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Abstract

This study evaluates the impact of specialized palliative care (SPC) on advance care planning (ACP) and patterns of end-of-life care
for patients who died in the hospital. Methods: This is a retrospective cohort study of medical records extracted from a clinical data
warehouse, covering patients who died aged 0-24 in an academic tertiary children’s hospital in South Korea. Participants were
categorized into before (2011-2013; pre-period) and after (2017-2019; post-period) the introduction of an SPC service. Within the
post-period, patients were further categorized into SPC recipients and non-recipients. Results: We identified 274 and 205 patients in
the pre-period and post-period, respectively. ACP was conducted more and earlier in the post-period than in the pre-period, and in
patients who received palliative care than in those who did not.

Methods

Study design

A retrospective review of medical records was conducted at Seoul National University Children’s Hospital (SNUCH). The ethics
committee of the Seoul National University Hospital (registration number 2010-112-1165) waived the requirement to obtain written
informed consent, as this was a retrospective study. This study was reported in accordance with the REporting of studies Conducted
using Observational Routinely collected health Data (RECORD) recommendations.

Setting

SNUCH, the largest pediatric tertiary care center in South Korea. The center provides consultation services and outpatient clinics by
a multidisciplinary team of physicians (a palliative care physician and a psychiatrist), nurses, a social worker, expressive therapists
(art, movement, play), and more. SPC begins when a patient’s primary physician makes a referral. The center provides care services
for inpatients and outpatients, including pain and symptom management, communication and decision-making support, care
coordination, emotional and social support, art therapy, and bereavement care. In addition, telephone counseling and need-based
home visits are provided for patients at home during end-of-life,

Participants

This study included all patients aged <25 years who were treated and died at SNUCH in two different periods, before or after the
implementation of palliative care: (a) pre-period (1 January 2011 to 31 December 2013) and (b) post-period (1 January 2017 to 31
December 2019). These periods were selected to account for the time it takes for acculturation of integrated palliative care at the
institutional level. '

Variables

We collected patients’ demographic and clinical characteristics and SPC enrollment. Treatment duration was defined as months
from diagnosis to death based on the primary diagnosis of the last hospitalization. We defined ACP at three levels; if a preference or
plan for future care was recorded in the medical records, we categorized it as “discussed” and collected the date to gencrate “the
days from ACP initiation to death”; if wishes for life-sustaining treatment (LST) are recorded in the medical records but there was
no completed legal document, we categorized it as “medical documentation on LST;” if there was a legal document on wishes for
LST, we categorized as “legal documentation on LST.” Furthermore, end-of-life care characteristics during the last month of life
were collected, including the number of hospitalizations, length of stay, use of intensive freatments, inpatient costs, number of
outpatient department (OPD) visits, and ED visits. Admission following an ED visit was categorized as admission, as the data were
not distinguishable; therefore, ED visits could be underestimated in this study. Variables of pediatric ICU admission rates and days
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were generated to analyze ICU utilization only with physical deterioration, excluding patients who were born and stayed in the
neonatal intensive care unit (NICU) until death. The primary diagnoses were categorized using the complex chronic condition
(CCC) classification (version 2) based on the International Classification of Disease, 10th edition, using the “pccc” R package .
Once a patient was referred to the SPC service but died outside the hospital, demographic and clinical characteristics were extracted
from the SNUCH palliative care registry.

Table 1 Pattern of advance care planning and end-of-life care in the last month of life {n = 479)

{Palliative care consultation 0 {0.0) 123 {60.0} <0.001
iAdvance care planning
Discussed 365  [(76.2) [196  {{71.5) | 169 (82.4) 0.006
Days from ACP initiationto death 124.9 |fe66.1 {139 [f49.3 0{c,6) [376 t793 16{1,33) {<0.001
Medical documentation on LST 276 {57.6) 1123 {44.9) 153 {74.5) <0.001
Legal documentation on LST 228 {47.6) [116 {42.3} 112 {54.6) 0.022
Treatment inthe last month of life
fechanical ventilation T 1390 {81.4) 1235 (85.8) 155 {75.6) 0.005
Oxygen therapy 290 (605} 1213 {77.7) 77 {37.6) <0.001
HD or PD 134 |(28.0) |64 {23.4) 70 {34.1) 0.009
Transfusions - 1362 _ {(75.6) {208  }{74.5) 158 {77.1) 0.509
Antibiotics 410 {85.6) 1230 {83.9} 180 {87.8) 0.240
Opioids {IV, PO, or patch) 338 [(70.6) 177  [(64.6) 161 {78.5) - j0.001
CPR 229  |{a7.8) {154  {(56.2) 75 {36:6) <0,001
Chemotherapy {n = 156)° a2 (26.9) (21 [24.4) 21 {30.0) © 0434
Location of death 0.588
Pediatric ICU 198 |(41.3) 117 {42.7) 81 {39.5)
Neonatal ICU 153 |(31.9) loo {32.8) 63 (30.7)
General ward 107 {{22.3) {55 (20.1) 52 (25.4) !
ED 21 (4.4) |12 {4.4) 9 {4.4) ] L

SD, standard deviation; IQR, interquartile range; LST, life-sustaining treatment; HD, hemodialysis; PD, peritoneal dialysis; IV, intravenous; PO, per oral;
CPR, cardiopulmonary resuscitation; ICU, intensive care unit; ED, emergency department

*The proportion of patients who had ever received chemotherapy was calculated using the number of patients with malignancy or hematologic and
immunologic conditions as a denominator
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Table 2 Pattern of advance care planning,

end-of-life care, and healthcare utilization in the last

month of life in the post-period (n =205)

eSS dralin =205} INoHSBUerol b up
g Ty o E = b
Advance care planning - .
Discussed 169 [(82.4) 53 {64.6} 116 {94.3) < 0.001
Days from ACP inftiation to death 376 £793 48 +14.3 0{0,2) 52.6 to1s  l16(3,63) < 0,001
Medical documentation on LST 153 §(74.6) 58 {70.7} 96 {78.0} 0.254
Legal documentation on LST 112 454.6) 24 {29.3) 88 (71.5} < (0,001
ITreatment at the last month of life
Mechanical ventilation 155 i(75.6) 76 {92.7) 79 {64.2) < (0,001
__Oxygentherapy 77 {{37.6) 15 {18.3) 62 {50.4) < 0.004
HDor PD 70 (34.1) 29 (35.4) 31 {33.3) 0.029
Transfusions 158 {{77.1} 51 {74.4) 97 {78.9) 0.456
Antibictics 180 |[87.8) 70 {85.4) 110 {89.4) 0.384
Qpioids {1V, PO, or paich) 161 |{78.5) 19 (59.8}) 112 {91.1) < 0.001
CPR 75 (36.6) 149 {59.8) 26 {21.1) < (0.00]
Chemotherapy {n = 70} 21 [30.0) i3 {42.9) 18 (28.6) 0.421
Location of death < 0,001
Pediatric ICU 31 [39.5) 30 {36.6) 51 {41.5)
Neonatal ICU 63 1I30.7) 44 {53.7) 19 {15.4)
General ward 52 125.4) 3 (3.7 49 {39.8)
ED S (44) 5 (6.1) 4 (3.3)
Hospital admissions
Hospital days 185 120 [126 E123 6, (1.5, 30) 22.2 t10.2  30(15,30) < 0.001
1CU admissions 149 {72.7) 73 {89.0) 76 {61.8) < (3.001
ICU days 14.8 #1231 o7 H114 4(2,19) 18.8 115 [23.5(7,30) <0.001
Pediatric ICU admissions, yes 87 {42.4) 30 (36.6) 51 {41.5) 0.484
Pediatric ICU days 173 F122 138 [f1as 7 (2,30} 19.2 £11.7 126(7,30) 0.040
Costfor inpatient service (USD})
Inpatient cost, total 30370% 27066.2128010.3[£ 30842.8  {12588.9 (5787.5,41700.8) 131865.7 T 24469.7 25020.5 0.043
7 {10936.6, 48152.6)
Copayment 3411. £ 54555 3074.0 37738 1579.9 4436.9 62441 B0BLS 0.003
1 (442 .4, 4362.8) {1305.0, 5584.8}
Cost, insured 3416. £ 55082 13158.2 [£4352.8 2037.5 3578.5 L 61355 11885.0 0.599
4 {599.1,4123.7) {745.5,4275.1)
Costper day 2150. 18333 [3123.0 [£22218 12646.7 1553.8 12025 [1299.4 <0.001
2 {1578.3,3907.2} {685.8, 1992.5)
OPD visits
Visited OPD at least once 54  [{26.3} 13 {15.9) 141 (33.3} 0.005
no. of OPD visits {n = 54) 21 F19 2.2 2.6 1{1,2) 2.1 1.6 1{1,2) 0.517
£0 visits
Visited ED at lsast once 20 {2.8) ] {0.8) 12 {9.8) 1.000
No. of ED visits {n = 20} 1.2 Fo4 o oo 1{1,1) 1.3 0.5 1{1,1.5) 0.386

SPC, specialized palliative care; SD, standard deviation; IQR, interquartile range; LST, life-sustaining treatment; HD, hemodialysis; PD, peritoneal
dialysis; IV, intravenous; PO, per oral; CPR, cardiopulmonary resuscitation; ICU, intensive care unit; ED, emergency department; OPD, outpatient

department

“The proportion of patients who had ever received chemotherapy was calculated using the number of patients with malignancy or hematologic and

immunologic condition as a denominator

b Cases of ED visits resulted in admission excluded and were categorized as usage of admission
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