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challenges, and policy needs. A total of 66 professionals
attended the session and 22 complete surveys were collected
from Nepal, India, Indonesia, Japan, and Australia.

Results: Lead testing was infrequent in the region, with
58.6% of the respondents reporting rare or no testing.
Weekly testing has been reported in 20.7% of cases. The
most commonly used methodology was point-of-care
testing via anodic stripping voltammetry (37.5%) followed
by electrothermal atomic absorption spectrometry (25%).
Occupational exposure (39.1%) was the leading source

of lead poisoning, followed by dietary sources (26.1%)
and environmental contamination (21.7%). Academic
journals (47.5%) were the primary educational resources.
Key challenges included low awareness among healthcare
providers (43.5%) and resource shortage (39.1%). The most
recommended policy change was to increase government
support (61.5%).
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Conclusion: In conclusion, lead testing remains infrequent
across many settings, with limited routine implementation and
heavy reliance on point-of-care methodologies. Occupational
exposure emerged as the predominant source of lead poisoning,
underscoring the need for targeted interventions. Strengthening
government support is identified as the most critical policy
change to enhance lead testing and management efforts.

Background

Lead exposure remains a major public health concern in

many regions, particularly in the Asia-Pacific, where its
effects on vulnerable populations especially children are
profound [1]. Despite its significance, lead toxicity testing is
often underutilized because of limited awareness, resource
constraints, and insufficient policy frameworks [1, 2].
Biomonitoring practices and identification of lead exposure
pathways vary widely across countries. High-income nations
have implemented comprehensive regulations addressing
legacy lead sources, such as lead-based paint, water plumbing
systems, and other environmental hazards [3]. While

several countries have established regulatory frameworks

that have contributed to reduced lead exposure, only a few
have developed robust policies for laboratory diagnosis and
routine blood lead level (BLL) testing [4]. There is a pressing
need for international harmonization of stepwise laboratory
diagnostic protocols to ensure consistency in the detection and
management of lead poisoning.

Current lead testing and detection methods may not fully

align with the evolving demographics and exposure patterns
[5]. According to the Centers for Disease Control and
Prevention (CDC), initial screening can be performed using

a point-of-care device to analyze a capillary blood sample

[6]. If the screening result is negative, further testing is
typically unnecessary, unless clinically indicated. However,

if a positive result is obtained; confirmatory testing using
venous blood lead level measurement is required for definitive
diagnosis. Venous samples are analyzed in laboratories using
validated methods, such as graphite furnace atomic absorption
spectroscopy (GFAAS), atomic absorption spectroscopy
(AAS), and inductively coupled plasma mass spectrometry
(ICP-MS). Strengthening biomonitoring efforts and improving
data collection on exposure pathways would enhance our
understanding of lead sources and enable more targeted
prevention strategies.

One of the critical challenges is the lack of public awareness of
low-level lead exposure. Although public health experts stress
the importance of minimizing population-wide lead exposure,
this issue remains under-recognized by laboratory professionals
and the general public. Bridging these gaps through increased
advocacy, improved diagnostic capabilities, and stronger
policies is essential for effective lead exposure mitigation.

To address these pressing concerns, the Asia-Pacific
Federation for Clinical Biochemistry and Laboratory Medicine
Communication and Publications Committee (APFCB C-CP)
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conducted a Webcast & eLearning Program Webinar on
December 16, 2024, themed as “Protecting Health in Asia-
Pacific: Laboratory Advances and Lead Exposure Prevention”
[7]. As part of the initiative, a survey questionnaire was
developed to gather insights from the participants. The online
survey aimed to assess the current lead testing methodologies
used in laboratories across the region, identify common causes
of elevated blood lead levels, highlight challenges in testing,
and determine necessary policy changes recommended to
improve the lead exposure prevention and management.

Methods

A structured questionnaire comprising seven closed ended
questions was developed to gather insights from webinar
participants regarding lead toxicity testing and related
challenges in clinical laboratories across the Asia-Pacific
region. Participants could select multiple options. The
questionnaire was designed to be concise and focused to ensure
clarity and encourage higher response rates [7]. These questions
were developed based on a review of the relevant literature and
consultation with relevant experts and Team APFCB C-CP.

The questionnaire was then reviewed and approved by an
independent expert in laboratory medicine and expert feedback
was incorporated to refine the questionnaire before its release.
The survey questions (Supplementary 1) focused on the
following key areas.

1. Geographical distribution: Participants were

asked to specify their country of practice to assess regional
representation in the responses.

2. Lead testing Frequency — Respondents were asked

to provide details on how often their laboratory conducts lead
level testing, helping to evaluate testing accessibility and
demand.

3. Testing methodologies: The survey gathered
information on the laboratory techniques used for lead analysis,
including atomic absorption spectrometry, inductively coupled
plasma mass spectrometry, CLIA-waived point-of-care devices,
and other methods to examine variations in testing practices.

4. Common Sources of lead exposure: Participants

were asked to identify the most frequently observed sources

of lead exposure among their patients, including occupational
exposure, environmental contamination, dietary sources such
as herbal remedies, and household items such as toys, to gain a
broader understanding of regional exposure patterns.

5. Sources of Information on lead poisoning:
Respondents were required to indicate how they acquired
knowledge about lead poisoning, such as through academic
literature, webinars and workshops, government guidelines, or
news and social media, to assess key information dissemination
channels.

6. Challenges in implementing lead testing: The
questionnaire explored the barriers laboratories face in
conducting lead toxicity testing, including resource limitations,
regulatory challenges, and lack of awareness.
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7. Policy recommendations: Participants were asked

to share their perspectives on the policy changes needed to
enhance lead screening, diagnosis, and management. Suggested
improvements include increased government support for
testing, stricter regulations on lead exposure, better training for
healthcare workers, and greater assistance from international
organizations.

The questionnaire was disseminated electronically during

the webinar, allowing for real-time participation. A total of

66 professionals attended the session, representing various
laboratories across the Asia-Pacific region. Of these, 22
participants from five countries Nepal, India, Indonesia,

Japan, and Australia submitted complete responses. This study
ensured strict anonymity and confidentiality of the collected
data. Data were summarized using descriptive statistics, and all
analyses were performed using Microsoft® Excel® 2019

Results

Lead testing is infrequent in the region, with 58.6% of
laboratories reporting that they rarely or never perform it.
Weekly testing was the second most common method (20.7%).
The most commonly used methodology is point-of-care
testing via ASV (anodic stripping voltammetry), followed by
electrothermal atomic absorption spectrometry (Figure 1).

Figure 1: Commonly used methodologies to analyze blood lead level in Asia Pacific region.

® POCT (ASV)

@® Electrothermal AAS
¢ Flame AAS

® ICP-MS

Abbreviation: ASV-Anodic Stripping Voltammetry, POCT- Point of Care Testing, AAS- Atomic Absorption Spectrometry, ICP-MS- Inductively Coupled

Plasma Mass Spectrometer

Occupational exposure was the most common cause of lead
toxicity, as indicated by the participants, followed by dietary

eJIFCC2026Vol37Nolpp113-119

sources, including herbal remedies (26.1%) (Figure 2).
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Figure 2: Commonest cause of lead toxicity in Asia Pacific region as pointed by the participants.
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Academic journals were the primary source of information
on lead poisoning (47.5%), followed by workshops/webinars
and government health resources (15% each). News articles
and social media were less utilized. Key challenges in lead

@ Occupational Exposure

@ Dietary sources including herbal remedies
¢ Environmental contamination

@® Household items

testing included lack of awareness among healthcare providers
(43.5%) and resource shortages (39.1%). The most commonly
suggested policy improvement included increased government
support (61.5%) (Figure 3).

Figure 3: Participants perspectives on policy changes needed to enhance lead screening, diagnosis, and management.

Discussion

The findings of this survey highlight several critical challenges
in the implementation of lead toxicity testing across the Asia-
Pacific region. One of the most notable issues is the limited
frequency of lead testing, which suggests that many healthcare
facilities either lack the necessary infrastructure or do not
prioritize lead-level screening as part of routine diagnostics.
This gap in testing accessibility may lead to under diagnosis
and missed opportunities for early intervention in cases of
lead exposure. An estimated one-third of children worldwide
have elevated BLL, contributing to cognitive impairment and
increased cardiovascular risk [8]. The lack of widespread BLL
testing prevents accurate assessment of exposure and limits
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Increased government support

Better training for healthcare workers
Stricter exposure regulations
International support

0000

targeted interventions. Evidence from Georgia highlights

the impact of population-level testing, which has revealed
previously underestimated lead poisoning rates and led to
policy action [9]. Expanding BLL testing is essential for
identifying high-risk populations, driving policy changes, and
implementing effective lead-exposure prevention strategies.
A major barrier for lead testing identified in this survey

was a lack of resources, including access to appropriate
testing equipment and reagents. Advanced techniques, such
as Graphite Furnace atomic absorption spectrometry and
inductively coupled plasma mass spectrometry, which are
considered gold standards for lead testing, are not widely
available in all laboratories, which might be due to high costs
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and technical requirements. Some laboratories may rely on
alternative methods, such as point-of-care devices; however,
the reliability and standardization of such approaches remain
a concern [10, 11]. A study conducted in Japan found that
point-of-care lead level analyzers showed a significant
positive bias compared to ICP-MS at levels above 45 pg/dL
[12]. Nevertheless, POCT devices based on anodic stripping
voltammetry (ASV) offer rapid and accessible BLL testing,
providing results in approximately three minutes from a

small capillary blood sample [13]. These portable devices

are essential in physician-office laboratories, regulatory-
waived settings, and resource-limited areas where traditional
laboratory testing is unavailable [13, 14]. Their ease of use
and pre-calibrated disposable components make them effective
for initial screening, though elevated results should be
confirmed with laboratory-based ICP-MS or Graphite Furnace
AAS testing. Portable testing devices have been essential in
humanitarian crises such as the 2010 lead poisoning outbreak in
Zamfara, Nigeria, where these devices allowed health workers
to quickly test people on-site, leading to faster diagnosis and
treatment, which helped save many lives [15]. Their ability to
provide immediate results enhances their early detection and
intervention, making them invaluable tools for lead exposure
management in both clinical and emergency settings.
Awareness among healthcare providers regarding lead

testing has emerged as a significant limitation. Clinicians

and laboratory professionals may not routinely consider lead
exposure in differential diagnoses, particularly in regions
where lead poisoning is not commonly recognized as a

public health threat. [16]. This lack of awareness can delay
diagnosis and appropriate management, allowing continued
exposure and worsening of health outcomes. Greater efforts
are needed to educate healthcare workers about the importance
of lead testing, potential sources of exposure, and the clinical
manifestations of lead poisoning. Healthcare workers can

be educated through targeted training programs, workshops,
and continuing medical education sessions. Collaboration
with public health agencies, professional associations,

and laboratories can facilitate guideline dissemination and
case-based learning. Additionally, hospitals and clinics can
implement screening protocols and provide quick reference
materials to aid diagnosis and management. Raising awareness
through conferences, newsletters, and digital platforms further
reinforces knowledge and encourages proactive detection and
prevention of lead poisoning.

The survey also shed light on the primary sources of

lead exposure reported by the participants. Occupational
exposure was identified as the most common cause and this

is seen particularly among workers in industries, such as
battery manufacturing, metal recycling, and construction.
Additionally, dietary sources, including the consumption of
herbal remedies and environmental contamination, such as lead
in water supplies, air pollution, and exposure to lead-based
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paints, have also been reported as significant contributors. A
systematic review of 520 studies identified major sources of
lead exposure, including informal lead-acid battery recycling
and manufacturing, metal mining and processing, electronic
waste, and lead adulteration in food, particularly in spices [17].
Lead exposure comes from different sources depending on

the country. Cosmetics and traditional medicines are common
sources in India and Nepal [18, 19]. China also has issues with
electronic waste, traditional medicines, and industrial pollution
[20]. Australia faces risks from paint, dust, imported toys, and
traditional medicine [21]. In wealthier countries, past lead use
continues to pose risks, while in lower-income countries, weak
or poorly enforced regulations worsen the problem. These
findings emphasize the need for targeted interventions such as
workplace safety regulations, stricter monitoring of food and
herbal products, and improved environmental policies to reduce
lead contamination.

Although the survey included only 22 participants, they were
laboratory experts specializing in heavy metal toxin analysis
and research. Their insights offer a meaningful snapshot of lead
toxicity testing in their regions and are valuable for guiding
policy development. The limited number of respondents, even
in an international webinar setting, also highlights how often
this critical issue is overlooked.

To ensure effective lead toxicity testing across the Asia-Pacific
region, targeted solutions are needed to address key gaps in
accessibility, standardization, and awareness. Strengthening
testing capacity, resources, and policies will enhance early
detection, safeguard public health, and reduce lead exposure
risks. Priority actions include:

1. Expanding regional representation by involving more
countries.

2. Improving access to regular testing through increased
funding and lab support.

3. Standardizing testing methodologies across the region.
4. Educating communities about common lead sources
and promoting awareness.

5. Enhancing government guidelines and launching
public awareness campaigns.

6. Streamlining regulatory processes for more efficient
implementation.

7. Developing a quality assurance framework for point-

of-care blood lead level testing.

Conclusion

This survey highlights the urgent need for stronger government
support and policy action on lead testing. Wider access

to advanced testing methods, and inclusion of laboratory
professionals in decision making are essential. Beyond testing,
laboratory experts play a vital role in interpretation, clinician
guidance, and quality assurance and their involvement in policy
development can strengthen screening programs, standardize
protocols, and build laboratory capacity.
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Supplementary
Survey Questionnaire

1. Name of Country:

2. How frequently does your laboratory test for lead levels
in patients?

a) Daily

b) Weekly

¢) Monthly

d) Rarely/Never

eJIFCC2026Vol37Nolpp113-119

3. What methodologies does your laboratory use for lead
testing? (Select all that apply)

a) Flame atomic absorption Spectrometry

b) Inductively Coupled Plasma Mass Spectrometry (ICP-MS)
¢) Electro thermal atomic absorption Spectrometry

d) CLIA waived POCT device based on Anodic stripping
voltametry

4. What is the most common source of lead exposure
identified in your region?

a) Occupational exposure

b) Environmental contamination

¢) Dietary sources including herbal remedies

d) Household items including toys

5. Which of the following sources have you used to learn
about lead poisoning? (Select all that apply)

a) Academic journals

b) News articles

¢) Social media

d) Workshops/Webinars

¢) Government health resources

f) Community organizations

6. What challenges do you face in implementing lead
toxicity testing in your practice or region?

a) Lack of resources (equipment, reagents)

b) Limited awareness among healthcare providers

¢) Policy barriers

d) Non-compliance from patient

7. What policy changes are needed to improve lead
screening and management in the Asia-Pacific?

a) More government support for testing

b) Stricter rules on lead exposure

¢) Better training for healthcare workers

d) Support from international organizations
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