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Abstract Many of the countries in the Asia Pacific Region,
particularly those with depressed and developing economies,
are just initiating newborn screening programs for selected
metabolic and other congenital disorders. The cultural, geo-
graphic, language, and economic differences that exist
throughout the region add to the challenges of developing
sustainable newborn screening systems. There are currently
more developing programs than developed programs within
the region. Newborn screening activities in the Asia Pacific
Region are particularly important since births there account
for approximately half of the world’s births. To date, there
have been two workshops to facilitate formation of the Asia
Pacific Newborn Screening Collaboratives. The 1stWorkshop
on Consolidating Newborn Screening Efforts in the Asia

Pacific Region occurred in Cebu, Philippines, on March 30–
April 1, 2008, as a satellite meeting to the 7th Asia Pacific
Conference on Human Genetics. The second workshop was
held on June 4–5, 2010, in Manila, Philippines. Workshop
participants included key policy-makers, service providers,
researchers, and consumer advocates from 11 countries with
50% or less newborn screening coverage. Expert lectures
included experiences in the United States and the Netherlands,
international quality assurance activities and ongoing and
potential research activities. Additional meeting support was
provided by the U.S. National Institutes of Health, the Centers
for Disease Control and Prevention, the U.S. National New-
born Screening and Genetics Resource Center, the Interna-
tional Society for Neonatal Screening, and the March of
Dimes. As part of both meeting activities, participants shared
individual experiences in program implementation with formal
updates of screening information for each country. This report
reviews the activities and country reports from two Workshops
on Consolidating Newborn Screening Efforts in the Asia
Pacific Region with emphasis on the second workshop. It also
updates the literature on screening activities and implementa-
tion/expansion challenges in the participating countries.
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Introduction

Many of the countries in the Asia Pacific Region, particu-
larly those with depressed and developing economies are

just initiating newborn screening programs for selected met-
abolic and other congenital disorders (Padilla and Therrell
2007). Vast cultural, geographic, language, and economic
differences exist throughout the region adding to the chal-
lenges of developing sustainable newborn screening sys-
tems. There are currently more developing programs than
developed programs within the region and the status of
screening activities in a few countries still remains unclear
or unknown. Newborn screening activities in the Asia Pa-
cific region are particularly important since births there
account for approximately half (68.5 million) of the 136.7
million babies born in the world. Of these, about 85% are
born in five countries (China, India, Indonesia, Bangladesh,
Pakistan) (UNICEF. The State of the World’s Children
2011), which do not yet have organized newborn screening
for half or more of their newborn population.

Newborn dried bloodspot screening (NDBS) as a public
health improvement strategy has existed in some countries
in the Asia Pacific since the 1960s (Australia, Japan, New
Zealand), and newborn cord blood screening (NCBS) has a
lengthy history in others (Singapore, Hong Kong). Despite
attempts over time to begin organized newborn screening in
various countries in the region, implementation has been
slow (primarily for economic reasons) (Padilla and Therrell
2007). In recent years, extensive efforts in Korea and Thai-
land, partially aided by support from the International
Atomic Energy Agency (IAEA), have led to implementation
of universal NBDS at the national level, and now both
countries have NDBS programs that reach essentially all
newborns. Most other countries in the region, however, have
only begun NDBS implementation efforts during the past
decade. Many of these also received partial support from the
IAEA (Solanki 2007); however, direct funding support of
this type is no longer available. Despite the unavailability of
outside funding from the IAEA, the fledgling NDBS pro-
grams in the region have continued their growth and devel-
opment through self determination.

Building on an informal network of Asia Pacific NDBS
collaborators and experts who existed as part of the IAEA
Regional Project, newborn screening innovators in the Asia
Pacific region have initiated a collaborative network of local
newborn screening pioneers. Establishment of a collabora-
tive communications network is intended to facilitate and
improve local NDBS program implementation and foster
related research collaborations. To ensure up-to-date infor-
mation exchange, to provide expert advice and training, and
to assist in additional networking, interactions with more
developed NDBS programs outside the region have been an
essential part of the collaborations.

To date, there have been two workshops to facilitate
formation of the Asia Pacific Newborn Screening Collabo-
ratives. The 1st Workshop on Consolidating Newborn
Screening Efforts in the Asia Pacific Region occurred in
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Cebu, Philippines, on March 30–April 1, 2008, as a satellite
meeting to the 7th Asia Pacific Conference on Human
Genetics. The second workshop was held on June 4–5,
2010, in Manila Philippines. Both workshops were hosted
by the Philippine Newborn Screening Reference Center
(NSRC). Workshop participants included key policy-mak-
ers, service providers, researchers, and consumer advocates
from 11 countries with less than 50% newborn screening
coverage (Bangladesh, China, India, Indonesia, Laos, Mon-
golia, Pakistan, Palau, Philippines, Sri Lanka, and Vietnam).
Expert lectures included NDBS experiences in the United
States and the Netherlands, international quality assurance
activities and ongoing and potential NDBS-related research
activities. Additional meeting support was provided by the
U.S. National Institutes of Health (NIH), the Centers for
Disease Control and Prevention (CDC), the U.S. National
Newborn Screening and Genetics Resource Center
(NNSGRC), the International Society for Neonatal Screen-
ing (ISNS), and the March of Dimes.

As part of both meeting activities, participants shared
individual experiences in NDBS program implementation
with formal updates of screening information for each coun-
try. In order to develop strategies and supporting activities,
participants were also divided into working groups with
facilitated discussions as part of the agenda. This report
reviews the activities and country reports from the Work-
shops on Consolidating Newborn Screening Efforts in the
Asia Pacific Region with emphasis on the second workshop.
It also updates the literature on screening activities
and implementation/expansion challenges in each of the
participating countries.

Method — conference descriptions

The two workshops now completed have both focused on
building a working network of NDBS collaborators within
the Asia Pacific region. The network has evolved as an
activity to improve the health of newborns by implementing,
refining and expanding newborn screening systems. These
activities continue the international focus on newborn
screening and are similar to activities in the Middle East
and North Africa region previously reported (Krotoski et al.
2009). They include discussions of the issues and challenges
that routinely face developing programs and shared solu-
tions (Padilla 2008; Padilla et al. 2010). Given that approx-
imately half of all births worldwide occur in the Asia Pacific
region, the potential for improved newborn health and the
societal benefits from successful newborn screening here is
extremely important.

Initially, a limited number of key policy-makers and
screening champions were identified from previous partici-
pation in IAEA Newborn Screening Project meetings.

Others were added to the group as they were identified
through their involvement in various NDBS screening ac-
tivities in the Region. A total of 39 participants including
representatives from 11 countries (Bangladesh, China, In-
dia, Indonesia, Laos, Mongolia, Pakistan, Palau, Philip-
pines, Sri Lanka, and Vietnam) attended the first workshop
in Cebu. Because this meeting was a satellite to the Asia
Pacific Society of Human Genetics (APSHG) meeting, sev-
eral experts were also present representing the U.S. National
Institutes of Health, the Centers for Disease Control and
Prevention, and NDBS programs in both the U.S. and the
Netherlands.

As an outcome of the Cebu meeting, and in order to
improve the chances of successful implementation of a
sustainable NDBS system within each country, representa-
tives of the various Ministries of Health were invited to
participate (along with their country NDBS champion) in
the second workshop in Manila. This workshop included 41
participants including representatives from ten of the origi-
nal 11 countries (a representative from Palau could not
attend), including several representatives of health minis-
tries. An expert representing developed U.S. newborn
screening programs was also present to discuss: (1) current
processes for selection of disorders for screening; (2) indi-
cators for measuring quality throughout the newborn screen-
ing system; and (3) issues currently being faced in
developed programs relative to the storage and use of resid-
ual NDBS specimens.

The stated goals of the Manila workshop were to:

1. Review the current status of newborn screening and
related research within Southeast Asia and the Western
Pacific Regions.

2. Explore national and regional health care delivery and
research infrastructure needs for maximizing research/
service collaborations in newborn screening.

3. Identify strategies for continuing a regional collabora-
tive research group focused on improving newborn
screening throughout the Asia Pacific region.

4. Define research and other activities emanating from
newborn screening that can complement and integrate
with existing collaborations.

5. Assess resource needs, identify currently available
resources, and develop information about other possible
resources.

Developing NDBS programs in the Asia Pacific region
may be broadly separated into two groups. At the first
(Cebu) workshop, participants were divided into two work-
ing groups having similar experiences and issues based on
time previously spent in developing a national NDBS
screening program. Group 1 included countries with NDBS
screening efforts ongoing for 5 or more years (the Philip-
pines, China, and Indonesia). Group 2 included all other
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countries (programs in development for less than 5 years —
Bangladesh, India, Laos, Mongolia, Pakistan, Palau, Sri
Lanka, and Vietnam). These groupings allowed general
comparisons of program implementation and provided peer
countries an opportunity to exchange ideas and set future
goals based on similar experiences.

At the second (Manila) workshop, participants were di-
vided into three working groups to more efficiently identify
and address issues of importance in continuing to build
sustainable national NDBS programs. Group 1 focused on
identifying strategies for increasing awareness and partici-
pation of health ministries in implementing and sustaining
NDBS screening. Group 2 focused on identifying regional
activities that might positively affect the expansion and
improvement of NDBS screening. Group 3 focused on
identifying activities within individual countries that could
improve NDBS screening efficiency and assist in ensuring
sustainability.

Activities and discussions at both workshops resulted in a
shared vision among participants for improving screening
activities within the region. Participants at the Manila meet-
ing agreed to request the APSHG to recognize and support
their activities by formalizing a Working Group on Consol-
idating Newborn Screening Efforts in the Asia Pacific Re-
gion within the Society. Meeting participants also renewed
their support for the ideals expressed in the Cebu Declara-
tion (Appendix 1) through their unanimous support of a new
meeting output, the “Manila Declaration” (Appendix 2).
Wording in this declaration approaches more strongly the
work group participation of representatives of Ministries of
Health in the various countries. While NDBS screening can
exist without Ministry of Health support, this support is
obligatory if the program is to become national, universal,
and sustainable.

Results — current status of NDBS in the Asia Pacific
region

Table 1 lists the demographics of the countries involved,
including their screening population and approximate na-
tional coverage. Table 2 contains an individualized summa-
ry of barriers to screening implementation and future short-
term goals for program improvement. All 11 Asia Pacific
countries report continuing NDBS progress despite signifi-
cant barriers in some instances. A basic NDBS infrastructure
including professional and parent education, screening lab-
oratory, specimen transport, and result follow-up, exists
within all participating countries, although this infrastruc-
ture is often limited in scope (i.e., not national) (Padilla et al.
2010). Functions within program infrastructures (such as
testing and follow-up) are modeled after those of developed
programs and suffer from some of the same challenges

(locating patients, reliable and speedy specimen transport,
etc.). All programs offer NDBS for congenital hypothyroid-
ism (CH) and some include other disorders, including lim-
ited availability of tandem mass spectrometry (MS/MS)
testing for metabolic disorders. There is a tendency to in-
clude congenital adrenal hyperplasia (CAH) in programs with
more developed infrastructures (since fast result turnaround/
patient follow-up is necessary). In most countries, this inclu-
sion relates to initial funding assistance from the IAEA, which
focused on screening methodologies that used nuclear techni-
ques (such as radioimmunoassay). There is also an apparent
(unexplained) high incidence of CAH (relative to other
screenable conditions) in some Asian countries. Laws requir-
ing NDBS or its offering now exist in some of the countries
represented and significant efforts are being made throughout
the region to include coverage of NDBS in national health
insurance maternity benefits packages.

Significant strides have been made in China where approx-
imately half of the newborn population now has access to
NDBS for CH and phenylketonuria (PKU). This is important
since China has the second largest number of births in the
world. Screening is locally based with significant coverage in
the Eastern China with increasing outreach to the West. Pilot
testing with MS/MS is ongoing with recent findings in
Shanghai suggesting a combined prevalence of 1:5,800 for
all metabolic conditions detected by the MS/MS screen (Gu et
al. 2008). The largest number of births by far occurs in India,
where NDBS is still in its infancy. However, progress in India
with formal pilot studies, a phased in approach, and increased
government interest continue to increase screening availabil-
ity. In India, there is also interest in expanded MS/MS screen-
ing in addition to expansion to other non-MS/MS screening
tests and some laboratories are already offering MS/MS test-
ing to private patients (Kapoor and Kabra 2010).

While most other countries in the region reported contin-
ual but slow progress, significant coverage increases were
reported in the Philippines, where a national law now
requires that NDBS be offered to all newborns (12th Con-
gress of the Philippines. Republic Act 9288 – Newborn
Screening Act of 2004). Four regional screening laborato-
ries currently screen approximately half of the 2 million
Philippine newborns (up from 30% reported at the 2010
Manila meeting). The regional screening center in Manila
is also providing screening laboratory services for the small
birth population in Palau, and it is likely that the Federated
States of Micronesia will soon initiate a similar screening
activity. Out-of-country laboratory services are a viable
option in countries just beginning to screen or with small
birth populations or limited technical capabilities. The Phil-
ippines initially used screening laboratory services from
New South Wales, Australia, and pilot services from
Hamburg, Germany, were reported to be currently ongoing
in Laos and Mongolia.
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Other challenges most often identified included geogra-
phy (large land masses in China, India, and Mongolia;
numerous islands in the Philippines, remote mountainous
regions), cultural differences (religious, ethnic, regional,
migratory), prioritization (versus infection, malnutrition,
etc.), and education (professional, political and parental lack
of program awareness). In some instances, competition from
the private sector has led to difficulties in obtaining popular
support. In at least one instance, government rules were
reported to have been implemented to prevent fragmented
testing in some hospitals that was disrupting national stan-
dardization efforts. While most developing programs recog-
nized the need for organized data collection in order to
demonstrate the value of NDBS activities, many noted that
an automated centralized system of comprehensive data was
not available and would be a worthwhile investment, should
funding be available. All countries acknowledged and un-
derstood the need for good program quality control and
most were willing participants in international laboratory
proficiency testing programs. A formalized performance
evaluation system was described in the Philippines (David-
Padilla et al. 2009) modeled after a similar but more com-
plex system in the United States (Therrell et al. 2010).
Organized laboratory and program certification were

identified as needs, and various examples of certification
mechanisms within the region were discussed. These included
an international technical review team combined with local
health ministry certification in the Philippines and national
laboratory proficiency testing in China among others.

Conclusion

A number of challenges appear to be universal in NDBS
program implementation. Knowledgeable energetic leader-
ship, financing, and health ministry support present the
largest barriers uniformly identified within the region. De-
velopment of the regional screening network reported here
has served to help identify and train champions for NDBS
throughout the Region, but support of appropriate policy-
makers within government and health ministry’s continues
to be elusive in some settings. By inviting the appropriate
government policy-makers at the health ministry level to the
networking meetings, this challenge has begun to be over-
come. The health ministry representatives who attended the
Cebu and Manila meetings provided leadership in work-
group strategies and planning for continued involvement
of their peers in ongoing NDBS activities.

Table 1 Summation of screening statistics reported by participants at the 2nd Conference on Consolidating Newborn Screening Efforts

panel
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The challenges of adequate and sustainable program fi-
nancing remain unresolved in many programs. While NDBS
service fees have been used for primary program support in
China and the Philippines, dependence on government fund-
ing either directly or indirectly (through national insurance
programs) appears to continue as a primary funding mecha-
nism in some programs. Various models for financing were
shared including local government loan programs and research
grant support, but simple funding solutions were elusive. It is
clear that in any of the models for success, awareness and
inclusion/prioritization of NDBS in national health planning
are essential for long term program stabilization and success.

While out-of-country laboratories can play a significant
role in screening implementation, their activities have the
potential to negatively impact a fledgling national program.
This sometimes occurs when academic laboratories pursue
newborn screening research agendas in particular locations
(usually with a local academic institution) without proper
attention to, or arrangements for, data sharing with an on-
going national implementation effort. The competitive envi-
ronment thus created has the potential for slowing national
progress in favor of local availability. Developed programs
seeking to assist developing ones must be careful to create
training activities that lead to infrastructure development so
that services can be transitioned from the developed program
to the developing. In this way, developing programs can take
advantage of already ongoing developed screening efforts and
more rapidly implement and expand their own programs.
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Mizanul Hasan, Bangladesh; Tahmina Banu, Bangladesh; Faridul
Ala, Bangladesh; Xuefan Gu, China; Madhulika Kabra, India; Seema
Kapoor, India; Gurjit Kaur, India; Diet Sadiah Rustama, Indonesia;
Mujaddid Djalal, Indonesia; Saysanasongkham Bounnack, Lao People’s
Democratic Republic; Erdentuya Ganbaatar, Mongolia; Gerelmaa Zagd,
Mongolia; Tariq Zafar, Pakistan; Anthony Calibo, Philippines; Lita
Orbillo, Philippines; Eva Maia Cutiongco-de la Paz, Philippines; Sylvia
Estrada, Philippines; J Edgar Winston Posecion, Philippines; Conchita
Abarquez, Philippines; Maria Elouisa Reyes, Philippines; Damayanthi
Nanayakkara, Sri Lanka; Le Anh Tuan, Vietnam; Ngo Toan Anh,
Vietnam; Carmencita David-Padilla, Philippines; Bradford L.
Therrell Jr., United States of America.

Appendix 1

Cebu Declaration

01 April 2008
Cebu, Philippines

Preamble

In countries with depressed and developing economies, such
as in Asia, newborn screening and infant screening is either
not yet a priority or just emerging as a priority. A group of
11 countries (Bangladesh, China, India, Indonesia, Laos,
Mongolia, Pakistan, Palau, Philippines, Sri Lanka, Vietnam)
participated in a workshop called “Consolidating Newborn
Screening Efforts in the Asia Pacific.” The participants of
this meeting recognize that children’s health is a high prior-
ity for our countries. Newborn screening coverage in Asia
and the Asia Pacific region remains low at 10% of babies
born within the region. As an output of this workshop, the
participants wish to put forward this Cebu Declaration.

Declaration

The international community has achieved important advan-
ces in infant survival and the reduction of neonatal mortal-
ity. As a consequence, in view of the United Nation’s
Convention on the Rights of the Child (1989), governments
must now focus increased attention on assuring our child-
ren’s optimal development and to put in place policies to
ensure that tomorrow’s adults are as free as possible from
disability that will limit achieving their potential. This is
facilitated by early screening for congenital genetic disor-
ders that are responsible for major disability; if not treated
early, the costs of treatment of preventable disability will be
prohibitive for society and the lives of children and their
families will be tragically and unnecessarily limited. Sys-
tematic newborn screening for these genetic disorders is,
thus, a necessity for public health programs based on the
resources available.

Newborn screening is an important tool in the prevention
of disease and disability in our children and thus should
be a key part of a comprehensive public health system in
all of our countries. Each country should prioritize the
panel of screening disorders and system of care that is
appropriate to their situation. Based on the meeting’s
deliberations, the following recommendations have received
high priority:

& Encourage all countries to develop policies and provide
necessary support to establish a systematic national
newborn screening program within the context of a
global national policy for children’s health that will
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provide access to all newborn infants in these countries
and provide follow-up services. Such services should
integrate both public and private health care delivery
systems.

& Screen nationally for at least one condition in all
newborns and develop a national screening model pro-
gram that takes into account all aspects for post-testing
care.

& Establish national research priorities around newborn
screening, through culturally relevant and ethical strategies.

& Reduce disability and death by assuring that the children
identified as having screened positive for a genetic dis-
order have the opportunity to a good quality of life
through access to medical treatment including behavior-
al, physical therapeutic interventions as well as assistive
technology in order to preserve healthy development
and improve autonomy and independence.

& Develop population studies to determine the incidence
of genetic disorders in the region and consider linking to
national databases with standardized measurements.
(Clearly, population genetic data needs to be accumulat-
ed country by country as it is anticipated that each
country will have unique disorders related to their own
population.)

& Begin regionalization and cooperation among countries
by sharing of expertise, information, and other resources.

& Develop training programs that focus on role-specific
activities that build the interdisciplinary teams needed
for newborn screening systems of care.

& Stimulate regional research capacity that addresses the
specific conditions of priority to Asia and the Asia
Pacific.

In view of all of the above recommendations, the attend-
ees recognize the need to establish collaborative, coopera-
tive networking to facilitate the development of newborn
screening systems for all nations;

In order to develop such a collaborative network it would
be of value to:

& Hold periodic (e.g., every 18 months) meetings to assess
country advances.

& Develop smaller focused meetings on issues of particu-
lar importance (e.g., training).

& Establish structures for increased communication across
the region including a regional website and biennial
regional meetings.

& Establish an advisory committee to set up an agenda for
addressing the recommendations identified above.

& Establish working groups that can implement identified
priorities.

& Involve other professional groups interested in quality
child health care.

Appendix 2

Manila Declaration

05 June 2010
Manila, Philippines

The participants of the workshop entitled “2nd Work-
shop on Consolidating Newborn Screening Efforts in the
Asia Pacific Region” (composed of representatives from
Bangladesh, China, India, Indonesia, Laos, Mongolia,
Pakistan, Philippines, Sri Lanka, and Vietnam with ex-
pert assistance from the United States) held on June 4–5,
2010 in Manila, Philippines, reaffirm their commitment
to the principles and provisions listed in the Cebu Dec-
laration (Appendix 1).

In addition, the group resolves to continue their activities
in implementing and refining newborn screening in the Asia
Pacific Region through the following actions:

& At the Ministry of Health level, to:
& Develop national policies on newborn screening.
& Develop health financing schemes for newborn

screening.
& Partner with local and international funding agen-

cies [USAID (United States Agency for Interna-
tional Development), WHO (World Health
Organization), UNICEF (United National Interna-
tional Children’s Emergency Fund — now called
the UN Children’s Fund), UNFPA (United
Nations Fund for Population Activities — now
called the UN Population Fund), JICA (Japanese
International Cooperation Agency), etc.].

& Integrate newborn screening with existing child
health programs [IYCF (WHO Global Bank on
Infant and Young Child Feeding), EPI (WHO
Expanded Program on Immunization), etc.].

& At the country level, to:
& Involve policy-makers in activities related to new-

born screening.
& Communicate with various stakeholders, i.e., policy-

makers, non-government organizations (NGOs),
newborn screening product vendors, parents.

& Promote advocacy on newborn screening at all levels.
& Integrate newborn screening training into undergrad-

uate and postgraduate curricula.
& Create a central newborn screening database in each

country.
& Organize regular monitoring and review of the new-

born screening program.
& Participate in external newborn screening laboratory

proficiency testing programs.
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& Network with other countries and experts having
similar newborn screening interests.

& Begin to address the issues of storage and use of
residual dried blood spots.

& At the regional level, to:
& Create a “Working Group on Consolidating New-

born Screening Efforts in the Asia Pacific Region”
within the Asia Pacific Society on Human Genetics
(APSHG) with every country represented by at least
one newborn screening manager and one Ministry of
Health representative.

& Encourage ASEAN (Association of Southeast Asian
Nations) and SAARC (Southeast Asian Association
for Regional Cooperation) to prioritize newborn
screening in their government health agenda.

& Motivate existing regional professional societies and
NGOs to promote newborn screening: ISNS (Internation-
al Society for Neonatal Screening), APSHG, pediatric
societies, obstetric societies, perinatal and neonatal soci-
eties, Asia Pacific endocrine societies, nuclear medicine
societies, Asian Association of Pediatric Societies, etc.

Conference participants recognize and embrace the need
to continue collaborative, cooperative networking to facili-
tate the development of a quality newborn screening system
in all nations. In order to facilitate continuation of such a
collaborative network, it is of value to:

& Establish structures for increased communication across
the region including a regional website and biennial
regional meetings.

& Establish a regional advisory committee to set up an agen-
da for addressing the recommendations identified above
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