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Background: The Act on Decisions on Life-Sustaining Treatment (LST) has been implemented
in Korea since 2018, yet data on its application in neurocritical care units remain scarce.
This study aimed to evaluate the clinical characteristics and outcomes of LST withdrawal or
withholding in the neurocritical care unit.

Methods: This study was a retrospective analysis conducted at a tertiary university hospital
in Busan, South Korea. Among patients admitted to the neurocritical care unit between
February 2018 and August 2023, those with documented decisions for LST withdrawal or
withholding were enrolled. Demographic and clinical characteristics, underlying and com-
bined conditions, reasons for LST decisions, measures taken, and time from LST withdrawal
to death were extracted from medical records.

Results: A total of 69 patients were included, with a median age of 67 years, and 38 (55%)
were male. Cerebrovascular disease (62%) and traumatic brain injury (22%) were the most

Address for correspondence common underlying diagnoses. The primary reason for LST decisions was irreversible neuro-
Jin-Heon Jeong, MD logical damage (71%), followed by systemic complications (19%). Mechanical ventilation
Department of Intensive Care Medicine, cessation (91%) and extubation (86%) were most frequently used measures for LST with-
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Conclusions: Our study demonstrates that LST decisions in the neurocritical care unit
predominantly occur among patients with cerebrovascular disease or traumatic brain
injury, mostly triggered by neurological deterioration. Most patients died shortly after
withdrawal. These findings provide important insight into current LST withdrawal practices
in neurocritical care and may assist clinical and ethical decision making in similar settings.
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Patients admitted to the neurocritical care unit
(2018.02~2023.08) (N = 1077)
Death: 233
Organ donation: 12

No LST withdrawal/withholding (n = 1008)

Death: 172
Organ donation: 11

LST withdrawl/withholding documentation (n = 69)
Death: 61
Organ donation: 1

v

v

LST withdrawal (n = 56)
In-hospital death: 49
Inter-hospital transfer: 7

LST withholding (n = 12)
Died before LST withdrawal: 11
LST not implemented: 1

Organ donation (n = 1)
Post-procurement death: 1

Figure. Flow chart for the study. LST; life-sustaining treatment.
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Table 1. Demographic and clinical characteristics of neurocritical
care patients undergoing life-sustaining treatment withdrawal or
withholding

Variable Value (n=69)
Sex
Male 38 (55.)
Age (years) 67 (59-74)
Department at admission
Neurology 26 (37.7)
Neurosurgery 43 (62.3)
Principal diagnosis at admission
Cerebral infarction 19 (27.5)
Subarachnoid hemorrhage (14 5)
Intracerebral hemorrhage 4 (20.3)
Traumatic brain injury 15 (21.7)
Status epilepticus 6(8.7)
Brain tumor 2(2.9)
Others 3(44)
Past medical history
Hypertension 40 (58.0)
Diabetes mellitus 22 (319)
Heart disease 12 (17.4)
Liver disease 8 (11.6)
Tumor 8 (11.6)
Advanced cancer ( 3)
Stroke 0(14.5)
APACHE I score 25.7+5.1
Predicted mortality (%) 35 (30-55)
Hospital stay (days) 12 (6-24)
NCU stay (days) 5@2-1)
Intubation 66 (95.7)
Intubation duration (days) 17.5 (7-29)
Tracheostomy 12 (17.4)
Tracheostomy duration (days) 28.5(19.5-52.5)
Mechanical ventilation 65 (94.2)
Mechanical ventilation duration (days) 7 (4-13)
Continuous renal replacement therapy 4(5.8)

Values are presented as number (%), median (interquartile range), or
meanzstandard deviation.

APACHE II; Acute Physiology and Chronic Health Evaluation Il, NCU;
neurocritical care unit.

& Z0] 7 71T 57H(83%), 713 ENE-L 1078(14%)

N F4 Foldtt. B FAE AT YA 369(52%)

Table 2. Clinical status of neurocritical care patients at the time of
decision to life-sustaining treatment withdrawal or withholding

Variable Value (n=69)
Complications
Respiratory system 17 (24.6)
Cardiovascular system 8 (11.6)
Infection 6(8.7)
Hematologic system 5(7.2)
Renal system 5(7.2)
Endocrinologic system 4 (5.8)
Gastrointestinal system 343
Glasgow coma scale 3(3-4)
Vital signs
Systolic blood pressure (mmHg) 19.3£24.9
Diastolic blood pressure (mmHg) 70.3+15.5
Mean blood pressure (mmHg) 86.7 (75.3-97.3)
Heart rate (beats/min) 83 (66-104)
Respiratory rate (breaths/min) 18 (16-22)
Body temperature (C) 36.4 (36.1-36.7)
Respiratory support
Intubation 57 (82.6)
Tracheostomy 10 (14.5)
Mechanical ventilation 63 (91.3)
Vasopressor use
Norepinephrine (52 2)
Vasopressin 4 (20.3)
Dopamine 11 (15.9)
Epinephrine 3(4.4)
Dobutamine 1(1.5)

Values are presented as number (%), median (interquartile range), or
meanzstandard deviation.

(Supplementary Table 1).
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Table 3. Additional clinical information regarding life-sustaining
treatment withdrawal or withholding in neurocritical care patients

Variable Value

Primary reason for LSTW (n=69)°

Irreversible neurological damage 49 (71.0)

Systemic complication 13 (18.8)

Irreversible neurological damage with systemic 6(8.7)

complication

Progression of disease 1(1.4)
Methods of LSTW (n=57)"

Extubation 49 (86.0)

Cessation of mechanical ventilation 52 (912)

Cessation of vasopressor 25 (439
Time from LSTW to death (min) (n=49)° 22 (11-130)

Values are presented as number (%) or median (interquartile range).
LSTW; life-sustaining treatment withdrawal.

°The primary reasons for LSTW were investigated in 69 patients who
received counseling for LSTW.

*The methods of LSTW were investigated in 57 patients in whom LSTW
was performed after counseling.

The time from LSTW to death was investigated in 49 patients who died
in the institution, excluding those transferred to other hospitals or who
underwent organ transplantation.
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Supplementary Table 1. Laboratory findings of neurocritical care
patients at the time of decision to life-sustaining treatment with-
drawal or withholding

Variable Value (n=69)
Blood test
White blood cell (x10°/uL) 1.9 (7.7-15.8)
Hemoglobin (g/dL) 9.4 (8.5-11.6)
Platelet (x10°/uL) 159.5 (99.5-224.5)
Blood urea nitrogen (mg/dL) 30.5 (16.0-50.0)
Creatinine (mg/dL) 13(0.7-2.3)
Aspartate aminotransferase (U/L) 57 (36-109)
Alanine aminotransferase (U/L) 37 (21-72)
Lactate (mg/dL) 14 (14-14)
C-reactive protein (mg/dL) 14.0 (3.0-17.6)
Electrolyte
Sodium ion (mmol/L) 143.0 (135.0-152.5)
Potassium ion (mmol/L) 3.7 (3.5-4.2)
Chloride ion (mmol/L) 113.0 (104.5-123.0)
Arterial blood gas analysis
pH 7.4 (73-7.5)
Partial pressure of carbon dioxide (PaCO.) (mmHg) ~ 38.9 (32.4-43.1)
Partial pressure of oxygen (PaO,) (mmHg) 118.3 (100.4-143.9)
Bicarbonate (mmol/L) 22.5(19.4-24.7)
Oxygen saturation (%) 98.1(97.2-98.7)

Values are presented as median (interquartile range).
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