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Vulnerability and Blood Donation: Enhancing Safety While
Combating Stigma in Colombia

Michel Andrés Garcia-Otalora?, Boris Julian Pinto Bustamante®®, Maria José Ochoa-Combita®, Maria Alejandra Pardo-Cubillos®, Miguel David
Quintero-Consuegra®

Résumé

En 2022, la Cour constitutionnelle colombienne a ordonné la
suppression de I'exclusion de 12 mois du don de sang pour les
donneurs masculins potentiels qui ont déclaré avoir eu des
relations sexuelles avec d’autres hommes au cours de I'année
écoulée dans les lignes directrices nationales pour la sélection
des donneurs de sang, afin de lutter contre la stigmatisation et
la discrimination a I'encontre des diverses identités de sexe et
de genre. Cet article explore la dynamique complexe de ce
mandat et examine la tension entre les valeurs morales privées,
telles que I'autodétermination et la liberté d’expression, et les
valeurs publiques, telles que la non-malfaisance, I'égalité et
I'approche de la vulnérabilité. L’analyse se penche sur les défis
posés par le systeme d’hémovigilance colombien, les schémas
épidémiologiques du VIH et le manque d’études a I'appui de ces
changements de lignes directrices. Les contraintes structurelles
et logistiques liées a la minimisation des risques transfusionnels
sont mises en évidence, soulignant la nécessité d’améliorer les
mesures de sécurité. Les implications de la réduction des délais
d’ajournement pour les groupes a haut risque ne disposant pas
de protocoles de test adéquats sont également abordées. La
nécessité d’études nationales pour déterminer le risque réel
posé par les différentes populations est soulignée, en plaidant
pour des mesures de sécurité solides, y compris le test universel
d’acide nucléique (TAN), pour protéger a la fois les donneurs et
les receveurs. Il est essentiel de trouver un équilibre entre
I’élimination de la discrimination et 'amélioration des pratiques
de sécurité du sang afin de garantir la non-malfaisance et
I'équité pour toutes les parties prenantes impliquées dans le
processus de don de sang en Colombie. L’article souligne
'importance de protéger les individus et les communautés les
plus exposés au risque d’absence de défense et d’insécurité
dans le cadre de I'évolution des protocoles de don de sang.

Mots-clés
orientation sexuelle, maladies infectieuses, autonomie du
patient, transfusion sanguine, Colombie, bioéthique
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Abstract

In 2022, the Colombian Constitutional Court mandated the
removal of the 12-month deferral for blood donation for potential
male donors who reported having had sexual relations with other
men in the past year in the national guidelines for blood donor
selection, aiming to combat stigma and discrimination against
diverse sex-gender identities. This article explores the complex
dynamics of this mandate, and examines the tension between
private moral values, like self-determination and freedom of
expression, with public values, such as non-maleficence,
equality and vulnerability approach. The analysis delves into the
challenges of Colombia’s hemovigilance system, the
epidemiological patterns of HIV, and the lack of supporting
studies for these guideline changes. Structural and logistical
constraints in minimizing transfusion risks are highlighted,
emphasizing the need for improved safety measures. The
implications of reduced deferral times for high-risk groups
without adequate testing protocols are also addressed. The
necessity for national studies to determine the actual risk posed
by different populations is underscored, advocating for robust
safety measures, including universal nucleic acid testing (NAT),
to protect both donors and recipients. Balancing the elimination
of discrimination with enhanced blood safety practices is crucial
to ensure non-maleficence and equity for all stakeholders
involved in the blood donation process in Colombia. The article
emphasizes the importance of protecting individuals and
communities at greater risk of defenselessness and insecurity
within the evolving landscape of blood donation protocols.

Keywords
sexual orientation, infectious diseases, patient autonomy, blood
transfusion, Colombia, bioethics
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INTRODUCTION

In 2021, in the city of Cali, Colombia, two men took legal action after being denied the opportunity to donate blood at a hospital
blood bank. Their case was based on the argument that existing regulations — specifically, Resolution 3212 of 2018 issued
by the Ministry of Health and Social Protection (MHSP) and the Technical Guidelines for the Selection of Blood Donors
established by the National Institute of Health (INS) — discriminated against them. At the time, these guidelines mandated a
12-month deferral period for men who have sex with men (MSM), given their significantly higher prevalence of HIV infection
(estimated to be 36-42 times higher than that of the general population) (1,2).

The plaintiffs argued that this policy reinforced stigma and discrimination, particularly against gay, bisexual, and other MSM,
and transgender individuals. Their claims were upheld by both the Eighth Family Court of Cali and the Superior Court of Cali,
which ruled that the deferral guidelines were discriminatory. In 2022, the case was reviewed by the Constitutional Court, which
reaffirmed its previous stance from Judgment T-248 (2012) and ruled in favour of eliminating donor selection criteria based on
sexual orientation, instead advocating for an individualized risk assessment approach (3).
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While this decision represented an important step toward eliminating discrimination, it also raised significant concerns
regarding the safety of blood recipients, who have no choice in their transfusion. Unlike donors, recipients rely on rigorous
clinical and technical protocols to ensure that the blood supply is as safe as possible. Colombia has an estimated population
of 52.6 million inhabitants and is served by 83 blood banks (29 public and 54 private). In 2023, these blood banks collected
999,545 blood donations from non-remunerated volunteers, yielding a national rate of 26.5 donations per 1,000 people. All
blood banks adhere to guidelines established by the National Institute of Health, which manages the national hemovigilance
program that gathers data from both blood banks and healthcare facilities that perform transfusions. It is important to note that,
until 2025, the universal implementation of nucleic acid testing (NAT) for the detection of infectious agents potentially
transmitted by transfusion was not mandatory in Colombia.

Given the unique epidemiological characteristics of HIV in Colombia and the challenges of implementing universal screening
measures such as NAT, the absence of national studies validating the impact of these changes introduces a critical uncertainty:
Could this policy modification increase the risk of transfusion-transmitted infections?

This article examines the implications of the Constitutional Court’s ruling by analyzing four key aspects: 1) the evolution of
donor selection policies in Colombia, 2) the functioning of the national blood system and current screening practices, 3) the
epidemiological dynamics of HIV in Colombia, including risk factors and preventive strategies, and 4) the ethical and public
health considerations surrounding this issue. We explore the balance between rights such as self-determination and non-
discrimination and the fundamental principles of non-maleficence, equity, and the protection of vulnerable populations.

For the purposes of this article, we clearly distinguish between sexual orientation and sexual behaviour. An individual who
identifies as gay or bisexual (orientation) may not engage in high-risk behaviours (e.g., they might be abstinent), meaning their
risk profile differs from someone classified based solely on behaviour. This distinction is crucial because donor deferral policies
may affect these groups differently depending on whether the criteria are based on identity or on behaviour.

Ultimately, we argue that while eliminating discriminatory practices in blood donation is a necessary step toward social equity,
it must be accompanied by robust safety measures to ensure the protection of blood recipients. The principle of non-
maleficence demands that any change in donor selection criteria be guided by scientific evidence and supported by
comprehensive risk mitigation strategies, including the potential implementation of universal NAT testing. Without these
safeguards, well-intended reforms risk unintentionally increasing recipient vulnerability rather than protecting public health.

FROM EXCLUSION TO INDIVIDUALIZED RISK ASSESSMENT: CHALLENGES OF BLOOD
DONOR SELECTION CRITERIA IN COLOMBIA

The evolution of blood donor selection criteria in Colombia reflects a gradual shift from exclusionary policies to a more
individualized risk assessment approach. This section examines key regulatory changes over the years, highlighting both
advancements in reducing discrimination and persistent challenges in balancing inclusivity with blood safety.

In 1996, the MHSP introduced Resolution 901 (4) which adopted the Manual of Technical, Administrative, and Procedure
Standards for blood banks. This document outlined the initial requirements to be eligible as a blood donor in the country. It
also established a permanent deferral for individuals who disclosed having engaged in male homosexual relations within the
last 15 years. In 2012, the Constitutional Court in Colombia issued Judgment T-248 (5) which established:

among the risk factors that should be considered when qualifying a blood donor, sexual orientation should
not be mentioned, but rather risky sexual behaviours, such as sexual intercourse without any kind of
protection or with strangers, promiscuity, not having a permanent partner, etc.

In 2013, the INS published the Guide for the Selection of Blood Donors in Colombia with the aim to standardize and update
the criteria for accepting or deferring potential blood donors across all blood banks operating in the country. Within this guide,
question twelve was defined as follows: “Have you had sexual relations with individuals of the same sex? If the answer is
affirmative, MSM since 1977 must be permanently deferred” (6).

At that time the Colombian guideline was aligned with the Guidelines on the Assessment of the Suitability of People for Blood
Donation issued by the World Health Organization (7) and the Food and Drug Administration (8) of the United States, which
recommended an indefinite deferral for all MSM (since 1977) from donating blood due to concerns regarding the potential
transmission of HIV through transfusion.

Following the analysis, the Constitutional Court emphasized the need for the MHSP to review existing regulations regarding
the reception and supply of blood components. The aim was to eliminate sexual orientation as a criterion for assessing the
risk of transmitting infections like HIV and instead focus on investigating specific sexual risk behaviours. Additionally, the court
ordered modifications to Resolution 901 to remove as exclusion criteria sexual orientation and belonging to the MSM
population. These changes were intended to align the regulations with the understanding that HIV risk is not determined by
gender identity or sexual orientation, but rather by individual risk practices.
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To comply with the order of the constitutional court, in 2018 the MHSP issued Resolution 3212 (9). There, the behaviour of
permanent deferral for MSM was changed to a deferral for 12 months, from the last sexual contact. In accordance with
Resolution 3212, the INS published the Technical Guidelines for the Selection of Blood Donors in Colombia in 2018. This
document updated the donor selection guide from 2012 and modified question twelve: “Have you had sexual relations with
individuals belonging to any of the key populations, such as sex workers, people who inject drugs, street dwellers, men who
have sex with men, and transgender women?”

If the answer was affirmative, a deferral period for twelve months after the last sexual contact with any member of these key
populations was established (10). The Court established that the phrasing of the question assumed that having sexual relations
with individuals from certain key populations (e.g., sex workers, MSM, transgender women) inherently carried a risk, without
explicitly addressing actual risky behaviours. Therefore, this question generalized risk based on population group rather than
behaviour. This was considered discriminatory by the court because it implies that all individuals within these groups were
high-risk, rather than assessing risk based on specific sexual behaviours (e.g., multiple partners, unprotected sex, or sex with
partners with known infections).

The implementation of a 12-month deferral period aligned with the policies adopted by various countries at that time, including
the United States (11), Great Britain, Australia, and others (12). In Canada, for example, the lifetime deferral implemented in
2013 was later amended to a five-year deferral, allowing men to donate if they had refrained from sexual contact with another
man for at least five years. This deferral period was subsequently shortened to one year in 2016 and further reduced to three
months in 2019. In 2022, Canada removed the sexual orientation criterion and introduced a gender-neutral questionnaire
focusing on sexual risk behaviour (13).

In August 2022, the INS issued an updated version of the Technical Guidelines for the Selection of Blood Donors (1) in
response to the decision by the Superior Court of the Judicial District of Cali and the Constitutional Court Judgment T-171
(2022). The court determined that the 12-month deferral period for blood component donation by MSM, as stated in the 2018
INS Guidelines, could potentially violate fundamental rights when applied. As a result, the INS modified question twelve: “Have
you had sexual relations with individuals belonging to any of the following populations: sex workers, homeless people, or
individuals who inject drugs?”

On October 12, 2023, the MHSP issued Resolution 1676 of 2023 (14), thereby rescinding Resolution 3212 of 2018. Despite
the persistence of epidemiological data highlighting an HIV epidemic concentrated in MSM, psychoactive substance users,
transgender women, sex workers, homeless individuals, transgender men, and incarcerated individuals, this resolution omits
any mention of populations with a prevalence of HIV infection greater than 1%. Instead, it introduces the following statement:

It is incumbent upon individuals to practice solidarity self-selection. After receiving information about the
requirements for blood donation, individuals are encouraged to assess their health status, habits, and
behaviors that may constitute risk factors. Through this process, they can make a ‘voluntary, autonomous,
conscious, and responsible decision’ to donate blood. The Ministry, the National Institute of Health, and
Blood Banks will actively promote self-selection as a supportive behaviour.

Currently, after completing the donor selection questionnaire, there is a second step called self-exclusion. Here, potential
donors are urged to think about the information they’ve provided to ensure the safety of blood components and recipients.
Some blood banks still remind donors that providing false information during self-exclusion could be considered “spreading of
HIV or hepatitis B,” according to Article 370 of the Penal Code. It’s crucial to note that Article 370 was declared unenforceable
by Constitutional Court Ruling C-248 in 2019 (15). However, Article 369 (spread of epidemic) remains in effect.

Resolution 1676 of 2023 (14) also delineates certain criteria identifying individuals at risk for blood donation, including those
engaged in specific sexual behaviours:

[...] 9) Individuals involved in any of the following risky sexual behaviours:
e Having engaged in sexual relations (vaginal, anal, or oral) with more than two people within the last
12 months.
e Changing sexual partners within the last 6 months.
e Having sexual relations with individuals diagnosed with HIV, hepatitis, HTLV I-Il viruses, and other
biological agents known, through scientific evidence, to be sexually transmitted within the last 12
months. [...]

[...] The deferral period for blood donation, when one or more of these risk factors are identified, shall align
with the guidelines outlined in the ‘Technical Guidelines for the Selection of Blood Donors in Colombia’
established by the National Institute of Health. [...]

[...] The questions and information solicited during the blood donor eligibility assessment shall focus on the
risk factors defined in this resolution, without delving into matters of sexual orientation or gender identity.
Blood banks, during the interview, must adhere to the questions stipulated in the ‘Technical Guidelines for
the Selection of Blood Donors in Colombia. [...]
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[...] The language employed throughout the blood donor selection process must be rooted in respect for
human dignity, confidentiality, and the safeguarding of human rights. It should eschew any form of
stigmatization or discrimination, seeking only information relevant to the fundamental technical purpose of
ensuring blood safety. Furthermore, the reasons for deferring a donation in specific cases should be
explained, guiding referred individuals to their respective health-promoting entities. [...]

In essence, the Resolution 1676 of 2023 advocates for the individualization of behaviours rather than generalization. This line
of reasoning was supported by initiatives such as the FAIR screening criteria, promoted by the UK group For the Assessment
of Individualized Risk (FAIR), which updated and emphasized the importance of assessing individual risk behaviours during
the donor selection process. The aim of FAIR is to ensure a safe and equitable blood donation screening system that treats
all individuals equally, regardless of gender identity or sexual orientation (16).

Resolution 1676 of 2023 (14) is significant for its endorsement of supportive self-selection and the individualization of cases.
Nevertheless, within the Colombian context, certain instances highlight the inherent vulnerability of this approach. For example,
in Colombia, it is regulated that a man can donate a maximum of four whole blood donations per year, with a minimum interval
of three months between donations, while a woman can donate up to three times per year, with a minimum interval of four
months between each donation. However, between 2018 and 2019, over 4,000 cases were documented in which individuals
made whole blood donations at various blood banks within a period of fewer than 30 days, which violates national policy (17).
Despite being informed, these people persisted in donating, prompting the need for strategies that can only be effectively
implemented through a national framework, as opposed to relying solely on an individualistic approach. The identification of
these cases raises concerns about the absence of studies quantifying whether these individuals belong to key populations or
the general public. This critical limitation must be addressed as a priority before widespread national measures are
implemented. While the primary intention is to reduce discrimination against specific groups, there is a risk of unintentionally
amplifying the vulnerability to blood recipients. Recognizing that, in the Colombian context, a decrease in blood collections
below 17.3 donations per 1,000 people is associated with higher mortality in vulnerable groups (18), it becomes imperative to
meticulously evaluate both the positive and negative aspects of behaviours that may be in conflict at the present moment.

While Resolution 1676 of 2023 represents a significant step toward eliminating discriminatory deferral policies and
emphasizing individual risk assessment, its reliance on self-selection raises concerns about enforcement and potential gaps
in donor safety. The next section will explore the evolution of the Colombian hemovigilance system and the current challenges,
particularly in light of legal changes.

NATIONAL HEMOVIGILANCE SYSTEM AND ITS CHALLENGES

This section outlines the evolution of serologic and NAT in blood donation screening, emphasizing its role in reducing
transfusion-transmitted infections. While many countries have mandated NAT to enhance detection sensitivity, Colombia has
yet to implement universal NAT screening, with less than 10% of blood banks adopting the practice. Understanding these
testing strategies and their impact on the window period is crucial for evaluating the effectiveness of current screening policies
and their implications for donor eligibility criteria.

Since the enactment of Decree 1571 in 1993, all blood units collected in Colombia are required to undergo serologic screening
to identify HIV 1-2, hepatitis B surface antigen (HBsAg), antibodies against Hepatitis C Virus (HCV), and Treponema pallidum.
Subsequently, Resolution 1738 of 1995 mandated the inclusion of serologic screening for antibodies against Trypanosoma
cruzi, while Resolution 437 introduced mandatory screening for the presence of antibodies against hepatitis B core antigen
(Anti-HBc) and Human T-Cell Lymphotropic Virus (HTLV). In 2023, most blood banks (95.2%) employed Chemiluminescent
Immunoassays (CLIA), Amplified Electrochemiluminescence (ECLIA), or Chemiluminescent Magnetic Immunoassay (CMIA)
HBsAg, Anti-HCV, Anti-T. cruzi, T. pallidum, Anti-HBc, and anti-HTLV I-Il. The remaining 4.8% relied on fourth generation
Enzyme-Linked ImmunoSorbent Assay (ELISA) (19).

The implementation of NAT aimed at detecting HIV, HBV, and HCV to reduce serologic window periods in blood donors started
in 1997 in Germany (20). The window period refers to the time between the initial infection with a specific agent and the point
at which the infection can be reliably detected by specific blood tests. The window period for HIV detection using NAT is
approximately 3 to 9 days post-exposure, while for HCV is 1-7 days post-exposure (21). Conversely, for HBV, NAT can identify
the virus within 10 to 23 days following exposure (22). In contrast, the window period extends from 18 to nearly 45 days for
CLIA in HIV infections, and for HCV and HBV, CLIA can detect the viruses within 18 to 90 days post-exposure. Finally, the
window period for HIV, HCV, and HBV with the ELISA test spans from 23 to 90 days after exposure (22). During this window
period, the individual may be infected but still test negative (23). By the end of the 20t century, ten nations had adopted HCV
detection through NAT in 100% of collected units, with four and three countries doing the same for HIV-1 and HBV, respectively.
By 2010, 33 countries had extended their NAT testing protocols to include 100% of collected units for HCV and HIV, while 31
countries incorporated the same for HBV (20,24).

An international survey on NAT of blood donations from 1999 to 2009 showed that a total of 272,520,696 donations underwent

screening using HIV-1 NAT, 303,196,074 underwent screening using HCV NAT, and 114,286,214 underwent screening using
HBV NAT (20). Among these, 244 (0.9 per million) tested positive exclusively for HIV-1 through NAT, 680 (2.2 per million)
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tested positive exclusively for HCV through NAT, and 1,884 (16.5 per million) tested positive exclusively for HBV through NAT.
Consequently, there were 2,808 donations contaminated with viruses that tested negative in serologic screening, highlighting
the potential transfusion of these units without the implementation of NAT (20).

Notably, in Latin America, Brazil stands out as the only country enforcing mandatory NAT screening on all collected blood
donations (25). While other countries in the region have blood banks conducting NAT, the requirement to apply these tests to
100% of collected units is not obligatory. In the case of Colombia, the MHSP conducted a systematic review in 2016 to explore
the introduction of NAT in blood banks (21). However, their findings did not deem it a mandatory requirement for widespread
implementation, considering the prevailing characteristics of the Colombian blood donor population. At that time, 94% of blood
donors were voluntary unpaid and 6% were family/replacement, and the selection process adhered to existing donor selection
guidelines. This handbook prohibited the acceptance of populations identified by the MHSP with HIV prevalence exceeding
1%, where MSM and transgender women were included (26).

In 2018, the Institute for Health Technology Assessment (IHTA) conducted a comprehensive study evaluating the cost-utility
of integrating NAT for the detection of HBV, HCV, and HIV into the conventional screening process for blood donations in
Colombia (27). The findings of the study suggested the incorporation of NAT testing into the routine blood donation processing.
This recommendation gained significance when considering clinical, ethical and social dimensions. Beyond the economic
advantages derived from preventing infections in blood recipients, the decision to prioritize NAT testing was underscored by
the imperative to safeguard the quality of life for individuals at risk.

Countries that have reduced deferral times for MSM typically implemented NAT across 100% of collected blood units
simultaneously (28). However, the situation in Colombia presents a contrast. At the onset of the lawsuit initiated by the couple
in Cali, less than 6% of the country’s blood banks were conducting NAT procedures (29). As of November 2023, Colombia
had not enforced the requirement for the inclusion of NAT in collected blood units, as noted by Bermudez-Forero (30). Out of
the 83 blood banks, only ten had integrated NAT for screening HIV, HBV, and HCV, comprising 12.4% of the total.

BEHAVIOUR OF HIV INFECTION IN COLOMBIA. TRANSFUSION-TRANSMISSIBLE INFECTIONS
AND CURRENT LIMITATIONS

In this section, we review epidemiological studies conducted in Colombia on the incidence and prevalence of HIV, as well as
the use and availability of antiretroviral therapy and post-exposure prophylaxis. The aim is to highlight the challenges the
country faces in controlling the disease and the potential risks associated with relaxing restrictions in blood donor selection.

In 2002, the MHSP initiated studies to identify key populations in the country regarding HIV. In 2016, the MHSP published
reports on the prevalence of HIV in MSM (26) and transgender individuals (31). The prevalence of HIV in the general population
fluctuated between 0.2 to 0.6%, while in MSM it was between 5.6% and 24.1%. These studies revealed that Colombia was
experiencing a concentrated HIV epidemic in MSM, psychoactive substance users, transgender women, sex workers,
homeless individuals, transgender men and incarcerated individuals.

A 2019 study (32), which included a sample of 1301 individuals, aimed to assess the magnitude of the HIV epidemic and
associated sexual behaviours among MSM aged 18 years and older in three Colombian cities (Bogota, Medellin, and Cali),
found that among participants queried about anal sex with a stable partner in the last 12 months, 92.8% acknowledged its
occurrence. Regarding the frequency of anal sex (penetrative or receptive) in the last 30 days, 82.3% reported 1-5 instances,
and 0.3% reporting none. Notably, 32.6% of participants consistently used condoms' during anal sex in the past 30 days, while
48.8% admitted to never using them. Conversely, when it came to anal sex with casual partners in the last 12 months, 91.8%
of participants confirmed engagement. Importantly, 74.4% of participants disclosed using condoms during their last anal sex
encounter with a casual partner. Of all participants, 3.3% reported taking pre-exposure prophylaxis (PrEP). The study
determined a prevalence of HIV among MSM of 11.4% in Medellin, 23.4% in Cali, and 26.4% in Bogota.

The 2023 report from the High-Cost Account in Colombia (35), highlighted that 62.12% of new HIV cases belonged to key
population groups (i.e., people who inject drugs, transgender people, especially women, sex workers, MSM, people deprived
of liberty, people living with HIV), with MSM accounting for 53.65% of these events.

It's essential to note that PrEP is a medication-based preventive strategy used to prevent HIV infection. When used correctly,
PrEP is a highly effective method to significantly reduce the risk of HIV infection from sex. Additionally, studies have shown
that individuals with an undetectable viral load cannot sexually transmit HIV. However, it is important to note that this does not
apply to transfusion (36).

In 2015, the WHO recommended the use of tenofovir, in 2021, the dapivirine ring, and in 2022, long-acting injectable
cabotegravir (37). In the Americas, 80% of PrEP users are in Brazil, where programs are free and easily accessible. In Chile,
PrEP is distributed free to high-risk individuals under the National HIV/AIDS Plan. Peru confirmed the viability and safety of

" Condoms are 99% effective with perfect use but significantly less effective with typical use, with failure rates comparable to withdrawal. For instance, Smith et
al. (33) reported that condom use reduces the risk of seroconversion by 63% to 72% in MSM, while Weller & Davis-Beaty (34) found a reduction of up to 80% in
heterosexual couples.
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tenofovir disoproxil fumarate alone, or in combination with emtricitabine in vulnerable populations through the iPrEx trial. In
Mexico, despite a high intention to use PrEP, access is restricted due to cost. In Colombia, HIV prevention strategies focus on
condom use and not sharing needles but do not fully reflect current advancements in combined prevention, including
PrEP (29).

Colombia’s “Clinical Practice Guidelines Based on Scientific Evidence for the Care of HIV/AIDS Infection in Adults, Pregnant
Women, and Adolescents,” effective since 2021 (38), recommend three PrEP options: a) Daily Tenofovir disoproxil
fumarate/Emtricitabine or Tenofovir alafenamide/Emtricitabine for individuals over 12 at substantial risk of HIV; b) Dapivirine
rings for women over 18 at substantial risk, subject to availability; c) Maraviroc for individuals over 18 at substantial risk when
Tenofovir disoproxil fumarate/Emtricitabine or Tenofovir alafenamide/Emtricitabine are not viable, though not approved by
INVIMA (National Regulatory Agency for Medicines) for prophylaxis. As of March 2025, only the first recommendation is
available in the country. The use of lenacapavir is not yet available in the country.

In Colombia, only physicians can prescribe antiretroviral drugs, including PrEP (39) and one study showed that only 16.4% of
physicians had any previous PrEP experience (40). Additionally, before enrolling in the PrEP program, an individualized
assessment of the risk of HIV infection is required, considering social and access conditions (evaluated by a social worker)
and the risk of conditions associated with or contraindicating antiretroviral prophylaxis. This assessment includes reviewing
renal function, hematological profile, bone health, serologies for hepatitis, syphilis screening, and testing for HIV and other
sexually transmitted infections (STIs).

Although PrEP reduces the risk of HIV transmission, a 2020 study involving 20 healthcare providers in Colombia identified
several barriers to its effective implementation (41). Health Service Providers (the insurance companies of the health system)
do not adequately transfer resources for PrEP implementation to Health Institutions. The lack of local studies on PrEP
effectiveness in serodiscordant couples adds uncertainty. In rural areas, barriers include the cost and complexity of
medications, limited availability of providers and service hours, and the absence of a national regulatory framework. PrEP is
not included in the Mandatory Health Plan, complicating its administration and funding. Additionally, misinformation about
approved medications, the stigma associated with HIV, and the lack of training for rural health professionals hinder PrEP
acceptance and use. Adherence issues, negative perceptions about funding, and regional and economic inequalities are
critical factors that need to be addressed.

According to AIDSinfo data, in 2021, 598 people received PrEP in Colombia, and in 2022 this number increased to 1,636, a
rate of 3.2 per 100,000 inhabitants. This rate is low compared to other countries, in the same year: United States (114.7),
Guatemala (89.7), Brazil (25.9), Canada (24.8), and Mexico (6.0) (42).

In 2022, a study on PrEP and its acceptance among transgender women found that 62.7% wanted to use it in the next
12 months, although only 26.6% had heard of PrEP. Participants reported difficulties attending medical check-ups and paying
for PrEP and had concerns about changes in sexual behaviour and PrEP effectiveness (43). Another study identified seven
main barriers to PrEP implementation from the perspectives of transgender women and gay/bisexual men: low awareness of
PrEP, vulnerable social contexts, substance use affecting adherence, stigma, disapproval from partners, lack of training for
health professionals, and discrimination in the healthcare system (44).

In Colombia, the HIV incidence rate has surged by 43% since the onset of the COVID-19 pandemic. In 2020, the rate stood at
23.5 cases per 100,000 inhabitants but by November 2023 it had escalated to 33.6 cases per 100,000 inhabitants (45). The
cities registering the highest case numbers, along with their respective incidence rates, are as follows: Bogota D.C., reporting
3,455 cases with an incidence rate of 8.4 per 100,000 women and 82.1 per 100,000 men; Medellin, documenting 1,385 cases
with an incidence rate of 14.3 per 100,000 women and 97.2 per 100,000 men; Cali, recording 1,251 cases with an incidence
rate of 18.2 per 100,000 women and 96.8 per 100,000 men (33). Despite findings by Scully (46), Bala et al. (47), and
Saura et al. (48) establishing a higher risk of HIV infection in women compared to men, the latest HIV infection data reveal
frequencies 9.8 (Bogota D.C.), 6.8 (Medellin), and 5.3 (Cali) times higher in men than in women across the country’s three
major cities. The data suggest that men, specially MSM, may account for over 50% of new HIV cases in Colombia, which
supports the possibility that this group continues to experience a disproportionately high risk of infection compared to other
populations.

Despite the extensive measures implemented to enhance the safety of blood components for transfusion recipients, instances
of HIV transmissions through transfusion have been identified (49,50,51). A notable case involves a repetitive voluntary donor
whose actions in 2014 (17) resulted in the transmission of three HIV infections. Analysis of the accumulated data on
transfusion-transmitted infections indicates that, during this period, one transfusion-transmitted infection occurred for every
160,755 transfused patients in Colombia (52). This figure represents a ninefold higher risk of transmission compared to rates
reported in the United States and European countries (53).

It is worth noting that the national hemovigilance program in Colombia is still in the consolidation phase (49), and estimates
indicate substantial underreporting of adverse reactions among donors and recipients, ranging from 60% to 95% (54).
Additionally, there’s a lack of post-transfusion monitoring for blood recipients to detect seroconversion caused by transfusion-
transmissible agents. Moreover, blood banks currently cannot distinguish between blood components from the heterosexual
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population and key populations like MSM or transgender women. Consequently, it's currently not possible to determine a
distinct residual risk of transmitting viral agents to recipients based on these groups.

It is crucial to differentiate between the absence of evidence and a lack thereof. Studies conducted in the US (55) and
France (56) have not identified an increased residual risk of HIV among heterosexual men and MSM, prompting a
reconsideration of deferral policies for individuals from key populations. Notably, these countries conducted feasibility studies
before modifying donation guidelines. However, in Colombia, these findings were applied without considering the differing
epidemiological evidence across countries. One notable difference is the widespread implementation of NAT for all donations
in the US and France. To the best of the authors’ knowledge, there are no studies conducted in Colombia that quantify the
residual risk of HIV or measure changes in reactivity and positivity rates of HIV tests conducted in blood banks between the
heterosexual population and MSM or other key populations who self-identify as such during the donation selection process.

In Brazil, a multicentre study (57) found a strong association between a history of male-male sexual intercourse and having
an HIV-positive sexual partner with being an HIV-positive blood donor. At the XII Colombian Congress of Blood Banks and
Transfusion Medicine in October 2022, several blood banks presented evidence indicating an increase in transfusion-
transmissible infections among blood donors, both before and after the 2021 changes to donor selection guidelines promoting
non-discrimination towards the LGBTIQ+ population (58). Urbina et al. conducted a comparative analysis between the global
residual risk per million donations from January 2011 to December 2015 and October 2021 to August 2022, revealing an
increase from 5.11 to 12.43, representing a 2.4-fold rise after the Constitutional Court ruling (59).

As of the end of 2022, Colombia boasted a population of approximately 52 million people (60). The country maintained a
network of 84 blood banks, comprising 29 public and 55 private establishments, which collected 963,423 blood donations in
the course of the year (61). In 2022, after screening 56,769 donations, two donors were found to be in the window period (non-
reactive serological tests but NAT-positive results), with one testing positive for HBV and the other for HCV. It was calculated
that, maintaining that rate, screening one million donations would result in 53 window period cases. In 2023, after screening
77,173 donations, four donors were identified in the window period — exhibiting NAT-positive results despite negative
serological tests — with two testing positive for HIV and two for HCV. It was estimated that, if 100% of the collected units had
been screened with NAT, there would have been 52 similar cases per million donations, 50% of them for HIV (30). However,
it remains unclear whether these infections indeed occurred or were false negatives.

The increase in transfusion-transmissible infections among donors, as observed after the 2021 changes to donor selection
guidelines, raises important considerations. On one hand, the data suggest that Colombia’s screening system is effective in
identifying and removing potentially infectious donations when NAT is implemented. However, NAT is not mandatory, and only
a few blood banks have voluntarily adopted it. This means that NAT-positive but CLIA/ELISA-negative cases can only be
detected if NAT were applied universally across all blood banks. The rise in residual risk per million donations also highlights
a critical question: does the potential increase in donors, following reduced deferral restrictions, justify the associated costs of
additional screening and the potential risk of undetected infections? This trade-off underscores the need for a nuanced
approach that balances inclusivity, blood safety, and financial sustainability, particularly given the existing gaps in confirming
whether detected cases represent true infections or false negatives.

VULNERABILITY AND RIGHTS-BASED APPROACH

This section integrates a vulnerability and rights-based approach to underscore that eliminating sexual orientation-based
exclusions in blood donation must be paired with rigorous safety measures to protect blood recipients, who are inherently
vulnerable due to their lack of choice in transfusions. By drawing on feminist ethics and distinguishing between dispositional,
situational, and pathogenic vulnerabilities, this text clarifies that addressing stigma and discrimination alone is insufficient when
the healthcare system’s safety protocols — such as universal NAT testing — remain inadequate. Consequently, the analysis
strengthens the main argument by emphasizing that a balanced approach is necessary: safeguarding individual rights should
not come at the expense of the principle of non-maleficence and the equitable protection of recipients.

Mackenzie, Rogers and Dodds (62) have proposed, from the perspective of feminist ethics, understanding the notion of
vulnerability as one of the sources of moral obligations and duties of justice. In this regard, they propose a taxonomy of three
sources of vulnerability (inherent/intrinsic, situational, and pathogenic) and two states of vulnerability (dispositional and
occurrent). This taxonomy acknowledges the ontological vulnerability intrinsic to the human condition according to its life cycle
(such as the need for food), while also allowing for the identification of context-specific (or situational) forms of vulnerability
(social, economic, environmental, etc.). Pathogenic vulnerability arises when interventions aimed at mitigating vulnerability
have the opposite effect, exacerbating the risk situation. This type of vulnerability can also manifest as paternalism or as
violence and arbitrary discrimination. Dispositional vulnerability refers to a predisposition to be vulnerable under certain
conditions (risk factors that need to be identified and intervened). Occurrent vulnerability refers to a form of vulnerability that
is already present and requires immediate action, such as a person needing attention during an emergency. By distinguishing
between these sources and states, we can identify responsibilities toward the “more than ordinarily vulnerable” and potential
interventions to mitigate their effects. Intrinsic, situational, and pathogenic vulnerabilities are intertwined dimensions.

The concept of risk groups emerged during the North American epidemic in the 1980s, but has evolved to “key populations.”
The Joint United Nations Program on HIV/AIDS (UNAIDS) introduced this concept to identify groups that are highly vulnerable
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to HIV and frequently experience inadequate access to services, compared to the general population (63). Although the specific
key populations may vary depending on local epidemic dynamics, they generally encompass:
e People who inject drugs
Transgender people, especially women
Sex workers
MSM
People deprived of liberty
People living with HIV

These groups encountered barriers in accessing promotion, prevention, and treatment services. Several factors contributed to
their heightened vulnerability. These included the pervasive presence of stigma and discrimination, manifested through various
means such as the criminalization of certain behaviours and practices, acts of violence (both from state and non-state actors),
and the implementation of policies and restrictive laws. The purpose of labelling these groups as key populations was to
concentrate efforts on preventing, controlling, and treating HIV infections (64). According to the UNAIDS report (2021) (63) the
frequency of HIV infection was estimated to be 35 times higher among people who inject drugs compared to the general
population. Among transgender individuals, particularly women, the infection rate was 34 times higher. Female sex workers
were found to be 26 times more likely to contract HIV, while MSM faced a 25 times higher risk compared to the general
population.

Within the spectrum of HIV transmission, different activities exhibit varying levels of risk, related to intrinsic and situational
vulnerability. HIV can be transmitted through specific body fluids: semen, blood, human milk, pre-seminal fluid, and vaginal or
rectal fluids. The primary routes of HIV transmission include anal or vaginal sex, sharing needles, syringes, or other drug
injection equipment, and mother-to-child transmission. Epidemiological studies have shown that over 90% of new HIV cases
are acquired through sexual acts. For instance, orogenital interactions without ejaculation carry a risk ranging from 0.01% to
0.05%. This risk increases to 0.05% to 1% for activities such as vaginal intercourse (with or without ejaculation), orogenital
intercourse with ejaculation, and anal intercourse without ejaculation. The highest level of risk, approximately 1% to 3%, is
associated with anal receptive intercourse with ejaculation (65), particularly in unprotected anal intercourse practices (66). This
heightened risk is attributed to factors such as the greater density of lymphoid follicles in the rectal mucosa, the presence of
intraepithelial pockets facilitating virus replication, and the increased susceptibility of rectal epithelial cells to abrasions. Of
course, risk accumulation occurs with multiple partners, particularly in the absence of regular testing. Although the practice of
anal sex is not exclusive to MSM, as it is also practiced among heterosexual couples, its prevalence is higher in the former

group.

From a vulnerability approach, it is crucial to optimize the MSM risk management processes in the selection of blood
component donors, considering the different dimensions of vulnerability mentioned. The Constitutional Court of Colombia, by
eliminating references to sexual orientation and gender identity as risk factors, sought to eliminate the discrimination that
perpetuates the stigmatization of certain groups. However, this action does not fully address the complexities of vulnerability.
Dispositional vulnerability, which refers to the predisposition of certain individuals or groups to be more susceptible to specific
risks, is evident in recipients of blood components, who critically depend on the safety of transfusions. We suggest that, from
a rights-based perspective, it is important to move beyond selection criteria that reinforce the stigma against individuals and
groups with greater vulnerability to HIV and other STls. We propose addressing dispositional vulnerability as a characterization
that helps identify opportunities for intervention to mitigate and prevent the materialization of risk, rather than as a category
that fosters stigma and unjustified discrimination. We advocate for an active policy based on affirmative actions, rather than a
punitive and discriminatory approach.

Additionally, situational vulnerability, which is contextually specific, affects both donors and recipients. MSM and other risk
groups face both situational and pathogenic vulnerability due to stigma and discrimination that may lead them to conceal risky
behaviours during the donor selection process. At the same time, blood recipients are in a vulnerable situation due to
deficiencies in the Colombian healthcare system, such as the limited availability of NAT, pathogen inactivation processes for
all collected blood units, and PrEP. This situation increases the risk of infection transmission through transfusions, which is
particularly dangerous for those in critical condition or with compromised immune systems.

Understanding the dynamics of HIV infection acquisition necessitates an exploration of the interconnected social determinants
that contribute to vulnerability. For instance, inequity (46) and gender-based violence disproportionately affect women,
particularly in contexts where asserting condom use is challenging within patriarchal cultural norms (47). Additionally, forced
displacement (67), socioeconomic inequality (68), educational gaps in understanding risk factors and practices (69), racial and
gender discrimination (70), insufficient public policies addressing substance use disorders with a collective health and harm
reduction approach (71), poverty (72) alongside the criminalization of individuals and communities with diverse gender
identities, collectively amplify situational and pathogenic vulnerability to HIV infection (73).

The Constitution of Colombia guarantees that all individuals are born free and equal before the law, receiving equal protection
and treatment from authorities, and enjoying the same rights, freedoms, and opportunities without discrimination based on
sex, racelethnicity, national or familial origin, language, religion, or political or philosophical opinion. However, it does not
establish a right to donate blood. The Constitutional Court Judgment T-171 of 2022 describes the practice of donation as an
intention of solidarity or an act of empathy (74). Decree 1571 of 1993 characterizes it as a duty of social solidarity (75). Thus,
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under Colombia’s legal framework, donating blood cannot be regarded as a legal or moral right. Instead, what must be ensured
during the blood donation process is that potential donors are treated without discrimination based on their sexual orientation.
This conclusion aligns with Franklin’s perspective (76), as he has analyzed the interaction between rights, responsibilities, and
expectations of the actors involved in blood component donation and transfusion. His analysis concludes that, although there
is no explicit right to donate, rights, duties, and responsibilities are recognized for both donors and other participants in the
process, with a special emphasis on the rights of patients receiving transfusions.

In other contexts, such as South Africa, where the pattern of HIV transmission differs from that of Colombia, the right of MSM
to donate blood was established several years ago. However, some authors express their disagreement and advocate for
prioritizing the rights of recipients (77). Another study highlights that, for many MSM, blood donation represents an act of
citizenship that reflects values such as altruism and solidarity. For this reason, they advocate for a risk-based individualization
approach rather than deferral based on sexual orientation. Nevertheless, there is no consensus within these communities
regarding the “right to donate” (78).

At this point, it is important to draw a distinction. One meaning of the term “discrimination” refers to the ability to distinguish or
discern, that is, the capacity to differentiate between various elements. In this sense, a discriminatory practice (understood as
an exclusionary selection) can be either arbitrary or reasonable, depending on the strength of the justifications that support it
in each case (79). A selection practice that discriminates between certain groups or practices is considered reasonable when
it is based on fair, objective, proportional, and transparent criteria, while respecting fundamental rights (for example, in the
case of blood donation, a person carrying a bloodborne condition). Conversely, selection based on criteria such as
race/ethnicity, social status, age as an isolated factor, disability, sexual orientation, or gender identity may be arbitrary,
according to the specific context. In the case of blood component donor selection, the Constitutional Court ruled that
discrimination based on sexual orientation and gender identity constituted an unjustified practice.

In 1991, the Constitution of Colombia was updated to declare and protect the fundamental rights of the population (80). The
request by the Constitutional Court to remove any mention of sexual orientation as a criterion for blood donation exclusion
aimed to guarantee rights in the realm of private moral values, such as:

a) Self-determination: According to Article 18, freedom of conscience is guaranteed, where no one shall be harassed
for their convictions or beliefs, nor compelled to reveal them or act against their conscience.

b) Freedom of expression: Article 20 ensures that everyone has the freedom to express and disseminate their
thoughts and opinions, and to receive truthful and impartial information.

Article 16 of the current Constitution states that all individuals have the right to free development of their personality, with no
limitations other than those imposed by the rights of others and the legal order. However, this protection of individual rights
conflicts with essential public values due to several deficiencies in the Colombian healthcare system:

a) Non-maleficence: Article 11 declares that the right to life is inviolable. In Colombia, as described before, NAT for
collected blood has not been fully implemented, pathogen inactivation techniques are not used, and there is a growing
HIV epidemic concentrated in specific populations such as MSM. The lack of complete coverage of antiretroviral
therapy for diagnosed HIV patients and the unavailability of free PrEP increase the risk of HIV transmission through
blood transfusions.

b) Equality: According to Article 13, all people are born free and equal before the law and must receive the same
protection and treatment from authorities. However, a patient undergoing a transfusion, especially in conditions of
vital urgency, loss of consciousness, intellectual disability, or under 18 years of age, cannot choose whether to accept
the transfusion. Allowing blood donation from a group with a high prevalence and incidence of HIV without adequate
measures to reduce the transmission risk violates the principle of equality, endangering the lives of vulnerable
recipients, such as pediatric patients, who may receive infected blood due to the HIV window period.

c) Vulnerability: The state has an obligation to provide special protection to people in circumstances of manifest
weakness, according to Article 13. Not taking measures to reduce the risk of HIV transmission through transfusions
exposes the most vulnerable to fatal consequences, contravening this constitutional mandate.

Therefore, while eliminating sexual orientation-based exclusion for blood donation aims to protect individual rights, this
measure must be accompanied by significant improvements in blood donation safety practices. Implementing universal NAT
and ensuring access to antiretroviral therapies and PrEP are essential steps to balance individual rights with public health
protection and equity. Only then can we ensure the rights of all actors involved in the donation process and the safety of blood
recipients, without compromising the integrity and lives of the most vulnerable members of our society.

CONCLUSIONS

While it is crucial to address practices that perpetuate stigma and discrimination against individuals based on their sexual
orientation or gender identity, it is equally important to safeguard the safety of blood component recipients and uphold the
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principle of non-maleficence. Unlike donors, recipients do not always have a choice in whether they receive a transfusion; they
rely entirely on clinical criteria and technical guidelines to ensure that both donation and transfusion processes are safe.

The risk of HIV and other STls is driven not by an individual’'s sexual orientation or gender identity but by specific high-risk
behaviours. In light of this, we support the Constitutional Court’s decision to review and modify donor selection criteria to
eliminate discrimination against historically marginalized groups. However, given the unique epidemiological characteristics of
the HIV epidemic in Colombia and the challenges inherent in ensuring the safety of the blood supply, the absence of studies
validating these modified criteria raises significant concerns. These concerns are twofold: there is the potential for an increased
risk of transfusion-transmitted infections, and there is the economic cost associated with implementing comprehensive safety
measures — such as universal NAT testing — to mitigate such risks.

A clear cost-benefit trade-off emerges in this context. On one hand, broadening the donor pool by eliminating discriminatory
deferral criteria may result in an increased supply of blood components. On the other hand, if these changes are not
accompanied by robust safety practices — most notably, the universalization of NAT testing — the risk of undetected window
period infections may rise, potentially compromising recipient safety. Economic considerations, including the cost of additional
NAT testing, must be carefully balanced against the imperative to protect patients from transfusion-transmitted infections.

Pathogenic vulnerability arises when measures intended to reduce risk inadvertently exacerbate it. Therefore, while eliminating
criteria based on sexual orientation is an essential step toward achieving equality and equity, it must be coupled with the
universal implementation of rigorous safety measures and a continuous reassessment of associated risks. Only by integrating
these strategies can we ensure that efforts to increase the blood supply do not inadvertently compromise its safety, thereby
upholding the principles of non-maleficence, justice, and equitable care for both donors and recipients.

In conclusion, before implementing nationwide changes in blood donation policies, it is imperative to consider the complexity
of the risks involved. We disagree with the Constitutional Court’s decision which, in the absence of studies demonstrating a
differential risk in the detection of infections between MSM and heterosexual individuals, assumes that both groups present
the same risk. Although we agree that sexual orientation and gender identity alone do not determine the likelihood of acquiring
infections potentially transmissible by transfusion, lifting the donor restriction without robust comparative studies is premature.
Colombian epidemiological evidence — which shows that six out of ten new HIV cases occur among MSM and that the
prevalence of HIV in men is 4.3 times higher than in women — indicates that specific sexual behaviours, such as anal
intercourse, present a higher probability of transmitting infections like HIV compared to other practices, such as vaginal
intercourse. Therefore, it is crucial to conduct studies that quantify and compare these risks to ensure that any modifications
in donor criteria are accompanied by adequate safety measures, thereby safeguarding both the health of recipients and the
integrity of the blood supply. In the absence of such studies, the widespread incorporation of NAT testing in all blood banks
should be mandated to reduce the immunological window periods and mitigate the potential increased risk of transmission of
infectious diseases that could result from removing one of the donor selection filters.
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Navigating Clinician-Researchers’ Duties in Decentralized
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Résumé

Les essais cliniques décentralisés (ECD) sont des essais
cliniques dans lesquels certaines ou toutes les procédures liées
a l'essai se déroulent en dehors des sites d’essais cliniques
traditionnels. Les technologies numériques ont joué un role
important dans la mise en place d’essais cliniques a distance et
il est prévu que de nombreux essais cliniques adoptent des
modeles décentralisés complets ou hybrides. Si les ECD
présentent de nombreux avantages et opportunités pour
rationaliser et améliorer la conduite des essais cliniques, leur
mise en ceuvre pose également plusieurs défis. Il s’agit
notamment des risques liés a la vie privée et a la confidentialité,
des défis liés a la supervision et au suivi des essais, ainsi que
de la culture numérique et de la conformité des participants.
Pour relever ces défis, il est essentiel de clarifier les obligations
éthiques et juridiques des cliniciens-chercheurs, qui sont
responsables de la conduite globale des essais cliniques. Cet
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INTRODUCTION

Since the COVID-19 pandemic, the integration of technology into healthcare has increased dramatically. Faced with a rapidly
spreading virus and the need for physical distancing, healthcare institutions across the globe adopted technologies to adapt
to the key challenge of the pandemic to continue patient care while adhering to public health guidelines. For instance, telehealth
involving the remote provision of healthcare services has experienced an unprecedented surge in use (1,2). Patients and
healthcare providers alike adopted video consultations, online symptom checkers, and remote monitoring devices to ensure
continuity of care when minimizing in-person contact. Furthermore, digital tools played a crucial role in contact tracing efforts,
enabling the identification and tracking of potential COVID-19 exposures (3).

In addition to the clinical setting, technological innovations have been increasingly employed in research settings (4). The
pandemic presented many challenges to clinical research, such as reduction of face-to-face study visits and delays in data
collection and reporting (5). These constraints resulted in many research institutions suspending nearly all in-person
interactions (6). Clinical trials were greatly affected by the pandemic, with sharp declines in participant enrollment and
significant difficulties in conducting study procedures (7,8). Many sponsors, institutions, and contract research organizations
(CROs) either delayed clinical trial initiation, suspended enrollment, or terminated their clinical trials altogether (9). Clinical
trials are a fundamental tool in evaluating the safety and efficacy of new drugs, medical devices, and health system
interventions in human participants (6). Given the need to continue clinical trials during the pandemic, a paradigm shift was
required in their design and execution.

Digital technologies have featured prominently in this shift. Research teams and institutions began to conduct clinical trials
remotely, in part or in full, using digital health technologies (DHTs) and other tools to facilitate research without physical contact
between participants and the research team. Generally referred to as decentralized clinical trials (DCTs), these trials use digital
tools and remote monitoring to allow participants to engage in trial activities from their homes, reducing the need for in-person
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visits. Activities that can be done remotely in DCTs include informed consent procedures, participant monitoring, home study
visits, and sending investigational products, such as medications and wearable health devices, to participants’ homes (10).

DCTs are not a recent phenomenon. The use of decentralization in clinical trials dates back to the 1980s, when mail-based
methods began to be used for randomized clinical trials (11). In 2011, Pfizer conducted the first fully decentralized clinical trial,
the REMOTE ftrial (12). REMOTE was a randomized, placebo-controlled, Phase 4 clinical trial that assessed the safety and
efficacy of Detrol LA, a treatment for overactive bladder (12). The study included adult women in the United States who had
experienced symptoms of overactive bladder for at least 3 months and had regular Internet access (12). It employed web-
based digital technologies throughout the study cycle, from recruitment and informed consent to data collection (12).
Additionally, study drugs were delivered to participants’ homes via courier (12). While the study was terminated early due to
inadequate enrolment — only 18 participants were recruited — REMOTE demonstrated the potential for DCTs to be
successfully conducted within the framework of regulatory oversight and ethics approval. Furthermore, the lessons learned
from REMOTE offered critical insights to help inform the design and development of future DCTs (12).

Despite growing interest in DCTs following REMOTE (13), uptake of decentralization was slow, mainly due to administrative,
regulatory, and bureaucratic barriers compounded by high operational costs for both sponsor and site alike (7). Absent
regulatory guidance on conducting DCTs also led to resistance in adoption (14). Regulatory bodies responsible for the
oversight of clinical trials issued guidelines on the remote conduct of clinical trials to encourage continued trial conduct for
those sites able to operationalize labour and resource redistribution outside brick-and-mortar settings (15-17).

Post-pandemic, researchers, institutions, sponsors, governmental institutions, and non-governmental organizations (NGOs)
have retained interest in decentralization as a long-term possibility for clinical trials (6,18). In 2020, the Decentralized Trials
and Research Alliance (DTRA), a non-governmental, not-for-profit organization in the US, was founded to expand awareness
and advocacy surrounding the use of decentralized technologies in clinical trials and research (19). The Multi-Regional Clinical
Trials (MRCT) Center, a policy and research centre associated with Brigham and Women’s Hospital and Harvard University
dedicated to promoting safe and ethical clinical trials, also works to address issues in the oversight and conduct of DCTs (20).
In 2021, the Ministry of Economy, Innovation and Energy in Quebec, Canada, funded a large-scale, multi-institutional initiative
to develop a digital platform for conducting fully remote clinical trials without the need for any in-person visits (21).

Although the use of DCTs is growing, they raise several challenges that require attention. For one, they raise important ethical
issues, such as informed consent, participant safety, and privacy and confidentiality (10). There are also regulatory factors,
such as compliance with privacy legislation and clinical trials regulations, that must be considered in DCTs (10,22). A growing
body of literature has addressed the ethical and regulatory considerations raised by DCTs (10). However, there is one issue
regarding DCTs that has yet to be fully explored: the nature and scope of clinician-researchers’ duties.

Clinician-researchers are responsible for the overall conduct of a clinical trial (23). It is therefore important to clarify how their
duties are engaged when the clinical trial is decentralized. Several of the challenges presented in DCTs may necessitate
changes to the traditional way that trials are conducted in order for clinician-researchers to fulfill their duties. For instance,
while all research requires the implementation of measures to protect participants’ privacy and confidentiality, the use of digital
devices in DCTs, such as wearables or mobile applications, may require additional safeguards or protections (24).

Insufficient understanding of the scope and content of clinician-researchers’ duties in DCTs may prevent DCTs from realizing
their full potential. Maintaining high standards of care, improving trial efficiency, and protecting patient safety all depend on
clinician-researchers’ understanding of the nature and extent of their responsibilities. Better-defined roles can help facilitate
efficient use of DCT technologies while still ensuring regulatory compliance and ethical integrity. This article aims to address
the existing gap in the literature by analyzing the scope of clinician-researcher duties within the DCT setting.

It is important to note here there is variation in the degree to which different components of a clinical trial are decentralized.
Some DCTs may adopt a fully decentralized model, whereas others may employ a hybrid approach, with both decentralized
and in-person elements. Different forms of decentralization can include electronic consent, remote recruitment through social
media, virtual visits with members of the research team, and the use of digital devices for data collection (20). The use of digital
devices, however, is not unique to DCTs; indeed, many in-person clinical trials are using digital devices as part of their
protocols. Nevertheless, given their important role in enabling decentralization, our focus in this article will be on the use of
digital devices in DCTs, particularly for informed consent and data collection and storage purposes.

In Section |, we outline some of the potential benefits and opportunities of DCTs, as described in the literature. In Section Il,
we discuss the key challenges raised by the use of DCTs, specifically privacy and confidentiality, safety monitoring, digital
literacy, and participant compliance. While many of these challenges are already present in traditional in-person ftrials,
decentralization can change the scope and nature of these challenges.

In Section lll, we turn to the ethical and legal duties of clinician-researchers in the conduct of clinical trials. We consider the
ethical duties of clinician-researchers as outlined in both Canadian and international research ethics guidelines, including the
Declaration of Helsinki, Canada’s Tri-Council Policy Statement (TCPS2), and the Guidelines for Good Clinical Practice (GCP),
the latter of which establishes guidelines and best practice principles specific to clinical trials. In discussing the legal duties of
clinician-researchers, we focus on Canadian law, which encompasses both the common law used by the Anglo-Canadian
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provinces and the civil law used in the province of Quebec. Under both legal traditions, clinicians have legal and ethical duties,
and these are largely similar between the two systems. We consider the unique position of clinician-researchers, whose ethico-
legal duties encompass both clinical care and research but which have differing primary goals.

Subsequently, in Section IV we present key points to consider for DCTs, focusing on four specific clinician-researcher duties:
to obtain informed consent from participants (the duty to inform); to maintain participant confidentiality (professional secrecy);
to provide detailed instructions to participants concerning the completion of study procedures (the duty to instruct); and to
maintain regular channels of communication with participants (the duty to follow up). While many other duties are relevant to
the conduct of DCTs, we have chosen to focus on these four because, in our view, they are crucial to ensuring the integrity of
DCTs and the protection of the rights and welfare of participants.

. POTENTIAL BENEFITS AND OPPORTUNITIES OF DCTS

DCTs promise to be an important addition to the clinical trial ecosystem, providing many potential benefits, such as increasing
flexibility in study participation, increasing diversity of study populations, and improving recruitment and retention of
participants. Indeed, traditional clinical trials often face problems of insufficient patient recruitment, limited participant diversity,
low participant retention, high costs, and other logistical challenges (25). By transferring the completion of study procedures
from clinical sites to participants’ homes, DCTs present an opportunity to address these challenges.

Nevertheless, there is limited empirical data on the purported benefits of DCTs (26). Furthermore, many of the purported
benefits raise concurrent burdens and risks. Sugarman and Vayena (26), for instance, cite the example of remote monitoring,
noting that while it may enhance data collection efficiency in some contexts, it can also entail a greater time commitment for
some participants compared to traditional clinical trials. Moreover, many of the potential benefits of DCTs also depend on the
specific study design (26). Lastly, not all clinical trials are amenable to decentralization, either fully or partially.

One of the purported benefits of DCTs discussed in the literature is their potential to “democratize clinical research” by providing
access to individuals who would otherwise have been unable to participate due to geographical factors (27). Geographic
accessibility has long been identified as a major access barrier to clinical trials (28). In Canada, 20% of the population lives in
rural and remote settings, where travel time to urban healthcare institutions is a significant barrier to clinical trial
participation (29). Rural participants also incur additional expenses to participate in trials, such as taking time off work and
paying for additional childcare to attend in-person visits (30).

The significance of these barriers is demonstrated by the fact that rural patients are disproportionately underrepresented in
Canadian clinical trials (31). By removing or minimizing the need for in-person visits, DCTs can help to reduce access barriers
for patients who would otherwise have difficulties participating in clinical trials. Furthermore, improving accessibility to clinical
trials can help reduce health and socioeconomic disparities between rural or remote populations and their urban
counterparts (32). Shifting the completion of study procedures to the participant’s location may remove some of these barriers,
providing more equitable access to clinical trials (33,34). Moreover, by enabling remote participation, patients can avoid the
burden of frequent in-person visits, reducing travel time and associated costs. Indeed, DCTs can reduce trial costs by up to
50% for participants (35).

DCTs have also been noted to potentially improve access to clinical trials for other underrepresented groups. Members of
ethnic minorities and women — especially women of colour — are two examples of population groups underrepresented in
clinical research (36). This lack of representation is a significant issue, as different people may respond differently to
medications or other investigational products. This highlights the need for greater diversity and representation in clinical
trials (37). Limited participation in clinical trials thus perpetuates existing health disparities and inequities. By removing the
financial, geographic, and other barriers that disproportionately limit the participation of underrepresented groups in clinical
research, decentralization may help to foster greater diversity in clinical trial participation (38).

Participant recruitment has long been a challenge in research generally; insufficient recruitment has been the principal cause
of both delays in clinical trials and their premature discontinuation (39). Research has also shown that patients often perceive
participation in clinical trials as burdensome. Patients have reported feeling burdened by the need for multiple study visits, their
duration, and the perceived inconveniences associated with study procedures (40,41).

It has been suggested in the literature that DCTs can help remedy these inconveniences by giving participants more flexibility
and autonomy in their completion of study procedures (34). Furthermore, some authors have proposed that the flexibility
provided by DCTs fosters a more “patient-centric” approach to clinical trials participation (42). DCTs can give patients the
opportunity to play a more active and engaged role in the completion of study procedures and, by extension, their healthcare.
This increased engagement can, in turn, help patients improve their health literacy and autonomy (42,43). Furthermore, by
leveraging digital technologies, DCTs provide patients with the ability to participate from the comfort of their homes or any
other convenient location. This may help to make healthcare a more welcoming environment, as studies have shown that fear
is an important barrier to seeking treatment (44).

Nonetheless, it should be noted that, while DCTs may improve accessibility to clinical trials, reduce burdens for participants,
and increase participant engagement, decentralization alone is unlikely to fully address the complex, systemic barriers that
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5." $3.1%5" Q4IG(5C.5" 5(R'3'SG5(5C." %5D" R53I5R.'4CD" 5." AU'D" D.GQV" $/(D" .4" 5(R'3'1$%%V" Q4IG(5C." .US" R53I5R.'4C
5TR/3'5CI5D"Q5"Q'B53D"$1.5G3D"QG" (%'5G"UG($C".$'35)"V"l 5TR53'5CI5D" 4\ Q'B53D5" UG($C.$3$C" $1.43D)" 'CI%C
GHV WUDYDLOOHXUV KXPDQLWDLUHV (UG(S$C'.$3'$C"_43'53D)"KXW"(5(F53D)"$CQ"UG($C'.$3'$C"5.U
&A4AGB53C5(5C.$%5D" ;WKX<" 5." Q5D" DR/I'$%'D.5D" 5C" 5TR53.D)" 35&$3Q'C&" 5.U'1$%" 'DDG5D" 'C" UG($C'.$3'$C"
UG($C'.$'35)" 14CI53CS$C." %5D" 5CY5GT" U'SG5D" QG" 14CQGI.5Q" ML" 'C.53B'5_D" _'.U" R$3.I'R$C.D)" \34(" _U'IU"
UG($C'.$'35A" KAGD" $B4CD" 3/$%'D/" SG'CZ5" 5C.35BG5D" $ 5T.3$1.5Q" \4G3" 1$.5843'5D" 4\" 5.U'1$%" SDBG B$YEEED5Q
R53D4CC5D"R$3.1'R$C.5D) ['R$3.'3"Q5DSG5%%5D "C4GD"$E .5CD'4CD)" 35D4G3I5" DI$3I.V)" R4%'.1$%" 14CD'Q53$.'4C
TXDWUH FDW pJRASEYD'E WS HEDXNCD Q5" B$% C5414%4C'$%D(A" ~U5" 1$.58&43V" 4\" BBGEEE)" .5CD'4C
($CSG5" Q5" 35DDAG3I5D)" %5D" 14CD'Q/3$.'4CD" R4%'.'SG 5CI4(R$DD5D" 5.U'1$%" 'DDG5D" 'CBA%B'C&" 'C.531G%.G3%$¢
Cl414%A4C'$%'D(5A" *5D" 5CD'ACD" Q5" B$%5G3D" 35l4GB F$%S$CI'CE" 1$35" _'.U" D5IG3.V" $CQ" 14%%$F43$.'4C)" $Q
TXHVWLRQV pWKLTXHV OLpHV DX[ FRQ 5(53&5CIV" B53DGD" %2&H" 1$35)" $CQ" C$B'&$.'C&" 5.U'l
5C.35" %5D" D4'CD)" %$" D/IG3"./" BAY%SFA43$.'4C)" $GT" D D'%5CISA" O5DAG3I5" DI$3I'.V" 'CI%GQ5D" 'DDG5D" DGIU" $D
GIXUJHQFH HW DX[ VRLQV j ORQJ WH UF \'C$CI'$%" $CQ" ($.53'$%" 35D4G3I5D)" 'CDG\\'I'5C." R35R$3$.
*5" ($CSG5" Q5" 35DDAG3I5D" 14(R35CQ" Q5D" 5CY5GT" .5¢ 'C$Q5SG$.5" 5.U'I$%" 35DAG3I5D)" $%%" 4\" _U'IU" 14C.3'F
OTLQVXIILVDQFH GH UHVVRXUFHV IL(4R53$."4C$%"Q\VIGBABUS" $.5843V" 4\"R4%".'1$%" 14CD'Q53
PDQTXH GH SUpSDUDWLRQ HW OBED U'&U%'&U.D"5.U'1$%" 'DDG5D" 35%%$.5Q" .4" KXW" 4R53$.'4CC
14C.3'FG5C."['Q5D"Q'\\'IG%./D"4R/3$.'"4CC5%%5DA5D"I4CD' .U5" Q'DI4CC5L." F5. 55C" 43&$C'Z$.'4C$%" Q5I'D'ACD" $CC
R4%'.'SG5D" 14CI53C5C." %5D" 5CY5GT"/.U'SG5D" %'/D" $GT" R3$I.15D)" .US" GC5SG$%" .35$.(5C." 4\" %4I$%" 43°53|
Q5D" WKX)" C4.$((5C." %5" Q/I$%$&5" 5C.35" %5D" Q/I' 5TR$.3'$.5D)" $CQ" 'CD.$CISD" 4\" $GEHBC'D()" 3$I'D()" $CQ
RUJDQLVDWLRQQHOOHY HW OHV SUD W I433GR.'4C" _".U'C" KXWD" $CQ" .U5'3" R$3.C53DA" N.U'I$Y
.3$'.5(5C."5C.35"%5"R53D4CC5%"%41$%"5."%5"R53D4CC5%" R53.$'C'C&".4"C5414%4C'$%'D("U'&U%'&U.D"U4_"P5D.53C"'C
TXH OHV VLWXDWLRQV GIDXWRULWDUIS$CQ" R4 53" QVCS$(ID" R53D'D." 'C" UG($C'.$3'$C" 43&$C'Z¢
$G"D5'C"Q5D"WKX"5."Q5"%5G3D"R$3.5C$'35DA"*5D"5CY5( ($C\5D.'C&" 'C" 'DDG5D" %"5" R$.53C$%'D()" 14C.34% DMUCE,
%'/D"$G" C/414%4C'$%'D(5" (5..5C."5C" %G (]35" %$"R53D'D.$t ($7'C&" FV" _U'.5"'CQ'B'QG$%D)" $CQ" R4_53" (F$%$CISD" F&
'Q/4%4&'5D"41I'Q5C.$%5D"5."Q5D"QVCH('SG5D"Q5"RAGBA'3" KXWD"$CQ"%41$%"&4B53C(5C.D)"R53R5.G$.'C&"$"D5CD5"4)
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’ 301 parents assessed for eligibility

125 excluded:
108 declined to participate
8 with type 1 diabetes
6 not able to read in French or in English
2 with discharge in less than 24 hours
1 already enrolled (for their other child)

176 participants

176 randomised

88 assigned to standard ICF ‘ ‘ 88 assigned to simplified ICF
16 excluded 10 excluded
9 withdrew their consent 2 withdrew their consent
3 declined to participate after 3 declined to participate after
*| randomization randomization
4 discharged before 3 discharged before
completion of the questionnaires completion of the questionnaires
2 protocol violations
72 included in the 78 included in the
intent-to-treat analysis intent-to-treat analysis
4 did not read the ICF 4 did not read the ICF
3 partially read the ICF > 4 partially read the ICF
A4 v
65 included in the per- 70 included in the per-
protocol analysis protocol analysis
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o'W LV EHV\RQG WKH VFRSH RI WKLV SDSHU WR HQJDJH ZLWK)WKH IHPLQLVW OLWHUDWXUH RQ DGDSWLYH SU
¢ EHWWHU DSSURDFK WR GHDOLQJ ZLWK LQW H U CZFARUIINRGD DRV IVPH FIDMWEH Y R Q@G R @\ . K\DEHWN Bl ¥ HQR\RW M/ R Q
TXHVWLRQ SUHYDLOLQJ EHOLHIV VHHP DSSWRAR PMSHBKHEQER ORVSRIXBOKMDRE D NI W RRPG URPLVHG DXWR
s ,Q WKH FRDWDF[MSIRI VXFK LQWHUYHQWLRQV FRXOG LQYROYH FKHFNLQJ IRU VLJQV Rl LQWHUQDOL]H
SURIHVVLRQDOV ZKR FRXOG KHOS ZLWK HOLPLQDWLQJ WKHLU LQWHUQDOL]HG DEOHLVP

°S W LV EH\RQG WKH VFRSH RI WKLV SRO5 H [DWROGIH W HALPLIEH. GKWWRBIXVLQJ KRPHOHVVQHVV WKDW FDXVHV LQ
GLVDELOLW\ FDXVLQJ WKH VXIIHULQJ 6R , ZLOO IRFXV RQ FDVHV ZKHUH ARX ® @ HFH SUKIDW OWERSWILER P IG/R\L €
VRFLHWDO)VXSSRUWYV
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WXgVVXPH WKDW IOHHLQJ ZRXOG EH LUUHYHMUVLEOH IRU RQH UHDVRQ RU DQRWKHU

* $OWKRXJK , EHOLHYH WKDW WKH WKRXJKW H[SHULPHQWY LQYROYLQJ VWUWXBW & UW ORRRHU ALK DWAR N DS HLLF
VKRZ WKH XQLYHUVDOLW\ RI P\ SRLQW

™M Q KLV LOOXPLQDWLQJ DUWLFOH RQ WKH WRSLF %UHQW .LRXV FRQVLGHUDUWH RO SWNRKRXQ KPAL GIHISH U L P H (
ORVW UHOHYDQW G\ HKWKHIANO WKDKRMNPGEWWHG GHSHQGY WRR RQ KRZ HDVLO\ ODZ DQG SROLF\ FDQ EH FKDC
LQ TXHVWLRBQ $OWKRXJIK , GLVDIJUHH ZWWIHBXWVLWLHBAFDXRI) .LRXV ZRXOG SUREDEO\ DJURWLBIHWK H LE R X
WKLV VHFWLRQ $F¥RYU®IQE S\WWOKEPFRXOG FKDQJH QRZ PDNLQJ FLUFXPVWDQFHV EHWWHU %XW WKH HIIHFV
HYHQ GHFDGHVY DQG VR DUH QRW OLNHO\ WR UHGXFHDW¥H & XA\ HUKIQVHR L @M X VW QNHXKRRKDYWH EKIH QDFW WKL
UHPHGLHG LQ D ZD\ WKDW TXLFNO\ LPSURYHV WKHLU FLUFXPVWDQFHV VXJIJH¥YWY WKDW WKH\ VKRXOG VWLO
" ] WKH UHDGHU WKLQNV WKWDY W WEXFHRMD YRDMWQ WRBVVWWLHQW KDV FDQFHU EHFDXVH RI)DQ LQMXVWLFH H J
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Microsystéme

+ Analyse des interactions entre
I'enfant, sa famille, les
professionnels

Mésosystéme

- Echanges cohérents entre les
différents milieux de vie de
I'enfant

« Analyse de la communication
entre les systémes

Exosystéme

+ Décisions et priorités
organisationnelles

+ Conciliation travail-vie familiale

« Philosophie mettant de I'avant
I'expression des besoins des
enfants

Macrosystéme
« Cadre légal entourant le
consentement aux soins

Chronosystéeme
« Variationdans la condition de santé Evolution sociétale des droits des enfants
« Niveaud'épuisementparental
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<$D=8B",8$B*$7*,6+*J+:A$;(AD$;"-*<" #+*(+-8=+;", 8SBME*X-8B8<"-*+,68<#*<$B#"-," 8YE* ¥ 68<#*<$B#'-," 8SBJWOD+,6$( *

ME* &;$<+## " *T$;*,"#I*/@* A+*'#+(*"*<$D=8B",8$B*$7*,6+* J+:A$;(B'$;"-*<"#+*(+-8=+;",8$B*"ME* X-8B8<"-*+,68<#*<$B#"-,",8$B

ME* 3,68<#*<$B#'-,",88BUWOX8"-$3'+ "*T$*,"#I*K@*A+*'#+(*"*<$D=8B",8$B*$7*,6+* J+:A$; B$;"-* <"#+* (+-8=+;",8B*ME*
X-8B8<"-*+,68<#*<$B#'"-," SYIE* 3+ ,68<#*<$B#'-," 8BSBUWO' <$D+ *ME*39"-"" 8$B "*[+:AS$;(#*,";3+,+(*,8,-+#*"B(*"=#,;"<,#. *

*

U*;+#+",<6*"##8#,"B,*GUCH*<$B('<,+(*,6+*#+";<6*8B*/0H A++BM<,$=+;*K*"B(*W$9+D=+;*/KAB (+;*,6+*#'>+;98#85B*$7*,6+*
>:8B<8>"-*8B9+#,83",$;* G\EH.*56+*#+";<6* :8+-(+(*"*,$,"-* S7T* ] P*";, 8<-+#L* 6+ #'D*$7*"--*"; 8<-+#*7$'B(*$B*,6+* ,6;++* (*,"="#+#
"D$'B,+(*,$ @*+#>+<,89+-:@*/PP*";,8<-+#*7$;* "#I*4@*_1*"; 8<-+#*7$;* "#I*/@*"B(*41]*";, 8<-+#*7$;*,"#I*K *568#*78;#,*#+,*$7*|"\P*";,8<
A"#*;,+98+A+(*=*UC*"B(*\E*,$*D"B"'--*#+-+<, @*="#+(*$B*,6+8;*,8,-+#*"B(*"=#,;"<,#@*";, 8<-+#*,+-+9"B *#>+<878<"-- * 7 H7 *#J*4*
<-B8<"-*+,68<#*G,68#*>H# =?2+<, HY*";,8<-+#*8B*-"B3"'3+#*$,6+;*,6"B*T;+B<6*$;*\B3-8#6*"B(*; +98+A*"; 8<-+#*A+;+*"-#F*+)<-'(+(Y*
8B*,$,"-@*K1K*";,8<-+#*A+;+*;+D$9+(*"B(*4K/*;+D"8B+(.*Q8,68B*,68#* #+<$B(*#+,*$7*4K/*"; 8<-+#@*\E*"B(*UC*8(+B,878+(*+836,*J+:*
", 8<-+#* DSH,* <-$H#+-*"-83B+(* AB,6* ,68#* H{ $=7+<,8@* AGBYBS'-(* =+*-" + ¥ H+(*7$;* (",  %),;"<,8$B*>8-$,8B3*"B(*,+#,8B3*
>SUS$HHE FUCH $$I*(+,"8-+(*<$B,+B,*+),;"<,8$B*BS, +#*$B*,6+#+*+836,*J+:*"; 8<-+#@*AB8<6*\E*;+98+A+(*"'B(*">>*$9+(.*

*

U#BSA="--*D+ BS(A#, 6+ B #+(LXUCH B(*SI&*+),;"<, +(*7;$D*, B+ #+<SB (HH+ *$TH"; 8-+ ¥4 T4+ BT $D* 6+8;%+ 7+ +B<+*
#+<,83B@*-+"(8B3*,$**,68;(*#+ *$T+"; 8<-+# *E+-:8B3*$B*, 6+* (+,"8-+(*BS, +#@* UCH" B(*SI&* :+98+A+(*,6+% 8, -+ "B (X '=#}"< #+$T*"

2"3+*401*



I'H$ 0&"(")  *+*-H0/1*

"6,78-+H#T 9% TH* TO(MHI(*+-7; 79", +(*6+<T7+=*"6,78-+#>*"6,78-+#*79*$,: +6%-"93" 3+#*,:"9*?6+98:*$6*@ 93-7#:>*"9(*"6,78-+#*766+-+<"9,*
A$6*,:+*B6S"(+6*6+#+"68:*C6SD+8,.*EB, 78-+#*6+-+<"9, * AS6* "#F#*[*$6* G* =+6+*#+ *"#T7 (+>*"9(*$9-H*"6,78-+#* 6+-+<"BFAS6*,"#F*4* =
6+,"79+(.* E,* . 7T##,"3+% $A* | 1+* 6+<7+=* CO6S8+##>* ,=UDH* 8PH+#+"68:+6#* 18-7978"-* +,:787#,#* =:$* "69068$64#* SA* ,. 7#*
"OHBBTC, IS =46+ T9<T +(*, S H+I(* S, +6* 6+ A+6+98+H#* (++;+(*6+-+<"9,*AS6* , "KF 49, *6+A+6+98+#* AGS; *, BB6-+6+#+"68:*

A @9(9%,+*-7B6"6BEAS T = +6+* "-H#E* "((+( > 76$;*, . 7TH* A$'6,* #+F$A*"6,78-2HEM* "9(* NI&* ,: +9* 86+",+(* "* C6+-7;79"6H*
JHCS-$3H*SA* | +*"79* A", 7-T+H* SA* 8" #+*"Q"-HHTH* ;+, . S(#* (THB'HHA+(*T79* . +*-7 ,+6",'6+* B"#+(*$9* "* CO+<T7$'#*#7,7-"6* +)+687#+*BH*
@KI/J.*O:+* HCS$-$3H>*"9(*=:78:*"6,78-+#*BEHCTAT+(*+"8:*;+,:$(*,: +6+79>* =+6+* A'6,:+6* 6+<7#+(*,:6$'3: * #+<+6"-* 6 $'9(#* $A*
6+A79+;+9,*B+,=++*@K>*EM>*"9(*NI&* B3:-73:, %1 +*A+" '6+#*"9(*8$9,6"#, #*$A*(TAA+6+9,*+, B(#.*1$; +*,+, S (#*=+6+*"-#$*
+)8-'(H(F+7, - +B*BHE A HH* =+ 6+¥9F, *B A Q" HITH 4, $( #>*$6*B+8"H+* -+ HY=+6+*79,+36", 7<+*;+,:$(#*=:78:*C'--+(*A6$;*
S0+ A" T-THESAY +, $(#5+.3. > EI&M* 37 ("98+*"9(*P$6+*PS$;C+,+987+#*14*"9(*Q7="0%*26"8,78"-*N'7 (#I1J. X O: +#+*
79,+36",7<+*;+, :$(#*=+6+*+)8-'(+(*,$*B+,,+6* (+-79+",+*:$=*+"8:*A"; 7-H*$A*; +:$(#*8."6"8,+6 TR +#*+,. 78#* 8"#+H#O FO+ATI+* . +*
JHCS$-$3H>*:+*8-7978"-*+,. 78 PB;#8%5"68: +6#*=+6+*8$O# -, +(*('6 793*,: +*AT6#,*#+ *SA*#;"--*36 ' C*; ++,793#* | #++* . +*#+8,7$9*B+-$=J*
SBFHOH6+ 1 FOSF A" T-H* B S ( ="K THHH (FBH* 4%-7 46" 6+*6+<T+=>%"9(* " ¥9$9+*=+6+%+)8-'(+(*ABS;*, - +*AT9"-*#+-+8,7$9*

$A*+, ST, +* HCS-$3H.

*

O:+*AT79"-*8$9 +0,*+),6"8, 7$9%#,6",+3H*37(793%,:+¥9" 66", T<+*#HO, - +HTH*="#*(+<+-$C+(*BH*: +*6-++"68:* +"*"(*"(D'#,+ (*B"#+(*

$O* :+* A+-+(B"BF* $A*8-TOT8"-* +, . T8TH##>*$B,"TO+(*, GHBB6ES C* (THE HHTSOH* (+#86TB+(*B+-$=.% S ¥ ="#* (+<+-$C+(* ,$*+),6'8,*

859, +0, ¥ TO*="HH#* " ¥=§'-(*B+<+"-*8$,6"H# F3*A+" 'G+HX SA* +* <"GTSHF A" T-T+HE SA* 1+ - $(H* 6+<T+=+(* O:+*#,6" +3H*- 7" +-H*

798 (+(T*4J* +* (+#867C, 7T$O* SA* 8" #+#+ =7 *6+#C+8,* $*4. 4 DG-IRA* "O(* (FATO7, TSOH"O(*4./J* :+* H+*$A* 1 $6"-* CETI8TC-+#* 79
'Q(+6#,"0(TO3*G H+#.4S *"-HE* BSOHT (+6+(TH/I*CB"8, 78+#* $*O(+6#,"9(*8"#+#*9$,"B-H¥=7, *6-+#C+8,* $*:$=+/. 4% +(78"-*A"8 #*"6+*
Q(-+(UXLIJ* 4% (+HBBTC, 7SO SA* | +* COSSH+HH* SA*'O(+6#,"0(793* 8"HHBI* +* BSOHT (+6", 7SO+ SA* THH +#* 6+-" +(* $* 79, +6-+#,+(*
C"6,7+#>*8%;;'978" 7$O*"9(H#$87"-VCS=+6*(HO"; 78#U* . WJ*, - +*'88$'9, 793*BA*8$9, +), [#IU*"9(*/.XJ* :+*'88$'9, 793*'9(*79,+36", 7$9*

BA* 8, 7SOH>* <"-+#* "O(* CE+8$98+C, 7T$H.* PSO,+9,* +),6"8,7$9* "O(* 9"66", 7<%*GF +#* =+6+* '9(+6,"F+9* BH* $9+* C67;"6H*
B+<T+=+B*INI&*$B¥EMIS*<"-7 (" +(*BH* "*#+8$9(* 6+<7+=+6* IEM*$6*NI&IS*"Q(*6+<T+=+(*BH*,:+*#+97$6*"9(*-+"(*6+#+"68:+6* @KJ.*
NGBS CH(THE HHTSOH* CES<T (+(*A'6,:+6*+), +69"-*<"-7(" T$O*BH*8-7978"-*+  PETHF BB +64#*SA* - 859, +9,*+),6"8,+(*BH* :+*8$6+*

S HT76*FO$=-+(3+*$A*,:+*8-7978"-* +,.78#*-7,+6",'6+*"9(*,:+76*,6"79793* [+.3.>* 36" (", +*#, (7 +#>* B, TBHE A --$=#.7C#J.* SO
B+<7+=> =+ O<+H*A", 7-T+HHSA* +, $(#*'#793*6+CO6+#+9,", 7<+*C'B-78", 7$#*AB6*+"8* A", 7-H*SA*; +,:$(.

I"HSY0&Y6" (H)*+H(,*-%.&,.. %6 (/*" |- *OHY%$Yol+ *

O:+*"8, 7<+*+03"3+:+9 *"(*:$B7-TR", T$O*SA*B-7O78" -+, T8TH H*"9(*,:+*"8"(+:7T8*"9(*C6"8, 78" *FO$=-+(3+*, - +H* $-(*7#*8+9 6"+ $

[ TH*CBSD+8,.*2"6,787C" TIBHEH"68:+6*8-TO78"-*+ . T8TH H* =+B+*6+86'7, +(*<T"*#+<+6"-* "63+ +(*+AASE #T*3+0+6"-*"90$'98+;+9 #*
L BPIBH X PUQU(7"O% KT+, TBH IS8T+ HX [+.3.5% " * +<+Q #¥ "O(* :6$'3:* 7 #* O+=t-+, +6I>* "63+ +(* T9<7," TSOH* $* 8F--+"3+#*
HHCH+8,+(*SABHT93%79,+6HL79*,:+* $CT8>*"Q(*4O$=B"--*6+86'7,+0, *B"#+(*$9*6+83;;+0(", 7SO SA*6+86'7, +(BS#-+"68:+6#.*
K+86'7,7+9,%"7; +(*" *86+",793*$9+*26+0BHC+"F793*36$' C*A$6*Y'ZB+8*"9(*AG"98$C:$9+*P 9" (">*"*#+8$9(*36$'C*8$;B79793*

[ A*E,-"0,78*P"9"(7"9* CE$<TOB+#*+.3.>*[$<"*188, 7">* [+=*&6'OH=TBF >*[+=A$'I(-"9(>*26798+* @ (="6(* S#-"9(J*"9(*,: +* C6$<798+*
$A*\O,"67$>* "9(* " 1 T6(* 36$'C* BF;CBH+(* SA* 8S-—+"3+#% AGS;* +* [+#,+69% P"9"(7"9* CES<TIBH* I\"97 $B">* I"#F" 8:+="0>*
E-B+6,">*&67, TH#:*P$- ;BT " J*ASE*IBSO+*THHE +#+"9(*3+$36"C:78"-*CB$) 7,7, H. X0 +#+*36$ EHBHBS; CHH#+(*SA*B+#C+8, 7<+-H#7)>*
HOSFIQ(HT)FBS-+"BHHTON((7, 79O, $*,: +*6+#+"B&; P AA*= S CC$6, " 9(*$63"97TR+*36$' CH ++ T93H#.O: +4#;"--*36$'C*; ++ 7934+
=HBHSBI QTR+ (M HH (TH, 798, X+ TS SA* 4% B++*36S CHI* = T-+* - +*ASE' ¥ ++ TOZHFTO<S-<+(*, -+, 16++* 3B CHY ++ TOZHHF*A' -
"+ B-HASA*BEEHH"68:+6H# . *E--*; ++,793#* $SFFC-"8+*$OMFPO3*_$$; FASE*C6"8,78"-6+"#SO#4+.3. > 88+##7B7-7,H>*8$9<+97+98+>*
8$# #I*

*

O+ 44, TOBHH (U (" HCOCH+ X DT, >* S +O(SFHAQ++(+ (>, +4-7, 6", B+H6+<T+=4"9(*0"66", T<+*#HO, - +H#TH#8"667+(*$ *BH*, -+
BE6+H+G+HH+"68: ¥+ SHHOH G+ OIS T;C$6,", %+, B(HF= +B+% THAH(H(6T93%, 1 4%-7,+6" B+ B+<T+=>HO(*, " ¥ - +40"66", T<+HH#HO, : +#T#*
SAA+G+(*HAATET+O,-H* 9"O8+(* 79, +6CH+," 7SO SA* 1 +* 1+ " $(#.* 1+859(>* $* (THB'HH -+ #," +*SA* +*-7 +6" '6+*$O*8-79P8"-* +,:78
BPOH- " TSO* "O(* 8 #+*"Q"- HATH* 1+ " SHS* "W H 1 "BTR+(*T %, 4% 0"66" 7<+*#HO, - +#TH>*"0(* $* 3", +6* :+* 6+"8, 7$0#* $A* 8-7978"-+

+, T8TH #* $CE+C"6+%,+1867,78"-+79,+6C6+,", T<+*6+<T+=U*, +{(THB HHTSOH+8, TSI SA* - THC " C+B*TH#*(+(78" A4 BCEH GBI G 7
BH<T+=*O$%:") T, TR+*,:+¥79C! *$A*B-7978"*+ -FEBHE; F-+H*B+# ¥+ $A* +76%+)C+6, TH+*"(*CE"8, 78"-*FOP=-+(3+>* . THG+#+"68:*
CEED+8,*"($C,+(*"*8$--"BS6", 7<+>+7,+6", T<+*=67, 793CESBHHASET #4'8" (+,78*$,C' #H 7.+ >*6-+#+"68:5C"C+6#) *O:+EH{E, TI3HH#+6
"Hr IS CH(THE HETSOH"O(* " #* B6" TH, $6; TO*H+HHTBBO* | ++,"9HBBTC, §+8$9,+9,#.5O:6++ -+ H A ++ 7O =+6+*C-"00+(*A$6*
THCS6,7$0% SA* 4+ CESD+8, . * &+ASE+* +"8:% 1++, 7935 1% (6"A,* "OHBETC, * ="#* #:"6+(* 79+ " (<LTBHNSS3-+* " $BHASE* $9-79+*

8%5:+9 HXCOTSE*,$* 1+* ++ 793 *O:+* ATOH, * -+ *$A*#:"--*36$'C*; FOIH $88'66+(* 79*-" +*A"68:*/0/W* $* +93"3++=7 % 44797, 7"-*
B+HH'- H* SAX % -7 46", 6+ B+<T+=*#"6+(* B+ASO+:"Q(¥ EH* " G+#-,>* 1 +* -7 +6"'6+* B+<T+=% ="H#* "+ 9(+(* |6+#'- ¥ #+8,759* SA* | 7#*
MQHBBTC, J*O(HH$+* (THBHHTSO* CSTO,#* (6"A, +(* $*6+A+8,* +* (THBHHT ST #+8F9(* 85-+8,7<+* ++, 793* SA*"-* -6++* 36$'CH#*
IA$6'+: ++,793J*$88'66+ (7O HH/O/W* $*(THB - +¥(6"A, *"O'HBBTC *"O(*, $*+-"BS6" +*, - +*(THS HHTSOH#+8, 7SO 7 +.>* - +BET,7
79,46C6+," T<H*B+<T+=] X O+ "QHBBTC * ="#+"3" 7O +Q(+(* $*B+<TH+* - +*GHHI(*#T39TATE"9,-H*+) +O(*,-+* (THE HHT$9* "9 (*
CBSCHH+*"*(6"A,*79,6$('8, 7$9*"9(*8$98- H7$9. FEFATY" -+ *SAXH;"--*36$'C*; ++,793#*79*Q'O+*/0/W*H#$'3: * $*7(+9, 7AH*"OHEB+;"7979
3'CHSE*BPOB+BIHA=T, FB+HCH8,* $¥,+¥79,+6CH+," TSI*A*:+*6+#'- #+"O(H(THOEHTEES O (*SA*+(7 #$88'66+(*79% 44 +6>*
MQ(FHATQ"HGH<THH(F I HBETC K=" G+ (Y27, (' CCOS<+(*BH*"-- 88, : $64#*79*1+C, +:B+6*/0/W. *

*

2"3+*405*



"#$ 9&™(™)

"#$%&H#

K40 [ 1%

6+*7(+8,797+(*878+*9" . 7-T+#*$*, "#+*"8"-<HTH* 1+ =S (#*>?" @-+*4A *?=+#+*+ =$(#*78;-'(+*B"CTS#*";; S BW " #+#*>+.3.D*: $C"-*
(7-+:"HD* "B#HHD* "+ #, SCT+#D* $C"--<*ECS@-+:",7,*#7, " T$8HA*"8(*EC";, 7;"-*$C7+8,", 7$8#*>B@TSHEFBF 7 C7+#D*#7,",7$8"-*
"8"-<#+#*"8(*7T8F' TCT+#D*(7"-$3'+#A.

&()*+,-(./*+0'12'3(0+(4(*50/0". +67180'(48'(0013/(6+8'9:(36/3+0 '

;. +6718 <+4+(*(331=46'12'3(0+0 >1(36/3(*1:/+46(6/14 ' 2**=06:(6/@1
0+./4(*
9=)*/3(6/140 '
2CT78;7E-TH#*+ =80 | G #+#" C+-$C"*(7-+."#*H=+C+*78 +C+#,+(*E"C, 7+#*"( [#+*ECT78,7E-+#*0%-$H783**#E+,797;", 7SS ECS; +##*> >JA
$EH-+(* $19-97- 78S E", T@-++(, THEFP=+CH¥"C+*:"8{ # @H#,"8,7" +*,=+*$8,+8 *$O*ECT8; TE-+#A* $*3C"H#E* =+
HE'Ci+HF$O% ST (TH'3C++:+8 #E+"(783% $+:$C"-* B HGOR H *
(7-+::"#D*78;-'(783*$:E+,783*B7+HH#*$8*=$H*@+#,* $*
78,+CEC+,*C+-+B"8,*ECT78;7E-+#*"8(* =+7C*C+-", 7B+*H

GHTH T +=SH | G#HF"CH"(+$9%,7C; #,"8;+H#>7 +.D*+,<:$-$37,"-<* | K)ES#+*+(7;"-*78(7;", 7$8#D*E", 7+8,*EC+9+C+8,+#D*F'|  >@A

>"HTH,C<A Mok =t MECC B(HF, =+ AR B(F$O* ") T H=T = $O*-79++"8(*$8,+)*.
HECH#H* =+*8" 'C+$9* =+ $C"-*ECS@"-+.

M+ 7#7$8*$CT+8,+(¥ G #+#C+="(+*$9%7(+$-$37,"-*78,+8,>:$C"*7(+"-A*"8(] K)E$#+*9"; #*H7,=*$8,+E,"*E", +C8#*>"@#,C";, 7$8D* >40A

=S ¢ S@N+;,7B+4$8,+) *H=7;=*78;-'(+*9"; #*>+ 3. DIMSHBD* | =+C7#,7;#D*ECS) 74, "#" TSBAX"H-H+--"#* =+*B"-40%
H=+CREGHA -t =+*B"-+#*" *# "O¥. #,C';,'CHSO% =+*4#7 " 7$8.

P+78TH +,=$(# * | Q% "H+*7#""*- 7(7:+8H#7$8"-*#7," 7$8*78B$-B783* P$; #*$8*B - +#* $8H#+BH# HD* ;$.ECS: 7#+D*"8(*"* >4 A
Sttt +7;A%$8,+), D*'8(* =HE#<;=$-$37;"-*"8(* E-'C"-7,<*$9*B$7##. *
+$,7$8"HHE+; #$9* =+*E+SE-+*78BS$-BrH(.

2C"3" TH#* G+ C+7$C"-<*ECS@-+.",7,"#7, " TSBHH=+C+*,=+*| RCSH*"*#7," 7$8"-*8(+CH#,"8(783*$9* =+*," #+*@<* >ASATA

=S TBT | ECHE+(*@ -+, 5 S CHISO*"; T$B*TH* ="-+83+(*@<* +83"3783*B"CTSHE"C, 7+#* $*+)E-$C+*,=+7C*"##"E, 79

EC"3:" 7TH#A * ($'@ H*SCHTH"3C++1+8 #*+:"8" 783*9C$:* =+* "8(*78,'7, 7$8#*,$*:"O+*:$C+*, C"8H#E"C+8,* =+7C*T:E-7;7
E"C,7;-"C7,7+#*$9% #T*" 7$8* ‘$C"HE+C;+E, 7$BHD*"8(*, = #(+:"C;" +* =+*

(7#'3C++1+8 #* =" *8(+C-78+* =+*$C"-*EC$@-+:

U'CC",7B+*+,=$(# | G"#+#*'C+*="C", +CTV+(*"8(*9C":+(*78* +C:#*$9* PS$;#*$8* =+*E", 7+8 F*E+CHE+, TB+"8(*B"-+#*H=7-+* | >4DA5A
8'CC", TB+#"8(*(+#,CT@+(*"#*," -+, SCT+#. '8(+CH#,"8(783*,=+*$B+C"C;=783*8"CC", TB+*$9* =+ "#+
* C+;$'8,+(*@<* =+*(799+CH#BO+=$-(+C#.

L+8"CT$U@ " #+(* QX THE (7997 - T, " TS H=+CH*"*(+;THT$B*B++(#| W+-<*$8+3'7(783*$C"-*ECT8;TE-+#*H=7-+*"0783*78,3]  >ALU4A*

= @+*"(+. * "e$8 H SHHE 77,7, THP SO =

M+7@+C", 768 G #+H#*'CHHT," TSBH H=+C+%,$89-7, #*$9*B"-+#*'8(X$| G$8#7(+C*B'-+#D*9"; #D*'8(*EC78;7E-+#D*'8(*@9MAB+]  >//A*

$CT+8,+(*+,=$(#* | ECT8TE-+#"C++)"+C@", +(*@<*T8#,78; #D*+:$,7$8#[ :787:"-7#,>E'@-7,A*"8(*:")7:"-7#,*>ECTB" +A*(, 7+#*"CH
"B(XSCH'B) 7+, <D*-+"(783%#,"O+=$-(+CHB;B7,7,"--<FO+* | " *#,"O+¥78% =+%,"#+ *1 "C *H7 =*(+$8,$-$37;"-*EC78; 7Ex
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5:"5'7"%'9-3"22'7-05"&%'&%6&A&6?"24'10";1,?2"5&1%4"'4" 71%4-L?-%7-'13'0-4-"0BGIDAFB& 1%="-4,-7&"22<'$:-%'&5'5"@-4'5:-'
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301>'>145'310>4'13';:"0>"7121,&7"2' 0-4-"07:' 2-"64'51' 4&,%&3&7"%5' "%6' $&6-8B05:&7"2"' :"0>4' CDQFGI:-' 61>8&%"%5' "%6'
45"%6"068&J-6';0"75&7-'13'-872?6&%,";0-,%"%5';-1;2-='$:&7:' &4' 135-%"'"%' ?%L ?-45&1%-6' &%4-05&1%' &%'5:-'6-A-21;>-%5'13'4576<'
;"05&7&;"5&1%'70&5-0&"=">"<'%15'7"?4-'&>>-6&"5-'&44?-4=""%6">"<"-A-%'0-6?7-'5:-'2&@-2& TEEAR'5:-'%-"0'5-0>G'01$-A-0="'
5:84'-872?481%"0<";0"75&7-=',017%6-6'&%' "' ;015-75&1%8&45'";;01"7:=":"4' 0-4?25-6' &%' $&6-4,0-"6':"0>4'51";0-,%"%5';-1,2-' &%'
-"25:7"0-'0-2"5-6'51' 4"3-5<=""77-44'51' >-6&7"5&1%="' &%310>-6' 6-7 B&@%%,='"%6' :-"25:" -L?&5<' 5:"5' :"A ;-04&45-6' 310’

6-7"6-4 'CQFG'R-7"?4-'13'5:-&0":&4510&7"2'-872?4&1%=",0-,%"%5';-1,;2-":"A-'2&>&5-6' @%1$2-6,-"'91?5'607,'518&7&5<""%6'614&%,='
5:-0-9<'0-6?77&%,'5:-&@%1$2-6,-"%6",?55&%K:->" "5',0-"5-0'0&4@G'+0-,%"%5';-1;2-">"<"241'9-'6&47170",-6'301>"77-448&%,'
9-%-3&7&"2>-6&7"5&1%4'6?-'51"?%@%1$%'0&4 @ 4=""%6ER?02068335&1%'?4-"-8;14-4'5:-> '51'0&4@'$&5:1?5'5:-'4"3-,7"064"
10'6&4721470-",0"75&7-4'13'728&%&7"2'50&"24G

+0-,%"%5";-1 ;2-""A-'5:?4'9--%":"0>-6'9<";015-75&1%8&45' ;0" 75&7-4=""%6'5:-'4<45->"5& 7' -872?4&1%' 13" ;0-,%"%5';-1;2-' 301>
0-4-"07:'&4'%15'-5:&7"22<'6-3-%4& 9ZF Q6 ">"%<"&4510&7"2'7"4-4="0-4-"07:",01517124"?%#?452<'-87276-6'$1>-%"13'7:&269-"0&%,'
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;0-,9%"%5';-1;2-'516"<"%6'$&22'71%5&%7?-'51'7"?4-"."0>'51'5:84',01?;'$-22'&%51'5:-'3?5?0-="-A-%"4'9&1-5:&7"2'70&5& L ?- A6 A" % 7-
"%6' &%72?4&A-" ;0-,%"EFR"5-6' 0-4-"07:" ;01,0"™>4' -A12A-G' T5:&7"2' ;"0"22-24' "241' ;-04&45' "70144' 0-4-"07:' 71%5-854U' 310’
-8">;2-="%"21,1?4'71%7-0%4"91?5'5:-:"0>4'13";015-75&1%&4>""A-'9--%'0"&4-6'9<"-5:&7&454" %6 6A17"5-4'&%'5:-'71%5-85'13'
"612-47-%54"%6';-1;2-'$&5:'684"9&28B8&%,'-87276-6'301>'0-4-"07:'CV. =DNFG

M':&,:'6-,0--'13'7"?581%'&%'5:-' 4576 <'13"%<"% 1 A-2 6 BAA4&A5-6'&%5-0A-%581% '&4'$"00"%5-6G'01$-A-0="5:-;"0"6&,>"5&7'7"4-'13'
-872768%,'";0-,%"%5';-1;2-'301>'60?,'0-4-"07:'6->1%450"5-4'5:-'901"6-0'-5:87"2'&447-4'$&5" " 75&%, ' 1%'4-->8&%, 2<'0-"41%"92-"
&%6528581%4' &%’ $'<4'5:"5' 7"%' 2-"6' 51" "0>3BB-DEYF1%A4-L2-%7-4CGR< 420A-<&%,' 41>-'13'5:-' >145' 4&,%&3&7"%5' "0>4' 13'
:015-7581%8&45'-87224&1% &%'5:-'7"4-'13';-1;2-'$&5:"":84510<'13",4<7:14&4="5:-,0"75&7"2';"0"22- KB 5F4-'13,0-, %"%7< B
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, KDYH FKRVHQ WR XVH WKH WHUP B8-039"2Q-0-@\%7:' 3N R IANF15-%"@64-Q; 55 HIL5:-0',-%6-0'&6-%585&-4'5:"5'7"%'10H10&-%7-'
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/01--%-2" 34356"78&4%/' "%2' -80652-/' 9"%:" &%2&;&25"6/' "%2' 04995%&7&-/' 7<"7' 9" =-"1' &%01-"/-2' 1&/>I" 47" "2;-1/-'

457049-/ '@BCD'E33-6="59"1,5-/'7<"7"67<45,<' &'[--9/'3152-%7'74'-80652-'3-436-'$&7<'3-1/4%"6'<&/741&-/'4?'3/:0<4/&/"%2"

PDQLD IURP WULDOV RI D GUXJ WKDW PLPLFV WKH VIPSWRPV RI SVI\FKRVLV « LQ WK
F7<-/-'2&",%4/-IG'7<"7'$4562'<";-'-80652-2'7<-9'?149'7<-' 3/&640:=&%'71&"6'"1-'04994%'F"94%,'3/:0<&"71&0' 3"7 &-@BID'
H&7<457"2-;-643-2'5%2-1/7"%28&%,'4?'7<-'04936-8'/"?-7:'314?&6-'?41'3"7&-%7/'$&7<""'<&I741:'4?'3/:0<4/&/'=-?41-'3/.0<-2-6 &0/
1-0-&;-'1-,56"741:""3314;"61'3/:0<&"71&/7/' $&66'=-'6-?7'&%' 7<-"BE'3/:0<-2-6&0 J'//&/7-2'7<-1"3-57&0' 7446/ 1-'04%/&2-1-2'
$&7<&%'04936-8'31"07&0"6'06&%&0"6'/0-YBLRMEDA<-1941-1'7<-'-7<&0"6'51,-%0:'4?'942&?:&%,'-8065/&4%'01&7-1&"&/'3"17&056"16:'
7&9d-%/&7&;-I'=-0"5/-'4%0-'3/.0<-2-6&0' 7<-1"3&-/'1-0-&;-'1-,56" 741:'"3314;"6'?41'06&%&0"6'5/-1'3<"19"0-57&0"6'0493"%&-/"
$&66'=-"?"1'6-//'6&>-6:'74'?5%2'06&%8&0"6'71&"6/'&%;46;&%,',1453/'3-10- &HRIE@BED

1-751%8&%,'74'7<-'0"/-'47'31-,%"%0J1-6"7-2'1-/-"10<"-8065/&4%1'/0<46"1/'<";-'%47-2'7<"7'2-/3&7-'=14"2'0K.7&0&/9'?149'- 7<&0&/ 7/

"%2' &%7-1%"7&4%"6"' 1-/-"10<' =42&-/I' 2"7" 4%' 7<-' ["?-7:' "%2' -??&0"0:"' 4?' 9-2&0"7&4%/" &%' 31-,%"%7" 3-436-' 04%78&%5-/' 74' =-'
31-249&%"%76:',-%-1"7-2'&%'34971>-7&%,' 04%7-87/'1"7<-1'7<"%'251&%,' 06 &%&0" BCIZNP@451/-1"66'5%/752&15,/'<";-'
347-%7&"6'1&/>'?41""2;-1/-'457049-/I'3"17&056"16:'1-6"7-2'74'31-,%"%0:1'"%2'01&7&0/' 4?7-%'34&%7'74'71",&0'0"/-/' 6 &&27<"6&249
"%2'28&-7<:6/7&6=-/7146' @NOPC'$<&0<'<"2'2-;"/7"7&%,'/&2-'-??-07/'4%'9"7-1%"6'"%2' ?-7'6840BG52& %0, ' 9&/0"1 1 &'/ -1-'
=&17<'2-?-07/1"%2'&%?"%7'9417"6&7:D'Q4$-;-11'7<"6&249&2-"%2'NOP'$-1-'%47'/752&-2'&%'04%71466-2'71&"6/' &%'31Y#"%7'34356" 7
31&841'74'7<-&1"3314;"61"%2'=-0"5/-"/"?-7:'04%0-1%/'$-1-'&2-%7&?&-2'4%6:"?7-1'$&2-/31-"2'5/-I'7<-'1-/56 7&%,'<"19/07-2""
950<'6"1,-1'%59=-1'4?'3-436-'@IBCD'R<&/"'1,59-%7'&/",-%-1"6&S"=6-'74'9"%:'0"/-/'4?'=6"%>-7"1-/-"10<'-8065/&4%|'&%0652&%,'7<-'
-8065/&4%'47'3-436-'$&7<""<&/741:'4?'3/:0<4/&/"?149'3/:0<-2-6&0'1-/-"10<D'M%0-"3314;-2'?41'0-17"&%"'336 &0"7 &4%/I'3/680O2
&%7-1;-%78&4%/'"1-'6&>-6:"74'=-'5/-2'4?7'6"=-6'&%'04936-8' 068&%&0"6' /&75"7 &4%/1' $&7<457'"%:' 04%71466-2'["?-7:' BANT4L' 7<&/'3"7
,1453DT%'7<-'71",&0'0"/-'4?'7<"6&249&2-1'7<-'2-;"[7"7&%,'04%/-U5-%0-/'$4562'<";-'=--%'950<'6-//'$&2-/31-"2'&?'["?-7:"71&"6/"

<"2'=--% ' 04%2507-2' &%'/9"66',1453/ $&7<' $FG"=6&/<-2' 04%/-%7' "%2' 2&/064/51-' 3140-//-' @BCD' P&9&6"16:I' &?' 7<-1-'"1-'
1&,%8&?&0"%7" 1&/>I' "/40&"7-2' $&7<' 0-17"&%' 3/:0<-2-6&0' 215,/' &%' 3-436-' $&7<' " <&/741:' 47" 3/:.0<4/&/I' -%-1"7&%,' 2"7T" "%2'
5%2-1/7"%28&8%&7<&%'04%71466-2'1-/-"10<'04%7-87/'0"%'<-63'04%Z BL4-% 7'$&2-1'<"19/D'

R<-1-""1-"7$4'%A47-$417<:'2&/"%"64,&-['=-7$--%'7<-/-'0"/-ID'K&1/76:1'9"%:'3-436-'$&7<' "'<&/741:4?'3/:0<4/&/'0511-%76:'5/-"
3/:0<-2-6&0'215,/'&%'2&;-1/-'%49%W-2&0"6'/-778&%,/D'K517<-1941-I'3-436-'$&7<'-83-1&-%0-/'7<"7'9":'=-'06"//&?&-2""/'3/:0<47 &0’
<"-'<&/741&0"66:'04%/59-2'3/:0<-2-6&0'215,/'"014//'2&;-1/-"  P62&,-%45/'056751-/'?41'9&66-%%&"D'R<&A$"'T%' 0"/-' $&7<'
7<"6&249&2-'41'NOP'$<&0<'$-1-'%4;-6'-83-1&9-%7"6'215,/'$&7<'%4'<&/741:'4?'056751"61'/3&1&75"61'41'31&41'9-2&0"6'5/4D'P-04%26:
&9%'?5751-'04%7-87/$<-1-'3/:0<-2-6&07<-1"3&-/"1-"3314;-21"'<&/741:'4?'3/:.0<4/&/'&/'6&>-6:"74'=-'&%0652-204%71"&%2&0"7 &4%'

?419 "%:'3/:0<-2-6&0 J'//&I7-2'&%7-1;-%7 &MABHQ4S$-;-1I' &%065/&;-'1-/-"10<'7<"7'0"%'1-250-'3/:0<-2-6&WUL-6"7-2'215,'<"19'&/'
[7&66"%'&93417"%7"%2'-7<&0"66:'04%/-U5-%7&"6'=-%-?&7D"'

1-0-%7'2-;-6439-%7/'&%'31-,%"%0: J1-6"7-2'1-/-"10<"-7<&0/'4??-1'3149&/&%,'-8"936-/'4?'<4$'1-/-"10<'&%'<&/741&0"66:'-80652-2'
,1453/'0"%'=-1"?-6:"%2'-??-07&;-6:'5%2-17">-%D'T%'1-/34%/-"74'64%,/7"%2&%,'01&7&U5-/'4?'7<-'-8065/&4%'4?'31-,%" % B&Y02&,&25"
?149'215,'71&"6/I' 1-/-"10<-1/""%2'-7<&0&/7/'<";-' 2-;-643-2'[T1"7-,&-' 7<"7'=-77-1'="6"%0-'31-0"57&4%' $&7<' &%065/&4%D' R<-/-'
&9%0652-' 187&-1-2' 1-/-"10<'942-6/' 7<"7' 31&41&7&S-' &% &7&"6" ["?-7:""II-//9-% 7' &%B¥E'% 7' 34356"7&4%/' =-?41-',1"25"66:'
-83"%28&%,' &%065/&4% ' 7<-'5/-'47' I21.62' -;&2-%0-' 7<145,<'4=/-1,"7&496' 1-,&/71&-/I'"2"37 &;-' 71&"6' 2-1&,%/1""%2" -%<"%0-2'
&9%?419-2'04%/-%7'3140-//-"@ M CD'

N1"$&%,'4%'7<-/-'31-0-2-%7/I'06 &% &BI'B<-2-6&0'1-/-"10< -1/'0"%"'351/5-"%"64,45/""3314"0<-/'74'&%0652-'&%2&;&25"6/' $&7<'
"<&[741:'47'3/:0<4/&I' &% 752&-/I"";4&28YB<-'64%)7-19'/"?-7:'<"19/'4?'-8065/&4%D'W:'01&7&U5&%, " %2'9428&?:&%,'/71&07'-8065/&4%'
01&7-1&7<-' ?&%2&%,/' 7<"7' -9-1,-' ?149' 3/:0<-2-6&0' 1-/-"10<' $&66' =-77-1' 1-?6-07' 7<-' 31"07&0"6' 06&%&0"6' 04%7-87/' &%"' $<&O<'
3/:0<-2-6&0J'//1&7-2'7<-1"3-57&0'&%7-1;-%7 &A%/ ' =-/52D' T%065/8&4%'4?' 3-436-'$&7<""'<&/741:'4?' 3/.0<4/&/' & %2 $8660-2'
04%7146608&%&0"6'1-/-"10<'$&7<'-??-07&;-'/"?-,5"12/'$4562'&9314;-'>%4$6-2,-""'=457"7<-'["?-T7:"%2'-?2?&0"0:'4?'3/:0<-2-6 &0'
7<-1"3&-""%2'&9314;-'457049-/'&%'7<-'64%, 15%D

I"H#$S  %&%'Y0()*

W6"%>-7' -8065/84%' $&66' 04%7&%5-' 74' 5%#5/76:' 31-;-%7' 0-17"8&%"' &%2&;&25"6/' ?149' "00-//&%,' -??-07&}4/&I70R-2-6&0
&%7-1;-%78&4%/'?41'47<-171-"09-%7"%7'3/:0<&"71&0'2&/412-1/1'150<"/'9"#41'2-31-//&;-'2&/412-1"%2RPND'E/'3/:0<-2-6&0J

"Il &IT-2&%7-1;-%78&4%/"1-'2-/7&,9"7&S-2"%2'941-'$&2-6:"00-37-2'&%'06&%&0"6'31"07&0-1'9"%:'3"7&-%7/'$&7<""3-1/4%"6'41'?"9&6:"
<&/741:'4?'3/:0<4/&/'$&66'=-049-'8&%7-1-/7-2'&%'3/:0<-2-08/&/7-2'71-"79-%7/?41"'04 P41=&2'3/:0<&"71&02&" ,%4/&BABAR<-1-'
&11&,%&?&0"%7'1-/-"10<'2-94%/71"78&%,'7<"7'3"7&-%7/'$&7<'7"1,-7'2&",%4/-/'?41'%4;-6'3/:0<-2-6&0'7<-1"3&-/""1-'6&>-6:'74<";-'04
941=8&28&7&-/'7<"7'$4562'7:3&0"66:'-80652-'7<-9'7149'3/:0<-2-6&0'71&"6/X'?41'-8"936-1'3-436-'$& 7<'9"#41'2-31-//&4%"1-'948-'6 &>

A< -"18=68%,'$&T7<'/0<&S43<1-%&"41'=8&346"1'2&/412-1'7<"%'7<-',-%-1"6'35=6&01"1-'941-'6&>-6:'74'<";-"77-937-2'/580&2-1"
"1-'941-'6&>-6:'74'<";-'=412-16&%-'3-1/4%"6&7:' 2&/412-11'"66'4?' $<&0<'04562' =-' QIR 0"7-2' ?41' 3/:0<-2-6&0' 7<-1"3&-/' 41"

9"7 0<'-8065/&4%'01&7-1&"?41'[752&D@ A

E/'3/:0<-2-6&0 J'//&I7-2'&%7-1;-%7&4%/',"&%'1-,56"741:"3314;"6"%2'9"&%/71-2&49-2&0"600-37"%0-1'3"7 &-%7/'$&7<"'<&/741"'
4?'3/:0<4/&)' $<4' <";-' =--%'-80652-2' ?149' 1-/-"10<' 9":' 04%7&%5-' 74' =-'-80652-2' ?149' "3314;- 2' 06&%8&0"6' &%7-1;-%7&4%/"
&%:;46;8%," 3/:0<-2-6&01BI&7<457' 04%71466-2' ["?-7:' 2"7"' 3"7&- %7/ $&T<'" 3-1/4%"6" 41' ?"9&6&"6' <&/741:' 47" 3/:0<4/&/ 9" =-'
2&/0451",-2'?149"00-//&%,'=-%-?&0&"6'3/:0<-2-6&D//&/7-2'&%7-1;-%7&4%/' 25-"74'?-"1/'4?'5%>%4$%'1&/>/"%2"2;-1/-'-??-07/D'

Y'R<&/'9":"6/4"'336:'74'3"7&-%7/'$<4'<";-'=--%"-80652-2'4%'7<-'="/&/'4?'3"/T'/5&0&2"6 &7 '=&346"1'2&/412-11'41'=412-16 &% -BABET:'2&/412-1D
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"-./0- ! %1.23452
;<=P)=>FD<$P)'P'-<$(,<$F)>=>R(<$.S@>,>-=<$%PP)".",&><$& VO>-$ %)=>FD<$ '..<)-$ B EP=0$ .<@> Fr$>R(<HV)%&<%BI
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+0<)B)"]<Q$[;Q%$;%,%8&%6

1633:.A6@=4@5:'B'1633:.A6@=:@5: 'G<)N<- "#O>D>PP<$!%&'(¥%,-.%/', @
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D<-$ PD(-$ ?(D,S)%BD<-$ 506:$>=<(%=>',-$)BDS@%=>R(<-$ %@PD>.><,=$ D<-$ >,SN%D>=S-$ <a>=0$D$-$B(R[>=S-$

&SF>->', <DD<-$ _$ <,7>-%N<)$ &<-$ >,=<)?<,=>',-$ P'()$ D>@>=<)$ D%$ F)'>--%,F<$ &S@'N)%PO>R(<$ @',&>%D<Q$ -'(?<,=$ %($ F
)<-=)>F=>'-$>@P")=%,=<-$&<-$D>B<)=S-$>,&>?>&(<DD<-Q$&<$D%$?><$P P S EB(SY (B&) %=%' S P)' & (F=$7<:

$
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<,$>,-:%()%,:$(,<$D'N>R(<$@%)FO%,&<$%(:'()$&<-$FO'>a$)<P$&(F:>.-:

$$$$ 5% PEIBSTSPSELPSSEISSIFSSSSS$SSS
3$¢ ()$( <$S (&<$%PP) &><$&<$9:O>R(<$&< -$P'D>=>R(<-$&S@'N)%PO>R{RjQ%?>)$
08/)9%6&(F=>',$D>B)<$BABIR<YBD<$H)'F)<%=>'"$1,=>=D<IB54Q818/)%&(F=>',-$%D=<),%=>?<-$F',->& F)$R<) @>8$'($h $BD>N%=>§-!

$ 01023 "#$1%&:(* "+%,-%", P<%=>7<5/@@"-$A==)>B(=>',$9:1$C =<),.%=>", % DSEF<,-< C++G8H28'922+

s



http://cjb-rcb.ca/
http://creativecommons.org/licenses/by/4.0/
https://cjb-rcb.ca/
https://creativecommons.org/licenses/by/4.0/
mailto:georges-philippe.gadoury-sansfacon@umontreal.ca

I"H$%68 ()*+,"-$* O/ 1.

67"8%4. #&$9:. ;$&&A+<$*#. "%. HE&IAEHO&. %*. 4*"*:. >90$72$398%4. =9="*@. 64+. #&$9I:+. +$*.. ;$*-%+. ;$AA4L. *B33$;9">?4+. 4.
B;7"*34">?4+.+%&.%*.A"&;7B.$@4+.<&9D.B=$?%4*:. +48$&2.4: . ?" HAAH#A4@.647" . 9A<?98%4.8%4. 2?4+ <4&+$* 4+ #I+<$+"*: #4.
&A++$%&;4+. 9% %, 9E&4+. +%,,9+"*:4+. <$%&E&"94*:. ";8%B&I&. #'="*"34 . #4. #&SI:+F. "*#9+. 8%4. 24+, A$O*+. , $&:%*B4+. <$%&&"94*:. G:
9%:9:B4+.H.=4*#8&4.24+.24%&+@

27%+.&B;4A4*F #4.7" 6&$9D:.1&$++48&94+.150].4: K$3*"&.155].$*: 4AD"A9*B.?".=9">9?9:B #%.;$*;4<: #4 LM2F.;74&;7"*: H."#"<:4&.

1414, <&$<$+9:9%*."%. ;$*:4D:4. ;$*:4A<$&"9*. 4:.;$*:&9>%"*:. H. &4* $&; 48 3%A4*."0&4. B;$*$A98%4. 4*. +". "=4%8&@. N$%0:4,$9+F.

1404, Ad+%8&4. +$%2E<?%+94%8&+. 8%4+:98** 4A4*:+.B:798%4+. $H# "AL*"%D. #%.<$9*.. #4.=%4 .#4.?".0%+:9;4.+$,9"?4.4* &"9+$*. #4.
+$*.<$:4*:94? #9+,89A9*":$984@.2"&.4DAA<?4F . ?4+ LM2.<$%&& "94*:. &4*, $&;4&.?4+.9*B3"?9:B+.B; $*$A98%4+F .4* <4&A4::"*:."%D.<?
&9;74+. MT74:48&. #4+. #8&$9:+. +%IBAL*"9&4+. :$%:. 4*. ;$*:&"93*"*:, 24+. A$9*+. "9+B+. H. =4*#&4. ?4+. 24%&+@. 64+. AB;"*9+A4+,
<$%&&"94*:. "%++9. "33&"=4&. ?4+. #9+;&9A9*":9$*+. #4. 34*&4. 4:. &";9"?4+ . #BOH. 4D9+:"*:4+F. ", 4;:"*:. <"&:9;%?9E&AAL*:. ?4+. 3&$%<!
B;$*$A98%4A4*;. =%7?*B&">?4+@. P"?3&B. ;4+. <&B$; 38 F. ;4+. 4*04%D. +$;9"%D. 4.. B:798%4+. #4A4%&4*:. ?"&34A4%.. +$%+
#B=4?$<<B+.#"*+.2".29::B&":%&4.4D9+:"*:4@

64.;$AA4*:"9&4.,&9:98%4.=9+4.<&B;9+BA4*: H."<<&$,$*FI&:4.B:798%4 #4+ LM2F . +$%793*"*:.; $AAL*. 4+ #&PI:+.<$N&&"94*:.
4AD",4&>4&. ?4+. 9*0%+:9;4:9"2&+. 4. 9*:&$#%9&4. %*4. #IA4*+9$*. 4%3B*9+:4. <&$>?BA":98%4@. 64+ AIDADRI*":9$*+F.
4%3B*9+A4. 4:. 9*+:&%A4*:"?9+":9%*. B;$*$A98%4. #4. ?". £ M +:9:%4*:. 8%478%@A*4+. #4+. #IA4*+9%*+. <&$>?BA":98%4+. 8%4.
+$%?E=4.;4..'<4 #4 #9+<$+9:9,@.K94* BY%2. A4::4.2T;4% . +%&.;4+."+<4;:+F .92+ §*+;&9=4* . #"*+.%* 4*+4A>?4.<?%+.="+:4.
#4.<&B$;;%<":9%$*+.B:798%4+.79B4+."%.;$*:&Q?4.#4.7".<&$;&B":9$*F. 9%; 296"+ *$:"AAL*:. 24+."::49% 4+ ."%D. ?9>4&: B+.9*HI=9#%4 ??4+F
?".=94.<&9=B4.4:."%.;$*+4*.4A4*.@

I"HSI%&H ()*+, G-/ @+ NSOy +

R4+. <$79:98%4+. #BA$3&"'<798%4+. #$9=4*:. G:&4. 4D"A9*B4+. "%. =%. #4+. <&9*;9<4+. #4. O%+:9;4 BEBOREL S AAL*:.
?$8+8HR?4+. =9+4*:. H. 4*;"#&4&. $%. H. &4+:&49*#&4. ?". ;"<";9:B. &4<&$#%:;:9=4. #4+. 9*#9=9#%+. 11J@. S&F. ?4+. #&%$9:+. *B3%$;9">?4-
<&$;&B":9%*. *+;&9=4*.. #"*+.?".;":B3$&94. #4+. A4+%&4+. #BAP<$<%?":9$*9+:4+ FRIFH(#9&4. ;4?24+TH"8%"*:. "%D. 4*04%D.
4D9+:4%:947+.<"&. %*4. 9*.4&8=4%.9%*. +%&. ?4. *$A>&4@ . 64. +$*.. +$%=4*.. ;4??24+ . #$*.. >B*B,9;94*.. 24+, A94%D. *"*:9+. "%. #B:&9A4*:. #4+
A$9*+.>94 *"*:9+F +$%=4*.."%.*$A #%.>94*.;$AA%*.15/(5UJ@

64.:'<4.#4.<$79:98%4+.9*,2%:.*$:"AAL*.. 24"+ #%.2B&$S%.8%IF . #"*+.24+."*B4+ . 5VVOF." 9A<$+B.?".+:B&I?9+":9%*.,$&;B4.H.<?%+.#4.
/00.000.,4AA4+.9++%4+.<&9*,9<"?24A4* #4+.,$AA%*"%:B+.&%&" " ?4+F."%:$,7:$*4+ 4. FR 9+ BA+F #"*+.24.,"H& Mo 4.<$79:98%4.
>&93%"*:. #4+."&3%A4*:+ #4.&B#%;.9%* #4.7" . <"%=84:B.4..#4.;$*:&Q?4 . #4.?" *""?9:B.I5SWI@. X.) 9*3"<$%&F . #%&"*:. ?4+."*B4+ 5V TOF.
?4.3$%=4&*4A4*." A9+.4* <?",4.%*.+'+:EAL."3&4++9, §F;9:":9$* H.?".+:B&I79+":9$* =$7$H D&, 4AAL+.<4%.B#%8%B4+."<&QE+.

?4%8& #4%DIEAA 4* " F.4* $, &"*: *$:"AAL*Y: #4+ . BA<4*+"9$%+. 9%+ OE&A+. 41 #4+."="*"34+.?29B+."%.?$34A4*:F.29A9:"*:."9*+9.
3&"=4A4*:. ?". ?9>4&:B. &4<&$#%;:9=4. #4+. <$<%?":9%*+. =9+B4+. 4. &4* $&-"*:. ?4+. #9+;&9A9*":9$*+. B;PASALBD L4+
4D9+:"*:4+4151J@

YA"39*$*+, %*4. "<<?9;":9%*%. 7'<$:7B:98%4. #4+. LM2. #"*+. %*. <"'+. $C. ?4+. 9*B3"?9:B+. B;$*$A98%4+. +$*.. <&$*$*;B4+. 4:. $C.
PHAS*O+:&":9%*. 4*. <?":4. <Q&A*H. #A+. #B;9+9%*+. 4:. 4ADB;%:4. #4+. ;$%<%&4+. #4. +48&=9;4+. 8%9. $*:. ?4. <PUD'' WEA4K.. :4+.
9*B3"?9:B+@L;R+. "%D. #&$9:+. &4<&$#%;:9,+. +%<<?BA4*:."984+. #4=94*#&"9:. &"<HAAAL*:. 9*";;4++9>?4. <$%&. ?4+. "A9??4+ . H. ,"9>7.
8&A4=4*%F.4AD";4&>"*: #"="*"34.?4+.,&";:%84+.+$5;9"?24+.4D9+:"*:4+.4: . +$%?93*"*:.; ?"9&4A4*: . ?4.;"&" . E&4.<&$>?BA":98%4.#4.4::4.

A4 +%8&4 #"*+.%*.;$*:4D:4.;"<9:"?9+:4.;$*:4A<$&"9* @

Z* $%:&4F.;4::4 Ad+%&4.4D";4&>4.24+.9*0%+:9;4+.&";,9"?4+F #4.34*&4.4: #4.;?"++4F .<%9+8%4. M7 "<+ DR.24.A"&; 7B #4+.
#8&$9:+.&4<&$#%0;:9,+.4+:.9*B3"?4A4*: #9+:&9>%BARHI 4N D, H.;4+ #8&$9: + #B<4*#&"9: #98&4;:AAL*: #4+ A$'4*+.,9*"*,94&+F.
<&9=97B39"*.."%:$A":98%4A4*:. 24+ .3&$%<4+.B;$*$A98%4A4*:."9+B+@.6$AA4.9?77%+:&B.<&B;BH#AAAL*: #"*+.24.;"+.,9;:9,F.?". [4AA4.
&4;4="*:.9*0:9"24 A4*: 5FW .LM2 A"9+%*: <"+.24+ A$'4*+ #  1174:4&.24 #AABHESI: +%2BA4*."9&4 *B;4++"9&4 .<$%& . Y%0* . +4,$*#.

4* "% +4&"9:.;$*:&"9* 4. #4. =4*H&A . +$* #&$9:. &4+ @.64::4.+9:%":98*. ?79A9:4. ;7" 0 ABE?HTESO&. %0*4. ,"A9??4. <?%+.3&"*#4.
"%D.9*#9=0#%+.;"<">?4M#YA4&. ?4+.;$\:+.B?4=B+.9A<$+B+.<"&.?4.A"&;7BF.&4* $&-"*:. " BHI + EAL+ #4.<$%=$9&.4D9+:"*:+.
4:."33&"="*:.24+.9*B3"?9:B+.+$;9"?4+ #BOH.<&$,$*#4+@

64:.4DAA<?4.<48&A4: " Yo++9.#4.Ad:.&4.4* 2% AIBED N #4., 5 +4* . 4A4*. . 29>84.+$%?4=B .<"& .24+ LM2@.)%<<$+$*+.8%4.?".,4AA4.
#I+<$+4 #4..&E+.<4% H#4 A$'4*+.,9%"*;94&+.4: .8%4+4%?4 +$7%:95*.<P%& . +%>=4*9& H.+4+.>4+F9*+ 4+: #4 =4*#&4 +$* #8&$9:.4: #4A9.
#4.<&$;&B":9$*F."?2$&+.8%4.+9.47?4.B:"9: #"*+.9%*4."%:&4.+9:%":9%*.,9%"*,0E&4.4?7?4.=$%#&"9: . +4.<&B="7$9& #4 . #5¥ /A8FM].9?.+4&"9
9;9.#4. +$%:4*9&. 8904 ;$*+4%.. 29>&4A4 . ;4::4. =4%:4@. K94*. 8%4. 24+, ;$*+9#B&":9%*+. ,9*"*;9E&4+. <$%++4*:. 8%$:9#94**4A4*:.

W HI=9#%. =4&+. #4+ . #B;9+9%*+. 4: #4+. &4+<$*+">979:B+. *$*. #B+9&BAKHD. @ *. AA<?$9. *$*. +:9A%?"*:. <$%&. +%>=4*9&. H. +4+.
SA4+$9%+]. +"%+ . *B;4++"9&4A4*:. ;SA<&SA4::&4. +". ?9>884#4. ; T$IDF. %*4. ;$A<4*+":9$*. "%++9.4+93%9,9;":9=4.". :$%:. #4. AGA4. ?4.
<$:4%:947 #4.7%98&4 #4.,"-$*.+93*9,9;":9=4.4: AD9+:4*: 94 DKBUAF +9$* $o*.; $*+4%:4A4*: . +%,, 9+ "AA4*:.?29>84@

R".A4+%8&4.4+:."%++9.:49*:BAl#. 4%3B*9+A4.*B3":9,.<"&.24.,"9:.8924. :&B4.%*4. ?79A9:":9$*. 9*B3"?24 . #4+ . #&$9:+. &4<&$#%;:9,+. #4.
38$%<4+.<&B;F+.9;9F.;4%D.8%9.*4. <$%&&S*:. <"+. +4. <A&AZ TRAHA . #8&S$I:+. +%<<?BA4*:"9&4$%.8%9 ROo&S*:. <"+.#P0:&4.
;7$9D.8%4 #4 =4*#84 .?4%&+ #8$9:+ @ .R4+.4*04%D +%+A4*:9$** B+ .$* #HP>I?IB #4 #9++% " "#A& #4+.3&$%<4+..:&"#9:9$** 4?2?24 A4~
=9;:9A4+ #4 #9+,89A9*":9%* <"&.&"<<$&:.H.?".&4<&$#%:;:95*."%.<&$,9: #4+.<?%+.&9; 74+ QYR AQ+HFEAH* +. 24 AGA4L . $&#H8 4.

# GHBA+. 8%4. <?%+94%8&+. :4*:":9=4+ . #4. +%<<&9IA4&.?".  4&:9?9:B. MHBAG*+484. ', 4&:979:B. #4+."%:&4+F.;4.8%9. &4*,$&;4. +$*.
"&":E&4.4%3B*9+:4@

-.28%&.%*4.;&9:98%4 #4.?7" *B;4++THBB&. <?%0-WgF . 4*,"*: <$%&.&B<$*#8&4."%D #&$9: +.&4<&$#%; 9| SF IBI&.

2"34.51/.



I"H$%68 ()*+,"-$* O/ 1.

"#$%&'("%) " * &+, -* . 1%0&#&/H!  &'1&2#3.4-5,"+6%72& #

7*.8"&"99:94;. <$3*"&. =55>. +$%?@4*?. A%4. 94+, B$*+@#C&"?@$*+. #4. D%+?@B4. +$B@"94. *4. +$*?.8"+. D%+?@,@ T4 +;. 4?. 8&$8%-
"&3%E4?"@&4.8"++"?.8"dRBI@B"? @$*.#%.8&@*B@84.#4.F@4*," @+"*B4.8 & EBBRAYRHEDES IR BI@AY%4]

K TF$&#;. @AMBBU@4. +%&. #4+. SF+4&G"?@%$*+. #"*+. 94+. 8"+ . #CG49$88C+. +49%*. 94+A%4994+. 89%+. 94+. @*#@ G @#%+. #4G@4**4
E$S@*+.94%8&.,"E@994.?24*# H.L?B4IMY+%33:84." @*+@.A%4.9" #AE"*#4 #4+.89%+.& @BI4+.+4&" @7 .F4"%B$%8.E$@*+.C94GC4.A%4
MME"3@*@%*+. @*+?@*B?@G4E4*?]. NC*E$@*+;. BEG@RAGID?T. $0. B4?7?4. $F+4&FETRRD P *$*. "889@B"F94. #"*+. %*4.
+@?%"?@%*. #4.#&$@?+. *C3$B@"FI4+. #8* SEHB&C, E@. "%. E$#:94. CBS*SE @AW #4.#4.9". E4+%&4.8&C+4*?C.8"&.#4.9".
P&I@Q.47.1&$++4&@4+.=50>].P4.E$#:94.+3%?@4*?.A%4.94+. @*C3"9@?C+.+4&"@4*?.&C#% @ ?4+.H.9$*3.?4&E4.8% @+A%4.9".+(C
F@4* *"*?@NHCI@$&4."8&:+.9".G4*?4]. AR &4ES?+,.9". E4+%&4.B$?&@F%4&" @7 .#"*+.B4&?" @*4+.B@&B$*+?"*B4+.H. #@E@*%4
#@+8"&@7?C+.,@*"*B@: &4+ PRO@*4&" @?.%*4.84H@+?& @ F%? @$*.8&$38&4++@ G4 .#4+.84++$%8&B4+."%Q.89%+.8"%G&4+;."
4,4?.8%+@7@,. +%&. 9". D%+?@B4. +$B@"94. H. 9B PAKEI IMD BEA%4. 94+, 38U CA&*AEA*?+. 8$N&&" @4*?. #@+?&@F%4&. 89%+.
&4++$%&B4+."%Q.E$@*+. F@4*. *"*?@+.8$%&.94%&.84&E4?784 #4.8"&? @B @84&."%.E"&BIC.$%."B14?4&.94+ #&$@ ?+.8$%&.4%QJ

M. +$%?@4*?. C3"94E4TR: A%96?. #%. BSES?4;. 94. 88.@*B@8A4. #4. F@4BIBBYBL @G4;. +49$*. 94A%49. *$%+ SESEIP @$*.
E$&"94.#4.+CO4B?@$ K D. ""*2.9".80%+. 38 *#4.BI"*B4.#4. E4*48.%*4. EA@I94%&4. G @4;. ?2& " #@? @$*4994E4*2. +$%94GC. 4*. 9@
"G4B .94 #@"3*$+?@B 8&C@EB9"*?"?$ ABEB@R¥MH DA% #CES3& 8| @A%A 4?2@US4.94+ BS*+CA%A*BA++$B@"94+.8524*2@4994+]
M9.", @&EAAY@* #4.BSES?4;.BAM+?.8"+.%*4.E"%G" @+4.BIS+4.+@ #'G"*2"J4 7+ 5" @++4*2 #4.,"E@994+ E@4%Q. X T2 @4+

M,.Bl@9#&4*."&4. F$&*. ?$. US&+4.$,,.8"&4*?+;.?14* . ?14'.34?." U$&+4.+7"&?. @ BA@MZA™ UI$."&4. F$&*. ?$.
F4?7?4&.%,,.8"&4*?+J.M,.+$B@"9.8$9@B".B"*.",,4B?.?14.V@*#.$,.+?"&?.BI@9#&4*.34?. @*.9@,4,;.?14*;."&3%"F9";. @?.+|$%09#.#
+$W.@,.@7.B"*.E"V4.+%BI."*. @E8"B?. @E84&+$*"99",.714*,."&3%"F9";. @7?.+|$%B+55838$:7$$

Y4+ 8RA4E@4&+." &3P .8&C+4*?C+.8"&.<$3*"&IBBU@4*? . +%&.%*4.CG$I%? @$*.I'8$?1C? @AY%4 #4+.4*D4%Q.H.9$*3.74&E4.8$%& . D%+
MMEBI"*?"?@%$* #4.KN2.4* E"?@:8&4 #4.D%+?@B4.+$B@"94;.E"@+.,$*?.8"&.94.,"@7?.ELE4."F+?&"B? @%$* #4+.4*D4%Q.@*#@ G @#%49-
H.B$%&?.?4&E4J. Z&FR QVLGpUDWLRQ GH OD VLWXDWLRQ HW GHV GURLWV LFL UHSURGXF
# §3"9@7C.4pAN@?C.88$88&4+.H.9".D%+?@B4.+$B@"94W.8&$8%$+4&.%*4 #@E@*%N?@$* #4.9".8"%G&4?C.H.9$*3.?48E4.8"&. %*4.8
9". 8"%G&4?C. G". #$*B. |*B$*?&4. #4+. BS*G@B?@%$*+. B&SEYRHTAY L. 8"@4E4L*?. N*@A%4. 8% @++4. ,"@&4. %*4. #@,,C&4*B4.
+@3*@,@B"?@G4. H. 9%*3. 24&EA4. #"*+. B4. B$*?4Q7?4. 4+?. C3"94E4*?. A% 4+ B BEOA M ED+%&4A+. +4. B4*BI"™*?. +%&. 94+,
H#CR4AKE@*"*?+.+?2&%B?%&"%Q.#4.9".8"%Q3&4?C.=/5>

Y4.&"@+$**4E4*?.8&C+4*?C.*4.&C%++@7?.8"+.*$*.89%+.H.D%+?@, @4&.9".7&"*+8$+ @ ? @ $*.#%.8& @*B@84 #4.F @D4%@ +"*B4.8&$B.
#CE$3&"8I@A%4J.Y".8&CE@++4.BSEBS+C4.+49%*.9"A%4994.#4.83%C@&."3@ &. +%&. A8 @2 BB H 8B HEB.&*4.+%,,@7.
8"+.H.D%+?@,@4&.A%4.9".8$9@7?@A%4.+$B@"94. #4G&"@7?.+8CB@, @A%4E4*?."3@&. 8"&. 94 F@I'R €I QMNP P. 483 '&. +$%+
B$*B48?@%$*. B"8@7?"9@+74. 4?. 4%&$BA*?&@A%4. #4. 9". F$**4. G@4. 47. #%. EA@994%&. #C8"&?. +49%*. 9"A%1994+94%&. B"&"B?:
8&$8%$&?@$**49SMEI@ C . 1.34*?J.P4.,"@+"*?;.@9."88%+4.%*.,"%Q.#@94EE4.4*?&4.9".8"%G&4?C.4Q?&LEA4.4?.9". & @BI4++4.4?.8&C+
%*4.3C*C&"I@+"?@%*."FI+@G4.4?.%*4.C@+@%$*.8&CDU#@B@"F94 #4+ B$*#@?@$*+.#4.C@4 #4+. @*# @ G @#YoHND @ .*4.,$*7?.8"-

* %12)05-! #

M9'88"&"@7?. #$*B. A%4. 94+. #&$@7?+. *C3SB@"F94+. #4. 8&$B&C"?@%*. *4. B$*+?2@?%4*?. 8"+. %*4. E4+%&4. D%+?@,@"F94. #
#CE$3&"8I@A%4;. 8&@*B@8"94E4*?. 4*. &"@+$*. #4. 94%&. 4,,4?. 4Q"B4&F"*?. +%&. 94+. @*D%+?@B4+. +$B@"94+J. P4??4. B$*B9Y%
H@&AB?4E4*? . #5'9'+4.8 &$8%+C4;. A%@. +$%9@3*4. BSEE4*?. B4+. E4+%&4+. &4* $&B4*?. 94+. @*C3"9@7?C+. #CDH. 8&C+4*?24+, #™
+$B@C?C+. B$*?4E83&"@*4+J. 7*. 84&E4?7?"*?. "%Q. 89%+ RAVBCR@E.. #4+. #&I@?+. &48&$#%B?@,+. +%889CEL*?"@&4+;. 94+, |
@*?&$H%N@+4*? *$* +4%94E4*? % 4 # QE4*+ @ $'BEB, SBEBLOQE@*"?$@&4;.E"@+.C3"94E4*? %M B&EAD#E4.CBS*SE@A%A4.
+%+B48?@F94.#4.9@QE@?4&.9".&48&$#%B? @%$*.#4+.3&$%84+.94+ . ES@*+.,"G$&@+C+J

7% $%284; . F@4*. A%4.94+."&3%EA*?+.4%. "GA%E. #4.24994+. E4+%8&4+; BSEEA. B4%Q. #4.<$3*"'&;. 8% @++4*?. @*GSR@BHE. %*4."ECI@
I'8$?IC?@A%4. #4+. BSH@? @$*+(GBBBB@A%4+. H. 9$*3. 24&E4;. @9+. *C39@34*?. +'+?CE"2@A%AE4*?. 94+. @E8"B?+. @*#@G
@EECH@"?+;.94+A%49+.+$*?.8$%8&72"*2. B&Y%B@"%Q.#"*+.%*4.84&+84B? @ G4 #4Bes @B BASSB® DU@YB @84 .#4. F@4*,"@+"*BA4.
8&$BECEE@H ™+ .B4.B$*?4Q?4%6:84.88$FICE"? @A%4 ;. 8U5@DHABE.C+%88$+4.%*4. | @ C& &BI@+"?@$* #4+ BSH@? @$*+.#4.G@4. F'+
88@*B@8"94EA*?. +%&. #4+. B&@?:&4+. CBS*SE@AY%A+. &CHYB?4%E&+. 4?. 4%&$BA2&@AY%A+:. @3*$&™?."@*+@.9". B$ES94Q@?C
&C"9@?C+.GCB%A4 B @ #@GC@#%+ E$S@*+."@+C+., @*"*B@:&4E4*?]

7*.B49";.94+.KN2.*4.8&48&C+4*?4*?.8"+.%* @ AYAEL*?.%*.4*D4%. #4.D%+?@B4.+$B@"94;.E"@+.C3"94E4*?.%*.39@++4E4*?.8$++ @
%*4.3%%G4&*"*B4.F@$8$9@?@AY%4."%?$&@?" @&4;.#"*+.9"A%4994.94+. B$&8+.&48& $#H B HDAG+. #A4B@3YA*?2@$*.C?"? @AY4.
$%.E"&BI"™#4J).Y4.," @?@*+?"%&4&.%*.E"&BIC #4+.*'@++"*B4+. @E89@AY%4.%*4.+%&GA@99"*B4.B$*+?"*?4;.%*4.34+? @$*.B4*?&"9@
#&B@?+.&48&$#%B?@,+.4?.#4.9". B$*?&"B48?@$*;.4? #$*B.%*4.&C#%B?@$*.+@3*@, @B"2@G4.#4.9".+81:&4.8&@GC4

T*,@%;."YHA9H. #4+.KN2;.89%+@4%&+."%?&4+. E4+%&4+ . #CE$3&"8|@A%4+. EC&@?4*?.C3"94E4*?. %*. 4Q"E4*."88&$,$*#@ . A%"*?.H
D%+?@,@B"?@%*. C?l@A%4;. 8"&?@B%9@:&4E4*?. #"*+. %*. B$*?4Q74. #4. 8$8%9"?@%*. B&$@++"*?4]. K4+. 8&$8$+@?@%*+. ,&'
9B *+?"99"?EHF@3"?$ @%4. EB9"*?.B$*?&"B48?@,."G"*?.9".8%F4&?C.E4??4*? . 4* QN E@:&4.9".*CB4++@7?C.#4.#CG49$884&.#4+.B'
# 1'9'+4.C?l@A%4.&@3$%8&4%Q.",@* #4.8&CCA*@&.94+ #C&@G4+.83?24*?@4994E4*?. 9@F4&? @B @#4+.4? #@+B&@E@*"?$@ &4

5.2$%8&.%*4.B&@?@A%4.#4.9" *"2%&4. @EB4&+$+*4994 #%.88@*B@84.#4. F @4*," @ +"EBMEREBLC"?@G4;.G$@4&.

2"34. 516.



I"H$%68 ()*+,"-$* O/ 1.

78.49:+;4,.<"&.":884%8&+. #4+. BAAARHWEF. ?%.@. +"*+. . A<$+4&. #4. &4+,&:>;:$*+@. >$*;&:B%4*;. C. +$%;4*.&. #4+. >D$:9. &4<&FS#%>;:,+.
&E,8E>D:+.4;."%;$*$A4+MAES:$&";:$*. #4. p>H+.C. F#%>";:$*@.8".#:+<$*:B:8;;E. %*:=4&+4884 . #4.8".>$*,& ">4<;:$*@.":*+:. ?%4. 84 +.
<$8:::2%4+.#4.+$%:;:4*.C.8".<"&4*;"8:F;."%0;" .. # 11" :=4+.2%:.<4%=4%;.:* 8%4*>4&.84+.;"%9.#4.*";"8;E.;$%:;.4*.&4+<4>;"*; 84+.
#&S$::+. 4;. 84+. 8:BA&E+. *#:=:#%A884+F. 78. #4A4%&A4. :$%:;4,$:+. 4++4%::48. ?%4. >4+, * FE&=& =F*+. #'*+. %*4. 8$3:?7%4. #4.

<&$AS;:$* . #4.800;$*PA4.4; #4 1%+, >4+ $>"84@ . 4; *$* #*+ % 4. +:&" E3:4.:A<8:>:;4 #4.34+;:$* #HEAS$3&"<D:?%4F

G4[9<8$&";:$*. e Ak =4 H#HA+ A<8:>" . +$>:"84+.4;. E;D:?%4+. #4+.<$8:;:2%4+. #HEAS3L"<D:?%4+. #AA4% &4 . #$*>. A++4*::4884." :*.
# H+%&4&.7%4.84+."<<&$>D4+.>D$:+:4+.&4+<4>: 4%, =E&:;"BBBALE;: *>: <4+, $*#"A4*"%90.#HE?%: E@ .#4.1%+;:>4.+$>:"84.4; . #4.
&4+<4>; #4+.8:BA4&;E+.*#:=:#%4884+F

HSY6I&"("Y* /I DKIOL . +$,-.%+$,-/0")* 51J0KD/ 1.

"1"28"1"34/ 5 6&7389-):"1"34/ 5

GTPo:4%8.;: 4% C &AALE> 48 M &t N"=4+O&* Q:88:"AHR$*4+. SDA. "%:D$&. T$%8#. 8:04. ;$. ;D™0. M'&#:. N'=:;+0". "*#.
<$968..84%8&+ >SAAL*: " &4+ 4% 8:4% "=4> B4 Aot >&::F Q:88:"A¥R$*4+. $&.;D4:& >SAALY + $*.: DA A Yo+ >&:<;F
:83<-'4/5) B4.2=4/5 :83<-'84/58<5>34"2" 8

GA.#$>;$&";. #4. 8P6;4%8&. 4+;. +%<4&=1+E.<"&. P&™*. Q:88R$+¢ SD4."%;DS& IDW:+ +%<4&=4#.B' .P&"™*.Q:88:"AHR$*4+@#:;$&
E#:;4%&. 4*. >D4,. #%. URPJIJNUWRF. Q:88:"A{R$*4+. * Y| <"+. :*(UD:4,.$,.;D4.URPINUPF.2&$,F.Q:8®RA4+T"+.*$;..*=$8=4#.:*
<"&;:>:<E.CB="8%";:$*.*..C.$>4<;";:$*.#%.;49;4F :D4.4="8%";:$*.$&.">>4<;"*>4.$,.;D449;F

?)'4'83%@)'482/%Y8:".Y,#"8.

G4+, E#:,4%8&+. +26;= 84+, &A>FAA™H#";:$*+. 4;. 84+. <&$>E#%¢ SD4. 4#:;3&+. ,$883T. ;D4. &A>SAAL*#", . $*+. "*#. <&$>4#%(
HE>&:; 4+ #"%+ . 8UB&A. 2&">,:>A#4. UZ2XF.28%+. <&E>:+EA4*;( $%;8:*4#.:*;D4.UZ2XUS&A.2&">;:>4F.)<4>:,:>"88'@.; D4 .4#:;$&+.
;&"=":884%;. <% &H+%&4A& #4+.<8%+.D"%;4+.*$&A4+.E;D:?%4 T$&O. ;$. 4*+%&A4. ;D4. D:3D4+;. 4;D:>"8. +;"*#"&#+. $,. <%B8:>
<%B8:>";:$*@. . >PA<&: FAB;:,:>":$*. 4;. 8", 34+,:$*. #4+. >$* 8:;- *>8%#:*3N. DA, #A*;:,>" S, ", A™34A4%. $,. >$*,8:>+. $,.
# FE&[+. \<$%&. 84+. E#:;4%8&+. 4;. <$%&. 84+. "%;4%8&+]C *;484+;. \\ . 4#:;$&+. "*#. $&. "%;D$&+]|@. ;D4. ,":&. 4="8%";:
E="8%";:$*. #4+. A"*%+>&:;+. 4;. 8". <%B8:>";:$*. #4. A" %+>8&:;4 A %+>&:<;+@. "*#.;D4.<%B8:>";:$*. $,. A"*%+>&:<;+.;D";. Ad4;.
S&E<$*#A*;."%9.*$&AL+ H#]9>4884*>4 #4.8".&4=B4F 1$%&*"& . +;"*#"&#+.$,.49>4884*>5F

I ?2A?1@B;@C5

S5F _*4#.7"$*+F. O$&8HR$<%8";:$*.28$+<4>:+./0/6F."AT.aS&ON._*;;4#.™":$*+ WA<"&; A%, $, X>F*$A:> . "*#.)$>"8.
Y,,":&+@.2$<%8";:$* W:=:+:$*b./0/6F.

/Fl G"A.WFSD4.*49;./.B:88:$*.>"*.:D4. T$&8#.+%<<$&;.50.B:88:$*. <4 288%8.W4=.N&#0/6 bL5\5]*1K50/F.

KF dD"3 .RF5D44=$8%;::3%,.UD:*" §.$*4 (>D:8#.<$8:>"."*#..:+.4,,4>.+.3*.,"A:8". %0, >3A4+ . R. X>$*.24&+<4>;F.
/05ebK5\5]"565&0F.

6F G.f@.a:.R@.dD"™3RE:A";:*3.;D4.4,,4>;.$,..D4.$*4(>D:8#.<$8:>".$*.;D4.+49.&";:$..AB"8"*>4. . * UD:*"HA*,: :>" . $*.
B"+4#.$*. DA #: ARA*SA* (#:,484*>4F WAA$3&"<D'F./055b66] "5LK LéseF.

LF dD™3.a@.!$h".iQF. OD$.T:88.>"&4.,$&.:D4.48#4&8".:* UDRY 3:*3.);%#F./001b/0OV]"\5L5 &65F.

1R Y*#4&++$*f@.P&"*#+;4#; X@.S$&<A"™. ZRI=:4T."&;:>84".SD4.4;D:>+.$,.<$<%8";: $*. <STFAS&:; N4=.7*;.)$>.2$8:;.
2D:8%$+F./0/5k \6]"1KL(LgF.

el PD":".N @'++4& R)@.ZI4#" W@ .f4*#&:9+$*.Y@. "#:A<"88".)@.i$84'@-XXUA:*:+;.49<8$&";:$*.$, 15<%8";:$*:+Af.
4*3"3:*3.>$*4A<$& & $&A+.$,.<5<%8";:$*. >+, & $SB*#.28">4.U%8; F.0/0b/e\K"KKKEDF.

gF 2"34XYF.R%+;:>BA; T44*, 34*A&";:$*+N*=4+,:3":%3.". +0,,:>:4%"&:"*!' <<&$">[F.R.I8$B.X;D:>+F./00ebK\58¢ ..

jF! P$%8#:*3.kISD4.V4"*:*3.$,.;D4.ST4*;:4;D.U4*,%&.SD4.1&4";. S & "*+:;: $* FG$*#$* N$%;84#34b.5]16F.

50F #4.8".U&$:9O.W@.!1$++4&:4+29F%8";:$*<$8:>".:D&S% IR #"BBA<&S>&A": $4*;:84AL* +F. 7%, X>$* N4=F.
/00jbLOV]"LOe &F..

55F P$3*"&.IF. Z=4&<$<%8";:$*."*#<&$>84":=4BA& ;F . X;D:>+.2$8:>'. X*=:&$*F./05jb/\K]"K5j&0F.

5/F! P"*#"&"34.YF.Q3A4*@ 2$<%8:$*."*#. 185B"8.U&:+:+1.Y.2$8:;: X8 $*SA:>. Y* "8'+:+F.G$*#$*".d4#.P$SO+b.5)jeF.

S5KEFf'& A" ** PF.N4<&$#%>;:=M:3D;+."*#. Q&$*3+".SD4.18$B"8.2$83+.$,2$<%8";:$*.Lp*;&$8F.UD:>"3$".f"A"&0O4;.
P$$0+b./051F.

56F )>D%8;h.)l4<&$#%>:*3.:D4.*":$*.:D4. *4T . 14&A"*. <$<%8";:$*.<$8:>"."*#..D4.>$*>4<..$, #4A$3&"<D:h";: $*F.
W:+;:*0;:$*.R.)$>.SD4$&'F./O5Lb5 1\K["K KB F.

5LF M"+?%4h.W48.Y3%:8" 26 >"&:$%E=4+" $&>4A#.+:4&:8:+",:$*."*#.;D4.+;8&%3384. $&.&A<&$#%>;:=4.1%+;: >R.18$B L%
2%B8:#4"8;DF./0//b5e\5]"500 &6F.

51F N$T8"*#+.)@.N43A:.2NFSD49%5-4.$,. $&>4#+4&:8:+":$*."+." O . SPA<E*4*,.$,. <$<%8",:$*<$8:>">$A<"&";:=4.>"+4.
+%#:4+ SUDF@. 7" @.2%4&;$.N:>$. "*#.) *3" <RI *#:"* R.2%B8:>. Y#AF./0//b1g\/]" e SgbF.

5eR U$*8'.)F. Z*4.>D:8#".#$.T4.D"=4.".&:3D;.;$.A$&4R.2$<%8.)%+;":*F./051b5\5]e (K6F.

5gF )'=%84+>%. RIB$>&4":=BA*4 :>A*>ANTD'. T 4.+D$%8#484>;.:DBA+; >D:8#& 4. P:$4;D:>+F./005b5L ¥ "6 5 K& F..

5jF! );$884&.)XED". T4."&4.*$;. A$&"88".&4?%:&4#.;$.+484>;.;D4.B4+;.>D:8#&A*N." &A+<$*+4.;$ . W=958R:$4;D:>+F.
/00gb/N\e]"K16 &E..

JOF! P4**4;;, NF.SD4,"88">".$,.;D4<&:*>:<84.%8$>84",:=84*4 . >4*>4 F .P:$4;D:>+F./00jb/K\L]"/1LaKF.

/5F! Q:*0848>D%$&.)@.P&"%4& UB." .. D'<<4*+. TDA* <"Ad*+. 4*#C.i$+:4&:*3. &*3 (j4&ABAD"=:$8>D"*34. T::D.
[HRSE. R AR =44 F L 24&+<4>;.2+'>D$8.)>:F./0/@B\L]Y/L  (60F

2"34. 516.


https://publicationethics.org/about/what-we-do/our-story/core-practices
https://publicationethics.org/about/what-we-do/our-story/core-practices
https://population.un.org/wpp
https://doi.org/10.1111/padr.12685
https://www.jstor.org/stable/44133954
https://doi.org/10.1007/s13524-011-0055-y
https://doi.org/10.1007/s13524-011-0055-y
https://doi.org/10.1016/j.jaging.2005.07.002
http://doi.org/10.1080/13698230.2021.1886714
https://doi.org/10.1080/0966369X.2018.1553859
https://doi.org/10.1080/0966369X.2018.1553859
https://doi.org/10.1080/17449620600991960
https://doi.org/10.1111/j.1468-2354.2009.00539.x
https://doi.org/10.1080/21550085.2019.1652232
https://doi.org/10.1080/1600910X.2015.1080744
https://doi.org/10.1080/17441692.2020.1850831
https://doi.org/10.1177/00195561221082984
https://doi.org/10.1177/00195561221082984
https://doi.org/10.3197/jps.2016.1.1.27
https://doi.org/10.1111/1467-8519.00251
https://doi.org/10.1111/j.1467-8519.2008.00659.x
https://doi.org/10.1111/j.1467-8519.2008.00655.x
https://doi.org/10.1177/17456916241247152
https://doi.org/10.1177/17456916241247152

_/\
clj Canadian Journal of Bioethics

R|C Revue Canadienne de Bioéthique

IHSU& & ("HSIBI&IOMH] 1) IHSIZ(O+ [ ) +,- ) [aL+231+4]

"!"#$%&'()( L - (QaHs%n&' (S - 1 (

%HWZHHQ +XPDQ ([WLQFWLRQ DQG WKH (]
$UJXPHQWY 30DFLQJ :DUQLQJ 6LJQV (RU WKF

1@65%:"("#3%&'E&

,1231(45678390,123(456786614G:667="HI(BJ"&68$I$D$&Y%"=@K76$<87%%SL7<D7"M767"8:"D&E@=7":@6"7N8$<D8$:<O"M:I
58&<"S"T$:78QUV79"5&<"T$:7§QEW. X/04AMNZ(

1968;9 ( +<63=>78

57" 87N87" 7=@<76YK:<=7" Z%68$D%7" P7" G:667="=@6" B GQ$=" 87N8" $="6BK:<=7" 8! G:667-T &68$D%7" :<" &68¢
$<87%%$L7<D7" &68$ISDIRBBDEPR " PP @H&<PBY ("¥878=" =@K76$<87%%$L7<D7"&<P"Q@;&<"7N8$<D8$:<("B"K%&D7
[@7%[@7="=$L<&@WTE87" =@6" %&" 86&\7D8:$67" &6L@;7' =$L<=":<"8Q7"&@8PE6L@;7<8&8%$97"86&\7D8:6]0"&6L@$<L
%@87@60"&JI$6;&<8"[@7" % 7" FRBEXPFSH" RPE@H&<$8Y"7: 8:K$D":J"QEH"7TN8$<D8$:<"$="67%79&<80"=:"$8"$="<7D7==&€
K768$<7<8" 78"%@=8" P:<D" <YD7==&%$67" P7" 67D8$J$76" ¥ 8Q7"D:@6=7"&8"=7976&%"K:$<8=(

K% @=$7@6="67K6$=7=(

2@367/M6( B1CD@=46
KQ$%:=:KQ$70"2$:Y8Q$[@70"679@7"P7"%&" %$88Y6EB@E KQ$%:=:KQ]0"2$:78Q$D=0"%$8768&8@67"679FENOZOSPIE
J&@==7=0"7:<="86L@;7<8= &6L@;7<8%

+EE5A5>35@F6

&nTK&68;7<8":J""6@L"1:%$D]" &<P"1Q&6;&D7@8$D&%" >==$=8&<D7".F>_/O"F&8%:<&%"EDQ::%":J"|@?%$D" 7&%8Q" .aFE
_@<P&8$:<"._$:D6@LH:"P7"S&<7$6:0"VSO"T6&C$%

.@==16G@F4>F71(0(.@==16G@F41F@IB$%:"| #$%& &@'6$%:(9$%&D&dI$:DE@c(?6

B<"Q$="8685BY RBBSISDSRY%" =@K76$<87%%$L7<D7"M767"8:"D@=7":@6" TN8$<D8$:<0" M: GBMAE BOID @ET"2E1BR 7"
[@7=8$:<":J"Q@;&<"7N8$<D8$:<"8Q6: @LQ"8Q7"6$=e"K:=7P"?]"&68$I$D$&%"= @K 76$<87%6$L 7<D7BEEBIG=TDBRIDLSQEBS; 0"
f(((g"?$:78Q$D$=8="Q_97"<:8"&P7[@&87%]" TREFKIPE%: = KQ76="%&De"&"6:?@=8"8Q7:678$D&3 OB IBBBLL "< @&<D7P"
&<=M76="8:"8Q$="[@7=8K(4A/O" G:667="K67=7<8="Q%="8$;"&=";:PBGRD:@6&L7";:67"9$L:6:@="P7?&87" &?:@8" 8Q$="8:K$D"
&;:<L"?$:78Q$D$=8=0"&<P"8:"P:"8Q$="7]"&KK%]$<L"8Q7"8Q7:678$D&%"I6&; 7M:6e"8Q&8"B"Q&I7"P797%: KBS BHEPHEBTDEST'BQ7"K
:J">EB".K(4A2/("

B8":&]"=:@<P"976]'K6:;$=$<L"MQ7<"=:;7:<7"7;76L7="MQ:"D&<"I$%%"$:K:68&<8"L&K="$<"e<:M%7PL7":<"&"D::K%7N"&<P"67%79&:
8:K$DO"$<"8M:"&67828:78Q$D="8<P"KQ$%:L2KBP&S"<:":<7"Q&="277<"&?%7"8:" J$%%"27J:67("G QLB DEBRS QT 6 7 &P 76
&887<8%:<0"=$<D70"=7&6DQBEBEIBDSEY"=@ K 76$<S PRV SRQIIBT 8$D&Y%" I6&; 7MGBeP" B68$I$D$&I"= @K 76$<8PHYSL7<D7
78Q$D=">FBQ7:678$D&%"I6&; 7TM:6e/":<"h::L%7"EDQ:%&60"M7"Q&9I7"8Q7"J:%%: M$<L"67=@%8-EEPLKIDSIRTISIE 32"
))AO"$<"8Q7"=7&6DQ"D&E6STP": @8":<""7D7;276"AD")*)2/(

*7670"8Q7<0"$8"$="&KK6:K6$&87" 8:" KW QLB ESIE6=B('G:667=F"&==768%:<="&2:@8"8Q7"$<&P7[@&D]":J"8Q7" &KK6:&DQ7=":J"
2$:78Q$D$=8="&<P"KQ$%:=:KQ76="D67&87"&"?@BCPBQI'RB&; 7%]'8:"P7;:<=868&87"8Q&8"$<"8%%"8Q7"67%79&<8"%$876&8@6 70"
D&<"?7"D:<=$P767P" &P7[@&87%]" TN&;$<7PO"<:6" $="8Q767" &"6:?@=8"8Q7:678$D&%" J6&;7TM:6e(" B<=:J&6" &=" Q7" &KK7&6="<:!
&P7[@&87%]"679$7M7P"8Q7" %$876&8@670" <:6"K67=7<868Q3" 678S7MSIL" D768&$<"87N8=0"<:6"$P7<8$J$7P"8Q7"&@8Q:6="2J"
87N8="7]"&67&":J" TNK768$=7".2$:78Q$D=":6"KQ$%:=:KQ]/O"G:667=";&]"Q&I7"D:;;$887P"&";78Q:P:%:L$DE&Y" 766:6":60" @%8%$;&87
Q&9I7"'K78$8$:"K6$S<D$K$$0"=$<D7"Q7"?7L$<="8Q7"87N8"MISQRF:&TBBRIT"IM67".J"Q$="86L @; 7<8/"8Q&8"Q7"P:7="<:8"K6:K76%]"
P7;:<=86&87("iQ$%7" M7" D&<" &==@;7" 8Q&8" <:8" &%%"8Q7" 67=@%8=":J"8Q7" &?2:97"=7&6DQ7="&67" 67%798&<8" 8:§&<=M76$<L" ¢
[@7=8%:<0"8Q7"67&P76"$="<:8"K67=7<87P"M$8Q"&<]8Q$<L"8:" Q7% K BB 7 MDERTBNSE<8"8Q7"87TN8="<:8"679$7M7P"?]"8Q7"&@8Q:6"
M:@%P"<:8"DQ&<L7"&"=D7<&6$:":J"8Q7"P72&87"8Q&8"Q7"K67=7<8="8="$<D:;K%787("B<=87&P":J"K6:9$<L "8Q&8"8Q76 7"$="<:"L::P"
8Q7"[@7=8%:<0"Q7"=8&87="8Q&8 BIMH78&<P"8Q&8"Q7"M$%%"K 8 @EPF:BIY76"M&JO":<"MQ&S8"?2&=$="P:7="8Q7"&@8Q:6";&e7"
8Q7"&?2:97"D%&$;="&?: @8"8Q7"%$;$8&8%:<=":J"2$:78Q$D$=8="8<P"KQ$%:=:KQ76=0"$"=@DQ"?6:&P"876;=R

GQ$="M&6<$<L"=$L<"$="&" 2$L" :<7(" B<" =7976&%" K&B6&LE&KQ=0" G:667="@=7="P7D%&6&8$97" =7<87<B73TB7IIVBS<L" J7TM" :6"
=78%;7="\@=8"1<7,"=:,78%;7="8Q&8"=$<L%7"67J767<D7"$="8:"Q$;=7%J/("GQ$="D&<<:8"?7"D&Y%%7P"&" % $876 &8 @BTB79ISTM(" 7=k
K("420"3:6"7N&;K%70"Q7"&<<:@<D B BTR=@="9$7MIQ$DQO"$<"J::8<:87"A0"Q7"$<J:6;="@="Q7"Q&="8&%6 7 &P TIBIPHE"8Q7
9$7M("i7"&67":<"8Q7"=7D:<P"K&L70" &<P"M7"&67" &%67&P]" J&D7P" M$8Q" &" =@KK:=7P" D:<=7<=@=".MQ$DQ" M&="&" P7I&@%E
D:<86:976=$&%"8:K$D("GQ7"&@8Q B MKL&$<"MQ]'8Q7"876;$<:%:L]' DQEM FRYy"K67J76"8Q7"<7TMg ' 8767 "=&]K (42/("
176=:<8%"K67J767<D7="&67"<:8"7N&D8%]"&"L::P"M&]"8:"&DQ$797"8Q7"D:<D7K8@&%"6:?@=8<7=="8Q7"&@8Q:6"D%&S;7P"8:"=77e
T&=TP":<"&"J&$6%]"%$;$87P"<@;?76":J"87N8=0"Q7"M6$87="=7<87<D7=0"D678&8$<L"&"Q$LQ%]"[ @ 7-BR&&2N@;Q76&8:70"7JJ 7D8(
f(((9"M: @%P"=&EBY((HK(AW/BQ7"9&=8";&\:6$8]":J" KBBNS$<D8$:<$=8="&DD 7KK (ANHO" &<P"=:":<(" G :66¥86&<=Q@;&<$=8="
&67"67P@D7P"8:"8M:"87N8="?]"F$De"T:=86:;0"MQ$DQO"J:6"&<]"7TNK768":<"8Q7"=@?\7D80"$="<:8"797<"67;:87%]"D:<9$<D$<L"$<"k
8Q7"K76=K708%)"8Q$="868<=Q@;&<$=8"8%:<7(

.. ) HINHE%&'&( 567 &8397"5:;;:<=">886$?@8%:<"A(*"B<876<&8$:<&%"CID7<=7 BEEF)2+1 3A++2


http://cjb-rcb.ca/
http://creativecommons.org/licenses/by/4.0/
https://cjb-rcb.ca/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.7202/1118904ar
mailto:murilo.vilaca@fiocruz.br

"HS%B( 1) &

&

/1012"3+&40&*"1",586,& 7$##$/8&07&/09:0;"4"03&0//<1;&=6,3&"4&";&/#$"9,2846$4&=6$48&";&41<,&701&"32">"2<$#&9,9?,1;&07 & $&/#$;

$#,0841<,&701&46,&/#$;;&/03;"2,1,2&$; 5@ 3Z AB-CA&DO11,;&:<4;&,>,1846"3+&"3& 4B E3RH. LA BC58&$;&6,&;4%$4,;&"3&7004304,&

-E& F4&",&701& 46",&1,$;03& 46$4& 03,& 9"+64& =";6& 40& [#$;;"78& >,1;"03;& 07& 41$3;6<9$3",95& #03+4,19";95& $32& 046,1& DGHIJ
@D1$3;6<9%$3",95&GL410:"$3";95&H"3+<#$1"4$1"$3";,95&10;9";95&I$4"03%$#",45&G 77 ,/4"> & #41<",95RHIPRKD3B#0+",;&$; &
HOM.4"3/4"03"; 4&D-5& :AN(CA& #460<+6& 6,& 9$8& /#$"9& 4894886,84"4"03& 07& $& :0"34& 07& >",=& 20,;& 3046"3+& ?8& =$8& 07&
;<u#8"3+&$22"4"03$#&,>"2,3/,&01&;<::0BB'5& :A---BDO11,; 8<32#,&7?,/09 ,; &3/1,$;"3+#8& 7<##&07&2"BFGLB45& $32& $;&$&
1,;<#458&46,&/03/,:4<$#&+$:;&="28A

&

.&;,/032&=%$13"3+&;"+3&1,7,1;&40&DONRHF&$32&=6P4& F&="##&/$##&46,&,:";4,9FR$$ B ED-5&:AOPC5846,&$<4601&:10:0;,;A&
FO$+"3"3+&",&$&=032,17<#8&6<9$38&/$:$/"48A&Q<4DRI3&P3& :0;;"?#,&"9$+3$4"03;8?70<4&=6$4&$3& . HF &/0<#2&7?,5&$&/03/,:4&

46%$486%;&7,,3&<;,2&"3&>,18&2"77,1,34&=$8;5&D011,,&;,,9;&408&"3/<1&46,&#$/R&07&/03/,:4<$#&@$325&F&$225&,: "4, B4R&107<;43,;;
6,&:0"34;&0<4A&S<146,1&035& BE4G:##,3/,&!",=; &,/4"035&D011,;§0$+"3,; $=0&046,1&,.4"3/4"03&;/,3%$1"0;&"3>0#>"3+&46,&
.HFA&F4&=0<#2&7?,&901,&/06,1,34&01&:1<2,34&40&6A*A R & $3&. ¥F/$<;,5&$;&6,&/#3"9;5846,&2,4%"#,&07&U0"3+&GLA"3/4&$1,&
:$1$90<34 §@-5&:A08CA&

&

Q<48&46,1,&";,&$3046,1&;"2,&40846,&,:";4,9"/&+$:& A6 $4 &L BB HDBE"+64,2A&F3&$&1,/,34&:<?#"/$4"035& . +$1 & $ 3NV ERHET+<,2&

46$4& 6<9%$3& ,L4"3/4"03& >"$& $3& .HF& 9$8E PORHBA& 07& /6$1";,9$4"/& ,L4"3/4"03& 4618HB2& /0<3;,#& 46,& $20:4"03& 07& $&
¥9$+"3$4"03&"3;<1$3/,&701&$3&"341"3;"/$##8&<3/,14$ "B &421587&/0<1;,5&71,,&40&"9$+"3,&$3& . HF&="46&;</6&:0=,1& Y#"'R,&
HR83,4Z8aW5& AOCSMEBR<4&/#$"984598&"'3$4"03&"3;<1$3/,&077,1;8$&=$8840&?1"3+&$44,34"03&40&,1.4"3/4"038461,$4,846$4&0>
70/<;"3+&03& Y. HFZ& $32& 046,1& ,L04"/&,14"3/4"03& 461,$4,& /$Q& FHQABA& YAAAZ & [<9$3"48& 3,,2,& "9$+"3$4"03& "3;<1$3/,& "3&
1,,:,/4&07&,1L4"3/4"03&461, %D W5& WX A&

&

A$1&$32&!1"#$%$&;4$14&7109&$&7$/4&40&077,1&$&1,#,>$34&3019%4">,&$3;=,1&40&$&/,34 1 $#& TEOALLBEOLENRNEULT, B4, &
:00#&07&=0118&=,&;60$#28/$4,840&,$/6&,.4"3/4"03&461,$4&Y\AAAZAL]3#8&46,3&/$3&=,&2,/"2,&=6"/6&461,$4;&40&"+301,&$32&=6"/
;,1"0<;#8&:1,:31,&70B@W5&:A--CA&D6,&$84B01,;4"03&";3 &, L$/4#8&+10<32?1,$R"3+5&?<4&+">,38&46,8&/<11,34&;/,3%1"05&"4&:10>,;&

40&?,&>,18&<;, 7<#E&BQ&#2&70/<;803&46,&"341"3;"/&/$<;,;&078&$&:04,34"$#&461,$4&07&,L4"3/4"0358&46$4&";5&"3&Y 3,=2&,>"2,3/,A&X
:10>"2"3+&01&$221,;;"3+&,>"2,3/,5&0<1&"9$+"3$4"03&/$3&4$R,&<;&7$1&7109&=6854&9%44,1;A

&

#460<+6&6,&:109";,;&40&077,1&$&;0#<4"03&40& 46,& :1028/B&BEA 07<;4&46,01,4"/$#& 71$95QDR11,;&;<1:1";"3+#8& 7$"#;&40&

/03;"2,1&46$4&6,89%$8&6%$>,&7,,3&/$:4<1,2&?8&46,&/6$1",9$&07&$&461,$4846$4&9$8&?,&7$1&7109&1,#,>$34&40&46"3R"3+&107<;4

46,890;4&7<32$9,34$#&:$14&07&6",& T<,;4"03E&X0<#2& "4& 73R & UBE, G$146& @1,$2E&6<9$3&?,"3+;C&=,1,&R"##,2\& F3&46";&
1,+$125&D011fi803/#<;"03&20,;3 $&;0<32&;0&"330>$4"& E&

&
"8&60:,&";&46$4846",&:10>"2,,8$&6 #:7<#&2,+1,,&07&/#$1"488&40&$&2,/,:4"> #8&/09:#,L&";;<,E&3,$1#8&,>,1803,&
"3/#<2"3+&90;4&0,L4"3/4"03";4;& &=0<#2&/03/<1& 46$4&46,&9%;,&9<12,1&07&,>,1803,& 03& G$146& =0<#2& ?,&
,L41,9,#8&?$8@-5& ANBCA

&

S01&;09,03,&2,,:#8&"34,1,,4,2&"3&46,&40:"/&07&6<9%$3&,1.4"3/4"03&$32&/03/,13,2&$?0<4&46,8& T<$#"'48807&46,82,7%$4,5&D011,;& 20,
304&;,,9&4086%>,&;"3+#8<4846,890;48461,$4,3,2&2%3+,15&301&4086%$>,&077,1,289% 01&/0341"?<4"03;84086BI3 688/ S &

>" = 18

&

F&/03/#<2,&46";&/099,34$18&?8&6"+6#"+64"3+&$&/03410>,1;"$#&/6$1$/4,1";4" /R0 B4 $4"03&"3&;09,&07&6";&4,L. 4,8 @6,1,&
"&46,846"12&=3$1&'3IBCE&#$?,3+&$;&,<+,3"/;&=6$48&6,&=3$34;&40&/1"4"I"" | A&[,848;& 4,198, T<,34#8&"3&6";&$1+<9,34;A&F3&
$3046,1&4,L45&%$#03+;"2,&U,?1<5&,<+,3"/&"2,0#0+8&=$;&46,&>,18&;4103+&#"3R&?,4=,,3&>,18&2"77,1,34&46"3+;E&1$/";95&L,30:60"
[#$;;",95& $?#,";95& ;,L"; 9 B41$3;6<9$3";95& GL410:"$3";95& ;"3+<#$1"4$1"$3";95& @902,13C& /0;9";95& J$4"03$#";,95& G77,/4">,&
H#41<".95&$32&#03+4,1989BRA&

&

F3&6"&4,L4& @-C5&"3& 700430%1%; &/5&46,8& =0125& T<$#"78"3+& "4& "3& $3& "330>$4">,& =$8E& 2"+ &EBER, ANFT AL G<+,3"/;&

$: :,$1;&"3&7004304,&3<9?,1&-W5&"3&668/8&4,;EEE01&$&2";/<;;"03&$?0<4&=6$4&0<1&$14"7"/"$#&2,;/,32$34;&9"+64&? ,&#"R,5&$32&
46,&,46";&07&/1,34"3+&3$14"7"/"$#&2,;/,32$34;5&;,,& @WVCA&a04,&46$4&F&0?_,/ARACEAB, &0 BAESI PRAAEBS48& 46", & :$L&

,L:#01,;A &0-5&:AN(CA&F3&$3046,1&4,L45&D011,;& B4 4&#8348,3"/";4;&=$34&40& 20& $=$8& ="46& ?"0#0+8& BAIPE AL D6,&
1,7,1,3/,& WV&&3&D011,814"/#,&";&$&4,L4&?8&K$>F"$& $32&DHSAF& "3>"4,846,& 1 B2PP&IRBES14"/#,5&"3&=6"/6D&2H8&

L, $R"3+5846,&$<4601;&$1+<,846$48&"3&$&68:046,4"/$#&;/,351"0&07&"99"3,34&$32&"11,>,1;"?#,86<9%$3&,1.4"3/4"038 @46 B&#4"9%54,&4
"4& =0<#28&?,&?,44,1&40&/03;"2,1&60=&40&:1,;,1>,&;09,&07& 46,& >$#<,& 07& 6<9%$3& ?,"3+;& ?8& +, Y1345 3+& 303;;,01;&
@?3R&03&;"#"103C&46$3840&20&3046"3+A&.4&30&:0"348&"3846,&4,L 4&20&KS>F"$&$32&!"#$%$&P1+<,846$4&=,&;60<#2&20&$=$8&:
$#40+,46,15& 301& 46$48& 46";& =0<#2&?,& 2,;"1$?#,8 01& ?,44,15& =6"/6& #"9"3%$4,;& $38& :0;;"?"#"48& 07& "2,34"78"3+& #& & $<4601;&
<+,3 "["4;A&

&

D011,;&<;,;&46,&,L:1,;;"03& $14"7"/"$#&2,;/,32$348%$32&/011 #$4,;&"4&=2BLA$#& ,<+,3"/;BA$4"3+& A6 FAR0? ,/4&40&46,&;014&07&
R'+"A$HE& <+ ,3"/RE&D-5& :AN(CA&F3&046,1&=012;5& D011,;&$;;0/"$4,;& K$>$""$& $32& "#$%$& ="46& $2>0/$4,; & H DK 2MFB &L #
<+,3";A&Q<4&$&/#,>,1&1,$2,1&="##&,$;"#8&;, &46$4&46",&";&304&41<,AKS>$ "$& $32& !"#$%$& 3,"46,1&,L:#01,5& 9</@R #,;;&2,7,325
/1,$4"03&807&$14"7"["$#82,:/,32$34;5&:0;4<#$4"3+8&40820&$=$88&="46&?"0#0+88&$#40+,46,1A&D6,1,701 BE&AEHER, 2433403807 &
<;,2&?8&D011,;&6"9;,#7&20,;&3048&$::#88&40846,9A&D6,&$<4601;8&$1,&>,188&/#,$1E&46,88%51,&304&%$2>0/$4"3+&46,&,L4584"03&07&6<
301&"4;&1,:#%/,9,34&78&$14"7"/"$#&2,;/,32$34;,& @=608=0<#2&7?,&;<:,1"01CA&HA4$14"3+&7109&46,&68:048 MASZ& 6L &LA6,1,8";&

*$+,&-) &



"HS%B( 1) &

$/&"01,/2"/+& 345,$3& $/2& 34$3& 34,5,& "6 & $& 7"##& 38& $225,66& 34,&"669,& 8:& 8958 183,43)$5A 28DA38834,B& 158186,& 34$3& 7,&
<8/6"2,5&74$3&,/3"3B&<89#28&69<<,,2&96>&<$55B"/+&$6&09<4&8:&8958&490%/&C$#9,&$6&1866"D#,?&E4, SIBHF2 BRRE$5EB &8

$934856&28,6&/83&$##87&$/B&"/:,5,/<,&34$3&34,"5&$5+90,/368:85/€&3 B3?&

&

E5$/6490%/'636>&1%83"/<3"8/"636>&85&%$/B8/,&E855,6&7$/36&38&81186,&689/2&5,15,4,/6"D#,&$3&34,&85"+"/>&74,/8&$668<"$3,2&7"34¢

,9+,"<6>&7"34893&,C,/&/,,2"[+&38&,; #$"/&"/&2,134& 74$3& 34"6&0,$/6& "/&"36& C$5"896& :8506 & $/ & ABBGBI6"2,5"/+& 34$3&

#$D,#/+&680,8/,&85&680,&$5+90,/3&$6&,9+,/'<"63&28,6&/83&3,/2&38&#,+"3"0"H,&34,01"3>&"3&"6&"01853%/3&38& 1$B& $33,/3"8/& 38!

635$3,+B&8:&34,&$93485>&74"<4&<$/&D K GHAMB5"$2&8: &: $##$<"896&&$B67&

&

J/I& E855,B&53"<#,>& 34,5,& $5,&680,& "/3,5,63"/+& <#9,6& $D893& 34,& 158D#,06& 8:& 34,& 2,D0$3,& 695589/2"/+& 34,& K9,63"8/& 8:& 490

113"/<3"8/>&69<4&$6&34,&2"::,5,/3&<8/<,13"8/6& 8:& 74$3& "3&0,$/6& 38& D,& 490$/?& E4,&8C,5C", 7&3856,£30$8/& 186"3"8/6 &

7"34"1&,;"63,/3"$#&,34"<6A&0$B&SH#68&D,&96,:9#&:85&"/35829<"/+&34,&2,D0$3,>&D93&34,&<5"3,5"$&:858&2,:"/"[+ &7 A BR6,8$5,&34,&0
$5,89/<#,$578&*,54$16&34,&0863&"'01853$/3&34"/+&:85&$2CH/<"/+&34"6&2,D$3,&'6&388&$225,66 &9FIEBB A BB EH/$#B3"<$#&
7$B& 1866"D#,>& $/2& 34,& #,$63& "2,8#8+"<$#& 85& 15,1.92"<,2?& J/63,$2& 8:& :5$0"/+& $934856& $/2& 1,561,<3"C,6& 7"34"/& $& 15,<8/<

:5%0,785M>&#$B'/+&34,01"3>&7,80963&"2,/3":B&487&<8/<,136>&$5+90,/36>&,01"5"<$#&,C"2,/<,>&$/2&" 0$$/¢ERBLROD"/,2&
38&+,/,5$3,&34,&D,63&1866"D#,&9/2,563%/2"/+&8:834,&381"<?

&

E4"/M"/+&$D893&34,&345,$36&38&34,&15,6,/<,&8:8&490$/6&=$/2&/8/490$/6 A&8/&N$534&"6&<59<"$#&382$B?&0,&/,,2&38&9/"3,&34,&D"
8:&0"/26&%$589/2& 38 A?&I0$+"/$3"8/&"6&15,<"896* &8 "B&/,<,66$5B>&D93&7,& 7"##&/83&6$C,&490$/68&$3&34,&,;1,/6,&8:&+882&

$5+90,/362&

&
rHS%I (Y & IQI(R & +$%+8,10 &)@ )&
"1"28"1"34/ 5 687389-):"1"34/ 5

&

S,& 5,0,5<"& #&T$<"8/$#& 2,& U,6,/C8#C"0,/38& G" /3V:"<88 J&34$/M&34,&G8/6 #48&T$<"8/$#&2,&U,6,/C8#C"0,/38&G",/3V
E,</8#W+'<88& =GT*BA895& 68/86893",/& X& #$& 5,<4,5&4 E,</S#HW+"<8& =GT*KA& :85& 34,& 5,6, 8DUB53Y& Z**] F
Z{] P _ZTJUZUNa& =P-R'@I'(" HKAb& G4$0$2%” ZTJUZUNa& =P-R'@I(" RAb& GA4$0$2$& _/'C,56¢
_["C,56%#8& =P'-P-Cl'(@ FAD& dS#6"63$& 2,& *58293"C"2$2, =P-P-cI'(@ FAb&JS#6"63$&2,8*58293"C"2$2,&,08*, 6KBBS&

* 6K9"6$8RA['&=@-RQ(PI'(@ AR =@-RQ(PI'(@QAR
:83<-'4/5) B4.2=4/5 :83<-'&4/58<5>34"2"/@
79<9/&X&2e<#$R5 T8/,&388&2,<#$5%

2)'4'83% @) 482/ # BS&Z:: 2%

f,6& €2"3,956& 693 &#,68 5,<800$/2$3"8/6& ,3& #,6& 158<e29 E4,& ,2"3856& :8##87& 34,& 5,<800,/2$3"8/68& $/2& 158<,2¢
26<5"3,6&2$/68%85,8*5$<3"< & & GG*N?&*#96& 15e<"6€0,/3> 893#"/,28"/&34,8G g KeB5,&*5$<3"<Bal <""<$##B>&34,8,2"38
35$C$"##,/38 18FHB5, 582,68 1#96&4$93,68/850,8KK69,6&2,&F 7T85M& 38& ,/695,& 34,& 4"+4,63& ,34"<$#& 63$/2$526 88 80
19D#"'<$3"8/>& B& <801MPHRH'<$3"8/& ,3& #$& +,63"8/& 2,6& <t "/<#9I2"/+Y& 34,& "2,/3":"<$3"8/& $/2& 0$/$+,0,/38& 8:& <8/:#'<3
2 Y/3e5h36& =1895& #,6& €2"3,956& ,3& 1895& #,6& $93,956 "/3,5,63& =:85& ,2"3856& $/2& :85& $934856A>& 34,& :$"5& ,C
eC$#9$3"8/8& 2,68 0$/96<5"36& ,3& #$& 19D#'<$3"8/& 2,8 0$/9€ 0$/96<5"136>& $/2& 34,& 19D#"<$3"8/& 8:& 0$/96<5"136& 34338
5e18/2,/3&$9:&/850,6&2 fI<##,/<,&2,&#$&5,C9,8 L8O5/$&63$/25526&8:&,:< ##,/57?

| @A@'!@B;@6

-2l E855,6&*?&&$53""<"$#8&691,5"/3 #"+ /<,&7.5,8388<$96,&895&.,:3"/<3"8/>8 789428 34$ BBSIFL SRSBYS/$#88:&
d"8,34"<61\,C9,&<$/$2" //,&2,&D" 8e34"K9,?&'(RbQ=@ QR

21 *5" & 2887&38&0"/&NC,5B&Z5+90,/3Y &BA&S/2&ZDI6,&8:&f8+"<?&T,7&k85MY&G8/3"/990b&&((.?

@? |,D59&E>&E855,6>&IE2R&ENAG\NZI&DI/2#, Y& 9+,/'<68$/2834,&1580"6.&8:8&9381"$834589+48$53":"<"$#&+,/ 5HH#E&
"I3 1<, 2&M"563& 8/2$B2& (Ph'c=RA?

PP Z+$58>&!"H$%$E  PELS53 <" $H&EO1,5"/3 #H + /<, &$/2&34,8158D#,088:8<4$5"60$3"<&,:3"/<3 PESBIGSHRS: &
N34"<6&$/2&N0,5+"/+&E <4/8#8+" 67& (RD@RFEYE

R? EB855,6&*?&!"+'3$#8.9+ /' <68$/2&34.8..3"/<3"8/88:&490 PRI A&*SH#"<B&*5786-&9&(R? &

)2l ISCSHHSEZ>& I HSY$& BB/ &, 3" /<3"8/&$/28 7Y &TASBE<$I&# $5/8:580834,8943"0$3,& 328 AH#86814B&N&
E,<4/8#8+B?& (Pb@Y-) %

*$+&-). &


https://publicationethics.org/about/what-we-do/our-story/core-practices
https://publicationethics.org/about/what-we-do/our-story/core-practices
https://doi.org/10.7202/1118904ar
https://doi.org/10.5210/fm.v29i4.13636
https://doi.org/10.5210/fm.v29i4.13636
https://doi.org/10.55613/jeet.v35i2.166
https://www.techpolicy.press/digital-eugenics-and-the-extinction-of-humanity/
https://doi.org/10.1007/s13347-024-00706-2

T

C J Canadlan Journal Of Bloethlcs "H$%&'()* +"#$1%!&'()*+! I-).I"#$I&'()*+ /- ,./01 23.5 YA
R|C Revue Canadienne de Bioéthique
\/— !

"#$%8 &)+ ,(&-.&

SQGRLQJ 6XLFLGLVP $ 7UDQV 4XHHU &ULS $
SHWKLQNLQJ $VVLVENH® HRQBLGH %DULO

! @9)19%"#$%&'()*$7

(01230 45167896
BC"R6$" L$="M9" =@NE®=""?)0C$%*" SE*@ICCI<IYQIR@E YRI)9" :=" %(" <()9" E(<LICC:%I" $" E@))9%*" :==@9" *R$%"
E):*:P@9" M9="*RS<9="M9" C$" L) T;9%*:(%" M@" =@:E:M9" 9* 9Q$<:%:%I"*R9"*(L:E="(X"=@:E:M9"L)9;9%*:(%"$%M"$==:=*9)

$==:=*T+" §=*"E9" P@ $SEE(<LC:" M9" <$%:S5)9" 9QEIL*:(%%9( YR$*"R$="799%"9QEIL*:(%$CCK"$EE(<LC:=RIM"?K">CIQ$¥
>C9Q$%M)9"US$):C"M$%="=(%"(@IS(H2!34'5'1'67819!:;#$6<! R:="2((&'0$1('$2!34'5'1'67819!:;#$6<1=4)):<I";'>19>>: (#5+!*(!
=4));<1"S195> (#5+X(1-)*+$2'S  21@966'6%)1AI34'5 T, -, V2+" -)*+'$? '$2!@966'6*)1AIZ4'5 I, -, V2+"ZR:C9"*":="@%P @9=*:(¢
U:9%"P@"$§l:==9"%E (%*9=*$?CI<OVEMI"E (%*):?@*:(%"<$N $" <$N()" E(%*):2@*:(%" *(* *R9" X:9CM" (X" =@:E:M9" L)9;9¥
$@"M(<$:%9" M9" C$" L) T;9%*: (%" M@" =@:E:MEMIME"C@): $==:=*9M" MK 6)9<$)&$?CK" AE()IM" :%" $" =:%IC9" 2((&J"
)9<$)P@$?C9<9%*" 9QLC()T9" M$%=" @%" =9@C" (@; $@*R(E"*RO(@IR"$%M"E):*:ESE=(®:%I" $LLI$)=""*("X$CC" =
)$:=(%%9<9%*" SLL)(X(%M:" 9*" E):*:P@9%@S9@)" <9C9" X$:)! 'R9)9" R9" 9QLC()9+9Q:=*:%I" $%M" 9;(C;:%I" ;(C@%*$)K" $=:
MTX$@*'C()HR@QLC()9"CI="$LL)(ERI="9Q:=*$%*9="9*T;(C@ =@:E:M9"$LL)(SER9I="1%"*R9"=9E(%M"L$)*"(X"R:=")9;(C@*:(%
=@:E:M9" $==:=*T" ;(C(%*$:)9" M$%="C$" MI@Q:S<9" L$)*:¢

(@;)$19")T;(C@*:(%%$:)9+

#:61 ;901" =>?@:7AL’
L)T;9%*(%"M@"=@:E:M9J"$:M9"W"<(@):)J"L(C:*:P@9"M9"=$ =@:E:M9"L)9;9%*:(%J"$==:=*9M"MK:%IJ"RISC*R"L(C:EK

4BBC<C86C:D1
$79=+"[)1:%:$"\%6:;9)=:*K"19=9%$) ER"89%6*9)"(%"[:(CO%EZ 9=*":)|:%:$"\%6:;9)=:*KJI"N()I$%6*('%6J"Z9=*"T:)|:%:$J"\% *OM"F*$*g=
7Bo=+*@*9"(%"[:(CO%ED"$%M"F(E:$C"BY%N@=*E9J"[$%E(@;9)J"U)*=R"8(G@<?:$J"8$%$M

1:77>1E:DA8SDY>' 1:77>1E:DA>DI>F "I@9)19%" #$%&'()*J:%=>*@*9 _1:=1+%9*

YR9)9":="%("M(@?*" *R$*" >C9Q$%M)9" U$):C" R$="@L9%MIM" L)9;$:C:%I" SLL)($ERI=":%"=@:E:M9" L)9;9%*:(%+" ":="$LL)($ER" :="
N(@%MIM"*R)(@IR'B@99)E):LCI%="$%M")9C9;$%*" X ()" L)SE*:*:(%9)=T?FBBX*R.$):9=J")9=9$)ER9)=J"$%M" (*R9)="E (%E9)%9IM"
"*R"COI$CJI"<9M:E$CJI"L(C:EKI"$%M"9*R:ESC":<LC:E$*:(%o=+"":="E(%*):?@*:(%"*("*R9"X:9CM" (X"=@:E:M$C:*K":=20)X(@ % M"$%M"
%(*:(%="*RIIY(LCI<@="%9IE9==3$): " M9*9))IM" X)(<" $**9<L*:%I"*R9"$E'$GC"E(=*=+"YR9";9)K":M9$" (X" L) (;:M:%I"=@LL()*": %"
$XX:)<:%1"$===*9M"=@:E:M9I"X()"'=@:E:M$C"LI(LCI"$LLI$)="3$*"X:)=*"?C @ €R6* @S B{EPBM T} (%0*)$: Y MIERON: @ %*:C"(%9"
M9C;9=":%*("R:="):ERCK"M9;9C(LOM"*R9()9*: E$C"*)9$*:=9]" RAFR@¥EMOBJ" ECI$) CK" 9QLCS$:%9IMI"$<LCK"=@LL()*9IMI"$%M" C(I:ES
A()9(;9)I"$CC"(X"*":="<()9"E(%:;:%E:%ICK"(XX9)9M"?K"$"=ER (C$)"R("R$="9QL9):9%EIM"=@:E:M$C":MI$*:(%"=:%E9"R’="K(@*R"$%N
R:MO"R:=":M9$*:(%="X()"(;9)"$"K9$)"X)(<"LRK=:E:$%="*("9;9%" (?*$:%"FRISEGT 9*+"

0$1('$2!34'5'1'67 "142="?(*R"$")9<$)&$?C9"L)(*9=*"$%M"LCI$"*("@%M9)=*$%M"R("=@:E:M$C"LI(LCI"9QL9):9%E9"L9);$=:;9"X()<="(>
E):<:%$C:a$*:(%J": %ES$)E)$*:(%J"<()$C:a$*:(%JI"LS*R(C(1:a$*:(%6J"=*:1<$*:a$*:(%6J"<$):%$C:a$*:(%J"9IQEC@=:(%J "$UNEM: =E):<:%$*:
$UER()IM"MI=*)@EKIORI"$)I@9=J":%"$"C(I:E" (X"<:=I@:MIM"L)9;9%*:;9"E$)9"*R$*" MI<$%M="$%":2%N@%E*:(%"*("C:;9":%"$C<(=*
E(%E9:;$2C9"=*@%$*:(%+"YR$*" X SFONPI%ESLL) (SERJI"RY"E(%;:%E :%ICK"9QLCS:%=J"SEE(@%*="X()"<$==:,9"X$:C@)9=":%"=@:E
L)9;9%*: (%" C:%&IM"*("$" NBIEQ" $%M" L)$SE* E9"*REI'OC" MO$*R="2K"=@:E:M9")$*R9)"*R$%" L)9; 9% F@RIEMS$C" LI(LCI"$)9"
(LL)9==9M"?K" R$*"R9"E(:%Z*) @E*@)$C"=@:EM%LIQLI):9%E9"$CC"*(("X$<:C:$)"X()"X$)"*(("<$%KI"9=LIE:$CCK"*R "' R("M(%
X:*'2:%$)K"E$*91():9="(X"19%MHNE'=0Q @$C:*K+"

YRO"=9E(%M"L$)*" (X"R:="2((&"*R9%" (L9%="*R9" M(()"*(" *R9" ) OE WBY:BR (;9<9%*J" %(" :<L)9==:;9CK" [)(%"*(" (;9)" .-"
01$%:a$*:(%="C(E$*OM":%"V-"E(@%*):9="(%"=9;9)$C" E (FBSEELU206I"*("*R9"Z()CM"bIMI)$*: (%" (X":IR*"*("#:9"F (E:9*192+"
G(*"=@)L):=:%ICKJ"$"M:;9":%*("=@:E:M:=<"(@CM"%(*'=99<"$"=*)$%I9) "*("*R(=9"$EP @$:%*IM" *R"*R9"*(L:E"(X"$==:2RIM"=@:E:M9+"
%(*9="*R$*"%9:*R9)" X:9CM" :%" *=")9=L9E*::9" =*@M:9="9QLC()9="*R B (SRUPHRR)OX" 106X ()<$*: (%" :%" =@:E:M:=<"@rgg:=
MK:%1J"$%M" % (" M:=E@==:(%" (X"=@:E:M:=<"$GLaNIR)(L(%9%*="$%M")9=9$)ER9)=+"YR9"C:*9)$*@)9":%"?(*R"X:9CM="(<*="*RQ'
(*RO)+

U$):C"E):*P@9="BIRM:9"=(E:9*:9="X()"*R9:)" =*$*OM" (PNOE*:;9"*(" L) (;:M9" $==:=*9M" MK:%I"*R$*" $SMR9) 9="M" C@@ +DH$Y.9="
9=*$?2C:=RIM"™R)(@IR"C$'=""*R:%"R9:)"N@):=M:E*:(%="1$CC"(X"R:ER")IP@:)9"$LLC:E$%*="X()"*R:="L)(;:=: (YR 2D' W) "=:E&I K9
$9M"(X"$"E9)*$:%"=9%:()"$19"*R"X9"9C:1:7:C:*K"9QEIL*(%=2+"9"2):%I="*R9") 9$MO)"?$E&"*("Re=2 IR EFCH9)  *R$*"*R ="
='$19:=*J"$2C9:=*J" $%M"=$%:=*+"YRO" (CM9)J"*R9"=:E&9)J" $V#" REBERED " $)9'$="9=*$?C:=RIM"*("*R9" =$*:=X$E*:(%" (X"*R9"
<OM:E$C"L)(X9==:(%J"*R9"<()9"C:&9CK"K(@":CC"29")$%*IM"$SEE9==+

B"'9CE(<9"U$):§")9E(1%:*:(%" (8" E)@E:$C"L)(?CI<""*R"*R9"E@))9%*"L)9;$:C:%I"<(MIC="X()"$==:=*0M"MK:%I")91:<9="$)(@%M"*RS
'()CM" X()"*R9")9$=(%="R9" C:=*=3"N@=*"$MM:%I" <()9" LO(LCO"*(" *R9" E@))9%*")91:<9=" X @)*R9)" 9%*)9%ER9I="$" XC$'IM" $%M" CS
LER'SK"X()"*R:="L)(;:=:(%" R:ER":="=* GEIM" (%"*RI"=$<9"9QEC@=:(%$)K"E):*9):$/"4HFEIN 7K" 2: X @) E$*:(%="(X"K(@%Id(CMJ"

RI$C*RKd=:E&J"$%M")$*:(%$Cd:))$*:(%$C+"B%"(*R9)"()M=J"9;9%"$="E @))9%*")9=*):E*:(%="$)9"ER$SCCI%IIM"?K"$(I6E’E$%*="R (=9

2O, - rHs%a )+ '8)98+:19"B(<<(%=">").2@*:(%"A+-"BY%" 9\ (%SC"DEIY%=9 BFFGH.4 6A.H


http://cjb-rcb.ca/
http://creativecommons.org/licenses/by/4.0/
https://cjb-rcb.ca/
https://creativecommons.org/licenses/by/4.0/
mailto:institute@ivsi.net

IHE%8&! (¥, )

"[)/23456/6)7'&8)(9/):'&;<=<&H>)"#6)(9/ 'IT&)".5)  (9"()(9/?)9";)@//#)6/#<I6)(9/<')3&H=(<(5(<&H"A)'<.9(=>)%<6/H#<#.)I4<.<@<A<(?)
=(<44)7"44=)=9&'()&7)"66'/==<#.) (9/) 4"3$) &7) T546"8/#("4) :8&=<(<:/)'<.9(=) 7&') =5<3<6"4) /8:4/) &') (9&=/) =/I$<#.) "==<=(/63P)<#.)"
=/'<3/A))

)

B#)")/8"$"@4/)I3/#() 6/3<=<&H#)@?)(9/)C/'8"#)DI6/"4)E&H=(<(5(<&H"4) E&FTHKI/):/'?)#&(<&H)&T)3&E<T?<H.)/4<.<@<A4<(?)3'<(/'<")
@7).&;/'#8IH#()4] <=4"(<&H)(&)/=("@4<=9)")4<T7/)%&'(9) AX YRH&()? )7&')33/==)(&)'==<=(/6)67<#.)9"=)=<8<4"4?) @!/#)6//8/6)
5#'33/:("@4/)"#6)<H#3&8:" (<@4/)%<(9)(9/);"45/=)&7)A<@/"4>):45" 4<=()=&3</(<I=A)I&%/;">)<()6<T T/ =J B3/ €A&H) <H=&T")
"2)<()%"=)@"=/6)8H)" #)=(" @4<=0/6):'<H#3<:4/)&T):/ 'Kkt (=" (<QHA)LI<=)<=):/ 9" =& ()3&<H3<B/#("447)34" < J@rB)")C/'8"H)
3&5'().<;/#) (9"() 3&5#('? %) 6"$/=() 39":(/'=) &7) (9/) LO<'6) M/<39 Y %0/#) :'=&#=) 6//8/6) 5#7<() 7&') =&3</(?) %ol'l) <#=(<(5(<&H"447)
I5(9"#<N/BA)LIN)B<TT/'#3)@/(%l1#) " <4%)& @ OI3(<&H=)"#6)(9/)6/(/'8<#"(<&H)&T)(9/)3&5'()<=)(9"()(9/)4" (') 6<6)#&() T&35=)&#)(9/)
Ke=8=) (9"() J"'<4) /=39/%P) <() '/OI3(=) (9/) *'&3/==) &7) <H#=(<(5(<&#"4<N<#.) 3'<(I'<") @?) (9/) =("(/) (9"() %&546) 6/(/'8<H/) %9<39)
SH#6/'=("#6<#.)&7)Q5"4<(?)&7)A<T/)<=)6//8/6)4<;" @4/)&')(9/)3&H(""2A)LO/)3&H("=()9/' )< =)#&()8/'/4?)"3"6/8<3A)I"<4)4" (I |B:(/=)
(9"()(9/)%"?)7&'%"6)%<(9):=<=(/6)=5<3<6/)<=)7&')<()(&) @/)#&'8"4<N/B)A . <=4"(<;/42)"#6)(95=)." #(/6)=("(/)":"§;"4A

)
RO<4/))"<M)'=(5(N&@=/";"(<&H=)"IWH&(&HA?)&'<.<H"4) HE) &(I#(<"447). &IHB'["S<H#.)T&)3'["(<#.)"):"(9%"?)(&)'==<=(/6)=5<3<6/)

(&) =5::&'()=5<3<6"4) /'=&#=) "HERH! )6/=<.#/6) (&) "==<=() (9/8) (&) 3&88<() =5<3<6/) F;&45#("?) "==<=(/6) 67<#.HA) J"<4) "::/"=) (&)
3&HT4"(1)(9/)(%&) @/3"5=/)&7)9<=)7&I5JBMY (IR [==<&H)" I#6"A) )

)

B()&335"/6)(&)8/)(9"()(9/')<=)8&'/)(Q"H#)" W5 "#3l)  <H)(9<BXTTI'IH3I)@/(%ll#) = 8H6<#.)(&):/'=&# =)' I=I#(<#.)"'=)=5<3<6"4)"#6)
= 8HB<H.)(&)"):/'=&H)=IIS<H.)"<6)(&)/#6)(9/<")A<TIA)BH)(9/)T&'S/'>)#&)="H3(<&H#/6): & <=<&H#)<=)|Q5<'/6)&")<#3456/6)&(OH)(D
75447);"4<6"(<#.>)'|=1/3(754>):8=<(<&H)T&') ()@ /HIT<3<"2A)L9<=)3/ ("<H#A?)<=)/==/H(<( AR E)IB(A8&I<H.)"3(<;/)A<=(#<t.)"#6)
18:1(9 I <3)=$<44=A)BH)3&H("=(>)")Q5/=()(&)/HENRKITI)%<(9)"==<=("#3/)(9'&5.9)"):' & <=<&#)#/3/=="<47?)8/"#=)(9"()(9/)"3() @)
18:<6/6)&)6I#</6 >)"H#E)(9"()(9H)<H;&4:/=)"):4/(9& ") &T)38H=<6/"(<&H=)'|=1I3(<#.)"S( &#&B?)&H)(9))&#])9"#B)"#6)=/35'<(?)T&)
5AH" @A):'=8#=)8&H)(9))&(9/'>)%<(9):'&;<6/'=) @/<#.)9/46)"33&5H(" @A) 7&)(9/<")<H#:&4:IBIHA

)

J"<49)7"<45'))(&)6<=(<#.5<=0)(9/);"=(4?)B<T T/ I#()8"#6" (/=>)"#6)=&3</("4)<8:4<3"(<&#=>)T&")/"39)=/;<3/)"4=8)4/"B) B<8}/)
(9"()"==<=(/6) 67<#.) '&;<6/'=) 8//() (9/) ="8/) &K@ O/3(<;/=>) "#6) "33&8:4<=9) (9/) ="8/) ("=$=>) (9"() /) <6/H(<7</=)"=)/==/#(<"4) (&)
<8:4/8/#(<#.) (9]) &#4?) " &653(<;/) "#6) '<.9(= K@"=/6)":"'&"39) 7&') @&(9) "==<=(/6) 67<#.) "#6) [T7/3(<;/4?) =5::&(<#.) :/'=&#=)
@5'6/#6)%<(9)=5<3<6"4)<6/"(<&H=A)S4(9&5.9)"#)" .58/#()3"#) @/)8"6/)(&)=5::&'()(9/)34"<8)(9"()"'==<=(/6)67<#.)=/';<3/=)8"?)<#)
7"3()9/4:): [ 10 SHY H(16>):<&AH(>)#B)6I=: | "()=5<3<6/)%0H)<()<=)6'<:/#)@7)")4"3$)&7)"#?)"33/:("@4/>)="#3(<&#16)8: (<&H#>)(&)
:4"3) =539 ) "66/6) ("=$=) &#) /"30) =/;<3/) =//8=) 5#["4<=(<3) "#6) 3&5H(/'&653(<;/A) D&) 12"8:41>) %<(9) '1=/3() (&) &(9/)
<H(I',#(<8H=>)=(56</=) 9":/) 3&H=<=(/#(4?)=98&%H#) (9"() (9/) 8&=()=533/==754) =("(I.</=) 7&) =(/88<#.) <#(<8"(/) " (#I")"#6) 7"8<4?)
<&AI#3/)9";/)&335"/6)(9'& 5.9)(9/):'&;<=<&H)&7)=:/3<"4<N/B)=/";<3/=)7&");<3(<8=)"#6) &7 7/#6/'=)/"39) &7) %9<39) 75#3(<&#=):<")")
38&'6<H#"(/6) "#6) <#(/." (/6) 3&885#<(?) "::'&"39>) %<(9) /"39) 3&H('<@5(<#.) ") :</3/) &7) (9/) :'&3/==) %<(9) <(=) &Yot) [2:/'(<=IA) T&)
=<#.4])=",<3/)9"=)=98%#)3&8:"" @4/):& =<(<;/)/=54(3A

)

J"<4)' 138 H<NI=)"#)&5(A</')<H)"==<=(/6)=5<3<6/):'&;<6/'=>)#"8/4?)U2<()BH#(/'#"(JBYM9<39) H&5#3/=)<A4#|==)"=)")#/3/==""7)
3<(/'<&#)78')"33/==)(8)(9]):'&;<=<&H#)"#6)(95=)":&<6=)"@4/<=8)<#)<(=)8<2H}EY={<44) 7"<4=)(&)8//() 9€=124A)1/)34"<8=)(9"()
U2<() BH(I'#'(<&H#"A) &"39/=) (9/) 8"((/") T'&8) "#) <#6<;<65"4<=(<3) "#6) BHB/''&5#6 )=("#3/ ) %9<39) 8/"#=) (9"() <() 7"<4=) 9<=)
<H(I'=I3(<&H"4)5HB/'=("#E<H#.)T&)ITTI3(<;)=&3<"4)39"#./P)(9"()<=>)(9"()<()85=()"(("<#)4/.<(<B<N"(<&#)(DLHAYLEHN)

)

R<(9)(9<=)=(<:54"(=8)" 5/)(9"()9/)/"=)<#)=/;"4)%"2=W) D<'=(>)9/)&8<( }&(/ )&(9/") '<.9( K&H6</)"==8&3<"(<&#=>)=539)"=) D<#"4)
U2<() T/(%& SFXH¥) (9/) YZ>)"#6) TC[)=/";<3/=)<#) Z%<(N/'4"#6) "#6) C/'8"#2>) %9&P",/)<#)7"3()."#/16)=5::&'()7& )@&(9)(9/)
("B<(<&H"4)"'==<=(/6)=5<3<6/):"(9)%<(9<H)'/=:I3(<;])].54" (<&H#=)(9"():/'8<()/<(9/'):9?7=<3KH=<=(/6)6 7<#.)&")"'==<=(/6)/5(9"#"=<")
@7) &(91") BI"H#=) "#6) '&:<6/'=>) <HBABE<H.>) <#) =88]) 3"=/=>) <HT&'B"(<&) &) WSIAK:["#3]) &5(=<6/) &7) 5=5"447) ="#3(<G}
8/(/'=A) Z/38H#6>) /) 4"3$=) 5HB/'=("#E<H#.) "@&5() (9/) %"?=) (9"() [77/3(<;/) =&3<"4) 39"#./) 3"#) "#6) 6&/=) &335") @?) "==<=(<#.)
<#6<:<65"4=)(9'&5.9)(9/): & <=<&H#)&7)6<"/3()=/";<3/=)=5309)"=)/653"(<&#>)348&(9<H.>) #B)T&&B6)@"#$)"==<=("#3/)(9"()9":/) TBHB(<&#
78')/2"8:4/>)"=) 3'53<"4) '[3'5<(8/#() (&&A=) <H#) [H#A<=(<H.) Yol 4T"]) '[3<:</#(=) <H) (9/) %&'S) &7) 3<JEBIB=>) (9/'/@?) ."4;"#<N<#.)
(<3< (<&H) <H) "HE&:['(?) 8&;IBIH(=) <#) E"#'6">) (9]) YZ>) "#6) 14=1%9/'IA) I<=) 3'<(<Q5/>) (9"() "#) & ."#<N"(<&#) 6//8/6)

BH6/ 8546 )T"<A) (1) (I=()&7)ITTI3(<:))39"#.] K8"$<H.)<=) T4"%/6)"=)/:/#)") 35'=8'?) 'I:<I%) &7) 8&:/8/#() 6/:/48:8/#() 3"#)
=089%)(9"()9<=(&'<3"447?)=539).'&5:=>) =&8/(<8/=)'/;&45(<&H"?)"#6) 9" <#.) (&) T5#3(<&H) @/4&Y%) (9/) 6" <#)&'6/") (&)=5';<;/>)9";/)
4"(]"):'&653/6)8/"#<#.754)=&3<"4)39"#./A)SH#E>)4"=(47>)9<=)3'<(<3<=BRS([BH(/'#"(<&HE)" I<=()@/3"5=/)<()/Q5<'/=)":4<3"#(=)
=I$<t.)<HT&'B"(<&H)"H#6) |=&5'3/=)(&)@/)" ) AI"=()X+)?/"=)&AB)AI";1=)&5()(9N)&. " #<N"(<&H)"33/: ("#3/)&7)/23/:(<&H"4)2&5#.I')
/'=8#=)T8)3&8:/A4<#.) "= &HA

)

RO/#)B)%"=)")?85#.)\3C<44)Y#<;/'=<(?)."65"(/)=83<"4)%&'S/">):5@4<347?)3&H(/=(<#.)")34&=5')&7)")=&3<"4)=/";<3])" I#3?)"¢n4<
<#)]5/@/3)&)(9/) 7" @'<3"(/6).'&5#6=)(9"()=/';<3/=) %/ ) #&) A& I"\#1/6/6)(9/'/>)B)6<=3&/'16)(9"()"::AP<#.)"44) &T)8?) ("<# <#.>)
1653"(<&#>)"#6)=8&3<"4)%&'S):"3(<3/).&"4=)%&546)#&().&)5#: 5#<=0/6A)BH)(9<=>)8?)7<'=()0&@>)B)%"=)(""./(/6)%<(9)<#BE#()<"4)6<=3
78)6<=487"4(?)(&)87)/8:4&72/'A) S=)")=&3<"4) %&'$/'>) "#B)[(("%") Y#<;/'=<(?) "==&3<"(/) 1 &T/==&'>) I'A) J"'<4) %< A44) =5I4RING)
(9"()#8&):"'3(<3/) &335'=) %<(9&5 () <H=(< (5(<&#"4>) SHBL o) "#6/8) =&34BA<(<3"4) @&5H#6" </=A) LI/'/)"1)'|=("<#(=) %9<39) B) 75447?)
6<=3&;/'6)<#)" @<("(<&IM"()="<6>) #$%"& ()% %% Y =)" @=8A45(/4?)")BHHE) #6)&# | )(9"()B)9&:/)%<44)'%'<(/)(B5"<354")
&7)=5<3<B): [ 1#(<&H)TT& (=) %O<A!) I<HT&'I<H.)(O]) V%" [#==)&T)"4'1"6?): &T<3<IH()9/4:/'=)"::AP<H.)&")=("I#.(9lH#<#.)(9I<")'3(<:/)
A<=(J#<#.)"#6)18:"(9 I( <3)=$<44=A)J1?&#6)(9"(>)<()8"?)"4=&) =/"])"=)") 3"5(<&H#"?) ("4]) %<(9) 1=:13() (&) 1:4<3"(Q)"<4<#.>)

& @A4/8"(<3>)"#6)3&H('&;['=<"4)"::'&"39)%9/#)3'[" (<H.)"YHI%) "==<=(/6)62<H.):' &;<=<&HA

Ny 01)



IHS%E&( J+*, )

)
"#$%!"&™ (") )0* D* 2++3) +$,-.96+$,-/0")*  )0,2+3Z+% )
1234-'5 § B5.785/6 1234-'&5/6246935"7"6H
4565#)7)896:"/" ) :&H#1)(&)8/6:™ )

)5'23%;)'527/¢ Y#HH<)=II>(I>)  ?)-"( @6$)AL.&.H#&H)
B/>) 98@(/5'>) >5@(Q) :/>) 16&DD"#8"(@&#>) /() :/>) E'8&6985'/>) UK/) /8@(&>) O&:&%) (K/) /6&DD/#8"(@&#>) "#8) E'&6/85'
896'@(/>)8"#>):JE&N)-"6(@6/> )8/)FG-HI)-:5>)E'96@>9D/#(J) @ &5(:@#/8)@*#)(K/)FGHR'/)-"6(@6/> VE/6@O@6"::NJ)(K/)/8@ (&
("C"@::HE&S)>P>51)8/>)E:5>)K"5(/>)#&'D/>)I(K@L5/>)8/):") %&'$) (&) #>5') (KI) K@.K/>() /(K@6'™) >("#8"8>) &O) E5M: @6'
E5M:@6"(@&#J) N) 6&aDBI@H@0@6"(@&) /() ) />(@&H) 8/> @#6:58@#.W) (K/) @8/#(@O@6"(@&H) "#8) D'#".ID/#() &O) 6.
8 ®#9P(>) QE&S) :/>) 98@(/5'>) /() E&S) :/>) "5(/5>RJ) ) - @#(/1>() QO&) /8@ (&'>) "#8) O&) "5(K&>RJ) (K/) O"@") /C":5'
9C":5"(@&H) 8/>) D"#5>6'@(>) /() :") ESM: @6"(@8&#) 8/) D"#5>6' D"#5>6'@E(>J) "#8) (K/) ESM: @6"(@&#) &0) D"#5>6'@E(>) (K"()
'OE&#8/#()"5T)#&'D/>)8 AT6/::/#6/)8/):")IC5/l 6 S&E'#":5)>("#8"8 >)&0)/T6/::/#6/16
)
Li<sh=1;> 6
0ll X"@:)4ly#8&@#.)V5@6@8@>DW)4)U"#>J)Z5//' J)F @E)AEE'&"6K)(&)[/(K@#$@#.)Q4>> @HIBR)B/ TR GDE/)U/DE:/)
Y#@C/I>@(N)-/>5h3 1)
1 1&:8)YM8I"(@&H)&O)@.K()(&)!@/)V&6@/(@/BIN/> 1))
311 8/#)="(&K)Al) /6'@D@#"@>@#.)">>@>(/8)>5@6@8/)>/'C@6/>W)X5#8/>C/'Q">>5#.>./'@6K()* )NM'5™N)*+*+J)*XC[)
*3 120" )H5'&E/"#)F&#>(@ (5(@8&H#":)B"%)[/C@/%I)*+*+\0,Q_RBI1P3
Il HT@(b#(I'#" (@&HMRS Y HTID (
T A@# ) HT@0):/(%&)SMES])

=) 01+)


https://publicationethics.org/about/what-we-do/our-story/core-practices
https://publicationethics.org/about/what-we-do/our-story/core-practices
https://wfrtds.org/members/
https://doi.org/10.1017/S1574019620000309
https://doi.org/10.1017/S1574019620000309
https://www.exitinternational.net/about-exit/about-exit/
https://finalexitnetwork.org/about/

_/_\
C | | Canadian Journal of Bioethics
R|C

Revue Canadienne de Bioéthique

IHSUO&! ("HBI06I& () 1) IHBIROF+  [YF ) +,- +.) [AL21314+]

T BB +)%, o& - x%e  On# S&HEN% 1w )wH%2r34 %
O\ +DLNX 33U FWLFH
16,8="4$%8& ©

"56785 % 1961:<=: 1

-IpWDLV WUQqV RFFXSp BRXYHQW MH (B'$6="2@=X078&B"$6="<:7";8<NQ@C":Q"7TP&"I'&=&<7";: /& (
5 &LT I I=&<T("K "= @9&<TL" M&"1&<=68="NIMO" 0" C6"I"EF :Q7&<"B"$6="7P8<T8<U"6P&6N"7:"7TP&"<&\V 7" TPS<F"B"9& 8=
WKFKH VXU PD OLVWH -fDL GRQF FRP 7:"$87&":<&"P68T@"&6EP" RSV @UP7"87";8UP7"P&CI"7:"?
MRXU -H PH VXLV GLW TXH FHOD P DL ;& 1'&=&<7L";8<NQ@CL"6<N"&=I:<=8B&(7P8="8==6%L"B"N&
6778&<78Q"&7"IC@=""JBE78Q("#6<="E&7"&==68L"M&"NJE'S8=";%" P68T@" I'6BE&>7" Q8'=7L" B" $6<7&N" 7:" =69&" ;%" P68
P6ST@(">@"NJ?@7L"M&"9: @C68="E:<=&'9&":&="P6ST@="¢ 6"6<U&" 7P&;" 2%" =86=:<=L"2@7" 7TP67INBNL"F:" B" 6"6<U&N
SDU VDLVRQV PDLV FHOD QYD SDV IRQ 7P&" 8<" 7P&=&" E67&U:'8&=0" $6CT" 7:" $:'T," <67@'&" 6<N"
N6<="C&="E67JU:'88="=@896<7&="0"T'6M&7"I: @"6CC&"6@" <67@'&,"%:@<U"6<N":CN,":6"8&N"C8Q8&,"::N&'<"C8Q8&,"E::|@
&T"<67@'&"P@:68<&,"ME&E@<&="87"98&@V,"98&"E:<M@UBC 6<N" 7P&" B<7&'<&7," 6E6NSSER,C,&NSE6C" $:'CN," I6<N&:8E"
'N8<678&@'=L"B>"&7"B<7&'<&7,"98&" @<89&'=8768'&,";:<N&";. '&78'&;&<7," |:C878E6C" C8Q&," =I8'87@6C" I'6E78E&," N&67P
&<" 1J8:N&" N&" 16<NJ;8&," '&7'687&," 98&" :C878R@&," I' 7:$6'N"N&67PB"&VIC68<"7P&=&"E67&U:'8&="2%"US98<U" &\
VSLULWXHOOH PRUW HW DWWLWXGH 7P&"P68T@"7P67"B"BTBI="6NN"6"=P:7L"7&<76789&" E:<t
FDWpJRULHV HQ GRQQDQW GHV H[HPS(7P67"&Q&'="26ET"7:";%B87 @6C"68;=0"7:"2&E:;&" ;" &"'&=8&<
I fDMRXWH pJDOHPHQW XQH EUqYH FRQ ;8<NQ@CL"6<N"'&=1:<=80%( '6E78E&" NSN" P&CI":&" 7:" 2&E
0":&="?M&E78Q="=18'87@&C="0"W7'&"IC@="1'"J=&<7L"IC@="::'&"I'&=&<7"6<N":8<NQ@CL" ?@Z B=@'&" TP67IB<%" ;' &"
UpDFWLI OD SUDWLTXH PYD DLGp j rW U '&=I:<=89&(B"?2&C8&9&" TP67"7:"2&E ;&"'&"&=1:<=89&L "B"$8C
PDLV MH QH VXLV SDV FHUWDLQ GIE8H 7:"N&I&C:I"<&$" P6287="<&$" $6%=:Q" 8<P67878<U" 7P&" $B
R@&L" 1:@" C&" N&I&<8'L" M&" N&9'68" NJ9&C:II&" N&" < E:<EC@N&" $87P" =7&I=" 7P67" :8UP7" P&CI" :&" 7:" 2&E::&
P6?787@N&ZGH QRXYHOOHY IDORQV G{KD EL '&=1:<=89&('

HQ SURSRVDQW TXHOTXHV pWDSHV VXV

IC@="J6ET8Q(

>?:6 @56% 3BCD?;E6%

P6ST@L" I'678R@&" =I8'87@&CCE&L" IC&8<&" E:<=E8&<E P68T@L"=18'87@6C" I'6E8RQID C<&=E&+I'<=89&<&==L" &7P8
'JQC&V8:<"J7TPBR@&L"98&"R@:78N8&<<& '&QC&ET78:6B0%"C8Q&

IFFGAG<:G?2H6

658<7&"Q:"Z8:&7P8E="6<N"[@;6<878&=L"F\G]"\I=767&"Y&NBE6C"\<89&'=87%L"F%'6E@=&L"G&$"]:' TL"\F>
&?;;B6I?HE<H=B%0%&?;;B6|?HEBH=B]&="#$%&" LN$%&M6"@I=767&(EN@

JHE&HF %

B$6="7?@=YBP6NEC6==&%"7&6EPR7PSEE:<=@C7="N:L";% ":$< "P&6CTR?C&;= "7:"677&<N:L"6<N'1&:IC&"7:"E6'&'Q:"6<N'
67:@7TKQ7&MBF6="<:7";8<NQ@QT7P&'&=&<7":;;&<7 "6<N'SP67B$6="N:8<UK:: "Q7&B$6="7P8<TZEP&ENT7:"7P&&V7/P8<U
1< "% "C8F(L"B?&U6GL7:"$'87& <& "PEBT@EEPN6%BS6<7&N7:"?&";:'& ";8<NQ@IR=&<7L6<N"&=]:<=89&('KP8-8=% "&I:'7 "
< "TPE&@=RQPE8T@="6"=18'87 QBXN'&7PSEAGE 78E&(

BQ:CC:$&N67=@"Z26=P:".1+AA3L+-A/"8<@=8<B68T@="6"Q:"; ":Q'=18'87 @6EE78E&_LA/(B<N&&NI6=P:"7'6<=Q:";&N"C8<T&N
:&;= "7TP6B&'&"E:@'7TCRB=IC6NE'8<7&CCLEZFBEE7":&;= "7TP6®;?:N% "6" &<"=18'87(& "N&I&C:I&NP67'$&"<:$ "E6CC
PE8T@B&I&'L "8L6ET<:$C&NUBK "N&?77:"Z6=P:L'B$6<7'7:"?&'EC&B6?:@77$: "7P8<U=8'=71B6; "<:7"EC68;8<WP67%"
:&;= "&?:N%"7P&T8BENN&I7TP:QZ6=P: §('F&E:<NL6C7P:@UH&;?6'T&N "< "$'878<P68T@="6"=18'87 @BEE78E&B6; "<:7"
EC68;8<UP67P8+6E78ESB-6"-@QQSEBENZ&E&==BFE:<N878'%:"?&E:;& "6"U:IN "I&'=:<( "

Y%P68TEOE78EER=8;ICYi<& "$6%67:"6NN'&=26"]"7C&; "7TPE'B<:78E&18<;% ":$< "C898LBN:< Y7P8LTP&'&8%: <& "$6%L$87P
Z@QQBEBENZ&E&==6"Ur:<N878:<4:"?&E:;8<U"6"U::N "I&'=:<( "B7P8<TPEW::N "C898R86=",6<% "6=I1&E7=KP&6=I&ET7P67
?8:&7P8HR26=Q:E@=&N "8=N&C8?& 6 7TB<NNEES=8:"A@16%8<677&<7886<"8;l:'76<7 "16'7"Q;:'6C "C8CQHINBY&LEC="E:;& "
7:"=&<=&7P6T7&=1:<=89&<&==829&'%88;|:"76<7( "B$6<7&N7:"=& &8P "P6ST@OE 78ELE: @ CRECI';& "16%'677&<78!4&'E&89&
& "EC&E'CEsIN'&=I:<N ";I'& "&QQ&E78YBEEBL, % "&==6%B$8CTYY:"&VICE68€=]:<=89&<&==I/PER@6CBQW%=I:<N8<U7:"
TP&87@678:LE:<7&VT(

B@=&N%"P68T@6E78E&7:" 7'%7:"E@C78967& " &<"96C@Q&BI7&<NELT:"7TP&I'&=&<7";;;&<7L ";:N&'678<U'8<7&CC&E7@6C
67=7'6E78:<*28&$8<UPE&=& CBIE . <<&E78:<#h<N"&E:U<8h8<WP&8;|&";6<&<E& "QC8Q&L7P:@UBBN;8'&N7P&=8&<"96C@&=L
BE:@CNRP&CRP@7P8<T862:@7P:$ "&<"Q68CEZINGNN'&==E'878E8IB&N'NG;| &<7P&8=&Q;8C876'8x8<16I6< "8L7P&1- *="
6<N'1-A*=".H/('D8T&6<% "8<=787@78:<6Z3DBIB: <A< "$6="Q7&*@=&N:"678:<6C8IE&ENM@=T0Q% ":Q'$6'Q6'&('

KKP8U82% "7P8M&I:'7 "< "% "P68T@BE78ERQ:"7P&Q8 7/ L"=&& 1L)/("

(E D ) +48%8/(58678085:::<=">7782@78:<"A(*'B<7&'<678:<6C"DEE&<=E. BFFGIH+13A++



http://cjb-rcb.ca/
http://creativecommons.org/licenses/by/4.0/
https://cjb-rcb.ca/
https://creativecommons.org/licenses/by/4.0/
mailto:dwyerja@upstate.edu

"H$% & ') &

/0+1123+8+5+6$1H7 +28B-%08$% . 7;%&;$=1 &>& &#00+?08AE+B2<2;6+BISR6309BH& $+1;6+0%;%BI'#$966B&BI<<2@,
" %B&"()*" E@7$$+1;6+0%; %BIA &K T7HED;$= LB 7H+<9%BH#30RE6BE& 7H39I<<2E;;%B& $05E<;&;6<%+ BT W =+,$1 L& 7R
5;%= %8 +B&%; 9?7 BR < B 0& 7 $1 B $ G 92%$=$ @ 1&@H00+?088; $1 &H;<&+8$ A $61$2@19%;5$+@+6,9+,51 828%16,021 &% 6B&
1%$637 @ CER+1 &+55#8& ;8% Bb#1$08%; & 7+&0$GCI2%S=HOQY ;9, 783 Y0 28B8 29812 6 309B%H& $+1;6+0%; % BER0$+02L BB +&
1; &937 &>&# &; %0 %818, BS5EI<& 7TRLS+1;6 1M 7 B 0@+3326 58 # LXK <8b: $%018 + B2 =18, BI$5I<& $+1,6+ 0% Y% $6BA6 B&
<;%%;<$F+<2$6<THBL B V3H#&> 2982 €3;6<%+ B3, 63% <@ =+, $ 1 R IED; <$D+<BU" &:$6 &7+&0$G92%$=804;:$BB2>>2300<@
&

ATSN;9%68635,)(- &"0 &;==2112;6$B &&H+6$E>&O5$%&I&B;=$ H5&2<BB$>262<ZK +28%R7$H+6$E>+20$B@B:$%C&
<7HN;9%6&0)$1 6309B87280;11 86 &7SRH?12<$R/

&
P+28% B+ &%288% 1B<7+&52<;=2 $&&126,08=;=$6 < @FO1$1&7ENIO<+5;12<@B<"; &3;63%$<®L=+,$1&X
><$ERD62:3%1B)6B2<2;6>%H+<9YEH6 B& H+%<238HBH3E>Z9=+6 SO55%2$6 IR &+# &7+&%;=5<BK7R
%3$+BEAHEE+8S &68612,7<BEH6F53<2;62$<"$$6 & 7H"; OBAT $&L$1 &7 +28B+009BB ;& 7 H-55%;5%2%$+1,6 &
S>&TES+D) B

&

Q& 0&7%5%;?05=R2< 8126 & +28%%+3<2B3E& & ;%E>& 529 9-80%5:$0;5=$6<@B>; 96 B& 7% :; 2B+63$&>8& ?1<%+3<E RS & 7R
=;1< 86%;?0$=+<B@<7;9, 78R<%2&BLO1$83;63%$<®=+,$1 2 B=# &% 1$&R$+02 . &B" &# 802>3$"; YoRBRE$%=$+<$B2< &
+?1<%+3<2;&BS+& ?;9<81;02B+%26GBAN91<235%; ?0$=8+?;9<&9<2REBE$376;0; ,#X-6B&L7;%<3;=26, 12 R <% 9I3<9%HB&
1#1<$=18F=# &H+% S +%PRE2;$<723HR7;9,7<@ B $%=8>8062:3% 1 &7 $;%02$P0H;" &KX 726&7+&7H+3<@>&7H+15%%&
><$EBP3212: B +:$ &$3;=F &;%$E>&&+%<2390+8HBBED 1567 $; %0281 18;;018%d0%;=5<B<; &/ $0B=$ & 7268 ?;9<81+02$8<
>+3<;%PE5: $%CRI6859BB 721816 BZ +28 T %0+3<2<2; 5% R0+ B2 0%<2390+9RT$AE 6 F$02$: R & ;;01 R4 = §$<<26&
+7$+B&>& #1508

&

F@& 72811 +#8R+6<&;B$13%283t &+28%H%+3<23FM<EB 2T +< L& $05$B=$ & B; &6BR$3;=$C & 6B7+<LB2BEL$0H=$ &
<:&B; &6B&$3;=$@Q8H:$%#B+H#R0;;8$B & ; &+ & +288=;=$6< & 6B&'%;<F:6$ &+28BE=+# &;<$?;;:8 QK &K 7EH6B&>&7E $$8C&
R6$:23" S 7$=86B&L+:$B &+6# &6 &# &8;=59<$%&

&

"#$%&'%!"($ %
TH &%+3<288$,+6 &6 &# &+08&;&; %8 @ 61<$+P>& 726826+ ?;9<&7+<&HSSBIBK;&B; &7$6 &K< &;&# &>>23FH+2Br<<$6<2,8@
RL<20=$="3$% 7 B 2981 +28F 7 +&Re; %=90+<8B &# &+08&;&;%8M:

&
>20845<5%26&1
2@ 7RIE" &
$O3$5&7ELG92%HSH0
&

U2<®19%%2 1@CHE 6B&HE;937&>&+62<HR +" &T7+&R+1 &T7R29 & +08&7%;9, B< 763" &16;" @A7I68R +" & 78 G92% Th$H0
>::<5%26%%0+38283%; 1 &7HI6;" & &7E+1$>& &Y SERS+02| BB+&R+1 &KT7RIL$3;6B&LBY%S+<08& R +08& 7$%0 &M1& =+08.
5+0&>&8+%,Bb? &> 02857 +&2087+6,$ & $%&2=$@

&
Q6&+# &+08&;&; %8R 01%;<23$B< 7R <%+6,BEO<\B$6<%2B# &$ &%$&86;"M&
&
16;"50;"1 &
30$+8<%0$$&1
?0;3812B$"+08&
&

F&B0$+% 28,7 WL <%SSETRL6;"50;"1 & ;%&E&ES<WV2,78;96B &7+&0;381433$118;&7® 2BS$"+08 el ;9 & %o&% 705 &$<& ;&
<7T¥12B$"+0FE;9 &2688;:$%$Bk2<R16;"C LI 7RI 2<9+<KBR; % 1@\ 7$&5%; ?0$L 15 ; <& 7H%9B &7%;9, B 7HL6;" QAT H&
5%;?0$-2 K 7+Q6BS%7RLE;" &7+&B;:$%1&7HI2BS"+0R K& 7$$E>L3$R7$B20$==@ K< ;&+08&6 &78L2B3$"+08 6BR02 BB
>+@0&;&+0886 &7RL<%IRE6BR2EEB;0021282 <A 8B+YEaB><PB7;1$ &T7TR<%$B<@

&
K6;<7%%16;"# &+28%;=$6<M&
&
*A &0$1<%; &
<+8268>8);6, H6BI%"$+88 &
+9<;=+<28091&
&
Q6&6;<7$%;%626, BR+08$BR#&&79%3 R
&
EOXIKBUXFH
P\ F K X UFIRY
QRRIILEFH
&
T:6<71 O+<$8TX7RLG;" &7+6,$B &;&0+28871$%:$BKI
&

*+$&-" &



"H$% & ') &

%+0823%101&
"3%2481&%6%07$"+882 &
7$+7&

&

(& 84F+7&%+098232%$154 81&H6R+89%H325<&

&
80=%$%5+%0+1
%33>$8%A3 % 3,$556$%0
?@AB&03CS%

&

&1 Fo$+88H 3" &66+86$E $%FB0=$%5+%8=+b&BB0ISBORE315%+8560&+4 &SE+AWOKG0ERH &;$44 &>>SESRT &3%
01>$E5%7 &# &+098C%+E50&ESF

&

B>5$&%R6085R%+78&B3BH+09 % +HS B 1&# & 32C;5$%B R 090850 0584 +HE6$2& EE3% 70D 6 8 $+4314-€1C%0& 3201, &
+80H8AB$ 1B 6B31,&7 +#48384; 22 $% D866 $ 6 6 BE %6 08IG-#4838>+881 7801 +FBBEA13"4 &B3X'015$%F5 &6+87071%'3%K3;51
E8+440>#&H &H+09&EE3% 703 $+4314%$17$ B FE6+1,$H6HES+101, QD01 ERR# B084b3FA$C+%+58&63&BSEL+5; %8
4$+4314R&>3;178356$F +5%,3% 08BIRE8+44 0866 82$+101, &32# &6+09;R&08§0HEA32$ &K+2C8$40 Kb +EGBE668>3883"0K;

E+5%$,3%0%4F
&
!ll#$%&lll!(l)$*ll!l!ll# $%&II
L# &+09.8C%+ESGEBCIRS HR5551HIHO6R +5;%8BY%E&17&4# &5505; B3 "+% DI
&
4$%$24 H3F+%BH
>38554$ H$+701,M3%B8 &
$H38;50FSE07$4&
&
&84+ &4# &046>;@6019018<
&
E31>0731E&<
56%8+4813"453% &
3H6WS+%
&
L# &5505; 83" "+% HO6R$+56$%8+4 & +I8B5H6RC%3=8%_<
&
"$ A$$7&0+@L
=58 3%1&
2# S+#8B>&
&
;5 &6+5&%3;=8KZ$ &+4 &# &"1 &5505;7p3"+% & +5;% %
&
+&8CO7%0
Or# 84C+E® &
604 C+ER
&

N31E$% 15 =3;5&6%73201$$% 085505, 86+8;2+14 &8>53&44;2$DE&E>3%2;8+58¢8ASYVHE Y605 FHED; &
&

+&+,,8% 8X$$4$ &

+80$+&80$=%4

+828;17$88C$3C8&
A3"SH$%REEY0KT3RE R+ 73C B+ 1356 SBBK5%$28+5505; TRE6 8204 +156% FRE6+8 84+" 8OR2#AS8E+178432$502$48>3;17801
$1H0%312$1 BB60ELB Y 0SHAA0S'R# &"1 B0 42+88C+985&&6+1,01,&%= &BO>EF
&

+,$!_Ill!(l,.( )
:&55$17$R23% ¥ I 6087 Y+ RB+7H W6 WC+4581 788 350EHT 0>>$%$1 BE "$$1 & 6087Yd#b17& 7,854B IS +4D R# & ;85;%8F
:&1350E$53" &6087Yd#B+#E<

&
E60879#583"01,&
31&+17%$803&;>>& &
E3RSH38;50&

&

*+$&-1 &



"H$% & ') &

01%2F04B66

+&%+008541%

"2789+39%$5243%
&
3% O+#,8& 78 R 8EA=+&4%$+B$07+?% 88395207 3D 8434 @ 8RWAA+3 &84 &"3%9 &B8WNS07+7%8376
&

0?AASY®+#&

+5A40%Q) 2880F 9B

83D +#/L %4798

&
B8$38&+ASR143& D4=28437SCHZBE?AL07$% ?7029F 8840127 +%6
&

=8259%8%$5123&

78$ WA 783902, &

78%47? &8¥W?AL07$%
&
B8$388439$%$%+DA? & 880$5+72430BRAY "$$38-8259%:8%39&9757@6
&

+&8250&7$07243

5+73=8$BS%D +78%%
1%$1+%EH=77%$
1

F$CTERI?%38D# & 77537 283A59$8$4 158 398AH# &3 &,23,6&
!

+8D P&+ ,4 &
1?%I? R D
@4?7%78$3

KOS £9A2%S$
7859508 +3 KFBTHA &
D$@48$&+0 8AS &
&
15+3723+ 80 YR 278
438%$%52,872$B2%78BAH
G?072887"$$38$3$%+72430
&
H&$+088475%) 7 286 & K1 BRHAA 8 39&5+35Q Y2 27$ S8
&

"HES%68& 1 (%)& |
1@%4?7%08A+%0% 252 @ 3R A14% 7@ F V& @2J2356

&
,%04=$%69841123 &
"27 88D +07 X2 @&
"27&K! &
&

L+%% 282 @$"+#0823J45I804A$ & %$7$392%,6

&
O0A+58 %$7$3&EH
+=7238 02 &
52\E$UB+2%=-R7

&

K4%%284%BDA? B +% 8 %$7$30$6

&
741288 &J42%
78 Q@ 7HAES
78EL%$0$ 2@ S

&

N?B&+0 H$I47$K 88+% %252 B$6

&
D$,237452\8%
A#&252=&3
"$9923, &H+3K

&

*+$&-1 &



"H$% & ') &

%38 +23385+458.
+867,&+38&9:; &
1# &9<R

!

"#$%&'()*% !
=R;958+:3,6%H#276:9>BDA%E" &:%+7,8605% BOEHR

&
3+AT700%@H-H#&
+76::$9%%H6>8%
,67% &DEF &
&
53 85938 +#BR
H9339&%: +%%
6H5>A%HA#39,;:58
&
&+8%&
+3&&&+5:%% &
"9>$&
&
*+0%0&H &P &:%+7,$7$5BHBLR60$% BOLB5 &+:>:97, &T70&6$+>:9R6&;+: &S &+3B$"5B&
&
+8A%8958A$+>;&
+&6%$<A,$$%;938.
"+5;$5 &5;6%%.
&
J35876:9>9@;+: &$ &%$B6597 8
&
36586&8%6,%%$3b
+70 J'%9::$&
;+78 &6A&+%0%
&

CH6A&;9586552.$ &6X1>+33%86755%4+:98%5-%:985-4% &9:: B8 &H+#IAD9:; &# %+>:9FR67:97APH 6:9>97852%>:5%5 <’ 60$% B

39<&B
&
>+%$<B3+7HR
52%+2+97:$@&7&
+$ £90%$"+38

&

=&+5 &91$& 6864 +>+:96 78

&
+&0$-B+>+:96 8B
+&$%$8 &9::6A: &
2639:9:%38"5 &
&
;985R6&:
M+3+7>$8N6>8582 &
1%922807 & Q066

&

C70&$7 &$%R+5 &&H63+%>3925%8B

&
$>3925%
5A7,3+55$®R+70 &
%+FF36A0D B8HE

&

C708.$16%9%%H%:; 3V 6A7:%9%B

&
G$09>+8 +%8%$&
+3P0$1$1HS%S6%058:
<+1939%%B+46%5
&
+&;63% &6A7. Y
HO9>#>8%0+938R05
62AFB$336H
&

*+$&-1 &



"H$% & ') &

+/%01&2/3%2
435+B%56H$+X2 &
/58 +0+5&

8+9/3/+&
11,56: & RN$P4$:&
/5&+/0$/&
&
=;281:23#881;568# &"5 &5?/%159$582%+5,5&
&
"1%A$Y®;:B/5, &+%&
$ &£!IC O;:B ;2215&
91% R 8258 B+Bx« &
&
12/14A$%8158+02108
+816$%3+5,;+$ &
%515 $4190%$B$58.
&
0/45/48D3+5A%82
"12BO+38#1;5, &19%5 &
[58IA/5/&
&
E2%+5,21R$% 2B $5:/15:R41583/4RH6&4152%+6/42/ 1858+# &"5 B/8BD
&
+:0/%+2/1%R
189/5/9+3/:19 &
C9+G158 %6%%0
&
>56/+%:
?%,,/$ $1"3&/2B&
=133#"1169;:/4 &
|

"#3%&'()*+!,-+!,./V o(-.'0.( !
<B$®+4B/5%: 2B+H19/5+250# B/8BH680%1?/68128%:;:2%+ 284568118 %$P1:23#24190;2$%: 18515 Ro$+38H1" 81" 8:4B &
182B$B%;:2%+2859%: 8% 1LBEAI190;2$% :LBF$9:$37$:B3%1D# B+4A RA/3TB%1LBRI14/+F¥4152$I85&B/4B&190;2$%:&
8;542/158R3/?/5RB$:$8%:;:2%+2/ BP0 8 8258/I56 @&
!
153/58B+2/2B&
+8;9+5 H$/5,&
"Bl &#0%$:&&0$03¢
&
B+I8
2"1K8+42®42B$52/8/4+2/1&5
2"14%8&: 88238
&
%3581 2%
1RH16$:2 £15+2/1%
6+/389+/3: &
&
<B$:$&190;2%$%:RB/4B8543;654$3BB153:RR$%;001:$ 6&1/903/8+10# B/8HWD;22B$AL823BTRS$ &/2BOH1%IRB/5,:21%1@
&
15$81% R+ A%
218031480+9 &+33
158# &8338B15%&
&
<B$B%;:2%+2819$2/9%: BIRS & B B1::@
&
/901%2+32+22$%@
315,80B1532%%EB$3.
03+4$@ 58136
&
L11,3%$ &1+0: &$56: &% &
/58BR%15, &/%$42/8B &
2"14%&

+$&-) &



"H$% & ') &

101$2356+ 7 $SZHISE08.

&
7:2+91<=+6@G&
S>1808;>=7& &
=7@>1$98®

&

A>BR+I &$7@ 158 ;£$25%+6<BB;>18>2=1<;&:

&
8<9=:22$=13&#&
+68 7R +#9 & &
91+#;22$=1%$8%
&
421$%2p1
8$9<,2$881:&11%8=1
+288<91%8=1

&

C;"$D$%NF# &7 @>1$B<EH09 BIRS &<1B-HT7<6

&
0%<$2897%& @:
5= FR 7S +123%
"?$% 2 $H<DRO

"#"'$%&'#!(")% !
F# &=+8%7<H<BE2=6>8FS+=7<2 B8%<1<EB<2, $1?7<;29>61& R ?;9@<1-8633&>=? &;%$@1?$2 & ?TD+28$7<81%>=& 3
BU+> 2K %$&26<255> WD +2857<S<ESI$%DIWIZ2 &+195,;%4865% & %®; 7S &+<EHY%; Br=+8$7<H<08:
&
=;21<2$21&<D<&p
1?2;99&7?; &$2$%+18&7+<@
1?;9%&?; &>91&8%$9@ ;28
&
2:18# A #QOS
9?2%$&+=1>+6EKESD
1%+=K1?7+2,$9 &
&
K;>%2&5>%
1+68&5;>18D$% #1782,
55K ?®%1<&6$
&
L2 &7@;%1&20+ B # & %E&$%$H17<=8;29>61K
&
+11<1>8%9K
1780 +,$% @8
M%<88:#40);>%:
&
286" +#98 %<Q8H P& 65 +815 ;> 18 231 ?7<=&DI>PWB>12;" D +<8B;%P&11$21<@: A ?TWD+1<$ R 8$79$6DSHR;: 1$8& 2D +%0<Bl#
1082 +1<$2&9:
&
$7$%,$2=#2>%9&
91%>8EX ?HHIL2 &
S#H&&D+1<R1
&
?2+92 3526 8;=1;%8
<R ?7<DOHTEBS+%R &
2" &+219&D$%#1?&2,
&
"+2194;%$+D&
L,+<29K8$8<=+8 8D<=& &
1,&7$-R2 &$%B;, &
&
@+1<RK R
+&0+E595+9R &
8#90>2=1<;2806-7<68¢

*+$&-.. &



"H$% & ') &

01234$%56$7ROH# & 7+:$9;7 &;8%+5 &%:3;1,84;5&56$7H+: &3R"1 &+;?7@8A
&
42 @%EEH3%@,,&B4&
34R1<; 1% @B9;55;28 &
34802 8% 2 B<Hb&« &
&
128+5;3%;34& ,$A
%$C$73RE3I3BH 2%
+&2@% +<
&
01: 83123;7$:84;1,5& B2 @B#53<B4+8%;:1 $;?7$A
&
54@33;84R229&
21<BE7<@:%5
$E3$%1%53%+73;2&85
&
F29$ &56$73R & 7+:$9;7 &;88+: &1234:1,8BR2 &;348&34; 78 215@ <@56&%:3;1,82%E+96<$A
&
5@99%%+# &R
@ 1;H$%B3B%Qott
"22<&%"$+3%5%
&
01: ®&# 8%$%<;1,84%51 &0%+:;1,84R2%<&F$"5A&
&
U@11;1&
284;5329%2%51 &
5%$$9 &$2&%9+%8
&
18 &2 @%FBASVEB%FD$$3;1,5 B4+834+: BR3331:A
&
9$%$3;1, &
T+179<<®
+&8FBU2&K?2: &
&
34 @ B3R
34%2Q4R;1:2" & &
3480%$%$3;1, &2%5 L1&
&
L$5 B4 @ &+5 &£$33;1.&
&

I"HS6& () -+ (

H+" BAS:;7+<&2%<B23&r5&&2%?$B 1: &5&H+3; 1 BAHBE6S%;$1 B5& H+3;$18B$,+1 &;3443$9+3@%&A

&
<+#$ETBR
9%:; 7+<&%2H;:$%5
5+9% A@$53;285
&
B;1722%0$&
299%$%<230
@%2<2 83?75
&
B<+:: 9 +17$%&
[BH+HER <2 Q&
2184R+# 8293 &
&
34358+ 5782%
3426+#82" & &
CO&BI+5%

&

01: &$HEM+: &&@IBH$15584+84;1,582 @ < B <&0;,4FA
&

DB ?+#82 &
R 1<Bo+;1;1&
;1B4B@::<PR

*+$&-1 &



"H$% & ') &

&
O# &"2 &34$%5$2@B882$8984%; &$ & RI+#&==$2=582:$&34$%5$2EHERL=:$% R
&
B +QR
59%518&+2; & &
A+#2+B; 9&
&
81952%35,:= &
B252=$2=512-€8&
2%" &%1C8%
&
;16=14&. 77565
$ &£&%528598+B,:=$%&
"1 8110H53
&
1B=85289%+2&
1+@BS+I81" 28" +# & &
D8E:$5<$%&
&
BD2$'&1" H8198$ &8&%&R®B;;$2 &2;>&
&
+&5+,2195%
+8B&+ @ O WS +85ES &
;+#9 & %RB<C$% &
&
D8=:1B,:&&+; &&B<C £%$29%&:+&R1B8; &8 8805,: ¥R +9 £1-814$7B8 C1BE&:$8+%, ¥4 65+8B12=$38>
&
G1&i$"9 &2&
=:$3&%852¥E=$83159582 &
956@"56%
&

"#$%&'()*'+% )
J:$ &$+9129%:+2,$;F &2; &# B57$"19688118 112 &:$&+2;$<56 &+9 B412BOR2; &£&%1B,:&5=:H&=-8"2 &+5Q&1<$2=9>&
&
=588 @
711=4%5%2:$821" &
+44%1+6&:$&1945=+8
)
D8%H8+99%8:57=$128528 1M 11<8&8+99$MW:$ &B251$%9B=# H81"& 10578 +6 @L$6+BIFHES611$5%PR1" &B6: &12%# H&
61B8R+ISKD1%R+50 B>
&
M11<&8+98$2=&$8&
$36$4€71%5:30=B;$2&
5&:$&+5=52&011&

&
$2; &$$=52,&
B12,$; &1H85GREIL &
+&$+%,1 &
&
1B, =& C1B&:$8+%, F0oBIE:+E:$&+2;$<56 &o+59%&>
&
456258+C8#R

611$%%$&5=:821" & &

1+6652%+5=858=

&

B+2=8&:$8+6652%

=+8$849&$ & 1851

"5=:&B%419%

&

%$6$;52821" &

"5=385=28%.&

C8B¥+6&+9O@ R

&
R1=%;&:38+6 @R 185;+% B>

*+$&-1 &



"H$% & ') &

&
/0$#&.0$%230
10$284625$968&
2783$1/0$%&
&
90$&+7;$<21 &$7/ &7&7; HT187/22H$1+<$ 80$&H+17,%6>7 2 B0210&$ &A2ECEHA
&
!ll#$!ll%ll&# 1

90$%R'$UW<+7# 8%$+367B56/0&7$,+/12 @ &+7; &632/2 Q&KOH# &B;$12;$; &/680F5/2%GH,+/2 @D PAMBAGIE+ A& +/2$71$8'2/08/0$&
%$D>2%$<SBH0$E&$;21+48810664BR0$<$<5$%0$7 80$#HS$,+7 86&0SD>28WH6&%02/R6<<$7/3 86&7; &56>/8/>;$7/3 LB&
13%/+26%<+8%65+5480+/&03D>2%$<&H;$ K8&+323BOFDSES+7 86&8.6:# &0+/ &$ &Y%02/R7/BOS&S+7 J4$I$YB>/&0+/ &6/ &
4638'$% 5B, >1+/267+8,6+438%7; &D+4>$FN 36887 6/F; &0+/80$&> 72 @ $% 32316 @ $%0+/&2816>4 83+@8& 67 $# S#HIO+@D2R>3&
[$+108674278B,+27&05%&$%$68231>3326 7SS, >1+/267+86+438%7; &D+4>SZB32/2 D $&E=-7/$;, &6&%2/%-88%"&027,38.
"2/106>/87/$%%>:/26%3+=8B+7/$; 86827%H% %$+/B6<$ &$+727,8>8B6%<SROA2/21&V ,+,$<$7/A &

&

902R0+3% @B H A2&B06@2; B 6% B +/$%2 BOW+27>&

&
%$/2%$<8B+7/+3H#&
$<+243%68&$6:4% &
BR76" &

&

GH#H&O$/12%$<EIT16<R+3 DH>2/8>88212%/F

&
HSH>YBR+2/27 &
1612+4$1>%2/871%%$+3%3
J &PVE$+%

&

16"732K27, &+3 &&67,13/+7;27, &%+1/21B 827 SR

&
$6. 8+/238+1/2&7
6R2@27%76/0$%027.&
168V166;"244:

&

N>/&8i+3 8>%:%2330& 6/2 1B &$1>42+B6% HR<:+/2$71$R

&
B86%, 3%
06" 8682&
2RB67,&3$$/27,3 &

&

B+3 &54E68-882%<t §$1232686&0$/ 28657 &R06;WO0PH>3R

&
12/#%>3&
324%R6443,8/>;$7/3 &
"2/0&.$48067%$3 &

&

E4/06>,08%3+2.882;7 f427285+1027 H74278BB6>7;&#3$48627, /&

&
%%$:>/+/26B6%
1$+1027 B7427LB7;2&
86@B% W

&

(0"$#S+ g

B2;7 76" &0$/0$YRO642/21 8P BB-3 & 78 ::%6:%2+/86:218B6B6# &+278%+1/218%6>/BPR6<$ 86 83$380+/8642/218B0$H$3/&
3$733HAH0+/&6%; RV 7$@2/+BDP W+ &S, +7 &2/0&842<+/8.0+7,$=&0$% B QIX 6 &Q0$3:6 BRI &0$3:67382 &3I>+48#H+; &
"+# SRN$3:67;27, 8%, +7 SHEH#2T, &//$7/267&
&

5$+>/2888>/&« &

$+%42RBD$%WA6336<3R

2%8-806>3+7; &$+%8

&

E>>3/&+# &

%3$D>23B6%:

+&84+12%86

*+ 98- &



"H$% & ') &

&
[+%01X1334%$586
7+%582:5;$Y&
"li<= 1B>>%17%
&
/<8@+3+2,$ &
"+5 &%"$ &8<=%%2 &
+&1801%%
&
B:$2 &;%%$%+8C:&;+R0$3<$/55:58 @ $%8/&85:+58126
&
2$5"1%CA R
45%1 % @0:<+2/$4&
"$+C &%$8,;01%4&

"$ &8BR
+&1%<&;$%$!"# &
@8,;59$&%<$/5%&
&
5;$&8:>%$@&1: %%
=$/848120+C$&1&
:8451%8R4$24%&
&
B:$2 &1 QR.35;$8%:45%+58F0#8B 152, +.$ B28&
&
>1<85&85; &
>$1><Po+848E2&
5:$8A253% &5
&
O +=8r&1C&01:580#1<:25$384 % CH:5& 1 CHH+?$ 8D $+282,8
&
ARS8 1<&1%CH80
>00$>+%&FR=8%
31%HB+F0:25 &
&
D2=%;$28 1@ %6$3<$/58822%;$&+5:%8 R 1<858846
&
51 87%285;8/+&83%
"85;1:581<858£83&%6
8@>14480&$
&
>1<8588:83%6
1" & &;1:<=8&%,+28CGR
1:9&831,$5;$%
&
AZ;$82=RD#+8C.&%+/5888=;+2,% ED#28%$"&01:5&%;$82%$785+083% <858&83%H
&

I"HSHYE ()" S AU+ )
£0%$,+2 &D#EA8C:8%+/588%/+:4$ &&+25$=&1D$&D 1%$%$4$XBE0; S8 1 @ $2 ) 1%082 82=3:&R2=8Q 1%H6$4>1248 B-B4&
>00+/58888$<>8D Fo 1$/1 @I 8&D 1%:$%$4$ X 2=8D 82=3:&F5 002 1 54 : % BBE$<>$=8D FH /1 @ $&D 1%B0$4>1 248 W& B <&
%3$5: 984 ; $& % 10< 3R <587+588p$4>12487323448H; 552=8 35 ;84544 +#B): 588 @31 @82,5 15,82 ; + ;88 % 1 0<S&H 4 5% 75
854"2 &44+#IR

&
90$,82%;841$/581 2 01:58>8%85:94+/588p#80) + C8283: 28l RDH4$<&6
&

+&15$011G &

5180$/198D#

<+/@LF%1,%$&4

&

08%5;=685<$0%+58%&26
$I15%&>1123: €11, %K
1280#45$$&5 & +54&

&

*+$8&-- &



"H$% & ') &

[+0$&:2//8

3+#8&00%$40254

0F6®57$40 &

&
86%$4 &803$9/$: 084 D6 K2 <35<2025H6+8% +#I&+40 HR=/02>+0&?
&

3$%<$>$%+&$

:=/02>+0286+8&2%0&$

0628$$@&

&

6=72/208&?

@45"246%4 O

A5R/A+27 &%%5;28

&

A=57%$ §2<35<20254Wr E$+<D6WS<<54Q6+8HC0%+:0REBS7$; H5+::6+%24%2
&

D$A2:50R$53/$&

$<3%$:2+//i&6%4 &5=&

;54 GOSPE2 G

&

E4; &57%$ &2<35<2025&46%$9/$:08$$3$98B%5D/$7 &
&

"654 &k P&

T# &73%5%9%:02%/5+%/8

06 $$WWSS/LBY%5=&

&
Be+" &# 8%5D/$7+020$/+0254<CZB2<0&?
&

+/065=,62%854% &

RY%208BH40682<Q

0RY5<L&98

&

0F5 82<8

+&=2;$ O$:57%< &

+&#%+&0
&

A=RID$/2$>$8$$3/# 5% 724+D20&?
&

2855;4%<< &

282 0B204%€% &

0%+2423%$/3<&

&
18/<580$9/$:0854&6+0 &&+//$; H6R=/0=%&640$CHR32%208¥+:02:82
&

45855; R/ &<&

"6+0 §E$OBR&5:+02582 &

H=<&h45=,6 &

&

35<<2D/&0$, %807

+&54,202586 %K.

7$+424,9=K652:$ &

&
1/5"1#B &&+7$ DBSPD6+&/I8# DYo+24Z2R62/5<5368&+< A505$/324 &$7&
&

362/5<536&

0+=,6$ DF2<240$%386$0

=<$9=>2:$&
|
J=%06%$%75%U$B< 96202 8%06$BS53/$ §832%208%4+:02:$&?
&

+%&C2024,

06RR6=%:685@2 &

<021 &+ H=%%1

&

K5"$>$%R8/<5&+" &6+085=40%; &5 & <& 32%2ABY5,%$<&?

*+$&-" &



"H$% & ') &

0$1,234%2448
64%$+8728%78&
319R%+7RRO4" &
&

<058&&+" 4" &1%1:8%+7:18%; &400$7:$358488445 1@$A

&
5$B4%+?1C85A
?1@1%248:&
B4%+&5%+2%
&
D4714&77480:+31?R#; B81E0:4B#&%+7:178A
&
E85521;:&$0&+%
72379, 808% 840:27#&
72%$79;84082%%:$3Q
&
<0584 R 134:858188+0:$5A&
&
42118, +10&
38: 0?78 &7 +0&
?21188%::5%
&
*$%02+>82+:&+;, &2$&$$>&4+78 @BH &Yo+T7:178H
&
"#$% &

J2$% 81 &+8&40,8&%+51:1%B40, &£+198>4%:; 4 @D4%B8?+ BHh+:28&4$B; &K .LE?:248,282%;$ &$%8>>4:$5 £&483$&4%$B; &
1417$52082$18%$+: 2835, FIE$SSB; &2+:84BS S @2$;$ &4%:; &2$+:$35805804%B8?+&E5&45B; L& 51+07$HM4"$IS%RB4;: &
>S$4>?R2+.&&B & 7G8+10:$81: 2821 1% ; A @R SH&%H4:8410, R4S 1PBES:&2+: H4$; 8 BF+084L1 IS+ A& &%%410, 451N
M$%&,+10RI&L &6+ # &481;805$%;:+05&

&
B1IRAS+HE&
+: A DI BH L+, H+#&E &
;91>82$&+8059%84

&

O0$&5$8 &2+:&$ §248?758%$>+08" EDMPE5&4&;;$;; H8UR1I$E05&+;; &8&I85,B$0:84348:82$&0$"+%H058801;2B$0:; &
2+:8% &$;$%I$ES:821,8 5581 45%#r2%1;: 14830 &801:11$#05&2 H+%8&+# &:182 B05$B47%+:182$ & 5$-RB8%0L1E@B: & &
740:$;: &1:285%i#81,2& +9$;H&0? 1982581 5$-& @47 +:140BH484:&210%2+:82$& 5$84 @85,B$0:H+#88%I11$;&2%0 &$ &11$ &
8>82%$82%474,17+240:$T: DARSBAI$5 A0HRK

&

1$+:2 212+%82$0 B#&?5$8%4: 2580 $58250 &04:1 7SR L44 @ $+: 28 BHL1@BSA

&
5%$0:$580$07%
"2$%$R2$8>%87 L% $%&
QR &5$+:2&
&
07:43%%
+840:2 4@ 1%:25+82 &
+05&%%$+:2; &

&

U23$0 &&445 8% 18Bs® @ +07%$+: &A 073960 @ ?$78&5A

&
"2+ &4%; &&
>+07%$+%4&230 &.:5&
04:80510,&21@®%

&
A5+#8&+0:$5 &
148$7%$>2408B# 8% 180R
?40,%%+5&

&

R+, &%1:1 %@ 25%$4>7H&::1:85%;&

&

*+$&-1 &



"H$% & ') &

058 %23$44%8
63%BS1&26%:
+38SDSH ISR
&
8 &&+4 &TAZYIBRIFH &"? &8898;58@
&
$52? RS+HBS+8R
A$=+,4$8527 FI26K93B &
$?2;,0 &
&
Y& &2&
+3%+@FIR &
A88282" &
1
K $+%?$B0+EHD
&
1$21789%
2?280$W0$5;7%
?2&97%&
&
B0$? 8&+>$ B8Rt £"? $$+80&59574B097DBS%>@ R6$7+892740848C0$TWA %024 1$=BBOK2% 759 ?=8e# &+80$>+89=+/
8%+9?EP+5& H$$1H?37;$?7-8?&$ SSHBRB2%>;7+88bH H$+8RL.2$>4 & Be+80$>+89=8$%0>LD
&

># H$+8R
12%> &
(]
&
<R80$BR %544 ?58#>A27 4D
&
SH&
53+8®&
N
&
18 &+HHASBOR+#H &&+4 &9698+4 &278%9A; 8B # B02;,084& A2;85H$+8FA$=+;4$882289=3$8@
&
"+7DOBOW32%$&8
A+?940$802;,084&
23%$+8&
&
F72"7#&%# &88%$7892M 938 BB &H9335%&?8 I 969%E
&
"#'$%&™()1*%'%&!" +'

L6$9689>$&8AS, +? BXB0972&T $44+A2;8880805$-R K-8 ;5,>$?8&5+# B+ 758> 2% B+ A2; 888080 >12%8+?E5X/ 969%,$7 78N 281 ;88&
1097242109=+2&H12;,08& $4 40 B$%0> 69, BB?58M; 4898 C58 2% B0 BS%>L R2257$44 E8&289=$B09410938,%9?&# D&
I BOM2SBERL 7 R+# QINSI?&+4 &T7$+% @

&
9BORL%241$EBR
5$+8H2$4? §$32%H &
"0+8&97&
&
58 &# H+IDEAS, +? BRNSI7IHBB ABLGA2;88# 7H9%" @
&
802;,08423%$+8&
52?7 R+D$&$ &96H 88BN &
+?75&2; &
&
BO+88A$,+? &4&B$" H2;A84A$=+>$&&0938@
&
&?5$%48+78
"$ &I7& THIBA;8&
02" &$ &96&« &
&
&;>>$5 &1 B09&093D8EH+9ID;&
&

*+$&-1 &



"H$% & ') &

0%+128$
43536
6728#36.&
&
9:2 &;3€;3=8+< HTB/+<HRBOSTASTD TR, +65$" LI%ORIE<SREBRT774LR$B:3%$G" &+C32& H$" &+#< &46,+C3238,
2;$&7%48%e
&
"#$%&$ () YoH* +&*,-. (+&#

D#&+3E:&8%+1238$40$8BRD#,<03%3X3E6$470 @ $68B<88<+388K; 70$8 &&27:48 &$408Q TR BCS17 Q@ BQ 7%H Y% I<SRBER2; $&

@7@$6ZB) 7% ED368=:45688D 7% B<076<35%9:2 & $+% 683, + B0$<076<3556 584$B:3%BAL "6 HY%0+123 BA+3638F8H<<+#&

BA<BUS+%6EB+ R BT QED 7%H05<076<3FRN:48 &+53 QRL76=%7&7 QW & ;$&+C32:+&+#< &B0$<07683&R; + R+ %+ Y&

7R:$&6<07ES6EC+1E, %7 :6BBBRDHL:42%0$85;7<$& %R ; SHIHE2$0L; + B IS8 L R +EHE : 2800 7% $00+ 12 3BE $5$%363<;$8A
B7TACP1+:<P&S &%B@0$%=81%36,<8C:28C$1+:<$8;+6,$ B&HD+YR-#43=&>

&

&

/0123/04056078 & 1(J I'(K & 92::5<392::5=>0788)I(LI '( )&

/0?0@450?0AB=# '4CADE;07F0?0AB= #

M$& 23$6<& N& %$@$%135%8& M$+6& D+%3+& F%%3,7A&!31 ?&"7:48843E$&278&2;+6E&MS$+68D+%3+&F%%3,7A&!31E&D+
P:8831E&07:%&%B73%&$617:%+,Q&8+6<& @+&0%+23B:$&8: P:8831E&=7%&2;$3%&$617:%+,$@$62&7=& @#&;+3E:&0%+]
07:%& 4%$:%<& 17@ @$62+3%$<& <:%& 1$2& $<<+3>& M$B& 23¢ 17@ @$62<& 76& 2;3<& $<<+#>& ?& "7:48& +4<7& 43ESL&RL &P
%P@$%13$%8& FOAPKIBIR/7<<$436& $2& M+1B:$<& W:3623¢ US%6I/7<<$4368& +688& M+1B:$<& W:36236& =7%8& 2;$& %$53%
4%$:%<8 1%323B R <7:2356&8 $2& 4$:%<8& 2%+8:12376<& B:3 +688&2%+6<4+2376<&2;+28&3@0% 753882 ;3<&P<<+#>

8 $@Q437%%$%&1$2&$<<+3>

*DAG;5B=#AB<@HB= *DAG;54B=#DG#(AB@0=B
F:1:6&N&8Q14+%$% X76$&27&8$148%$

175B5DA3%75BIHBEBLSTIS% 6T/ 7<<$436&/+1B:$<&W:36236

7$<8)832%$:%<& <:35$62& 4$<& %$17@ @+68+2376<& $2& 4¢ G;$& $B27%<& =7447"& 2;$& %$17@ @$68+2376<& +68&

8Q1%32$<&8+BIZAFH & *%+12 BP&U[M\>&*4:<&0%Q13<Q@$6 7:2436$8&36&2;$&UMB0$&*%+123KiB0$13=31+44#A&2;$&$8!
2%+5+344$6280%<%&6$%&8$<804:<&;+:2$<&6 7V CEESELRDE "TWE& 27& $6<:%$& 2;$& ;3,;$<2& $2;31+4& <2+68+CEBA& T34
0:C431+2376A& #& 17 @¥BHBRRZB1+2376& $2& 4+& ,$<2376& ¢ 3614:836,a& 2;$& 38$623=31+2376& +68& @+6+,$@$62& 7=¢
8 §62Q%]2<& "07:%& 4%$<& Q832$:%<& $2& 07:%& 4$<& +:i 362$%$<2& "=7%& $8327%<& +68& =7%& +:2;7%<_A& 2;$&

Q5+4:+2376& 8$<& @+6:<1%32<& $2& 4+& 0:C431+2376& 8$8 @+6:<1%302<A&+68& 2;$& 0:C431+2376& 7=& @+6:<1%302<¢
%Q0768%$62&+:H&67% KSR 4$561$&8$&4+&HS5:$> 7:%6+5§&<2+68+%8<&7=&$H1$#4$61$>

| %3%/%&*%. #

>l 1"H#S%E&MBE&IE:ALD3%32:+48&$HS% 1 3<$BX&2 RS+ 6+83+6&M7:%6+48&7=8937$2;31<&I&P$5:$&1+6+83$66$&8%&
C37$2;3B:$6&c - aKRKd&

"> I"#$%&ME8&+ @ 3" 7 YE<&ABAS 12 HE36 &G 3;31 3RI+6+83+6&M7:%6+4&7=8&937$2;31<&I&P$5:$&1+6+83$A5BBEHELAC37
'(Lc ) _a.KDK&

L} b+<<&P>&G;$&\<<$623+48&b+3E:a&f$%<376<&7=&9+<;7A&I:<76A&+68&?<<+>&X$"8& g7 BENEXEY0$%U74436<

K* 9+<;7&D>&G;$&X+%%7"&P7+8&278&2;$&!$$0&X7%2;&+68&[2; $Y4RE Hh+AS2&BHB <4+2$8& CHE g XKSEYFNHEa&
*$6,:36&P+687@&b7:<$&J)d &

/> £3127%3+&9>&h$6& +2BERPBI237&+6;+@A&D!a&P7@+6&Y &Z3224H>3%$48

)> D78%$%6&b+3B5C(@3<<376&V:38$436$<&+68&*#&313%<

a3 1"H$%E&MED:# &);347<70;$%<&+UHRE$225%&0SI#B+83+6&M7:%6+4&7=8&937$2;31<&I&P$5:$&1+6+83FBBREBECI7
'(Ke d™ T _a-d/ dI>&

>l b7==@+66&HIAE0+6$<$&!$+2;&*7$@<a&0%322$6&C#&h$6&D76E<&+68&b+BRESRFRUEFL 7=&!$+2;>&P:24+68A&Ga&

G:224%$&*:C43<;8%;.> &

*+$&-1 &


https://publicationethics.org/about/what-we-do/our-story/core-practices
https://publicationethics.org/about/what-we-do/our-story/core-practices
https://doi.org/10.7202/1058273ar
https://doi.org/10.7202/1098562ar
https://www.modernhaiku.org/submissions.html
https://doi.org/10.7202/1112290ar

_/\
clj Canadian Journal of Bioethics
+R ,

Revue Canadienne de Bioéthique

I"HSU& WRHSINIG ()F+! 1) I HSI&Or [ ) +,- ) [ 2+3122]

"% BE(H#")%)H%*)'+")%, YH&"-1. 5% Qs B&'H"% 1 &")H#.+)%2+"34 %

&KURQLTXH GX ®BBOWHUQHO $PDQGD HW /D St
SUPpFLHXVH GHV PDYURKKIHQBWYHVYX#% GX OLHQ
}7BF$6;"#$%&'%'&

"56785 % 196:;<=: |

D9S$;" G5H;68'9&;" '59%:;" 1%@04*)1$)2J"34#$5# " 6™ 6#1 7289 7G56;68"'0566" 1% @0H")1$)2'34#$5# "7&L"6#17289171:;)89)!
71:)89)! 5)91 4#1,+#$5'9)9  J' F$%" :6"6&" 6&" ;BK&6" L6;" @Y% 5)9!4#1;+#$5'9)9 ".TO6'U9;" V56B%IM75S96;/J"WO%BO"L6
=5%;H;" G75" @7" 8%9@6&B6" 6" SHG75H;" 6&" H'7=@%;;7&" =9&L;" =59X6&" =P" 8%9@6&B6" 7&L" 56G7%56L" =P" 6;'7=@"
@%6&;(" N7&;"BO7TB$&" L6;" 1%@:;" %@" P" 7" $&6" LH:9&$BBT 9&6;("2&87B0O"1%@:J"0656"%;"7"L6:9&;'57'%9&"91"7"56 @7'%
H'O%F$6" 56@7'%98&6@@6" Q$:6@H6" R" $&6" H'O%F$6" | BISG@6L"W%'0"7"8%5'$6"6'0%B"9I"BI$57S6(

B9$57S6(

>?:6 @&6% 3BCD?;E6%
56;G9&;7=%@%'HJ"'8%9@6&B6J"56@7'%98.J";68;J"BI$57S6 56;GI&;%=%@% PJ"8%9@68&B6J"56@ 7'%698)":678%6&S I B

IFFGAG<:G?H6
"NHG75'6:6&"L6'G;PBO%7'5%6J"Y &%865;%'H"L6"CO65=599X6J"CO65=599X6J"#$MH=6BJ"47&7L7
&?;;B6I?HE<H=B%0%&?;;B6|?HEBH=BBF$6;"#$%& %88 7BF$6;(F$%& %&Z$;065=599X6(B7

C % @"6M%;'6"$&6"F$6;'%98."H'O%F$6"19&L 7: 4R Z@6 8 B6 @@ES$6"7%56"L6";7"8%6"6"B6@ @6"L6;"7$'56;['U\;6"1$" 7=7&LI&E&H"
$5"@6;"5%86;"L$" DU AIPBE:" @& '56B$6%@ @%("V@$;"G5K;"L6"89$;J"B6:":A:6;"F$6; %9&;"&9$;"07=%6&""9$Q9$5; ("A6"BY&H:7"6;"
@R"G9$5"89$;"@6"57GG6@65("V6&; 9& UES) LR 1/J'34#$54 ")/"6" 6#17289171:)89)I5)914#1;+#$5'9)9 /(™

V7'65&6@"6;"$&"1%@:"5H7@%;H"G75""9:7&"T59&BO9" 6 g X PHEAG ' LH593@6 "L 7&;"$&6" G6'%'6"8% @ @6"L$"'B6&'56"L6" @ 7"a57&B6.
<$M6556J1"9b"$&"G56J"C%:9&J";6"LH89$6" 9% 6& %65 "R"; 7": % MO Y F$6("U7%,;"LK;"@6"LH=$"L$"1%@:J"'L$57&"$&"911%B6J"$&6"
16::6J"A9%$%,;6J"755%86"786B";9&"1%@;"<@9H"cSH6E"LE"11"7&;("d&"7GG56&L"57G%L6:6&F$6"C%:9&"6&"6;" @6"GK56("?@"7"B9&
6&I7&"L$57&™;6;"7&&H6;"L6";H:%&7%56";7&;" @6";789%5("<$"LHG75'J"; 7685 "@I;G7'65&%'HI"% @ BMBE"19&"5f@6"L6"

GK56" 6&"57%;9&" L6" ;7" 89B7'%9&" 7$G5K;" L6" ;6;" G759%,@6&, 5L INE@HE" @$%" 8%6&UE@"FIB$557%" 7;,$:65" ;6;" L6SM"
56;G9&;7=%@W'"'B6" $&"=9&" G5V56" G9$5";6;" I%LK@6;" 6" $&"=9&" GK56" G9$5";9&" 1%, ("U®IO X VW UH OD WHQVLRQ L
BI9&L%'%9&"08$:7%&6"6&'56" @7"8%6";G%5% '$6@ @6"6" @7"8%6"'6556;'56)"6&'56"$&6"8%6"B9&; 7TB5SHE"R"N%6S$" 6 Y4B%:'8%6"BI&; 7
=7,J"6&'56"$&"%LH7@"F$%"7%"5"865"6" @6 "BRPEV0B"E9:G9; HIL-G6516B'%9&; ("

U 7%;"C%:9&",657"B9&IS9& HIER.65'%6"9$"7$"BI&;6587'%; 6 %08:@0'$'%9& "B7' O9@%F$6(? @ %5 7R G1RIEHBE5"@6" 6&;9& S6"

6" @PG9IB5%,;%6'§5E®0;6J"9%$"L6";7":957 @6J"F$%N" @7 &BRIVEB 75" L$":9&L6"BI&'6:GI57%& ("MW@ @6$5;J"R"@7"1%&"L$" 1% @:J"
@95;F$@"G5H;6&'657";9&"1%@;J" 7$B$&6" G65;98&6"&6" ;657 BOHHERLIGFS57"L59% " R"L6;" 7TCC@7$L%;;6:6&';("A6"1%@:" @7%:;;6"
;9%$; B&'6&L56"F$6"@7"GIG$@7'%9&"6;"LHQR"9$865'6"R"7BBI5L65"7$M"G5M56;"@7"G9;;%=%@%'H"L6"8% 356" $&G18Y6 "L6"17:%@

d &"89%"C%:9&"F$%"6&'6"G75"9$;"@6;":9P6&;"L6"BI&BY%@%65"L6$SM"95L56;"L6" S5 7 LINEHS"@6E5BI®,; 7B5HE 'R "$& "% LH7 @J"R"
$&6"G59:6;,6J"B6@@6"L$";7@%$"L6;"C:6;"6"$&6"8%6" @%HE"R"@7"'B$@'$56"L$" @%6&"6&'56"@6;"0$:7%&;("d&"G6$"P"89%5"$&6"5!
B9&B%H@I&"'578AT@@ @6("C%:9&":9&'56"=67$BISG"L6"5H;%,; 7&B6" @ 7%:;;7&" 6& 6 4.5G& HOBYM"%:G9;;%=@6"B9::6";%"

BR'7%"'9$"$&"9$"9$" @H'56("d&" @6"89%" =%6&" @86, B $&6"G759%;;%6&&6"L6"1+"7&;"6&B6%&'6]"7BBI:G7S&H6"L6";7":K56]"
8%6&" @6"BIGRIAE59=7=@6:6&'J"G9$5"9="6¥BBITD"L$"G5V'56"G9$5"$&"7895'6:6&'("46"6";BK&EJ"LE": 7&%K56"%:G@%B%'6J"'56Q9$6
B6"F$6"C%:9&"7$57%"G$"8YABED"7 87 %" Hok 787%™ %:;", 7"BIG%&6"'6&B6%&'6"L$57&™;6;"7&&H6;"L6";H:%&7%56("a%& 7 @6:6&'J"C%:
;6"9&'56"% &I @BO=@6("?@" @ 7B HBRES6"FS6"H;"$&"B7L67$"L6"@7"'h%6"6"F$6" @6"C6%S&6$5",$GG95'657"@ 7" GFERE"1% @ @6("4
56;G6B"L6"@7"%6"7$"5%;F$6"L6"&$%56"R"@7"8%6"0$:7%&6"F$%";6"LHGC @9%6 1E &8@61BDE @ T 8% % '$L6("'a%&7@6:6&'J"@7
Q6$&6"19%5@'@BHB7$L57"L6YBG95'$&% ' H&6" %&'655$G '%9&"" 89 @ I&HRBEBSR;;6;,6" 786B" @6";$GG95"L6"A9$%;6)'B6@@6"F$%" 7"
7BB6G'H";$5"$&6"=7;6"89@9&'7%56"L6"STHRUBE' B<@IHI"@6"1%@;"L6"C%: 9&(

C7&;";789%5"G9$5F$9%J"A9$%;6"LHB%L6"L6"F$%"65" @6 TS AEIEE6" @6;":7%&;"L6"C%:9&"R";9&"%&;$J"'B6"F$%" @6"Q6"6"
L7&;" @:=7557;("#$6"L%59&" @6;" G759%;;%6&;["C%:9&"7"$&6"%:7S6"R"G59' HISG56 5L 6" :%0&%:%;65" @7" G5H; 6 ZBBOH"

7$'9$5"L6" @$%("Y&6":7&%K56"L6""6&%5"B7BOH"$&";6B56'("T57 &FEBEHAEL6R I7 BED %89%;65";9&" 1% @ Gl "B@ W Vb &' F$%0"
87"1%&7@6:6&"789%5"57%;9&"L6;"5H;%:;'7&B6;"L6"C%:9&("A6" Y0 68B6 R "G7;"@ISH"L7&;"$&"WLH7@J"L7&;"@6"56;G6B™"L6"
@7"n%6";7B5H6J":7%;"L7&;"@6"BO7:G"56 @7'%9&&6@"9b"BO7B$ &G 6K EBHRG S, " @ 6$5"0%;'9%56("?@"P"7"$&6"9=@%S7'%9&"L$"@
6" L$"G56&L56";9%&"F$%"H:6556"L6" @7"56 @F%IBBEDEBS7;"L $&" 7% @ @6$5;"FbBH;6"L6" @'H5%6$5("RED0;" §&6"
H'O%F$6"56@7'%9&&6@ @6J"Q$:6 @H6"R"$&6"H'O%F$6"L6" @ 7" 865'SICHS GO®EHT 6% 6GTIEB6& %5 8%878&™ @6" @%6&":7@S5H" @
7L865;%'H;("A9%%:;dTiEs5:6"LK;" @6"LH6@"6;™ %&QS$; BE&IH";9%™; 7&;" GKE6 (T, 7 @95;"L6"5HG 7565"$&6"%&Q$; %B6("?@"P"7"$&
DSSHO DX F°XU GH OD FRQGLWLRQ KXPDLB&TL FRQVLVWH j UpSRQGUH DX[ LQM

.. V) H1HE%E& WB567'%86"49::9&:"<"5%=$'%9&">(*"2& '65& 7' Y PLTEB &6 ?CCD)E+13>++E


http://cjb-rcb.ca/
http://creativecommons.org/licenses/by/4.0/
https://cjb-rcb.ca/
https://creativecommons.org/licenses/by/4.0/
mailto:jacques.quintin@usherbrooke.ca

"HS%H( ') &

1#23$8-%&A453687623$%8-$VBH 488 &8-5+%o# 3$$-55-8&- UBTTR@H- S8+ A+$%8&5-8 78 3#%BE&1#&-55-8.C3S &S ETB ARV 28855-&;
%8F;&C869"-22-$%B& G55-&-$%8-&-$8& H3$C5#%& +A-H& 7HCCE8-$%-;& 238+54#%66; 28 +A- B B-; B THEUD BE TrRB BIHS-& 9"-&

1#23%8 A#%& "$& H3$C5#%8& TEREAFBDH: "B6B"E 5+8& AH-& "2+#$-& Y%-5FBD'BS6-8 7+$;& 5-& H:+2E8& THABHAHY6E 9"3%#T#-$$-B& 1$&
8-H3$$+L%8+8&5-&H3$C5#%8-$%8-84$%0#, 35-&-%&MB63$& 7+%;85+EFTRBH-& 7-& 13E:3H5-

&

QE%:#9"-&8-5+%6#3$$-55-& $-& 8- SAH-BER:BFOF 2-8 7-& A+5-"8;& 9 H&E-$;-8& =& 5+& E5+ RBF-&S2+#$& E3"8& 5" #& TH#8-& H-8 9" #E&%&
O@#-$&-%& <";%-B& G55-& $-& EB3E3;-& E+,& 7-;& 7-A3#8;& $#& 7-;& H32E38%-2-$%; & 9"#& +"8+#-$%6& "$-& TH#2-$;#3$& "$#A-8;-55-B& G55
C382-&7-8$3%+A3HBEE+#:+$%8:3%-$78-89"- & BOH#-$B.&-;&A+5-"8;83"85-&;-8 &&T6,+,-&T-&5+8&8-5+%#3$2B3-B&S5HE:

+&E+ & FS<3SHYH3$&+"88-;E-HY& 7-85+8 THI?8-BDIBRD- & AH-& T-At-$%& A#A+$%-& =8 %8 +A-8,8"$&-$,+,-2-$%6& STHAYBIEBS-5B&M
8-$H3$%68-& 7 R%08-&9"#&HB6-&5-&5H-$B & YHBABB-&-$Y6H#0689"#ESI" & TOE+; ;- 2&2+#;89"-59"-&H:3;-& 9" #EEB-$7&C382-87+$;&
"$8-$,+,-2-$%&EBICIF7E-$A-8;85-1&"$;8-%6&5-;8+"%8-;B&S5EDE&+&"$-&$ 382 PRBHBEIEETBYo+$6-B&G55-862-8,-&7-&5+8&8-$H3$%68-&
-$9%8-&7-"ULE-8;3$$-;B&A"%68-2-$%& T#% 28" §8B4+$8:8%68-85-,&E-8;35$-,89"#&-$, + $US-&8-;E3$; + @H#5HUEMB-$78-&;3H$&T"&

5#-$B &M% #9"-& 8-5+%#3$$-55-8 $3"& 3@5H,-& =& E-$;-889"-& $3";& $-& E3"A3%$;& +EE8-$78-& 9"-59"-& H: 3 -RR RSB +##8&

$3%8-& AH-& T+$;& %3"%-& ;-:& ECBHECYo#-, FEEFSR BE TH#+53,"-& +RHH"US 9"#& T6E-$7-$%& 7-& $3";& -%& H-"U& 73$%& $3";&

76E- $73%; SADKFBE Y #$+5-2-$% 28 1#23$&A+&76C839"-8&E 3"88;-82-%%8-&+"&;-8A#H-8&7-&;3B&CH;&I63"%0&-$&2+#$%o-$+$%68;+&C3H
+<3"%-889"-&;+&CIHAES-$78%3"%&; 3SR FSBFER: $Y6& 7+$;&"$-&8-;E3$;+@#5#% G HHSSER. Q- & M:8H#; % § SR 5 & E+ & #SH+8$6&

<" %h-2-$%&E3"8&; +"A-8&5-:8Z322-: [&MY&-$&;-&C+#+$%&: "2 +#E & FS&B-$7 AR+H$&=&; 338 "2+ $HY6B&

&

\3"06&H322-$H-&+A-HE&S5+&8-5+%#3$B&AAHHRIETHS @ 5#00&"$&. 7-HIHBEASH-B&S5&; " CCHY & AEIBAB-AB&+"V68-& T +$;8$3%8-&

A#-& E3"8& 9"-& H-BH& ;-& %8+$;C382-B& Q-& GHE2RFH3$& Q+& E5";& E86HH-";-& 7-;& 2+8H:+STHERBE+5#;6& E+8& MH:-5&
Z+_+$+AHHHZYE T+EY6 B H3$%-& H866& E+88 -+$& M5+"7-& a8-2 @58, 780B-& E+8C+#%-2-SH/BAMB& : $C+$%8 <- VB & B+&
$-#,-8=8%8+A-8;8"$-8C-SR%8-& T-8UB+HSEI"H#E:;-& THBH -8 A-8 WS RIHPDRAIS?8.4";H: bHUOBEWE H3"E5-& 7-8& @CH:-83$;89"#&
86H"E68-8+&BC+$%B&M-&;-8+&E3"8&-"U&"$&H+7-+"8%32@6& 7" &H#-5&9 " #&A+8%8+$;C I8 T-BBAEBS7GH BEIN: B & $3"A-+"&

- $&TBEHY&T"&CB3HT 28 T-&5+&C+#228&T-85+82#;F 8- BRUES: BIFYEL=8868+A-8,&7-,&5#-$ B LHMH Y0689 H&E-82-%&+"U&RY%8-;&

D +H$:87-8%68+$;H-$7-885-;8 THCCHH"SMBLET-GBI- 28 A3H#8-&5+&26H: +$H-0668 7-;&:"2+#$;8.9"H#8;-& T6AH5-&-$&%-2E;&7-&,"-88-8&=&
SH$Y668H-"TBIES " %%-&7-&E 3" ASHBESEA'S; 287 +$;8*+%-8%$-5281#23$&+HH"-#55-8+ LA BBEREBS- D7 3$$-8+85-&E 3" ABEBT B +#9%&
"885-;& 12-;B& S5& 7T#8HR7GEH-$%-& OF5EMB E+,& ;"€H3"%-8& -%& 5+& "EE38%-8& 7+$;&  +& 86 CHANEBHE- 285528 6 %S JHEE %
3"HH#-"U&7-8HS<3BHYOH#3$E 7" &8 E-H%& 7-85+&AH-&; +HBE-&+" & T6%8H2-$%8. 7-& AF&R Y B3 THBBEZ LT+ $%6 &, 34B&

&

M-5+& E-"%& #2E5#9"-88. "$& + @+$73$& 7-& $3%8-& E3"A3#8& "8& $3%68-8& A#-& -%& D& ABHERAIRR HBH B SE7SRR +"8 CH528&
42+$7+&7-8H(:+h58Z-8;8;38%#8-$8 @ PBEISE<-"$-&:322-280+AHT&138-57&'0&~+$; 289" HEAHA LBHBIL &S -&ES6;-$%68&- %8 T+$;&
5§$;3"H#+$H-&-S&EBICHYo+$Y0& 7-85+&AH-&+"82+UH2"228;-&ASHY&HISCH-B&5+8,+87-87-&; +&SHFH-&-$&B8+#;3$87"&T6HF;&7-&;+&2
7 TB&+%%-$%EVBEBEM-%6%-8.8-E3$; + @#FB/GRIOT-E%-& THCCHHHE-2-$%E&+"& 76 @"%&5&%8+$;,C382-8+B

&

d-A+$%&5 +&AH#35-$H-?&H-FE587-BEH-55-&7-&5+8&, "-88-8-%6&H-55-87-;&E-8%-; 285-&5H#-$&T-AH-$%&5-82-#55-"8&8-2E+8%&H3$%8-85-
-%&5+&76;:"2+$;+%#3$B&S5&C BUBRIBASEHIBEB-85#-$&I"H&S3",&;+"A-289"#8$3",&8-$T&HSYF,8-8-%&9"#8$3"; &7 3$$-&"$-&; +$%6
-UH#;%-$%#-55-B&S5&-;%8H#$%68-;+$%& 7-&H3$;%+%-889"-&H-;8%83#; &CH#52; &S §VERIBR RS REB HEIHY6& 7-85+&AH-&H3SHBF %-
9"-&EB-$7&;-$,&"$-&A#-28-%0& TR 7+$,& - &#T6+"U&LE38%-"8;8 7-8& A#35-$H-B& G$& H-& -$;7& 3$& E-"%& 7#B BHLIDH:&S

@-;3H$& 7-&H3"8;83"8 75H,%8" #8558 T#;H3"8;& 6% #9"-& E3"8& H"5%#A-S SRS BBAES3S -88."CCHYBE & %8+A-8;85-& 5#-$7& 3$& 7-A#-$
%3"<3"8;&5-&E+8-$%& 7-& ORI "% B &

&

1#&H-;&%83#; & CH52;8 E-"A-$%&$3";& +#7-8&=8& 86 C56 HIFARIBEIIBD Y8 5+& B6E3S;-& =8 5+&A#35-$H-2&$3", & E3"A3S;&+"; #&$3";&
-$& -BAHB?& E+8&-U%-$;#3$?7& H322-85-A#-8& E3"8& 2#-"U& E-$;-8&=8%3";& H-;&86C" #6;89"#8&;3$%& +@+$73$$6,& -%&8-<-%6;& E+8
" 8&5-&BHAF,-&T-&$3;&-UH;%-SHIBE&M-& E35#06#9"-8 7" & 5#-$& 73$%6&$3";&+A3$;8 @-;3#$&E3"885-&+HH"-#55#82&H-& 9" #&$3"; & 6"
7-8$3;8#$%68R%;&6H3$3249" - B&S5&H FEDHSPUBF 88" S&E -"&7-& SH&E 3"8&73$$-8&"$-&E5+H-8=&+"% 8" #B&A+$;&H: +9"-&RY8-&:"2+#S
-&H+H=&"$8"3k;-8 9" #E&AHY MTELS+$H-& TR%8-& +"ABB&A+$;&H: +H"$& 7-& H-; & CH#52; 2&#58 D& EB KIHODBD B8 H3$%8-85+& 238%&
E;DH:#9"-& +A-H&5-;8+82-;& 7"&5#-$B&*3"8&%3"& $3;& E83@5F 2-;&6%:#9"-; 78 TEB I3, - %6& 5+ & E5+H-& 7-& 5+& 8-5+%#3$&-%& 7"&
7T#+53,"[ &

&

HS%! &MY & X & +$,-.%+$,-/0")*  &m(m( )&

1234-'5/6) 85.785/6 1234-'85/6246935" 7"
4"H"$8=&T6H5+&8 n3$-&%3&7-H588-

)'5'23%;)'527/* &I5#D+&ACRRPBDS&HESHEDS-; &

Q-:& 67#%-"8;& ;"HBVES-;& 8-H322+$7+96#3%;8& -%8& 5-:& ES3HE \:-& -7#%38;& C3553b& %:-& 8-H322-$7+%#3%:& +$7& ES83|
76H8H#Y-;& 7+$:8538-8*8+HYH#E-AMI*GB&*5"; & ES6HH#:62-$%7 3"%65#S-7&HS&Yb:- &NVABRSE*8+HY6#Bi&1 E-H#CHH+55D28%:-&7
%68+A+#55-$%& M3 BB 7~ &E5"; &:+"V-;&$382-;&6%#9"-:&7-& h38Y& %3& -$:"8-& %:-& #,-1%& -Yb:#H+5& :%+$7+87;& 3C& E
E"@5#H+%#3%$?8& D& HITESHBEHH+%0H3$E& -%& 5+& - YBSTIR #SH5"7H#$,J& %:-& HT-$UHCHH+UHISE +$7& 2+$+ -2-$%& 3C
7 §$9%68R%;& NE3"8& 5-;& 67#%-"8;& -%& E3"8& 5-;:& +"%-" #$%-8-:%& NC38& -7#%38;& +$7& C38& +"%:38;P?& %:-& C+
BA+5"+06#3$8 718 2+$";HB#Y%: & -%8& 5+& E" @5HH+Y#3$& 7-& 2+$"HBHEY6; 28 +$78 %:-& E" @5#H+%6#3$& 3C& 2+$";HBHE ;&
86E3$7-$%6&+"U&$382-;8TH-55-$H-&7-85+&8-B"-B <3"8$+9;%+$7+87;&3C& UH-5565H-B

& &

*+-& 10 &


https://publicationethics.org/about/what-we-do/our-story/core-practices
https://publicationethics.org/about/what-we-do/our-story/core-practices

"HS%H( ') &

L 15%8 (
I $OORBDMPH&QHO
| $SOORBPQ® &D
01 23345#4B+&B3"988:654-"0-8:-98<5=+$:#9-91&
>1 248=453-18&2$%#,4%-18&* 8@87-9&A-33-9&7-%%:-9B&'(.01
Cl DH5=+"&*1&7+8%=6:+8#-&54$%-E%"-33-&;-&A4OFHIGHGH 4" J+#$3-H-"J-

8D &K-&A4-5LB&'(C

+-& Il &


https://www.allocine.fr/film/fichefilm_gen_cfilm=299482.html
https://www.allocine.fr/film/fichefilm_gen_cfilm=255426.html
https://www.allocine.fr/film/fichefilm_gen_cfilm=274858.html

T

cly Canadian Journal of Bioethics R 656856 0L
RIC Revue Canadienne de BlOéthlque HSIIE () 1) HBIE )+ HBA35FEBO;<T +7; |
1"# B&'(#")%)H%*)'+")%, V%& - %  Oi# Be'#H™M% 1 %®")#.+)%2*"34 %

&EKURQLTXH GX ®GBLQAHHWWP BULPHYVY GXHXWOpDV GH
PYROXWLRQ HW GH OD%WpVKXPDQLVDWLRQ
PIKLKL%0(# $%8&/(0*8,%-8% #FM(%B#0(12°12

"56785 % 196:;<=: !
>@AA%2*'1-%#N#I-@J @ BHAHPAIAHL156!76*63D(#-Q') 1B*%( >@AAY2X-TH# @2# *KY%o# FRYNH (7! *+)! 86*63) #,T# >'2'01'2#
F'2'01%2#R'210#>-@2%2,%-8&=# $%# P1)A# A%*# %2#BFS29 O1-%F*@-# R'?210# >-@2%2,%-&=# WK%# P1)A# O%J1F*E
OTB*@J1IM(%#O'2B#)%M(%)#)# B(-¥ABGBE%#K(A'12%#B@() (21?%-BYH#H1 2#XK1IFKHKY#B(-?1? )#Q@PH KY%H#K (A 24#BI%F1Y
0%#8&-"20B# OQPEREH @2*QB#N# (2#A@20%#*@U1IM(%#% FK'))%28&%B=#Z'F%O# X 1*K#'#*@ULF#'20#J@)) (*%O0#X@-)C
K(A'12B# B%# *-'2BP@-A%2*# B(,-%J*1F%A%2*# %2# (2%# B(--%J*1*1@(B)T# *-'2BP@-A128&# 12*@# '# 2%X# BJY%F1%E
%BJISF%.#F'J',)%# 0%#B(-?1?-%#0'2B# (2#%2?1-@22%A%2 B(-?1?128# 12# '# O%&-'0%0# %2?1-@2A%2*=# WK1B# P
>00*+%# J-@O(F*1@2# F12QA*@&-'IKIM(%# M(%B*1@22%%# M(%B*1@2B# *K%# -%)*1@2BK1J# ,%*X%%2# 2'*(-%# '20#
2*%(-%VF()*(-%# %o*# ', @-0%# )%B# ) 18G4 YsBR@201*1 @24 K(4 '00-%BBY%B#*K%#) 1AL*BH#@ P#*KY#F @ 2*%AJ @-'- THK (A" 2#F
F@2*%AJ@-'1206=

>?:6 @/6% 3BCD?;E6%
A(*1@2B#&Q2Q*1IM(%B . #F@-IB#K(A'12.#Q7@)(*1@2.#'2*k &%2%*1F# A(**1@2B.# K(A2# ,@OT.# %?QN2I&@8@F%:
OB*@J#% OTB*@H'

#
IFFGAG<:G?H6

T5062%-06#D (O%BHO(#-%) 181% (U#F @ 2* URI@HAR L *QH#O%HGK Y- - @ @\%. #GK%-,-@ @\%.#0(Q, F .#>'2'0"
YRQI-*%A%2H0%H#IBTFK1'*-1% #[217%-B1*QHO%HG K %- - @ @\ YD BFo - ER@\ Yottt

&7?;;B61?HE<H=B%0%&7?;;B61?HEBH=8IM(%B#0(12*12Y'FM(%B=M(12*12](BK%-,-@ @\#o=F"

#

$ ?2@)(*1@2.#%2#* 2*#M (YoHP @-FYoHA@*- 1LF %% #*-'2BP @-A*12%#0 (#-Q%). #1AJ) LM (YHBISFB BRI A: 2 @2 TH E@RORB =#
$%B#*-"2BP@-A*1@ 2ME)Yi6# B(JI@B%H#B@()S?%2*# 0%B#%2Y %(U#, 1@ Q*K1M(%B# 0%+ J- 0NN PB:44 1) 5617 9688 19 AD (#
-Q')1B*%(-# F'2'01%2# R'210# >-@2%2,%-&.# Y% 2RBDIH)-# B(-# 0%B# FK%A12B# B@A,-%B# %*# 12M(1Q92AR 2B #B¢P/@B*
K(A'21BAY% #M(1#M(%B*1@22%2*#)%#P (*(-#0%B#B @ F LQ*QB=#$Y6#F 1 2Q'B*%#A%*#% 2#BF S2%H#(2#A @ 20%H#@ M) #* @ U1F 1*QH#O%
) 96221-@22%A%2*# #F @20 (1*#N#0%B#*-'2BP @-A"*1@2B#&Q2Q*1 M(%B#1 4 2% FRINUB4 %N %BHA (** 1 @EBELD)) %oB#
M(1#-%0QP121BB%2*#) #2 "WBBW2H%# 2*K-@J @) @ & 1 (WA 2D

#

>0#P1)A#OTB*@JIM(%6#1))(B*-%6#FY#N#M(@ 1#) @ (—R4+0OBEAA) %), Q% BHO (#*-'2BK (A'21BA% #B T2 (R@AUHD) (1 @ 2#
'FFQ)Q-Q%.# N# *-'2%-B# )%# *K SA%# O(# F @-JB.# O BAHWRE @Yot ) # 21%# B@F1')%# 'B%J*1BQY%=# 0(%)# % B6B JBRWH6?7%21-# O
K(A'12%_#8%B#B @F 1Q*QBHUB)BBHJ- *%BH#N#?12-% #&Q-%-#Y*#%2F' O-%-#)%BHA'21 P%B**1 @ 2 BADAEL A 10l GIRBIFOs4H)
M(%#F%B#A21P%B**1@2B#1AJ)1M(%2*#0 (#J @ 12*#O%# 2 (Yo#Q*K IM(%

#
$96B#I-%A1S-%BHLA'&%BHBY6#I-QB%2*062*# 2% F#O%BHF @ ()% (-B#212%B #F%#B%-'#) #B% () %#BQM(%2F%#) @) TFK-@A* 1M(%#O
@ (?%-*(-Y%HA@ 2*-Yo#) Yot 2' (P- HRIOL-Y.#) 1 BB'2#B @UR 620 -Yot)' # PILZHATR 2086 1) TH #(2#'2 2 #Y%6* #(2# J-SB=Ha'-#) #B(1*%.#

*@ (9% P1)A# BY%# 0QJ) @1%# O'2B# 0%B# OQF @-B# A@2 @ FK- @ A IAM(4B# Y2 DQP2 @K R%.# ®UIBLAY 2 #* @ (*%B# ) %BH#
J()BL@2BH#%*#)%B#P'2* 1B1%B#%2P @ (1%B#0'2B#) #IBT FKQ#K (A'12%=

#

$ 125 @ O(F*1 @ 2HAY% H% 2HBF S2%##(24%2P' 2 #M(LHA' 2&%H#O % BHA™ 1 S-% B DBHIVK VB ERHBIH#O 1 BB @ (O-%H#F%B#A*1S-%B# @U1IM(%
%*#B @24 @-&'21BAY#)%BH# 0 18&S-%#B'2B#J%12%=HE)# WBYH2@ 2@ BHTKARD Q#A(* 2*% #F'J' ) %6# O%#B (-21?-%#0' 2B# 0%B#
F@201*1@2B#OQ&-'OQYBEDBIRRYAY2*=H#D- #) #AS-MERDOBH206#) @ (?' 2*#B (J) @HA@ 2B*-(@ B 1*QHOYHF %6 *%6#-Q') 1*Q.#) Yot (%o
%*# *Q)QIK@2%# N# BERZV@IL2*# J@ BHMOF(JS-%# B@2# F@ WB*# F%# F@-JB# M(1# B%-# '(*@JB1Q# J)(B# *@UH@-B# O
-96J-QBY%2**1@2# *KQC*-)%# 21B'2*# N# P'1-%# PR2IRIU4ARYRHG-@ (J%# T201210(B# O@E@)IBH # Q*Q# A@OLP1QH# J'-# )#
*%FK2 @) @&1%H#80 @ 2*#) Vo HBR DB J'-* 1% 94%*#M(1#%B*#F @ 2B10Q-QH#F @AAYHF-1A12%)#]'-#) Y& @ (?%-2%A%2*=#RSBH)
BFS2%B.# @2#%2*-%# O'2B#)%B# AQ'20-%B# )", T-1 7PRAM(PARA GQ# M(LAB*# J) (B# ?-'LA%2*# K (A'1 294BEMHO 1-%6# O'2B#) % B#
%2Y%(U# Q*K IM(IRBHO@BS(A'21*Q#J) @28Q%# O'2B#)%# FK' @ B=#R'2B# F%# A@20%# @"#)'# 2'*(-%# # J%-O(# B @PHBF %20'2F %4
K(A"L2#%2#21%2*#N#B%#2 @ (--1-#0%#J-@ O (1*B#'-*1P 1F1%) B#%*#0%# YK 4 BHA20) (B M THRHM(

#

> GoB*#O'2BHI@R*% U%#MQaYo(-#96B*#12* @ O (REUBH-*1B*1 M(%HO%HG' ) HW%2B%-#8e 1 &8 @#" @-*%2B %29 #(2#'-*1 B*%H#O%H
128Q21%-1% #%*#>'J- 1IF%#8$QH#GY%TO @ (U9.#(2%6#FK1-(-&1%22%#BIQF 1) 1BQIH%2#*- (A*@) @& 1%=#f2B%A,)%.#1)B#J%-P @-A?
'(#F @ (-BHO(M(WBW%62B%-#BYoHP' 1#@ JQ-%6-#)'-#>'J-1F % #&-CFYHN#(2# IJ'-%1)# % FK2@) @ & LM(%6#P (*(-1B*%.#) @ (-#BYoHP' 1-Yo#-06* 1
F-QQB#J'-#B@2#F @-JB=#>%B#J%-P @-A2F%B#-*1B*1M(BBI4LIQE BULOHF @-IBHK (A'12.#(2#F @-IB#M(1#-%BB%2*#O1PPQ-%A/
)HO@ ()%(-#%*EMD%?1%2*4) Yot ARBH-GRL*QH#M (1#QF) LIBY#) #*-"2BF %20 2 ROAH#BB) B 2*H# (2 1M(%A%2*#O'2BH#(2%# A 1S-Yott
2122 HM(LA*%0)#(2HF 2F %- #0%?1%2#1 2F @ 2*-g) Q% %*H 2T BR® ) “TIREREH BYo#-QO(1*# 1 F 1#N#(2%#A*Q-1') 1*Q.#J%-0'2*#
J-H#)%HP Y A%HB @ 2# (- #10Q")%.#12%%))%6F*(%)) %H#@ (HATB*1M(% SsBHITBHIBHD , Y %o #OY%HA'21]() *1 @ 2#B @ (A1BH# (#F'J-1F%#
O%H)'#?@) @2*Q#K(A'12%=#a'B#Q* @ ARI2"M( J1O%A% 2 #NBF-'2#) % B#A@*B#B (1 R2MBYHF @-IBHI6B*H) #B%() V@) 1*Q

# 345HHSNR () 6", %-&Y6. HIHO(12FE2-06"*12%t> @ AA@2BHCH1,(*L@2#D=44E2*%-2"* 1 @ )#S1F%2B% EGGHIS; D55

#



http://cjb-rcb.ca/
http://creativecommons.org/licenses/by/4.0/
https://cjb-rcb.ca/
https://creativecommons.org/licenses/by/4.0/
mailto:jacques.quintin@usherbrooke.ca

"#$%&(1$) #"  ++-%./'./ 90102+

+

BSTH.8" "0+ §.8& VO +& +/;<+ "+ &G+ B TSI+ 1"+ =19 >+ "+ BOGT& +O"+ T[4+ 296" € 2%"+O; "+ 7;%*+ @."VoA+ 8;<<"+",%9+8"O+
O$BS/'9+C;%9+ PILH& " %6B"+CD2%"<<"/'+:$/9+ &9 *"+:%+8./D<$>+=,96"+:"B."+7;99.)&"+:F O+ 296'IHB;/9..F*"+ &"+8,*79+
Bi<<"+96/"+<$ FX"+B "+ 4O "[OA+E;<<"+& " +IVOHHFY| +G$&. SBIOF +@ 98" OHIAB; " +8;<<"+o/+ HS/ "+ 596 %" &+ §AC; [+
K$<$.9+&$+::%&" %o *A+B; ¥ "+%0/"+L<">+6* /")) *#+"M7;9"+7$*CS$."'<"/'+8"+8;*79+72%.+*: %B"+9$+K;%.99%$/8"+"/+9"+&$.99%$/'+7D/D"*"*+

+

N/9.A+.&+"B."/'+7;99.)&"+$%+8;*79+4%9',/;<.9"+:$/9+%/"+9;*"+.  §%',8*D$".;/+C;/:D"+9%*+&$+B;&;/' D>+ $+"8E/,&;#."+7"* <"+
M+8*D"*+:%+9"/9+ 0+ 7S *+:%+/DS/ fof -+ 8* DS/ H"#$%& %'t |$+8E.FU0* . "+/"+B.9"+ 7&% 9+ O+9; #/"*A+<$.9+ O+*$/9C*<"*+ &"+8,*79+
9"&/+8&%$+B;&;/'D+E%<S./"A+7;%*+/"+7$9+:.*"+9"&;/+9"9+CH/ $9<"JHE W0+ D'E. 2% " D'+ 7&%09+ $&;*9+:"+B.B*"+"/[+ E$*<;/."+$B"8+
&$+/$'%*" A+<$.9+$B"8+%/"+"BE/,&#."+?%.+CS.'+"[+9;*"+ 2% "+&"+8,*79+:"B."/'+%/"+C.8". [A+%/"+7"*C;*<$/8"+,%+%/+8,/8"7'+9$/9+
$/8*$#"+:8/9 &"+*D"&A+"[+TESY"+$B"8+&"+/,<./$&.9<">+ 6B I"+8;*79+"/+9; .+ §+7&%9+$%8%/"+.<7;*'$/8">+P;%9+9,<<"9+
$%M+$/'.7,:"9+ "+ &S+ 7"/9D"+ "+ =E;<$9+ : 7% . AHQA+ 2%.+ :DC"/:$. FB+ 2%"+ R*"+ EQ<$./+ 1.+ T/ "+ 9, [+ "+ *"97"8"*+
&Y'D#*.'D+:"+9;/+ 8,*79A8;*79+ T*R'D+ 7$*+ @."%>$B8&+ ®B."*+ &"+ 7TDSEOM%". &+ ?%.+ 8;/9.9"'+ O+ 9"+ 7*'[*"+ 7,%*+ @." %+ "'+ O+
7B &S TIS<. 200"+ * ./ && +"[*"+&"+8;* 79+ T« +

+

"9+ 7"*C;*<$/8"9+ EDL*$&"9A+ 2%.+9;/'+ <.9"9+"/+ 98F/"+ 7$*+ ="/9"*+ "'+ 6$7*.8" A+ <$.9+ $%99.+ Y9+ $+'.9™"9+ "+ &$+)

JHDL"™* A+ <T&.2%"+DHS&"<"+%/+8$*$8'F*"+D*;'. 2%6"+2%.+CS. +"/+0;*""+2%0"+&"9+<%'.&$'.;/9+8;*7;*'&&" 9+ "B/t BS&"/'+

o %o/"+,%B"&& "+ C*<"+:"+ 9" M%$&.' D>+ URFBHED. ;/+ 2%"+="/9"*+""+6$7*.8"+*"K;%"/'+ N:$<+"+VB">+S&9+#9,/B;% D9+ 7$*+ &$+
8%%*.,9.'D+:"+9$B;.*+",%0'+ 8"+ ?%"+&$+"BE/ & #."+*"[:+7,99.)&">+W$8"+0+8"9+*D$&.'DI+?%.+:D7$99"/'+ &$+/$'%* "+ EYo P/ +""&&"+7%
&S+ 8;//$X'+ $%K YEEY. A+ &9+ 97"8'$"%*9+ 2%.+ $99.9"/'+ O+ 8"9+ 7"*C;*<$/8"9+ 'EDI* SR 8,<<"+ & §%.."%*+ [ %@ .&<+ "+

6%/" )"+ 2 49"+%,06B" '+ T&;H#DI+:$/9+ %o/+ <$&S$.9"+ 7%,C; [ A+ 2%.+/$X'+ O+ &$+ @ 0¥ Yo+ &9, %& "BD "+ 7$*+ &$+B%"+ "9+ 8;*79+
<%'.&DIA+<$.9+DHS&"<"/+ " JR<T*DE"/9.;/+: "9+ TS*$<F*"9+:  96/"+8;/..'/+7;9'  (E%<S./">+Y %I W+ qB;&%".;/+7"%"&&"+

8;/:%.* "+&"+:"B".*+:"+ @ %<$/.'D[ N/'E*;7;&#.2%"<"[+T$*&S$/ A+O+2%"&+<;<""+&%<$./+8"99"(' ( &+FT7$*"/ . *+O+%/"+"97F8"+
7*D8.9"+"+)."[+:D"*<./D" [+

+

6 P+$/9+8"+* ¥+ ID"9+7%"+&"9+/,%B"$UM+*H#$/"9+7%,:9.'9+7$*+="/9"*+9,/'+8$'S&;#%DO+7$*+%0/"+./9'S/8BHH %" $& "+
?2%.+"["A+'$/'+)." [+ 290"+ <P&A+:"+HD*PEEL 0., /+:"+ D TF8"+E%<$./">+ ! D"+"9'+2%6"+:"+/,%B"$%M+ *#$/"9+:DB"&; 77D9+7$*+
8"'$./9+./:.B.:%9+7,9%**$."'+$B;.*+:"+/,%B"&&"9+C;/8'.;/9A+8"+?%.+,%B*"+&$+7 FBHOG&+ O+§8"+".'%0:">+-%.+93%.' ©+?%;.+8"9+

\ 7%,&.CD*$'.;/9+ 8*7*"&&"Pr 7;90%*$."/'+ 8,/:96.*" [ +"9+ $9%0'",*.'DO+ #,%B™/"<"/'$&"IA+ 9"&;/+ %/"+ &:#.2%"+ T$/;7'.2%"+ ", %"+
C;%8%&:."II"+:"+&$+9%*B". &&$/8"+"'+:"+ &S+ TWH"A+;/+ES%"'<"[+O+&%LO OHV PXWDWLRQV ELRORJLTXHV GX F
MU+ /9M B %0/ +8 S+ * 5149, 8. 8&+:$/9+8"+<,/"+8ES; . 2% ">+ U/+ ST T +$& ¥+ 2% "+="/9"*+" Q'+ %/ +$H#"['+:,%)&"+?% .+
*$BS.&&"+7,9%0*+&"9+$%"*.'DI+#,%B™/'<"['$& 9>+ S&+"9'+ SR+ "' +. §<E99"+9%0*+&"+"**$./+:"9+./C;*<$'.;/9+O+7*,7,9+
o#*,%7"+8*.<.["&+8;<7;9D+: §:.B.:%9+:;/'+&"9+8;*79+,/'+D'D+<;:.C.D9+"+?2%.4+9"+/;%**.99"/"+:"+:D8E"9+./:%9"*."&9>+3&%9."%*9+
98F/"9+<;/*"I'+:  $§.&&"%*9+="/9"*+$&;*OHRIYE"/8;/™*"+9;/+9%7D*."%*A+&"+BEJIH: 7,&.8"+:"+&$+)., D'E.?%"A+:$/9+ %/+&."%+,Z+
9;/'+" ['S99D" 9+ "+ <%&'.7&"9+ D7$B"9+ "+ [$B.*"9>+ I$+ 9T<);&.98".;/+ 9%'.&.9D"+ 7$*+ 6*,/"/)"#+ *[B;."+ )."[+ "["'[: %+ O+ %/"+
SRS HO+TH 7,9+ "+ & DBE"8+"+:%+/$%CHEH# + HUR<$/.'D+"&EER<">+ @%+:D)%'+O+8&$+C./+:%+C.&<A+&"9+D7$B"9+:"9+/$B.*"9+
7D+ %/ +E%<$/. 'D+7%.#MP'+D8E;%D"+9%*+&"9+* BYG+/B.*:;/['<"[+:"B"[%+"*; 7T+E;9".&"+7;%*+" [+ $99%*"*+ &$+ 9%*B."+
1$'%*"&&"++

+

D §9%0:. %0+ "+ STTH+ #4$:96"&& <"+ SBS/'SH"+ O+ 7%,7,9+ %0+ #*,007"+ 8*.<./"&>+ 6"€80t <$/%C$B'%*"A+ O+ 7$* *+ "+ :DBE"9+
TM.29%"9A+%/"+/,%** 'Y %2+ ["+ 7" %'+ R *"+$)9;*) D"+ 2%"+ 7$*+ &4H$/'9 4+:"+&PTF8"+E%<S$./"A+JP' (Q(1.*"+8"%M+"+8"&&"9+
?%.+7,99F "'+ &"9+/,%B"$%M+ *#$/'9+/D8"99$.*"9+ O+ 9%+ L #"9".;/>+ U*A+ &"+/,<)*"+ "+ <"<P*O+ .00+ #*,%0 7"+ SW#<"/""+ "'+ 9, /+

7,%B; *+#*$/..'A+8"+?%.+&"+8,/.%.'+O+9, % E%/"+*"8,//$.99$/8"+,CC.8."&&"+:"+&$+ 7 $*'+:%+#,%0B"*/"<" >+

+

"+ 7F*+"+&YCS/+'%D+$%+:D) %' +:%+C.&<A+?%.+9"+B"%'+"/+2%" &% "+9;*" + &"+BE"C+:%+#* % 7" A+:"<$/:"+$&;*9+O+="/9"+"+6$7*.€
TS 2%0" "+ 7 %) &.8A+9;%09+8$+ C Hs+*"7*D9"/'$ ., [+'EDL*$& " A/ "+ $%';79."+:%+8$:$B*"+:"+9;/+ C.&9A+8"+2%.+7;*"*$.'+ $%+
#28/:+K;%*1.9"/8"+:  Fo/"+/;%B"&&"+C;*<"#E%<$/.'D>+="/9"*A+D'$/'+&IR<"+%/+\ <%'$/" 4+:"+&H%<$/.'DA+9"+*,%B"+C$8"+O+
%/+:.&"<<"+D'E.?2%">+_;%"."[.&+&"9+$%";*.' DI+#,%B"/'<"'$&"9+?%.+8ET8E+8;/* &"*+"+O+C*".["*+&"+."B"/ *+"H&Oo<$./[ +
U%+*'K; (. &+&"9+*S/H Mol "+7,9' (E%<$/.'D+?%.+:;.'+$99%<"*+&"9+8;/9D?%"/8"9+.**DB"*9.)&98H:"/B.*,/["'<"/'+<$&9%./ [ 4%.+
"+6857*.8"+$88" 7", [+ C.I$&"< [+ "+ T*F . 2%+ &F% ' 79."+:%0+ 8S:$B*"+"/+ 7%) &B A+ CS.*"+%/+97"8'$8&"+7%.+"M7,9"+&$+7;*D"+
'9+<90'$".;/9+#D/D" . ?2%" 9+ Yo/+8,*79+:./'+&" 9+ *H$/"9+$99%*"/'+:"+/,%B"&&"9+C;/8'.,/9+)..&;#.?%" 9+

+

@"9+"/K"%M+<$K"%*9+9;/'+9;%&"BDI+7$*+ &S+ 7*,:9%8".;/+8.ID<$" #*STE.?2%"+:"+6* /") "*#>+6"+C.&<+7*,7,9"+%/% 8. Yo"+

B."+ $/'9'ED9.D"A+ "+§'+ "'+ : §o/"+ 9;8.D'D+ 9$/9+ D<;'.;/>+ 1$+ ""8E/;&;#."+ [,%9+ D&; #/'( ("&&"+ "+ [;*"+ E%<$/.'D+ "'+ "+ /;9+

*99".9 [ +% P (8"+?%+CS.'+OR&"+E%<$.[ +%0"&+$B"/.*+&%.+*DI*@" [ +% F+9"*$ (' (.&+:"9+#D/D*$'.;/9+Co%'U*9%9 7MW +

7,%B,/9 (/,%9+<$/.7%& *+&"+8*TIA+"[+CS.*"+%/+,)K"'+:"+<$/. 7%EBY (.&+/;*"+7*7*.D'D+

+

! %06/.B"*Q+:D8*.'"+ 7$*+6%,/"/)"*#+ "9+ #&S%?%" A+ 9;<)*" A+ "'+ 9"<)& "+ *T*D9""*+ %/+ C%'%*+ 9$/9+ $BB > 86 9"/ . <"/'+ 2%"+
78&%9."%*9+7"*9,/["9+ 7 "'+ :$/9+/,9+9; 8.D'D9+:"+&$+8;/9;<<$".;/A+:%+:D9.*+ DTED<F*'A+ $'& .8.$&.'D+7&$9'.2%"+ "'+ "+ &$+
:D9.&&%9.;/>+W$8"+0+:"9+C*,/ . F*"9+).;&;#.7%"9+"+D'E.?%"9+)*, YoIREEB IAY & 8,/C*,/"+O0+%/"+:D8"7".;/+:"+& U< R<">+6"+

9. +7*)$)&"<"'+& Yo/+:"9+<"99$H# 9+ C;/$<" $UM+T7 ¥ D+7$+8""+7*,:%8'".;/+8./D<$ H#*$7E.?%">4B"/ *+ 9 PoB*"+ $&;*9+
9%*+%/"+/;%B"&&"+8;*7;*$&.'D+?%.+*D .DBI&Y&. ;/+:$/9+%/+:"B"[ *+ 294%8%/"+$%'";*.' DHE%<S$./" 4+/"+7$*B."/+O+8;/* &"*>+
a&&"+HoB*"+9% &+ Yo/+7;9'(E%<$/.9<"+C;/:D+9%*+:"98$7*.8"9+E%<S$./9A+"™*;7+E%<$./9>

+

3$#"+451+



IH$Y6&(IS) H" ++-%./\] 0102+

I"#$%!"&™(")*  #44617€108+ +$,-.%+$,-/0")* 426176102+
1234-'5/6) 1B5.785/6 1234-'&5/6246935"7"H
9%:%/+;+<=:&$*"¥ S?["H2+<" &S +

1)'5'23%;)'527/* V& @$+IAA<BR@/+C.&& . SPR/'E +

"E+ =<."%*E+ EW/G+&"E+ *":?DD$/<$'.?2/E+ "+ &"E+ H*?:=<%’ UN"+ "<'2*E+ A?&&MN*# "*":?2DD"/<$'.?/E+ $/<+ H*?:"<%*"E+
<= ME+<P/E+&E?*'+3*$ L "E K"+HIIBKL+3&WE+H*= . E=D"/'M" ?%'&./"<+./+N"+IJ3K+2*"+3*$:".."E  L+WH":.A.:$&&@M+N"+"<."
*$G$.&&"'+H?UFHE%* *+<"E+H&WE+N$%""E+/?*D"E+="N.O% V?*X+ "2+ "[E%*"+ 'N"+ N.#N"E'+ "N.:$&+ E'$/<$*<E+ ?A+ H%)é
H%)&.:$".2/IM+ @+ :?DH*E¥ 8\.:$'.2/+ "'+ &$+ #'E'. 2/+ <"E+ :?/A& &Y. /#Y+ 'N"+ <[ A.:$.2/+ $/<+ D$/$#"'D"/'+ ?A+ ?/A&.:'E+ 7
<Y=*P'E+ QH?%*+ &"E+ =<."%*E+ "+ H?%*+ &"E+ $%"%*E ./"*"E'+ QA?*+ "<'2*E+ $/<+ A?*+ $%'N?*ERM+ 'N"+ A$.*+ "GY
=G$&%$'".?2/+ <"E+ DS/%E *'"E+ "'+ &$+ H%)&.:$'.?/+ <"+ DS/%E: DS/%E:*.H'EM+$/<+'N"+H%)&.:$'.?/+ 2A+ D$/%E *.H'E+'N$'+ D"
*=H2/<"['+$%T+/?*D"E+T:"&&"/"+<"+&$+*"GYB L S?%*/$R+E'$/<S*<E+?A+"T:"&&"B'L

o< bh=1> 6
4 9&&7?:.I=INE+:*. D E+<%+A%Ho*
Ol Z$&.&="L$&?#%"+E%*+&"E+<"UT+#*$/<E+E@E"\D"E+<%o-+RE¥ & +W" 3608 111+
71 ['E:$*"E+ L+ [E:2%*E+<"+&$+D="NA<t3$* & +Z$*/."(_&$DDS$*.2/[-01421+
LI UN?DS$E+€0%.LW?DD"+N=?&?#.0%"M+"?2M3%* . B +"*A45a’ L+
8l 2%:$%L+W%*G".&&" ™ +"+ME$. EES/ "+<"+&$+H* E?/L+ 36+ Eb&&. DS 1+

3$#"+454+


https://publicationethics.org/about/what-we-do/our-story/core-practices
https://publicationethics.org/about/what-we-do/our-story/core-practices
https://www.allocine.fr/video/player_gen_cmedia=19596334&cfilm=292500.html

T

Cl|]J Canadian Journal of Bioethics IHSBEI (), - THY (00 2F),"3  U'3)&S%'6),78)98,."
. L. C)<0-=(>812), %76
R|C Revue Canadienne de Bioéthique SR LIRS0 I @ARIEBCIGEH
\_/— !
HSNER)F +)-.)/1%0) *

6FLHQFH HQ*VRIFEDPWPRPGRLQH SRXU XQH G\QDPI
LOQWHUGLVFLSOLQDLUH YDORULVDQW OHV FRF

1LOSJ, (" #$%& (V%" *(#+),- L ."1$7J),,("#)"(00( 12$), )."3($R(7 U=J+ISS("3)&$%B),78)98, )~ .")+(,0J,";)<0-=(>$ )."
JRII(2)%7)."6$,5)<) )’

12341 * (5267896

* Y0=JU%("&("+)" (-=(-=("7 [70"=J70$'IU%(K(,0"-$,-(,O'T("7%"+( N7()'-=" (0=J-7" =)7" =J70$'J-)++5" 8$-%7(&" $," 0=(*)L$)0$'5"
Vi=(-=(%" (" +H)L$)0$I( W' TR+IR(,0" &7 )7S(-07 '(70'-=(. " ,(R+(-0J,R"8%,8)K(,0)+")7S(-07"$8")-)&(KJI-"+J8(
835,8)K(,0)%X" &("+)" <J("%,J<('7J0)J'(." O(+7" U%(" +("0'), 78('0"& 7%-=" )7" >$_+(&R(" 0',78(." LIL+I$K(0'J-" &5,)KJI-7." ),&"
-$,)J77),~(7."+(7"&5,)KIU%(7"LIL+I$SKTOIU%(7"(0"+(7", TR)+J 70'%-0%")+" J,(U%)+J0I(7TN" “=(7(" J77%(7" S'$8$%,&+5" J,
70'%-0%'(++(7N" 1(7" (Y(%X" J,8+%(-(,0" S'$8$,&TK(,0" -)-)&KJI-" 0)Y(-0$JI( 7." S)0J-%+)+5" J" )" -$,0(X0" _=({
0)Y (-0$J'(7")-)&TKIUY(7."S)'03-96+IZ'(K(,0"&), 7"%,"-$,0(X0("$[ J,0('&I7-S+J,)'J05"),&" 0=(" L')>J,R" &S$_," $8" L)"I('7" L(O_((."
+9,0(8J7-JS+J,)'JOT" (0" +(" &T7EB,(K(,0" &(7" 8)-2%+0T7" 7$,0 8)-%+0J(7"=)<("L(-$K(")-)&(KJI-"),&"7$-J(0)+"IKS()0I<(7TN"=J7"
&(<(,%7" &(7" IKST)0I87" )-)&TKIUY(7" (0" 7$-JTO)%XNAKO(" O(XO(XS+$'(7" )" +)0(,0" 8%-(" S'(7(,0" J," )-)&(KJ-" J,70J0%0J$,
(XS+$'(" %,(" 8%-(" +)0(0(" ST7(O(" &),7" +(7" J,70J0%0J$ -)S)L+("$8"0"),7-(,&J,R" 0)&J0J$,)+'&JI<I7I$, 7" 0$" S'SKSO(" L(OC
%,J<(7I0)I'(7." )S)L+(" &(" 0),7-(&(" +(7" —+$I7$,,(K(,07"  J,0(R)0J$," $8" 7>J++7." >$ +(&R("),&" S')-0J-(7." 83'70" _J0=,
0)&J0J$, (+7" S$%™ 8)<$I7(" %.,(" K(I++(%'(" J,0TR)0OI&(7" J,70J0%0J$,."LI%0")+7$"K$'(" L'$)&+5"J," 7$-J(05N" a(" J,0'$8%
-$KSTO(,~(7." &(7"7)<$J'7" (0" &(7" S)0IU%(7." JL$'&" &), 7" 7$,"  O0&SJ,(T $++(-0J<(")7"),"$'R),J7)0J$,)+" KS&(+" 8%" 70%&5J,R"’
J,70J0%03$,." K)I7" )%77J" S+%7" +)R(K(,0" (," 7$-JTOTN' (XS(JIK(,0J,R" _JO=" K(-=),J7K7" 0=)0" K((0" O=(" ,((&7" $8"
J,068%I7$,7"  +(" -$++(-0J8" O&$I,(" -$KK(" %" K$&>$ +@&R(" 0),78(." _=J+(" J,<(70JR)0J,R" 0=(" J,70J0%0
$'R),J7)03$,,(+" S(K(00),0" & T0%&JI(" (0" &STIK(0(" &(7" 70'%-0%'(7" 0=)0" =J,&("" J,0(&I7-IS+J,)'JO5"),&" 0=(" S'$K$0J9
KT-),J7K(7" U%J" 'TS$,&(,0" )%X" L(7$J,7" &(" 01,78(0" &(" 70%&(,0M),&" (7('-=(7  Y7>I++7N" =(" O&$J,G++(-0J<(" .
-$,)J77)-(7."  0$%0" (" J,<(70JR%),0" +(7" 70'%-0%'( -$,7I&((&")7" )" 7%LY(-0" $8" 70%&5" J," S'$-(8&%')+" (0=J-7""
J3,70J09%0J%,, (++(7"U%J"8'(IL,00&I7-JS+J,)JOT" (0"+)"<)+$I7) R$<(,),-(" )++$_JR" %7" 0$" ))+57(" =$_" )+0(,)0I<("
&(7"-$KSTO(,-(7"&(7"T0%&J),07" (0" &(7"-=(-=(%'TN"*("-$++(-0. $'R),J7)0J$,)+"8)K(_$>7"-),"7%SS$0"7-J(,-("J,")-03$,."L')>"
0&$J,(" (70" (,<IT)RT" -$KK(" %," SLY(0" HO%&(" (' TO=JU% &$_," L)"I(7" L(O_((," &I7-IS+J,(7" ),&" 70'(,RO=(," O=(" +J >"
S'$-T&Y')+("(0"(,"R$%<(,),-(."S(K(00),0"&  Y)+57("-$KK(,0"  L(O_((,"%,I<(7I0I(7"),&"7$-J(O5N"#5"(X)KJ J,R"0=(7("&5,)KJ-7."
&(7" )&(7" $'R),J7)0I$,,(+7" )+0(,)0I87" S(%<(,0" 7$%0(,J" + 0=J70(X0 J,<JO(7" %0$" '(0=J,>" 0=(" S+)-(" $8" 70%&(,07" )
7-30-(" (,")-03$,." &T-+$I7S,, (" +(7" &IT-IS+J,(7" (0" (,8$-("+(" '(7(0-=(7"3,"0=("S'$&%-01$,"),&"&IT7(KJ,)0I$,"$8">$_+(&R(."
+3(,"(,0'("%,J<('7IOT"(0"7$-JTOTN"\, " (X)KJ,),0"-(7"&5,)KIU%(7: _=J+(" =JR=+JR=0J,R" 0=(" 70'%-0%')+" 0(,7J$,7" 0=)0" '(K
(" O(XO[ J,<30(" I" (S(7(" +)" S+)-(" &(7" T0%&J),07" (0" &(7 )-)&(KI)N "
=(-=(%'7"8&),7"+)"S'$&%-0J$,"(0"+)"8.I88%7I$,"&(7"7)<$J'7."0%$¢

K(00),0"(,"+96KJZ'("+(7"0(,73$, 7"70'%-0%'(++(7"U%J"7%L7I70(,

+("KI+J(%")-)&TKIUY(N

#:62 ;942 =>72@:7TA2*

TO=JU%(" %,J<(7J0)J'(." 83,),-(K(,0" & +)" '(-=(-=(." J,J03)0J<( )-)&(KJI-"(0=J-7."(7()'-="8%,&J,R."-$++)L$)0J<("J,J0J)0I<(."7$-J
$++)L$)0J<(."J,,$<)0I$,"7$-J)+( J,,.$<)0J$, "

(BBC<C86C:D2

VASR)KK(7"&("LISTO=JU%(."b-$+("&("7),0T"S%L+IU%(."C,J<(7I0T"&("2$,0'T)+."2$,0'T)+."d% TL(-."1),)&)"
Le)-0b+0T"&("2T&(-J,("(0"&(7"6-J(,-(7"&("+)"6),0T."c,I<(7I0T"2-3J++."2$,0'T)+."d%TL(-."1),)&) "
“e)-%+0T"&("2T&(-J,("(0"&(7"6-(,-(7"&("+)"6),0T."c,I<(‘7I0T"&("6=(L'$$>(."6=(L'$$>(."d%TL(-."1),)&)
[:77>2E:DABDY>*+*/:77>2E:DA>DI>F",08J, ("#$%6& ()%™ *(#+),-  .").0$J.(NLSIE () %6N+(L+).-F%KS$.0'()+N-)

C,("&(K),&("-'$377),0("&("7('<I-(7"TK(R("&), 7"+("KI+J(%")-)&TKIU%(."TK),),0"&("&I<('7")-0(%'7"&("+)"7$-ITOT"-J<J+(."O(+ 7"
U%(" +(7" Y$%',)+J70(7." +(7" SRKJT" " L%0" ,$," +96-)0J8." +(7" K%,J-JS)+J0T7" (0" +(7" (,0((S'I7(7N" gTS)77),0" +)" "(-=(-=(" (0"
HI7(R,(K(,0." (7" &(K),&(7" -$%<'(,0" %, (" <) ITOT" &(" K),&)07." )++),0" &(" +)" <%+R)'J7)0J$," 7-(,0J8IU%(" " +)" 8$'K)0I$,." (,"
S)77),0"S)"+)" T8+(XJ$," S+%'I&I7-IS+J,) I JUBT" 7%" &(7" (,Y (%X" 7$-JT0)%X")-0%(HEN"S)'0."-(00(" &(K),&(" (XS'IK ("%, ("
8$'0(")00(,0(" 7$-JTO)+(" &(")SS'$-=(K(,0" (,0'(" '(-=(-=(7" (0" 7$-JTOT" -J<I+(.")8J," &(" 8)J'(" -J'-%-+("" (0" S)'O)R(" +(7" 7)<$J'7N"
1-0%(++(K(,0."-(7"$88'(7"&("7('<I-("&(K(%'(,0"7$%<(,0" -(,0')+I7T(7.")&KJ,J7T0T(7"(0"RT'T(7"S)"+("-$'S7"S'$8(77$)+N"4$%'0),0."
(7" 7(<I-(7"& XS(0J7("S$%")I(,0"h0'(" T)+I7T7.")&KJ,J70T7"(0"RT'T7"S)" &(7" &IS+iKSEe'7%J<)" @6, (" 7ST-J)+J7)0J$,") %X"
-5-+(7" 7T%ST'I(%"D)+J)7." +(7"W0%&J),07" R)E&IETWEN" gIp60'(" S)'0." +)" '(U%hO(" &(" 7(<I-(7" 0(,&"]" 3, 7-J'(" +)"'(-=(-=(" (0"
HI7UR,(K(,0" &),7" %, (" +$RIU%(" -$KK(-J)+(." IKS%+TT(" S)" %," TRIK(" +ILT')+" 8)<$J7),0" +)" -$,7$KK)0J$,." §,,$<)0J$,"
0(-=,$+SRIU%(" (0" +(7" -$KSTO(,~(7" 0(-=,JU%(7" (," <%(" &(" -$,7$+I&(" %" -)KY+" K)OT'I(+" (0" =%K)J,CBF - (70T 1&J'(." +("
V7(<I-( "WN'J"0")<(7"+)"S (%< ("&("-$,-(S0"& DE&SJ,("D7IR, I8N W%J"-$,<J(,0"S)'8)J0(K(,0"]"%, ("7I0%)0IBE." $%7"S'$S$7$,7"

ON(-$, )ITT$, 7" (" 0IS+("-))-0Z'("&(7"TO%E(7"R)&IT(F"+)"S(7S,,("(70"T"+)"8$I7"T0%&J),0(.""+)"8$I7"8&IS+IKT(.]"+)"8$I7"(KS+$5T(B")J, 7. " (++("
HVW pJDOHPHQW HQ IRUPDWLRQ HQ SRVLWLRQ GIH[SHUWLVH HW HQ RI4BIGH"YHUMEIFHY ,GRI
DILQ GH YDORULVHU OD FDSDFLWp GH OfH[SHUW DFWXHOOHPHQW ODWHQWH(-¥R%" OH FRXY
L)--)+)%'T)0."K)K0'I7(."&$-0$)0"-+J,JU%(."S'$8(77I$,, (+"$%"4=gE"S(%0"S$%'7%I<'("7)"7STIHFSTLIBY%'U%("<('7"%,")%0'("&$K)J,("DKTOI(."
0(-=,JU%(."L)--)+)%'T)0."K)KOI7(." &$-0$)0."<$J'("%, (" T7I&(,~("-+3,JU%(" $%" 7-J(,0J8IU%(." %" FIK," KT&(-J,("$%" %, " S$70&$-0$)0" &("
(-=(-=(EN"1J,7."%,"V "(XS('0"(,"8$'K)0J$, "W"7IR,JIBI('0'Z7™)(K(,OT X H O T H [ S 1HQIB(KEHOV Wi ©8$'K)0I$,N"

F@ATHSNE (%" #),-. )00 12$),"3  M"3)&$%'516),78)98,."";)<0-=(,>$.""2),%7."6",<)’ "
) " I'00J<("ISKK$.7"100:JL %03$."MN@"0.0(',)03$.)+"*3-( 7" OBEP?QAGMAA



http://cjb-rcb.ca/
http://creativecommons.org/licenses/by/4.0/
https://cjb-rcb.ca/
https://creativecommons.org/licenses/by/4.0/
mailto:antoine.boudreau.leblanc@umontreal.ca

I"H$%8H(&I+,( &-(*.(0 1 1(

H+&('TT%" B&(,"+9-%0#, ;& (<" &(=(,&-&($"H>*&($P+ @ AH&.(B*&(T&% @ &-($&(% C 7" EGBE(BYo& (#%638+-&(&-($C,&+-%"*:9C&(=(
&O(>&9"+9(9":C-HE(-"#-(&+('$"T-+-(H+&(T"9-H%&( % - AH&(;BF:9($& (D TH*9:"+(-&, 8+ AH&G ('<: I *>%6&Y%6( *&9(:+-C%H-9(

9" :C-H#E(&-(C,"+"@: AHEIG(:+9: (AH&(*8I($&;"%69(: +-&**&.,-#&*I(&-(CT:9-C@:A#&IG ($+9 (8 DHE(&-(%C<*CTBGILO VIDJILVVH
$&(* (%&,88%, BBE (G +98&:3+&@&AH ($#(9&%;:, &

(

I'H-&($&(<+'+ &@&+G(#+8&(9TC,:*:9'-"+(HE(,?, *&I( 97 C%: &HYP (Do &+-&($&( T*HI(&+( THO(=(H+(7'%, "HUWI($H(," @>'-'+-.(
B+-%&ED7*:, - +($+9($&I(,-11:-CI(, SC@:A#  &I(&E:38'+-(H+&(&ETCYo:&+,&(OH>9-+-:&**&(&-(* (+C, &IGATEY (#+(&@T*"(
=(-&@TI(7*&:+(7"#Y(9H>;&+:%(=(9&I(>&I": +9G (*'(, "+, *: - F+EHUAC @#+C% "+ (FHB(OTC,: 0" +(I"H(-%'; ¥ FC-#$&IK ($&;:&+-G(
7"H%($&(+" @>%&HIBI(T8I" ++RHAT'I(S&(H- &+((T%:"Yo:G(#+(">9- *&(," @T%" @E&--'+-(*&H%(T&%IT&,-:89(', SC@:AHEI(
&-(T%"<&O9: " ++& BB --&(,"+, %' +(9&(," @ T*&E:<:&($'; +- 3&(*"VoOAH&(+"#O(* (%&9:-#'+O($+O(*&(@"+$&(% CE*G (*" FoFAH(
+H'@>%E&($TLIOT" ++E&FET*M @ (T" %694, +-H+&(OTC,:*:9': "+('HE(,?,*&9(9#TC%: &HIBTH: Yo& (‘HE($C<:9($&(* (7' %&+-*-CG($#(

38 @&+-G("H#($&(*(<:9,%:-C.()&I("%3'+:9@E&I(9#>;&+-:"++":%E&IG($+O(*&HYo(C; M- +($&I(, +$:$'-HYIRBIBES - (9#%($::8%69(
%:-D%&IG (-&*I(AH& (&I(%CIH*-'-9(,'$C @ BHBEIG@ &+-($'+(S&I(:+:-:'-1;&I(C-#S: +-8IG (&I(&@ 7*":9(+-C%: &H%I (8- (&9 (>"#Y69&I(
SCN=(">-&+#89.(0'+9(,&(,"+-&E-&("P(*&(-&@79(,"+9-:-#&(*' (%&99"H#%, &(* (T*#I(T%C, . &HI&(T"HY($C;&*" T T&Yo(#+($"99:&%(,"@7C-1-:<G
N"+3*&%(&+-%&(C-#$&I(JITC,:*:9'-:"+OK G (-18;**&(&- (#-%8&I(%C*:-CI(*: @:-&(,"+9:$CU >*8& @ &+-(*&I(,8'+ &I($&(9&(SC @'%AH#EY . (
B+(,"+OCA#&+ &G (*&( 7'%, " #%9( ', SC@:A#&( SEQCHE:"+-9( +"+P"#%69: &YFYI&( 7%C, %:0Ret-+( 3%'+$( +"@>%& BRHY%6&9( &9-(

"+0" %C(=($8I(&@T*"9(9"H#;&+-($C,"++&,-CI(S&(*&H($" @' +&(DEC, *:9"-"+ G, &(AH: (FT 7"%-&('# #+&(;*&HYo('N"#-CE&(=(
*8AHY0($"99:896( 7"#Y6(9"*: &b SH(<:+'+ 8@ &+-(+:(HE( HYIHI($E&(*&HYo( <"V T Hr-B(=(*H 9",:C-C(&+(-8%@&I($&(%:,8899&(

$:9,: 7+ %&G(', $C@:AHE(&-(CT:9-C@:A#&.(O&(T*#IG (H+(%&<HI($&(<: &L, EBAY" @ &-(7'I(9&H*& @ &+H(* C&(&+(,"#YIG(
@":9(3C+D%&(C3*&@&+-($&I(%CT &Y%, #99:"+O($H%'>*&I (Y% (*&I(++CEI(IH:; +-8IG (*&(@'+AH&(SE(-&@ TI(&+-00'; +-(-"H#-&(7"99:>:*:-C
$&(>"+:<:8%(*&($"99:&%(",'SC@: AH&( &-($&(%&+<"%,8%(9'(,"@7C-:-:;:-C.(OC,"++&,-&IB(ABA(&H(*(97C,:*:9-"+('($&9(

(@7, - "+9(T%'- AH&IG(@"9('#99:(9",:C-*&9(&-(C7:9-C@: AHEIG (&+(: @ TH-FrA=(-"+(', SC@:AH&(* (%:,B8IIE&(S&("+(7*#I(
9-&(,"%79($ KET8&Y6-: 08 GOFFS:%&(98BEY0D" ++& K T*M@ED (7" H#%9#:; +-(*&H%(9TC,:*:9":" 48 E(,?,*&9(9#7C%:&#{69

(
L"+9,:&+-9($&(,&-&(%C*:-C($&(*'(97C,:"*:9"-:"+("HE(,?,*&9(9#7C%: &#%9 (& ($&(,&9(7%C", #7'-:"+9(: +9-:-#-"++&**&IG (*&H('#-&#%
"+ (< -(CRE&YD,:, &($E&(%&;:9:-&%0(*&I(@:99:"+9(#+:;&%09: {1BEERE 6,88 G (& +9&:3+& @ &+-(&- (9 VB (B - (T C%'-:"+G (*'(3&9-:"+(
&-("B@:+:9-%"-"+(+"#9(9&@>*&+-('%-: #* C&I( 9" HI(H#+&( <"N@H#*&( $&( 3"#;&%+'+,&($&9,&+$'+-&( AB.BEIG(;'($&(9":.(B+(
'$"7-"+-(HH&(7"I-H#%&(,"**'>"%"- 1, &G (,"+9-%0#,-; &(&-(,%:- AH&('; &, (&-(&+; &YIBG-:-#-"+(#+:,&%9:-" % &G (* &(AZ &+ ER&9-(+C.(
U+&(7&%97&,-;;&9&(@":+-:&+-G(9&*" +(* A#&** & (*&9(C-#$&I(, SC@: AH#&I($" JEF- @Y (," @ @ & (H#+&(9&%0;:-#P&(AH#. G (=(9"+(-&% @ &G(
$&;%"-(+"#9(C*&;&%.(B<<&,-;;& @ &+-G(C-#$:&%(&9-(#+(*'>&#% (: +28* B IH V0 (@ C@": %0 & ("HRF & (-8DI&, "+9-:-#& (#+(
$C<V(L&T7&+$'+-G(>&'#,"#7( $&(,8"9&9( &+-%&+-( $'+9(,&--&(>"W-&(+":%&( A#&( % & 7Y% GORK-R-#H&I( 3% '$HCED&-(":+9:G
T*#9:8#%9('@"*3' @&I( &+-"#Y0&+-(*&(7%",&99#I($&(*'(97C,:"*:9'-"+(",'$SC@: A#&.(XH#(,"#%I(H&C&($ BC'-:"+($#(,"**&,-:<(
T$":+&( J/O/6HO/YKG( +"#9( ';"+9( @&+C( $&( +"@>%&H#9&I( $:9,#99:"+9( ";&,( $&I( 7&%9"++&9( $:7*M@TELO#:;' +-( #+&(
97C,:"™*:9'-"+ (HE(,?,*&9(9#7 C%: &#YI+($&($C<:+:%(&-($&(7%C,: 8HHER": +OG (Y& (@:99:"9.((

(

Z'+9( $C9:%( $&( <"%N@"9BBE(SC*:+CE{IH ( $&(<&I@&YO( $&( +"#;&'H( ,&-F"W-&( '} &, ( #+&( $C&( -"#-&( ,"+9-%#:-&G( +"#9(
@":+-:&+$%"+9("#,&%-(&-(',,&99:>*&(*&(,"+,&7-($&(*'(3"#; &% +"+,&($&(, &(,"**&,-:<.(L&--&(78:*"9"7 8: &Ki$&Yo-# % & (9& (% C™*:9&(&+(
CH+"+['+-G(%C<*C,8:99'+-(&-(%&, $%'#E&9":+G (*&I(7T%C@:99&9(+,%'+-(*'(3"#;&%+'+,&('; +-G(7&+$'+-(&-(7%DI(*' (<" % @"™*:9'-:"+(
$&(9"+(,"**&,-:<( J KRB %&( &+( ,"+9:3C%'+-( 7'%( SC<'#-( #+( @"#;&@&MFCHo"-:"+9G( $&( -8C"%:9™-:"+9( &K B:,"-:"+9K.(
L"+9CA#E&@@&+-G( TS$":+&( "#;%&(*'( 7"99:>:*:-C('$8&;": %o ( #+&(Q>"W-&( <":-&( 7'%( &-( 7"#%( *&9( $: 7*M@'@909#:;'+- (#+&(
97C,:"™:9'-I"+(‘HE(,?,*&9(9#7C%: &H#HUI*:'9G (*&9(@-#$:'+-9 (3% '$HCRIG (-%'+9,&+$'+-(*&I('<<:*:'-:"+9(#+:;&%09:-": % &B (&% 9:-CG(

(< #-CO(*&(9&,-&H# Y MSB:9'+-(*'(,'7",:--C($&(  ,%"W-%&G($&(9&(-%'+9<"% @ &%0(&-($&(YC<*C, FYHEEAH-EVEBE, : 7*:+" % &(&- (
#+1,8%9:-1%&.( B+( 7% A#&G(+"#9(:@'3:+"+9( #+&( 9"%-&( $&( FHBBAP(;*"%:9'+:& 9(7&%9"++& K T*M@C&H " +9:( $CN=(
H[SHUWHYV &E(I"#6(H XM7C,:*:9-:"+ ('$$:-" ++&**&I*'9G(,&9(IC-#$:"+-9(3% ' SHCIRK.(X:+9:G( TH'"(:&%:9& (*&498(

$:7*M@&I( &-( *&I( &E7C%:&+,&9(,"++&E&I( $CN=(",A#:N\( & (*'(3' @ @ &( $&( 9&%:;:,&9( "<<&%-9( ;'%:&%'( &+( <"+,-"+( $&I( @& @>%0«
S @7"9+-(,&--&(<I Y @E(BE&(,+IH*-+,&(,'SC@: A#&.(BH($"7-"+-(#+&(T&YI&,,-1; &( #; &%0-&(&-(,"" T C%'- ;&G (&+(,"**'>"%"-:"+(; &, (

*&(@:*: &H(H+:;8%9:- % &G (*&I(*'>"%'-":%&9I($&(%6&,88%,8&(&-(*&9(7%",&9II#HI(BCN=(:+9-:-#CIG(+"#9(,%"?"+9(A#&G ($BO(9'(@:9&(&+('
&--&(7%9-1,:-C($&(<"+,-"++& @ &+-(9'#%'(,"+9-' @ @ & +-(C*' % 3JA{ & CAH(*:-C(&-(§<<:,',:-C($&9(9&%;:,&9($& (9" +(: +9-:-#-:(+.(

(

B+(7%C@:99&G(,&--&($C @ %, BEEBO-#A&G(," @ 7'%">*& (= (HAE(HS&($&(@'%,8B(7'Yo-:,: 7'-1;&(&-(KEB'#I-1; &G ('(,"+<:% @ C(#+(
9&+-:@&+-(7'%-'3C(7'VHHI&@>*&($&I(7'%-:,: 7' +-9(:+'H#3IHW HE( @ 7*: AHCI($RC'-:"+($ T$":+&G(AHI(9": &+-(&+(7%",&99HI(B&(
97C,:"™*:9-I"+("HE(,?,*&9(9#7 CY%: &#%09("#(,8&%0,8&#%9(7"9-$",- "N HEHPHP®": &+-('<<*:CO(‘HE(#+:;&%9:-C($&(]"+-%C*G (], :**G(
) *("H#H(Z8&%>%™_&(IHC>&,G(L'+$K.( &HWWH GpPDUFKH GYRXY BR(@ X DHE (¥ B I8 G @R H
"T7%",8&9(&-8+"3%'78: A#&B&-(&I('77%", 8&IB&(*'(3"#;&%+'+,&(7'%-:,:7"-:;& G(&+(:+,*#'+-('#99:($&9(C,8'+3&9("; &, (*&(,"%79(
7%"<&99"%"*( &-('$@:+:9-%'-:<( FE-:#-"+G( +"-' @ @ &+-( &+( @">:*:9'+-( *&9( YCI&'HE( $&( %&,8808,8&H BTG ( +'-:"+'H#E( &-(
+-&%+-"+HHE( $'+9( *&OAHE*I( *&I( 'H-&HYNI@( FROODERUDWHXUYV SURIHVVRUDX[ HW DQGBIOQLVWUDYV
C8'+3&9 ("+-(%C;C*C($&9I(7&%97&,-:;&9(9:@:*":%&I( &-(<';"%'>*&I(=(#+&(%&,"+,&7-#*:9'-:"+( $&( *'(3"#; &Yo+'+ B(BEHGBE(
9&%0;:, &G (":+9: (A &(;:9:"+(7T*#9($C,&+-%"*:9C&(STME%'-:"+ G ($&(*'(3&9-:"+(&-($FKD:+:9-%"-:"+(9",:C-*&(&-(: +-&**& - H&**&($&(
,&(98%:;, &(IMET78&%-:9&.(2*#9(&+," % &G (*&(SC@'%0,8'3&(#7% DI ($&(7'%-&+":%&9 (& BF-& & YER(E(®O-(; CUC(7"9:-:<G@":3+"+-(
$&(>&9":+I(YC&*I(B&(*'(,%CH:>:*:-C(SHET7 &%-:98(9&:+($&Y,?, *&I(9#7 C%:&HYY&(,"+9-'-(<#-C("*"%NIG(,&*# FFH(>&9":+($&(
9"#-:&+(7"#%('@C*:"% &Y #*'-"+($&I(%&*'-:"+9(&+-%&(*'(9,:&+,&(&-(*'(9",:CAO(+,*#'+-(*'(;*"%:9"-:"+(&-(*'( $:;&%9:<:,'-:"+(
$&I(-?7&9(H-&H#Y9(H#+:;&%9:-": % & FI&I-:99'+-($'+9(*&(9&%0;:,&($&(,"+9&:*G($&($: 7" @ - : &(H P $%0 & @ & +-($&9a&+(9,:&+,&9G(
-&,8+"*"3:8&9(&-(9",:C-C.(B99&+-:&**&@&+-G(+"#9(";"+9(,"+9--C(,&--&(<"%,&(*'-&+-&G(,&(*& $&%98: 7 (&E: 9-'+- (& &CE$&(

%" 9& % {ET7&%-:9&G($&($:<<#9&%(*' (9, HE&D (& +(9",:C-C\(&-(#+&(:+,'7",:-C(T/<<&,- ;& @ &+-(%C"*:9&%(,&--&(;*"%:9"-:"+G (&-(
&, (@H@&(=(*'(8'#-&#%($E&BEY0Y"++&H 7T*M @A 7" #%9#:; '+ (‘HE(,?,*&9(9#7C%: &#%9(J"*:'9G (*EDHEP:'+-9(3% '$HO(RIG (:+9:(

2'3&( 456(



I"H$%8H(&I+,( &-(*.(0 1 1(

TH&($&S(,"9:;-&+ &8 (&-($&B(&<:;%=8+,&8(,,%;$=-:&8( Yo (F >*=88&9&+-($G+8&=3+&9&+-(979&(*&8( @' +-(",-%" @B.(A+(&BB&-C(
HOOTH = ( &ED&($=BB=, =& HYo( #+("H(H+&(=+3;+=8H#%C(9;$&,=+C(>="*"3=8-&( &-(:E=*"8":E&($=:*F9; G&HSC(: MBRIRBHEEC($
88961=,&(8&8(,"9:;-&+,&B($;IK (', TH=BEB(:"#Y6(* (B&H*&(%'=8"+ (T (& &(&8-(&+(-Y6 FHIO=Y0($&(+"#1&**&8(, "% $&S(K(8"+('%, C(
&H(%0;*=8+-(H+&(8:;,=*=8'-="+($" "% *&L () &B(#+=1&%8=-;8($&1%'=&+ P(RIHBEC (9&--Y0& (&+(1*E&HY%(*&8(,"9:;-&+,&8(', TH=8&8(
#08($H(:%8I=EY0(, @, *&(H+=I & VARE+EYBEYo, & (®<:&%-=8BR+B&=*(:"#Ib(l-'-C (*&8(&+-%6&: %=8&8(&-(* (8" =;-;(,=|=*&C($&I&HY%'+-(&+(
K&t &(F"VB(SH(: %" &BBHB($&(8:;, =" =8"-="F*"%B(THE(,&8(,"9:;-&+ &B("+-  ("#Y%-'"+- (H+&(I"*&HY(&+(8",=;-;(

(

O&--&(%;B*&<="+(+&(:%;-8&+$(:'8(,"+8-=-#&Yo (#+&(Y%&IH&(B8@8-;9'-=TH#&($&S(;, %=-8C($#(: @8'3&(&-E+"3%" E-FNGEL B(HEAC(
9'=8(>=&+($&(:"88Y6(#+&(:%8&I=RY6&(:%=8&($&(:"8=-="+(,"*& FEKCBH+(:&-=-(,"*&,-=B(&+(;08%38&+,&C(&-(TH=(:"#%%'=-C(:'%(
*(B"%,&( $&(F-1%6"-="+( $&( ,&-&( 979&( %;B*&<="+C( B"+$&Yo( #+&( :"8=-="PYKLHB:"S (U G=$"=+&H( $&(*'( %:;*=-(",'$;9=TH#&(

TH#;>; "=88.(S=+8=C(+"-06&(=+-&+-BB((:'8( $&(9&-%6& (T, &+-(8HY(*'(,%;-="+($ T$"=+&C(9'=8($&(8"#*=3+&W(%-'+ &( 2 (&(

&, =($&H=8(*(:8%8:&,-=1&($&BRI68" ++&BB=1*FO; &B(:"HYSH=I"+-(#<(,@,*&B(8#:%=E+HGB*='8C(*&{(RI$="+-8 (3%'$#:8(QK2 (

$"-(+"H#8( 8" #*=34+8(* F9:"%-+,& (B&(S" HO&+-&Yo(*&B(S@+I=THES(,"*&,-=I&HLYb, &($&(9"H#I&I&+-8(8" =#<C(* FHS&($&S(
%o&*-="+8(=+-&%$=8,=*=+'=0%&8(&-( $&(S IBBIERUBE (B&YBH: €18 %6 8=-"BHL F+188-=3"-="+($&B(% &, E&Y%, E&B(&+(;-E=TH#&.(2"#%(
| TH%=%(,&-& (" =~ ;(%;B*&<=I&(&-(:%&++-&C(TS"=+&(8&(,"9:%&+$(,"99&(=+$=88" =" >FB(F>"%"-"=06 &(T$"=+&FB- %', =+"+-C(
&+-%&("H-%&BC($+8(*&8(2%"3% ' 99&8($&(>=";-E=THEI(TR(SE(8'+-: (#>*=TH&(S&(W+=18%68=-;($&(V"+-06; *C(1&+"+-(;-#$=8&%6(=+(

3"H#1&%++,&.(W"B(:%89=8%8(,"+8-'-8(=+$=T#&+-(TBA(H @ IBBBK&B(BY%"+-=R%&SB(*", *&8(&-(8&(%6&-%"#I&C(8"#8($=18&%8E&8(B"%9&8C(
K(ME&H&(=+-8&Yo+-="+*&BHE+, (' Vo($&B(B',-8H#%8(: %" Y0&8(H<(,"+-&<-&B(+'-="+H#<C( #*-#%6&*8(&-($=8,=*FOIH&S(G

(

Y (-=-%&($&(:8%68"++&B($=:*F9;&B(&-(&+(81;,="*=8'-="+($'+8(*&8(2%"3%'99&B($&(>=";-E=TH&C (*&8('#-8HIB("€*E("**&,-=B

T$"=+&( &+(BH@'+-( BHY(*&B(:%o=+,=:&B"+$'98+-H#<( $&B( 9;-E"$"*"3=&8( &+(>="-E=THEC(K(8'"=%(#+&("::%" E&( %;B*&<=1&C(

'$' =& (& (> U= I &C(9">=F=8"+-C (" %' +-(&-(%0;1=8"+- (*&(8" *&($&(: %=+, = &B("Yo=&+-'"+-(*'(: %=8&($&($;, =8="+C(*'(3#&Y0+
&-("F8+=Y0(F+(:%"I&-EE6H. (W"H#8(1"+8("%=&(,&8(&BB"%-8(&+(9=8'+-(8A(EY$=8, = *=+0=-; (& (*'(-%'$#,-="+($&S(,"++'=88"+,&8(
$&(+=18%68=-;(1&%8(* (8", =;-;.(O8&--&($;9'%, E&(+&(8&(*=9=-&(:'8(K(#+&(%; B*&<=TBEH#B($E&(88%61=,&8(' -#&**&(G-%'+8B&Y6-($&(
S ++'=88'+ &BC(,"+8&=+C( 9&+-"%'-C(,"'=-£8'-="+( $&B(>"++&8( :%'-=THES( '#( 8&=+( $&( ,"9H+#-;8( $&( :%'-=TH&H( "H#( B#-#%&(

$ T$"=+&C(9'=8(B&+S(K(#+&('+*@B&($&(8'(+'-#%&(9?9&C('B=-4$|=8'38IR(, &( 7#8&($E&I%'=-( B' =B I"=YoR(BE&I %6'=-( ?- Y&, &(

g =B HYo(W*="Y8&Yo(&-('9;*="% 8% (*'(1=&(','$;9=7&.(A+(=+-%"$#=8"+-(K (-=-TpQ &5 (SHSE&(*&(%0;8& HC(*(3"#18&%++,&(&(
*88(:%"$#,-="+8(HS"=+&C(*(:%"I&, -="+($&(+"#I&**&8("BBU&S($&(88%I=,&(:'%(8&B(I8I>Y0&B($&I=&+$%' (:*#8(-+3=>*&C('=+8=(TH&(
M88=>=F=-; ($&(S;, "HI Y BBB(S @+ 9=TH&ES(=++"I'+-&B(FP63+8'-="+(*='"+-B&B(989>96&8(&+-%0& (&H#<C(:#=8(&+(8",=;-;C(::"%%-+-($&(

+H1 & &B(9'+=RY&BE(, "+ $H=06&"(%8&,E&%, E&(8, =8 +-=B=TH#&(&(-& E+"*"3=TH#&(G*&()>"%'-"=%&(T$"=+EM S-HETG2-&(
&Y098AB&(Y0&I&Y0& (&+(THES-="+(*&B(':%" E&SB(-%'$=-="++& BEB(U&HIES(,*"=8"+8(#+=18%68=-"=06&8(GB" #*-:8H(&-(;,"+"9=TH#&8(
G8&,-8#I68H.()'(:8%8:&,-=1&(,*'88=TH#&($=, E"-"O=8BBY&($&(8"+(+* @B&C(%8+$+-(B"%9&**&8(*&B($=Y6&, -="+8(&-(=99#>*&(G"#(: &#(
11008+ +-&H(*Wo, E=-&, H6&($&(3"#I&Y0++ &\(*&S('$I=+=8-%'"-&HY BT3B &S (&-( &<:&%6-8(8"+-($;-8&I69=+;8(:' V6 (*&HY%(,%6;-="+.(
T$'=+&(, *%=B=8%'( &-($" #9&+-8%'(*&8( 9" @E+8( Y0&+$'+-( "SR GBAFE+( ,"+-=+H( $H(,"+-&<-&( 8-%'"-;3=T#&( G*&8( %=8T#&SHC(
H'O=THE( G*&( B=++,89&+-(*"%8( $&8( -#$&8( 3% 'SBB( &-( "8-$",-"%*&8 HC( JHU%=BETHF&( E"=<( $#( |;E=#*&( =D&Y%
-%'+8$=8, =:*=+'=06&("-=9'*HC(8" ="*"3=T#&(G*&8(=9",-8C($@+9=TH#&B(S&(:"#I"=%H (&- (P E=THB(G$#%*&HC (&-(8&8(8#,,R8(
'=+8=(TH&(8&B(':%&+-=88'3&8(HB6$($S F+&(S@+I=TH&($&(3"HI&Yo++ &(*#8(,"9:*&<=B=;&C(=+-; 3% ($;B#-(#+&('3=*=-;

RS =& C('$' =18 (&-(%6;B*&<=I&($&(-@:&(,"O9H+H-'=%g..

(

N4+8(ETHE(#+=18%68=-;(,'+'$=&++8&(&<=8-&+-($&B(,"9=-;8C($&B(:%",; $#%6&B(&-($&B(:"*=-=TH&BC (*="+-(+"-' OYRBA=BB&I&+-(

< $B(BHS 18+ -="++'=%8&BC(I=8"+- (K (" Yo8FHE TH#&(&+(8,=&+,&8.(S,#&**&9I&+-C(,&8(:%", &:BSMB(GY&BBE+-(8888&+-=8&**&I&+-(
K(+-3%=-;(&-(K(*'(,"+$H#=-&(%&8:"+8'>*&($&8(,E&Y0, E&#%68(&-($&B(:%6" I&-8($&(%6&, E&Yo, E&\(#+(=+-:%7-(9=8(&+ (*#9=RY6&(:' %6(*&8(;-#
&+(;-E=THE($&(* (%&, E&Y,E&.(W"#B(,%" @"+8(FAEEH&(S&(*'(%6&, E&Y%, E&(3'3+&%'=-(K(;*%3=%(8"+(, J&&="+.() I&C(

&+ (8H#Y0(*&(, E&Yo, E&HYb(&+(*>"U'-"=%6&C($&I%'=-(8+3*">&Yo(* (I=&(H+=18%8=-"=%&(&-(* (:*' &($&B8(,"++'=88"+ &8(', $;9=7#&S($+5(
(8" =1 (O&—&(I=&(#+=18%68=-'=%&(8&(,'%' - Yo-BEUSC(8&*"+(+"H#BC(: % (8" +(,"%:8(;-#$="£:%;3% $#: CBU'S#: (‘#<( ,@,*&8(
8#::%=&HYB(B&S (%8, E&Y%,HEB-$" "%’ *&B8(&-('88",=:&8C("#(&+,"%&(888(%;8=3&+ EBEFR ()& '8, =&+-=B=TH&S("#(,*=+=C{&S
$"++4-(128(K(,&-(, "8 @8-RI&(=+-&**&,-H#E&* (S, -HE**8IGMB(%-="+(88-(%=I;&(BHYo(*&B(;*;9&+-8($&(8'(B-YoH{ HBB=8'"-="++&*(&

2 (+(8TH#8&*&--&(&BB&, -=189&+-(=9:"%24({9:%68&+'+-(8"+(,"%:8(:%"B&BS" %'+ C($&(8"#-=&+(&-($9=+=8-%'-=B.( & "#Fo8&%(* C(

-0 +8=-"+-($&(*'(G=+BY%'HB-Yo#,-#%&(:%"B&B8" % *&(#(G,"MB@BZROLQC (8%698-%'=-($&(%6&, "++'Z-V6&(B&B(,"+-Yo=>H#-="+8(8"#1&+-(
+:3*=3;&8C(,"99&( *&( -96'I'=*( G*%3&9&+-(>;+;I"*&H( $&BH68"++&B$=*FO; &B(:"H#UBH=I"+-('#<(,@,*&8(B#:;%=8H#UB*="8C(*&8(
P(-#$="+-8(3% '$#:;8 (QIB("#96(8"#-&+=%(*&8(,-=I=-;8($&(*'>"%'-" U (BOBEHY6&BHC (,"9:*;-&% (*&8('BB% &8 ($&(B&Y(N/B(D&BHC(
8"#-8+=YBBY&($&(B"%9'-="+C($&(8#: &Y6| =8 =FHBELB+8I&HO&-&:'%-($&(-a, E&S(','$;9=T#&S (G8"#I&+-(-&, E+=THE{+&(

O>&( " HYo-+-( THE( %' V8 I&ABHE(*& (' SI&(S&(*&HI(B"%9'-="+(8:;,="*=8:&C(9BW&+ $(GHV DFTXLV ORUV GIXQH W
88;&C(SH(>',, *#ob:-("#(  GHF&(H-%&(",, '8="+.(ABB&,-=1&9&+-C(%;*=889%(,&8(-0ERIRUSES(",-=I=-:8($&(9'=+-&++ &($&(
*8HY(*'>"%'-" =% & C(S&(*EHYo(, &+-Yo & EABEL-GHM(S& (*&H Y (H+=18.YBBHS'-=(©&8(-a, E&B(8"+-;,&88' =% &E(*' (%8, E&%, ERC(
@AB&=3+89&+-( &H# (8&YI=,&.( O&-('%3HI&+-PB=TH&( 3;+;%*&I&+-( K( * §+B%'8-06#, -#%6&( $&BE-; 8( $&( %6&,E&Y, E&(K&E(

O 1 pFRV\V W g@HSEARNYS +-(*(8,=8+,&(:B8=>*&(G8"#I&+-(=+=8=>=*=8;8('#(8&=+($&8(#+ {MBBB5-89&8C(B=8,*=8-&8C(
388-="++'=9%&8C('$9=+=8-06"-8&H#%BHC(, Vo (*&H#%0(::"Yo- ($=%6&, -(+ ¥ EOOKE(  +LH(9'=+-=&+(;:=8-19""3=TH&($&(*' ($=8,=*=+&(
GI*=$=-;H.(V?9&($&S(',-=I=-:8( #B88=(,&+-YBE (¥ ( TH*=-($&(* (8,=&+ &( TH&(*(%6;1=8="+(:'%0( *&8(:'=%8( $&I&HIb&+-(*%38I&+-(
>i4:1"*&8(&-(8"#8 DI*#:88(;'%6(*&8(=+8-=-#-="+8C(>=&GBBE+-=&** &S EL & *&+,&(8,=&+-=B=T#&(GbH.(

(
OE&%, E&H#I68( &-(;-#$="+-8C(:'%b-= #*=RU&I&+-( ,&#<( TH=(:Yo8++8&+-( *'( B EBRFELC(8"+-(",,>*:8(: % (*&8( &<=3&+,&8($&(
06" $#,-="+($&(,"++'=88"+, &BC($&+88=3+&9&+-(&-($&(-%'+8B&Yo-($&8(8'"=%8C(H#< TARH-EHESES(, Yo=-RY I &+ &C($&8(

2'3&( 456(



I"H$%8H(&I+,( &-(*.(0 1 1(

7-+$%$7($&(8Y"SH,-9"+:(* (%8, 8%, &(S8(<O++ &=8+-(&-(*(FI<<HTI"+($&T (Y@ HBR==8+-1($87(&<<"%-7(&?97-&+-(#(T&I+($&(
*M+0>89679-B(8"H#06(', &+-H&Yo(*&T (7"#-98+T(C(* (Y%&,:8%, &(&-(#?(B-#$&T (=97 (SERAPHET (<, &(CRE*&HIH(S&(*T9-#'-9"+(
7'+7(*(,'8",9-B(8<<&,-9>&(R(,YoBEYR7 ($D+=9EH&T(,"+TBEH&+-&T(>& (*'(<"%,&($&7(B2"9%7(CIX Y U2V6&+"+7(&+(8&?&=8*&(

*(8% &(EH&(8Y&++&(*&T(='97"+7(S BSO-9"+($+7(B>"*#-0"+(&-(* ($O<<HT9"+($&(*'(7,9&+,&: ('9+ T I(EH&(*&T (- %<7 (C(* (8#F*9,-9"+(
&-(C(T,G7(C(*(*9--B%'-#%&(7,98+-9<IE#&. (H&T (9=8B%'-9<7(C(SHF*9&Y(8EH> EHEBY s BHBYH-BY6- 7: (+"-'==8&-+-(&+-%6&(*(

890" $#,-9"+(J*&(*F"%'-"9%&(KL: (* ($I<<H79"+(I="TF$O(P"+L (8FB*9, -0 +(IH+(*F"%'"-"9%&(ML($&7(,"++'97 7'+ &N BSH#8F -(

0T (&(8"H>"I%(8<<&, -9<GHRECIHTI-B(C(8%"="#>"0% (#+&(7,98+,&( S&(EACHTREE+IVo(#+(,"+-YO*&(THY(*&T(9+,9--9<7(C(#+&(
HSHO-&( Y& T8 +T'FH&('9+TI( B #+8&( <"%="-0"+('88%"<"+$O&:( >*"%97'+-( $'>+-'3&( *&7( 8%B=977&7( IB8I7-B="*"30E#&7( $&(*(
SHHOTT+ &L (8*#-O-(EH#&(*(,'8',9-B(B, "+"=OEH#&(&-(*&7(9+-BY%I-7(<9++ 98 IFIEOV0&( V6-9%(*&7 (8#F*9, @HM&--&(8%97 &($&(
7,98+ &($H(,"+-&7-&(',' SB=OEH& (& ?8*OEH&(H+&(="-0>"-0"+(3%'+$977'+-&(8"#%(*&(8%"R&-(N$" G+ QA (8'%=9(#+(&+T&=F*&(
$9+9-9-9>&7($BRAIE(Y UH HQ BYASORIR &-($E&(%&=BSI&I6MOMHED(+76%" F*B="-OE#&T&+(&78BY%"+-(-%"#>&%('9+79($&7(
897-&7("*-8%+-9>& MBI +97'-9"+($&(* (>O&(H+9>&%79-'9%&(&-($&(, ' F"%'-9"+(&+-%6&(*& 7 (THHA B H$%"S' L (&-(‘#8%GT(
$&(*(7",9B-B(U#$%"$'(1)"#$*+ L(

(

N="30+"+7(#+&($D+=OE#&( E#O(+&(%&8"T&Y'9-(8'7(&?, *#79>&=8HATH BEH&T($#(,"%87(8%"<&T7"%"*(8"#%(*&(-%'+7<8&%-($&7(
SHHOT T+ &T(&788Yo-&T .(S>'+-(*&(-Yo+T<8%0-: (*&(-%'> ¥ (T&(,"+$HO-(&T 7 &+-9&**&=&+-(&+(* F"%'-"9%&: (&-+-Yo S POBRBY L Yo (*
B&(*F"%'-"9%&: [F797-'+'-( $&( %6&, &%, &( &-(*&T(%&,;&%,;&T(8"T-$" Yo *&T:( T"H#7(*($9%&.,-9"HH( 8%"<&77&H%.()&( <'%$&'#:(
&B&AS+- (B&(+"HE&YO(*8T (8'%- &+~ T(BE(%&, &%, ;& ($&(7"**9,9-&Yo(SH(<O++ 8 =8+~ ($&(="O+-&+O% (#+(%'88"%o-(, *O&F&(E.- (&+(F%&<:
=&--%08&(&P(>9-YoqERT"+(*'F"%'-"9%& (8" HIb (HHEHSY"S( | )" HS*H%6&8" 7 &(THORT (B'H*& T (BH(," %87 (8%"<&T7"%*(J7'+7(+B3*938% (*&(
7"#-98+('$=9+97-%'-9<("#(<',9*0-'-8&HYo(SD+ =9 W+<(%'7- Vo, -H#Y6&(#+9>8%679-'9%&L .(2"#%-'+-:(9*(D(‘#%'D- (#+&(> TRBYHH3++-
C($'>"+-'3&(8'%-'3896(,&--&(% & 78"+ 7'FO*9-B (M2 UL-9HBY&H( 7,98+, &( ' #(T&I+(SH(*F"%'-"9%&(EHO:(&+(%B™*9-B: (+&($&>%'9-(8'7(
-&+$Yo8(CYR7-9-H#8Y6(,"==&(H+($&>"BBN0"<&T 7" U (A+&(,8%-'9+&(88%678E, -9>&(-&+B(C(T&(,"+7"*9$&Y6($'+7 (*&(=9*O&H (H+9>&% 7 9-'9%&
%6888 +-(MPo3+03% ==& ($&7 (&+-%6&BY%IT&T (8%9>B&ET:(&+-&+$+-(IVBSHETB &L &(SH(8Y%"<&TT8&HYo(I&?88Y%-:(,; &%, &#Ib(&~(
&+78&93++-L( C(*(8%BTISE+ FE*F'%'"-"9%&..( )&7( 8%"<&TTE&HYT( $"9>&+-( SBRC(,"=8"78%( >&,( *&7( +"=F%EHT&T( ,"+-%'9+-&7(
77" 9B&T(C( G+ 7893+&=&A*(,%B"-9"+:([-#+97"-9"+:(*(8%"3%& 779"+ (K <Vb&($&(, " HYBIAH<"97 ("> &, (D&(&-(B+, $%6&=E&+(

$ $29%9'906& 7. (W(, & R H#-&+-(*&7(&?93&+,&7(*OB&T(C(*&H%T('-9>9-B7($&(%&,:&%,:&:(-&**&T(EH&(*(,"+,&8-9"+($&T(8%"-" &7 ($&(
%0&,:8%.,:8:( TF-&+-9"+( $&( <O++,8&=8&+-:( *( 3&7-9"+( $&( 8% "RE&-7:( *&( %&, Yot-&=8+-( $&( BEI(THBEI!H( $&( 8'%-&+'%9'-7:(
*Q=8*B=&+-'-0"+($&(-&, +"*" 3987 (&~(* (BY97 &(&+(,"=8-&($&T(%6B™*9-B7 ($H#(-&%%'O+.(2' Y tQTIBMITE(T 7 &LDIoH-(9=8#-'F*&T(
$&>'+- (Y8 +BU&($&T(,"=8-& T (‘#?(F'O*&HU T ($&(<"+$7:(#?(=B$9'7:(‘#?(,"=9-BR(DEH&(&-(C(B-%0&7( T+ &7 .(X+<O+:(*&#%(

%38 ( ,"=8%&+$( B3*&=8-+-( $&T( %&78"+7'FI*9-B7( '$=9+97-%'-9>&7( ‘#( 789+( $&(PBBVTE=8+-7:(&+-%&7:( 9+7-9-#-7( "#(
#+0>89679-BRED*9-9"+: ('0+TI(EH&($+7(S&T(<"+$T(THF>&+-9"++'0%&T:(8'%-9, #*9G%&=8&+-(#(Y#BF&,:("Z(9*7 (8 B BOBIH (-
C(¥(,"+,&8-9"+(&(C(MBBY"-9"+($&7(8%"3%'=="-0"+7(7,9&+-9<OEH#&T(&-(8B$'3"39EH&T . (H&(,"+7--('=G+&(C(7&($&="+$&Y(79(*(
%&T78"+7'FO*O-B(B&(7"H-&+I% (&7 (=" #>&=8+-T (%' +T<"%="-0<T ($&(+"7(,"==H+H-BT7: (Bt LCL&(", *&(EH §+-8%6+-9"+*&:($&>%'O-(
YOB&H&=8+-(9+,"=F&Yo(#+OEH&=&+-(H#(,"%87(8%"<&T7"%"* .(19&+(EHEREG(BIOCLT T 8&HVA(,&+-%6™:(+"H#T7(,%" D"+ 7 (EH#&(,&-&(

%38 (+&($E&>%'O-(8'7 (1-%& (&, *#79>&=8&+-('T TH=B&(SRAL T9.(

(

[47(+"-%8&(="$G*&(NS"9+&(J,&(,"*&,-9<(& TR +O7"-9"++&*:(,"=8%&'+-(#+( VBT &H(&-(#+(*F"%'-"9%&L:(+"#7(8%"8"7"+7($&(

" HYo+ &UEA-O"H(>&YT (*&(,"VBIBO=EB " HY THO>'+-(#2(,D,*&7 (T#8BYIGBYENT (*&7 (FB-#$9'+-7(3% ' $HBIDLEHI(8"77G$&(#+(

8"-&+-9&* (7" #TH-9*9TB (8" #%(,"+-YOF#&Y6(",-9>&=&+-(C(,&7 (-%'+7<"%="-9"#T&)B (N$"9+&(&7-($B7"%="97 (9+7-OBECH$&7(
&+-9%&8%97&T (C(-MABRHST=&(7'+7 (F#-(*#,%'-98&BH#IT (/0/6:($ F+&(8'%-: (&-('="%,&(*(,%6B'-9"+(H+(,"+ 7" %-Ot=($&(%&,; &%, &(
J=HE-GH+9>&Y79-'9%&L (&+(B-;OEH&(S&(*(%&,;&%, ;& (&+(9+-&%$97, BF(OHRBOBLESE, (*'(7",9B-B.(HE&(8'%-'3&(>97&(C($"++8&%(
*YBO*O-B(7#<<97'+-&(8"H#%(%B<*B,;9%(C(*(=+9GY%&($&(=9&H?(%-9,#* &% (#+(="$G*&($&(-DBE&(, ""8BY%'-9<: (H#(%&3 Yo $(B&(E B9, #*&(RHY
'$=0+97-%'-9<:( B,"+"=OE#&:( -&,;+"*"39E#&( &-( 7,98+-9<OE#&:( 8#97( C(CRETRI( ,&7( 9$B&T( 8"#9%( '=B*9"%&Y%( *&( 8'%, #%7(

' 'SB=OE#H&. (N*(7BBHOG( THYo(#+&(<"%, &(*'-&+-&(8YBT&+-&($+7(+"7 (H+9>&%79-BT7(EHO(8 " HYY%'D-:(T&*"+(+"HT:(%6&+<"%, &Yo(*&T (% &*
9+-&%$97,98*9+'9%&7:($B, 97" ++&%(*&7(<' #*-B7(&~(%B8"+$%&('#?(F&T"9+BHHROLPBEV-97 &(=9&#?(9+-B3%BE&(&+(7",9B-B.(
HE&--&( <"%,&( *'-8+-&( &T-(,&**&( $H( YoBT&'H#( %" 97 MS'OH-&( ,"=8%&+"+-( 7&7( =&=F%&7 ($98*O=B( 8"#% T#9>'+-('#2(,D,*&7(
7HBBYORHIYED' 7 (*& 7 (FB-H$9"+-7 (3% SHBIQUEH(%&, &%, &4 :(8HIT ($&(*&HI(=97&(&+(%&* -9 +$&E((%3'+97'-9"+7(8'%-&+'9%&T:(

=808+ +-($&T (FF"%'-"9%& 7 ($& (%68, :&%, & (TRHRBS&Y6TI-'9%& T ($& 7 (9+7-+ &7 (THF>&+-9"++9%& 7 (&-($&7 (%3 +97=&7($&*'(7",9B-B(
FB+B<9,0'+-(§+(7&%>9, &G 88%6-97&. (]'#7 (8% 9$"+7 (8"#6(#+&(>*"%97'-9"+(', Yo#&($&7(,"=8B-&+ & BHIT &7 (CH+9>&%79-B:(C(
#+&(BB"EH&("Z(*&(-%'+T<&Yo-(B&(,"++977+,&T (&7-(,&+-%'*:(-'+-(8"HYo(*&T (7,98+-9<IEH& T (EH&(8"HY6 (*&7(,9-"D&+7.("&Y% &+ +-(7'(8; 7
B&(8Y68H>&(S&(,"+,&8-(J/0/ TO/BL: (787 (8%8&=9G%& 7 (7-%'-BIFEBSEI7'-9"+(&-("<<%&7 ($&(7 &Y MHRYSEXB " %o- &+~ ($B7"%="97
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B-#$9'+{8%B3% $#BYBHB( &+(78B,9'97'-9"+(&-(&+(SBF#-($&(, %%IG Y& (&(<I+'+, &=&+-(7"#>&+-(--%OF #B(8'% (*&(F9'O7 ($&(,"+, " #%7:(
%&8"7&( TH#Y( $&T(,%9-G%&T( FOSHN*ELHBY6I-&( ', SB=OE#&: (*&( 8%&7-93&('+-9,98B( $#( 8% "R&($&( %&,:8%.:&:(*&7($97-9+,-9"+7(
"F-&AH#&T:( =89,"-9"+(P(B-#$9+-& &-( *&7( &?8B%9&+ &7( 8%"<&779"++&**&7.( HES&FEF(LC( ,&7( 8%"3%'==&7( %&7-&(

&= &, +-0+38+-Bi (&, ($&T(~H#2($ -YoOF#-9"+(EHO: (T&*"+(*&7 (7" HVT &I GH&+-(H-"H#%($&(/Ga :("B3CY&=8+-(&+($S&DC(#(

+9>& #(<BSBYI L (8- (AB&T THT (H(+9>& #BY%">9+ 9™ (&+(/0/ TO/6JCL.(N*(&7-($"+,(8'%-9, #*9GY&=8+-($9<<9,9*& (8" #Y%o(B&(+"=F %0 &#T7&7(
88967"++&7(F-&+9%(,&(-DBE(S&(<I++,&=8+ (S (8*HT (E#t §~(&7-(7"#>&+(+B,&TT'I%&(S&(,"=FO+&Y6(8*HTIEHYT (7" H%, &7 (8"#%(
-8O+$U&( #+( Yo&>&AH( >IF*&.(dI=&( &+(,'7( B&(GT:(#+( &=8*"9( &+( 8'%**G*&( C(#+&( 78B,9*97'-9"BGU&( <YBEH#&==8&+-(
9+$978&+7'F*&.(SH?(,D,*&7(TH#BBYI&HIT:(,&*' (9=8*OEHE (7" FABB&MB(H+("H(8*HT 9&HY T (&=8*"97 (EHI(+&(=&--&+-(8'7 (&+(>"&#%(
*&7(,"=8B-&+,&7(&- ("% ?8B%9&+ & (', E#IT&T.(H&T(,"=8%"=97 (8%38+-(* ($#%BE B+ &(78B,9*97'-9"+(&-(*9=9-&:B7(C($&7(
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9'%638+*<(,"+$#86'+-(7(S&6(%68BE=HEB(&-(7(#+8&(9'%38+*86'-8"+<("#(8+8-8; (' Vo (H+&(: %086 &($&(086=H& (& (#+&(9'%38-+5WEL (JB+68<(*(
-H$8'+-& (H$8%&(IKI&<(*'(>8&(#+8>& Yo @B GIRE-; %86, & (' %o (*' ($8>&Y668-;<(, H(&B>& %68-;(&-(;98%638&($38(,&--&($8>&%668-;.(LAG(
0/ G PHSE(SE(,&B(,"+$8-8"+6(8+8-8*@6(8+6-8-#'+-<(6G6-;9'-86'+-<(*898-H(* 9 &668"+($&(, &--&($8>8&%668-: <($&(6&6($8™*"3#&6<(
$&(6&6(9'8**'386<(;,D'+38&6<('6689IC+3&6( &-(%&C%'66'386(3'3+&%'S-( 7(AP63+BBI6( ‘H-"#Y<($&HBE('>&, (*&(6G6-A&( G(
$"+++-(>88<( HOFTFB8%E&(* (>BE&B>&Y668-'80BE, *#'+-(,&6$8:*MO; 6(:"#U664#8>'+-('#7?(,G, *&6(6#:;%8&HHHES'6< (*&6 (S8 +-6(
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HEB'+-<(-&*6(=H&IPB3%'-8"+<(YD'-($  H+&(:%&IBAY6E(:%":%68;-;<(* (:%", D&('8$'+ &(HG(,"9:%686(* (E&H+&('8$+,&I<(*&(S&HB*("H#(*(
0b&+-*8-1<(&-(: 8H> &t (1% " +38Y0( "H( 8+ &Y% " TAKK &+(, %6%8A%%E. (L'+6(,8%-' B¢, 6<(,&6($: @8E"%,&+-(*&6(8+$8>8$#6(7(
HYBHB>Y0& (*EHYO( Yo, HYOB (8t (-&+-'+-(B&(3; VERBHOBET -8 @6 (64#% (*&#Y6(6+-; (: DGO =HE&(&-(9&+-"*&. () &(98*B&H (', $;98=H#&<($;E7(
9%o=t; (Yo (H+&(@"%-&(:%;> &+, &($&(-V6" HC*&6(-& *OFHBRYH+B&(&-(*'($;:%6&668"+(HPRE @I CE(, &--&(>#*+%'C8*8-;.(B&6(%; *8-:6(
"O*B=H&+-(;3*&O&+-(* §O:*8,'-8"+($'+6($&6(,-8>8-:6(','$;98=H&6(&-(%; $#B68&+-(*&6(, D'+, &6(STC-&+8%($86($86-8+,-8"+6("#($&6(
@8+'+,898+-6<(;*;:98+-6(&668+-8&*6(:"H#%(%&6-8&%(,"9::-8-8@ . (Q'H#-&($&(@ 8+ +FDRBLALS §+3'3898+-6(:&%-8+&+-6($'+6(
*&HY6($"9'8+&($&(6:;,8'+86'-8"+< (#+(,&%,*&(>8, B&BPEB LR &6(-Y0'E&,-"8%&6 (', '$;98=H&6(68+#&HOEP(BI+&+-($&6('--&+-8&6(

GHV RUJDQLVPHV VXEYHQWLRQQDLUHV 6L OHV RUJDQLVPHV %XIBLG{ CHVE(%REBDR(L UH V
"9:-&($8(,&6(:%"C*;9-8=H#&B<(*(68-#-8"+(&6-(,"9:*&2&( &-($;:'66&(*&(, $%&( B&H*($&(*&H%(,"9:;-&+,&.()&(:%"C*AI&( &6-(
8+68$8EHPHBU& ()*+,%- |( &-( +;,&668-&( #+&(":%", D&( 3*"CH*&<( ':#G +-( *'( >8&(#+8>&%68-'686&#86( *&6( D'H#-&6( HY',%"I(
8+6-"+ &6(EHO=M(=H"-8$88+(S&E?:, %88+ &(','S;98=H&<(6'+6(=H"S(* T %o-(6&(,%6&#6&(&+-%&(*&6($"6688966(,"9:;-8-8@6(&-(,&#7(
$&6(;-#$8'+-6(,"+@%"+-;6(7(,&6(,"+-%'8+-&6.
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S+( @'>"%86'+-["*8"%'-8"+( $&( *&I:*'G'C8*8-;( $&BBS:*MO; 6( :"HU66HE>'+-( '#?( ,G,*&6( 6#:%BEHYIB*8'6<( *&6((NIS8'+-6(
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*8AHY( "%, "HY%6(PU0&+-866'3&<( '8+68( H&( *'( >*"%86'-8"+( &-(*&( $;>&*"::&I&H-( $&( +"H>&*&B( ,"9:;-&+MB( FDB=H&( $&(*'(
%68, D&Y%, D&(;98%638&+-($#()'C"%'-"8%&(T$H"8+&(:"#%6%'S-($8>&+8Y%(H+&(@"%,&(-%'+6@"%9'-8>&(:"68-8>&('#(6 &8 BBEB(H+8>89668-:f
@"%(8;:'668%'S-("*"%66(*&(%M*&('$98+86-%'-8@<(:'%@"86(: &6 WHEIIHMD "% 98{0&{6"#>8&+-('66",8;(#2(,"98- :6($ FD8=#&(
$&(*(%&, D&Y, D&.()&($:>&*"::898+-(§+(>; D8, #*&("%3'+86'-8"++8&*(-&* (FH'S+&< W+ 6-8-#'+-(&+-96&(V,8&+,&(&-(V", 8;-;<($"+-(*&(
@"+,-8"++898&+-( &6-( FHBO&( 6"#986( 7( $&6( 8+>&6-83'-8"+6( ;-DB=HEB<( "#%6%'8-( E"H#E&Yo( #+( YoM*&( $;-&I698G+-(IASG™+(
%086:8,-HEHBE(&-(,"+6-V0#,-8>&($&(*'(6,8&+ &('H#(688+($&6(,"99#+ #-(BI5I(B&-&("::%" D&(" @ @%8% 8- (#+&(+"#>8**&(:8%6:&,-8>&(
B6HY(*'(9"CB*86'-8"+($&B(,"++'866'+ &B6<(&+(%&+@"%U'+-(*'(,**'C"%'-8"+(&+-%&(*&6(,D&Y6, DEHY66 < (*&6 (#+8>8%6§-;6(&-(*(6",8;-:.
(
ESI6IE (Y (AWOAXOIY ( +$,-.%+$,-/0"  (A1XO0ZR/ 1(
1"1"28"1"34/ 5 687389-"):"1"34/ 5
[+(%&9&%,8&9&+-(6:;,8*(>'(7(BD'%*&6(L#:%'6<(1%G+(\8**80 V:&,8*( -D'+b6( 3"( -"( BD'%*&6( L#:%'6<( 1%G+( \8**8'I'+&6<(
"+86<(S>&*G+&($&()&&HM<(_8,DA*&(!"#,D'%$(&-(#,(V- @ @"% S>&*G+&($&()&EH# <(_8, DA*&(!"#,D'%U$<(+$0#,(V- @ @"%$(@"
9"98+-($&(* §%;-8"+($8&(,&(+46,%8-<('8+68(J{J++EF/":DBE( ,"+68CH-8"+6($H8+3(-D&(,"+,&:#*86™-8"+("@ (-D86(9+#6 %t

1&+ MBD'%*&6<("";98&(a'%%88&-(&-('8,"'6(_",8'( NG (6 ( -"( J++&FV":D8&( |&+ BD'%*&6<( ";:98&( a'%%8&-<( '
8,68, (
:83<-'4/5) B4.2=4/5 :83<-'&4/58<5>34"2" 18

J+8+&( "HSU&H( &I+ ( &6-( $8-&HY( "HY( *( .9610%' J+-"8+&(I"HSU&H()&IF+,(86(&$8-"%("@(-T&R1&"12'8*0)21,*9
#1218"%22% &% +"*345" AUV %-8,8: (7(# H+(9"9&+-(T(F( " %A5"# (a&(NB(+"-(B+>"*>&$(8+(-DE&(%&>BEN("%(, &'+ &("@(
%0:>868"+( "#( TW&--8"+( $&(,& (9+#6,%8-.( )&B( H-8&HY%6( & 9'+#6,%8:-.(CD&(H#-D"%6(%&(@" #+$&%6(" @ (-D&(TS*E+BEE.
#-%8,86(6"+-(@"+$-&H%6($H#(, & -8 @ (T$"8+&.

2)'4'83%@)'482/{a'd'%(a'8$'% (

)&6( ;$8-EHY6( 6HBI{ *86( %&,"99'+$'-8"+6( &-( *&6( %", ;$#%& CD&( &$8-"%66( @"*"N( -D&( %&,"99&+$'-8"+6( +$( %" &BH
$;,%8-86($+6(*6"%&(2% -8, &EB&(Be2S.(2*#6(:%;,86;9&+-<(8" "#-*8+&$(8+(-D&(Be2B(%&(2%' -8.84V:&,8@8, **G<(-D&(&$8-"%
0> B &~ (- HYo IBEHYO&Yo($&E (+#6(D'H-&6 (+'%9&6(;-D8=#&E( "'%b( -"( &+6#%&( -D&( D83DE&6-( &-D8,*( 6-'+$'%$6( "@( H#C*
#C*8,'-8"+<( G( ,"9:%86(§S&+-8@8,-8"+( &-( *( 3&6-8"+( $&6( " 8+,*#$8+3R( -D&( 8$&+-8@8,-8"+( '+$( 9'+'38&9&+-( "@( ,"+@*¢
$ §+-:06K-6( H:"#9%( *&6( ;$8-&HU66( &-( "#96( *&B6( 'H-8&HU6I<I 8+-8%6&6-( H@"%( &$8-"%66( +$( @"%( '#-D"%6I<( -D&( @'8%
S8+ $&B( 9'+H#6,068-6( &-(*'( HC*8,'-8"+( $&( 9+#6,%8-6( =i 9'+#6,%68:-6<(+$(-D&(HC*8,"-8"+("@(9'+#6,%8:-6(-D'~(9&&-(-L
0" +$8A-(H(+'%I&E(S §?,& &t &(S&(H (Yo&>BE.. E"#%+§(6-+$'%$6("@(&?,&*&+ B.
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788+9:(;L( <"%*($98-06&88(9+(8,9&+BEQW=(?>&(@A&Y%Y, +(B"#Y%+*("=(19"&->9,8.(/041CA1B@R. (
)"ICKL(M"8>N(KL(?>&9+(M<<L(?'N&O'(K(P(K'>'(K.( Q'-"%8(88" 9'-&$(J9->(8*E&R($98" % B&IB(A"+B(&%+-9"+(
#+9S89689-N(8-#BE# (< N8Y".(K*&&R(+$(TI39*+,&0/UCVFAV (
W'%6969"+())L(1%'A8-&$-(M@.(@, $&AI, (9+-&3%9-NL(A"%"(,"#%b'3&L (+$(ISTBBED- (8-H$&+-(%6&B8&' %, > (X+F(Y'-"+(

W>'A.(/0/U. (
"#$%&H#()&!*'+,(@.( [*"O™*( *9S9+3(&->9,8F(#BRY',-9,*(+$(->&"%&-9,*(8N+&%39&8(->YR&#3&(9BRY' +,9+3 .(
W'+'$9'+(B"#%+*("=(19"&->9, 8] (7T&SH#&(, '+ $9&++&($&(09""->9_#E0/UCBDUEFAAG(

2% +8-&+(".( K-"R(&S"*#'-9+3(8,9&+,&F(@H8-"%98",9"*"39,*('%3#A&+- .(K",9"*(K,9&+,&(X+="%A"-9"+.(

10/4 C1ODAERS( (

W'+'$9'+(@88",9-9"+(="%(a&#%"8,9&+,& 0&+,&(=#+$9+3(9+(W'+'$? (K-'-98-9,8((
Q"+$($&(%&,>&%,>&($HDO&,.(==%&8($&(=9+"+,&A&+-(/OHD/I .((

[+8:&(M<.( <"%™*($98-%&88(LHLAY" .(+*9+&(B"#%+*("=(X883(9+(a#%89+3.(/040CAIXYE

"#$%&#()&!*'+, (@L(#R%'8(WL(cO**OMB+&8B(ILE&-("*.(K'=&(8R",&8(="%(,MR&%'-9"+*9d9+3("+&(>&*->F(O#9*$9+3("+(
A'A&+-#A(9+(09"8->9,4Y->9,8L (<&$9,9+&(+$(2#OtB&*->(/0/1 GUF404/GG
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