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ABSTRACT 
 
 

Death by Neurologic Criteria in Three Pediatric Intensive Care 

Units in Chile: Epidemiology and Current Status 

Verónica Chauriye Kuncar 1, Michele Drago Thibaut 2, Rodrigo Zuleta Castro 3, Cristian Carvajal Catalán 4, 

Javiera Muñoz Nieto 3 

 

Background: Death in pediatrics is one of the most challenging situations encountered by both families and 

healthcare professionals. Despite its clinical, ethical, and legal relevance, death by neurologic criteria (DNC), also 

known as brain death (BD), remains poorly characterized in pediatric intensive care units (PICUs). Brain death is 

defined as the irreversible loss of function of the cerebral hemispheres and brainstem and is legally equivalent to 

death determined by cardiopulmonary criteria. Although brain death has a low prevalence in pediatric critical 

care, it carries significant implications for end-of-life care, family counseling, and organ donation. To date, 

epidemiological data regarding pediatric brain death in Chile have been unavailable. 

Objective: To determine the frequency of death by neurologic criteria, describe the clinical and epidemiological 

characteristics of affected patients, and evaluate organ donation rates in three tertiary pediatric intensive care 

units (PICU) in Santiago, Chile. 

Methods: A retrospective, observational, descriptive study was conducted in the PICUs of Luis Calvo Mackenna 

Hospital, Exequiel González Cortés Hospital, and Roberto del Río Hospital between January 1, 2014, and 

January 1, 2024. Medical records of deceased patients were reviewed to identify cases of areflexic coma and 

brain death. Demographic characteristics, admission diagnoses, mechanisms of irreversible neurological injury, 

diagnostic procedures, neuroimaging findings, ancillary testing, clinical evolution, and organ donation outcomes 

were collected and analyzed. 

Results: Pediatric patients with death by neurologic criteria discharged from pediatric hospitals in the 

Metropolitan Region (MR) of Santiago during 10 years of observation were successfully characterized. This type 

of death accounts for 6.5% of total deaths in the PICU (34 patients), with a low proportion of donors in this 

population (23%), reaching nearly a quarter of patients with death by neurologic criteria. 

Conclusion: To our knowledge, this is the first multicenter descriptive study evaluating death by neurologic criteria 

(DNC) in Chilean Pediatric Intensive Care Units (PICUs), providing valuable baseline information and serving as a 

foundation for future research and discussion in this field 

Keywords: Brain Death, Death by Neurologic Criteria, Pediatric Intensive Care Unit, Organ Donation, Hypoxic-

Ischemic Encephalopathy, Neurocritical Care, Pediatrics, Chile 
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1. Introduction 

Death in pediatrics is one of the most complex clinical situations to confront, both for families and for the healthcare 

professionals involved in the care of these patients. Despite its critical importance, death by neurologic criteria (DNC), 

also referred to as brain death (BD), remains poorly described in pediatric intensive care units (PICUs). Brain death 

accounts for less than 1% of PICU admissions1.  

 

Death should be understood as a biological process in which a vital organ, such as the brain or heart, is initially injured, 

ultimately leading to the irreversible cessation of all remaining body functions2. One notable exception is the pituitary 

gland, in which antidiuretic hormone (ADH)-secreting neurons may retain some degree of function due to their relative 

resistance to ischemia in the setting of intracranial hypertension. Accordingly, diabetes insipidus has been reported in 38–

41% of pediatric patients with brain death3. 

 

Brain death is defined as the irreversible loss of function of the cerebral hemispheres and the brainstem4 and is considered 

medically and legally equivalent to death determined by cardiopulmonary criteria3. 

 

The first descriptions of patients with severe neurological injury maintained on life-sustaining therapies were reported by 

Wertheimer, Jouvet, and Descortes in 1959 2,5. The first formal definitions of irreversible coma and brain death were 

subsequently established by the Harvard Medical School Ad Hoc Committee in 1968 6. In Chile, brain death is defined 

as the total and irreversible abolition of all encephalic functions, constituting the actual, definitive, unequivocal and 

unambiguous death of a human being7. Chilean legislation initially addressed this issue through Law No. 15,262 (1963)8. 

Subsequently, Law No. 18,173 (1982) introduced the concept of brain death. The Organ Donation Law enacted in 1996 

(Law No. 19,451) formally defined death by neurologic criteria within the context of potential organ donation9. In 1995, 

the Chilean Constitutional Court (Ruling No. 220) established that patients diagnosed with brain death are legally dead 

for all purposes and that continuation of unnecessary life-sustaining therapies should be discontinued2.  

 

Accurate identification of the underlying cause and condition leading to brain death is essential in order to establish 

irreversibility, particularly in light of technological advances that allow prolonged maintenance of cardiorespiratory and 

hemodynamic support. 

 

Several international guidelines have been updated in recent years, with variations regarding the number of examiners, 

timing of evaluations and the use of ancillary testing10. 

 

Recent American guidelines emphasize that the diagnosis of brain death is fundamentally clinical and requires the 

presence of areflexic coma, including the absence of all brainstem reflexes, in a patient with a clearly established 

etiology. Ancillary testing is recommended only when diagnostic uncertainty exists or when confounding factors cannot 

be completely excluded3,11. These guidelines recommend an observation period before initiating the brain death 

evaluation of 48 hours for children younger than 2 years and 24 hours for those older than 2 years (evidence Level B)3. 

Furthermore, patients should be evaluated by physicians experienced in neurocritical care, with a minimum interval of 12 

hours between formal examinations3.  
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Despite clear recommendations, studies evaluating pediatric critical care training programs in the United States have 

demonstrated limited exposure to brain death diagnosis among trainees, with only 46% of fellows reporting direct 

experience with such patients1. Consequently, international consensus statements strongly recommend enhanced education 

regarding brain death for all healthcare professionals11.  

 

The Chilean brain death certification protocol establishes that, regardless of donor status, several prerequisites must be 

met before the diagnosis can be established. These include a Glasgow Coma Scale score of 3, severe and irreversible 

neurological injury confirmed by neuroimaging, absence of confounding conditions or alternative diagnoses (including 

central nervous system depressant drugs, severe hypothermia, severe metabolic or electrolyte disturbances and severe 

hemodynamic instability), as well as adequate oxygenation and ventilation7.  

 

Within the framework of Chilean organ donation legislation, the diagnosis of brain death requires clinical suspicion of 

coma with absent brainstem reflexes, including pupillary, corneal, oculocephalic, oculovestibular, cough, and gag reflexes. 

Additionally, absence of spontaneous respiratory drive must be demonstrated through a positive apnea test, together 

with a neurological examination consistent with brain death performed by two independent physicians—excluding the 

treating physician—with expertise in neurology or neurocritical care. The legislation also mandates two isoelectric 

electroencephalograms (EEGs) separated by age-dependent intervals: 48 hours for infants younger than 2 months, 24 

hours for those aged 2 months to 1 year, 12 hours for children aged 1–10 years, and 6 hours for those older than 10 

years9. In cases of hypoxic-ischemic encephalopathy (HIE), the required interval between EEGs is 24 hours regardless of 

age.  

 

When optimal neurological assessment cannot be performed, the use of ancillary diagnostic tests is recommended7.  

 

Although the prevalence of death by neurologic criteria in pediatrics is low12, it has significant implications for both 

individual patient care and public health. Therefore, understanding the epidemiological profile of this condition in our 

country is of utmost importance. In Latin America, there is limited consensus regarding diagnostic criteria, ancillary testing, 

and timing requirements, and practices are frequently determined by local legislation rather than international 

recommendations13. Despite advances in standardization, brain death diagnosis remains controversial and continues to 

generate anxiety among healthcare professionals14. Also, there is variability in determination of brain dead worldwide15.  

 

A Mexican study reported that brain death accounted for 1.63% of all deaths12. International series have reported 

variable rates, ranging from 0.9% of PICU admissions and 11% of PICU deaths in the United States16, to 15% of PICU 

deaths in Canada19, and 19–21% of deaths in large multicenter database studies involving more than 3,000 pediatric 

patients in the United States17,18.  

 

The most common underlying etiologies reported in Latin America include traumatic brain injury (TBI), hypoxic-ischemic 

encephalopathy, and central nervous system infections16. In contrast, studies from the United States report hypoxic-

ischemic encephalopathy following successful resuscitation from cardiac arrest, shock, and trauma as the leading causes18. 

In Chile, these data remain largely unavailable, particularly in pediatric populations. 

 

https://doi.org/10.18103/mra.2026.0424


  

Medical Research Archives | https://doi.org/10.18103/mra.2026.0424 5 

THE EUROPEAN SOCIETY OF MEDICINE 
 

Regarding organ donation, reported donation rates vary substantially across studies, ranging from 18% among pediatric 

patients with brain death in Mexico 16, to 18.9% in Turkey 14 and reaching as high as 49.9% in the United States18 and 

47% in Canada19, where diagnostic guidelines are available. 

 

Improving knowledge regarding pediatric brain death could have direct and positive implications for organ donation 

rates in Chile through more accurate, widely understood and broadly accepted diagnoses. It could also contribute 

substantially to the education and training of physicians caring for patients at risk of developing catastrophic neurological 

injury. 

 

Studies have shown that reluctance toward organ donation is primarily associated with insufficient information among 

both family members and healthcare professionals8. In Chile, organ donation rates have remained relatively stable over 

the past six years and are among the lowest in Latin America. This situation has been attributed mainly to inadequate 

identification of potential donors, poor coordination between healthcare teams and high rates of family refusal8. 

International studies have reported family refusal rates of up to 81%14. 

 

Several factors negatively influence family acceptance of organ donation, including misinformation disseminated through 

social media, difficulties understanding the concept of brain death compared with cardiopulmonary death4 and delays 

in diagnosis that result in prolonged hospital stays of these patients 10, 19. 

 

Therefore, epidemiological studies such as the present investigation contribute to a better understanding of the current 

state of pediatric brain death in Chile. Such knowledge may improve communication with patients and families, facilitate 

earlier diagnostic clarification and optimize both resource utilization and diagnostic timelines. 

 

Although Chile enacted a presumed-consent organ donation law in 2013 (Law No. 20,673) 8, this legislation applies only 

to adults older than 18 years. For minors, family authorization remains legally required for organ donation9. 

Consequently, timely and accurate communication with families, together with optimization of diagnostic processes, 

assumes particular importance in pediatric practice. 

 

Despite frequent exposure to conditions associated with brain death, the prevalence of death by neurologic criteria in 

our institutions appears to remain low, and specific epidemiological data regarding pediatric brain death in Chilean 

PICUs are currently lacking. To our knowledge, this is the first multicenter descriptive study evaluating death by neurologic 

criteria in three high-complexity pediatric intensive care units in Santiago, Chile. 

 

We anticipate that this study will generate discussion, stimulate future research and contribute to improvements in both 

brain death certification protocols and national legislation. 
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2. Methods 

2.1. STUDY DESIGN 

This was a retrospective, observational, descriptive, non-experimental study. 

 
STUDY POPULATION 

The study population included patients admitted to the Pediatric Intensive Care Units (PICUs) of Luis Calvo Mackenna 

Hospital, Exequiel Gonzalez Cortes Hospital, and Roberto del Rio Hospital between January 1, 2014, and January 1, 

2024. 

 

These institutions are tertiary pediatric referral centers in Santiago, Chile and serve as teaching hospitals affiliated with 

the Faculty of Medicine of the University of Chile. 

 

The study protocol was approved by the Institutional Review Boards and Bioethics Committees of all participating centers. 

Written informed consent was obtained from parents or legal guardians. The study adhered to the ethical principles 

outlined in the Declaration of Helsinki and followed the Strengthening the Reporting of Observational Studies in 

Epidemiology (STROBE) guidelines. 

 

2.2. INCLUSION CRITERIA 

Deceased patients aged 1 month (corrected gestational age) to 18 years who met the diagnosis of brain death or 

areflexic coma were included. Brain death was defined as the clinical presence of areflexic coma, 2 isoelectric EEGs 

separated by an interval defined by current legislation9, and a positive apnea test. Patients with incomplete data or 

those whose parents or representatives did not sign the informed consent were excluded.  

 

2.3. VARIABLES AND PRIMARY OUTCOMES 

Data were collected from either paper medical records or electronic health records, depending on availability at each 

participating institution. Demographic and clinical variables, variables related to admission diagnoses, as well as 

characteristics linked to the primary outcome—namely the presence of brain death—were captured. This included aspects 

of clinical evolution, imaging, and technical and human elements involved in the diagnostic process. All data was 

maintained confidential.  

 

 

 

2.4. STATISTICAL ANALYSIS 

A non-probability convenience sample was used, including all patients who met eligibility criteria during the study period. 

Categorical variables were summarized using absolute frequencies and percentages. Continuous variables were 

described as either Mean and standard deviation (SD), or Median and interquartile range (IQR, P25–P75), depending 

on data distribution and symmetry. 

 

Distributional assumptions were assessed through visual inspection of histograms and the Shapiro–Wilk normality test. 

Statistical analyses were performed using descriptive methods, and no comparative or inferential analyses were planned 

due to the observational nature of the study. 

https://doi.org/10.18103/mra.2026.0424
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3. Results 

A total of 525 deaths were recorded in the participating Pediatric Intensive Care Units (PICUs) during the 10-year study 

period, from January 1, 2014, to January 1, 2024. A total of 95 patients were found to have a clinical diagnosis of 

areflexic coma. Of these, 34 patients ultimately died with a confirmed diagnosis of brain death, representing 35.7% of 

the initial cohort of patients with areflexic coma and 6.47% of all PICU deaths during the study period. 

 

Among patients in whom the diagnostic process for death by neurologic criteria could not be completed, the most frequent 

causes were: Prior death determined by cardiovascular criteria: 31 patients (50.8%), Withdrawal or limitation of life-

sustaining treatment before completion of the diagnostic process: 16 patients (26%), Failure to complete ancillary 

diagnostic studies: 9 patients (14.7%), Persistent electroencephalographic activity: 3 patients (4.9%), Patients receiving 

extracorporeal membrane oxygenation (ECMO), in whom diagnosis was considered technically more challenging: 2 

patients (3.2%). Among patients who underwent withdrawal of therapeutic effort or in whom ancillary testing could not 

be completed, the principal contributing factors were pharmacologic confounding or drug accumulation (47%), 

hemodynamic, electrolyte, or thermal instability (29.4%) and interruption of the diagnostic process due to absence of 

eligibility for organ donation based on other clinical factors (11.7%). (Diagram 1) 

 

Diagram 1. Flowchart of patients deceased in PICU included in the study. 

 

Abbreviations: PICU, Pediatric Intensive Care Units. 

 

Following acquisition of informed consent, complete clinical information was available for 26 of the 34 patients diagnosed 

with brain death. 

The subsequent analyses were performed using this cohort of 26 patients. (table 1) 
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Table 1. Demographic, Clinical and Diagnostic Characteristics of Patients dead by Neurologic Criteria (n = 26) 

CHARACTERISTICS VALUE 

Demographics 
 

Age (months), Median (IQR) 80 (25-152) 

Female Sex, n (%) 12 (46%) 

Primary reason for hospitalization, n (%) 
 

Out-of-hospital cardiopulmonary arrest 11 (42.3%) 

Polytrauma 4 (15.3%) 

In-hospital cardiopulmonary arrest 3 (11.5%) 

Status epilepticus 2 (7.69%) 

Central nervous system infection 2 (7.69%) 

Shock 2 (7.69%) 

Metabolic encephalopathy 1 (3.84%) 

Central nervous system tumors 1 (3.84%) 

Mechanism of irreversible neurological damage, n (%) 
 

Hypoxic-ischemic encephalopathy 15 (57.7%) 

Refractory intracranial hypertension 10 (38.4%) 

Stroke 1 (3.84%) 

Diagnostic evaluation and timelines 
 

Time between both EEGs (hours), Median (IQR) 20 (12-24) 

Positive first apnea test, n (%)  19 (79.2%) 

Duration of the first apnea test (min), Median (IQR) 7.3 (5.5-8.0) 

Time from suspicion to confirmation (hours), Median (IQR) 54 (28-75) 

Time from suspicion to first evaluation (hours), Median (IQR) 16 (2.5-21) 

Time from admission to final diagnosis (hours), Median (IQR) 105 (39-112) 

Clinical findings and management, n (%) 
 

Use of non-contrast brain CT 20 (77%) 

Brain edema 11 (42.3%) 

Brain herniation 5 (19%) 

Diagnosis of Diabetes Insipidus 18 (69%) 

Organ Donation Status, n (%) 
 

Effective donor 6 (23%) 

Non-donor 20 (77%) 

Abbreviations: IQR, interquartile range; EEG, electroencephalogram; CT, computed tomography; CNS, central nervous 

system. 

 

Among the 26 included patients, 12 patients (46%) were female, the Median age was 80 months (IQR 25–152 months). 

The most common reason for hospitalization was out-of-hospital cardiac arrest, accounting for 42.3% of cases (11 

patients). Other admission diagnoses included: Polytrauma: 4 patients (15.3%), In-hospital cardiac arrest: 3 patients 

(11.5%), Status epilepticus: 2 patients (7.69%), Central nervous system infection: 2 patients (7.69%), Shock: 2 patients 

(7.69%), Metabolic encephalopathy: 1 patient (3.84%) and Central nervous system tumor: 1 patient (3.84%) 

 

The mechanisms leading to irreversible neurological injury were classified as follows. 15 patients (57.7%) developed 

brain death secondary to hypoxic-ischemic encephalopathy, 10 patients (38.4%) developed irreversible neurological 

injury due to refractory intracranial hypertension. One patient (3.84%) developed brain death secondary to stroke. 
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Regarding the diagnostic workup, all patients fulfilled the Chilean legal requirement of two electroencephalograms 

(EEGs) as part of the diagnostic process. Three patients (11.53%) lacked complete EEG documentation in the medical 

record; however, certification requirements had been fulfilled according to institutional documentation. The median 

interval between the two EEG studies was 20 hours (IQR 12–24 hours). The findings on the First EEG were reported as 

Isoelectric in 20 patients (77%), Low-voltage activity in 2 patients (7.69%), Generalized continuous slow-wave dysfunction 

in 1 patient (3.84%).  

 

Nineteen patients (79%) had a positive first apnea test. Among these patients, the median duration of the first apnea 

test was 7.3 minutes (IQR 5.5–8.0 minutes). The remaining patients obtained a positive result during the second apnea 

test. Documentation regarding apnea testing was unavailable in three patients. 

 

Regarding the diagnostic medical evaluations, all patients underwent the two physician examinations required by Chilean 

legislation. The majority of these were performed by a neurologist (52%), followed by an intensivist (21%) and a 

neurosurgeon (12%), with a median time between both evaluations of 32.7 hours (IQR 19–40). 

 

Regarding Diagnostic Timeline, the median time from initial clinical suspicion of brain death to formal diagnostic 

confirmation was 54 hours (IQR 28–75 hours). The median interval between suspicion and the first neurological 

examination demonstrating areflexic coma was 16 hours (IQR 2.5–21 hours). The median time from PICU admission to 

final diagnosis of death by neurologic criteria was 105 hours (IQR 39–112 hours). 

 

The preferred neuroimaging modality was non-contrast head computed tomography (CT), which was performed in 20 

patients (77%). The most common neuroimaging findings included: Cerebral Edema 11 patients (42.3%), Brain Herniation 

5 patients (19%) 

 

Ancillary tests were performed in 8 patients (23.5%). The most commonly used ancillary studies were Transcranial Doppler 

ultrasonography in 5 patients, Atropine test in 2 patients and CT angiography of the brain in 1 patient. Regarding the 

diagnosis of diabetes insipidus, 18 patients (69%) were diagnosed during their hospitalization.  

 

Concerning organ donation, 23% of patients with death by neurologic criteria became effective donors (6 patients). The 

causes of non-donation were described as family refusal in 38.4% (10 patients), withholding/withdrawal of treatment 

and cessation of life support measures in 3.8% (1 patient), cardiovascular death prior to completing the donation workup 

in 7.6%, failure to meet optimal conditions for donation (being rejected by the local procurement team) in 7.6%, and 

19% had no cause of refusal described in the clinical record. In patients who were not donors, the time between the 

diagnosis of brain death and the cessation of extracorporeal support was 3 hours (IQR 2–12).  

 

4. Discussion 

To our knowledge, this is the first multicenter descriptive study evaluating death by neurologic criteria (DNC) in Chilean 

Pediatric Intensive Care Units (PICUs), providing valuable baseline information and serving as a foundation for future 

research and discussion in this field. 
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Our study found that DNC accounted for 6.47% of all PICU deaths during the study period. This proportion is considerably 

lower than that reported in several international studies16,17,18, 19.  

 

One possible explanation for this discrepancy is underdiagnosis of DNC in our setting, particularly within intensive care 

units. Such underdiagnosis may be associated with technical and logistical barriers that hinder completion of the ancillary 

studies required by Chilean legislation, which remains more stringent than contemporary international guidelines 

supported by current evidence and also by under recognition of potential patients. This is of particular importance, 

because BD/DNC evaluations are conducted in the PICU, so it is essential for members of the critical care community to 

familiarize with new guidelines and local protocols20.  

 

Importantly, our findings suggest that approximately 40% of unsuccessful diagnostic processes may have been potentially 

preventable. These cases were primarily related to failure to complete required diagnostic studies or to withdrawal of 

life-sustaining treatment before completion of the diagnostic process. Consequently, a significant number of patients who 

may have fulfilled criteria for DNC could remain unidentified. Earlier recognition and completion of the diagnostic 

evaluation could facilitate timely family counseling and potentially increase the number of identified organ donors. 

 

Recent American guidelines emphasize that brain death is fundamentally a clinical diagnosis based on the presence of 

areflexic coma, including absence of all brainstem reflexes, in a patient with a clearly established irreversible 

neurological injury. Ancillary testing is recommended only when uncertainty exists or when confounding factors cannot be 

completely excluded3,11. In contrast, Chilean legislation requires clinical suspicion of coma with brainstem areflexia, 

absence of spontaneous respiratory drive demonstrated by a positive apnea test, and concordant neurological 

examinations performed by two independent physicians, in addition to two isoelectric electroencephalograms obtained 

at age-dependent intervals9. Although these additional requirements are intended to ensure diagnostic certainty, they 

substantially increase the complexity of the diagnostic process without necessarily improving diagnostic specificity. 

Furthermore, they contribute to technical difficulties that may delay or prevent confirmation of DNC in critically ill pediatric 

patients. 

 

International studies have reported traumatic brain injury, hypoxic-ischemic encephalopathy, and central nervous system 

infections as the most common causes of DNC in Latin America16, whereas hypoxic-ischemic encephalopathy following 

successful cardiopulmonary resuscitation, shock, and trauma predominate in North American cohorts18. 

 

The findings of the present study are largely consistent with these reports. Out-of-hospital cardiac arrest and severe 

traumatic injury were among the most frequent admission diagnoses, while hypoxic-ischemic encephalopathy represented 

the leading mechanism of irreversible neurological injury. Recognition of clinical conditions associated with a high risk of 

progression to DNC is particularly important because it may facilitate earlier identification of affected patients and 

shorten diagnostic timelines. 

 

All patients included in the study fulfilled the diagnostic requirements established by Chilean legislation, including two 

physician examinations, two isoelectric electroencephalograms and one positive apnea testing. Most neurological 

evaluations were performed by neurologists and intensivists. It is noteworthy that the first EEG was not reported as 

isoelectric in approximately 23% of patients and that the initial apnea test was not positive in approximately 21% of 
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cases. These findings highlight the importance of serial assessments and the need for multidisciplinary teams experienced 

in neurocritical care to accurately diagnose and manage these patients. The use of ancillary diagnostic tests was relatively 

uncommon in our cohort. This may reflect limited availability of these studies in participating centers and the logistical 

challenges associated with their performance. 

 

Approximately 30% of patients did not develop diabetes insipidus during hospitalization. This finding differs from 

previous reports describing diabetes insipidus rates ranging from 38% to 41% among pediatric patients with brain 

death3. The higher prevalence observed in our cohort may be related to the predominance of hypoxic-ischemic 

encephalopathy as the underlying mechanism of irreversible neurological injury, compared with other studies in which 

refractory intracranial hypertension represented the principal etiology. 

 

With regard to organ donation, international studies have reported substantial variability in donation rates. Effective 

donation has been reported in approximately 18% of pediatric patients with brain death in Mexico16, 18.9% in Turkey14, 

49.9% in the United States18 and 47% in Canada19. In the present study, the effective donation rate was 23%, which 

remains considerably lower than that reported in North American series. Family refusal represented the leading cause of 

non-donation, followed by withdrawal of life-sustaining therapies and cardiovascular death before completion of donor 

evaluation. These findings are consistent with previous international reports describing family refusal rates as high as 

81% 14. Several studies have demonstrated that reluctance toward organ donation is primarily associated with 

inadequate information among both family members and healthcare professionals8. Additional factors include 

misinformation disseminated through social media, difficulty understanding the concept of brain death compared with 

cardiopulmonary death, and prolonged hospitalizations associated with delayed diagnosis4, 10, 19. 

 

In our cohort, the median interval from clinical suspicion to confirmation of DNC was 54 hours, whereas the median interval 

from admission to definitive diagnosis reached 105 hours. These findings suggest opportunities for improvement through 

earlier recognition of high-risk patients, enhanced physician education, and optimization of diagnostic protocols. Also, 

with proper medical training, recognition may be enhanced21.  

 

The principal strength of this study is that it represents the first multicenter description of pediatric death by neurologic 

criteria in Chile. As such, it provides foundational epidemiological data and may serve as a platform for future 

investigations and quality-improvement initiatives, diagnostic protocols, and the formulation of new public policies.  

 

Several limitations should be acknowledged. Among the limitations of this study is its retrospective design, which involved 

reviewing electronic medical records from three different institutions, thereby introducing a potential reporting bias. 

Heterogeneity in documentation practices across centers and healthcare professionals may have affected the 

completeness and accuracy of key temporal variables (time to suspicion, evaluation, and diagnostic confirmation), as 

reflected by the missing data in a patient subgroup for certain variables. Given the lack of a prospective and 

standardized data collection instrument for the brain death (BD) protocol, data quality depended on routine clinical 

records, which were not originally designed for research purposes. Additionally, the use of a non-randomized convenience 

sample introduces a potential selection bias; patients who successfully completed the BD diagnostic assessment likely 

represent a subgroup with greater clinical stability and timely availability of technical resources, which could 

underestimate the true incidence of brain death in these units. Finally, the inability to obtain all variables for 8 of the 34 
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patients, due to the absence of informed consent and incomplete medical records, further limited the final sample size 

available for analysis which limits the generalizability of the findings. 

Further multicenter prospective studies are needed to better define the epidemiology of pediatric DNC in Chile and to 

evaluate interventions aimed at improving diagnosis, family counseling, and organ procurement outcomes. 

The findings of this study may contribute to future discussions regarding optimization of national brain death certification 

protocols and potential updates to existing legislation. 

 

5. Conclusion 

Death by neurologic criteria accounted for 6.47% of all deaths occurring in three tertiary pediatric intensive care units 

in Santiago, Chile, during a 10-year study period. Hypoxic-ischemic encephalopathy was the leading mechanism of 

irreversible neurological injury, and effective organ donation occurred in approximately one-quarter of patients 

diagnosed with DNC. A substantial proportion of unsuccessful diagnostic processes appeared potentially preventable, 

suggesting opportunities to improve recognition, streamline diagnostic pathways, increase organ donation rates and 

finally new public policies and protocols in such a sensitive matter.  

 

Further multicenter prospective studies are needed to better define the epidemiology of pediatric DNC in Chile and to 

evaluate interventions aimed at improving diagnosis, family counseling, and organ procurement outcomes. 

 

The findings of this study may contribute to future discussions regarding optimization of national brain death certification 

protocols and potential updates to existing legislation. 
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