຍາດຄໍຕີບ, ບາດທະຍັກ, ໄອໄກ່,
ລື ແລະ ແລກປ່ຽນຄວາມຄິດເຫັນກັນກັບ ອົງການກາແດງລາວ ໄວຣັດຕັບອັກເສບບີ ແລະ ພະຍາດໄຂ້ຈາກເຊື້ອ Haemophilus
ໄລຍະເວລາໃນການໃຫ້ວັກຊີນ
ແລະ ຄູ່ຮ່ວມພັດທະນາຈາກບ່ອນອື່ນໆ ເຖິງຄວາມແຕກຕ່າງນີ້ Influenzae type B
ແມ່
ນ
ມີ
ຄ
ວາມສໍ
າ
ຄັ
ນ
ແລະ
ຈະຕ້
ອ
ງຮັບປະກັນການສັກວັກຊີນນີ້
ຕໍ່ກັບວຽກງານເລືອດປອດໄພ ແລະ ຮູບແບບການກັ່ນຕອງຜູ້ທີ່ບໍລິ
ຈາກເລືອດ ແລະ ກໍ່ມີການສຳຫລວດອື່ນໆ, ທີ່ພວກເຮົາກໍ່ໄດ້ຕີພິມລົງ ໃຫ້ມີອັດຕາປົກຄຸມຢ່າງທົ່ວເຖິງ ແລະ ປ້ອງກັນໄດ້ທັງ 5 ພະຍາດ.
ການສຶກສາຄົ້ນຄວ້າຂອງປີນີ້
ພວກເຮົາກໍ່ໄດ້ລົງເລິກເບີ່ງຜົນຂອງ
ໃນວາລະສານການແພດສາກົນນຳອີກດ້ວຍ.
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ຊ່ວງໄລຍະເວລາຂອງການໄດ້ຮັບວັກຊີນ Pentavalent ນີ້. ການ
ສຶກສາພົບວ່າມີຄວາມຄາດເຄື່ອນ ບໍ່ສອດຄ່ອງກັນທີ່ເຫັນ ໄດ້ຢ່າງຊັດ
ເຈນຂອງຜົນການບັນທຶກການສັກຢາຢູ່ໂຮງຫມໍ ແລະ ປຶ້ມບັນທຶກການ
ສັກວັກຊີນຂອງເດັກນ້ອຍ, ແລະ ໄລຍະເວລາການສັກຢາທີ່ບໍ່ໄປຕາມ
ເວລາກຳນົດ ເປັນຈຳນວນຫລາຍ. ການຄົ້ນພົບນີ້ເຫັນວ່າ ການຈັດຕັ້ງ
ປະຕິບັດຂອງການສັກວັກຊີນ ມີຜົນຕໍ່ຄວາມອາດສາມາດຂອງວັກຊີນ
ໃນການສ້າງພູມຄຸ້ມກັນ ແລະ ຕໍ່ອັດຕາການປົກຄຸມຂອງການສັກ
ວັກຊີນນຳອີກດ້ວຍ. ພວກເຮົາໄດ້ສຶກສາຜົນຂອງການສຶກສານີ້່ ເພື່ອ
ປຶກສາຫາລືເພື່ອເຮັດເປັນບົດສັງລວມເພື່ອພິຈາລະນາດ້ານນະໂຍບາຍ
ໃຫ້ແກ່ກະຊວງສາທາລະນະສຸກ ແລະ ຄູ່ຮ່ວມພັດທະນາ ແລະ ຍັງ
ໄດ້ຕີພິມລົງວາລະສານການແພດສາກົນອີກດ້ວຍ.

ການສັກວັກຊີນ ຕໍ່ກັບການລະບາດຂອງພະຍາດ. ແລະ ການ ຝຶກ
ອົບຮົມໃຫ້ແກ່ພະນັກງານແພດທະຫານນັບຕັ້ງແຕ່
ເດືອນກັນຍາ
ເປັນຕົ້ນມາ, ດຣ ວັນຈິງ ຫລໍ່ກວນມິງໄດ້ມາເຝິກອົບຮົມທັກສະໃນ
ການການເຮັດວິໃຈ ການເກັບກຳຂໍ້ມູນ ແລະ ການນຳໃຊ້ຫ້ອງທົດລອງ
ເປັນເວລາ 6 ເດືອນ ພາຍໃຕ້ໂຄງການ Arboshield. ໃນປີນີ້ພວກ
ເຮົາແມ່ນຈຳກັດແຂກມາຢ້ຽມຢາມຫ້ອງທົດລອງ ເນື່ອງຈາກມີການ
ລະບາດຂອງພະຍາດປອດອັກເສບຊະນິດໃຫມ່
(COVID-19)
ເຊີ່ງ ໄດ້ກ່ຽວພັນກັບການເຄັ່ງຄັດທາງດ້ານການເດີນທາງເປັນຕົ້ນ.

ການສຶກສາສຸດທ້າຍທີ່ຢູ່ໃນບົດລາຍງານປະຈຳປີສຳລັບປີນີ້
ແມ່ນ
ການຊອກຫາອັດຕາການຊຸກຊຸມທາງ ເຊຣອມວິທະຍາຂອງ ພະຍາດ
ໄອໄກ່ ໃນ ສປປ ລາວ. ດັ່ງທີ່ໄດ້ກ່າວໃນເບື້ອງຕົ້ນວ່າ, ວັກຊີນ
ທີ່ໄດ້ນໍາໃຊ້ໃຫ້ແກ່ເດັກນ້ອຍລາວ ແມ່ນວັກຊີນ Pentavalent
ທີ່ບັນຈຸ ຈຸລັງທັງໂຕຂອງພະຍາດ ໄອໄກ່ ແລະ ຜົນການສຶກ
ສາຂອງ ພວກເຮົາໄດ້ພົບວ່າອັດຕາພູມຄຸ້ມກັນຕໍ່ກັບ ພະຍາດ ໄອ
ໄກ່ແມ່ນຍັງຕໍ່າໃນປະຊາກອນລາວຫລາຍໆກຸ່ມອາຍຸພວກເຮົາ
ໄດ້
ລາຍງານຜົ ນ ການສຶ ກ ສາກ່ ຽ ວກັ ບ ການເຂົ້ າ ເຖິ ງ ການສັ ກ ວັ ກ ຊີ ນ ,
ການສັກຄືນສຳລັບເດັກນ້ອຍ ແລະ ບຸກຄະລາກອນທາງການແພດ
ແລະ ຄວນພິຈາລະນາການສັກຄືນໃຫ້ແກ່ແມ່ຍິງຖືພາ, ຜົນການສຶກ
ສານີ້ແມ່ນໄດ້ມີການປະຊຸມປຶກສາຫາລືກັນກັບຜູ້ທີ່ຂຽນຜົນການຄົ້ນ
ຄວ້າເພື່ອນະໂຍບາຍ ເຊັ່ນ ຄະນະກຳມະການທີ່ປຶກສາວັກຊີນແຫ່ງ
ຊາດເປັນຕົ້ນ.

•
ໄດ້ມີການຝຶກອົບຮົມທາງດ້ານການເຮັດວິໃຈການລົງ ພາກ
ສະຫນາມທັກສະການການເຮັດວຽກວິເຄາະໃນຫ້ອງທົດ
ລອງ
ການວິເຄາະຂໍ້ມູນ ໃຫ້ແກ່ບຸກຄະລາກອນແພດທະຫານ ທີ່ມາຝຶກ
ໃນໄລຍະເວລາ 1 ປີ
••
ໃຫ້ຄວາມຮູ້ກັບນັກສຶກສາປະລິຍາໂທຈາກ ສະຖາບັນສາ
ທາລະນະສຸກສາດ ແລະ ການແພດເຂດຮ້ອນ (LTPHI) ເປັນໄລຍະ
ເວລາ 1 ອາທິດ (ພູມຄຸ້ມກັນວິທະຍາ ແລະ ວັກຊີນ)
••
ອ າ ຈ າ ນ ທີ່ ປຶ ກ ສ າ ໃ ຫ້ ແ ກ່ ນັ ກ ສຶ ກ ສ າ ປ ະ ລິ ຍ າ ໂ ທ ຈ າ ກ
ສະຖາບັນສາ ທາລະນະສຸກສາດ ແລະ ການແພດເຂດຮ້ອນ
(LTPHI) 3 ທ່ານ ເຊິ່ງຫົວຂໍ້ການສຶກສາແມ່ນ ອັດຕາການຊຸກຊຸມ
ທາດກາຍຕ້ານຂອງປະຊາຊົນທີ່ອາໄສຢູ່ແຂວງໄຊສົມບູນ
••
ທີ່ປຶກສາໃຫ້ແກ່ ນາງ ຊູຊານ ແຮມສເກີດ (Susanne
Heemskirk), ພາຍໃຕ້ຫົວຂໍ້ການຄົ້ນຄວ້າໃນການຈຳລອງການຕິດ
ເຊຶ້ອຂອງພະຍາດ ຕັບອັກເສບບີ ໃນ ສປປ ລາວ
ທີ່ປຶກສາ
ໃຫ້ແກ່
ນາງ
ທອງຈັນ
ຄຳມູນເນີນ
••
ນັກສຶກສາແພດ ຊ່ຽວຊານຂັ້ນ 1 ສາຂາຊີວະວິທະຍາການແພດ
ມະຫາວິທະຍາໄລ
ວິທະຍາສາດສຸຂະພາບ
ພາຍໄຕ້ຫົວຂໍ້
ການຕິດຕາມພູ້ມຕ້ານທານຕໍ່ ພະຍາດຕັບອັກເສບບີ ຂອງພະນັກງານ
ຜູ້ທີ່ໄດ້ສັກວັກຊິນໃນສູນເລືອດ ແລະ ອົງການກາແດງ ໃນ ສປປ
ລາວ
••
ຄະນະທີ່ປຶກສາໃຫ້ແກ່ ນາງ ທິບສະຫວັນ ສຸລິຍະວົງ ນັກ
ສຶກສາລະບາດວິທະຍາພາກສະຫນາມລຸ້ນທີ່ 11 ພາຍໄຕ້ຫົວຂໍ້
ສຶກສາຄວາມຮູ້ ທັດສະນະຄະຕິ ພຶດຕິກຳຂອງພະນັກງານແພດຫມໍ
ກ່ຽວກັບການນຳໃຊ້ແບບຟອມບັນທຶກການລາຍງານຂອງວຽກງານ
ສັກຢາກັນພະຍາດໃນຂັ້ນແຂວງ ເມືອງ ແລະ ສຸກສາລາທີ່ໃກ້ ແລະ
ໄກຈາກເທດສະບານ ໃນນະຄອນຫລວງວຽງຈັນ

ໃນປີ 2020, ຍັງມີການສຶກສາອື່ນໆອີກທີ່ສຳຄັນ ແລະ ໄດ້ບັນທຶກ
ໄວ້ໃນບົດລາຍງານສະບັບເຕັມ ຂອງບົດລາຍງານປະຈຳປີ ສະຖາບັນ
ປັດສະເຕີ ລາວ, ເຊິ່ງລວມມີ ການສຶກສາອັດຕາການຊຸກຊຸມ
ຂອງບັນດາທາດກາຍຕ້ານ
ທີ່ປ້ອງກັນໄດ້ດ້ວຍວັກຊີນໃນບຸກຄະ
ລາກອນແພດທະຫານ,
ໄດ້ມີການຮ່ວມມືກັນກັບສະຖາບັນສາ
ທາລະນະສຸກສາດ ແລະ ການແພດເຂດຮ້ອນ (LTPHI),
ໃນການສຶກສາອັດ ຕາການຊຸກຊຸມຂອງທາດຫາຍຕ້ານປະຊາກອນ
ທີ່ອາໄສຢູ່ແຂວງໄຊສົມບູນ ເຊິ່ງດຳເນີນເປັນທີ່ຮຽບຮ້ອຍແລ້ວ ແລະ
ກຳລັງດຳເນີນການສຶກສາອັດຕາການຊຸກຊຸມຂອງທາດກາຍຕ້ານຂອງ
ພະຍາດປອດອັກ ເສບຊະນິດໃຫມ່ (COVID-19)

ການສອນ ແລະ ການຝຶກອົບຮົມ

ປີນີ້ ພວກເຮົາຍັງໄດ້ເປັນທີ່ປຶກສາຮ່ວມ ໃຫ້ກັບ ທ່ານ ນາງ ຊູຊານ
ແຮມສເກີດ (Susanne Heemskirk), ນັກສຶກສາປະລິນຍາຕີ
ຈາກ ມະຫາວິທະຍາໄລ ວູ (Vu University), ປະເທດເນເທີແລນ
ການປະຊຸມ ແລະ ການນຳສະເຫນີໂຄງການ
ຊູຊານໄດ້ສໍາເລັດການເຮັດບົດຄົ້ນຄວ້າລະດັບປະລິນຍາຕີ ພາຍໃຕ້
ຫົວຂໍ້ການຈຳລອງການຕິດເຊຶ້ອຂອງພະຍາດ ຕັບອັກເສບບີ ໃນ
ສປປ ລາວ (Modelling of HBV infection in Lao ວັນການຄົ້ນຄວ້າທີ່ ມະຫາວິທະຍະໄລ ວິທະຍາສາດ ສຸຂະພາບ
PDR) ແລະ ຄາດຄະເນຜົນກະທົບຂອງອັດຕາການປົກຄຸມຂອງ (University of Health Sciences Research day), 17th
ກັນຍາ
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ອັ ດ ຕ າ ກ າ ນ ຊຸ ກ ຊຸ ມ ຂ ອ ງ ພ ະ ຍ າ ດ ທີ່ ປ້ ອ ງ ກັ ນ ໄ ດ້ ດ້ ວ ຍ ວັ ກ ຊີ ນ Inter-Pasteurian Concerted Actions (ACIP)
“ອາການທາງຄຣີນິກຕໍ່ກັບທາດ
ໃນແຂວງໄຊສົມບູນ ສປປ ລາວ” ການສຶກສາແບບຕັດຂວາງ, ເພື່ອດຳເນີນການສຶກສາໃນຫົວຂໍ້
ເອັນໄຊມ໌ໃນເລືອດ ທີກ
່ ່ຽວຂ້ອງກັບຜູ້ທີ່ຕິດເຊື້ອໄວຣັດຕັບອັກເສບບີ
ນຳສະເຫນີບົດ ໂດຍ ດຣ ມະຍຸລາ ອິນເທບພາວົງ
ແບບຊຳເຮື້ອ” ໃນປີ 2020. ການສຶກສາອັດຕາການຊຸກຊຸມທາດກາຍ
ໂຄວິດ-19
ເຊິ່ງໄດ້ຮັບການຊ່ວຍເຫລືອຈາກ
ກອງປະຊຸມວິຊາການດ້ານສາທາລະນະສຸກ ຄັ້ງທີ 1, ວັນທີ 12 ຕ້ານຕໍ່ພະຍາດ
ສະຖາບັນ ປັດສະເຕີ ປາຣີ, ພາຍໃຕ້ ໂຄງການ “ECOMORE II
ພະຈິກ 2020
ການສັກວັກຊິນປ້ອງກັນພະຍາດໄວຣັສຕັບອັກເສບບີ ໃນພະນັກງານ
ສູນບໍລິຈາກເລືອດ ແລະ ອົງການກາແດງລາວ ໃນ ສປປ ລາວ:
ຄວາມຮູ້ ທັດສະນະຄະຕິ ການປະຕິບັດ ແລະ ການຕອບສະຫນອງ
ພູມຄຸ້ມກັນພາຍຫລັງການສັກວັກຊິນ”
ການປະຊຸມກ່ຽວກັບໄວຣັດຕັບອັກເສບບີ ໃນດາປະເທດລຸ່ມແມ່ນໍ້າ
ຂອງ, ວັນທີ 23 ພະຈິກ 2020

ຄູ່ຮ່ວມພັດທະນາຂອງພວກເຮົາ
ລວມມີ:
Luxembourg
Development Cooperation, ໂຄງການສັກຢາກັນພະຍາດແຫ່ງ
ຊາດ, ມະຫາວິທະຍະໄລ ວິທະຍາສາດ ສຸຂະພາບ, ກະຊວງກກະສິກໍາ
ມະຫາວິທະຍາໄລແຫ່ງຊາດ, ສະຖາບັນສາທາລະນະສຸກສາດ ແລະ
ການແພດເຂດຮ້ອນ, ອົງການກາແດງລາວ ແລະ ບັນດາໂຮງຫມໍ
ໃນຂອບເຂດທົ່ວປະເທດ.”

ການຄົ້ນຄວ້າກ່ຽວກັບໄວຣັດຕັບອັກເສບບີໃນ ສປປ ລາວ” ການນຳ
ສະເຫນີບົດປາກເປົ່າ

ພະນັກງານ
•
••
••
••
••
••
••
••

ແອນໂຕນີ ແບລັກ, ຫົວຫນ້າຫ້ອງທົດລອງພະຍາດທີ່ປ້ອງ
ກັນດ້ວຍວັກຊີນ
ພອນທິບສະຫວັນ ນວນທອງ, ນັກຄົ້ນຄວ້າ
ສິຣິພອນ ວິຣະຈິດ, ນັກຄົ້ນຄວ້າ
ວິໄລສອນ ຂຸນວິສິດ, ນັກຄົ້ນຄວ້າ
ລັດດາວອນ ແຄນຂາ, ເຕັກນິກການແພດ
ບຸນຕາ ວົງພະຈັນ, ເຕັກນິກການແພດ
ນູນ່າ ອິນນູລາ, ເຕັກນິກການແພດ
ນໍ້າເຜິ້ງ ໄຊຍະວົງ, ເຕັກນິກການແພດ

ການສະຫນັບສະຫນູນດ້ານການເງິນ
ໃນປີ 2020 ຫ້ອງທົດລອງຂອງພວກເຮົາ“PARECIDS II”
ໄດ້ຮັບການສະຫນັບສະຫນູນໂຄງການ
ທຶນຈາກລັດຖະບານ
ປະເທດລັກຊຳເບີກ. ນອກຈາກນີ້ ດຣ ພອນທິບສະຫວັນ ຍັງໄດ້
ຮັບທຶນຈາກສະຫະພັນຢູໂຣບຜ່ານໂຄງການ
“Lao
Equity
through policy Analysis and Research Networks”
(LEARN) ໃນປີ 2018, ເຊີ່ງໄດ້ກວດຊອກຫາ ພູມຄຸ້ມກັນວິທະ
ຍາພາຍຫລັງໄດ້ຮັບວັກຊິນ HPV ໃນແມ່ຍິງລາວ. ນອກຈາກນັ້ນ,
ພວກເຮົາຍັງໄດ້ຮັບທຶນຊ່ວຍເຫລືອຈາກ
ARBOSHIELD
ເຊິ່ງໄດ້ຊ່ວຍໃນການພັດທະນາບຸກຄະລາກອນແພດ
ທະຫານ
ແລະ ດຣ ສິລິພອນ ວິຣະຈິດ ໄດ້ຮັບທຶນຊ່ວຍເຫລືອຈາກ

Lao Lux Lab staff attending Annual Conference in Public
Health, Vientiane, 2020
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Hepatitis B virus in Lao Blood
donors: a nationwide serostudy

Testing for HBsAg by rapid test

Project coordinators: Phonethipsavanh Nouanthong
Partners: Lao Red Cross, Luxembourg Institute of Health

Background

In 2018, the estimated coverage for the 3rd dose of DTPwHepB-Hib was 84%, while the birth dose coverage was
only 55%.
In 2018, the WHO estimated that the age-standardized
incidence of liver cancer in Lao PDR was 22.4 per 100 000
population, ranked 5th highest worldwide. More than 40%
of the adult Lao population, born before introduction of
the vaccine, are likely to have been exposed to the virus.
Despite representing a substantial public health burden,
the epidemiology of hepatitis B in Lao PDR is not well
understood. The lack of HBV surveillance and limited
access to testing impede efforts to assess HBV treatment
and disease burden in the whole country. In recent years,
studies investigated the prevalence of chronic infection
among mothers and their children as well as protection
levels conferred through vaccination. However, these
studies varied greatly in design and laboratory methods
which complicates the interpretation of the findings. In
addition, studies focusing solely on women may underestimate the HBV prevalence in Lao PDR as the chronic
infection rate is known to be lower than in men.
In Lao PDR, more than 30 000 blood units are used
for transfusion every year (Dr. Chantala Souksakhone,
Director of National Blood Transfusion Center, personal
communication, 2018). The high endemicity of HBV
increases the relative risk of transfusion transmitted
infection (TTI). The WHO recommends a mandatory
pre-transfusion blood screening for HBV, Hepatitis C
Virus (HCV), Human Immunodeficiency Virus (HIV),
and Syphilis in all countries. In the early 1970s, the Lao
National Blood Centre (NBC) introduced a routine
screening for HBV infection. Blood donors positive for
the hepatitis B surface antigen (HBsAg) are informed of
their HBV infection status, counselled and advised not to
return for blood donation (Dr. Chantala Souksakhone,
personal communication, 2018). However, due to
challenges with donor counselling and maintenance of
donor records, some HBsAg positive donors still return
for blood donation afterwards. Furthermore, due to
limited resources, the blood is currently screened only
for HBsAg, but not for antibodies against HBV.

Hepatitis B virus (HBV) infection is a major global
public health problem. Chronic HBV infection causes
severe liver damage and 25% of patients die later from
related chronic active hepatitis, cirrhosis or primary
hepatocellular carcinoma (HCC). Mother-to-child
transmission is generally the most common transmission
route in South East Asia. The risk of developing chronic
hepatitis B is highest with 90% if infected at birth and
decreases to 5-10% if infection occurs in adulthood.
Highly endemic countries have chronic HBV infection
rates between 8-20%, e.g. parts of South East Asia,
tropical Africa and parts of China. In these regions,
the burden of HBV-related HCC and hospitalization
are dramatically high in later stages of life. Hepatitis
B vaccination was introduced in Lao PDR as a threedose course in combination with Diphtheria-TetanusPertussis in 2001. An additional birth dose followed
in 2003/2004. Since 2009, the pentavalent diphtheriatetanus-pertussis-hepatitis B-Haemophilus influenzae
type b vaccine (DTPw-HepB-Hib) has been used. In this study, we investigated a large cohort of Lao first
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time and repeat blood donors enrolled at eight different
blood donation sites nationwide for markers of HBV
infection in order to determine regional, occupational
and age or sex related differences.

Figure 1. Map of Lao PDR. Provinces included in this
study are highlighted in dark grey. PSL = Phongsaly, LNT
= Luang Namtha, HPN = Huaphan, LPB = Luang Prabang,
XAY = Xayabouli, NBC = National Blood Center in
Vientiane (VTN), KHM = Khammouane, ATP = Attapeu.
The map was created with QGIS (QGIS Development
Methods
Team, 2018) using the world borders dataset (http://
thematicmapping.org/downloads/world_borders.php,
Participants
2019). The data regarding the administrative boundaries
of Lao PDR was obtained from the Humanitarian Data
From November 2013 to May 2015, we recruited 5017 Exchange website (https://data.humdata.org/dataset/
voluntary blood donors from 8 different blood centers: lao-admin-boundaries, dataset provided by the National
the NBC in Vientiane Capital in Central Lao PDR, Geographic Department of Lao PDR, 2019). Projection
Khammouane (KHM) and Attapeu (ATP) in the South, used: EPSG 4326 – WGS 84.
and Luang Prabang (LPB), Luang Namtha (LNT),
Phongsaly (PSL), Huaphan (HPN) and Xaiyabuly (XAY) Sample and data collection
in the North (Figure 1).
After informed consent, 5 ml blood were collected at the
Blood donor eligibility was assessed according to the time of blood donation. Samples collected by either fixed
standards of the National Blood Transfusion Service or mobile units of NBC were shipped to Institut Pasteur
and included history of blood donations. The donors du Laos (IPL) for serum separation and storage. At the
were informed about the study and all people willing to provincial level, the samples were processed at the study
take part were included. Written informed consent was site. The serum was frozen at -20ºC and shipped to IPL
obtained prior to data and sample collection. The study every three months. All serum samples were stored at
was approved by the Lao National Ethics Committee -80ºC at IPL until analysis. The demographic data of
for Health Research (reference NECHR 059/2013 and donors were collected, including age, sex and occupation,
059/2014).
as well as number of donations, date and location of
blood donation.
Laboratory analyses
Commercial ELISA kits (Diasorin, Italy) were used
to detect anti-HBc and anti-HBs antibodies. AntiHBc positive samples that were negative for anti-HBs
antibodies or with unknown anti-HBs status, were
tested for HBsAg (Diasorin, Italy). Anti-HBc negative
samples were considered to be negative for HBsAg.
For the purpose of this study, HBsAg positivity was
interpreted as representing chronic infection. Anti-HBc
positive results indicated previous exposure to the virus,
whereas anti-HBs positive results were indicative of
immune protection following infection (in the presence
of anti-HBc antibodies) or vaccination (anti-HBs alone).
According to the manufacturer’s instruction, a titer ≥ 10
IU/L was considered as reactive for anti-HBs. Samples
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with an OD value within the +/- 10% range of the Table 1. Participant characteristics by province
OD value of the cut-off calibrator were considered as
“equivocal” for anti-HBs.
Data analyses
Data analyses were conducted using R statistical software
with the following packages: “tidyverse”, “MASS”, “car”,
“lmtest” and “epitools”. For first-time donors, bivariate
and logistic regression analyses were performed in order
to investigate associations with HBsAg and anti-HBc
positive status. In bivariate analyses, odds ratio, 95%
confidence intervals (CI) and p values were calculated
for seropositive participants. Binary regressions were
performed using a stepwise method for removing
variables that were not associated with the response
variable one by one, taking both the p-value of the
variable and the Akaike Information Criterion (AIC)
of the model into consideration. A p value <0.05 was
considered statistically significant. A correlation value
>0.5 or a variance inflation factor >5 was considered
as correlation and the decision to exclude the variable
was made on a case-by-case basis: the variable which
was deemed to be less important and/or with the lower
impact was removed. The significance of the final model
in comparison with the null model was tested using a
likelihood ratio test (R function “Anova” with argument
test set to “Chisq”). In addition, the individual effect of
the variables in the model was tested by Wald tests (R
function “Anova” with argument test.statistics set to
“Wald”).

Serological profiles of HBV markers
Overall serological profiles

All 5017 samples were tested for anti-HBc antibodies and
2056 (41%) were positive (Table 2). Due to limited serum
volume and financial resources and because the focus of
the study was on anti-HBc and HBsAg prevalence, only
3602 participants were in addition tested for the presence
of anti-HBs antibodies. 21.8% were found to be positive
for anti-HBs and 73 (1.5%) participants had an equivocal
result. Only 3.5% of the 3602 participants were antiHBs positive and anti-HBc negative, indicating previous
vaccination. 636 participants were anti-HBc positive
and anti-HBs negative, and from those, 247 were HBsAg
positive (4.9% of the total). For 533 anti-HBc positive
participants, the anti-HBs status was unknown and 95
Results
of them were HBsAg positive. Due to low volumes of the
serum samples, 35 (3%) could not be tested for HBsAg
Participant characteristics
(Table 2). Overall, 342 of the 1134 participants tested
were positive for HBsAg. For this study, we considered all
From the 5017 participants included, the majority were anti-HBc negative samples as well as anti-HBc positive
male (68.1%), students (68.3%) and younger than 25 and anti-HBs positive or equivocal samples as negative
years of age (80.3%, mean age = 22.2 years, ranging from for HBsAg.
16 to 65 years) (Table 1). Information regarding the
frequency of blood donations was available for all but
5 participants. More than half of the 5012 participants
were first-time donors (55.8%), 21.1% gave blood for the
second time and all others more than two times (ranging
from 3 to 35 times).

55 INSTITUT PASTEUR DU LAOS ANNUAL REPORT 2020-2021

Table 2. Serological profiles of the participants

Huaphan province (69.8%). The highest rate of chronic
infection was observed in Luang Namtha (18.9%).

Serological profiles by participant characteristics
The proportion of anti-HBc positives was higher in male
donors, in participants ≥36 years and in participants from
the Northern provinces (Table 3). Male participants,
donors from Northern provinces and soldiers showed a
higher prevalence of chronic infection.
Table 3. Serological profiles according to participant
characteristics

Figure 2. Anti-HBc and HBsAg prevalence by province.
PSL = Phongsaly, LNT = Luang Namtha, HPN =
Huaphan, LPB = Luang Prabang, XAY = Xayabouli, NBC
= National Blood Centre in Vientiane (VTN), KHM =
Khammouane, ATP = Attapeu. Error bars represent the
95% confidence interval. Numbers besides the error
bars indicate the percentage per province. Numbers in
brackets indicate the number of participants tested for
anti-HBc and the total numbers taken into account for
calculating the HBsAg prevalence. Due to low serum
volumes, not all anti-HBc positive samples could be
tested for HBsAg.
Serological profiles of first-time donors compared to
repeat donors

From the 5012 participants with information regarding
the frequency of their blood donations, 55.8% were firsttime donors. All 2799 first-time donors were tested for
anti-HBc, but due to low sample volumes, only 2778
were tested for HBsAg. The overall anti-HBc prevalence
was significantly higher in first-time donors than in
The prevalence of anti-HBc antibodies and HBsAg varied repeat donors (44.1% vs. 37%; p<0.001). Anti-HBc
strongly by geographic location (Figure 2). Participants seropositivity in first-time donors also varied by province
from provinces located in the North of Lao PDR seemed (Table 4). The prevalence of anti-HBc was higher in the
to be disproportionally affected by HBV infection with an Northern provinces compared to the other provinces
anti-HBc seropositivity of 62.2% and HBsAg prevalence irrespective of the age group.
of 11.5% as compared to 27.1% and 5.0% respectively
in the South of Lao PDR. The lowest rate of anti-HBc Likewise, the prevalence of HBsAg was significantly
positivity was found in Khammouane province (25.5%) higher in first-time donors than in repeat donors (9.2 vs.
while the highest rate was observed in participants from 3.9; p<0.001) and HBsAg prevalence varied by province
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(Figure 3). The prevalence of HBsAg in first-time donors
was higher in the Northern provinces (13.1%) compared
to Central and Southern provinces (6.6% and 5.6%
respectively). The prevalence of HBsAg declined with
increasing numbers of blood donations (Figure 4).
Table 4. Anti-HBc seropositivity by province and age
group in first-time blood donors (N = 2799)

Figure 4. Prevalence of HBsAg by number of blood donations, including the current donation at the time of sample collection. Error bars represent the 95% confidence
interval. Numbers above the error bars indicate the total
numbers considered. Information on frequency of blood
donation was not available for 5 individuals.
Factors associated with HBsAg positivity in first-time
donors
After bivariate analysis, all variables were included in
the logistic regression model to evaluate the relative
contribution of each factor on being seropositive
for HBsAg. Three variables remained independently
associated with being seropositive for HBsAg. Male
participants, soldiers and participants from Northern
Figure 3. HBsAg prevalence in first-time and repeat provinces were significantly more likely to be positive for
donors by province. Error bars represent the 95% HBsAg (Table 5).
confidence interval. Numbers above the error bars
indicate the total numbers considered. PSL = Phongsaly,
LNT = Luang Namtha, HPN = Huaphan, LPB = Luang
Prbang, XAY = Xayabouli, NBC = National Blood Centre
in Vientiane, KHM = Khammouane, ATP = Attapeu.
Information on frequency of blood donation was not
available for 5 individuals.
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Table 5. Risk factor analysis for HBsAg seroprevalence among first-time donors (N = 2778)

Factors associated with anti-HBc positivity in first-time donors
In bivariate analysis, all four variables (sex, age, occupation and recruitment site) were significantly associated
with anti-HBc positivity and therefore included in the logistic regression model (Table 6). All variables remained
independently associated with being seropositive for anti-HBc. Participants of at least 36 years, males and participants
from the North were 2.3, 1.5 and 3.3 times more likely to be positive for anti-HBc compared to participants under 20
years of age, females and participants from Central provinces. In contrast to factors associated with HBsAg positivity,
soldiers were not more likely to have been previously exposed to HBV.
Table 6. Risk factor analysis for anti-HBc seroprevalence among first-time donors (N = 2799)
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sexual services, have been cited as negative consequences
of this economic shift. It has also been reported in other
settings that the HBV and hepatitis C prevalence in
In this study, regional, occupation, age and sex-related indigenous populations and ethnic minorities may be
differences in HBV epidemiology in Lao blood donors high or different than in the general population. Followwere investigated. The seroprevalence of HBsAg up studies are therefore clearly warranted and should
extrapolated to 4982 participants was 6.9%, and was capture potential risk factors as well as ethnicity.
9.2% in first-time donors after excluding repeat donors
who showed a much lower proportion of HBsAg Similar to previous studies, HBsAg and anti-HBc
positivity (3.9%). This finding is comparable with earlier prevalence rates were higher in males than in females,
studies that found an HBsAg prevalence of 8.7% and both in first-time donors and in the overall cohort. This
9.6% in first-time blood donors. In addition, 41% of the finding should be considered when designing future
participants were positive for anti-HBc, indicating that studies regarding disease burden and exposure.
they had been in contact with the virus at some point In comparison to the youngest age group, older
during their lives. Virtually all of the donors (>99%) were participants were more likely to have had an infection
born before the introduction of HBV vaccination in Lao with HBV in the past but age did not seem to play a role
PDR in 2001, explaining the low seroprevalence (3.5%) in the model for being a chronic carrier. This is likely
of anti-HBs alone profile. Since HBsAg testing was only explained by infections at an early age often resulting in
conducted for anti-HBc positive and anti-HBs negative chronic infection, whereas infections during adulthood
samples or with unknown anti-HBs status, we cannot are much less likely to do so. The positive association
exclude that we missed HBsAg positive samples due to between age and anti-HBc seropositivity may reflect
false anti-HBs positives or anti-HBc negatives. For the continuous exposure to hepatitis B infection in an
purpose of this study, anti-HBc negative samples were endemic country.
considered negative for HBsAg. These samples were not
tested for HBsAg, as only acute infected participants or In comparison to students, soldiers were more likely to be
donors with low infectivity might show this serological chronic carriers but they were not more likely to have had
profile. Strikingly, the rate of exposure and current an HBV exposure. Since the high rate of HBsAg positivity
infection was much higher in Northern provinces than indicates early life exposure, it may be hypothesized that
in the Centre or South of Lao PDR, irrespective of the age soldiers originate more often from less wealthy families
group. Such regional variation has not been described with a higher likelihood of HBV exposure than students.
before and according to our knowledge, no information
about prevalence rates in neighbouring regions of the Even though the rate of HBsAg positivity was significantly
Northern provinces is available. The observed differences higher in first-time donors than in repeat donors, the fact
could relate to local variations in risk practices such as for that HBsAg positive donors return for blood donation
example tattooing, piercings, birth practices and sexual is of concern. There are several possible explanations for
exposure. Indeed, the Khmou, an ethnic group living this. Firstly, the detection methods used at the Lao Red
in the North of Lao PDR, have previously been linked Cross may not be sensitive enough to detect low levels
to increased vulnerability to prostitution and increased of HBsAg. This possibility has obvious implications for
risk for exposure to HIV or other sexually transmitted blood safety and methods for the screening of blood
diseases. Development work in border areas, such as the donations should be reviewed. However, it would
improvement of route 3, linking Lao PDR to Thailand probably only explain a small proportion of the positive
and China, has impacted the economic landscape in repeat donors. A second possible reason why the repeat
the Upper Mekong region. Among others, increased donor HBsAg prevalence is high could be that the blood
prevalence of HIV and rising numbers of small road side donor database may not be robust enough to prevent
shops, offering often alcoholic beverages and eventually repeat HBsAg positive donations.

Discussion
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In another investigation we have found significant
problems with donor identification across multiple
blood donation sites and counselling (manuscript
in preparation). Lastly, a small number of the repeat
donors who are HBsAg positive may have become
positive through infection since the previous donation.
In Houaphan, the prevalence of HBsAg was higher in
repeat donors than in first-time donors for unknown
reasons, which should be further investigated. The higher
prevalence of HBsAg in participants who donated more
than 7 times compared to 4 to 6 times can be explained
by low overall numbers for each blood donation group.
Serum samples obtained from blood donors may serve as
a representative sample of the general adult population in
Lao PDR and have several advantages: they are relatively
easy to obtain, there are multiple blood donation sites
all over the country and several age groups as well as
samples from both sexes are available. However, the sex
ratio in our study was not matched to the general adult
Lao population, and inclusion of a high proportion of
males may have resulted in an overestimation of HBV
exposure and chronicity. A limitation of this study was
that, due to resource-limitations and low serum volume,
not all samples could be tested for anti-HBs. However,
since basically all participants were born before vaccine
introduction, we do not expect the percentage of donors
with post-vaccination serological profile to be much
higher than among the tested participants.

Hepatitis B virus in Lao dentists: a
cross-sectional serological study

Bouasone Mangkara collecting blood from a dental worker, 2018

Project coordinators: Bouasone Mangkara (LTPHI) and
Kinnaly Xaydalasouk (IPL)
Partners: Lao Dental Association, Centre Infectiology
Lao-Chrtistophe Merieux, Lao Tropical and Public
Health Institute, Luxembourg Institute of Health

Background
In the dental practice, contact with the patient’s blood,
oral fluid, and nasopharyngeal secretions, through oralnasal uptake or accidental needle-stick are the main routes
of exposure to HBV. Concern for their own health may
even entice dentists to refuse treatment of HBV-infected
patients. Conversely, acute or chronically infected dentists
may infect their patients. Therefore, dentists should be
systematically vaccinated, use personal protection gear
and enforce a high level of hygiene in their clinic (gloves,
head caps, goggles, etc.).

In conclusion, our study confirmed an overall high
HBsAg and anti-HBc prevalence in Lao PDR, albeit
with considerable regional variation, the reasons for
which need further clarification. Vaccination coverage
including the birth dose needs to be strengthened to
reduce the rate of chronic carriers in the next generation.
The identification of a sizeable number of HBsAg
positives among repeat donors warrants a thorough
investigation of current blood screening, record keeping, In Lao People’s Democratic Republic (PDR), HBV is
donor identification and counselling practises.
highly endemic with a prevalence of HBsAg up to 10%
in blood donors and in the general adult population,
These findings have been presented and discussed resulting in high morbidity and mortality. The main
with the Lao Red Cross and have been formatted as a route of HBV infection in the country is mother-to-child
manuscript for publication
transmission. The HBV containing vaccine given at 6, 10
and 14 weeks was introduced in Lao PDR in 2002.
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HBV birth dose vaccination was introduced in 2003/2004.
However, routine childhood vaccination in the country
remains challenging and adults born before HBV vaccine
introduction remain largely unprotected. Also, risk
populations such as healthcare workers or vulnerable
groups have low vaccine coverage and awareness of the
disease and its prevention is low. In a previous study,
we found that even among healthcare workers less than
half were protected. However, there are no data on the
HBV serological profile of Lao dentists or their risk of
infection.

and practice (hygiene and protection). The questionnaire
was pre-tested on 10 dentists.
Serology

After completion of the questionnaire, 5mL of blood was
drawn from each participant and the Hepatitis B surface
antigen (HBsAg) status was determined by rapid test
(Standard Diagnostics, Abbott, USA). The participants
were informed of the results, given information on the
disease, and, in the case of HBsAg positive participants,
advised to visit the district or central hospital for
The aim of this study was to determine the HBV confirmation and advice. All participants were advised
serological protection and the prevalence of chronic/ how to protect themselves from HBV infection.
acute infection and exposure in Lao dentists and their
assistants in private dental clinics in Vientiane Capital. Serum was separated by centrifugation and stored at
We also determined their knowledge, attitude and -80°C until further use. Antibodies against HBV core
practice towards HBV as a secondary aim.
antigen (Anti-HBc) and surface antigen (anti-HBs) were
tested by ELISA (Diasorin, Italy). Anti-HBs positivity was
defined as those with titers above 10mIU/mL. Anti-HBc
Materials and Methods
positive/anti-HBs negative sera were tested for HBsAg by
ELISA (Diasorin).
Participants
Data analysis
This cross-sectional study targeted dentists and dental
assistants aged 18 to 65 years in Nasaythong, Saythany, Data were recorded digitally (Commcare) and then
Sikhottabong, Chanthabouly, Saysettha, Sisattanak transferred to Excel for cleaning, before importing to
and Hatsayfong districts of Vientiane Capital (March STATA version 14 (STATA corp, USA).
and May 2018). The list of clinics was obtained from
Lao Dental Association. The clinics were contacted in Bivariate analysis was done to determine the relationship
advance to explain the purpose and method of the study. between anti-HBc and the independent variables.
A sample size of at least 347 was calculated according to Variables with p-value less than 0.2 were included in the
the formula N=z2P(1-P)/d2 where P=0.08, Z=1.96 and multivariate analysis. After removal of variables with
d=0.03. We estimated 10% refusal rate. Written informed high collinearity, a step-backward approach was used
to construct the final model. Only those variables with
consent was obtained from all participants.
p-value less than 0.05 were retained.
Questionnaire
Ethical considerations
Following informed consent, the participants completed
a KAP questionnaire under guidance of the researchers. The study protocol was approved by the National Ethics
The questionnaire included open and closed questions Committee for Health Research, Ministry of Health, Lao
on social demographic characteristics (age, gender, PDR (NECHR 023/2018). Data were presented to the
relationship status and years of work), knowledge Lao Dental Association as a written and oral report.
(symptoms, routes of transmission, risk factors), attitude
(concern about HBV, attitude towards infected patients)
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Only a few participants (13.6%) had serological evidence
of vaccination (anti-HBs positive, anti-HBc negative).
However, it is possible that some of the individuals with
other serological profiles had been vaccinated too late i.e.
Participants
after exposure. The majority of participants (66.8%) were
A total of 255 dental clinics were selected to join the anti-HBs negative and therefore not protected against
study. Of these, 31 (12.1%) clinics could not be located infection. Of the 104 participants who stated that they
and could not be contacted by phone. 17 (6.7%) clinics were vaccinated, only 33.1% had detectable anti-HBs
were shut down and 21 (8.2%) clinics refused to antibodies (Table 8).
participate. The reasons for refusal included: already
screened for HBV; fear of needles; already vaccinated; After multivariate analysis, age was significantly
busy with patients and “don’t want to be screened”. Thus, associated with HBV exposure. Those over the age of
186 clinics participated with 317 staff aged between 36 had significantly higher odds to have had exposure
18-63 years including 206 dentists (65.0%) and 111 compared to those between 18 and 25 (OR 3.26 [1.72dental assistants (35.0%). The majority of participants 6.19], p<0.0001). Females had a significantly lower odds
were female (67.2%) and about half were married. All of previous exposure to HBV than males (OR 0.52 [0.31dentists had completed 6 years at the Lao University 0.87], p=0.014) (Table 9).
of Health Science. Dental assistants were either dental
students or had completed 2-3 years vocational training All samples were tested with both HBsAg rapid test
in dentistry. Very few participants (11.6%) reported to and HBsAg ELISA: two of the 16 participants positive
have had received training specifically on HBV (Table 7). by ELISA were not detected by rapid test. Conversely,
one other participant who tested positive by rapid test
was negative by ELISA. A discrepancy of HBsAg results
Table 7. Sociodemographic profile of participants
between rapid test (4.7%) and ELISA (5.1%) suggests
that there are differences in sensitivity or specificity of
the tests.

Results

Table 8. Serological profile of participants by ELISA
testing.

Serology
Among 317 participants, 16 (5.0%) were HBsAg
positive with more males than females (7.7% and 3.8%,
respectively, p=0.13). 37.8% had a previous infection
(anti-HBc positive), again with more males (49.0%) than
females (32.4%) (p=0.004).
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Table 9. Multivariate analysis associated with anti-HBc

Knowledge, attitude and practice
Knowledge regarding HBV was mixed but mostly low,
especially in the dental assistants as compared to the
dentists. For example, 8.2% of the dentists and 18.1% of
assistants were not familiar or did not recognize serology
as a way to test for Hepatitis B infection. Participants
mostly mentioned clinical signs as a way to diagnose
the infection. Among those that were familiar with
the serology some also indicated serum transaminase
(40.7%) and/or clinical signs (20.4%) as a possibility to
diagnose the disease. 33.9% of dentists and 45.9% of dental
assistants did not know about childhood vaccination
against HBV in Lao PDR. Although vaccination was
recognized by 94.2% of dentists and 83.7% of assistants
as a prophylactic measure, less than 50% knew that HBV
can be transmitted by blood and even less about the other
routes of transmission.
In concordance with the serology data, less than 30% of
participants reported completion of three doses of HBV
vaccination. More than 90% use gloves during contact
with patients, used plastic bottles or sharp containers for
disposimg sharps and needles and washed hands before/
after touching patients. Approximately one quarter
reportedly had accidental exposure to blood during the
past 6 months (26%). Essentially all reported cleaning
dental equipment after each patient but 8.2% do not use
autoclavimg to clean the re-usable equipment and used
either water and detergent (16/26; 61.5%) or alcohol
(8/26; 30.7%) or both (2/26; 33.3%).

Discussion
Previous studies have shown that dentists are at high
risk of infection e.g. in South Korea, Saudi Arabia and
Iran. Indeed, in the current study, about one quarter of
participants said that they had accidental blood exposure
during the last six months. This confirms the high risk of
HBV (and other blood-borne infections) in this group.
Previous studies have confirmed that HBV infections
among healthcare workers are caused by contaminated
sharps or different percutaneous injuries such as wire
injuries or cuts. Other risks of infection can be blood
splashes to the eye, nose or mouth during routine work.
Infection of patients within the dental healthcare setting
can occur in similar ways to the dentists themselves. For
example, skin prick with contaminated sharps or use
of contaminated equipment such as lancets or scalpels
during surgical or routine dental practice. These risks
can be mitigated by adequately cleaning or disposing of
equipment between patients. Most clinics included in our
study used plastic bottles rather than special containers for
disposal of used sharps /needles. This is probably related
to the high cost of appropriate sharps containers. These
data suggest an urgent need to raise awareness among
dentists regarding the appropriate sharps disposal (e.g.
using covered containers) and post-accident procedures
(e.g. washing hands with soap, recording details of the
incident and checking infectious disease status).
We found that the knowledge of Lao dentists regarding
HBV is mixed but generally low. Of note, approximately
20% of dentists and 45% of assistants were unaware that
HBV can be transmitted by blood. Even fewer could
identify saliva as a route of transmission. Other studies
have seen a similar low knowledge in dentists. Despite
high concern about HBV infection and awareness of
HBV vaccination, less than one third of participants
reported full vaccination. This gap between desire to be
vaccinated and actual number of vaccinated dentists is
a concern and maybe indicates a lack of availability or
high cost of the vaccine (approximately 17-20 USD per
dose).
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In addition, although most participants confirmed that
they cleaned equipment after use, 8.2% did not clean by
autoclaving, which is the most effective way to eliminate
infectious HBV. Although chemical treatment can greatly
reduce the viability of the virus, infection can still occur
within the dental care setting if such cleaning is not done
thoroughly and therefore autoclaving remains the most
robust method. Indeed, without autoclaving or adequate
chemical treatment, HBV can remain infectious for
several weeks on surfaces. Furthermore, less than one
half of participants had been screened for HBV status.

Vaccination against HBV could even be provided as
a mandatory part of the diploma structure. The Lao
dental association could also play a key role in raising
awareness among practicing dentists by offering courses
or providing information material regarding HBV and
other occupational risks.

In this study, approximately two thirds of the participants
were serologically unprotected against HBV infection,
lacking anti-HBs antibodies. This large proportion
of susceptibles is concerning, and is higher than in a
previous study in healthcare workers in Lao PDR (47%).
Furthermore, 5.0% and 37.8% of participants were
HBsAg and anti-HBc positive, respectively. Females had
a lower prevalence of HBsAg (3.8%) than males (7.7%),
and significantly lower exposure (32.4% versus 49.04%
(OR 0.52 [0.31-0.87], p=0.014). Other studies in the
general population have shown a similar gender bias for
HBV exposure and chronic infection.

Positive impact of HBV vaccination
in Lao PDR

These data were reported to the Lao Ministry of Health
and the Lao Dental Association. A manuscript has been
accepted for publication.

Project coordinators: Lisa Hefele (LIH), Souphaphone
Vannachone (LTPHI)
Partners: Luxembourg Institute of Health, Lao Tropical
Public Health Institute

In a previous study on Lao healthcare workers, we found
that 8.0% of all participants were HBsAg positive (11.5%
of males and 7.1% of females). The prevalence of antiHBc was also higher in the previous study (48.8% overall;
59.3% of males and 46.1% of females). Higher exposure
in the previous study may be because many participants
in that study were older (more chance of exposure), and
those with more high-risk activities, such as surgeons.

Conclusions
We see high exposure and chronic infection in Lao dentists.
This underlies the risk of HBV infection in dentists and
onward transmission to patients. The majority of the
participants were serologically unprotected against HBV.
A particular focus on occupational health should be
strengthened in the dentistry school, including awareness
of infectious disease risk and preventative measures

Vilaysone Khonvisith and a teacher during recruitment of
adolescents from schools in Bolhikhamxay for the HBV impact
study
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Background
The introduction of HBV vaccines into the national
immunization schedule in Lao PDR started in 2001/2,
with three doses at 6, 10 and 14 weeks, followed by the
introduction of the HBV birth dose in 2003/4, although
dates vary according to sources. Currently, the three
HBV vaccination doses are part of a pentavalent vaccine,
a combination with diphtheria, tetanus, pertussis and
Haemophilus influenzae b (DTPw-HepB-Hib). The
majority of HBV infections occur perinatally and during
early childhood, when the risk of chronic infection is
highest. Therefore, a high coverage with the birth dose
(monovalent) is crucial to prevent chronic infection.
There is little information about the uptake of the birth
dose during the years early after its introduction but
even in 2017, the nationwide coverage was only 55%.
The percentage of children with 3 doses of the DTPHepB vaccine (DTPw-HepB-Hib since 2009) increased
gradually from 57% in 2006 to 89% in 2014 and 85% in
2017.
In addition to coverage, vaccine response was as
low as 37.9% in a study in 2013/14. However, recent
improvements of the immunization programme and
vaccine management resulted in a dramatic increase in
vaccine response and typical protection levels against
infection and chronic disease in small children.
In 2011, we reported that 17% of school students (age
5-19) from three different provinces had a past infection
and 3.6% were chronically infected. Less than 20% had
antibodies against the hepatitis B surface antigen (antiHBs) in absence of antibodies against the hepatitis B core
antigen (anti-HBc), indicating vaccination.
In the current study, 17 years after the introduction of
HBV vaccination, we assessed the long-term benefit of
HBV vaccination for adolescents. Adolescents aged 11
to 18 years in 2018 were born at the time of and after
the introduction of the HBV vaccination in Lao PDR.
We aimed to investigate the impact of vaccination on
protection rates and persistence of infections before they
enter into the next phase in their lives with new risks of
HBV exposure.

Methods
The study was approved by the Lao National Ethics
Committee (Reference number 022/NECHR) and
the Institutional Review Board of the Institut Pasteur
(Reference number 9).
Participants
Between March and June 2018, 4 and 5 schools were
selected in Vientiane Capital and in two districts of
Bolikhamxay province, respectively, based on numbers
of students and location of a previous base-line study.
Students between the age of 11 and 18 years were
randomly selected in order to have the same age and
gender ratios in both provinces. In total, 388 students
were enrolled in Vientiane Capital (urban), 197 students
in Paksan, the Capital of Bolikhamxay (urban) and 194
students in Pakkading district (semi-urban). All parents/
guardians signed the informed consent form and
participants could withdraw their participation at any
time. Age, gender, vaccination history, history of liver
disease in the family and other potential risk factors were
collected digitally on a tablet using Kobotoolbox. Since
some of the participants were uncertain about their date
of birth, the birth year was calculated by subtracting the
age that they stated in the questionnaire from the year of
sample collection. As a control, birth dates were matched
with calculated birth years and the discrepancy was >1
year only for less than 5% of the participants. Data from
the current study were compared to data collected in
2011. In this study, 560 schoolchildren aged 5-19 years
participating in a 2011 national immunization campaign
against measles and rubella were recruited. The students
were not randomly selected. From this cohort, 386
students from Bolikhamxay between 11 and 18 years
were selected for the comparison to the 2018 data. In
2011, no data was available from Vientiane Capital in this
age group.
Laboratory analyses
After informed consent, 5 ml blood was collected from
each participant by a health care worker. Serum was
separated by centrifugation on the day of the sample
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collection and stored at -20°C for a maximum of two
months, before being transferred to long-term storage at
-80°C. All samples were tested on the day of the sample
collection with a rapid test for the hepatitis B surface
antigen (HBsAg; ONE STEP HBsAg TEST, SD BIOLINE),
which is a marker for acute or chronic infection.
Results and information regarding HBV infection were
handed out in closed envelopes to the students. In case
students were found to be positive for HBsAg, they were
recommended to seek medical advice and to confirm
the rapid test result. Commercial ELISA kits were used
to determine anti-HBs (quantitative; Diasorin) and antiHBc (qualitative; Diasorin) antibodies. The presence of
anti-HBs antibodies in absence of anti-HBc antibodies
indicates protection through vaccination, while the
presence of anti-HBc antibodies indicates infection with
HBV. Anti-HBc positive and anti-HBs negative sera were
tested for HBsAg (qualitative; Diasorin). An anti-HBs
titer ≥10 IU/L was considered as protective.
The serum samples collected during the study in 2011
were tested with the same commercial ELISA kits
(Diasorin, Italy).
Statistical analyses
Data analyses were conducted using R software with the
following packages: “stats”, “MASS”, “epitools”, “fmsb”,
“lmtest”, “rcompanion”, “pROC”, “tidyverse” and “car”.
Data from 2018 was compared between Vientiane Capital
and Bolikhamxay province for all age groups specified.
Data from Bolikhamxay in 2018 was compared to data
collected in 2011 from the same age group.
In order to identify variables potentially associated with
the antibody status, bivariate analyses were performed.
Chi-square test and Fisher’s exact test were applied to
assess which factors are associated with seroprotection.
Odds Ratio (OR), 95% confidence interval (CI) and
p-values were calculated. Only variables with p-values
<0.2 were included in the models. A correlation value
>0.5 or a variance inflation factor >5 was considered
as correlation and the decision to exclude the variable
was made on a case-by-case basis: the variable which
was deemed to be less important and/or with the lower
impact was removed.

Binary regressions were performed using a stepwise
method for removing variables that were not associated
with the response variable one by one, taking both the
p-value of the variable and the Akaike Information
Criterion (AIC) of the model into consideration. The
significance of the final model in comparison with the
null model was tested using a likelihood ratio test (R
function “anova” with argument test set to “Chisq”).
In addition, the individual effect of the variables in the
model was tested by Wald tests (R function “Anova” with
argument test.statistics set to “Wald”).

Results
Participants in 2018
The majority of the students lived with their parents
(85.9%). 46.9% of the students in Vientiane Capital and
50.6% in Bolikhamxay were male. In Vientiane Capital,
nearly half of the students (47.7%) were born in a Central
hospital in the Capital and only 7.5% were born at home.
Nearly all students were of Tai-Kadai ethnicity (98.5%).
In Bolikhamxay province, only 2.8% of the students
were born in a Central hospital, 16.1% were born in a
Provincial hospital and more than one third (38.1%) of
the participants was born at home. In the province, 7.2%
of the students were of Hmong-Mien, Mon-Khmer or
another non-Tai-Kadai ethnicity. A large proportion of
the students did not know their place of birth (26.6% in
Bolikhamxay, 37.9% in Vientiane Capital). None of the
participants stated to have used intravenous drugs and
only two - in Vientiane Capital - stated to have a tattoo.
2.6% of all students had received a blood transfusion and
6.3% stated that they were aware of chronic liver disease in
their family. The questions regarding sexual relationships
were only asked to students >13 years. In both provinces,
13.5%-14% stated to have had a sexual relationship
starting at the age of 14 years. About half of those with a
previous relationships stated to have had more than one
partner in the past 6 months. Documentation of previous
vaccinations, such as the yellow immunization cards,
were not available for all but three students.
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Serological profiles
Overall serology profiles
In 2018, the overall anti-HBc seroprevalence was 6.4%
and 12.6% in Vientiane Capital and Bolikhamxay
province, respectively (p<0.01, Table 10). In Bolikhamxay,
this is a significant decrease compared to the same age
group in 2011 (19.2%, p<0.05) – all born before vaccine
introduction. In addition, the HBsAg prevalence in 2018
was significantly lower in Vientiane Capital than in
Bolikhamxay (1.6% vs. 4.4%, p<0.05, Table 10). However,
there was no statistical difference between Bolikhamxay
in 2018 and 2011, when 3.4% of the students tested
positive for HBsAg. The serological profile typical for
vaccination (anti-HBs+/anti-HBc-) was only somewhat
higher in Vientiane Capital than in Bolikhamxay in 2018
(19.3% vs 15.4%), and the difference was not significant
(Table 10). The proportion of students negative for both
anti-HBc and anti-HBs was similar in Vientiane and
Bolikhamxay and increased significantly in Bolikhamxay
from 61.4% in 2011 to 72.1% in 2018 (p<0.01).
Table 10. HBV profiles of students aged 11-18 years
according to study year and study site

If we compare serological markers for vaccination (antiHBs+/anti-HBc-) before and after these dates, we find
an increase of 12.2% to 25% (p<0.01) in Vientiane and
from 3.4% to 28.5% (p<0.00001) in Bolikhamxay. The
decline of anti-HBc(+) students was also significant at
both recruitment sites between these years (9.3% vs.
4.2%, p<0.05 in Vientiane Capital and 18.1% vs. 6.5%,
p<0.001 in Bolikhamxay). In Bolikhamxay province, but
not in Vientiane, also the decrease of HBsAg(+) students
was significant (6.4% vs. 2.1%, p<0.05). There was no
statistical difference between the proportion of students
with the serological vaccination profile born after the
visible impact of the vaccine in Vientiane Capital (20032007) and Bolikhamxay Province (2004-2007) (28.5% in
Bolikhamxay vs. 25% in Vientiane Capital, p=0.43).
Even when only those students born before or in 2001, the
year of the introduction of the vaccine, were compared
to those students born after this date, the prevalence
of students with serological evidence of vaccination
increased from 13.2% to 21.9% (p<0.05) in Vientiane
and from 3.0% to 19.7% (p<0.001) in Bolikhamxay. At
the same time, serological evidence of previous infection
declined from 11.4% to 4.4% in Vientiane (p<0.05) and
22.0% to 9.3% (p<0.01) in Bolikhamxay. The prevalence
of HBsAg did not decrease significantly in Vientiane or
Bolikhamxay.

Serological profiles by birth cohort

When students of the same age (11-14 years old) from
Bolikhamxay in 2011 (Figure 5C) were compared to
2018, the proportion of students with a serological
vaccination profile was considerably higher in 2018, after
the introduction of the vaccination (28.5% vs. 17.6%,
p<0.05). The proportion of students that were HBc(+)
was also dramatically lower in 2018 compared to 2011
(6.5 vs. 20.1%, p<0.001). However, the prevalence of
HBsAg(+) students was not significantly different in 2018
in this age group (6.5% in 2018 vs. 6.2% in 2011, p=0.56).

HBV vaccination was gradually introduced into the
national immunization programme from 2001 onwards.
Figure 5A and 5B show the serological profiles by year
of birth in Vientiane capital and Bolikhamxay province
in 2018. In Vientiane, there is a visible increase in the
serological profile for vaccination already in 2003,
while in Bolikhamxay it took a year longer (Figure 5).

The prevalence of the vaccination profile was around
25-30% in Bolikhamxay province in the 2011 data in
participants born in 2002-2004 as compared to 3.522.6% in participants born in the same years in the 2018
study (Figure 5). Since participants born in 2002-2004
were 14-16 years old by 2018, this discrepancy is likely
due to antibody waning over time.

67 INSTITUT PASTEUR DU LAOS ANNUAL REPORT 2020-2021

Figure 5. Hepatitis B serological profiles in A Vientiane Capital in 2018, B Bolikhamxay province in 2018 and C
Bolikhamxay province in 2011. Data points are presented with 95% CIs. * = p <0.05; ** = p <0.01, *** = p <0.001,
**** = p <0.0001. In panel A, * relates to the line corresponding to the prevalence of anti-HBc(+), in panel B, * relates
to the line corresponding to the prevalence of HBsAg. In panel C, data from 2001 was omitted due to low sample
numbers. The brackets above the serological profiles indicate the birth year cohorts that were compared with each
other. Abbreviations: VTE, Vientiane; BLX, Bolikhamxay.
Bivariate analyses of 2018 data
Bivariate analyses were performed on the 2018 data to investigate factors associated with the typical vaccination
serology as well as HBV infection. In 2018, age >13 years, not living with parents, not born in a central hospital
and being in an upper school class were negatively associated with the vaccination serology while recall of HBV
vaccination was positively associated (p<0.05). All variables associated with the vaccination profile with a p<0.2
were included in the regression analyses, including in addition province, number of household members, history of
chronic liver disease in the family and more than one sexual partner in the last 6 months.
Exposure to HBV (anti-HBc+) was significantly associated (p<0.05) with higher age, living in Bolikhamxay province,
living in Pakkading district, not living with parents, not born in Vientiane, higher school grade, a history of chronic
liver disease in the family, and lower level of the nearest health care facility (HCF) (Table 11).
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In addition, gender, number of household members, history of sexual contact and >1 sexual partner in the past 6
months were associated with exposure to HBV with a p<0.2 and were included in logistic regression analyses.
Table 11. Factors associated with being seroprotected against HBV (anti-HBs+/anti-HBc-) and exposure to HBV
(anti-HBc+)
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Logistic regression analyses
Some variables with low numbers (living situation, recall of HBV vaccination and the number of sexual partners)
were excluded from the multivariable modelling for identifying factors independently associated with vaccination
serology. Since a large proportion of the students did not know their place of birth, this variable was also excluded.
School grade was excluded since it correlated with age.
Students who were born earlier and recruited in Bolikhamxay were considerably less likely to have a serological
profile of vaccination against HBV (interaction term in model; p=0.003, OR=0.74, CI=0.60–0.90) (Table 12). The
overall model was significant (p<0.0001) but the effects of all variables in the final model could only explain 12% of
the variability in the dataset (Nagelkerke Pseudo-R2).
Table 12. Binomial generalized linear model showing the factors affecting seroprotection against HBV

The final multivariable model of risk factors for HBV infection is shown in Table 13. The same variables were excluded
for the reasons detailed above. The variables describing province and district also contained the same information
and were individually tested in the models. Students living in Pakkading rather than Vientiane Capital (p<0.0001)
and older students (i.e. born earlier) as well as students with known history of chronic liver disease in their families
were more likely to be positive for anti-HBc (p<0.0001 and p=0.003 respectively). The overall model was significant
(p<0.0001), but the effects of all variables in the final model could explain only 15% of the variability in the dataset
(Nagelkerke Pseudo-R2).
Table 13. Binomial generalized linear model showing the factors associated with being exposed to HBV
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Our findings are comparable to those of other studies
observing decreasing anti-HBc positivity rates along with
increasing estimated serological vaccination rates after
The proportion of participants with a serological the introduction of HBV vaccination. Furthermore, in
vaccination profile increased only moderately but logistic regression, older students and students living in
significantly after the introduction of HBV vaccination Pakkading district, a semi-urban area were significantly
into the national vaccination programme in both more likely to show evidence of past infection with HBV.
Vientiane Capital and Bolikhamxay province. Logistic
regression analyses confirmed that the odds of being However, even among the youngest students between 11protected against HBV through vaccination decreased 13 years old, 60% to 75% did not have any serological
with age in combination with living in Bolikhamxay evidence of successful immunisation. However, some
province. These results are in line with the somewhat of these individuals who may have lost their antidelayed extension of the HBV vaccinations from the HBs antibodies despite a previous vaccination may be
Capital to the provinces.
protected through immune memory. The higher antiHBc seroprevalence in the older age group may also be
In Bolikhamxay, the vaccination seems to have caught on partially due to a higher accumulated risk of exposure as
only in children born and vaccinated in 2004, one year the adolescents get older.
later than in Vientiane. Nevertheless, in both study sites,
only about 30% of the participants born 5-6 years (e.g. Our logistic regression models showed that there were
in 2006-2007) after the introduction of HBV vaccination few predictors of past infection or seroprotection
showed the anti-HBs(+)/anti-HBc(-) vaccination profile, against HBV, indicating that there were little systematic
up from pre-introduction levels of 8.3% in Vientiane and risk factors, besides age and location. The relatively
3.3% in Bolikhamxay.
low Pseudo-R2 values indicate a high variability in the
dataset.
Since this study was done in 2018, more than 10 years after
introduction of the vaccine, these rates reflect vaccine Although we can detect these beneficial effects in this
coverage, primary and secondary vaccine failure as well early birth cohort, today the seroprevalence of protective
as waning of anti-HBc antibodies after a resolved HBV anti-HBs antibodies is too low in these adolescents and
infection. It is likely that vaccine coverage was initially warrants at least a refresher booster before they enter
low and only increased with time to the 85% levels into a phase of their lives with new risk factors.
reported in 2017 for the entire country. In addition, in
another study we found that the response to the hepatitis Unfortunately, we were not able to assess the association
B component of the pentavalent vaccine in children of certain risk factors with the serological profiles due
vaccinated with 3 documented doses in 2009-2012 was to low numbers. Increased exposure to risk factors for
below 40% within 9-50 months after vaccination, with a older students may lead to potential health hazards in the
considerable waning effect.
future in Lao PDR.

Discussion

In the present study, the relatively modest increase in antiHBs(+) translated nevertheless into a 2-3 times lower
prevalence of markers of resolved (anti-HBc positive)
and chronic infection (at least in Bolikhamxay), possibly
showing some evidence of less horizontal transmission
due to vaccination efforts.

When the serological profiles in 2018 were compared
to data from 2011 from Bolikhamxay province, the
proportion of students exposed to HBV decreased
significantly in the age groups 11 to 14 years, although the
prevalence of HBsAg, or chronic infection, did not. This
discrepancy may be due to the slow uptake of the birth
dose, which even in 2017 was only at 55% nationwide.
While the coverage with the pentavalent vaccine (at 6, 10
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and 14 weeks) has steadily increased to 85% in 2017 and
was effective in reducing infections later in life, it seems to
have done little to prevent perinatal vertical transmission
and the associated high risk of chronic disease.
Indeed, a history of chronic liver disease in the family was
associated with serological evidence of previous infection
in our study. These findings underline the importance of
further increasing the coverage of the birth dose.

Timeliness of immunisation with
D ipht h er i a - Te t anu s - Per tu s si s
whole cell–Hepatitis B–Haemophilus
influenzae Type B at different levels
of the health care system in the Lao
People’s Democratic Republic: a
cross sectional study

Since we only included students from two provinces, our
ability to extrapolate the findings to the whole country
is limited. In addition, we only included students from
urban and semi-urban areas that belonged mainly to the
Tai-Kadai ethnicity. Since vaccination documents for the
students in both studies were unavailable to us, we could
not interpret the findings with respect to vaccination
status or the number of hepatitis B vaccinations. Another
limitation of this study is that the risk factor history relied
largely on self-reporting.
In conclusion, this study documented a sizable and lasting
reduction in past HBV infections in adolescents born
early after the introduction of infant HBV vaccination.
However, the combination of low coverage and
supposedly low immunogenicity resulted in low overall
protective levels, which may warrant the introduction of
a booster for adolescents at least of these intermediary
birth cohorts. Furthermore, additional research may be
needed to determine if a booster vaccination is enough
to protect these adolescents. A combination of a HBsAg
containing vaccine with the planned introduction of the
school-based HPV vaccine may be considered. The effect
of routine infant vaccination on chronic infection is not
measurable, probably because the uptake of the birth
dose was very low in these cohorts. There is therefore
an urgent need to increase the birth dose coverage
significantly higher than the 55% reported in 2017. In
addition, awareness campaigns regarding the risk factors
of HBV infection should be conducted.
These data were formulated as a policy brief for the
relevant partners such as Lao Ministry of Health and
were published in the International Journal of Infectious
Diseases.

Record keeping in district hospital, Lao PDR

Project coordinators: Lisa Hefele (LIH)
Partners: Luxembourg Institute of Health, Lao Tropical
and Public Health Institute, Lux Dev

Background
The timely administration of vaccines is considered
to be important for both individual and community
immunity. Studies in the UK, China, the USA and lowerincome countries such as Senegal, Malawi and India have
investigated the impact of timeliness on vaccination.
Delayed vaccinations of children may increase the risk
of infection before vaccination, compromising the
success of the intervention as well as herd immunity..
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On the other hand, vaccinations given too early or
without sufficient interval between the doses may not be
fully protective.
In Lao PDR, the expanded programme on immunization
(EPI) is one of the most successful public health
programmes and routine vaccination coverage has
increased for more than ten years. In 2018, the estimated
coverage for the 3rd dose of the pentavalent diphtheriatetanus-pertussis-hepatitis B-Haemophilus influenzae
type b vaccine (DTPw-HepB-Hib) was 84%(“Gavi
country factsheet : Lao People’s Democratic Republic,”
n.d.). However, it was reported in 2012 that only a small
number of children had received all 3 doses of the DTPwHepB-Hib vaccine by the recommended age of 4 months.
In Lao PDR, Central hospitals (CH) in Vientiane Capital
represent the highest level of the health care system,
followed by provincial hospitals (PH) and district
hospitals (DH). Health centers (HC) that provide
only basic medical services, represent the lowest level.
Typically, health care facilities (HCF) such as HC or DH
provide immunization services to several villages within
a flexible radius. Vaccinations are registered in the yellow
child vaccination card (YC), which stays with the family,
and the hospital records (HR), which can consist of
one registry book at the mother and child department
but also includes the vaccination books of the EPI
team, typically one vaccination book for each village.
Regardless of where the vaccination takes place, the
children are usually listed in the book of the home village
and in case of outreach vaccination, the books are taken
to the villages. The HR as well as YCs are standardized
and provided by the health offices.
The primary objective of this study was to investigate
the timeliness of vaccination with the three doses of the
pentavalent DTPw-HepB-Hib routine childhood vaccine
in fully vaccinated children in Bolikhamxay province and
Vientiane Capital. For this purpose, the dates of vaccination
as recorded in the YC and HR were compared and the
proportion of children that received the vaccination
with delay was estimated. Furthermore, we investigated
risk factors associated with delayed vaccination.

Participants and Methods
Participants
The study took place in the context of a larger vaccine
immunogenicity study in Bolikhamxay province and
in Vientiane capital in 2017. All participants had
received the full course of the DTPw-HepB-Hib vaccine,
documented in either the HR or YC. In Vientiane
Capital, 319 children aged 8 to 23 months and their
parents/guardians who visited the Children´s Hospital
for unrelated health reasons or MR vaccination were
enrolled. In Bolikhamxay province, 843 children aged
8 to 28 months were recruited, who were vaccinated
in the PH, three DHs and ten HCs. Before the start of
the sample collection, the study was explained to the
head of the participating village and to the parents of
the participants by a health care worker. All parents/
guardians signed the informed consent form and could
withdraw their participation at any time. A standardized
questionnaire was designed to collect information about
the participant´s socio-economic background, access
to health care, history and location of vaccination.
Vaccination histories were verified and confirmed in the
HR at the HCF, if available, as well as on the YC. The
data was double entered into Epidata independently
before data analysis. Serum samples were collected from
participating children to assess antibody levels. The study
was approved by the Lao National Ethics Committee
(Reference numbers 033/2017/NECHR, 032/2017/
NECHR, 031/2017/NECHR, 056/2017/NECHR) and by
the internal ethics review board of the Institut Pasteur
du Laos.
Vaccination dates
The vaccination history of the participants was recorded
from the HR and/or YC. The age of the participants in
weeks at the time of the vaccination with DTPw-HepBHib and with the hepatitis B birth dose was calculated
based on the birthdate and the date of the vaccination.
The age when receiving each vaccine dose was defined
as: “timely” when between 6-7 weeks for dose 1 (DTPwHepB-Hib 1), 10-11 weeks for dose 2 (DTPw-HepB-Hib 2)
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and 14-15 weeks for dose 3 (DTPw-HepB-Hib 3). When
the participant was older or younger, the vaccination was
considered to be “earlier” or “later” than recommended.
An interval of 4 weeks is recommended between each
dose and intervals shorter than 4 weeks or longer than
5 weeks were considered “shorter” or “longer” than
recommended. The WHO recommends that primary
vaccination with the DTP-containing vaccine is
completed at 14 weeks and latest at 6 months (24 weeks)
of age. In this study, we considered 16 weeks (in order to
give some time margin) and 24 weeks (the latest WHO
recommendation for completeness) as cut-off for the
timely completion of vaccination with DTPw-HepB-Hib.
The proportion of participants that had received DTPwHepB-Hib by 16 and 24 weeks at each health care level
was compared to the level of the CH. Furthermore, we
used 24 weeks as a cut-off in order to identify factors
associated with the timely completion of the schedule or
not.
In order to detect irregularities in the vaccination
documents of participants who had both the HR and
YC available, the time discrepancy between documented
vaccination dates was obtained by subtracting the
vaccination date in the YC from the vaccination date in
the HR. Since vaccination dates in the YC were considered
more reliable as the cards stay with the mothers, we
gave priority to the YC to calculate the median age at
vaccination and the intervals between vaccinations.
Whenever the YC was not available, the date in the HR
was used.
Laboratory analysis
The serum samples were analysed by commercial ELISA
kits as described elsewhere (Hefele et al, 2019) Protective
immunity was considered if the participants had an antidiphtheria titer ≥0.1 IU/ml, an anti-tetanus titer >0.5 IU/
ml and an anti-Haemophilus influenzae type b (Hib) titer
>1.0µg/ml. For the anti-hepatitis B titer (anti-HBs), two
cut-offs were used: ≥10 IU/l and ≥100 IU/L. A titer ≥22
U/ml was used as indication of exposure to the vaccine
antigen for B. pertussis.

Statistical analysis
Data analyses were conducted using R software (version
3.5.3) with the following packages: “tidyverse”, “lubridate”, “MASS”, “rcompanion”, “lmtest”, “car”, “epitools”
and “pROC”.
Chi-squared, Fisher´s exact test and independent
student t-test were used as appropriate. In order to assess
whether any of the socio-demographic or vaccination
related factors are associated with the completion of
primary vaccination with DTPw-HepB-Hib by 24 weeks
(6 months) of age, Chi‐square test and Fisher’s exact
test were performed. Odds ratio (OR), 95% confidence
intervals (CI) and p-value were calculated. Logistic
regression with binomial response variable was performed
in order to determine which factors affect completion of
vaccination by 24 weeks. Only variables with a p-value
<0.2 were included in the binomial generalized linear
models (GLMs).
A correlation value >0.5 or a variance inflation factor
>2-5 was considered as correlation and the variable which
was deemed to be less important and/or with the lower
impact was removed. Binary regressions were performed
using a stepwise method for removing variables that
are not associated with the response variable one by
one, taking both the p-value of the variable and the
Akaike Information Criterion (AIC) of the model into
consideration. The best fitting model was selected by
comparing the AIC weights for a set of fitted models. The
final model was assessed in comparison with the null
model using a likelihood ratio test (R function “anova”
with argument test set to “Chisq”). In addition, the
individual effect of the variables in the model was tested
by Wald tests (R function “Anova” with argument test.
statistics set to “Wald”). In order to assess the predictive
ability of the model, the area under the curve (AUC) was
calculated using the “roc” R function.
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The birth dates of 34 (7.1%) participants differed between
YC or HR. From the 479 participants in Bolikhamxay
with both HR and YC, 180 (37.6%) had at least one
mismatch among the three vaccination date-pairs. From
Documentation of vaccination
these 180 participants, 43.3% had a mismatch in the dates
During recent years, the vaccination schedule expanded for DTPw-HepB-Hib 1 and 62.8% for DTPw-HepB-Hib
with the inclusion of new vaccines and/or additional 3. 17.2% had mismatches for all three date-pairs. The
doses, , and the layout of YC and HR was gradually date for DTPw-HepB-Hib 3 in the HR was before the YC
adapted. During the review of the vaccination history, in 71 (39.4%) cases while it was later in only 37 (20.6%)
we came across different formats and versions of the of the 180 participants. The proportion of mismatches
YC and HR. Major changes in format were introduced increased from DTPw-HepB-Hib 1 to 3. At the PH level,
with the pneumococcal vaccine (PCV13), the inactivated
polio vaccine (IPV), the Japanese encephalitis vaccine only 2.4% to 6.0% of the vaccination dates mismatched
(JEV) and the second dose of the measles-rubella vaccine from DTPw-HepB-Hib 1 to 3 (Table 14).
(MR). Not all facilities used the latest date version of the Table 14. At the DH and HC level, there was a higher
HRs or YCs. However, since the pentavalent vaccine was proportion of mismatches between vaccination dates
introduced already in 2009/10, it was included in all at the facility as compared to outreach. The highest
versions of the YC and the HR inspected in this study. At proportion of mismatches (41.1%) was found at the health
the CH, the three doses of DTPw-HepB-Hib vaccination center level among the participants vaccinated directly
were verified in the YC of all participants from Vientiane. at the facility. Here, also the largest mean discrepancy
Most of these children (65.5%) were vaccinated with all between the YC and HR was observed (-9.9 days).
three doses at the Children´s hospital, the others received
some or all of the doses at another CH in Vientiane. Several other observations were made: In some cases
In Bolikhamxay, the parents of 620 children (73.6%) (7.8%) among the 180 participants with both records,
presented the YC. The vaccination entries in the HR either DTPw-HepB-Hib 2 or 3 or both, the HR had the
were found for 83.3% of the children and for 56.8%, both same entry as DTPw-HepB-Hib 1 and/or 2 in YC; many
of the mismatches differed by less than 7 days (23.9%) for
sources were available.
at least 1 date-pair or even all three date-pairs; for 9.4%
of participants all dates in the HR were before the YC; for
Comparison of yellow cards and hospital records
7.2%, both the intervals were 4 weeks in the HR but not
At the Children’s hospital, it was possible to review the in the YC and at least one of the dates in the HR was beHRs of all three doses for 88 (27.6%) participants, and fore the one in the YC. On very few occasions, two doses
for at least one dose for 155 (48.6%) participants. All were denoted with the same date or an obvious mistake
vaccination dates matched between the YC and HR. was made with respect to the recorded year or the day.
However, for 8 (2.5%) participants, the birth date entry Because the YC were less likely to be tampered with, the
dates in the YC were given priority in case of mismatches.
in YC and HR did not match.

Results

In Bolikhamxay, both HR and YC were available
from 479 (56.8%) participants. We discovered a
number of discrepancies between the two documents.
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Table 14. Comparison between vaccination date pairs from the vaccination books and vaccination cards

Age at vaccination
The median age at vaccination with DTP-HepB-Hib 1, 2
and 3 increased at the lower ranked health care facilities
(Table 15) and with each dose, e.g. the median age at the
first dose was 6.7 weeks at the Central hospital level, but
9.4 weeks at the health center level when participants
were vaccinated by outreach services.
The Kaplan-Meier curve shows that at the CH level, 50%
of the children were vaccinated at the age of 6.7 weeks
with DTPw-HepB-Hib 1 compared to almost 9 weeks
at the HC level. For DTPw-HepB-Hib 3, there was a
considerable delay at all lower ranked facilities. At the
HC level, 50% vaccination coverage was reached at 23.1
weeks (CI: 22.4-24.4) and considerably fewer children
were vaccinated by 24 weeks (6 months) of age compared
to CH, PH and DH levels.

Even at the CH level, less than half of the participants
had completed the full course of DTPw-HepB-Hib by
the time they were 16 weeks old. However, by week 24,
more than 90% of the participants at the CH and PH level
(94.7% (95% CI [92.2-97.1]) and 92.6% (95% CI [88.896.3]) respectively), as well as participants vaccinated
directly at the DH level (91.5% (95% CI [86.5-96.6]))
had received DTPw-HepB-Hib 3. Less participants that
were vaccinated at the HC level and during DH outreach
services were vaccinated with the 3rd dose by 24 weeks of
age (58.4% (95%CI [54-62.7], p<0.0001) when compared
to the CH.

In order to investigate any association between delayed
vaccination (defined as age at DTPw-HepB-Hib 3
>16 weeks) and seroprotection against any of the five
vaccine components, bivariate analyses were performed
among those children vaccinated at the CH and PH
level. Receiving the 3rd (last) dose of the pentavalent
In order to estimate the timeliness of vaccination, the vaccination more than 16 weeks after birth was not
proportion of participants vaccinated at a given age was associated with lower seroprotection in this study.
calculated (Figure 6) . The proportion vaccinated at the
recommended 6 weeks of age decreased from 67.7% at
the CH to 32.4% at the HC, and outreach vaccination
was as low as 12.7%. For DTPw-HepB-Hib 2, most of the
participants were still vaccinated within a week of delay
at the CH and PH. The majority of participants were
vaccinated with a delay of 2 or more weeks for DTPwHepB-Hib 3 at all locations.
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Figure 6. Proportion of participants vaccinated with DTPw-HepB-Hib 1, 2 and 3 at a given age by health care levels.
Arrows indicate recommended week of vaccination. CH = Central hospital level, DH = hospital level, HC = health
center level. The age at vaccination was calculated based on the vaccination card, and in case the vaccination card was
not available the date in the hospital records was used.
Table 15. Median age at vaccination in weeks according to health care level
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Interval between vaccination doses
At the CH level, the median interval between DTPw-HepB-Hib dose 1 and 2 was 4.7 weeks and only somewhat higher
for outreach vaccination at the HC and DH level (5.1 and 5.4 weeks respectively). At the CH and PH level, 65-70%
were vaccinated within the recommended interval of 4 weeks between dose 1 and 2 and dose 2 and 3. Considerably
less participants were vaccinated within 4-week intervals in lower ranked facilities. Only very few participants were
vaccinated within less than 4 weeks (rates ranging from 0.0% to 4.4%) at any health care level.
For most participants, at least one of the two intervals was longer than 4 weeks (DTPw-HepB-Hib 1 and 2 and
DTPw-HepB-Hib 2 and 3).
Predictors for timely completion of vaccination with DTPw-HepB-Hib
We used timely completion with DTPw-HepB-Hib 3 at 24 weeks as binary outcome and performed logistic regression
analyses to identify predictors in Bolikhamxay province. The bivariate analyses showed that being an older mother
with a higher education and a higher household income was more often associated with timely vaccination. Markers
of inequity in access to health care (delivery at home, no ANC and no hepatitis B birth dose) all are also predictors of
delayed vaccinations. Travel time to health care facilities, vaccination by outreach and not belonging to the Tai-Kadai
ethnic group emerged as obstacles to timely vaccination.
In logistic regression analyses all variables associated with the outcome with a p<0.2 were included. However,
since “place of birth” and “district” correlated with the “place of vaccination”, these variables were excluded from
analyses. “Travel time to the next health care facility” was used as surrogate for distance and “received ANC” was
used as surrogate for ANC practices in the modelling. The variables “age of participant”, “age of mother”, “number
of household members”, “number of siblings” and “travel time to the next health care facility” were included in the
logistic model as numeric variables. Several variables remained independently associated with the outcome (Table
16): Participants were more likely to have completed the primary vaccination series by the age of 24 weeks (6 months)
if they were not vaccinated by outreach services and if they had received the hepatitis B birth dose. Furthermore,
the probability of timely completion increased with age and education of mother but decreased by number of
siblings. The fit of the overall model in comparison to the null model was assessed (p-value < 0.0001, AUC = 77.9%).
Table 16. Binomial generalized linear model showing the factors affecting completion of vaccination by 24 weeks
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Hepatitis B birth dose and recall by health facility
At the CHs in Vientiane Capital, 89.7% had received the birth dose according to YC or HR compared to 76% in
Bolikhamxay (Table 17). All of the parents of participants from Vientiane Capital stated that their children had
received the vaccination at birth (BCG and/or hepatitis B birth dose) at the Children’s hospital or another CH. In
Bolikhamxay at HC level, only 28.3% of children whose parents remembered that a vaccination was given at birth
had record of the hepatitis B birth dose. These participants were almost exclusively born at home.
In Bolikhamxay, both HR and YC were available from 479 participants and from those, 313 (65.3%) participants
had a vaccination date for the birth dose. The vaccination dates matched in both HR and YC for 91.7% of these
participants.
The hepatitis B birth dose is recommended to be given within 24 h of birth and latest within the first 7 days after
birth(Strategic Advisory Group of Experts (SAGE) on Immunization, 2017). The vast majority of the participants in
our study that received the hepatitis B birth dose, did receive it on the day of their birth (93.5%) and only 4.1% did
receive it later but within 7 days after the birth date.
Table 17. Numbers of participants that received the hepatitis B birth dose according to their vaccination cards or
vaccination records and the level of health care system
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Discussion
Reliable and centralized documentation is important
for monitoring vaccination coverage and the quality of
immunization programmes. When both HR and YC were
available, 38% of children had mismatches in at least one
of the vaccination date-pairs, and for 63% of those, the
date for DTPw-HepB-Hib 3 did not match. At the PH
only 2.4% of mismatches were found for the first dose,
but in lower ranked health facilities up to 19% of date
pairs mismatched. The mismatches increased with each
dose (up to 41% at the HC level). There were also 7.1%
mismatches in birthdates between the two vaccination
records. Mismatches in calendar days, months or years,
are indications that dates are not entered simultaneously
and at the same session in the YC and HR. Vaccination
books are usually assigned to each village and taken along
to the village during outreach sessions. When the books
or the YC are forgotten, retrospective entry of dates may
be common. Vaccination dates may also be entered in
the YC in advance as a reminder for the parents, but
then vaccination may have taken place at another date.
Thus, the importance of written documentation needs
to be emphasized at every level of the health system.
In particular, the management of hospital vaccination
books/records needs to be strengthened, the procedures
of record keeping in both the YC and the HR should be
reviewed, and additional training of the health care staff
is required to improve the reliability of entries.
In bivariate analyses, essentially all indicators of
poor access to health services were very specifically
associated with delayed completion of DTPw-HepB-Hib
vaccinations. While this study included only children
who completed vaccination, it could be extrapolated
that these are also the risk factors for missing at least the
last pentavalent dose. After logistic regression analyses,
lower education level of the mother, not receiving the
hepatitis B birth dose as well as vaccination by outreach
service, were independently associated with the delayed
completion of full vaccination with DTPw-HepB-Hib.
Due to the geography and infrastructure of the country,
around 30% of the villages are classified as remote and

are difficult to access. Outreach services should be
conducted in at least four rounds per year; however, in
2016, it was estimated that only 9% of remote villages
were visited four times. The education of the mother
has also been shown in other studies to be an important
driver on timely immunization or timely completion of
specific vaccinations. These results indicate that there
is a need to further improve access to health services,
especially in remote rural areas.
Almost all participants in Vientiane Capital but only
two thirds of the participants living in Bolikhamxay
had received the hepatitis B birth dose; however, this
is probably a considerable overestimation of recipients
in the general population, since we only enrolled
participants with a full course of pentavalent vaccination.
Recent data estimate the coverage for the birth dose in
2017 to be 55% nationwide. Even among children who
received all three doses of DTPw-HepB-Hib, only 28.3%
had received the hepatitis B birth dose at the health
center level in areas covered by outreach. Although the
overall number of home births in Lao PDR has decreased
from 59% in 2010 to 35% in 2017, these findings are still
concerning.
There are several limitations to this study. Those include
that the specific place of vaccination (either outreach
or on-site) was only available by parents’ recall. Since
only children with three doses were included, we cannot
determine the number of children who missed one or
two doses. Our questionnaire may also not have captured
all risk factures for delayed vaccination and our findings
may not necessarily be valid for the whole country
although it shows a typical pattern.

Conclusion
During the past few years, major progress has been made
in Lao PDR in vaccine coverage and seroconversions
rates. In this study, we observed a general delay of
vaccination with DTPw-HepB-Hib and discrepancies
in vaccination records. Vaccination delay was associated
with indicators of poor access to health services.
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To further improve the child vaccination programme and
to reliably identify children who missed vaccinations,
reasons for the discrepancies and inconsistency in
vaccination documents should be investigated and
training of health care staff in robust documentation
and management of health records should be
provided. We suggest to include timely completion
of vaccination as a quality indicator for the national
immunization programme in addition to coverage
rates and seroconversion rates. These data have been
communicated to Lao Ministry of Health as a policy brief
and submitted as a manuscript for publication.

Pertussis in Lao PDR: Seroprevalence
and disease

Background
Whooping cough or pertussis, a highly infectious
disease that mainly occurs in children, is caused by the
gram-negative bacteria Bordetella pertussis. Symptoms
such as fever, runny nose and cough, occur within
seven to ten days after exposure and develop into a
paroxysmal cough followed by whooping. Symptoms
are often uncharacteristic, including apnoea, cyanosis
and lymphocytosis and may not be recognized early
on. Complications include pneumonia, otitis media,
encephalitis or convulsions. In children, pertussis is more
severe than in adults. Adults who were never vaccinated
or have lost their immunity can be a reservoir for B.
pertussis and potential sources of infection for children.
If the mother has sufficient antibodies against pertussis
toxin (anti-PT), transplacentally acquired antibodies
may protect new-borns during the first months of their
lives.
Lao PDR has the highest mortality rate in under 5-year
olds within the Association of Southeast Asian Nations,
and 63.9 deaths per 1000 live births. DTP-vaccine was first
introduced in two provinces, Vientiane and Savannakhet,
in 1979. Nationwide DTP-vaccination was implemented
in 1989, but coverage reached only 60% by 2008, 89% in
2015 and 82% in 2016. In 1990, pertussis caused 2.7% of
premature deaths in Lao PDR, but decreased ranking of
the causes of premature deaths from rank 22 to rank 33
by 2010. In 2009, the country switched from the DTPvaccine to the pentavalent vaccine (containing in addition
hepatitis B and haemophilus influenzae components)
given at 6, 10 and 14 weeks of age. Both vaccines contain
a whole-cell pertussis emulsion (wP).

Nai ban (village head) in Champasack reading project
information sheet during COVID-19 study. He is sitting in the
village office, under a COVID-19 information poster.

Project
coordinators:
Daria
Phonethipsavanh Nouanthong (IPL)

Kleine

(LIH),

In a previous study we showed that the low seroprevalence
of other components of the pentavalent vaccine was not
only due to low vaccination coverage, but also to a low
response to the vaccine.

Outbreaks of pertussis were reported in 11 of 17 provinces
throughout Lao PDR between 2011 and 2017. The WHO
Partners: Luxembourg Institute of Health, Children’s describes disease surveillance for B. pertussis in Lao PDR
Hospital, Vientiane, Lao Red Cross, National Centre for as inadequate.
Laboratory and Epidemiology, Vientiane
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In this study we aim to investigate the current
epidemiological situation in Lao PDR in order to
estimate disease susceptibility, age-dependent incidence
and to develop strategies to mitigate pertussis outbreaks
and reduce child mortality.

Methods

The recruitment was school-based as part of a study
on measles/rubella vaccine coverage in 2011/12 (ethics
approval number NEHCR 001/2011). Their individual
immunisation status is unknown, but vaccination
coverage was estimated to be up to 54% in Luangprabang,
74% in Savannakhet and 56% in Bolikhamxay.

Blood donors. Adult blood donors 19 to 65 years of age
(n=517) were recruited between 2013 and 2015 from
Study participants
Xayaboury, Huaphan, Luangnamtha, Khammuane,
Attapeu, Luangprabang provinces and Vientiane Capital
This study included 7 cohorts (n=3547). Informed (ethics approval number NEHCR 059/2014). Their
consent was obtained from all participants or their immunisation status is unknown. Vaccination coverage
was estimated as 54% for those between 20 and 23 years
parents/guardians.
In the cohort descriptions, vaccination coverage refers to of age. Those older than 38 years in Vientiane and older
three vaccine doses during the first year of life. Outbreak than 25 years in other provinces were born before the
data are obtained from Bouaphan Khamphaphongphone, DTP-introduction.
NCLE. Data about vaccine coverages was received from
Dr. Anonh Xeuatvongsa, NIP-MHCH, Lao PDR and the Healthcare workers (HCW). Adult HCW (n=469) were
recruited from 3 central, 2 provincial and 8 district
Gavi Vaccine Alliance.
hospitals within Vientiane Capital in 2013 as described
Children with documented vaccination. Children previously (ethics approval number NEHCR 038/2013).
aged 3 months to 5 years with 3 documented doses of Their immunisation status is unknown. Vaccination
pentavalent vaccine were recruited from Vientiane coverage was estimated to be up to 54% for those under
Capital, Bolikhamxay and Khammouane provinces in 35 years, while those older than 35 years were born before
2013/14 as described previously (n=958, ethics approval the DTP-introduction.
number NECHR 860/2013. Antibodies against tetanus
were used as a marker for vaccination. Antibodies against Pregnant women and paired cord blood. Serum of
diphtheria and hepatitis B surface antigen were used for 170 pregnant women aged 15 to 42 years and paired
comparison of immunogenicity.
cord blood samples were obtained from Savannakhet
province in 2017 as part of a study on maternal-neonatal
Pre-school children. 117 pre-school children aged 1 tetanus. Women were recruited whilst attending district
to 5 years of age were recruited in 2013 from Xamtai hospitals for delivery (ethics approval number NEHCR
and Kuan districts of Huaphan Province as described 046/2017). Their immunisation status is unknown. There
previously (ethics approval number NECHR 732/2013). was an estimated provincial vaccination coverage of up
Immunisation status was known from 101 participants, to 74% for those younger than 38 years of age, while
including 66 fully immunised children. Vaccination those older were born before the vaccine introduction in
coverage of the children with unknown immunisation Savannakhet.
status was estimated at 44% to 95%.
Symptomatic children. In 2014/2015, throat swabs
Schoolchildren. Schoolchildren aged 6 to 19 years (n=671) and nasopharyngeal aspirates were collected from 475
were recruited from Luangprabang, Savannakhet and children aged 0-15 years, presenting at the Children
Bolikhamxay provinces.
Hospital in Vientiane with fever (n=411), cough
(n=429) and/or rhinorrhea/nasal congestion (n=443).
All had unknown immunisation status (027/NIOPH/
NECHR/2015).
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Serology
All serum samples (n=3072) were analysed by commercial
ELISA (EUROIMMUN, Lübeck, Germany) for anti-PT
IgG. According to the manufacturer’s instructions and
previous studies, titres are indicative of vaccination and
infection histories. Thus; <5 IU/mL corresponded to
seronegativity; 5 to 40 IU/mL, infection or vaccination
more than 12 months before; 40 to 100 IU/mL, infection
or vaccination within the past 12 months; ≥ 100 IU/mL,
acute infection or recent vaccination. Although a high
antibody level of anti-PT IgG is associated with protection
against B. pertussis, a protective titre has not been
defined. Antibodies against tetanus toxin (anti-TT Ig)
were measured by commercial ELISA (EUROIMMUN,
Lübeck, Germany).
PCR
For symptomatic children, nasal swabs and
nasopharyngeal aspirates were analysed for the presence
of B. pertussis by a multiplex conventional PCR. DNA
was extracted from pooled paired samples using Trizol
LS (Life Technologies, Thailand) and Pure Link Viral
RNA/DNA Mini Kits (Life Technologies, Belgium).
Statistics
Data were entered into Excel and analysed by SPSS.
Proportions of different groups were compared by Chisquare tests. Logistic regression was used to estimate
crude and adjusted odd ratios (OR) with 95% confidence
interval (CI). P-values <0.05 were considered significant.

Results
Children with documented vaccination (aged 3
months-5 years)
Despite three documented doses of pentavalent
vaccine, overall seronegativity was very high (38.2%;
Figure 7). Even when using the TT-status as a marker
for vaccination, 217/787 (27.6%) TT-positive children
were seronegative for anti-PT IgG. Serology indicating
vaccination (or infection) within the last 12 months was
low (14.3%).

Figure 7. Pertussis
In children vaccinated within the last 12 months
there were significant differences in immunity levels
between provinces and vaccine components (Figure
2). While children from Khammouane had lower
immunity against diphtheria (50.0%) and hepatitis
B (46.2%) than children from Vientiane (64.9%,
P=0.027; 52.6%, P>0.05, respectively), their anti-PT
IgG seroprevalence was significantly higher (74.2%
and 57.8%, respectively, P=0.018). This is suggestive
of pertussis infections in Khammouane e.g. during
a reported outbreak there at the time of sample
collection, rather than better vaccine immunogenicity.
Overall, seronegativity was higher in those with
documented vaccination > 20 months ago (42.5%),
compared with those documented vaccinated within the
last 12 months (32.1%; P=0.009; Figure 2), suggestive
of antibody waning. The prevalence of titres indicating
vaccination/infection within the last 12 months was not
significantly different according to time since vaccination
(13.4% and 16.7%; P=0.77; Figure 8), further suggesting
pertussis infections.
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Schoolchildren (age 6-19 years)

Figure 8. Pertussis
Pre-school children in Huaphan province (1 to 5 years
old)

In this cohort, titres above 40 IU/mL were interpreted as
infections during the last year, since the vaccination was
more than 5.5 years previously. Approximately half of
the schoolchildren were seropositive (52.16%), including
10.28% with titres indicating infections <12 months
and 3.34% indicating recent infections (Figure 1). A
reported pertussis outbreak in Savannakhet in 2011/12 is
compatible with high seropositivity and recent infections.
Seropositivity in Savannakhet (65.2%), as well as serology
showing recent infections and infections <12 months
(24.8%), were significantly higher than in Bolikhamxay
(44.2% and 9.4%; p<0.001) and Luangprabang (48.2%
and 7.9%; p<0.001). In Bolikhamxay, the seropositivity
rate was significantly higher in 13- to 19-year olds (53%)
than in 6- to 12-year olds (37.6%; p=0.018), indicative
of ongoing unreported outbreaks in these age groups.
Thus, pertussis affects schoolchildren all through their
adolescent life in all three provinces.
Adult blood donors
For the adult cohorts, a seropositive result is more likely
to be due to a past infection, since the last vaccination
was more than 14 years previously. Of the blood donors
who were born before vaccine introduction in 1979
(Vientiane)/1989 (nationwide), 61.64% (188/305) were
seropositive, suggesting a high incidence of pertussis
during their childhood and more recently (11.5%).
A reported outbreak in Khammouane in 2012/13 is
compatible with a significantly higher seropositivity in
this province (85/115; 73.9%) than in Attapeu (69/118;
58.5%, p=0.037) or Vientiane (70/129; 54.3%, p=0.026).

The highest rates of serology indicative of recent
infection/vaccination (3.4%) and <12 months infection/
vaccination (18.0%) were found in this cohort. Also, 37.6%
had antibody titres suggesting infection/vaccination >12
months before and 41% were seronegative (Figure 1). In
Xamtai district, closer to the nearest health facility, there
was significantly higher seropositivity (38/53; 71.1%)
compared to Kuan district (30/63; 47.6%, P=0.009). A
longer distance to the health facility (P=0.007) and living
in a household with <7 members (P=0.037), had a higher
rate of titres showing infection/vaccination <12 months
Healthcare workers
ago.

The seroprevalence in HCW was similar to the other adult
cohorts (Figure 1). They had a relatively low prevalence
of titres indicating recent (0.6%) and <12 months
(6.0%) infections. Notably 45.4% were seronegative and
susceptible to disease.
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Mother and cord blood
There was a highly significant correlation between the
mothers’ titre and the paired cord blood (R value = 0.8148,
P=<0.001; Figure 3). 3/170 women (1.2%) had antibody
titres indicative of acute infections. Half of the mothers
were seronegative (51.7%; Figure 1), also leaving their
babies unprotected. A reported outbreak in Savannakhet
5 years before sample collection suggests that circulation
in this province is high, increasing the risk of infection
for the new-borns.

Figure 9. Pertussis
Symptomatic children
B. pertussis was detected in 1.05% (5/475) of children
who presented with respiratory symptoms. The B.
pertussis positive children were between 3 and 13 years
old (mean=7). Two cases were detected in March 2015
and three other cases occured in June 2015.

Discussion
This study is the first to address the epidemiology of
pertussis in Lao PDR, the country with the highest
disease specific mortality in South-East Asia.
Despite three documented doses of the pentavalent
vaccine, only two thirds of vaccinees aged 3 months
to 5 years were seropositive. This is similar to low
immunogenicity against other components of the vaccine
in this cohort. Due to waning antibodies, the percentage
of children protected by the vaccine will further decrease.
In the other child cohorts, including the pre-schoolers,
vaccination coverage was low. Nevertheless, these cohorts
had higher incidence of titres ≥40 and ≥100 IU/mL. This
serology paired with many seronegatives is suggestive
of poor vaccine response/coverage followed by wildtype infection. Low vaccine response/coverage were
particularly a problem for children living further away
from the health care facility. Vaccination of pre-schoolers
living in more remote areas is conducted by outreach
teams, transporting the vaccine from the nearest health
care facility to the villages, explaining why vaccination
may be less robust and the disease burden higher.
High seronegativity in schoolchildren aged 6 to 19 years
indicates incomplete vaccine response, coverage and
waning of immunity. Since this cohort was vaccinated at
least 5 to 6 years earlier, the high prevalence of titres ≥40
IU/mL indicates high pertussis incidence. In Savannakhet,
high titres in schoolchildren and also in elder children
and adults are compatible with the outbreak reported
before or during the sample collection.
Adult blood donors had a lower rate of titres indicative
of acute infections (1.16%) and infections <12 months
(9.7%) than the pre-school children and schoolchildren,
but it was higher than in Thailand (6.3%) and in Europe
(1%-6%) during the 1990s. There was a high percentage of
blood donors with titres indicating infection >12 months
earlier (52.42%) and a lower proportion of seronegatives
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(36.8%). Seropositivity in this age group is comparable
to other countries such as Mexico with 50% and 47.6%
seropositives, respectively.

Conclusion

Serology suggests that the incidence of pertussis is high in
under-fives and infection continues in teenagers and even
in adults. This seems to be due to low vaccine response
especially after outreach vaccination and to rapid
antibody waning. In adults born before the introduction
of pertussis containing vaccines the seroprevalence can
be as high as 75% but less than 50% in HCW. Thus,
systematic vaccination of HCW, especially for those in
neonatal care, should be considered. More importantly,
Finally, we observed a significant correlation in booster for pregnant women during antenatal care and
antibody levels between pregnant women and cord for children before the age of 5 years is recommended.
blood, confirming trans-placental transfer of protective There is also a need to strengthen the reporting of this
antibodies. Approximately half of women and cord highly prevalent notifiable disease. Pertussis diagnostic
blood were seronegative and therefore susceptible to should be introduced at least in one central facility. These
infection. For this reason some countries recommend an data and recommendations have been formulated as a
antenatal vaccination with pertussis-containing vaccine. policy brief and reported to the Lao Ministry of Health
So far, there is no such recommendation in Lao PDR, and published as a manuscript.
but there are no previous data about pertussis in newborns and infants. While aP vaccines could interfere with
childhood vaccination response, wP vaccines may have
higher immunogenicity and the benefit of this is still
under investigation.
We find that a significant proportion of HCW are
susceptible to pertussis and at potential risk of infection
from their patients. This is in line with our previous
reporting of a high susceptibility of HCW in Lao PDR
to other vaccine preventable infections. It is comparable
to other studies addressing the susceptibility of HCW to
pertussis.

In a study in Thailand, 6.3% of over 11-year old children
were infected during the 12 months. Using their cut-off
of 40IU/ml, we estimate infections in 10.3% (186/1799)
of over 7 year-olds in Lao PDR. This corresponds to an
estimated incidence of 10339/100,000 in this population,
similar to an estimated 9395/100,000 in Guangdong
province in China. In our study, the detection of B.
pertussis in symptomatic children from Vientiane
(1.05%) confirmed the active circulation of B. pertussis at
Vilaysone Khounvisith (IPL), Lisa Hefele (LIH) and
least in this age group.
Despite serological evidence of high pertussis incidence,
less than 50 annual cases have been reported from 2016
to 2018. While 1726 pertussis cases were notified from
eleven provinces throughout Lao PDR since 2011, there
was none reported from Vientiane capital (NCLE). As
in other countries, there seems to be a considerable
underreporting of pertussis cases in Lao PDR.

Souphaphone Vannachone (LTPHI) processing samples for
HBV vaccine impact study, Provincial Hospital, Bolikhamxay
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Parasitology Laboratory
Lao-Japan joint Lab
The aims of the Parasitology Laboratory are to carry out research and training in the area of parasitology to better
understand parasitic diseases affecting the Lao population and to propose ways to mitigate possible infections, and
to provide technical supports to the national-level institutions in the areas of malaria and other parasitic diseases.
Head of Laboratory:
Shigeyuki KANO, MD, PhD
Scientist:
Moritoshi IWAGAMI, PhD, Laboratory Manager
Junior Scientists:
Phonepadith KHATTIGNAVONG, MD
Sengdeuane KEOMALAPHET, MD
Phoyphaylinh PRASAYASITH, MD
Technicians:
Pheovaly SOUNDALA
Sonesimmaly SANNIKONE
Trainees:
Anousone KIENGPASA, MD (July 2019-June 2020)
Phouniloud HONGVANGTHONG, MD (July
2020-February 2021)
Visiting Scientists:
Phonepadith XANGSAYARATH, MD, PhD
Masami NAKATSU, PhD

Projects
Arboshield Project
Antimalarial Drug Therapeutic Efficacy Study
5-Aminolevlinic acid (5-ALA) Asymptomatic Malaria Project

87 INSTITUT PASTEUR DU LAOS ANNUAL REPORT 2020-2021

Executive summary
Arboshield project is aim to improve capacity of
surveillance, outbreak detection/response, diagnosis/
treatment/prevention of vector-borne diseases, as
well as biosafety/security, especially for Lao Military
sector. A role of the Lao-Japan Parasitology lab in this
project is to improve malaria surveillance and diagnosis
for the military sector and the civil sector through
training and quality assessment. We conducted a short
training course of malaria for staffs in the military
hospitals and civilian hospitals. One year of on-the-job
training of military staffs in Institute of Preventative
Medicine was also conducted. As a quality assessment,
we analyzed blood samples (n=320 in 2019; n=23
in 2020) by malaria RDT and PCR, collected from
malaria suspected patients in the military hospitals.
Antimalarial drug therapeutic efficacy study was
launched in November 2019 to evaluate drug efficacy
by in vitro culture technique and molecular markers at
Institut Pasteur du Cambodia (IPC). In this study, IPL
is responsible for sample collection and preservation
in liquid nitrogen in a collaboration with Center of
Malariology, Parasitology and Entomology (CMPE),
the Lao Ministry of Health and the local healthcare
facilities. Live Plasmodium falciparum samples were
collected from malaria patients who participated in
this study in Savannakhet, Salavan and Champasak
provinces. Sixty-nine samples and five samples were
collected from Savannakhet and Salavan provinces,
respectively (as of 5 November 2020). Currently, it is
impossible to send the frozen P. falciparum samples
to IPC because there are no flights between Lao PDR
and Cambodia, and land border is also closed due to
the pandemic of COVID-19. This study is financially
supported by WHO Western Pacific Regional Office.
We initiated “5-aminolevlinic acid (5-ALA) asymptomatic
malaria project” on October 2019. 5-ALA is a health food
supplement produced by neopharma Japan Co., Ltd. and
commercially available in Japan and other countries.
Some studies showed that 5-ALA has an efficacy to kill
or inhibit Plasmodium growth both in vitro and in vivo.

Objective of this project is to evaluate the efficacy to kill
or inhibit Plasmodium growth among asymptomatic
Plasmodium carriers in malaria high endemic villages
in Savannakhet province. Large-scale screening surveys
for asymptomatic Plasmodium carriers were conducted
in Nong and Sepon districts, Savannakhet province in
October-November 2019 (n=2,716), December 2019
(n=1,353) and February 2020 (n=2,260). After malaria
PCR analysis, we identified 66 eligible candidates
for this study. The supplement administration was
initiated in February (n=40), March (n=4) and June
(n=20) 2020, respectively. Two of 66 eligible candidates
were not included for the study. Currently, we
continue to follow-up the subjects to evaluate the efficacy
of 5-ALA supplement for one year. If this supplement is
effective for asymptomatic Plasmodium carriers to clear
the parasites, this will be an effective tool to eliminate
asymptomatic Plasmodium carriers in the endemic areas.

ສະຫຼຸບການປະຕິບັດວຽກງານ
ຈຸດປະສົງຂອງໂຄງການ
Arboshield
ແມ່ນເພື່ອຍົກລະດັບ
ຄວາມອາດສາມາດ ໃນດ້ານການເຝົ້າລະວັງ, ການກວດ ຫາ /ການ
ໂຕ້ຕອບພະຍາດລະບາດ, ການບົ່ງມະຕິ/ການ ປິ່ນປົວ/ການປ້ອງ
ກັ ນ ຈາກພະຍາດທີ່ ມີ ພ າຫະນຳເຊື້ ອ ຕະຫຼ ອ ດຮອດການຍົ ກ ລະດັ ບ
ຄວາມປອດໄພ ແລະ ຄວາມຍືນ ຍົງທາງຊີວະພາບ ໂດຍສະເພາະແມ່ນ
ພາກສ່ວນກອງທັບລາວ.ສຳລັບໂຄງການດັ່ງກ່າວນີ້ ທາງຫ້ອງວິເຄາະ
ກາຝາກວິທະຍາ ລາວ-ຍີ່ປຸ່ນ ມີບົດບາດເພື່ອປັບປຸງດ້ານການເຝົ້າລະວັງ
ແລະ ບົ່ງມະຕິໄຂ້ມາລາເຣຍໃນພາກສ່ວນ ກອງທັບ ແລະ ພົນລະເຮືອນ
ໃຫ້ດີຂຶ້ນຜ່ານການຈັດຝຶກອົບຮົມ ແລະ ການປະເມີນຄຸນນະພາບ.
ພວກເຮົາໄດ້ຈັດການຝຶກອົບຮົມໄລຍະ ສັ້ນກ່ຽວກັບໄຂ້ມາລາເຣຍ
ໃຫ້ແກ່ພະນັກງານທີ່ປະຈຳຢູ່ບັນດາໂຮງໝໍ ແລະ ໂຮງໝໍທະຫານ,
ແລະ ການຝຶກອົບຮົມປະຕິບັດຕົວຈິງໄລຍະ 1 ປີໃຫ້ແກ່ພະນັກງານ
ທະຫານຈາກສະຖາບັນອະນາໄມ ກັນພະຍາດ ແລະ ສົ່ງເສີມສຸຂະພາບ
ກອງທັບ. ສຳລັບດ້ານການປະເມີນຄຸນນະພາບ ພວກເຮົາໄດ້ກວດຕົວ
ຢ່າງເລືອດດ້ວຍເຕັກນິກ PCR, ການໃຊ້ເຈ້ຍຈຸ່ມ (RDT) ທີ່ເກັບ
ຈ າ ກ ຄົ ນ ເ ຈັ ບ ທີ່ ສົ ງ ໄ ສ ເ ປັ ນ ໄ ຂ້ ມ າ ລ າ ເ ຣ ຍ ຢູ່ ໂ ຮ ງ ໝໍ ທ ະ ຫ າ ນ
ເປັນຈຳນວນ 312 ຕົວຢ່າງ ໃນປີ 2019 ແລະ 23 ຕົວຢ່າງ ໃນປີ 2020.
ການສຶ ກ ສາປະສິ ດ ທິ ພ າບການປິ່ ນ ປົ ວ ຂອງຢາຕ້ າ ນມາລາເຣຍ
ໄດ້ເລີ່ມຈັດຕັ້ງປະຕິບັດໃນເດືອນພະຈິກ ປີ 2019 ທີ່ຜ່ານມາເພື່ອ
ປະເມີ ນ ປະສິ ດ ທິ ພ າບຂອງຢາໂດຍການໃຊ້ ເ ຕັ ກ ນິ ກ ການປູ ກ
ເຊື້ອໃນຫຼອດທົດລອງ ແລະ ໂຕຊີ້ວັດທາງໂມເລກຸນ ທີ່ສະຖາບັນ
ປັ ດ ສະເຕີ ກ ຳປູ ເ ຈຍ(IPC).ສຳລັ ບ ການສຶ ກ ສານີ້ ສ ະຖາບັ ນ ປັ ດ
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ປັດສະເຕີ ລາວ ຮ່ວມກັບ ສູນໄຂ້ຍຸງ ແມ່ກາຝາກ ແລະ ແມງໄມ້,
ກະຊວງສາທາສະນະສຸກ
ແລະ
ສະຖານທີ່ໃຫ້ບໍລິການສາທາ
ລະນະສຸກຂັ້ນທ້ອງຖິ່ນ ຮັບຜິດຊອບໃນການເກັບຕົວຢ່າງ ແລະ
ຮັກສາໄວ້ໃນຖັງໄນໂຕຣເຈນແຫຼວ. ຕົວຢ່າງຂອງເຊື້ອ ປລາສໂມດຽມ
ຟານຊີປາຣອມ (Plasmodium falciparum) ທີ່ຍັງມີຊີວິດແມ່ນ
ຖືກເກັບຈາກຄົນເຈັບທີ່ເຂົ້າຮ່ວມການສຶກສາຈາກແຂວງສະຫວັນນະ
ເຂດ, ສາລະວັນ ແລະ ຈຳປາສັກ. ມາຮອດວັນທີ 5 ພະຈິກ 2020,
ພວກເຮົາໄດ້ຮັບ 69 ຕົວຢ່າງເລືອດ ຈາກແຂວງສະຫວັນນະເຂດ
ແລະ 5 ຕົວຢ່າງ ຈາກແຂວງສາລະວັນ. ປັດຈຸບັນ ພວກເຮົາຍັງບໍ່ສ
າມາດສົ່ງຕົວຢ່າງໄປຍັງສະຖາບັນປັດສະເຕີ ກຳປູເຈຍ ໄດ້ເນື່ອງຈາກ
ວ່າບໍ່ມີຖ້ຽວບິນລະຫວ່າງ ສປປ ລາວ ແລະ ກຳປູເຈຍ, ແລະ ດ່ານ
ສາກົນລະຫວ່າງສອງປະເທດຍັງຄົງປິດຢູ່ຍ້ອນການລະບາດ
ຂອງ
ພະຍາດ Covid-19. ການສຶກສານີ້ ໄດ້ຮັບການຊ່ວຍເຫຼືອຈາກ
ອົງການອະນາໄມໂລກ ພາກພື້ນປາຊີຟິກຕາເວັນຕົກ.
ພວກເຮົາໄດ້ລິເລີ່ມໂຄງການ 5-ອາມິໂນເລວູລິນິກອາຊິດ (5-ALA)
ໄຂ້ມາລາເຣຍທີ່ບໍ່ສະແດງອາການ ໃນເດືອນຕຸລາ 2019. 5-ALA ຈັດ
ວ່າເປັນອາຫານເສີມເພື່ອສຸຂະພາບຜະລິດໂດຍ ບໍລິສັດ ເນໂອຟາມາ
ຈໍາກັດ ປະເທດຢີ່ປຸ່ນ ແລະ ມີຈຳໜ່າຍພາຍໃນປະເທດຢີ່ປຸ່ນ ແລະ
ຕ່າງປະເທດອີກດ້ວຍ. ຫຼາຍການຄົ້ນຄວ້າໄດ້ຊີ້ໃຫ້ເຫັນວ່າ 5-ALA
ມີປະສິດທິພາບໃນ ການຂ້າ ຫຼື ຢັບຢັ້ງ ການຂະຫຍາຍຕົວຂອງເຊື້ອ
ປລາສໂມ ດຽມ ທັງໃນຫຼອດທົດລອງ ແລະ ໃນສັດທົດລອງ.
ຈຸດປະສົງ ຂອງໂຄງການນີ້ແມ່ນເພື່ອປະເມີນປະສິດທິພາບໃນການ
ຂ້າຫຼືຢັບຢັ້ງການຂະຫຍາຍຕົວຂອງເຊື້ອ ໃນຜູ້ທີ່ຕິດເຊື້ອແຕ່ບໍ່ສະ
ແດງອາການໃນບ້ານທີ່ມີອັດຕາຊຸກຊຸມຂອງໄຂ້ມາລາເຣຍສູງຢູ່ແຂວ
ງສະ ຫວັນນະເຂດ. ພວກເຮົາໄດ້ເຮັດການສຳຫຼວດຂະໜາດໃຫຍ່
ເພື່ອ ຊອກຫາຜູ້ທີ່ຕິດເຊື້ອແຕ່ ບໍ່ສະແດງອາການ ຢູ່ເມືອງນອງ ແລະ
ເມືອງເຊໂປນ ແຂວງສະຫວັນນະເຂດ ໃນເດືອນ ຕຸລາ-ພະຈິກ 2019
(n=2716), ເດືອນທັນວາ (n=1353) ເດືອນກຸມພາ (n=2260).
ພາຍຫຼັງການກວດດ້ວຍເຕັກນິກ PCR ມີ 66 ຄົນນອນຢູ່ໃນເງື່ອນ
ໄຂການຄົ້ນຄວ້າ.
ດັ່ງນັ້ນການຢາຍອາຫານເສີມໄດ້ເລີ່ມຂື້ນໃນ
ເດືອນ ກຸມພາ (n=40), ມີນາ(n=4), ແລະ ມິຖຸນາ(n=20)
2020. ໃນຈໍານວນ 66 ຄົນນີ້, ມີ 2 ຄົນທີ່ອອກຈາກການຄົ້ນຄວ້າ.
ໃນປັດຈຸບັນນີ້ ພວກເຮົາຍັງສືບຕໍ່ຕິດຕາມຜູ້ເຂົ້າຮ່ວມການຄົ້ນຄວ້າ
ເພື່ອປະເມີນປະສິດທິພາບຂອງອາຫານເສີມ 5-ALA ເປັນໄລະເວລາ
1 ປີ. ຖ້າຫາກອາຫານເສີມນີ້ມີປະສິດທິພາບໃນການກຳຈັດເຊື້ອ
ແມ່ກາຝາກໃນຜູ້ທີ່ຕິດເຊື້ອ ປລາສໂມດຽມ ແຕ່ບໍ່ສະແດງອາການ,
ອາຫານເສີມນີ້ຈະກາຍເປັນ ເຄື່ອງມືທີ່ມີປະສິດທິພາບ ໃນການລົບ
ລ້າງກໍລະນີທີ່ຕິດເຊື້ອໄຂ້ມາລາເຣຍແຕ່ບໍ່ສະແດງອາການໃນເຂດທີ່ມີ
ການຊຸກຊຸມຂອງພະຍາດນີ້.
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KHATTIGNAVONG
Consultant: Dr. Philippe CAVAILLER
Staff members:
Dr. Moritoshi IWAGAMI, Dr. Sengdeuane
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Background
Military sector in Lao People’s Democratic Republic (Lao
PDR) covers certain portion of Lao population including
their family. The Lao Ministry of Defense has a medical
institute in Vientiane capital and several hospitals across
the country. However, unfortunately, the Lao Ministry of
Defense has limited supports from donors to improve their
capacity and facilities since most of the donors hesitate
to support military sector. On the other hand, several
studies reported that soldiers are high risk population
for malaria because they patrol and stay in the forests
where malaria and other vector-borne diseases are highly
prevalent [1,2]. Moreover, our previous study found
household clustering of asymptomatic malaria infections
which means malaria is transmitted by Anopheles
mosquito within a family [3]. These results suggested
that even though malaria is not frequently transmitted
in a village nowadays, malaria can be introduced by
their family members who work and stay in the forests.
Objective of the Arboshield project is to strengthen
the capacity of the medical sector in the Ministry of
Defense and some of the selected civilian hospitals in the
Ministry of Health, Lao PDR in the areas of vector-borne
diseases, especially surveillance, outbreak detection/
response, diagnosis, treatment, prevention, as well as
biosafety and security through training and improving
their facilities. The roles of the Lao-Japan Parasitology
lab in this project are giving a training course on malaria
for the trainees from military sector and civil sector,
and quality assessment of malaria diagnosis in the
Lao Institute for Disease Prevention and six military
provincial hospitals (Xieng Khouang, Luang Prabang,
Vang Vieng, Vientiane Capital, Savannakhet, and
Champasak), which participate in the Arboshield project.

diagnostic test (RDT) and nested PCR. The summary of
malaria diagnosis conducted by IPL was shown in Table
1 and 2. In 2019, a total of 320 samples is examined. Four
samples were tested positive by RDT (1 P. falciparum
and 3 P. vivax) in 103 Hospital in Vientiane Capital and
106 Hospital in Champasak, whereas eight samples were
tested positive by PCR (1 P. falciparum and 7 P. vivax)
in 103 Hospital in Vientiane Capital, 101 Hospital in
Xiangkhouang and 106 Hospital in Champasak. In 2020,
a total of 23 samples is examined (as of 5th November
2020) (Table 2). Only three samples were tested positive
by RDT (2 P. falciparum and 1 P. vivax) in 101 Hospital in
Xiang Khouang and 109 Hospital in Savannakhet. These
results showed that sensitivity of the PCR is 2 times higher
than that of the RDT. Thus, high-sensitive diagnostic
method like PCR is necessary for accurate diagnosis for
malaria case management and control in Lao PDR. It
is noted that the number of malaria cases or suspected
cases in the military hospitals decreased drastically in
2020 (n=23) compared with 2019 (n=320). It would
be a good sign of improvement of malaria prevention
and control among the military sector in Lao PDR.

Malaria screening survey for Lao military
personnel in Savannakhet province in
2019

The Lao military base in Seno, Savannakhet province
conducted a malaria screening survey in 2019. A total of
593 military personnel who had no signs and symptoms
of malaria participated in this survey. All the participants
were tested negative by malaria RDT. Dried blood
samples were collected from the military personnel on
filter paper (FTATM Classic Card, GE Healthcare Life
Sciences, WhatmanTM, UK) for PCR analysis. As of 3rd
November, 2020, genomic DNA was extracted from
the 400 filter papers by using QIAamp DNA Mini Kit
(QIAGEN, Germany). Malaria screening nested PCR
Results of quality assessment for
was performed for 351 samples and only two samples
malaria diagnosis
were PCR positive for P. vivax. This PCR analysis was
performed by the Arboshield trainee (one year), Dr.
Blood samples collected from malaria suspected Phouniloud HONGVANGTHONG under the guidance
patients in the military hospitals were transported of the staffs in the Lao-Japan Parasitology Lab as an onto IPL, and diagnosed by malaria rapid the-job training. The remaining samples will be examined.
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of the mutations was higher in the two southernmost
provinces, Champasak and Attapeu. On the
other hand, in Phongsaly, all the P. falciparum
Malaria caused by protozoan parasite genus Plasmodium, samples (3/3) possessed the C580Y in 2017.
has been one of the medically important parasitic
diseases in the Greater Mekong Sub-region (GMS) This study suggested the percentages of the k13 mutations
including Lao PDR. Morbidity and mortality of malaria seemed to be decreasing in Lao PDR. However, a caution
have significantly decreased in the GMS over the last is needed because this tendency might be due to relatively
decade due to extensive efforts by the governments, large number of P. falciparum samples from Savannakhet
partners and organizations, such as World Health province with lower percentages of the mutation: 21.1%
Organization, Global Fund, Bill & Melinda Gates (35/166) in 2016 and 5.3% (14/266) in 2017. In addition,
Foundation [1]. The Lao Ministry of Health adopted mutation rate as high as 77.0% (47/61) was still observed
an ambitious goal to eliminate Plasmodium falciparum in the southernmost province, Champasak in 2017. On
malaria by 2025 and all forms of human malaria by the other hand, antimalarial drug therapeutic efficacy
2030. Recently, artemisinin-based combination therapy study (TES) conducted by CMPE demonstrated that
(ACT) has been used for malaria treatment worldwide. 10%-14% of cases were artemisinin resistance in 2013In Lao PDR, Coartem (artemether-lumefantrine), 2017 [1]. This TES result with the prevalence of the k13
one of the ACTs has been used for the treatment of mutations suggested that the efficacy of Coartem is slightly
P. falciparum malaria since 2004. However, clinical decreasing and the partner drug, lumefantrine is the main
artemisinin resistance (or delayed parasite clearance) in actor to clear malaria parasites in the patients. However,
P. falciparum was first reported in Pailin, western part of no molecular marker is identified for lumefantrine so far.
Cambodia in 2009 [2] and gradually spread or emerged
in the neighboring countries, which is a serious threat for
Objective
malaria control and elimination in the GMS and globally.

Background

Mutations of kelch13 gene (k13) in P. falciparum are
associated with artemisinin resistance and currently
used as a molecular marker for monitoring its resistance
[3]. According to our previous survey for the artemisinin
resistance in 2013, 20% (24/122) of P. falciparum isolates
collected from malaria patients or villagers in the
southern provinces possessed the resistant mutations
in the k13 gene [4]. Then, we had conducted a largescale artemisinin resistance survey using the k13 marker
in the five southern provinces since 2015 and in the
northernmost province, Phongsaly, which is adjacent to
China since 2017. Malaria patients’ blood samples were
collected on filter papers and DNA analysis was performed
by PCR and DNA sequencing [5]. In the five southern
provinces, 2,043 P. falciparum samples were analyzed by
DNA sequencing. Percentages of the k13 mutations were
55.7% (660/1,185) in 2015, 44.6% (179/401) in 2016 and
23.9% (109/457) in 2017. Predominant mutation was
C580Y, which was also predominant in Cambodia, and
followed by Y493H, R539T and P574L. The percentage

Objective of this study is to collect blood samples
(living P. falciparum) from malaria patients in the
field for laboratory analysis to identify and map
resistant markers in the artemisinin partner drug,
lumefantrine that is currently used in Lao PDR and
many African countries for the first line treatment
of malaria. A role of the Lao-Japan Parasitology
Lab in IPL in this study is to preserve the sample of
P. falciparum in liquid nitrogen in a collaboration with
CMPE, Ministry of Health and the local healthcare
facilities in the study sites. The laboratory analysis will
be conducted at Institut Pasteur du Cambodia (IPC).

Methodology
The study sites of this project are at public hospitals
(provincial hospitals and district hospitals) in
malaria endemic areas in Savannakhet, Salavan
and Champasak provinces. Live P. falciparum
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samples are collected from malaria patients who
participated in this study in Savannakhet, Salavan
and Champasak provinces. The collected samples
(approximately 2mL of fresh blood sample in EDTA tube)
are sent by public bus in a thermos bottle with ice water
to IPL and red blood cells are preserved in liquid nitrogen
with freezing solution. The live P. falciparum samples
will be sent to IPC with dry shippers (a special liquid
nitrogen tanks) at the end of the project by air or land.
Ethical clearance for this study was obtained by CMPE.

3. Ariey F, Witkowski B, Amaratunga C,
Beghain J, Langlois AC, Khim N, Kim S, et al.,
A molecular marker of artemisinin-resistant Plasmodium
falciparum malaria, Nature, 505(7481): 50-55, 2014.
4. Ménard D, Khim N, Beghain J, Adegnika AA,
Shafiul-Alam M, Amodu O, et al., A Worldwide Map of
Plasmodium falciparum K13-Propeller Polymorphisms.
New England Journal of Medicine, 374(25): 2453-2464,
2016.

Results and future plan

5. Iwagami M, Nakatsu M, Khattignavong P, Soundala
P, Keomalaphet S, Lorpachan L, Xangsayalath P,
A total of 74 samples (69 samples: Savannakhet; 5 Matsumoto‑Takahashi E, Pommelet V, Hongvanthong
samples: Salavan) was collected in this study and the B, Brey PT, Kano S. Heterogeneous distribution of k13
red blood cells were stored in the liquid nitrogen tanks mutations in Plasmodium falciparum in Laos. Malaria
(Table 3). Serum samples and the remaining red blood Journal, 17: 483, 2018.
cells were preserved in a freezer (-30oC) and filter paper,
respectively. Currently, it is impossible to send the frozenlive P. falciparum samples to IPC because no airline or
courier company that accepts frozen sample is available
between Lao PDR and Cambodia due to the pandemic
of COVID-19. Land border is also currently closed.
Financial support
This study is financially supported by World Health
Organization, Western Pacific Regional Office.
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5-Aminolevlinic acid asymptomatic
malaria project

Background

Recently, the Lao Ministry of Health adopted a goal to
achieve elimination of malaria by 2030. However, several
studies demonstrated that there were asymptomatic
Plasmodium carriers (hidden malaria, parasite reservoir)
in the malaria endemic areas in Lao PDR [1-3]. Most of
them were adult population who had histories of malaria
episodes, and were engaged on forest related occupations
[1]. Some studies also suggested that asymptomatic
Plasmodium carriers can be a reservoir for transmission
of malaria by Anopheles mosquitos. However, such people
will never take any antimalarial medicines until they
become symptomatic. In addition, most of asymptomatic
Plasmodium infections cannot be detected by standard
Double blind, parallel, randomized, placebo- diagnostic methods (microscopy and RDT) that are
controlled research to evaluate safety and efficacy of available in the endemic areas. Current malaria control
the 5-aminolevulinic phosphate (5-ALA PO4), sodium and elimination strategy in Lao PDR is targeting only for
ferrous citrate (SFC) and zinc (Zn) with asymptomatic symptomatic malaria patients. Therefore, to accelerate
elimination of malaria in Lao PDR, new effective strategy
malaria parasite carriers
for targeting asymptomatic Plasmodium carriers is
urgently needed in the endemic areas.
5-aminolevulinic acid (5-ALA) which is produced by
neopharma Japan Co., Ltd. as a health food supplement
and commercially available in Japan, Philippines,
Vietnam and UAE, is a natural precursor of heme in
all animals. It is a non-protein amino acid synthesized
in mitochondria and through activity of cytochrome c
oxidase is involved in the electron transport chain. It was
Principal Investigator in Lao PDR:
Dr. Mayfong MAYXAY, University of Health Sciences found in pre-clinical studies that sodium ferrous citrate
(SFC) ) enhanced P. falciparum-killing potency of 5-ALA
(UHS), Lao PDR
and significantly inhibited the parasite growth both in
vitro and in vivo [4,5]. These novel findings may lead us to
Principal Investigator in Japan:
Dr. Shigeyuki KANO, IPL and National Center for Global develop a new functional health supplement containing
antimalarial activity using 5-ALA. In addition, 5-ALA
Health and Medicine (NCGM), Japan
is being sold as health food supplement, which has
functional claim “5-ALA supports to bring higher fasting
Staff members in Parasitology Lab:
Dr.
Moritoshi
IWAGAMI,
Dr.
Phonepadith blood glucose levels closer to normal” in Japan [6,7].
KHATTIGNAVONG, Dr. Sengdeuane KEOMALAPHET,
Dr. Phoyphaylinh PRASAYASITH, Ms. Pheovaly
SOUNDALA, Ms. Sonesimmaly SANNIKONE, and Mr.
Takashi SEKINE
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In this study, we will evaluate acceptability, safety and
efficacy of 5-ALA phosphate (PO4) with SFC and Zn
for asymptomatic Plasmodium carriers in malaria
endemic villages, Nong and Sepon districts, Savannakhet
province, Lao PDR for one year. Efficacy of 5-ALA PO4
to Plasmodium infection will be examined by reduction
of Plasmodium DNA positivity rate by PCR, compering
to that of Placebo group (only SFC and Zn). Since Zn
deficiency is also a serious health problem in Lao PDR,
participants of this study will take Zn as well to enhance a
benefit for the study participants. In addition to evaluate
efficacy of 5-ALA PO4 to Plasmodium infection, we will
also evaluate level of HbA1c, which is one of markers of
type 2 diabetes. It is also reported that type 2 diabetes
increases risk for malaria infection [8]. Expected
outcomes will contribute for malaria elimination as well
as type 2 diabetes control in Lao PDR.

Ethical approval
This study proposal was reviewed and approved by
the Ethic Committee (No. 187), University of Health
Sciences, Ministry of Health, Lao PDR on 26th June 2019
and the Institutional Review Board for Clinical Research
(No. NCGM-G-003300-00), National Center for Global
Health and Medicine (NCGM), Japan on 27th September
2019. A permission of importation of 5-ALA PO4 (No.
9330) was also obtained from Department of Food and
Drug, Ministry of Health, Lao PDR on 20th September
2019.

Methodology

After having provided informed consent, potential
participants (age: 18-65 years-old) will be enrolled into
Objectives
a screening during which all inclusion/exclusion criteria,
including laboratory assessments will be checked for
To assess influence of 5-ALA PO4, SFC and Zn to eligibility. Those who had any signs and symptoms of
Plasmodium (Plasmodium DNA detected by PCR) in malaria, malaria RDT positive, and pregnant ladies were
asymptomatic Plasmodium carriers.
excluded from the screening. PCR screening for detecting
Plasmodium infection will be performed at IPL and
To assess the acceptability and safety of 5-ALA PO4 NCGM. If full eligibility is confirmed, the participants
among Lao villagers who carry malaria parasites without will be randomized to three arms: Arm 1: 5-ALA PO4 25
symptoms as detected by PCR.
mg/day + SFC 28.7 mg + zinc 10 mg (12 months), Arm 2:
Placebo + SFC 28.7 mg + zinc 10 mg (3, 6 or 9 months*)
To investigate the HbA1c level in asymptomatic and then 5-ALA PO4 25 mg/day + SFC 28.7 mg + zinc
malaria parasite carriers after administrations of 5-ALA 10 mg (3, 6 or 9 months) or Arm 3: SFC 28.7 mg + zinc
PO4, SFC and Zn for daily usage.
10 mg (12 months). Interim Analysis will be carried out
at 3, 6 or 9 months.
Study period of the project
*When statistical difference of Plasmodium DNA
Two years (October 2019- September 2021)
positivity rate between Arm 1 and Arm 2 is observed
at 3 months, Arm 2 participants will take 5-ALA PO4
25 mg/day + SFC 28.7 mg + zinc 10 mg from 3 months
through the end of the study period. If no statistical
difference between the 2 groups is observed at 3 months
and statistical difference is observed at 6 months, Arm 2
participants will take 5-ALA PO4 25 mg/day + SFC 28.7
mg + zinc 10 mg from 6 months through the end of the
study period. If no statistical difference between the 2
groups is observed at 6 months and statistical difference
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is observed at 9 months, Arm 2 participants will take
5-ALA PO4 25 mg/day + SFC 28.7 mg + zinc 10 mg
from 9 months through the end of the study period. If
no statistical difference between the 2 groups is observed
at 9 months, Arm 2 participants will take only SFC 28.7
mg + zinc 10 mg for 12 months (entire the study period).

In the second field survey in Sepon district, 1,353 villagers
in 28 villages participated in the survey and eight of them
were tested positive for P. falciparum and one was tested
positive for P. falciparum and P. vivax (mixed infection)
by RDT (Table 4). In this survey, we used two types of
malaria RDT. The one is the standard RDT (Malaria Ag
P.f/P.v) and the other is Malaria Ag P.f/P.f/P.v (Standard
Diagnostics Inc., Republic of Korea). The latter (Malaria
Ag P.f/P.f/P.v) is able to detect both HRP-II and pLDH in
P. falciparum as well as pLDH in P. vivax, which means
this RDT can detect an infection of HRP-II deleted P.
falciparum. We used 1,025 tests of Malaria Ag P.f/P.f/P.v
in this second survey. In fact, we found a case of suspected
Pf HRP-II deletion in P. falciparum in Keang Nai village.
To validate Pf HRP-II deletion, PCR confirmation will be
performed by using specific primer sets for pfhrp-II and
the other P. falciparum genes [9].

Clearance of Plasmodium DNA [Time Frame: 1, 2, 3, 6,
9 and 12 months] defined as the positive rate of blood
stage of Plasmodium among participants confirmed by
PCR and HbA1c defined as the actual value from blood
confirmed by handy HbA1c monitoring device (A1C
Now®, PTS Diagnostic, USA). Blood sample (maximum
800µL per sampling) will be collected using lancet or
syringe and needle, and preserved on filter paper. Follow
up survey will be conducted at 2 months later at the end
of the administration of 5-ALA PO4 or Placebo. In the
follow up survey, blood sample will be collected and
examined by PCR for checking Plasmodium DNA.
In the third field survey in Nong and Sepon districts,
2,260 villagers in 35 villages (Nong: n=1,647 in 23
villages, Sepon: n=613 in 12 villages) participated in the
Screening of asymptomatic Plasmodium survey. In Nong district, four of them were tested positive
for P. vivax and one was tested positive for P. falciparum
carriers
and P. vivax (mixed infection) by RDT (Table 4). In
Sepon district, only one of them was tested positive for P.
Three field surveys for screening of asymptomatic vivax by RDT. In this survey, we used the standard RDT
Plasmodium carriers were conducted in Nong district (Malaria Ag P.f/P.v). All the study participants (malaria
(20th October-14th November 2019), in Sepon district patients) who were diagnosed positive for malaria by
(15th-28th December 2019) and in Nong and Sepon the RDTs were treated with Coartem (artemetherdistricts (4th-24th February 2020), Savannakhet province lumefantrine) at health centers free of charge, which is a
(Figure 1). All the surveys were conducted with a team standard treatment regimen for uncomplicated malaria
consisted of IPL, UHS, CMPE, Savannakhet Provincial in Lao PDR. Malaria treatment in Lao PDR is fully
Health Department, Nong and Sepon District Health supported by the Global Fund.
Offices, Health Centers in collaboration with village
Malaria screening PCR analysis was performed using
chiefs and village health volunteers.
primer sets previously designed [10] at IPL and NCGM
In the first field survey in Nong district, 2,716 villagers using the RDT negative samples because the RDT
in 32 villages participated in the survey and 13 of them positive means malaria patients who are not target for
were tested positive for P. falciparum and six were tested this study. One of the inclusion criteria in this study is
positive for P. vivax by RDT (Malaria Ag P.f/P.v, Standard malaria RDT negative and malaria PCR positive. Result
Diagnostics Inc., Republic of Korea) (Table 4). This RDT of the PCR analysis is summarized in Table 4 and Figure
is able to detect histidine-rich protein-II (HRP-II) in P. 2. In the first survey, 41 were tested positive by the PCR.
falciparum and lactate dehydrogenase (pLDH) in P. vivax In the second survey, only four were tested positive by
that is commonly used for malaria diagnosis in Lao PDR. the PCR. In the third survey, 21 were tested positive by
the PCR.
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Therefore, a total of 66 villagers (asymptomatic malaria HbA1c test, and dried blood sample collection on
carriers) were eligible candidates for recruiting for the filter paper for PCR were conducted. HbA1c test was
5-ALA supplement study.
performed by using A1CNow® (PTS Diagnostics, USA).

Administration of the supplement
To avoid time lag between the screening survey and
the supplement administration, the 5-ALA PO4
supplement or placebo was administered to the eligible
participants when the PCR analysis was finished for each
survey. The supplement administration was initiated in
February, March and June for group 1 (participants in
the 1st screening survey), group 2 (participants in the 2nd
screening survey) and group 3 (participants in the 3rd
screening survey), respectively (Table 5). In the group
1, one eligible candidate refused to participate in the
study with unknown reason (Figure 2). In the group
3, one eligible candidate was excluded from the study
because according to the local healthcare staff and village
chief, the candidate was an illegal drug user and often
disappeared from his village (Figure 2).

Impact of the lockdown due to COVID-19
for this study

Due to the lockdown of COVID-19 in Lao PDR, the
follow-up in April and May 2020 were conducted by the
Health Center staffs. Although it was prohibited to travel
between provinces in the country in April due to the strict
lockdown, IPL obtained a travel permission from the Lao
Ministry of Health and IPL driver, Mr. Hongnakhone
XAYASING managed to deliver the supplements and
consumables to Nong District Health Office. In fact,
he could not reach the Nong District Health Office, but
could reach a gate to Nong district. Then, he handed over
the supplements and consumables to the Health Center
staff at the gate and the Health Center staff delivered
them to the Nong District Health Office. Unfortunately,
HbA1c test was not able to be performed in April and
May because it is difficult for the local healthcare staffs to
One tablet of the supplement or placebo is taken every use the test kit which is highly sensitive to temperature
day at any time by the study participant (subject). (18oC-28oC). In addition, the test kit has to be stored
Adherence of the supplement or placebo is monitored by in refrigerator, which is not available in some Health
several levels of the local people. Chief of village or village Centers.
health volunteer monitors the administration daily
by using check sheet and counting remaining tablets. Financial support
Health Center staff also monitors the administration and
health condition of the participants weekly at the first This work is financially supported by neopharma Japan
three months, then once every two weeks on and after Co., Ltd.
four months, by visiting the study participants. District
Health Office staff also monitors Health Center staffs
every week by telephone or visiting the Health Centers. References
IPL staff also monitors the district staffs and the Health
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schedule in Table 5. In the follow-up, basic health check
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Oral presentation:
4. Komatsuya K, Hata M, Balogun EO, Hikosaka K, Suzuki
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Tables
Table 1. Summary of blood sample testing by malaria
RDT and PCR in 2019

Pf: P. falciparum; Pv. P. vivax
Table 2. Summary of blood sample testing by malaria
RDT and PCR in 2020

Pf: P. falciparum; Pv. P. vivax
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Table 3. Number of TES samples 2019-2020

Table 4. Summary of the screening survey for the 5-ALA asymptomatic malaria study in Savannakhet province

* PCR positive but RDT negative
Table 5. Follow-up schedule of the 5-ALA asymptomatic malaria study in 2020

* HbA1c data was not obtained due to the lockdown of COVID-19 pandemic.
* Dried blood samples on filter paper were collected by the local staff.
Table 6. Follow-up schedule of the 5-ALA asymptomatic malaria study in 2021
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Figure Legend

Figure 2. Number of subjects of the 5-ALA asymptomatic
malaria study

Figure 1. Study sites of the 5-ALA asymptomatic malaria
study

Villagers who were malaria RDT positive and malaria
PCR negative, were excluded from the study. One eligible
candidate in the 1st screening survey was refused to
participate in this study. Another eligible candidate in
the 3rd screening survey was excluded from this study
because the one was an illegal drug user and often
disappeared from the village.

5-ALA Malaria study

Storage house in Nong district, Savannakhet Province.

101 INSTITUT PASTEUR DU LAOS ANNUAL REPORT 2020-2021

Ménard D, Khim N, Beghain J, Adegnika AA, ShafiulAlam M, Amodu O, et al., A Worldwide Map of
Plasmodium falciparum K13-Propeller Polymorphisms.
Iwagami M, Keomalaphet S, Khattignavong P, Soundala New England Journal of Medicine, 374(25): 2453-2464,
P, Lorphachan L, Matsumoto-Takahashi E, Strobel M, 2016.
Reinharz D, Phommasansack M, Hongvanthong B,
Brey PT, Kano S. The detection of cryptic Plasmodium Iwagami M, Nakatsu M, Khattignavong P, Soundala
infection among villagers in Attapeu province, Lao PDR. P, Keomalaphet S, Lorpachan L, Xangsayalath P,
PLoS Neglected Tropical Diseases, 11(12): e0006148, 2017. Matsumoto‑Takahashi E, Pommelet V, Hongvanthong
B, Brey PT, Kano S. Heterogeneous distribution of k13
Vilay P, Nonaka D, Senamonty P, Lao M, Iwagami mutations in Plasmodium falciparum in Laos. Malaria
M, Kobayashi J, Hernandez PM, Phrasisombath K, Journal, 17: 483, 2018.
Kounnavong S, Hongvanthong B, Brey PT, Kano S.
Malaria prevalence, knowledge, perception, preventive Iwagami M, Keomalaphet S, Khattignavong P, Soundala
and treatment behavior among military in Champasak P, Lorphachan L, Matsumoto-Takahashi E, Strobel M,
and Attapeu provinces, Lao PDR: a mixed methods Reinharz D, Phommasansack M, Hongvanthong B,
study. Tropical Medicine and Health, 47:11, 2019. Brey PT, Kano S. The detection of cryptic Plasmodium
infection among villagers in Attapeu province, Lao PDR.
Pongvongsa T, Nonaka D, Iwagami M, Nakatsu PLoS Neglected Tropical Diseases, 11(12): e0006148,
M, Phongmany P, Nishimoto F, Kobayashi J, 2017.
Hongvanthong B, Brey PT, Moji K, Mita T, Kano
S. Household clustering of asymptomatic malaria Vilay P, Nonaka D, Senamonty P, Lao M, Iwagami
infections in Xepon district, Savannakhet province, M, Kobayashi J, Hernandez PM, Phrasisombath K,
Lao PDR. Malaria Journal, 15(1): 508, 2016. Kounnavong S, Hongvanthong B, Brey PT, Kano S.
Malaria prevalence, knowledge, perception, preventive
World Health Organization, World Malaria Report and treatment behavior among military in Champasak
2019, Geneva: World Health Organization, 2019. and Attapeu provinces, Lao PDR: a mixed methods study.
Tropical Medicine and Health, 47:11, 2019.
Dondorp AM, Nosten F, Yi P, Das D, Phyo AP, Tarning
J, Lwin KM, Ariey F, Hanpithakpong W, Lee SJ, Pongvongsa T, Nonaka D, Iwagami M, Nakatsu M,
Ringwald P, Silamut K, Imwong M, Chotivanich K, Lim Phongmany P, Nishimoto F, Kobayashi J, Hongvanthong
P, Herdman T, An SS, Yeung S, Singhasivanon P, Day B, Brey PT, Moji K, Mita T, Kano S. Household clustering
NP, Lindegardh N, Socheat D, White NJ. Artemisinin of asymptomatic malaria infections in Xepon district,
resistance in Plasmodium falciparum malaria. New Savannakhet province, Lao PDR. Malaria Journal, 15(1):
England Journal of Medicine, 361(5): 455-467, 2009. 508, 2016.

IPL publication 2020

Ariey
F,
Witkowski
B,
Amaratunga
C, Komatsuya K, Hata M, Balogun EO, Hikosaka K, Suzuki
Beghain J, Langlois AC, Khim N, Kim S, et al., S, Takahashi K, Tanaka T, Nakajima M, Ogura S, Sato S,
Kita K. Synergy of ferrous ion on 5-aminolevulinic acidA molecular marker of artemisinin-resistant Plasmodium mediated growth inhibition of Plasmodium falciparum.
Journal of Biochemistry, 154(6): 501-504, 2013.
falciparum malaria, Nature, 505(7481): 50-55, 2014.

102

Suzuki S, Hikosaka K, Balogun EO, Komatsuya K, Niikura
M, Kobayashi F, Takahashi K, Tanaka T, Nakajima M,
Kita K. In vivo curative and protective potential of orally
administered 5-aminolevulinic acid plus ferrous ion
against malaria. Antimicrobial Agents and Chemotherapy,
59(11): 6960-6967, 2015.

Lasting benefit of infant hepatitis B vaccination in
adolescents in the Lao People’s Democratic Republic.
Hefele L, Vannachone S, Khounvisith V, Nouanthong P,
Sayasone S, Kounnavong S, Chanthavilay P, Muller CP,
Black AP. Int J Infect Dis. 2020 Apr;93:217-223.

Pertussis in Lao PDR: Seroprevalence and disease.
Higashikawa F, Noda M, Awaya T, Tanaka T, Sugiyama Kleine D, Billamay S, Chanthavilay P, Mongkhoune
M. 5-aminolevulinic acid, a precursor of heme, reduces S, Keokhamphoui C, Souksakhone C, Nouanthong P,
both fasting and postprandial glucose levels in mildly Khamphaphongphane B, Muller CP, Black AP. Int J Infect
hyperglycemic subjects. Nutrition, 29(7-8): 1030-10306, Dis. 2020 Jun;95:282-287.
2013.
Hepatitis A Virus in Lao People’s Democratic Republic:
Al-Saber F, Aldosari W, Alselaiti M, Khalfan H, Kaladari Seroprevalence and Risk Factors. Khounvisith V, Xaiyaphet
A, Khan G, Harb G, Rehani R, Kudo S, Koda A, Tanaka X, Chanthavilay P, Nouanthong P, Vongphachanh B,
T, Nakajima M, Darwish A. The Safety and Tolerability Reinharz D, Muller CP, Black AP.Am J Trop Med Hyg.
of 5-Aminolevulinic Acid Phosphate with Sodium 2020 Jul;103(1):164-168.
Ferrous Citrate in Patients with Type 2 Diabetes Mellitus
in Bahrain. Journal of Diabetes Research, 2016: 8294805, High seroprevalence of Foot and Mouth Disease in Laos:
2016.
call for nationwide vaccination campaigns and disease
surveillance. Kinnaly Xaydalasouk, Nouna Innoula,
Danquah I, Bedu-Addo G, Mockenhaupt FP. Type 2 Vannaphone Putthana, Korakan Chanthavongsa, Chantal
diabetes mellitus and increased risk for malaria infection. J. Snoeck, Judith M. Hübschen, Phommy Oudomphone,
Emerging Infectious Diseases, 16(10): 1601-1604, 2010.
Bouangeun Chan, Claude P. Muller, Antony P. Black,
Sisavath Pommasichan, Maude Pauly. Transboundary
Al-Saber F, Aldosari W, Alselaiti M, Khalfan H, Kaladari and Emerging Diseases. In Press.
A, Khan G, Harb G, Rehani R, Kudo S, Koda A, Tanaka
T, Nakajima M, Darwish A. The Safety and Tolerability
Timeliness of immunisation with the pentavalent vaccine
at different levels of the health care system in the Lao
Global Malaria Programme, False-negative RDT results People’s Democratic Republic: a cross-sectional study.
and P. falciparum histidine-rich protein 2/3 gene Sengdavanh Syphan Dalouny Xayavong, Anousin
deletions, World Health Organization, 2016 (Rev. 2019). Homsana, Daria Kleine, Phetsavanh Chanthavilay,
Phonethipsavanh Nouanthong, Kinnaly Xaydalasouk,
Iwagami M, Nakatsu M, Khattignavong P, Soundala Outavong Pathammavong, Somsay Billamay, Anonh
P, Keomalaphet S, Lorpachan L, Xangsayalath P, Xeuatvongsa, Daniel Reinharz, Antony P Black, Claude
Matsumoto‑Takahashi E, Pommelet V, Hongvanthong P. Muller. Plos One. In Press.
V, Brey PT, Kano K. Heterogeneous distribution of k13
mutations in Plasmodium falciparum in Laos. Malaria Hepatitis B virus in Lao dentists: a cross-sectional
Journal, 17: 483, 2018.
serological study. Bouasone Mangkara, Kinnaly
Xaydalasouk, Phetsavanh Chanthavilay, Sengchanh
Seroprevalence of anti-tetanus antibodies in mothers and Kounnavong, Somphou Sayasone, Claude P. Muller,
cord blood and associated factors in health-care settings Phimpha Paboriboune, Antony P. Black. Annals of
in Lao People’s Democratic Republic. Ounnavong P, Hepatology. In Press.
Chanthavilay P, Khampanisong P, Reinharz D, Muller
CP, Black AP. Vaccine. 2020 Jan 29;38(5):1234-1240.

103 INSTITUT PASTEUR DU LAOS ANNUAL REPORT 2020-2021

Calvez E, Pommelet V, Somlor S, Pompon J., Viengphouthong S, Bounmany P, Chindavong TA, Xaybounsou
T, Prasaysith P, Keosenhom S, Brey PT, Telle O, Choisy M, Marcombe S, Grandadam M. Trends of the dengue
serotype-4 circulation with epidemiological, phylogenetic, and entomological insights in Laos between 2015 and
2019. Pathogens. 2020 Sep 3;9(9):728. doi: 10.3390/pathogens9090728.
Calvez E, Somlor S, Viengphouthong S, Balière C, Bounmany P, Keosenhom S, Caro V, Grandadam M. Rapid
genotyping protocol to improve dengue virus serotype 2 survey in Lao PDR. PLoS One. 2020 Aug 7;15(8):e0237384.
doi: 10.1371/journal.pone.0237384.
Miot EF, Calvez E, Aubry F, Dabo S, Grandadam M, Marcombe S, Oke C, Logan JG, Brey PT, Lambrechts L. Potential
of the sylvatic mosquito Aedes malayensis to act as an arbovirus bridge vector in a forested area of the Nakai district,
Laos. Scientific Report. 2020 May 8;10(1):7750. doi: 10.1038/s41598-020-64696-9.
Nouanthong P, Hübschen JM, Billamay S, Mongkhoune S, Vilivong K, Khounvisith V, Sinner R, Grandadam M,
Phonekeo D, Black AP, Muller CP. Varicella zoster and fever rash surveillance in Lao People’s Democratic Republic.
BMC Infect Dis. 2019 May 8;19(1):392. doi: 10.1186/s12879-019-3990-7.
Apanaskevich, D. A., Vongphayloth, K., Jeangkhwoa, P., Chaloemthanetphong, A., Ahantarig, A., Apanaskevich, M. A., Brey,
P. T., Lakeomany, K., & Trinachartvanit, W. (2020). Description of a new species of Dermacentor Koch, 1844 (Acari: Ixodidae)
from the mountains of Laos and Thailand. Systematic Parasitology. https://doi.org/10.1007/s11230-020-09916-6
Nguyen, H. M., Theppannga, W., Vongphayloth, K., Douangngeun, B., Blacksell, S. D., & Robinson, M. T. (2020). Screening of
ectoparasites from domesticated dogs for bacterial pathogens in Vientiane, Lao PDR. Zoonoses and Public Health. https://doi.
org/10.1111/zph.12753

104

They visited Institut Pasteur du Laos!

16 November 2020: Handover ceremony of Laboratory equipment to fight against COVID-19 epidemics from the Government
of Luxembourg to Institut Pasteur du Laos, Ministry of Health

19 October 2020: H.E. Mr. Peter M. Haymond, Ambassador
of United States

07August 2020: H.E. Mr. Keizo TAKEWAKA, Ambassador
Extraordinary and Plenipothentiary of Japan to Lao PDR
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09 September 2020: Peter Heimann, LuxDev Quentin Bourdeaux, LuxDev representative, Sam Schreiner, Charge of Affaires
of Luxembourg Embassy in Laos

30 July 2020: British Ambassador, H.E. Mr. John Pearson
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30 June 2020: Timothy Edwards Charge of Affairs of the Canadian Embassy

08 July, 2020: Erin Young, MD UN Clinic physician and Ms.
Sara Sekkenes Resident Cordinator United nation Lao PDR
04 May 2020: Military experts from China and 103 Military
hospital team to IPL
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06 May 2020: European Union Ambassador, H.E. Mr. Leo
FABER and Mrs. Pina URSO handing over 1000 MedOmics
COVID-19 Antibody tests and protective 1000 face masks
kindly offered by the European Union

21 January 2020: Prof Sengchanh (LTPHI) and Prof Won Jae
LEE and his delegation from Seoul National University South
Korea

17 January 2020: Takashi ADACHI embassy of Japan in the
Lao PDR

25 December 2019: Dr. Masayasu Misu, Nara Medical School
& National Institute of Infectious Diseases, Japan
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Teaching/Training

17 November 2020: Education activities for military
technicians by Dr Elodie Calvez(Arboshield program)

05 November 2020: Collaborate with Center Christophe
Merieux to train about Dengue dianostic for provincial staffs

18 September 2020: Final group for Arboshield training course at Institut Pasteur du Laos
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24 June 2020: Training for biosafty before going to the field
31 July 2020: Procurement and logistic training for military
trainees

28 July 2020: Kaptitude training for maintenance team

30 January 2020: Trainers come from Cambodia to training
IPL staff for COVID-19
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Main organigram
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