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PART I: INTRODUCTION AND METHODOLOGY

PART I: INTRODUCTION AND METHODOLOGY
1. INTRODUCTION

Non-malignant respiratory diseases resulting from asbestos exposure represent a
significant public health concern in Colombia and worldwide. Despite the asbestos
ban enacted in Colombia through Law 1968 of 2019 [1], the risks associated with
occupational and environmental exposure persist due to the continued presence of
installed asbestos in buildings, industrial equipment, industrial waste, demolition
debris, and its historical use in the construction, transportation, and manufacturing
sectors [2].

The primary objective of this guideline is to establish recommendations based on the
best available evidence [3] for the diagnosis, follow-up, and clinical management of
non-malignant asbestos-related diseases, in order to strengthen epidemiological
surveillance and ensure comprehensive and timely care within the Colombian health
system.

This guideline is aligned with the objectives of Law 1968 of 2019, including Article 12
[1], which mandates the development of a Comprehensive Health Care Route (RIAS)
[4] forindividuals exposed to asbestos. For a more detailed analysis of this relationship
and its application, refer to Annex 14.6.

1.1 Rationale for the Guideline in the Colombian Context

This clinical practice guideline addresses a structural limitation in the national health
response to asbestos-related diseases. While Colombia has taken important steps—
such as banning asbestos (Law 1968 of 2019) [1] and issuing administrative
instruments like the Comprehensive Health Care Pathway (RIAS) [4]—the
implementation of comprehensive clinical surveillance and care has remained
inconsistent and fragmented [5].

This document responds to the need for a standardized, evidence-informed clinical
framework to guide medical practitioners, regardless of variations in administrative
coverage or regional institutional capacity. It is designed to be compatible with existing
instruments such as the RIAS [4], but it does not depend on them for clinical
application.

For a detailed description of the relevant legal and regulatory instruments—including
occupational risk classification systems, technical standards for fibre measurement,
and administrative surveillance mechanisms—see Annex 14.6: Regulatory and
Administrative Framework in Colombia Regarding Asbestos Exposure.



1.2 Importance of Surveillance and Care for Asbestos-Exposed Individuals

Surveillance and early detection of non-malignant diseases resulting from asbestos
exposure are essential to prevent disease progression [6], reduce respiratory morbidity,
and mitigate long-term impacts on quality of life. Implementing structured follow-up
strategies, ensuring access to specialized diagnostic tools, and defining clear clinical
care pathways can significantly improve health outcomes and reduce the burden on
the health care system.

Although asbestos use has been eliminated from industrial processes in Colombia,
exposure persists. It affects not only former workers but also communities subject to
environmental asbestos exposure and individuals exposed in domestic settings.
Moreover, asbestos-containing materials remain present in buildings, roofs, water
tanks, and other infrastructure components, often in deteriorating condition.
Inappropriate handling, informal disposal, or lack of awareness continue to pose risks
in various settings.

Article 3, paragraph 2, of Law 1968 of 2019 [1] mandates the Ministries of Health and
Social Protection, Labour, Environment and Sustainable Development, and
Commerce, Industry and Tourism to ensure the identification, surveillance, and long-
term health monitoring of exposed workers, including mandatory epidemiological
follow-up for at least 20 years. While this mandate primarily addresses workers, the
broader framework established by Article 12—which creates a Comprehensive Health
Care Pathway for individuals exposed to asbestos—suggests a more inclusive
approach to health surveillance. This includes not only workers, but also communities
living near contaminated sites and others exposed in domestic or informal settings.
Effective implementation of this mandate requires technical guidance grounded in
clinical evidence and aligned with public health priorities.

This guideline responds to that need by providing standardized, evidence-based
recommendations [7] to guide post-exposure surveillance in both clinical and
community settings. In doing so, it facilitates early case identification, reduces
diagnostic delays, and ensures that surveillance is not limited to occupational
exposure, but extends to the broader spectrum of at-risk populations throughout the
national territory.

11.3 Regulatory Framework and the Need for Evidence-Based Guidance

Until the approval of Law 1968 of 2019 [1], the Colombian regulatory framework for
occupational health and asbestos surveillance had significant gaps and limitations,
lacking a comprehensive clinical instrument to guide the care of non-malignant
diseases resulting from asbestos exposure. Some earlier regulations—such as
Resolution 007 of 2011 [8]—focused on industrial hygiene measures based on the now



outdated concept of controlled use, which has since been refuted by scientific
evidence. Although guidelines like GATISO NEUMO [9] provided useful guidance in
mining and industrial contexts, they did not address other exposure scenarios and were
not alighed with current clinical practice standards.

Before the development of this guideline, Colombia lacked a contemporary, evidence-
based clinical document specifically addressing non-malignant asbestos-related
diseases. There was no tool applicable across the entire health system that included
both occupational and environmental exposure scenarios.

This guideline was developed following internationally recognized methodologies for
clinical guideline development, including those endorsed by the World Health
Organization (WHO) [10] and the GRADE Working Group [3]. A Systematic Literature
Review (SLR) was conducted to address priority clinical questions. Where high-quality
evidence was limited or not directly applicable to the Colombian context, a Scoping
Review was conducted following the methodological standards of the Joanna Briggs
Institute (JBI) [11] to map existing knowledge and identify contextual needs.

Additionally, the Modified RAND/UCLA Appropriateness Method [12] was used to reach
expert consensus on key questions lacking definitive evidence. To ensure transparency
and methodologicalrigor, all recommendations were formulated using the Evidence to
Decision (EtD) framework [13], which allows the guideline development group to weigh
benefits, harms, feasibility, acceptability, and equity in each recommendation.

This methodological rigor ensures that the recommendations presented here are not
only grounded in the best available science but also adapted to the institutional,
clinical, and epidemiological realities of the Colombian health system, contributing to
a more coherent and equitable approach to managing asbestos-related diseases.

To guide the application of this guideline in both clinical and public health settings, the
following operational definition of asbestos exposure is used:

1.4 Definition of Exposure

Asbestos exposure refers to any direct or indirect contact with asbestos fibers in
occupational, domestic, or environmental settings. For clinical and surveillance
purposes, the presence of such exposure is recognized regardless of the availability of
formal documentation [5] or quantitative exposure data.

Asbestos exposure may be established through multiple complementary sources [5,
20], including:

e Structured self-report by the individual
e Occupational and residential history



e (Geospatial proximity to known contamination sites

e Environmentalinspection or verification of asbestos-containing materials

e Clinical findings compatible with past exposure (e.g., pleural plaques,
asbestosis)

The absence of formal documentation should not prevent the adoption of clinical or
public health measures [6], particularly in contexts of historical, informal, or
community-based exposure.

For operational purposes, asbestos exposure may be classified into the following
categories, based on both the national context and the international literature:

e Direct occupational exposure (documented or self-reported): Contact with
asbestos fibers in the workplace, either through direct handling or presence in
related industrial processes.

e Para-occupational or domestic exposure: Indirect contact due to cohabitation
with exposed workers, including contamination through clothing, hair, or
personalitems.

e Environmental or neighborhood exposure: Living near asbestos factories,
mines, or waste disposal sites, with risk of airborne environmental exposure.

e Household or material-related exposure: Participation in DIY, maintenance, or
home improvement activities involving asbestos-containing materials. Also
includes long-term residence in enclosed spaces with degraded materials.

These categories alignh with the international classification of non-occupational
exposure into three types—neighborhood, domestic, and household—as used in
multiple studies included in the meta-analysis by Xu et al. [32].

This definition supports clinical and public health actions following exposure, including
surveillance, risk stratification, and referral [3].

Throughout this guideline, the term asbestos exposure is used consistently according
to the operational definition described in this section. It provides a standardized
framework for interpreting exposure across occupational, para-occupational,
environmental, and domestic settings, and should be considered when applying the
recommendations presented herein.
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2. SCOPE AND OBJECTIVES
2.1 Target Population

This guideline is intended for health professionals involved in the identification,
diagnosis, surveillance, and management of non-malignant diseases related to
asbestos exposure in Colombia. The following categories are defined in accordance
with the operational classification of asbestos exposure presented in Part | of this
guideline.

The intended audience for the use of this guideline includes:

e Health professionals and health authorities: Including general practitioners,
pulmonologists, radiologists, occupational health specialists, epidemiologists,
toxicologists, health insurers, the Ministries of Health and Labour, and entities
responsible for epidemiological surveillance and regulation of health care
services.

o Entities responsible for the design and implementation of public health policies
and epidemiological surveillance: Including the Ministry of Health and Social
Protection, departmental and municipal health departments, Occupational
Risk Administrators (ARL), Health Insurance Providers (EPS), and institutions in
charge of implementing the Comprehensive Health Care Pathway (RIAS) [4] for
individuals at risk or with asbestos-related diseases.

The population targeted for intervention includes:

o Workers with occupational asbestos exposure: Individuals who have worked in
industries with documented asbestos use, including construction (especially in
demolition, roofing, insulation, and flooring, where risks are well documented),
manufacturing, the textile sector, mining, oil refining, transportation, and the
demolition or maintenance of infrastructures containing installed asbestos.
Two sectors of particular global relevance are the manufacture of asbestos
cement products—widely used in roofing, water tanks, and piping—and the
automotive industry, especially in the production of brakes, clutches, and other
friction materials [33-34]. In countries such as Australia, other construction
trades such as carpenters, plumbers, electricians, and general builders have
also been considered high-risk due to their frequent contact with friable
asbestos-containing materials [35]. Although the Colombian context differs—
with exposure more commonly associated with handling asbestos cement
products such as roofing sheets and water tanks—it remains important to
consider a broad range of construction-related tasks when assessing
occupational risk.
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Individuals with para-occupational (domestic) exposure: Individuals indirectly
exposed to asbestos through regular cohabitation with exposed workers,
typically via contact with contaminated clothing, objects, or dust brought into
the home.

Individuals with environmental or neighborhood exposure: Individuals residing
near fixed sources of asbestos fiber emissions, such as factories, mines, waste
disposal sites, or informal dumping grounds, and who may have been exposed
through airborne environmental dispersion. In precarious urban contexts, this
exposure may be intensified by domestic handling of asbestos materials, the
use of degraded asbestos-cement roofing, rainwater harvesting from
contaminated roofs, and the lack of protective measures during household
cleaning or maintenance activities [32,36].

2.2 Main Objectives of the Guideline

General Objective

To provide an evidence-based framework for the identification, diagnosis, follow-up,
and clinical management of non-malignant diseases associated with asbestos
exposure in Colombia, ensuring their integration into health care delivery and
epidemiological surveillance.

Specific Objectives

1. Standardize diagnostic criteria:

o

Define non-malignant diseases associated with asbestos exposure and their
diagnostic criteria.

Establish the utility of diagnostic tools such as chest X-rays using ILO
classification and high-resolution computed tomography (HRCT).

Incorporate occupational history as a key component in the diagnostic process
of asbestos-related diseases.

2. Optimize surveillance and follow-up of exposed populations:

Define strategies for follow-up and monitoring of individuals with or without
clinical findings during screening.

o

Ensure the implementation of post-exposure monitoring in accordance with
current regulations [1].

Strengthen care within the Colombian health system:

Provide clear guidance for integrating this guideline into the Comprehensive
Health Care Pathway (RIAS) [4].
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3. Facilitate the training of health professionals in the recognition and
management of these conditions.

Support public health decision-making:

Provide tools for the adoption of occupational and epidemiological
surveillance protocols.

Contribute to the implementation and monitoring of asbestos exposure in
affected communities, based on the operational definition provided in this
guideline.

2.3 Differentiation Between the Questions Addressed Through the Systematic
Literature Review (SLR - Evidence to Decision Framework) and Those Addressed
Through the Scoping Review and Expert Consensus (Modified RAND/UCLA)

This guideline integrates two methodological approaches for the formulation of
recommendations:

Questions addressed through the Systematic Literature Review (SLR): These
are based on the available scientific literature and have been evaluated using
evidence-based medicine methodologies, ensuring the use of high-quality
studies to support the recommendations. These questions were formulated
using the PICO framework and assessed through the Evidence to Decision (EtD)
framework [3,13], which allowed for integration of the quality of the evidence
with factors such as applicability, acceptability, equity, and resource
requirements for implementation within the Colombian context.

Questions addressed through the Scoping Review and Expert Consensus
(Modified RAND/UCLA): These were applied in areas where systematic
evidence is limited or nonexistent. The Scoping Review followed the
methodology of the Joanna Briggs Institute (JBI) [11], and recommendations
were subsequently evaluated through a structured Modified RAND/UCLA
Appropriateness Method [12]. In this process, an expert panel rated the
applicability of the recommendations based on scales of certainty and
feasibility, enabling the development of a clinical guideline grounded in the best
available information and the specialized expertise of the ADDRI team [37].

This methodological differentiation ensures that the guideline is based on the best
possible evidence, while supporting its applicability within the Colombian health care
system.
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3. METHODOLOGY FOR GUIDELINE DEVELOPMENT
3.1 Description of the Systematic Literature Review (SLR)

The Systematic Literature Review (SLR) conducted for this guideline was developed
within the Evidence to Decision (EtD) framework [3,13]. This approach ensures that
recommendations are based not only on the available evidence, but also on clinical
relevance, the acceptability of interventions, and feasibility within the context of the
Colombian health care system.

An exhaustive search was carried out across biomedical databases, and the selected
studies were assessed according to quality and applicability criteria alighed with the
EtD framework [3,13]. This process allowed for the generation of robust
recommendations for the diagnosis and follow-up of asbestos-exposed populations.

3.2 Application of the PICO Framework and the GRADE Methodology

The research questions were formulated using the PICO framework (Population,
Intervention, Comparator, Outcome) and evaluated using the GRADE methodology [3],
ensuring a structured approach to determine the quality of evidence and the strength
of the resulting recommendations.

3.3 Justification for the Scoping Review

Since some questions lacked sufficient evidence in the literature, a Scoping Review
was conducted following the methodological standards established by the Joanna
Briggs Institute (JBI). This included the use of the PCC framework (Population, Concept,
Context) [11], a comprehensive literature search across multiple sources, structured
data extraction, and thematic synthesis. This method is designed to map key concepts,
identify knowledge gaps, and inform priority areas for clinical care.

Scoping reviews are not intended to generate direct clinical recommendations or
assess the risk of bias in the included studies. In this guideline, the findings of the
Scoping Review served as a technical input for a subsequent structured deliberation
process using the Modified RAND/UCLA Appropriateness Method, which enabled the
formulation of context-specific recommendations in areas where high-quality
evidence was limited or absent.

3.4 Use of the Modified RAND/UCLA Appropriateness Method

For questions lacking sufficient systematic evidence, the Modified RAND/UCLA
Appropriateness Method [12] was applied. In this process, a panel of subject matter
experts (the ADDRI team [37]) rated the proposed recommendations using scales of
certainty and applicability, ensuring consensus grounded in expert experience.
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3.5 Expert Participation
Specialists in pulmonology, occupational health, epidemiology, radiology, oncology,

and toxicology participated, including members of the ADDRI team [37] and experts
from other national and international institutions.

15



PART Il: ASSESSMENT AND DIAGNOSIS
4. KEY QUESTIONS ANSWERED BY THE SYSTEMATIC LITERATURE REVIEW (SLR)

The following questions were addressed through a Systematic Literature Review (SLR)
within the Evidence to Decision (EtD) framework [3,13], ensuring that the
recommendations are based on high-quality evidence and are applicable in the
Colombian context.

4.1 Question 1: Chest X-ray Assessment with ILO Classification as a Screening Tool

Recommendation: The use of chest radiography with the International Labour
Organization (ILO) classification [16] is recommended as an initial screening tool in
populations with documented asbestos exposure, as defined in the operational
framework of this guideline.

(Recommendation type: Strong | Certainty: Moderate | Source: SLR)
Justification:

e The ILO classification allows for standardized interpretation of radiographs for
the detection of pleural plaques and interstitial changes [38].

e Evidence reviewed in the SLR indicates that chest radiography with ILO
classification is a cost-effective and accessible tool in epidemiological
surveillance programs [17,39].

e Although high-resolution computed tomography (HRCT) is more sensitive [22],
its use as a first-line screening tool is often limited by cost and infrastructure
availability. While radiation exposure from HRCT is relatively low under modern
protocols [19], clinical and public health strategies should continue to aim at
minimizing unnecessary imaging in surveillance settings.

Operational Considerations:

e Standardized training of radiologists, pulmonologists, and occupational
physicians in ILO classification is recommended [16].

e The chest X-ray should be complemented by both a clinical and occupational
history.

e Although this guideline focuses on non-malignant diseases associated with
asbestos exposure (see operational framework for definition), it is fully
compatible with the Comprehensive Health Care Pathway (RIAS) [4] developed
by the Colombian Ministry of Health and Social Protection, which also includes
pathways for malignant conditions such as mesothelioma and lung cancer.

e Effective screening and surveillance of non-malignant diseases contribute to
the early identification of patients who may present clinical or radiographic signs
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suggestive of neoplastic conditions. In such cases, timely referral to specialized
cancer diagnostic and treatment centers is essential.

o Therefore, strengthening the surveillance and clinical management of non-
malignant asbestos-related diseases not only addresses significant morbidity,
but also functions as a clinical strategy that facilitates the early identification of
potential malignancies—reinforcing the role of non-malignant disease
monitoring within the broader continuum of asbestos-related care.

4.2 Question 2: Clinical Follow-Up in Individuals with Negative Screening Results

Recommendation: In workers with confirmed asbestos exposure (as defined in the
operational framework of this guideline) and a negative radiographic screening, a
staggered follow-up schedule is recommended based on the time elapsed since first
exposure. An initial evaluation is suggested 10 years after first exposure. If results
remain negative, the evaluation should be repeated at 15 years, and again at 20 years.
From year 20 onward, clinical and radiological follow-up every 3 years is
recommended.

(Recommendation type: Strong | Certainty: Moderate | Source: SLR)

Justification:

e The SLR identified that the latency period for asbestos-related diseases
can exceed 30 years, supporting the need for long-term follow-up [20].

e AB3-yearintervalis proposed as an operationalrecommendation adopted
within the EtD framework, aiming to balance early detection with
efficient use of available resources. While some international experts
have proposed staggered schedules based on time since first exposure
(e.g., evaluations at 10, 15, and 20 years), the triennial model offers a
simpler and more feasible approach in general clinical surveillance
settings. This recommendation is informed by programmatic experience
and expert consensus within the Colombian context, and aligns
reasonably well with some international occupational health guidelines
[21].

Additional Recommendations:

e Acomprehensive clinical and occupational history should be conducted
to assess additional risk factors.

e In cases where clinical suspicion remains despite a normal chest X-ray,
HRCT may be considered if specific criteria are met. These include
persistent respiratory symptoms (e.g., dyspnea, chronic cough),
abnormal pulmonary function tests, or discordance between clinical

17



findings and imaging results [21]. The decision should be guided by
clinical judgment and the individual’s exposure history.

4.3 Question 3: Diagnostic Criteria and Disease Burden in Individuals with
Positive Findings

Recommendation: In workers with confirmed asbestos exposure (as defined in the
operational framework of this guideline) and positive radiographic findings, additional
diagnostic evaluation may include high-resolution computed tomography (HRCT) in
specific situations. HRCT should not be used routinely to confirm radiographic findings
that are already diagnostic of asbestos-related disease, especially when radiological
findings are consistent with clinical and functional evaluations.

Instead, HRCT should be reserved for two distinct clinical indications:

(1)Diagnostic clarification in uncertain cases (e.g., profusion scores of 0/1-1/0) or
ambiguous pleural plaques, and

(2) Follow-up of individuals with confirmed disease or symptomatic individuals with a
history of exposure and a normal chest X-ray.

The classification of disease severity and type should follow the EtD framework,
integrating radiological, clinical, and functional criteria.

This recommendation applies particularly in the context of interstitial lung disease
(ILD) and suspected asbestosis, where precise anatomical evaluation may be
clinically relevant.

(Recommendation type: Strong | Certainty: High | Source: SLR)

Justification:

e High-resolution computed tomography (HRCT) is considered the gold standard
for assessing pleural plaques, asbestosis, and diffuse interstitial fibrosis due to
its superior sensitivity. However, its use should be guided by clinical judgment
and should not be applied routinely [22,40].

e The Systematic Literature Review supports the use of HRCT specifically in cases
with equivocal radiographic findings or for evaluating disease progression in
patients with known asbestos-related disease [23].

e Expert consensus discourages the use of HRCT to confirm findings that are
already diagnostic, particularly when clinical, radiological, and exposure
histories are concordant [22,24].
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e Importantly, this selective use of HRCT represents a key recommendation
supported by both the SLR and clinical consensus, and should be emphasized
as the operational standard for the surveillance and diagnosis of asbestos-
related disease [22,24].

Operational Recommendations:

To ensure diagnostic equity, itis recommended to implement a system that facilitates
access to HRCT imaging in peripheral regions, with digital referral of scans for expert
interpretation at specialized reference centers.

The burden of asbestos exposure should be assessed based on the operational
definition provided in this guideline, through structured exposure history
questionnaires (occupational, domestic, or para-occupational) and relevant imaging
findings.

Clarifying Note:

The recommendation for clinical and radiological follow-up every 3 years in individuals
with confirmed exposure and negative screening results originates from the Evidence
to Decision (EtD) framework developed for this guideline. While this periodicity
responds to feasibility criteria within the Colombian health system, international
experts on asbestos-related diseases have proposed alternative schemes based on
disease latency. These include initial evaluations at 10, 15, and 20 years after first
exposure, followed by triennial monitoring thereafter. Such alternatives may be
considered in clinical settings with greater diagnostic capacity or in higher-risk
populations.

19



5. RESULTS OF THE SYSTEMATIC LITERATURE REVIEW (SLR) AND CRITICAL
ANALYSIS

The previous chapter defined the operational diagnostic criteria for non-malignant
diseases related to asbestos exposure. This chapter complements that discussion by
presenting the evidence base and interpretive analysis that support those
recommendations.

It provides a summary of the findings obtained through the Systematic Literature
Review (SLR) and a critical appraisal of their clinical implications for the surveillance
and diagnosis of non-malignant asbestos-related diseases, as defined in the
operational framework. These conclusions are based on recommendations developed
within the Evidence to Decision (EtD) framework [3,13], ensuring their applicability and
feasibility in the Colombian context.

5.1 Summary of the Evidence Gathered
Chest X-ray with ILO Classification as a Screening Tool

e The reviewed evidence supports the use of chest X-rays with ILO classification
as an initial screening tool in individuals with documented asbestos exposure,
as defined in the operational framework [16,17].

e The sensitivity of X-rays to detect pleural plaques and interstitial fibrosis is
moderate, but their specificity is high, making them useful in occupational
surveillance settings [18].

e High-resolution computed tomography (HRCT) is considered the gold standard
for evaluating asbestos-related pleural plaques, asbestosis, and diffuse
interstitial fibrosis due to its superior sensitivity [22]. However, its use is not
always necessary.

e Although radiation exposure from HRCT is relatively low under modern protocols
[19], the principle of minimizing medical radiation remains important,
particularly in screening and surveillance contexts [40]. Therefore, the use of
HRCT should be guided by clinical judgment and reserved for specific situations
such as diagnostic uncertainty, indeterminate radiographic findings,
discordance between clinical and imaging data, or follow-up of symptomatic
individuals with normal chest X-rays [22].

Clinical Follow-Up in Individuals with Negative Screening Results

e The SLR indicates that disease progression in individuals with negative
screening results tends to be slow. While there are no conclusive longitudinal
studies defining the optimal follow-up interval, the EtD framework adopted a 3-
year control schedule as a pragmatic recommendation, based on expert
consensus and feasibility within the Colombian context [20].
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Advanced imaging (e.g., HRCT) is not recommended in individuals without
radiographic findings suggestive of asbestos-related disease. Its use should be
limited to cases with equivocal or inconclusive chest X-ray findings [21].
Clinical and occupational surveillance should be based on a thorough
occupational exposure history [20].

Diagnostic Criteria and Disease Burden in Patients with Positive Findings

HRCT is the reference diagnostic method for confirming suspicious but unclear
findings on chest X-rays [22].

The reviewed evidence suggests that disease progression may be influenced by
the duration and intensity of asbestos exposure (see operational framework), as
well as by individual factors such as genetic susceptibility and pre-existing
respiratory comorbidities [24].

Pulmonary function testing is required in patients with advanced pleural or
interstitial fibrosis. It is also recommended in symptomatic individuals with
normal chest radiographs, as functional impairment may precede or occur in
the absence of radiological abnormalities [6,17].

5.2 Clinical Implications for Surveillance and Diagnosis

The findings of the Systematic Literature Review (SLR) highlight the importance of an
integrated approach that combines radiographic, clinical, and functional assessments
with a detailed exposure history. In practical terms:

Chest X-rays with ILO classification should remain the primary screening tool,
with HRCT reserved for cases where findings are equivocal or the exposure
history is unclear[16,17,24].

Pulmonary function testing is essential in symptomatic individuals, regardless
of imaging results [6,17].

Surveillance and follow-up protocols should be adapted according to exposure
risk categories and the presence or absence of symptoms or radiological
findings, in line with the operational framework established in this guideline.
This integrated and tiered approach seeks to balance diagnostic sensitivity,
health system capacity, and timely intervention.

21



5.3 Clinical Surveillance and Follow-up Table by Patient Profile

Clinical Profile

Recommended Action

Criteria / Tools to Support Action

Documented exposure.
Asymptomatic, with
normal chest X-ray.

Clinical and radiological evaluation
at 10, 15, and 20 years after first
exposure. If all results are negative,
follow-up every 3 years starting from
year 20.

Occupational history. Clinical
evaluation. Chest X-ray with ILO
classification.

Documented exposure.
Chest X-ray with asbestos-
related findings less likely
to progress (pleural
plaques, round
atelectasis).

Clinical and radiological evaluation
every 3 years if asymptomatic and
no functional deterioration. HRCT
only if diagnostic uncertainty or new
clinical signs. Adjust follow-up
based on new clinical or radiological
findings.

Occupational history. Clinical
evaluation. Chest X-ray with ILO
classification. HRCT in selected cases.

Documented exposure.
Chest X-ray compatible
with asbestos-related

interstitial lung disease.

Clinical evaluation and chest X-ray
with ILO classification. Consider
HRCT in selected cases. Spirometry
as minimum; perform advanced
lung function tests if available.
Follow-up interval based on time
since first exposure and individual
clinical course.

Occupational and clinical history,
including evaluation of non-asbestos-
related conditions. Spirometry as
minimum. Advanced pulmonary
function tests in some cases.

Documented exposure.
Presence of respiratory
symptoms (e.g., dyspnea
or persistent cough), with a
normal chest X-ray. The
clinical profile should be
confirmed by functional
abnormalities consistent
with restrictive changes or,
in non-smokers, ventilatory
obstruction.

Detailed occupational history (by an
expert). Clinical evaluation.
Pulmonary function tests. Consider
annual HRCT in patients with
confirmed disease, clinical or
radiologic progression, or persistent
unexplained symptoms. Active
clinical management.

If significant exposure is confirmed,
reclassify the individual into the
corresponding clinical profile and
apply the respective follow-up
schedule.

Occupational history and clinical
evaluation, including assessment of
non-asbestos-related conditions as
cause of respiratory symptoms.
Spirometry as minimum. Advanced
pulmonary function tests in some
cases.

No clear or confirmed
exposure. Chest X-ray with
concerning findings
suggestive of asbestos-
related lung disease, with
or without symptoms.

Detailed occupational history (by
expert). Clinical evaluation.
Pulmonary function tests. Consider
annual HRCT in cases of confirmed
disease, clinical or radiologic
progression, or unexplained
persistent symptoms. Active clinical
management.

Detailed occupational history (by an
expert). Clinical evaluation. Pulmonary
function tests. Consider annual HRCT
in patients with confirmed disease,
clinical or radiologic progression, or
persistent unexplained symptoms.
Active clinical management.

If significant exposure is determined,
reclassify the individual into the
corresponding clinical profile and
apply the recommended follow-up
schedule.
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PART lll: CLINICAL APPROACH AND EVIDENCE-BASED RECOMMENDATIONS
Terminology Note — Medical Surveillance vs. Epidemiological Follow-Up

Throughout this guideline, two key terms are used to define complementary
dimensions of post-exposure monitoring:

Medical surveillance refers to clinical screening, functional assessment, and follow-
up of individuals with confirmed or suspected asbestos exposure. It includes both
baseline and periodic evaluations aimed at detecting non-malignant asbestos-related
diseases and monitoring disease progression [6].

Epidemiological follow-up refers to population-based surveillance strategies
intended to monitor the incidence and risk of disease within exposed communities over
time. This includes the development of exposure registries, data consolidation, and
territorially structured monitoring of exposure outcomes.

These components are not interchangeable. Rather, they represent parallel
approaches that, when integrated, enable both individual care and collective risk
management, in alignment with the operational framework presented in Part I.

6. DIAGNOSTIC CRITERIA FOR NON-MALIGNANT ASBESTOS-RELATED DISEASES

This chapter defines the diagnostic criteria for the main non-malignant pulmonary
diseases associated with documented or clinically suspected asbestos exposure, as
outlined in the operational framework of this guideline. It also presents the differential
diagnoses and details the recommended diagnostic methods based on the best
available evidence.

Pleural Plaques

e Focal thickening of the parietal pleura caused by the deposition of asbestos
fibers.

e They are usually asymptomatic and are incidentally detected on thoracic
imaging.

e They rarely affect pulmonary function, but their presence confirms previous
asbestos exposure, especially when bilateral. In approximately 7% of cases,
plaques appear only on one side. Solitary plaques may have other causes, most
often traumatic or secondary to prior infections.
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Diffuse Pleural Thickening

o Diffuse pleural thickening primarily affects the visceral pleura, although it may
extend to the parietal pleura in some cases.

e [tcan cause pulmonary restriction and respiratory symptoms.

e |[tis often associated with a history of asbestos-induced pleural effusion.

Benign Asbestos-Related Pleural Effusion

e A recognized manifestation of asbestos exposure, typically characterized by a
unilateral, sterile exudate that may persist over time.

e |t may occur early after exposure, may resolve spontaneously, or recur.

e |nsome cases, it may lead to the development of diffuse pleural thickening.

Asbestosis

e An interstitial lung disease characterized by fibrosis of the pulmonary
parenchyma.

o |ts development is usually associated with prolonged or intense exposure to
asbestos fibers, based on occupational or environmental history.

e |t may be progressive or non-progressive.

e |t can cause progressive dyspnea, abnormal pulmonary function tests, and
imaging changes, although it may be present even when the chest X-ray appears
normal.

6.2 Differential Diagnosis

The diagnosis of non-malignant asbestos-related disease must be distinguished
from other pulmonary conditions with similar clinical and radiological findings:

o Idiopathic Pulmonary Fibrosis (IPF): Although radiologically similar to
asbestosis, IPF is differentiated by the absence of documented or clinically
suspected asbestos exposure—as defined in the operational framework—and
by the presence of a usual interstitial pneumonia (UIP) pattern. Additional
radiological features that favor asbestosis over IPF include pleural plaques,
subpleural lines, and a lower degree of honeycombing.

e Autoimmune diseases with pulmonary involvement: Such as systemic
sclerosis and rheumatoid arthritis, which may present with interstitial lung
fibrosis and, in some cases, pleural effusions. These conditions do not produce
pleural plaques, although plagques may appear coincidentally in exposed
individuals with asbestos-related disease.
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e Other causes of chronic pleural effusion: Including tuberculosis, congestive
heart failure, and pleural malignancies.

e Exposure to other types of dust may also cause radiographic abnormalities.
Some, such as talc, may closely mimic asbestosis, producing irregular
opacities. Others, such as silica or coal dust, more commonly result in rounded
opacities. Given the potential for diagnostic errors—especially in settings where
asbestos-related diseases are underrecognized—it is essential to obtain a
precise exposure history, which is critical to differentiate asbestosis from other
pheumoconioses such as silicosis or coal workers’ pneumoconiosis.

6.3 Technical Methods for Diaghostic Assessment

The diagnostic criteria for the diseases defined in Section 6.1 are based on the
integration of clinical, functional, and radiological findings, along with a history of
exposure. The following tools are used in this diagnostic process:

Chest X-ray with ILO Classification

e Recommended screening toolin occupational surveillance.
e Moderate sensitivity for detecting pleural plaques and early-stage asbestosis.
e Should be interpreted by radiologists trained in ILO classification.

High-Resolution Computed Tomography (HRCT)

e Preferred method for confirming suspicious but unclear radiographic findings.

e Higher sensitivity for detecting pleural plaques, interstitial fibrosis, and diffuse
pleural thickening.

e Usefulin the differential diagnosis of other interstitial lung diseases, especially
when combined with clinical and exposure assessments.

Spirometry and Pulmonary Function Tests
e Assess functional impairment in patients with respiratory symptoms.

e May reveal a restrictive pattern in asbestosis or diffuse pleural thickening.
e Usefulfor clinical follow-up and evaluation of disease progression.
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7. EVALUATION AND FOLLOW-UP ALGORITHMS

This chapter outlines a structured approach to the diagnostic evaluation and clinical
follow-up of individuals exposed to asbestos, based on symptomatology, imaging
findings, and exposure history. It introduces the rationale for complementary testing
and presents decision-making algorithms to guide surveillance and clinical
management. See Section 7.2 for the follow-up framework and Annex 14.3 for the visual
summary.

7.1 Diagnostic Evaluation and Indication for Complementary Tests

The initial clinical and radiological evaluation of patients with documented asbestos
exposure should follow a structured approach based on symptoms, imaging results,
and exposure history, as defined in the operational framework of this guideline. Chest
X-ray with ILO classification remains the first-line screening tool for occupational
surveillance and the detection of pleural abnormalities. HRCT is recommended in
cases where chest X-ray findings suggest asbestos-related disease that is equivocal,
inconclusive, or requires further anatomical clarification (e.g., suspected interstitial
fibrosis or diffuse pleural thickening), and in cases of discordance between symptoms
and imaging. Pulmonary function tests (PFTs) are recommended as a baseline
evaluation in all individuals with confirmed asbestos exposure, regardless of
symptoms, and are essential in the evaluation of symptomatic individuals or those with
confirmed asbestosis or diffuse pleural thickening.

See Section 7.2 for the integrated clinical follow-up algorithm.
7.2 Proposed Clinical Follow-Up Algorithm for Asbestos-Exposed Patients

This section describes follow-up strategies based on the patient's clinical and
radiological profile, as defined in the operational framework of this guideline.

Patients with no clinical or radiological findings:

e |nasymptomatic individuals with a normal chest X-ray, clinical and radiological
follow-up every 3 years is recommended, as established in the EtD framework.
This recommendation is based on operational criteria and technical
consensus, and should be interpreted within the broader context of
surveillance previously discussed in this guideline.

o Reinforce education on warning signs and secondary prevention measures,
including strategies such as smoking cessation and timely administration of
recommended vaccines (e.g., influenza, pneumococcal, and COVID-19) in
individuals with confirmed asbestos exposure or associated lung disease.
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Patients with pleural findings without pulmonary dysfunction:

e Clinical and radiological evaluation every 3 years is recommended, in line with
the EtD framework. This interval reflects a technical consensus oriented
toward the monitoring of stable cases, in the absence of conclusive data on
disease progression.

e Excessive use of advanced tests should be avoided in the absence of clinical
signs of progression or functional decline.

Patients with asbestosis or diffuse pleural thickening:
e Annual follow-up including both functional and radiological assessment is
recommended.
e Management should focus on symptom control and optimization of respiratory
treatment according to clinical evolution.

7.3 Evidence-Based Recommendations

A visual summary of the proposed follow-up algorithm according to clinical
presentation and diagnosis is presented in Annex 14.3.
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PART IV: SURVEILLANCE, FOLLOW-UP, AND EXPERT CONSENSUS

8. STRATEGIES FOR SURVEILLANCE AND FOLLOW-UP

8.1 Surveillance Intervals: Rationale and Operational Recommendations

Surveillance intervals for individuals exposed to asbestos should be based on the
expected latency of disease development, the persistence of exposure risk, and the
clinical profile of each patient. This section outlines the rationale for the proposed
intervals and provides recommendations for their operational application.

A 3-year interval for asymptomatic individuals with normal radiological findings
has been adopted in the EtD framework as a reasonable surveillance strategy
that balances the need for early detection with efficient use of health system
resources. Although no conclusive longitudinal studies define this interval as
optimal, its application is based on technical consensus and the experience of
national and international programs [20,21].

Annual follow-up is recommended for individuals with respiratory symptoms or
early radiological changes, to enable timely intervention and disease control
[21].

In cases of moderate to severe asbestosis, follow-up every 6 to 12 months is
justified due to the risk of rapid deterioration or complications.

Among retired workers, prolonged surveillance may be warranted depending on
the intensity and duration of prior exposure, as well as the latency patterns of
asbestos-related diseases. In high-risk cases, surveillance may continue for
decades after exposure has ceased [20].

8.2 Key Indicators for the Surveillance of Non-Malignant Diseases

To assess the effectiveness of surveillance and its impact on public health, the
following indicators are proposed:

Screening and Diagnostic Indicators

Proportion of exposed individuals who undergo chest X-ray screening.
Percentage of chest X-rays interpreted using ILO classification.
Diagnostic confirmation rate via HRCT in patients with suspicious findings.

Progression and Follow-Up Indicators

Number of new cases of asbestosis diagnosed annually.
Proportion of patients with pleural plaques who develop functional impairment.
Frequency of pulmonary function tests in patients with advanced disease.
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Public Health Impact Indicators

e Coverage of surveillance among workers with documented exposure.

e Access to advanced diagnostic services refers to the health system’s capacity
to ensure timely referral, coordination, and resolution of diagnosis at designated
reference centers. These centers should offer chest X-ray with I[LO
classification, HRCT, spirometry, and access to specialist consultation.
Services must be accessible without significant geographic, financial, or
administrative barriers. Access can be monitored using indicators such as
geographic coverage, service availability, average wait times, referral system
effectiveness, and user-reported obstacles.

e Integration of diagnosed patients into specialized care pathways, including
periodic follow-up, functional monitoring, and therapeutic support as needed.

8.3 Integration into Health Systems and Public Policy

Law 1968 of 2019 mandates the creation of Comprehensive Health Care Pathways
(RIAS) for individuals exposed to asbestos [1]. This guideline provides the clinical and
technical foundation to support the development and implementation of those
pathways.

Effective implementation requires interinstitutional coordination among the Ministry of
Health and Social Protection, Health Insurance Providers (EPS), Occupational Risk
Administrators (ARL), and territorial health authorities. A national registry and digital
monitoring platform are also essential to ensure case traceability, continuity of follow-
up, and evaluation of programmatic impact.

Progressive access to diagnostic and specialized care should be guaranteed by
designating and strengthening pulmonology services with experience in occupational
and environmental diseases. Telemedicine networks should be established to support
underserved regions. Finally, the training of health professionals in asbestos-related
diseases must be integrated into continuing medical education programs.
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PART V: COMPLEMENTARY QUESTIONS FROM THE SCOPING REVIEW AND
EXPERT CONSENSUS

9. COMPLEMENTARY RESEARCH QUESTIONS (SCOPING REVIEW AND MODIFIED
RAND/UCLA CONSENSUS)

This chapter addresses a set of research questions that could not be fully answered
through the Systematic Literature Review (SLR), due to either a lack of high-quality
evidence, limited contextual relevance, or the nature of the question itself. These
questions—referred to throughout this guideline as Scoping Review Questions—focus
on critical topics related to the diagnosis, surveillance, and clinical management of
non-malignant asbestos-related diseases in Colombia.

Of the 15 key questions formulated for this guideline, 4 were addressed through the SLR
using the PICO framework. Two questions focused on the validity and clarity of the RIAS
questionnaires, and were evaluated independently. The remaining 9 questions were
explored through a structured scoping review and submitted for expert deliberation
using the modified RAND/UCLA method. This combined strategy enabled the
development of context-sensitive recommendations in areas where the evidence base
is limited or heterogeneous.

9.1 Methodological Justification

e Scoping Review: Conducted following the methodological standards of the
Joanna Briggs Institute (JBI) [11]; this approach was used to map existing
knowledge, identify conceptual and operational gaps, and guide the
development of clinically and contextually plausible hypotheses.

e Modified RAND/UCLA Consensus Method: A structured rating process was
applied, in which expert members from ADDRI [37] and affiliated institutions
evaluated the plausibility, relevance, and applicability of each
recommendation through iterative scoring and discussion [12].

Note: In this guideline, all recommendations not directly supported by systematic
evidence were submitted to structured deliberation using the RAND/UCLA method. We
do not distinguish between “expert opinion” and “RAND/UCLA consensus” as separate
sources; rather, RAND/UCLA is the formal mechanism through which expert judgment
is translated into recommendation.
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9.2 Thematic Categorization of Scoping Review Questions
BLOCK 1: Instruments and Clinical Tools

SC1. Does the “Questionnaire for the Characterization of Possible Exposure
Profiles to Asbestos Fibres” proposed in the RIAS meet the criteria required for a
tool of this nature?

Hypothesis:

The current tool requires revision to improve its clarity, contextual relevance, and
sensitivity to differentiate occupational, domestic, and environmental exposure
profiles. Validation studies are needed to assess and, if necessary, adjust the sensitivity
and specificity of the questionnaire’s diagnostic criteria, depending on the
characteristics of the target population. These refinements are essential to ensure that
the tool performs reliably across the diverse exposure contexts identified in the
Colombian territory.

Justification:

Although the proposed RIAS questionnaire is a valuable starting point, it has not been
formally validated in terms of its diagnostic accuracy or usability in field conditions.
Colombia presents a complex exposure landscape—including informal labor,
environmental contamination, and household contact—requiring tools capable of
capturing such heterogeneity. Inadequate sensitivity or misclassification risks may
compromise the effectiveness of surveillance efforts, particularly in non-occupational
settings. Therefore, the development and formal validation of this instrument is
essential to strengthen its role in clinical and epidemiological decision-making.

Level of certainty: Low, due to the absence of formal validation studies and lack of
evidence on diagnostic performance across population subgroups.

(Recommendation type: Consensus | Certainty: Low | Source: RAND/UCLA)

SC2. Does the “Respiratory Symptoms Questionnaire” proposed in the RIAS meet
the criteria required for a tool of this nature?

Hypothesis:

The questionnaire lacks formal validation and may require adjustments to improve its
diagnostic performance in terms of sensitivity and specificity, particularly when applied
to different population groups with potential asbestos exposure (occupational,
domestic, or environmental). Revisions should enhance clarity, internal consistency,
and the clinical relevance of symptom screening criteria. Pilot testing is recommended
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in primary care settings to evaluate its reliability and practical feasibility in real-world
contexts.

Justification:

Despite its potential utility, the respiratory symptoms questionnaire currently proposed
in the RIAS has not undergone structured validation studies. This limits its credibility as
a clinical screening instrument. The variability in symptom presentation across
exposure contexts—especially among individuals without occupational exposure—
demands tools that are accurate and context-sensitive. Without evidence of internal
consistency and field-tested reliability, there is a risk that key respiratory symptoms
may be underestimated or misclassified. A rigorous evaluation and pilot testing
process is needed to ensure the questionnaire meets the necessary standards for
effective surveillance.

Level of certainty: Low, due to the lack of field evidence and absence of data regarding
consistency, reliability, and sensitivity for detecting clinically relevant symptoms.

(Recommendation type: Consensus | Certainty: Low | Source: RAND/UCLA)
BLOCK 2: Eligibility Criteria and Exposure Classification

SC3. What are the specific social and environmental conditions in a given setting
that must be met to justify the implementation of a collective epidemiological
follow-up intervention? (Example: Sibaté)

Hypothesis:

Collective interventions with epidemiological follow-up should be guided by territorial
criteria that reflect the diversity of asbestos exposure scenarios in affected
communities, as defined in the operational framework of Part I. These criteria must
capture cumulative risk through occupational, domestic, and environmental exposure
pathways.

Based on both scientific literature and field observations, the following three
population categories are proposed for surveillance eligibility:

e Occupationally exposed individuals — Direct contact with asbestos in the
workplace. A priority group due to the intensity and frequency of exposure [25].

e Para-occupationally exposed individuals (household contacts) - Family

members of workers (especially women and children) exposed via
contaminated clothing and household dust.
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e Environmentally/residentially exposed individuals — Those living near asbestos
factories, warehouses, or informal dump sites. Includes individuals who played
with waste materials, regularly passed by the factory, used asbestos roofs or
water tanks, or handled asbestos-containing materials at home [26].

In addition, eligibility for community-wide follow-up should consider:

e Duration of residence in the affected area

e Distance to known contamination sources

e Housing conditions (e.g., use of asbestos-cement materials)

e Community practices (e.g., roof cleaning, material reuse, informal disposal)

e Socioeconomic indicators (to assess vulnerability and access to health care)

e Presence of epidemiological signals, such as mesothelioma clusters [7]
Justification:
The rationale for collective epidemiological surveillance lies in the territorial nature of
asbestos exposure, which often goes beyond individual occupational history and
affects entire communities through environmental and para-occupational routes. In
areas of legacy exposure such as Sibaté, long-term residence near asbestos factories—
combined with informal reuse of contaminated materials and poor housing conditions
[26,39]—creates cumulative risk even in the absence of formal occupational histories.
Moreover, conventional surveillance systems often overlook vulnerable populations
due to fragmented occupational data, weak environmental monitoring, and lack of
local epidemiological alerts. By adopting a community-based framework with clear
territorial criteria, public health interventions can more effectively detect cases,
allocate resources, and reduce health disparities in high-risk zones.
Recommendation:
Collective epidemiological surveillance should be implemented in communities with
documented or probable asbestos exposure (as defined in the operational framework
in Part I), using eligibility criteria that recognize cumulative risk through occupational,
para-occupational, and environmental pathways. Surveillance strategies should

prioritize:

e Workers with confirmed occupational exposure
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¢ Household contacts of those workers

e Residents living near contamination sources or using asbestos-containing
materials at home [26]

Additional selection criteria may include duration of residence, proximity to risk
sources, visible degradation of asbestos materials, and local epidemiological signals.
This approach allows for context-sensitive public health action in high-risk areas such
as Sibaté and other legacy exposure zones.

Level of certainty: Moderate, supported by qualitative and field evidence from
community exposure areas, although lacking large-scale epidemiological trials.

(Recommendation type: Consensus | Certainty: Moderate | Source: Scoping +
RAND/UCLA)

SC6. If a worker has been exposed to asbestos at levels below 0.1 fibers/cm?, are
they eligible to enter the clinical care pathway?

Hypothesis:

Workers with a documented or self-reported history of asbestos exposure should be
considered eligible for medical surveillance, regardless of whether exposure levels fall
below the conventional threshold of 0.1 fibers/cm?®. Although this threshold has
historically served as a regulatory benchmark for occupational safety, it does not
represent a risk-free level, especially in cases of prolonged or repeated exposure.
Therefore, surveillance criteria should emphasize cumulative exposure and duration,
rather than isolated quantitative thresholds, recognizing the methodological
limitations of historical measurements and the heterogeneous nature of real-world
exposure scenarios.

Justification:

Although fiber concentrations below 0.1 fibers/cc have traditionally been considered
acceptable forregulatory purposes, this threshold is not an absolute indicator of safety.
Emerging evidence and expert consensus suggest that even low-level exposure may
lead to disease in susceptible individuals, particularly over extended periods. In low-
and middle-income countries, historical exposure measurements are often
unavailable, underestimated, or entirely absent. Retrospective assessments are
frequently inaccurate due to outdated measurement techniques and variability in task-
specific intensity. For these reasons, eligibility for clinical surveillance should not be
based solely on quantitative thresholds, but should also incorporate qualitative and
contextual factors such as type of work, duration of exposure, and self-reported
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exposure. In exceptional cases, perceived risk may also be considered, when
supported by contextual evidence.

Level of certainty: Low, due to the limited epidemiological data evaluating disease
outcomes below the 0.1 fibers/cm® threshold.

(Recommendation type: Consensus | Certainty: Low | Source: RAND/UCLA)

SC7. Are workers from asbestos-using companies, classified with an occupational
risk level <5, eligible to enter the surveillance system?

Hypothesis:

The current occupational risk classification system in Colombia, which categorizes job
positions from level 1 to 5, does not adequately capture the specific risks associated
with asbestos exposure. Originally designed to assess general occupational risks, this
system has sometimes been applied in ways that may limit the inclusion of certain
worker populations—such as administrative staff or non-manual laborers at asbestos-
handling facilities—in surveillance programs for asbestos-related diseases. However,
these workers may have experienced relevant exposure through contaminated
environments, shared airspaces, or indirect contact with asbestos-containing
materials.

Eligibility for surveillance should not be determined solely by administrative risk level,
but rather through an exposure-based approach that considers task-specific activities,
self-reported exposure, presence in contaminated environments, and the potential for
cumulative risk.

Justification:

In Colombia, the 1-to-5 occupational risk classification system regulates employers’
contributions to the occupational risk insurance system but was not desighed to
assess asbestos or carcinogen exposure. As a result, job positions in asbestos-using
companies—including administrative roles—are often assigned to risk levels 2 or 3,
despite documented exposure pathways in both international literature and legal
proceedings.

This misalighment becomes critical in the context of Law 1968 of 2019, which
mandates the surveillance and care of individuals exposed to asbestos [1]. Relying on
the risk level system may unfairly exclude workers who were present in contaminated
workspaces, handled dusty paperwork, shared ventilation systems, or experienced
para-occupational exposure via contaminated clothing or surfaces.
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Resolution 007 of 2011 established an exposure classification system for occupational
asbestos exposure in Colombia, dividing work environments into three categories
based on the concentration of airborne fibers: below 50% of the permissible limit
(Category 1), between 50% and 100% (Category 2), and above the limit (Category 3) [8].
However, this classification relies on historical measurement techniques (e.g., ISO
8672), which may underestimate actual exposure due to outdated or incomplete
sampling protocols. These limitations are especially relevant in mixed-use
environments and retrospective evaluations, where exposure intensity has not been
adequately documented.

Consequently, while this guideline recommends that occupational risk level (1-5)
should not be used as an exclusion criterion for clinical surveillance, incorporating this
principle into the RIAS pathway remains the responsibility of the Ministry of Health and
Social Protection. Instead, eligibility should be based on a preventive approach that
considers historical presence in contaminated facilities, task-based exposure
assessments, and self-reported exposure experiences.

Level of certainty: Low, due to the lack of empirical validation of the 1-5 occupational
risk scale as an indirect indicator of asbestos exposure.

(Recommendation type: Consensus | Certainty: Low | Source: RAND/UCLA)
BLOCK 3: Clinical Surveillance and Follow-Up Frequency

SC4. From a clinical standpoint, what procedures should be used to implement
epidemiological surveillance in collective interventions?

Hypothesis:

Epidemiological surveillance in collective interventions should integrate standardized
chest radiographs, structured respiratory symptom questionnaires, and targeted
clinical interviews to form a coherent and context-sensitive diagnostic approach. In
populations with a high exposure burden (as defined in the operational framework
presented in Part 1), this strategy should be complemented by longitudinal follow-up
and stratified clinical protocols. This approach enables the health system to prioritize
cases based on risk level, detect disease progression, and ensure continuity of care
over time.

Justification:

This recommendation is based on internationally accepted protocols for asbestos-
exposed populations, while also adapting them to the realities of surveillance in low-
and middle-income countries. Given the diversity and heterogeneity of exposure
contexts, applying a uniform set of clinical tools ensures comparability across regions
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and supports a scalable public health response. Although there is limited availability of
long-term studies in Latin America, existing evidence and expert consensus support
the clinical relevance of periodic imaging and symptom assessments in exposed
communities.

Level of certainty: Moderate, supported by established screening protocols and
clinical reasoning in high-exposure populations, though lacking robust longitudinal
studies.

(Recommendation type: Consensus | Certainty: Moderate | Source: RAND/UCLA)

SC5. What is the target population for a medical surveillance program focused on
non-malignant diseases caused by asbestos exposure?

Hypothesis:

The definition of the target population for medical surveillance is only partially
addressed in the available systematic literature. While international guidelines
consistently include professionally exposed individuals, it is essential to expand the
scope to include non-occupationally exposed groups—such as household contacts
and residents of contaminated areas—as well as other vulherable populations.
Surveillance programs should adopt inclusive criteria that reflect the diverse exposure
pathways observed in Colombia, particularly in informal, community-based, and
legacy exposure settings. These programs should integrate both individual medical
screening and collective epidemiological follow-up, as defined in the operational
framework presented in Part | [25,29].

Justification:

Restricting surveillance solely to formally recognized occupationally exposed workers
overlooks a substantial portion of the population affected by asbestos in Colombia.
Household members, informal workers, and communities living near asbestos
facilities or waste sites are often excluded from registries and medical follow-up.
Therefore, inclusive surveillance frameworks are needed to address historical
inequities and prevent underdiagnosis in non-occupational exposure contexts. This
approach is consistent with public health principles and aligns with the precautionary
logic applied in other environmental health interventions [25,29].

Level of certainty: Moderate, partially supported by the SLR, but lacking sufficient
inclusion of environmentally or non-occupationally exposed groups.

(Recommendation type: Consensus | Certainty: Moderate | Source: SLR + RAND/UCLA)
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SC11. What should health surveillance look like for at-risk workers? What should
be the appropriate follow-up interval?

Hypothesis:

Health surveillance of workers exposed to asbestos should include clinical evaluation,
structured symptom assessment, and radiological follow-up. For asymptomatic
individuals with documented exposure history, a three-year interval is recommended.
In contrast, individuals with suspected or confirmed asbestos-related disease should
undergo annual evaluations. This stratified model balances the need for early detection
with the efficient use of available resources [22].

Justification:

The proposed intervals are consistent with international guidelines and reflect the long
latency period of asbestos-related diseases. Stratifying surveillance based on clinical
status enables targeted follow-up and efficient allocation of diagnostic resources. This
is especially important in settings where high-resolution imaging may be limited.
Additionally, periodic evaluation supports early identification of disease progression,
which is crucial for timely clinical intervention and epidemiological documentation
[22].

Level of certainty: Moderate, based on latency follow-up studies and international
surveillance recommendations.

(Recommendation type: Consensus | Certainty: Moderate | Source: SLR + RAND/UCLA)

SC13. When are complementary tests (HRCT, spirometry) indicated? What are
their characteristics?

Hypothesis:

High-resolution computed tomography (HRCT) is indicated for diagnostic clarification
in individuals with inconclusive chest X-rays or when there is discordance between
clinical findings and radiographic results. It should not be used routinely to confirm
findings that are already diagnostic on chest X-ray. Spirometry should be performed as
a baseline test in all individuals with confirmed or probable asbestos exposure (as
defined in the operational framework in Part I), regardless of symptom presence. It
should be repeated periodically depending on clinical evolution or evidence of
functional deterioration.
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Justification:

HRCT offers superior sensitivity for detecting early parenchymal or pleural changes,
especially when conventional radiography is inconclusive [31]. It is particularly
valuable for identifying early-stage asbestosis and distinguishing it from other
interstitial lung diseases. Spirometry, on the other hand, provides essential functional
information, allowing for the detection of ventilatory defects and monitoring disease
progression over time. The strategic application of both tools enhances diagnhostic
accuracy and enables timely clinical decision-making, especially in surveillance
settings where early intervention can alter disease trajectory.

Level of certainty: High, based on the diagnostic performance of HRCT and the
established utility of spirometry in longitudinal functional assessment.

(Recommendation type: Consensus | Certainty: High | Source: SLR + RAND/UCLA)
BLOCK 4: Implementation and Territorial Access

SC8. How can the nationwide implementation of ILO chest X-ray readings and
standardized exposure/symptom questionnaires be ensured?

Hypothesis:

Nationwide implementation of ILO-classified chest X-rays [16] and standardized
exposure/symptom questionnaires requires a hybrid strategy. This includes the
establishment of a central reference center—ideally located in Bogota—for technical
oversight and quality control, complemented by regional satellite hodes to expand
territorial coverage. Standardized training and certification of radiologists in the ILO
technique are essential to ensure consistency in image interpretation [16]. The strategy
should begin with phased implementation in departments with documented asbestos
exposure (occupational, para-occupational, and environmental), prioritizing high-risk
populations [29].

Justification:

International experience shows that the success of large-scale surveillance programs
depends on a balance between centralized expertise and decentralized access. The
ILO classification system [16], although technically demanding, has proven effective
when supported by structured training and quality assurance protocols [29]. In the
Colombian context, this model ensures compliance with technical standards while
facilitating equitable access. Coordination between the central hub and regional nodes
can also streamline data integration, strengthen epidemiological intelligence, and
enhance the responsiveness of the health system in affected territories.
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Level of certainty: High, supported by expert consensus and successful international
experiences with ILO-based surveillance systems.

(Recommendation type: Consensus | Certainty: High | Source: SLR + RAND/UCLA)

SC9. How can primary care be expanded to include experts in the ILO technique
and asbestos-related diseases?

Hypothesis:

Effective management of asbestos-related diseases at the primary care level requires
the development of a structured referral network that links first-level health services
with specialists trained in occupational pulmonology and ILO radiographic
interpretation [16]. This can be implemented through the geographic clustering of
certified experts, the creation of regional reference centers, and the use of
telemedicine platforms to support remote consultation and image review.
Strengthening referral and counter-referral mechanisms is essential to ensure timely
diagnosis, follow-up, and case resolution.

Justification:

Asbestos-related diseases often present with non-specific symptoms and require
specialized evaluation to ensure accurate diagnosis. Primary care providers play a
fundamentalrole in early identification and patient triage, but they must be supported
by a coordinated system that guarantees access to specialized expertise. International
models have shown that combining telemedicine with regional specialist centers
improves equity in service delivery and optimizes the use of limited expert resources.
In the Colombian context, this approach is technically feasible and aligns with
territorial health strategies.

Level of certainty: High, supported by expert consensus and health system
implementation models in similarly resource-constrained settings.

(Recommendation type: Consensus | Certainty: High | Source: RAND/UCLA)

SC10. Can referral centres for non-malighant asbestos-related diseases be
recommended for Colombia?

Hypothesis:

Yes. The creation of referral centres for non-malignant asbestos-related diseases is
advisable, as international experience and expert consensus indicate these centres
significantly improve diagnostic accuracy, clinical follow-up, and access to specialized

care. These units should be structured to ensure territorial equity, economic viability,
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and multidisciplinary staffing, including pulmonologists trained in occupational
medicine and professionals certified in the ILO radiographic classification system.

Justification:

Non-malignant asbestos-related diseases require specialized evaluation and follow-
up not always available at the primary care level. Referral centres offer a cost-effective
way to concentrate expertise, standardize diagnostic criteria, and support regional
health providers. International models in Italy, Brazil, and Australia show that referral
units improve case resolution, reduce misdiagnosis, and facilitate longitudinal
surveillance. While integration with the RIAS may be desirable, this clinical
recommendation operates independently of policy decisions and responds primarily
to epidemiological and healthcare system needs.

Level of certainty: Moderate to high, supported by international analogues and expert
consensus.

(Recommendation type: Consensus | Certainty: Moderate-High | Source: RAND/UCLA)
BLOCK 5: Clinical Management and Rehabilitation

SC12. What risk factors associated with household activities involving asbestos-
containing materials contribute to non-malignant diseases?

Hypothesis:

Household handling of asbestos-containing materials (A/C)—particularly during
renovation, removal, sanding, or cutting—can release fibers and increase the risk of
non-malignant asbestos-related diseases. In contrast, passive exposure or routine
cohabitation with intact A/C materials likely represents minimal risk under normal
conditions. However, this assumption depends on environmental factors such as
ventilation, material degradation, and cumulative exposure, as defined in the
operational framework presented in Part | [26].

Justification:

While most scientific studies on asbestos-related diseases have focused on
occupational exposure, the risk associated with certain household activities is
increasingly recognized. In many Colombian communities, informal handling or
renovation of asbestos-cement materials is common, often carried out without
protective measures or awareness of contamination risks. These activities can disrupt
fiber-containing products and release fibers into the air, especially in closed or poorly
ventilated environments [26]. Although passive cohabitation with intact materials may
carry lower risk, this distinction is not always clear in real-world contexts. The lack of
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robust studies in domestic environments highlights the need for preventive
surveillance criteria that consider task type, material condition, and exposure
frequency.

Level of certainty: Low, due to the lack of conclusive studies in domestic settings and
reliance on expert opinion.

(Recommendation type: Consensus | Certainty: Low | Source: RAND/UCLA)

SC14. What actions should be taken for workers diagnosed with a non-malignant
asbestos-related disease?

Hypothesis:

Workers diagnosed with a non-malignant asbestos-related disease should be enrolled
in a structured follow-up program that includes annual clinical evaluations, pulmonary
function tests, and radiological monitoring when appropriate. Additional measures
should include registration in public health databases, smoking cessation counseling,
and referral to labor compensation boards when applicable. Multidisciplinary
management and long-term surveillance are essential to address disease progression
and ensure social protection [29].

Justification:

International protocols emphasize the need for ongoing clinical surveillance in
individuals with non-malignant asbestos-related diseases due to the potential for
disease progression and the emergence of comorbidities over time. In the Colombian
context, follow-up should be anchored in the operational framework for exposure
classification and integrated into the broader occupational health and public health
systems. Incorporating smoking cessation services, social support, and legal referral
mechanisms ensures a comprehensive care approach that recognizes both clinical
and socioeconomic consequences. Moreover, periodic functional and radiological
assessments facilitate early detection of deterioration, enabling timely intervention
[29].

Level of certainty: High, based on studies of clinical progression and international
consensus on post-diagnosis protocols.

(Recommendation type: Consensus | Certainty: High | Source: RAND/UCLA)
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SC15. What are the components of a pulmonary rehabilitation program and what
should they consist of?

Hypothesis:

A comprehensive pulmonary rehabilitation program for patients with non-malignant
asbestos-related diseases should include supervised physical reconditioning,
immediate smoking cessation, patient education on symptom management and
respiratory care, and psychological support when needed. These interventions should
align with international best practices in the management of interstitial lung diseases
(ILD), with the aim of improving functional capacity, quality of life, and treatment
adherence [34].

Justification:

Pulmonary rehabilitation is a cornerstone of non-pharmacological treatment for
chronic respiratory diseases, including asbestos-related conditions. Evidence from ILD
cohorts shows that structured programs improve exercise tolerance, reduce dyspnea,
and enhance quality of life [34]. In the Colombian context, these programs should be
adapted to local infrastructure and patient needs, ensuring accessibility in both urban
and rural areas. Key components must include individualized exercise regimens under
professional supervision, targeted education on disease progression and self-care, and
psychosocial support to address anxiety or depression often associated with chronic
illness. Integration with primary care and referral systems is essential to sustain long-
term adherence and clinical benefit.

Level of certainty: Moderate, based on consistent evidence from pulmonary
rehabilitation studies in ILD populations.

(Recommendation type: Consensus | Certainty: Moderate | Source: SLR + RAND/UCLA)
9.3 Structured Summary of Clinical Recommendations by Thematic Block

The following table summarizes the clinical recommendations discussed in the
previous sections, organized by thematic blocks. Each entry includes the clinical

question addressed, the type of resolution process used (e.g., RAND/UCLA), and the
certainty level of the available evidence.

Code | Thematic Block Summary Question Resolution Type | Certainty
Level
B1 Instruments Is the exposure questionnaire RAND/UCLA Low
valid?
B2 Instruments Is the symptom questionnaire RAND/UCLA Low
adequate?
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B3 Eligibility What criteria should apply to Scoping + Moderate
communities like Sibaté? RAND/UCLA
B6 Eligibility Should individuals exposed to RAND/UCLA Low
<0.1 f/cc be included?
B7 Eligibility Include workers with RAND/UCLA Low
occupationalrisk level <5?
B4 Surveillance How to implement collective RAND/UCLA Moderate
surveillance procedures?
B5 Surveillance Who is the target population RAND/UCLA (to | Moderate
for surveillance? complement SLR)
B11 Surveillance What should the follow-up SLR + Moderate
frequency be? RAND/UCLA
B13 Surveillance When to use HRCT/ SLR + High
spirometry? RAND/UCLA
B8 Implementation | How to implement ILO X-rays RAND/UCLA Moderate
and questionnaires nationally?
B9 Implementation How to scale from primary RAND/UCLA High
care to expert centers?
B10 Implementation Should referral centers be RAND/UCLA High
established?
B12 Clinical Risk of household activities Expert consensus Low
management with asbestos? (ADDRI)
B14 Clinical What to do after non- RAND/UCLA High
management malignant diagnosis?
B15 Clinical What to include in a rehab RAND/UCLA High
management program?
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PART VI: IMPLEMENTATION, POLICY, AND FINAL CONSIDERATIONS
10. IMPLEMENTATION AND ADOPTION OF THE CLINICAL GUIDELINE

This chapter discusses the implementation of the guideline within the Colombian
health care system, its alignment with public policy, and key strategies for its adoption
within the Comprehensive Health Care Pathway (RIAS) for individuals at risk of or
affected by asbestos-related diseases [4].

10.1 Alignment with National Public Health Policies
Regulatory Framework

e The implementation of this guideline is aligned with Law 1968 of 2019, which
mandates the creation of surveillance and care programs for individuals
exposed to asbestos [1].

e The guideline supports the strategies of the Ministry of Health and Social
Protection aimed at strengthening epidemiological surveillance and improving
access to specialized diagnosis and treatment.

Integration with Existing Programs

e Surveillance of asbestos-related diseases should be integrated into national
programs for occupational respiratory diseases.

e Coordinationisrecommended with Occupational Risk Administrators (ARL) and
the Social Security Health System to facilitate access to screening and clinical
follow-up.

10.2 Training and Dissemination Strategies within the Health System
Training of Health Personnel
e Development of training modules for general practitioners, pulmonologists,
radiologists, occupational physicians, and epidemiologists on diagnostic
criteria and clinical management of asbestos-related diseases.
e Implementation of continuing education programs supported by scientific
societies, universities, and NGOs.

Dissemination of the Guideline

e Publication of the guideline on open-access digital platforms for health
professionals.
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Distribution of educational materials to health centers, Health Insurance
Providers (EPS), and ARLs to strengthen knowledge on the care of exposed
patients.

Development of informational campaigns targeting at-risk workers and the
general community.

10.3 Key Factors for the Incorporation of the Guideline into the RIAS

Definition of care criteria in the comprehensive health care pathway for
individuals at risk of or with asbestos-related diseases (RIAS) [4]

Integration of this guideline into the design of the comprehensive care pathway
for individuals at risk of or with asbestos-related diseases (RIAS), ensuring the
standardization of screening and clinical management protocols at the national
level.

Establishment of referral and counter-referral mechanisms between primary
and specialized levels of care.

Monitoring of Implementation

Creation of a monitoring system to evaluate the adoption of the guideline in
health institutions and its impact on early disease detection.

Generation of periodic reports on surveillance activities and diagnostic
coverage in the exposed population.

Program Sustainability

Allocation of financial resources to ensure access to diagnostic tests and
clinical follow-up.

Coordination with government agencies, labor unions, and occupational health
organizations to strengthen the long-term implementation of the guideline.
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11. IMPACT ON PUBLIC POLICY AND THE REGULATORY FRAMEWORK

This chapter analyzes the impact of the guideline on public policy formulation and its
integration into the current regulatory framework, with special emphasis on Law 1968
of 2019 [1] and the Comprehensive Health Care Pathways (RIAS) [4].

11.1 Relationship with Law 1968 of 2019 and the Development of the RIAS

Legal basis for guideline implementation

Law 1968 of 2019, which bans the use of asbestos in Colombia, establishes in
Article 12 the obligation to develop and implement the Comprehensive Health
Care Pathway (RIAS) for individuals at risk of or with asbestos-related diseases
[1].

This clinical guideline contributes to the development of a specific RIAS for non-
malignant diseases related to asbestos exposure, by establishing diagnostic,
follow-up, and clinical management criteria.

The implementation of screening strategies and clinical surveillance allows for
improved early detection of non-malignant asbestos-related respiratory
diseases [6], and in certain contexts, contributes to the timely identification of
malignancies such as mesothelioma, improving patient prognosis [7,22].

Integration with Occupational and Public Health Policies

The implementation of this guideline strengthens the occupational health
regulatory framework in Colombia by ensuring that asbestos-exposed
populations receive adequate care and ongoing follow-up.

Itis recommended that the guideline’s provisions be adopted by the Ministry of
Health and Social Protection, Health Insurance Providers (EPS), Occupational
Risk Administrators (ARL), and territorial health departments.

Regulatory Considerations

Itis necessary to establish specific regulations defining the mandatory coverage
of screening and surveillance services by EPS and ARLs.

The incorporation of these guidelines into public health policies will improve
early detection of asbestos-related diseases.
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11.2 Possible Implementation Scenarios for the Ministry of Health and Social
Protection and Health Insurance Providers (EPS)

Scenario 1: Implementation within the RIAS with Structured Funding

Incorporation of this guideline into the asbestos exposure care model of the
Comprehensive Health Care Pathway (RIAS).

Budget allocation for screening, diagnhosis, and clinical follow-up within the
Health Benefits Plan (HBP).

Interinstitutional coordination with the Ministry of Health and Social Protection,
EPS, and ARL to define mechanisms for coverage and financing.

Scenario 2: Progressive Implementation through Pilot Schemes in Priority Regions

Development of pilot schemes in departments with a high burden of
occupational and historical asbestos exposure.

Evaluation of the guideline’s impact on epidemiological surveillance and patient
care.

Methodological adjustments based on preliminary results to facilitate national
scalability.

Scenario 3: Voluntary Adoption by EPS and ARL Without Initial Regulatory Mandate

Promotion of the guideline within the insurance sector to encourage voluntary
adoption of its surveillance and diagnostic criteria.

Generation of incentives for EPS and ARL to implement care models based on
the clinical guideline.

Monitoring adherence to the proposed guidelines to assess the need for
mandatory regulation.

Key Factors for Effective Implementation

Political will: Adoption of this guideline requires commitment from the Ministry
of Health and Social Protection and Congress to strengthen the regulation of
Law 1968 of 2019 [1].

Sustainable financing: The allocation of resources for surveillance and clinical
management is key to ensuring long-term success.

Monitoring and evaluation: Establishment of a monitoring system to assess
the guideline’s effectiveness and make adjustments based on emerging
evidence.
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12. CONCLUSIONS AND FINAL RECOMMENDATIONS

This chapter presents a summary of the main conclusions of the guideline and final
recommendations to strengthen surveillance, diagnosis, and clinical care for non-
malignant asbestos-related diseases in Colombia.

12.1 Summary of Key Findings

Importance of early diagnosis and epidemiological surveillance

Clinical evidence supports the use of chest X-ray with ILO classification as the
initial screening tool, and confirmation with high-resolution computed
tomography (HRCT) in cases with suspicious or discordant findings [6,22,37].
Periodic medical surveillance should be adapted to the level of risk and prior
exposure of each patient (as defined in the operational framework in Part I).
Under the EtD framework adopted for this guideline, a three-year interval is
recommended for asymptomatic patients, as a pragmatic surveillance strategy
supported by technical consensus and international clinical experience. For
confirmed cases of asbestosis or diffuse pleural thickening, annual follow-up is
suggested. These intervals have been validated in practice by recognized
medical surveillance programs and are endorsed by occupational health
experts [6,12,25].

Application within the health system

Integrating this guideline into the Comprehensive Health Care Pathway (RIAS)
will enable structured access to surveillance and clinical management for
exposed individuals.

Sustainable funding mechanisms are required to ensure coverage of diagnostic
tests and follow-up care within the Health Benefits Plan (PBS).

Training and dissemination strategies

Strengthening the training of health personnel in occupational pulmonology,
occupational medicine, occupational radiology, and asbestos-related diseases
is essential, particularly in the use of the ILO radiographic classification [6,16].
Dissemination of the guideline should include communication strategies
targeting EPS, ARL, labor unions, and asbestos-exposed communities.

Role of the Ministry of Health and Social Protection and the EPS in surveillance

Adoption of this guideline by the Ministry of Health and Social Protection will
help standardize diagnosis and management across the country.
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e Incentives should be established to encourage EPS and ARL to implement early
detection and medical surveillance programs for workers and exposed
populations.

12.2 Proposed Steps to Strengthen Asbestos Surveillance
1. Formal adoption of the guideline in the national health system

e Submission of the guideline to the Ministry of Health and Social Protection for
inclusion in the RIAS and occupational health regulations.

e Coordination with Congress and regulatory agencies to strengthen the legal
framework for asbestos surveillance.

2. Establishment of reference centers for asbestos-related diseases

e The implementation of specialized occupational pulmonology centers is
recommended to improve access to diagnosis and treatment.

e These centers should operate in coordination with EPS, ARL, and university
hospitals with experience in respiratory diseases [5].

3. Strengthening of epidemiological surveillance and health information systems

e Development of a national registry of individuals exposed to asbestos to
improve case tracking and evaluation of public health interventions.

e Integration of these registries into Ministry of Health platforms to facilitate the
generation of reliable epidemiological data.

4. Community communication and education strategies

e Design of information campaigns targeting workers, former workers, and
affected communities on the risks of asbestos exposure and the importance of
medical follow-up.

e Creation of educational materials for health professionals, including algorithms
for evaluating and managing exposed patients.

5. Ongoing monitoring and evaluation of guideline implementation
e Establishment of key indicators to measure the impact of the guideline on early
detection and management of non-malignant diseases.

e Conduct of periodic audits in EPS and ARL to assess compliance with the
recommendations established in the guideline.
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12.3 Limitations of the Evidence and Methodology

Despite the methodological rigor applied in the development of this guideline, several
limitations must be acknowledged:

1.

Lack of Colombia-specific data: Most of the studies included in the Systematic
Literature Review (SLR) were conducted in high-income countries with
occupational contexts that may not fully reflect asbestos exposure conditions
in Colombia [7,25,26].

Low certainty in several recommendations: Many of the complementary
research questions—referred to in this guideline as Scoping Review
Questions—could not be answered with high-quality evidence and required the
use of expert consensus through the modified RAND/UCLA method.

Pending validation of clinical instruments: Instruments such as the exposure
characterization tool and the respiratory symptoms questionnaire proposed by
the RIAS have not been formally validated, and their diagnostic performance
remains unknown.

Limited longitudinal studies: Most included studies are cross-sectional or
retrospective, and there is a lack of long-term follow-up data in asbestos-
exposed populations in Latin America [7,26].

Implementation limitations: Several recommendations rely on infrastructure

and referral systems that may not be uniformly available across all regions of
Colombia, potentially affecting the feasibility of national adoption.
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14. ANNEXES

This section includes supporting documents and methodological details used in the
development of the guideline:

14.1 Summary Table of Clinical Recommendations

Complete list of clinical recommendations with area, type, level of certainty, and
source.

14.2 Summary Table of Scoping Review Questions

Summary of complementary questions, resolution method (SLR, RAND/UCLA, etc.),
level of certainty, and current status.

14.3 Diagnostic and Follow-Up Algorithms

Clinical decision trees used for the identification, diagnostic confirmation, and follow-
up of asbestos-related diseases. Includes referral criteria, use of radiological and
functional tests, and surveillance strategies.

14.4 Visual Algorithms and Clinical Flowcharts

Simplified flowcharts and graphical aids for clinical decision-making, designed to
support care actions at different levels of the health system—especially in primary care
settings. These tools translate the diagnostic algorithms into accessible and
operational formats.

14.5 Technical Annex - International Instruments for the Characterization of
Asbestos Exposure

Contextual analysis of international instruments used to identify and characterize
occupational and non-occupational exposure to asbestos. This annex outlines general
methodological principles and emphasizes the importance of using culturally adapted
and validated tools in Colombia.

14.6 Regulatory and Administrative Framework in Colombia Regarding Asbestos
Exposure

Description of the national legal, institutional, and policy context related to asbestos-

related diseases, including Law 1968 of 2019, the RIAS system, occupational risk
classifications, and relevant decrees.
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14.1 Summary Table of Clinical Recommendations

Code

Clinical
Question

Recommendation

Recommendation
Type

Certainty
Level

Source

Q1

Use of ILO
chest X-ray
asa
screening
tool

Use ILO chest X-
ray as first-line
screening in
exposed
individuals.

Strong

Moderate

SLR

Q2

Follow-up in
individuals
with
negative
screening

Establish clinical
and functional
follow-up even if
screening is
negative.

Strong

Moderate

SLR

Q3

Use of HRCT
when
radiographic
findings are

Request HRCT
only when initial
imaging is
inconclusive.

Strong

High

SLR +
RAND/UCLA

unclear

14.2 Summary Table of Scoping Questions (SC)

SC
Code

Summary Question

Resolution
Method

Certainty
Level

Recommendation

Type

SC1

Does the RIAS exposure
questionnaire meet the
criteria required for
clinical use?

RAND/UCLA

Low

Consensus

SC2

Does the RIAS
respiratory symptoms
questionnaire meet the
criteria required for
symptom identification?

RAND/UCLA

Low

Consensus

SC3

Can a population like
Sibaté be included in a
health risk surveillance
program for asbestos
exposure?

RAND/UCLA

Moderate

Consensus

SC4

What are the key
principles of surveillance
for asbestos-exposed
populations?

Scoping
Review

Moderate

Informative

SC5

Should cohabitants of
workers exposed to
asbestos be considered
at risk?

Scoping
Review

Low

Informative
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SC6

What are the barriers in
the implementation of
health routes in
asbestos-related
disease?

RAND/UCLA

Low

Consensus

SC7

What institutional
arrangements are
needed to activate the
healthcare route for
exposed populations?

RAND/UCLA

Low

Consensus

SC8

What specific
considerations apply to
children, women, and
elderly populations
exposed to asbestos?

RAND/UCLA

Low

Consensus

SC9

What level of risk is
acceptable for defining
intervention thresholds
in environmental
exposure?

EtD
Framework

Low

Informative

SC10

How should decisions be
made in the face of
radiological
abnormalities with no
clinical findings?

RAND/UCLA

Moderate

Consensus

SC11

What indicators should
be used to evaluate
surveillance in
populations exposed to
asbestos?

RAND/UCLA

Moderate

Consensus

SC12

Is there any role for
tumor biomarkers in the
clinical monitoring of
exposed populations?

RAND/UCLA

Low

Consensus

SC13

What is the best timing
and frequency for
spirometry and HRCT in
exposed individuals?

SLR +
RAND/UCLA

High

Consensus

SC14

What elements are
necessary to define an
'exposed population'in
legal/administrative
terms?

RAND/UCLA

Moderate

Consensus

SC15

Are pulmonary
rehabilitation or other
therapies recommended
in asbestos-related
diseases?

Scoping
Review

Low

Informative
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14.3 Diagnostic and Monitoring Algorithms

Algorithm 1: Diagnostic Assessment Flow

Clinical Scenario

Recommended Action

No respiratory symptoms and normal chest
X-ray

Clinical and radiological follow-up every 3
years

Mild/moderate symptoms, radiograph
without significant alterations

Functional assessment with spirometry

Suspicious radiographic findings (e.g.
pleural plaques)

High-resolution computed tomography
(HRCT)

Unexplained pleural effusion in exposed
patient

Pleural fluid analysis + HRCT

Algorithm 2: Clinical Follow-Up Based on Diagnosis

Confirmed Diagnosis

Follow-Up Recommendation

Pleural plaques without functional
compromise

Clinical monitoring every 3 years

Diffuse pleural thickening with symptoms

Annual follow-up + pulmonary function
testing

Asbestosis

Annual follow-up with full respiratory
assessment

71



14.4 Visual Algorithms and Clinical Flowcharts
Visual Algorithm 1: Diagnostic Assessment Flow
This flowchart summarizes the initial diagnostic process for individuals with a history

of asbestos exposure. It guides decision-making from clinical evaluation to imaging
and specialist referral based on radiological findings.

Person with history of ashestos exposure

Initial clinical evaluation
(symptoms, history, physical exam)

Chest X-ray (ILO format)

o findings or unclear ~Suggestive findings

Suggestive of ash estos-re]@

Normal or inconclusive
(no suggestive findings)

Periodic surveillance )
(primary care) @r HRCT and pulmonology@
@agﬂosis or exclude diﬁerentia]@
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Visual Algorithm 2: Clinical Follow-Up Based on Diagnosis

This flowchart outlines the recommended clinical follow-up pathways based on the
type of confirmed asbestos-related diagnosis. It helps clinicians determine the
appropriate course of action for monitoring, specialist referral, or oncological
evaluation.

ed diagnosis T

" Confirm )
. [asbestosrelated disease] >
— T —
e _——4‘-‘:——-’- e — -_H__ifl——_ —
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“~___ plewropulmonary fibrosis b o pu]muna:}'ﬁmsisi __/) “w___ orother malignancy
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— Speciaist follow-up: -__-_-\""\ /"‘_F_ Periodic surveillance: ___%5 — ____Eef At 1 I,
Pulmonology, HRCT, spirometry o treatment required o Srra’ Lo oneo . ™
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14.5 Technical Annex - International Instruments for the Characterization of
Asbestos Exposure

Itis recognized that there is a wide range of instruments developed in the international
literature for the characterization of asbestos fiber exposure in occupational,
environmental, and domestic populations. These instruments have been used in
various national contexts, such as Italy, the United Kingdom, Brazil, and Spain, and
have been implemented by specialized institutions such as Fundacentro, the National
Mesothelioma Registry (ReNaM), the Health and Safety Executive (HSE), as well as by
research groups like that of Ferrante and collaborators in Italy, and the team that
developed the QEAS-7 questionnaire in Spain.

As a result of this international landscape, key elements have been identified that
should guide the design of any public health tool aimed at characterizing exposure:
structural clarity, differentiation between types of exposure, practical applicability in
diverse settings, clinical prioritization capacity, sensitivity to identify suspected cases,
and methodological validation. While the existing instruments present significant
technical strengths, their direct adoption in Colombia requires a careful process of
cultural, linguistic, and regulatory adaptation. Likewise, it is recognized that the
Colombian context presents unique challenges such as informal labor,
underrecognized para-occupational exposure, and the historical presence of
asbestos-containing materials in domestic environments—factors that must be
reflected in any national evaluation tool.

In this regard, the questionnaire currently proposed in the Comprehensive Health Care
Pathway (RIAS) by the Ministry of Health and Social Protection represents a valuable
initial effort to make the problem visible and begin addressing it within the health
system. However, the available international experience and the complexity of the
Colombian context suggest the need to move toward the development of tools with
greater diagnostic precision, field validation, and differentiated applicability according
to the type of exposure. This process should incorporate international technical
lessons, intersectoral articulation, clinical expert input, and formal evaluation of
performance in terms of sensitivity, specificity, consistency, and acceptability.

For these reasons, this guideline considers it essential to recommend that the country
promote a rigorous technical process of reviewing, designing, adapting, and validating
instruments for the identification of individuals exposed to asbestos, both in
occupational and non-occupational settings. This process should not be approached
as part of a specific clinical guideline, but rather as a complementary strategy to
strengthen the public health surveillance system. Such instruments would contribute
to more timely, sensitive, and equitable identification of affected populations and allow
Colombia to develop tools aligned with its epidemiological, institutional, and social
reality.
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14.6 Annex: Regulatory and Administrative Framework in Colombia Regarding
Asbestos Exposure

This annex provides a detailed overview of the main legal, regulatory, and institutional
instruments relevant to asbestos-related disease surveillance and care in Colombia. It
elaborates on how the current Clinical Practice Guideline (CPG) interacts with the
broaderregulatory framework established by Law 1968 of 2019 and related regulations.
While the CPG provides technical recommendations, this annex highlights the current
status of the implementation of public policy in the context of asbestos exposure in
Colombia.

1. Law 1968 of 2019 — Total Ban on Asbestos

This law prohibits the production, commercialization, and use of asbestos and
asbestos-containing materials in Colombia starting from January 1, 2021. Article 3
assigns the Ministry of Environment the responsibility of designing a public policy for
the management of installed asbestos—a task currently delegated to the National
Planning Department (DNP).

2. RIAS - Integrated Health Care Routes for Asbestos-Exposed Individuals

The Ministry of Health and Social Protection and Social Protection has developed
Integrated Health Care Routes (RIAS) aimed at structuring the access to health services
for people exposed to asbestos. However, the implementation of the RIAS has been
limited, heterogeneous, and often dependent on local institutional will. The current
CPG seeks compatibility with the RIAS framework but does not rely on it for clinical
decision-making.

3. Occupational Risk Classification System (Levels 1-5)

In Colombia, occupational risks are classified from level 1 (lowest risk) to level 5
(highest), as per the General System of Occupational Risks defined in Decree 1295 of
1994. These classifications determine employer contributions to occupational risk
insurance. However, these levels were not specifically designed to reflect the risk
associated with asbestos exposure and have been misapplied to exclude some worker
populations.

4. Decree 2090 of 2003 - High-Risk Activities
This decree outlines activities considered high-risk for health and grants special

retirement conditions. Article 2 includes occupational exposure to proven carcinogens
(such as asbestos) as a qualifying condition. However, administrative classifications
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based on this decree have not always been correctly applied to workers in asbestos-
related industries.

5. Resolution 007 of 2011 - Risk Categories for Chrysotile and Similar Fibers
This resolution introduces three exposure categories:

e Category 1: Below 50% of the permissible limit.

o Category 2: Between 50% and 100% of the limit.

o Category 3: At or above the limit. These categories were intended for
occupational hygiene monitoring but are not consistently used in clinical
eligibility decisions.

6.1S0O 8672:2014 - Fibre Measurement Standard

Colombia uses ISO 8672:2014 for fibre measurement in occupational settings via
phase contrast microscopy (PCM). This technique has limitations, such as not
distinguishing fibre types or detecting thinner fibres like tremolite. More sensitive
methods (e.g., electron microscopy) have not been widely used in the country.

7. Judicial and Administrative Oversight
Courts and administrative agencies have increasingly recognized the need for more
inclusive criteria for asbestos-related care. For instance, expert reports in judicial

proceedings have challenged the validity of exposure classifications used to deny
access to care.
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