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The search and identification of missing persons represent a pressing global issue with profound humanitarian,
legal, and institutional implications. This study presents an illustrative documentary review of MP/UHR iden-
tification initiatives in countries selected for their migration-related links to Brazil and their relevance to
transnational DNA cooperation (Brazil, Portugal, Spain, France, the United Kingdom, the United States, Canada,
Mexico, and Belgium). Grounded in the United Nations guidelines and using peer-reviewed literature, official
reports, and documentation from international organizations, the analysis examine how forensic genetics is
integrated into MP/UHR workflows, the legal and governance frameworks that enable or constrain the pro-
cessing of relatives’ reference profiles, and the operational arrangements that support cross-border exchange.
The synthesis indicates that identification outcomes depend not only on laboratory capacity, but also on insti-
tutional coordination and the linkage of ante-mortem and post-mortem data. The study also describes international
mechanisms such as INTERPOL’s I-Familia database, and humanitarian identification platforms. Although these
tools show great potential, their effectiveness is limited due to inconsistent adoption across countries and var-
iations in national protocols. The identification of missing persons must be approached as a shared international
responsibility, requiring cooperation in science, law, and policy to ensure dignity, truth, and justice for families
of the missing.

1. Introduction and theoretical context

The phenomenon of missing persons is a global problem of alarming
scale, and the international community has acknowledged the urgency
of this issue. The search for and identification of missing persons is not
simply a matter of public security, but an ethical and juridical impera-
tive, essential for safeguarding the rights to life, dignity, truth, and
justice for the affected families [1].

The United Nations (UN) has established 16 Guiding Principles for
the Search for Disappeared Persons to ensure that such process is
effective and transparent. The search should be initiated immediately
and be governed by comprehensive public policy. Such a policy should
ensure respect for the human dignity of both the disappeared and their
families at every stage, adopting a differential approach that recognizes

and addresses specific vulnerabilities (such as children, women, elderly,
and migrants). The process should also respect the right of participation
of victims and family members, require a coordinated and effective
search, and utilize robust forensic methods and specialized technical
personnel [1].

The International Convention for the Protection of All Persons from
Enforced Disappearance, Article 24, emphasizes that countries should
take all appropriate measures to search for, locate and release missing
persons, and, in cases of death, to recovery, respect and return their
remains. Article 15 demands cooperation between countries to assist
victims of enforced disappearance and in the search, location, and
release of missing persons [2]. The International Committee of the Red
Cross (ICRC) reinforces this position, arguing that all efforts must be
made to recover bodies and personal effects of missing persons, once
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their status has been determined as fatal [3]. Furthermore, the juris-
prudence of the European Court of Human Rights establishes that the
failure of public authorities to conduct adequate investigations into the
fate of a missing person constitutes a violation of Article 3 of the Eu-
ropean Convention on Human Rights, highlighting the country's obli-
gation to ensure an exhaustive investigation [4].

The UN advises that institutions should explore creative ways to
increase their visibility among particularly vulnerable groups and gain
trust. The most effective education and information campaigns are
generally designed and implemented at national and local levels,
considering cultural contexts and traditions. Like any public or private
service provider, the institution should take particular care to be known
by all its potential beneficiaries. A national institution cannot be
accessible to a public that is unaware of its existence [5].

This study aims to conduct a review of institutional models and na-
tional programs dedicated to the identification of missing persons in
countries selected for their migration-related links to Brazil. It focuses on
the integration of forensic genetics into missing-persons work, the legal
and governance frameworks that enable or constrain this integration,
and the public-policy and operational arrangements that support inter-
national cooperation. Particular attention is given to transnational
disappearance and identification challenges in humanitarian contexts,
including migration and human trafficking.

Although the technical effectiveness of forensic genetic databases is
well established, this review uses the selected countries to draw struc-
tural and policy lessons on how humanitarian objectives can be
strengthened or constrained by institutional design, operational capac-
ity, and legal/governance arrangements. The analysis emphasizes that
the primary barriers to realizing the humanitarian potential of interna-
tional mechanisms such as INTERPOL’s I-Familia are often not technical,
but relate to governance and legal alignment for data sharing in trans-
national cases.

2. Review methodology

This study presents an illustrative review of selected national and
transnational initiatives for identification of missing persons, with a
particular focus on the integration of forensic genetics in missing per-
sons cases, the legal and governance frameworks that enable or
constrain such integration, and the policy and operational arrangements
that support international cooperation.

Country selection followed a strategy anchored to Brazil’s trans-
national context, emphasizing: a) countries with strong migratory links
to Brazil; b) countries connected to those migration corridors; and c)
countries illustrating international DNA cooperation mechanisms. First,
Portugal and the United States were used as primary reference points
due to their relevance as migration destinations to Brazilian citizens [6].
Subsequently, Spain, France, and the United Kingdom were included
because they presented the highest number of DNA matches with
Portugal in the Priim system in 2023 [7]. Within the U.S.-centered
corridor, Mexico was considered due to its centrality in the context of
migration to the United States [8], as was Canada, given the potential for
transnational disappearances to occur at both land borders. Finally,
Belgium was considered a relevant case study due to a recent legislative
change which, by expanding the international sharing of DNA profiles,
directly affected transnational cooperation [9].

Documents were selected from three main sources: a) scientific
literature indexed in Scopus, ScienceDirect and Google Scholar; b)
official reports from national police, forensic institutes, and government
ministries; and c¢) documentation from international organizations
including INTERPOL, International Commission on Missing Persons
(ICMP), ICRC, and UN. The search strategy used key terms such as
“Missing Persons”, “Forensic Genetics”, “DNA Database”, “International
Cooperation”, “I-Familia”, “Unidentified Human Remains”’, and
“Transnational Disappearance”. Materials were included based on their
relevance to the search and identification of missing persons and/or
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unidentified human remains, and for providing substantive information
on forensic methods, databasing practices, governance safeguards and/
or legal instruments enabling data processing and cooperation. In this
manuscript, “missing persons” (MPs) refers to individuals whose loca-
tions are unknown, and “unidentified human remains” (UHRs) refers to
bodies or fragments for which the identity is unknown.

It is acknowledged, however, that the analysis is constrained by its
reliance on publicly available sources (such as official reports and
institutional websites), differences in terminology, irregular degrees of
public transparency, and incomplete publicly available technical detail.
Therefore, absence of detailed description for a given country should not
be interpreted as absence of initiatives; rather, it reflects the scope of this
review and the variable availability of public documentation.

3. Institutional models and national identification programs

The management of missing persons search and identification differs
significantly among countries, reflecting varied levels of investment in
institutional integration and technology. Success demands a multidis-
ciplinary approach combining the work of forensic specialists (pathol-
ogists, anthropologists, geneticists) with effective institutional
coordination across multiple agencies.

Building on this need for multidisciplinary coordination, identifica-
tion workflows commonly prioritize scientifically reliable methods,
including fingerprints analysis, dental records, development of a bio-
logical profile through forensic anthropological examination, and
forensic genetics analysis [10].

3.1. The potential of forensic genetics

Forensic genetics provides a robust tool for the identification of
missing persons through the comparison of genetic profiles from un-
identified human remains (UHR) with reference material from the
missing person and/or from biological relatives. In practice, this meth-
odology encompasses two primary analytical approaches:: a) direct
matching, established when the genetic profile of a UHR corresponds to
a direct ante-mortem reference from a missing person (e.g., personal
items or clinical biological samples); and b) indirect matching (kinship
matching), obtained by comparing a UHR profile with reference samples
collected from biological relatives [11]. Although direct matches can
provide stronger statistical support, ante-mortem references obtained
from personal items may present chain-of-custody limitations (e.g.,
potential item substitution) or pre-examination contamination[3]. In
some cases, a direct-match result may require confirmation through
independent evidence, including kinship-based comparison using rela-
tives’ reference samples.

In accordance with humanitarian principles, genetic profiles ob-
tained from relatives for inclusion in missing-persons databases should
not be compared with criminal or crime scene profiles, thereby ensuring
a clear and ethical separation between humanitarian identification ef-
forts and criminal investigations. The establishment and maintenance of
dedicated DNA databases substantially enhance the capacity to perform
these comparisons, thereby strengthening the reliability and effective-
ness of human identification efforts.

Because missing-person cases and unidentified remains frequently
involve cross-border movement, effective use of these genetic compar-
isons often depends on international cooperation. Transnational DNA
data exchange is commonly described through four principal models: a)
creation of a centralized international database; b) establishment of
linked or networked national databases; c) request-based data exchange;
and d) strategic combination of these methods to increase investigative
reach [1213]. For any model to be effective, it is essential to populate
databases with genetic profiles from UHRs and appropriate reference
profiles (from missing persons and/or their relatives). Kinship searches
require accurate reconstruction of pedigree structures that model bio-
logical relationships. Increasing the number of relatives represented,
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with the analysis of a broader set of genetic data, can increase the
likelihood of generating informative matches and improves identifica-
tion outcomes. This expansion of genetic data may include increasing
the number of STR (Short Tandem Repeat) markers, incorporating SNPs
(Single Nucleotide Polymorphisms) for higher resolution in complex
cases, and utilizing lineage markers (mitochondrial DNA and Y-STR) to
provide additional evidentiary support for kinship inference.

The inclusion of relatives’ profiles depends on informed consent and
voluntary sample donation. Biological samples must be preserved,
documented, expertly analyzed, and reported, maintaining a clear chain
of custody for identification purposes and potential accountability pro-
cesses [10]. To enhance the tool’s potential, transparency regarding
database governance should be prioritized, and awareness of the DNA
database should be promoted within society regarding its use in missing
person search and identification.

Building on these kinship-based database comparisons, Forensic
Genetic Genealogy (FGG) is an emerging approach to human identifi-
cation in missing-persons cases, with potential to generate investigative
leads through more distant kinship inference when searches in national
DNA databases do not produce matches. FGG combines distant kinship
inference with linkage to publicly accessible records, using data volun-
tarily uploaded for genetic genealogy databases [13]. Despite its po-
tential, FGG is not yet routine in most official forensic genetics
laboratories and is generally applied on a case-by-case basis under
specific legal and operational conditions.

3.2. Countries models: Bragzil-centered transnational context

Effective identification systems are supported by multidisciplinary
collaboration, institutional integration, and evidence-based public pol-
icy. In this manuscript, “public policy” refers to the legal, administra-
tive, and operational measures structuring MP/UHR identification,
including institutional responsibilities, standardized procedures,
governance safeguards for sensitive data, and the formal cooperation
mechanisms used for cross-border exchange. While these principles are
universal, their practical implementation varies across countries,
reflecting differences in legal frameworks, operational capacity and
inter-institutional coordination.

Publicly available documentation on MP/UHR programs is hetero-
geneous across countries and frequently insufficient to extract the same
operational and governance variables consistently. Therefore, the syn-
thesis below relies on features explicitly described in the sources
reviewed, and absence of description should be interpreted as a docu-
mentation limitation rather than evidence of absence in practice.

Brazil’s National Policy on the Search for Missing Persons
(PNBPDes), instituted in 2019, structures a state effort to centralize and
prioritize missing persons’ searches. PNBPDes innovates by requiring
that, in cases of UHRs, the collection of physical and genetic information
is promoted for insertion into national databases, a strategy reinforced
by campaigns from the Ministry of Justice and Public Security (MJSP)
for collecting biological samples from relatives of missing persons
[14,15]. The Integrated Network of DNA Databases (RIBPG) actively
engages in these campaigns, promoting the obtained profiles into da-
tabases and processing samples from UHRs and living persons without
known identity[14,15]. As of May 2025, RIBPG held 12,485 UHRs
profiles and 11,990 relative profiles. Collectively, the RIBPG databases
have enabled the identification of 577 individuals, the majority through
genetic kinship matches between relatives and UHRs profiles [16].

Given Brazil’s transnational context, Portugal constitutes a primary
reference point due to its strong migratory links with Brazilian citizens
[6]. In Portugal, criminal investigation and disappearance-reporting
procedures have been analyzed to identify challenges and align with
international guidelines. The Judiciary Police (PJ) and the National
Institute of Legal Medicine and Forensic Sciences (INMLCF) share the
objective of searching for missing persons and identifying UHRs. The PJ
registers disappearance cases and conducts investigations [17]. The
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INMLCF is responsible for processing UHRs. Coelho (2024) observes that
while the PJ compiles missing persons’ records and the INMLCF pro-
cesses post-mortem data, the absence of effective coordination limits the
overall efficiency of case correlations [18]. The formalization of
inter-institutional cooperation protocols is seen as essential to develop
an effective communication system and to improve data interlinking.
Almeida (2024) argues that, with respect to specific legislation gov-
erning fingerprint and forensic genetics data, there are legal mecha-
nisms to design a response model and establish a unified database for
missing persons, which can act as an international interlocutor when
required [19].

Within the Portuguese corridor, Spain, France, and the UK show high
Priim-related exchange activity, providing additional comparative value
for examining cross-border interoperability [7]. Spain’s National Centre
for Missing Persons (CNDES) proposes a multidisciplinary approach. In a
key effort to optimize identification, in 2023 the CNDES integrated its
two DNA databases for relatives: the national PDyRH (Persons Missing
and Human Remains) and the international INT-FENIX. This coordina-
tion sought to synchronize the central repository of ante-mortem and
post-mortem information, facilitating data cross referencing. Following
integration, law enforcement agencies were instructed to revisit cases to
include DNA profiles from relatives not yet present in PDyRH, thereby
maximizing the chances of resolving disappearances, especially in
long-term cases [20].

France’s National Automated Genetic Fingerprint File (FNAEG) is an
instrument of scientific policing that supports missing persons in-
vestigations. The system permits collection of biological samples from
relatives of a missing person, always subject to their consent. Moreover,
data is automatically erased from the database once the person is
discovered or definitively identified, ensuring the temporary nature of
its storage [21]. In addition, there are databases such as CADDIS and
FENIX, which compile UHR post-mortem data. However, a challenge lies
in the lack of interoperability between CADDIS (managed by the
Gendarmerie) and FENIX (operated by the Police), which makes data
integration and interagency investigations more difficult [4].

The policing system in the UK establishes official conduct guidelines
aiming to standardize service levels and ensure a consistent investigative
response in missing persons cases. The UK Missing Persons Unit
(UKMPU) was established in April 2008 and is responsible for the search
for missing persons and UHRs at both national and international levels.
The system adopts a multi-agency approach and places safeguarding of
vulnerable individuals with its operational strategy. In this context, the
collection of DNA, fingerprint and dental records is required to facilitate
the identification of the missing person. Within the domain of forensic
genetics, collection of samples from the missing person or close relatives
are requisitioned to obtain comparative reference profiles. Submission
and search of these profiles within the DNA database can produce
identity information [22,23]. The UK has established a specialized
Missing Persons DNA Database (MPDD), which as of 31 March 2024
held 2335 records and reported 28 matches for the 2023/2024 period
[24].

The U.S.-centered migration corridor was considered due to its direct
relevance to Brazilian citizens and its cross-border dynamics [6]. In
2005, the US National Institute of Justice led a collaborative initiative
involving federal, state, and local stakeholders to draft a model state
legislation addressing the collection, analysis, and dissemination of ev-
idence in missing persons cases. It proposed, for example, prohibiting
cremation of UHRs, mandating that law enforcement agencies accept all
missing persons reports, that DNA samples be collected within 30 days
of the disappearance, and that DNA analysis be performed on all UHRs
[25]. The National Missing and Unidentified Persons System (NamUs),
administered by NIJ, is the centralized national repository that auto-
matically crosses data and consolidates records for missing persons
(NamUs MP), unidentified persons (NamUs UP), and unclaimed UHRs.
The platform provides free forensic services, including fingerprint,
odontology, and anthropology examination, and facilitates DNA sample
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collection. As of January 2025, NamUs recorded 54,110 resolved
missing persons cases and maintained 25,566 active cases [26]. DNA
profile storage and searching are performed within the FBI’s National
Missing Persons DNA Database in CODIS/NDIS, which supports the
comparison of DNA profiles for missing and unidentified individuals
[27].

Within the same U.S.-centered corridor, Canada’s National Missing
Persons DNA Program, established in 2018 through cooperation be-
tween the Royal Canadian Mounted Police and the National DNA Data
Bank, was created to support humanitarian investigations. Relatives’
profiles are compared solely to the Missing Persons and UHRs indexes,
maintaining the system’s humanitarian and non-criminal orientation.
By March 2024, the program had assisted in identifying human remains
in 84 cases [28].

Mexican nationals constitute the largest immigrant-origin group in
the US[8], and Mexico provides an additional perspective on how pro-
cedural frameworks can affect identification outcomes. Quinto-Sanchez
and Huerta-Pacheco (2023) characterize the Mexican situation as a
human-rights emergency and report recurring delays in the formal
initiation of prosecutorial case files [29]. Although searches are ex-
pected to begin promptly, the authors describe that, in practice, many
cases are subject to a 72-hour waiting period before an investigation
folder is formally opened. Using disappearance reports recorded in
CENAPI (2006-2018), they found that within this 72-hour window only
34.53 % of individuals were located (alive or deceased), which the au-
thors interpret as supporting the need for earlier investigative activa-
tion. Accordingly, they argue for evidence-informed time thresholds,
early investigative response, and the use of forensic intelligence to guide
operational practice and public policy in this context [29].

Finally, Belgium was included as a policy-relevant case study
because recent legislative updates [30], and the related implications for
international cooperation and cross-border DNA profile sharing are
discussed later in the manuscript [9]. Belgium’s National DNA Database
for Missing Persons (BD_MP), operational since 2018, stores genetic
profiles from missing persons, their relatives, and UHRs. The compari-
sons within the BD_MP are conducted indirectly through pedigree-based
kinship analyses [31].

Taken together, these national programs illustrate that multidisci-
plinary and inter-institutional collaboration can be operationalized
through different institutional designs, including centralized re-
positories and integrated ante-mortem/post-mortem data management. In
addition to State-led arrangements, some contexts also involve contri-
butions from civil society actors, which are noted here briefly given their
relevance to humanitarian identification pathways.

Non-Governmental Organizations (NGOs) and international hu-
manitarian bodies, such as ICRC and ICMP, may support MP/UHR
identification by facilitating family engagement and reference-sample
collection, documenting cases, preserving relevant records, and con-
ducting human-rights monitoring. However, these inputs are often
fragmented, and integration raises data protection, privacy, ethics, se-
curity, and information-integrity considerations that depend on will-
ingness to collaborate and trust between stakeholders. In contexts such
as migrant fatalities, armed conflict, or high levels of violence, NGOs
have reported operational activities including recovery and burial of
UHR, collection of DNA samples, and compilation of photographs and
family testimonies to support cross-border identification. In some loca-
tions, they may also function as alternative channels for case docu-
mentation when reporting to official authorities is constrained,
including along the US-Mexico border where the Colibri Center for
Human Rights maintains an independent database on missing migrants,
with additional examples reported in North Africa and Iraq [32].

4. Transnational challenges and international cooperation

Transnational disappearance arises when a missing-person case in-
volves two or more countries, which can limit access to records and
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reduce the effectiveness of purely national identification systems, as
illustrated by migrant deaths along border routes. In the context of
human trafficking, victims are often selected based on vulnerability and
may face intimidation or lethal violence. These individuals may be
moved across countries, identification remain unreported or be recorded
under incomplete identities [33]. When there are indications that a
missing person may be in a foreign country (e.g., as a migrant, refugee,
or potential trafficking victim), competent authorities should activate
available national and international cooperation mechanisms and
establish formal coordination procedures where such mechanisms are
not in place [1].

4.1. Mechanisms of international cooperation

Several global organizations operate in this sphere, collecting and
managing data on disappearances. The ICMP plays a central role in the
global effort to address the issue of missing persons by providing tech-
nical, legal, and institutional support to countries. The organization
assists in the development of national capacities, facilitating interna-
tional cooperation, and securing the rights of families to truth, justice,
and reparations. Through its advanced DNA identification programs, the
ICMP has contributed to the resolution of some of the world’s most
complex post-conflict and disaster-related missing persons cases [32].

The ICRC is an essential part in the identification of missing persons,
particularly in contexts of armed conflicts, natural disasters, and wide-
spread violence. The committee supports efforts to identify human re-
mains and clarify the fate of the missing, providing assistance to both
countries and the relatives of victims. The organization collaborates
closely with national authorities, humanitarian organizations, and
forensic institutions, establishing humanitarian protocols for the
collection and protection of data, ensuring that these processes respect
the rights of families, including the right to privacy and dignity. Its work
is based on the principles of impartiality, neutrality, and independence,
in accordance with international humanitarian law [3].

The Schengen Information System (SIS) supports Europe in main-
taining internal security in the absence of border checks since 1995. In
March 2023, the system’s capacity was upgraded to verify identities by
incorporating biometric data (such as photographs and fingerprints)
into various alerts, including those related to missing persons. To
facilitate cross-border data exchange and coordinate SIS alerts, each
participating country maintains a dedicated SIRENE (Supplementary
Information Request at the National Entries) Office [34].

In the U.S., efforts to identify human remains of foreign nationals
discovered on American soil have led to specific humanitarian initia-
tives. The Humanitarian DNA Identification Database (HDID), estab-
lished by the University of North Texas Center for Human Identification,
was created to address the difficulties faced by relatives in approaching
U.S. authorities. As an independent humanitarian database, HDID offers
a more accessible avenue for non-U.S. families to voluntarily donate
DNA samples for comparison with UHRs found in the U.S. [33]. Another
initiative, Operation Identification (OpID), coordinated by the Forensic
Anthropology Center at Texas State University, aids local authorities in
Texas’ border regions with identifying probable migrant decedents[35].
Both initiatives aim to increase access to humanitarian identification
and bring closure to families.

In its role as an international police cooperation organization,
INTERPOL is an important part in the identification of missing persons
by facilitating global cooperation between law enforcement agencies
and forensic institutions across member countries [32]. One of its key
tools is the system of Notices and Databases to manage missing persons
and UHRs cases. The Yellow Notice is the primary tool for locating
missing persons or assisting identity confirmation of those unable to self-
identify. The Black Notice is issued specifically to share information
about UHR aiding in their identification. Through its global network,
INTERPOL also manages international databases that store genetic
profiles, promoting interoperability among national identification
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systems. Additionally, the organization provides technical support and
training to local authorities, ensuring that DNA collection and other
forensic procedures comply with international standards while safe-
guarding human rights [36,37].

4.2. Global database dedicated to missing persons identification

In July 2021, INTERPOL enhanced its capacity by launching I-Fa-
milia, a global database designed for identifying missing persons via
DNA kinship matching. I-Familia gives investigators an additional tool
for forming international connections between missing persons cases
and UHRs by using the DNA data of the missing person’s relatives when
samples from the missing person are unavailable. When I-Familia
identifies an international DNA kinship match, a notification is sent to
the contributing countries, which then decide whether to pursue the
forensic intelligence link [37].

Laurent et al. (2022) describe the scientific foundation and technical
design of INTERPOL’s I-Familia, focused on optimizing transnational
identification of missing persons. The main challenge of this approach is
the complexity of forensic statistics across borders, especially when the
individual’s ancestry is uncertain and diverse marker sets are used. To
streamline decision-making, I-Familia uses calculations performed by
the BONAPARTE software, which applies worldwide allele frequencies
and specific logyo LR cutoff thresholds [38].

In March 2024, Belgium’s legislature expanded the country’s DNA
data exchange capabilities. The new law allows exchange with databases
managed by European or international organizations, such as INTER-
POL’s databases, specifically for direct or indirect identification of UHRs
and missing persons [30]. The legislative change enabled a discovery in
a longstanding missing person’s case: the identification of Dutch na-
tional Angelique Hendrix’s remains, who had disappeared in 1990. The
case remained unresolved for 34 years until Belgian DNA profiles were
shared with the [-Familia, demonstrating the critical role of interna-
tional cooperation and legal alignment in solving cold cases and
providing answers to families [39].

Brazil’s RIBPG significantly expanded its international data sharing
from 2018. By May 2025, 11,174 UHR’ profiles were submitted to the I-
Familia to support missing persons identification. Additionally, Brazil
submitted genetic profiles corresponding to 61 INTERPOL Yellow No-
tices for missing persons suspected to have crossed national borders
[16].

Canada’s National DNA Data Bank maintains an active international
cooperation framework via INTERPOL. In 2018, an agreement was
updated to permit international comparisons of DNA profiles related to
missing persons and UHRs. By March 2024, Canada has received 113
international requests to search missing persons’ and remains’ profiles
and made 65 outgoing requests to other countries with INTERPOL
agreements. These collaborative efforts have resulted in four putative
identifications (two incoming and two outgoing) [28], which provides
operational evidence that transnational searches can yield actionable
leads in cases that would otherwise remain unresolved at the national
level.

The UK Forensic Information Databases Strategy Board’s 2024 report
highlighted significant enhancements to missing persons services. These
include retention of DNA profiles for individuals interred at sea and
international sharing of missing persons’ profiles via I-Familia database.
These advancements are expected to aid future investigations into
missing persons and UHRs [10].

Spain’s handling of international missing persons cases is governed
by existing cooperation protocols. Its procedure mandates liaison with
the Ministry of Foreign Affairs, INTERPOL and the SIRENE Office. In
long-term cases, Spain may request cross-referencing of DNA profiles
and fingerprints across INTERPOL’s global databases, including I-Fa-
milia [40].

The I-Familia represents a promising effort to facilitate international
DNA kinship matching; however, its adoption is not yet systematic
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across all countries. Full integration is hindered by the absence of uni-
fied national protocols in some countries, impeding alignment with in-
ternational frameworks. In fact, Amankwaa et al. (2025), in a study on
stakeholder perspectives on the use of I-Familia, noted that a lack of
transparency and trust in the management of such humanitarian records
were critical challenges that limit broader adoption and data sharing
[41]. Thus, coordination must extend beyond technical aspects to
include regulatory, legal, and operational dimensions.

In this manuscript, “effectiveness” in the transnational context is
used in a functional sense: given that cross-border exchanges are typi-
cally episodic, case-specific, and often focused on long-term in-
vestigations or cold cases, any confirmed or putative identification
generated through I-Familia/INTERPOL database constitutes evidence
that the mechanism can produce results that might not be achievable
through isolated national systems. Accordingly, outcomes are inter-
preted primarily as proof-of-function and added investigative reach,
rather than as a rate-based performance metric. Future initiatives should
explore incorporating national systems into this global architecture,
adapting the platform to routine forensic identification workflows [4].
However, it is noted that the scope of this study is limited by the se-
lection of a few countries for analysis, as well as by its reliance on public
available information.

4.3. Ethical aspects of international cooperation

The humanitarian potential of DNA databases extends beyond
investigative purposes, offering a tool to restore family connections
disrupted by wars, migration, human trafficking or humanitarian crises.
When governed under explicit safeguards, internationally coordinated
mechanisms can facilitate identification and family reunification while
ensuring voluntary participation, privacy protection, and transparent
governance [42].

Because program effectiveness depends on the collection, processing,
and exchange of sensitive information, international cooperation raises
core ethical and legal questions, particularly the balance between hu-
manitarian identification and public-security goals, and the protection
of privacy and genetic data. In many countries, MP/UHR identification
is framed as a humanitarian task and is expected to be governed by
purpose limitation and informed consent, especially when collecting
reference samples from relatives. The principal challenge is therefore
not the absence of these principles, but the inconsistent legal articula-
tion, operational implementation, and public documentation of how
they are applied, particularly where humanitarian processes share
infrastructure with criminal/public-security systems.

In this context, the ethical objective is to ensure that humanitarian
DNA Databases are processed within a dedicated and explicitly sepa-
rated framework for MP/UHR identification supported by clear limits
that prevent crossover into criminal databases whether at the national
level or through international mechanisms such as INTERPOL’s I-Fam-
ilia. Machado et al. (2022) highlight concern about the increasing ex-
change of civil identification data coupled with the security-oriented
forensic approach of the Priim system, arguing that such practices may
pose risks to civil liberties. To mitigate these risks and avoid data
duplication, they contend that the exchange of civil identification data
within the Priim framework should be reconsidered. These authors
emphasize that the ethical and most suitable alternative is the use of the
I-Familia database, which is specifically designed for identifying missing
persons via DNA kinship matches [43]. However, other authors note
that international tools such as I-Familia may require clearer, stan-
dardized regulation to meet the criteria of transparency and trustwor-
thiness demanded by forensic policy[41].

Ethical cooperation also requires operational safeguards that are
consistently defined and implemented. Protocols should specify the
scope of use, access control, retention rules, auditability, and secure data
transfer, with deletion or anonymization when the identification pur-
pose has been fulfilled. In many countries, MP/UHR identification is
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framed as a humanitarian task governed by consent and purpose limi-
tation, but the main challenge lies in the inconsistent legal articulation
and operational implementation of this humanitarian pathway. Such
safeguards are intended to prevent misuse, including: a) transfer of
relatives’ genetic profiles into criminal databases or searching against
criminal/crime-stain indexes without specific legal authority; b) sec-
ondary use for surveillance or unrelated investigative purposes beyond
humanitarian identification; and c) retention or reuse of profiles beyond
authorized time limits, including continued processing after identifica-
tion or resolution of the case. These scenarios are central to maintaining
legitimacy and sustaining family participation.

The ICRC provides guidance on ethical and legal safeguards for ge-
netic data in humanitarian identification. While informed consent is
generally expected in established MP/UHR systems, the ICRC empha-
sizes that consent should be specific, voluntary, and transparent, and
that samples and profiles should be used exclusively for humanitarian
identification purposes and not transferred to criminal databases
without clear and specific legal authorization [3]. In addition, the ICRC
underscores that identification practice must be grounded in respect for
families and the right to know the fate of the missing. Although human
remains are generally not treated as legal rights-holders per se, their
recovery and management engage the rights and interests of families
and intersect with societal duties of dignity and respect. The ICRC
therefore highlights an ethical obligation to recover, document, and
handle remains with dignity and in accordance with the cultural and
religious traditions of families, irrespective of the circumstances of death
[3]. This ethical framing supports minimum standards for recovery,
documentation, chain-of-custody, respectful storage, and communica-
tion with families as integral components of humanitarian identification
practice.

5. Structural analysis and comparative lessons

The ICRC establishes a series of guidelines for the integration of
investigation processes, data collection, forensic analysis, and humani-
tarian engagement. This includes the need for inter-institutional coor-
dination, involving the development of standard policies and procedures
by the relevant authorities (police, forensic institutes, prosecutorial and
judicial authorities), to ensure that all entities involved work together
and share information in an efficient and standardized manner [3]. The
integrated process comprises two complementary lines of action
requiring coordinated implementation. The first focuses on the
comprehensive collection of ante-mortem data, including the circum-
stances of disappearance, personal and medical information, personal
effects or other biological sources related to the missing person, and
biological reference samples from relatives. The second is post-mortem
data processing, which includes proper recovery, handling, and analysis
of UHRs, including DNA analysis. Successful identification depends on
the quality and integration of both ante-mortem and post-mortem data.

A model framework should prioritize a set of transferable policy,
governance, and operational components that can be adapted by
different countries to structure MP/UHR search and identification and to
support international cooperation. Implementation should delineate
responsibilities across relevant entities such as law enforcement, pros-
ecutorial authorities, forensic institutes, database custodians, and in-
ternational cooperation organizations. At a minimum, the framework
should define institutional responsibilities and coordinated workflows
including reporting and early investigative activation, post-mortem data
collection, laboratory analysis, and comparative searching. It should
also establish governance safeguards for sensitive information such as
purpose limitation, consent where applicable, access controls, audit-
ability, data security, retention/deletion rules, and specify procedures
for interoperability and international data exchange.

Within the scope of this illustrative review, identification perfor-
mance is best understood as a function of institutional coordination,
data integration, and governance clarity, rather than technology alone.
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Models with a clear mandate for multi-agency coordination and data
centralization are more likely to support timely linkage of ante-mortem
and post-mortem information and to enable transnational cooperation
when required. This perspective reinforces the need for international
cooperation mechanisms that place humanitarian objectives at the core
of forensic science and transnational collaboration.

6. Conclusion and recommendations

The identification of missing persons is not only a humanitarian
issue, but also a complex cultural, legal, scientific, and institutional
challenge. In this illustrative review of countries selected for their
migration-related links to Brazil, diverse approaches have been adopted
to managing disappearances, with differences in institutional coordi-
nation, governance arrangements, and operational capacity determining
how identification pathways are implemented, including the extent of
international cooperation.

Among the forensic sciences, genetics has emerged as one of the most
powerful tools for the identification of missing persons. However, its
potential can only be realized when DNA databases are appropriately
populated, supported by quality-assured workflows, and embedded in
clear legal and ethical frameworks. A crucial factor is the establishment
of public policies ensuring the systematic processing of UHRs, as well as
guaranteeing accessible mechanisms for relatives to provide biological
samples for humanitarian identification purposes.

A key consideration is that limiting the use of relatives’ genetic
profiles exclusively to humanitarian purposes is essential to build public
trust and increase participation in DNA databases. Equally essential is
the establishment of clear, rights-based guidelines for the voluntary
collection of DNA samples, ensuring full respect for privacy and data
protection. The development of robust legal frameworks and ethical
guidelines for use and exchange of genetic data ensures that techno-
logical advancements do not compromise privacy rights or humanitar-
ian principles.

Transnational disappearances present additional challenges,
including those involving migrants, human trafficking or humanitarian
crises. In this context, both national and international coordination are
indispensable, as the increasing number of disappearances across bor-
ders requires coordinated legal frameworks and shared data mecha-
nisms to enable effective and cooperative investigations. The limitations
of national systems to address transnational cases have contributed to
international mechanisms, such as INTERPOL’s I-Familia, and cooper-
ative protocols designed to facilitate the exchange of forensic genetic
data. While these instruments represent progress, their functional
effectiveness is primarily demonstrated by their ability to generate
actionable links in otherwise unresolved transnational cases, and their
broader impact depends on the standardization and adaptation of na-
tional procedures, legal alignment, and operational capacity to engage
with international partners.

The disparity in transnational cooperation is not just a technical
challenge but reflects substantial political and legal barriers. The pri-
mary issues include not only the lack of legislative alignment among
countries, particularly regarding data protection laws and restrictions
on the international transfer of data, but also a significant lack of sus-
tained resource commitment to support the operational and technical
infrastructure required for identification efforts. While systems such as
Priim and the SIS facilitate data exchange in security contexts due to
their own regulatory frameworks, bilateral cooperation or participation
in international humanitarian tools frequently requires legal adjust-
ments and the establishment of internal protocols.

This study is limited in scope, as it examined a restricted number of
countries based on publicly available data. Consequently, the findings
provide only a partial view of the global scenery of missing persons
search and identification systems. Further research is needed to analyze
a broader range of national protocols, evaluate operational and legal
frameworks, and assess participation in international cooperation
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initiatives. Expanding this line of inquiry would contribute to identi-
fying best practices and strengthening global mechanisms for the search
and identification of missing persons.

Although limited in scope, the analysis presented here offers a
practical foundation for advancing policy and operational alignment in
humanitarian MP/UHR identification, particularly in transnational
contexts linked to migration and human trafficking. Based on the evi-
dence synthesized in this manuscript, three recommendations emerge.
First, countries should prioritize legislative alignment to permit the safe
and ethical exchange of humanitarian DNA data through international
mechanisms such as INTERPOL’s [-Familia. Second, countries should
strengthen integrated policy and institutional arrangements that support
data centralization and effective linkage of ante-mortem and post-mortem
records, coupled with mandatory inter-institutional coordination to
improve timeliness and case resolution. Third, legal guarantees should
explicitly protect humanitarian exclusivity by ensuring that relatives’
reference profiles are used only for MP/UHR identification and are not
transferred to criminal databases or searched against criminal indexes
without specific legal authorization and safeguards, which is essential
for sustaining public confidence and participation.

The identification of transnational missing persons constitutes a
collective global responsibility that requires international cooperation.
The ultimate goal is to ensure that data collected from UHRs can be
effectively compared with the information provided by relatives and
integrated with other scientifically reliable identification methods. From
a policy perspective, collaboration in science, technology, and innova-
tion must be matched by governance and legal alignment to support
secure, accountable, and humanitarian data exchange, thereby enabling
broader integration into international identification platforms.
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