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ABSTRACT

Purpose: We aimed to identify the epidemiology and the clinical characteristics of human
parainfluenza virus type 4 (HPIV-4) infection compared to HPIVs 1-3 infections in Korean children.
Methods: We reviewed medical records of children with HPIV infection who visited Seoul
National University Children's Hospital from 2015 to 2017. Detection of respiratory viruses
was performed using real time-polymerase chain reaction (rt-PCR), which could differentiate
HPIVs 1-4. Diagnosis was classified as a febrile illness, upper respiratory tract infection
(URI), croup, bronchiolitis, or pneumonia. The epidemiology, demographic features, and
clinical characteristics among HPIV types were compared. The clinical data were analyzed
only for the previously healthy children.

Results: Of the 472 children diagnosed with HPIV infection, 108 (22.9%) were previously
healthy: 24 (22.2%), 19 (17.6%), 39 (36.1%), and 26 (24.1%) in HPIV types 1, 2, 3, and 4,
respectively. The median age of children with HPIV-4 infection was 11 (0-195) months: the
proportion of children aged < 2 years and 2 to < 5 years were 65.4% and 19.2%, respectively.
Clinical diagnoses of HPIV-4 infection were bronchiolitis (38.5%), pneumonia (30.8%), and
URI (30.8%). Croup was the most prevalent in HPIV-2 (21.1%) and none in HPIV-4 infection
(P=0.026). Hospital admission rates among HPIV types were not significantly different (P>0.05).
Conclusions: We observed seasonal peak of HPIV-4 infection in 2015 and 2017. HPIV-4 was a
common respiratory pathogen causing lower respiratory tract infection in hospitalized children.
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3. Z2Z7| Ho|HA HE

AFH7IZE T PIvE ZHe S & 7] Hio| A S HI RS 25 T2 g AARE
S EAAYT-SH (real time-polymerase chain reaction; rt-PCR)= Eafl HE% At
H[QIFE Q152 T 2x0to] HIQI ol 7B & Y AR A A 45 BARE § S92 50
MAAS FYUSHE PO A SIS0, N4 Lubstel A AHA] ac T
BT rt-PCRS 2015 1€ F-E] 119 7}A] = Seeplex RV12 ACE detection kit (SeeGene,

Seoul, Korea)E ©]-&35}t0] F 935°] Ho|2| A(influenza virus A/B, PIV 1-4, RSV A/B, and
adenovirus)E AAFSIAIL, 2015 12€FE 2017H 1287HA]= o7]0]| 75:2] Hfolz|A
(human metapneumovirus, rhinovirus, human coronavirus 229E/OC43/NLG3, bocavirus, and

enterovirus) S =7+2 HAFE 4= Q1= Anyplex Il RV16 detection kit (SeeGene) & ©]-8-5F%1 T},

4. 7
A5 BAE 95l 5A A 2l+= SPSS windows version 22.0 (IBM Corp., New York, NY, USA)<

=
S5FA T, YA F L AARARTA 9] v W= 42| E4Jof] uhahA] o2 test, Fisher's exact test
9 Mann-Whitney U testS AR5} 0.1 pgho] 0.05 0|7HY uff SA|5H4 0 2 §-2] o] Jl&=
Ao 2 wagint.

23

HA PIv SM stxt2

1) Ho[2A HEE
3 9] At 7|7F 5¢F F 12,539719] &5 7] Hiol2{ A re-PCR AHARZF A= Tt 4,7017
(375% )ollAl gk 71 o] iFe] T &7 Hio|g| A7t AEE|I o™, o] F & 7l o]/de] Hfo|2| A7}

5 FE G2 25397102 54.0%% T PIVE & 58671(8.1%)°] AEEHJYoH, o] =
9} g ojyjol] HHEsiA A 2 Rl F o= 27| ¥/d Aapnte vt sto] 2[E 4727
(6.5%)°] AEF At & HE2E= piv 1§ 0] 8771(18.4%), PIV 28 8871(18.6%), PIV 33 18071
(38.1%), PIV 43 0] 11771 (24.8%) 0. & 7 ZE]Qith. T} 2 55 7] Hlo] 2| Ag}o] 2B 7+e] 2 137
7192 29.0%F 21, PIV 13 ©] 2171(24.1%), PIV 282 2971(33.0%), PIV 38 -2 4571(25.0%),
PIV 48 0] 4271(35.9%)0] Tt S B0 2 HEH Hio|H A= BE &of| A rhinovirus?} 7H
okt (Fig. 1).

2) gy oy -E—!E
PIvE AA| AES 47270 ZFofl 2015 0] 12174 (25.6%), 20161 01| 13571 (28.6%), 2017 ]|
%ol 4

2167102 2017%011 } 25 o o] = A9 45.8%0] sliFSHct.

PIV 132 20152016 01| 677 (77%) 2.2 7}4 To] AZElon, 17|72k 59F 810¥
Atololl Z+ZF16.1%, 23%, 18.4% = H A 2] 57.5%7F A Z & ATt pIv 28 9] 742201587} 2017
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Fig. 1. The distribution of co-detected respiratory viruses according to PIV 1-4.
Abbreviations: PIV, parainfluenza virus; RSV, respiratory syncytial virus.

Holl 8171(92.0%) 2.2 71 o] AEE o, A1L7|7F 59t 799 Ato]of| Z+Z} 19.3%,
15.9%, 19.3%2 A9 54.5%7} HEH AT} PIv 382 2016-20179°1 16571(91.6%)°]
HEEJom AF7|7F 59k sof A 72 7kA] A2 72. 8%7]' AZE AT} PIv 482 2015
W3} 20171 801 10174 (86.3%) 2. 2 71 o] HEE o1, 2015 8-102 0]l 29.1%, 20171 5-7
o] 35.0%= AA|9] 64.1%7F HEE A} 201500+ PIV 1, 2, 48 0] HE3} 7F2-0f] T
Fay5telaL, 20160l = PIV3E o] 51 o & 5ot S =51 oW, 20170l = B HE
PIV3, 43 2] -3 0] A| &t o] 4571 7+ A &= U Th(Fig. 2).

2. 7| FE0| gl PIV EHE 24 BRLR
1) 4, dg gx
pIv 14%0] HEH Aot F 7| Qo] gloviA The vlole ATt FB HEEA e

/-2 1087 (22.9%) 2 Z4Z} 2475 (22.2%), 19 (17.6%), 39 (36.1%), 268 (24.1%) Olszit}.
Gol7t A5k HlE0] PIv 18 oA 165 (66.7%), PIV 28 ol 4] 128 (63.2%), PIV 3§ ol 4]
2375(69.0%), PIV 4 | A 167 (61.5%) 2. Z ofoto] H]F}| &=kth(p>0.05). 7F JHL2 pIv 1
FollA 77§ (0-61), PIv 23Nl A] 2270 E(0-83), PIV 38 ol A] 370 Y (0-179), PIV 48l A 11
N (01952, EAIA 02 §9]5}A] 2QhTHP>0.05). PIV1-42] A& A8-2 54 m]Tho] Zpzh
95.8%, 84.2%, 89.7%, 84.6% % T 23 X} A5} th pIv 4@ o] d5d ¥ B =04 njgto] 17
H(65.4%), 241 °0] 43 sAl|u]qtko] 575 (19.2%) 2 LEFTE

X M

2) 9

JIm

Ak

oo - o
7|XAgo] Q= pv 148 ©E G Fatel T T S5 A2 7o, 47
87.5%, 84.2%, 89.7%, 92.3%C|A] R o =L Z+Z} 79.29%, 94.7%, 89.7%, 92.3%C1 A

e ATk pIv 4% Ak o] U4 F k2 A7) A (38.5%), T ™ (30.8%), A7 =
(30.8%) <22 LFEFTE, pIv 43 Aol A pIv 28 o]l H|S|A 2502 Zthihe H| g2
o WFO (0% vs. 21.1%, P=0.026), ZA| 7| HAFOo 2 A2 v &2 o EUTH(38.5%
vs. 10.5%, P=0.036). B3 PIV 13 of] H]| S| A = A 7| A 0 & Xk H]g-o] ¢ =9ttt
(38.5% vs. 12.5%, P=0.037) (Table 1).

PIV 43 %}x};q g 7)7ke] 7R 1.0Y (0-9Y) 2 PIv 23 ol H|s A 8-9]51A] Zrekoh
4.09 vs. 1.0, P=0.02) (Table 1). YL 7|7 FEAA ALY &3 4= U] & 7Hof|
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Fig. 2. Epidemic pattern of PIV 1-4 infections, 2015-2017.
Abbreviations: PIV, parainfluenza virus.
Table 1. Comparison of clinical characteristics of PIV 1-4 infections
Characteristic No. of cases (%)
PIV 1 (n=24) PIV 2 (n=19) PIV 3 (n=39) PIV 4 (n=26) P-value
Median duration of fever, day (range) 2.5 (0-13) 4.0 (0-13) 1.0 (0-9) 1.0 (0-9) <0.05"
Hospital admission 12 (50.0) 15 (78.9) 25 (64.1) 19 (73.1) >0.05
Median length of stay, day (range) 0.5 (0-15) 3.0 (0-15) 2.0 (0-13) 2.0 (0-19) >0.05
Pediatric ICU admission 0 0 0 1(3.8) >0.05
Diagnosis
Febrile illness 1(4.2) 2 (10.5) o] 0 >0.05
URI 11 (45.8) 5 (26.3) 7 (17.9) 8 (30.8) >0.05
Croup 3(12.5) 4(211) 2 (5.1) 0 <0.05"
Bronchiolitis 3(12.5) 2 (10.5) 21 (53.8) 10 (38.5) <0.05%
Pneumonia 6 (25.0) 6 (31.6) 9(23.1) 8 (30.8) >0.05

Date are number of patients (%), unless otherwise indicated. Patients with underlying disease and combined infection were excluded.
*Median duration of fever was significantly different; P=0.02 in PIV 2 vs. PIV 4; TPercentage of croup was significantly different; P=0.026 in PIV 2 vs. PIV 4;
*Percentage of bronchiolitis was significantly different; P=0.037 in PIV 1vs PIV 4 and P=0.036 in PIV 2 vs PIV 4.
Abbreviations: PIV, parainfluenza virus; ICU, intensive care unit; URI, upper respiratory tract infection.
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