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Outcome prediction of pediatric drowning

Mi So Park, Won Hee Seo, Bo-Kyung Je', Dae Jin Song? Jung Hyun Kwon

Departments of Pediatrics and *Radiology, Korea University Ansan Hospital, Ansan;
?Department of Pediatrics, Korea University Guro Hospital, Seoul, Korea

Purpose: Despite the well-known mortaity of pediatric drowning, there is a paucity of evidence on the implications of an
initial evauation on the relevant outcome of drowning. This study aimed to investigate the association of initia clinical find-

ingswith outcome of children undergoing drowning.

M ethods: This retrospective study was conducted using the medical records of 56 children undergoing drowning who visited
3 Korean academic hospitals from January 2000 through May 2020. We analyzed information regarding the prehospital
resuscitation, drowning time, a 4-tiered chest radiographic grade, and the basdline characteristics. The grade was defined
based on the findings of initial chest radiographs. The poor outcomes were defined as the need for intensive care unit care or
death aftercare. We anayzed the association of the prehospital resuscitation, submersion time, and the radiographic grade

with the poor outcomes using binary logistic regression.

Results: Among the 56 children, 31 (55.4%) were aged 1-4 years. Prehospital resuscitation and 1-5 minutes of submersion
time were noted in the 25 (44.6%) and 30 children (53.6%), respectively. The chest radiographic grades 1 through 4 account-
ed for 17 (30.4%), 20 (35.7%), 12 (21.4%), and 3 children (5.4%), respectively. Poor outcomes occurred in 17 children
(30.4%), including 3 deaths (5.4%). The association with the poor outcomes was noted in the submersion time of longer than
5 minutes (adjusted odds ratio, 21.49; 95% confidence interval, 1.11-415.73; compared with < 1 minute) while not in the

submersion time and chest radiographic grade.

Conclusion: Thisstudy confirmsthat submersion time isan outcome predictor of drowning.
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Fig. 1. A 4-tiered chest radiographic grade. The following radiographs show a normal finding in a 2-year-old girl (grade 1, A),
increased interstitial markings in a 3-year-old boy (grade 2, B), ground glass opacities with increased interstitial markings in a 1-
year-old boy (grade 3), and numerous patchy consolidations in a 4-year-old girl (grade 4, D).

Pediatric Emergency Medicine Journal

67



Pediatr Emerg Med J 2021;8(2):66-72

2HE APl Bzl EFSE of| Z7 WhAskR] oke A
o2 7HEQch AT} dANAA AFE ZANLY B
ok of| 3 BHAY o Hof w2 Zpo]|E BEA L)

FRAN ST Lot Aolst HEo] 3 fol 4552
2 FEIYG 1552 ZY, 2552 ¥ Al &9 S
7h 3532 eSS Fukel Aol 29 ST 4%
2 =9 H3Hconsolidation) B+ 284 &S 9
sty 50| LEtdeE At o|A4S AJARSIHFig

1)10*12)

SA B4oA 43 ML Shapiro-Wilk testollAl
P7F 0.05 o]4el™ t—testd, 0.05 "|¥te]H Mann-
Whitney U test®2 22 4300 HIEy W 7)o
AT A E+ Fisherd F24g AR o] &3t H YA
AHlads, AeAZ, FRIYsHY BT %S
W) o) Ak vo] W S BAste] 2AAY 3R
Aog BT FA E4¢] IBM SPSS ver. 25 (IBM

Corp., Armonk, NY)& A&t}

4

A

iz

=
ot

5

AL g 5678 ol T2 3. 5A(AHESIS |
9, 2.2-5. )31, 1-4A17F 55.4%% k. AT 62.5%
A, AFER oFo] 7MY EFch 44 6%004 HEA
Al aES PP, LA F 1-580] 53.6%% Tt
(Table 1). &gt ol 7} LS A= 177H(30.4%) 2
2 HE FeApHo] AR o]F 3H(5.4%) AMLH
o}, Bl ol SF WAEkA] o2 Ak 39(69.6%) 0l
dedl, olF S S W] ook 16
H(28.6%)> HIHEA AbAQWS Wttt FRINSH
2 194 32.7% (179), 294 38.5% (20%), 394
23.1% (1279), 427 5.8% (3%) A}, 48(7.1%)2 T4

FHUAAARS AW ghot BRsHA Fant,

N
w
=)
=
—
=
98
flo
lo
i
R
N
]

Table 1. Comparison of the clinical findings according to the poor outcomes

Without With
. Total
Variable (N = 56) poor outcomes poor outcomes Pvalue
(N =39) (N=17)
Agegroup, y 0.015
<1 8(14.3) 7(17.9) 1(5.9)
1-4 31 (55.4) 25 (64.1) 6(35.3)
5-9 14 (25.0) 5(12.8) 9(52.9)
10-14 3(5.4) 2(5.1 1(5.9)
15-19 0(0) 0(0) 0(0)
Boys 35 (62.5) 25 (64.1) 10 (58.8) 0.523*
Season 0.263*
Spring 14 (25.0) 10 (25.6) 4(23.5)
Summer 24 (42.9) 18 (46.2) 6(35.3)
Autumn 11 (19.6) 5(12.8) 6(35.3)
Winter 7(12.5) 6 (15.4) 1(5.9)
Freshwater 51 (91.1) 36 (92.3) 15(88.2) 0.507*
Prehospital resuscitation 25 (44.6) 16 (41.1) 9 (52.9) 0.284*
Submersion time, min 0.157
<1 9(16.1) 8(20.5) 1(5.9)
1-5 30 (53.6) 19 (48.7) 11 (64.7)
>5 5(8.9) 2(5.1 3(17.6)
Unknown 12 (21.4) 10 (25.6) 2(11.8)
Mental status 0.003
Alert 13(23.2) 11 (28.2) 2(11.8)
Drowsy 28 (50.0) 22 (56.4) 6(35.3)
Stupor 11 (19.6) 5(12.8) 6(35.3)
Coma 4(7.1) 0(0) 4(23.5)

Values are expressed as number (%).
* Fisher's exact tests.
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Table 2. Comparison of initial vital signs according to the poor outcomes
Without With
. Total
Variable (N = 56) poor outcomes poor outcomes Pvalue
- (N =39) (N=17)
Hemoglobin, g/dL 123 + 1.0 123 £ 11 124 + 0.7 0.838
White blood cell, /zL 13,354 + 5,984 13,277 + 5,373 13,929 + 7,547 0.722
Neutrophils, %* 59.4 (38.9-78.3) 61.8 (41.3-76.2) 57.3 (40.0-85.0) 0.624*
Glucose, mg/dL 153.8 + 75.9 138.8 + 70.6 1959 + 79.0 0.014
BUN, mg/dL 116 + 3.7 112 + 36 13.0 + 3.7 0.113
Creatinine, mg/dL 05+ 02 04 £01 06 £ 03 <0.001
AST, IU/L 42.0(33.0-49.8) 40.0 (33.0-45.5) 46.0 (34.0-75.5) 0.166*
ALT, IU/L 273 + 185 234 + 137 36.1 + 25.8 0.026
Natrium, mmol/L 136.7 + 4.6 136.8 + 4.7 136.6 + 4.5 0.895
Kalium, mmol/L 40+ 0.7 41+ 0.6 38+ 08 0.251
Chloride, mmol/L 103.3 + 4.7 1033 + 4.7 103.0 + 5.2 0.831
CRP, mg/dL 0.1(0.02-0.3) 0.1(0.02-0.3) 0.1 (0.03-0.2) 0.816*
ESR, mm/h 7.5(2.0-11.0) 8.0 (2.5-11.5) 4.0 (2.0-8.0) 0.291*
VBGA
pH 73 £ 02 74 £ 01 72+ 0.2 <0.001
pCO., mmHg 37.2 + 135 352 + 89 443 + 20.9 0.038
HCOs;, mmol/L 186 + 4.1 195 + 3.8 16.7 + 43 0.034
BD, mmol/L 73+ 49 59 + 39 10.7 + 6.4 0.003

Values are expressed as mean + standard deviation or median (interquartile range).

* Mann-Whitney U tests.

BUN: blood urea nitrogen, AST: aspartate aminotransferase, ALT: alanine aminotransferase, CRP: C-reactive protein, ESR: erythro-
cyte sedimentation rate, VBGA: venous blood gas analysis, BD: base deficit.
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Table 3. Comparison of vital signs according to the poor outcomes
Without With
. Total
Variable (N = 56) poor outcomes poor outcomes Pvalue
(N =39 (N=17)
Temperature, ° C 36.4 + 1.3 36.5 + 0.8 362+ 21 0.382
Heart rate, beats/min 128.0 + 27.7 1324 + 21.0 116.1 + 39.5 0.058
RR, breathg/min 26.0 (24.0-31.8) 26.0 (24.0-32.0) 26.0 (21.5-30.5) 0.314*
Sa0,, % 98 (95-99) 98 (96-100) 96 (93-98) 0.049*
Systolic BP, mmHg 106.1 + 184 105.0 + 16.4 1046 + 214 0.964
Diastolic BP, mmHg 63.8 + 11.7 64.1 + 10.2 64.0 + 14.9 0.983
Values are expressed as mean + standard deviation or median (interquartile range).
* Mann-Whitney U tests.
RR: respiratory rate, BP: blood pressure.
Table 4. Outcome prediction using the prehospital resuscitation, submersion time, and chest radiographic grade
Vaiale (NT :ta5|6) Adjusted odds ratio Pvalue
Prehospital resuscitation 25 (44.6) 1.69 (0.52-5.51) 0.730
Submersion time, min
<1 9(16.1) Ref Ref
1-5 30 (53.6) 4,63 (0.51-42.12) 0.174
>5 5(8.9) 12.00 (0.77-186.36) 0.076
Unknown 12 (21.4) NA NA
Chest radiographic grade* '
1 17 (32.7) Ref Ref
2 20(38.5) 1.02 (0.24-4.26) 0.983
3 12 (23.1) 1.10 (0.22-5.45) 0.907
4 3(5.8) 1.10(0.08-15.15) 0.943
Below, continuous correction of age and sex
Prehospital resuscitation 25 (44.6) 1.25(0.35-4.42) 0.068
Submersion time, min
<1 9(16.1) Ref Ref
1-5 30 (53.6) 4,94 (0.47-51.78) 0.182
>5 5(8.9) 21.49 (1.11-415.73) 0.042
Unknown 12 (21.4) NA NA
Chest radiographic grade* '
1 17 (32.7) Ref Ref
2 20(38.5) 0.97 (0.22-4.41) 0.972
3 12 (23.1) 1.04 (0.20-5.51) 0.961
4 3(5.8) 0.92 (0.06-13.76) 0.950

Values are expressed as number (%) or point estimate (95% confidence interval).
* Denominators are 52 due to the absence of chest radiographs in the 4 children.

" See the definition in the methods section and Fig. 1.
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