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Analysis of Clinical Effects of Palivizumab for Children
with Older Siblings

JinYeo Kim, Ji Eun Park, Min Jae Jung, Jae Song Kim, Soo Hyun Kim and Eun Sun Son'*

Department of Pharmacy, Severance Hospital, Yon-sei University Health System,
50-1 Yonsei-ro, Seodaemun-gu, Seoul, 03722, Republic of Korea

Background : Palivizumab is an intravenous monoclonal antibody which is used in the prevention of
respiratory syncytial virus (RSV) infection. It is currently recommended for infants who are at high—risk
for RSV infections due to preterm birth or other medical conditions such as congenital heart disease.
Palivizumab is a humanized monoclonal antibody directed against an epitope in the antigenic site A of
the protein F of RSV particles. Palivizumab is given once a month via intramuscular (IM) injection
throughout the duration of the RSV season. Since palivizumab is known to have preventive effects
against RSV infection for children with older siblings, the insurance coverage for palivizumab was
expanded in October 2016.

Methods : The electronic medical records of children under 2 years old who have older siblings who
visited or were admitted to the Severance Hospital from October 2015 to May 2016 and from October
2016 to May 2017 were reviewed retrospectively. The data were then divided into two groups depending
on the pilivizumab administration.

Results: A total of 67 patients were enrolled in this study. The effectiveness in the reduction of hospi—

FYA} 2018, 2 8; AAREE AR} 2018.3.22; AR YA 2018.9.14
T WA A} 24 Tel:02-2228-6888 E-mail:sespharm @yuhs.ac
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talization was statistically significant (p=0.009), Palivizumab decreased respiratory symptoms such as

cough, rhinorrhea, and fever in patients with older siblings (p<0.05).
Conclusions : In this study, palivizumab administration was effective in preventing RSV infection in

infants with older siblings. Expanding palivizumab—prophylaxis administration to infants with older sib—

lings may be effective in the prevention of upper respiratory infections.

[Keywordg Palivizumab, RSV (Respiratory Syncytial Virus), Siblings
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Fig. 1 Palivizumab insurance standards before and after October 2016

- 401 -



JKSHP, VOL.35, NO.4 (2018)

uahs 2 A1E Ed 20169 109 SiE pali-
vizumab®] BEFo] 7|50l whek Ao HskE &
§18kal, 71 5 =A B A7t Sl Aok A
palivizumab Foof] W U4 a3} Zjo] o RS E
Askaizt ghet,

7

i

—_—

1. A= 4

N

RSV AH G/t 22 B 717 248 ERL 8
7R Bo = 20156 10 1951 20161 5 31¥
7HA19}F 2016W 10€ 19+5-E] 201749 59 31€714] 7]
2B R AT D 2ot o A

ﬂli& r:_

1) Bego 715 g A8 4 3-9] palivizumab A
e 24

7t A=
Palivizumab #5383} ZAE 98] UIst
Aol 2 ZANE MRy Zo] ZAEl 2

A ulgte] 4okg tge s shgict,

Lt ®2l7 |2
HAe) 7| 204 BRlo] Br}ah ol o

ol AlLdstA.

2) £919A) e A7k gl dote] UAPE At
w4

7t ME7IE
Palivizumab A& 24 g2t 5 el
717y 365 m|wte g RSV AlHo| A5k
] 20169 10l el BE T 71&of s
Fobs EFA B A s Aok A
st BT 7| & Al7]2} palivizum—
ab®] Fof ojfof wol A|FTT} o w

il

BRsto] BAshol

AlElT-2 2016 10€~20174d 5¥€of ¢
3t A0 - palivizumabs F0{38F 4o} =z
T2 20159 10€~20164 50l WLt 4o}
% palivizumab2 FoI5HA] 92 Aol A4
shict,

LE Mel7 &
HEFo] 7]&o] gl A8 =7l A w5l 7]

Fol shguhe 2okzA e %

B 9 Alslstoirk

@O RSV A 10Y€~39) A2+ Al- o] A3 671
4 olsk(all 49 1Y o] EA)olwA] A
717k 325 H]THB1F+6Y)Q] Aot

@ RSV AE10€~3Y) Al A 2 RE o]
A 670 ool 7]38A|H 0] 45 (bron—
chopulmonary dysplasia) #|&7} 23]
A 124 vRH247HE+0Y) 2] Aof

® @75 98H4 2 2 (haemodynamically) 2]

gk AR ARl 9l AokEAl RSV

AHA0E~3Y) AIA Aol 7 1A wRk12

A0l ke % shitol sl

< skl s

;

i

il

3. gt e=

At WA= E AT 7Y Y B 9
2 P Al AR F7] 2 (electronic medical record,
EMR)OIA 53t 2 A=2E sste] 4 cs
AEsit

E A3 AN e a2 Y AEEAge] IRB 4]
o158 Faete] sttt FIAM S+ 4-2017-1018).

D E3 71 g A8 d 9] palivizumab #
H}3

[e}

e £

N

i
H
2

rBL jics)

- 402 -



Aol L&A B AIE Qe ot A Palivizumab Fof of ol uh2 42| a3k 24

gAdaote] palivizumab AW o7& &

o
_C|>L
52
i)

2) A EE Alsk 9l wotel QA Ep

24

4

7t LEHRI E4
A e 71 7Hgestational age), EAFF
(birth weight), ALY, A, Z3x14 ¢
AAE By e], EP8A B A 24
OB RSV AE EAYRE 2ASHATE

Ct 57| SAE A2 of LHEA| &A™ X'
14 AERA] QS olslE Akt
A, 92 A EEA Y717, WAL, RSV
e S o, ARgolR, 5571 SN,
HlE kg Ao gk lsle, S
= &1 L3S AT
4, SH=A

FHE Arel FAEALS SPSS(ver. 24, IBM
Corp, Armonk, NY, USA)E o|&3}o] 4=8§5}3ict,

%3 Blig(aote] A7z, E8EFAE Bt
FdAbE UGl Wy HaWEsls 9 e

2 of 5 Aol )= Aof4a]eb Wl Eg 2 LRl
C 2 AT FAEA S AEE UET A45W
= SHEE t—testE AP, HEFHSE 7}
ojAlG AES AlHsHATh A LS
palivizumab®] £ o} Y 2131422] Q1ad-g ]
3}7] 984l = Mann Whitney 23S Al3is}$ich

B

2l

oft

ro AL

:

sk

9| palivizumab gt

ol

HelE0 JIE o) Mg ™
=

2015 10956 20164 59 7|7Fs<te] 3t AHg &
g ol Yt Aok= 3309, 20164 10€HE
20179 59 Aolof] gtk Aofb= 368903l ol
% palivizumabs FoI%t Aok= HEHFo] 7| g
7 1469, BTl 7] S & 193508 479 F
it o, AL 44.2%°014 52.4%Z °F 8.2%
Rl

2. £913K EE Tojt U A0fo] YN Fut 24
D e 54

A7t Bt 2AS WSS AT YA 67
o] 71= HRE At o] F Higo] 7|+ &
o 012016\ 10¥+5E 20179 5¥9) £HFA7
810 palivizumabe Foi3t Al 309, B
o] 7|3 gl A(20154 10958 2016\ 39) th=
T2 3770 3lthFig. 2.

AN 717 A4 34.1941.295, tjZtof
A 34.27+1.165FRTHp=0.791). AJH-2 Al TofA]
Jo} 17%4(56.7%), Jo} 138(43.3%)°1 1L, thE
of| A ot 227(59.5%), 1oF 157 (40.5%)°] At
(p=0.818). 24T AIE 2.21+0.5 kg, =
 2.27+0.43 kgol 9tk (p=0.594). &5t Fefj= Al
oAl AAETE 109(33.3%), A7 207
(66.75%)°19.o.1, o= AAAERE 127
(32.4%), AFA7N 2578 (67.5%)°1 % tHp=0.938).
SN A RE v I7Ho] Q= Aok A
Y F 27H00%), N2 3 368(97.3%)°] Tt
(p=0.318), metr] & -2 RARSE BE EA A &
AA o8 {23k 2ol 7k Gl thTable 1).

2) QA E1} 24

A # oAS $1gt palivizumab F
o] f5tof g YA B3 zfolE EAE &
F7] Ao & Qg YUsle= AE 308 7 14
OoF g2 37 T 1473} v|wele] FAFOR
_IQI_ N

- 403 -



JKSHP, VOL.35, NO.4 (2018)

vs tl2 379 % 207)=
ou AR fFolstAl=
7] Aoz gk st 3t
Al RS 7H(23.33%), =
175 (45.95%) 0.2 AJ&oll A 7hadt Agko)

}»Oll

ARoy FAXSRE FostAl= LUHp=0.127)
(Table 2).
izt F Bgo] g 28 did=tolAek 2016

d 109 o]3of| = palivizumab= Fo5H4| ¢
Al Blgt Zol7k 9ol ZAIck RSV 7Hdel 3
AE oy ARHZ o] o= 3714 RSV A2
12] okorth RSV YL sHHEe. Aol o

= 3 C e -
55 ZA}O
GRS e

o ARE 2rgo] WYL, EFF T RRSS

Do

]

F

A

o M o=
ol
=2

LT 1 U e
[
_?L
n:_&

47.6% excluded
HIE0Z (n=175)

| A2 |
2016 10€ ~ 2017 5¢ L5t
2Ll SMA| 70| EXH= 24
ojet 20t (n=368)
01z (n=193)
LAYH E= XHof7t s 2
A2 (n=30)

84.5% excluded (n=163)
7| HX|HOIH NS (n=66)

234 MR (1=12)

MY DY (n=18)
AN AEFEIS)
Al

(n=1)
RSVAE &4 ofd A0t (n=144)

| = |

2015 108 ~ 2016'3 52 Li&st
Aol YA 71Z0] Zxtichs 24
ojgk A0} (n=330)

v

44.2% excluded
E0Z (n=146)

HIF0Z (n=184)

v

v

RioH 7t QU

1=
=

LN £
HEZ (n=37)

[Le

79.9% excluded (n=147)
712X H0|HES (n=49)

o oo
SN AlEX (n=14)

aoT =
uﬂEDH J—l_—Edor (n 15)
MM AIRFEISH (n=3)

RSVAE &4 ot A0t (n=138)

Fig. 2 Study population selection process
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Table 1 Baseline characteristics of selected patients

A a3t 54

Total (N=67) Al (N=30) = (N=37) p-value
A 717F mean+SD (weeks) 34.23+1.21 34.19+1.29 34.27+1.16 0.791
32 migk 2 1 1
32 o4 34wyt 20 8 12
34 ©)4+ 36 wgt 45 21 24
. @4, 8 (%) 39 (58.2) 17 (56.7) 22 (59.5) 0,818
o4, & %) 28 (41.8) 13 (43.3) 15 (40.5)
ZXA%5 mean+SD (kg) 2.24+0.46 2.21+0.5 2.27+0.43 0.594
1.8 "k 13 8 5
1.8 o]4 2.5 mgk 35 15 20
2.5 ol 19 7 12
AR, 22 10 12
R e 0.938
AAN, 8 45 20 25
SR A BAE, B @) 63 (94.0) 27 (90.0) 36 (97.3) 0.318
Table 2 Out—patient clinic visits and hospitalization status of the two groups
Al (N=30) CHEF (N=37) p-value
357) Agko g Qlaf Yzt 4o 7 (23.33) 17 (45.95) 0.127
Yer= 3l 3] 1 14 0.009
ez 314 3 20 20 0.752
A7z A 4 27
4% |, W 0 3
4% o4, 1 1
SHAE S HHT Aok = 0 3
RSV #r¢lo] gzl axof 4= 1 0 2
RSVE QI8 AFggh axof 4= 0 0
Table 3 Respiratory symptom presentation with or without palivizumab—prophylaxis
O B42 F4A2 st 8 Al (N=30) tHEZ (N=37) p-value
g 5 17 0.005
713 1 30 0.026
H 5 5 16 0.046
2t 6 13 0.756

- 405 -



JKSHP, VOL.35, NO.4 (2018)

st 471 357] 5/4H713(p=0.026), v+
(p=0.046), HL(p=0.005)}¢! F-9+= Aol &
oA HaskithTable 3).

Palivizumab®] B&5¢] 7|&0] g 284 o]%
Aol Aol vlsl 8.2% F7tste] HEgo] 28
Shfjof| whe} o] HAIE FoFh 2ot FTHES
= %Lt o] AIE Fofgt FApe] FUh= K
o Agdjo] F 712 7|l A o SE| 97| it
o}, A A A8 s E98A B A7t 9lo]
A e B E dAREe sofolal F HAIE
A ARA B wleW 1S B AN A
3hE 7HRAEE o] BEFo] 7)ol Ago) EE
1A o] 24 Wk sxofolth(Fig, 1). 20161 10€-7-E
2017 39 Afo]o|| palivizumabg FoIgt 4of 193
g Zol A WA 7]l Gl Aokt 307(32.3%)
o|11, & WA 7| Pk Aokt 4H(2.1%) 22
ZAbE]o] A 7] SR Qle] &8l vk Aobrt
o w@olth & WA 7|20 R Fofo| o]Folx] Aofrt
A2 212 14| o] & o]u] Fefo] AAE| 7] W] A
O FAEAT o] Ao A= FFA ArRA A
Aol EL7| Sl 715E AHURE 7|§ro R 3117 e
of| ofe]l thal] ZARSF 4= gl= A O] Adct.

A A] ot 191 T 357 Agke g Qg Y
E 347 Aol A FoskA 34(p=0.009)3F%
I, AN 557 SE0IA, HIFE Ee)S F4a
2 WLt 157t folebA 74t 0B & (p<0.05),
E9YA B A7t 9l
vizumab2 Fo{5l= Z10]
SIE AT 2 ERIE 4= SlSinth ATl
A RSVell HAE A9 flolon, tixoAgt
RSV g 22 497t oS ed o,
palivizumab®] 38/ SH|A] palivizumab F0JA]|
RSV 7t¢d ool aypeolehs 7|29 753 FA
S AES WE 5 ok ey 2 A Akt fAb
gt Aus yEPRE of ] Aol A ® palivizum—
ab2] Foj7} soke] RSV 7 Wl 5.57] Agkoz <l
g WSl ol a7 QlGithar R uglgols &

O ol no

rl

i

il
-
yu.

T, we] 7] A8 ) Aol Fof th
o] oPiglovt, Bh Follt= A ghel £UA T Fol

ol

FA] 2 Aolrt 9%8(24.3%) 01 RAFE|SICE ol&

1%8(11.1%)°] RSV 4 &x1& wigkeh= oA,
o8 Helopate] A=A AN S-S ol BE
o 712 A&t otEolA Fort H 4 =S
o7 xlo|A He7t g Ao g Weltk, w3l -3+
= B9l YT Aoprt diRtol ARt 3% WAESHL L,
ol& 3% 5T FUsHA FEAQ Y aglel £913%
A B Aol 2 A4S 1A |, pali-
vizumab®] ®¥5o] 28] i dgkate] gl Rt
A2 ZR7 s Ao g AlRE,

2 At FlolA £18A Bz A7F Qs Aot
ol thgt palivizumab ¥ RSV 7 of Hof ey
A& AL Ak Holl A &]ef7t QIet, ™ sy,
298] 5 oA EAFA E Ao E s
of B% TS 7L AHE sfisren, 7E AtE
of w2 A E= a7t Qs - Euk ofy
2} oh2Z oA, ARt o A1 S = ol E b
ko] 9= A= RSV e HEasz gzl
HEQIeE 2 o] gt YJE aAE-2 RSVl o)k APyt
T {Og WAES 7RIt A BalEQloy P
auER 9o AFst AHasEe] EAekE =W &
obsS ez AR FA 9 palivizumab 2w
s} dadol gt =7t A= Fesict wHo
s71% 2 71skElo] Q= AotelA RSV 7 ol
EH0F o] AE FEslo = RSV 7o) Fabidz]
o FE3E B3IV} AQths A+ 2ASICE Y wef
A FAAR o= gl A7) =L Q= thgst /1F
[AE sy g =7 Ate] Zsfo] Hash,
PR 3L o2 3F R Atk 2 e
SHARE SES Yt M3k Ape] zlse] Ha
slet,

Palivizumab®] 7]&¢] Wo] HW= ] ¢k= o]F 5
St =2 B8 wjEolt}, o]et ¥ske] 2017 1]
=+9] Hernandez—Gago Y2| ¥4 palivizum—
abe AT aotol] FAFPRS uf vl-Ga T} ik
= AE LRk QIF W H7to] whet vl-gaart
g 4= 97] wizel, =i YugolA Aol ut
£ palivizumab®] H-§a2IE £ A9 x|

OO“N

}

ol H

A

- 406 -



i)
fo
e
2
lo

=

N
rhu

Halgo] 719 ﬁtﬁ"ﬂ w2} A palivizumab A
Wik Z71eHA T, RSV 4 ol oRA] of
oHle] Foi7} 917 = A7 iz dololn B
571 Ak oo AntA ¢S gelskqich olof &
AILE vlgto g2 Aolo] gitAel 55 7] 7Y oS

!

H3te] oHf 52O 2 palivizumab & HHsH=
Aol dasirt grow 2 ALY AN E S5 ¢
713 it AR QAT oA )71E 7 Rt
t},

HnEs

1) Park HW, Lee BS, Kim AR et al. Epidemio—
logy of respiratory syncytial virus infection
in infants born at less than thirty—five weeks
of gestational age. Pediatr Infect Dis J.
2012:31(8):99—-¢104.

2) Lee YI, Peng CC, Chiu NC et al. Risk factors
for acute respiratory syncytial virus infec—
tion of lower respiratory tract in hospitalized
infants; J Microbiol Immunol Infect. 2016;
49(5):737-1742.

3) Pangesti KNA, Abd El Ghany M, Walsh MG
et al. Molecular epidemiology of respiratory
syncytial virus: Rev Med Virol. 2018:28(2);
doi:10.1002/rmv.1968.

4) Thorburn K, Eisenhut M, Riordan A et al.
Mortality and morbidity of nosocomial respi—
ratory syncytial virus (RSV) infection in
ventilated children—A ten year perspective;
Minerva Anestesiol. 2012;78(7):782-789.

5) Rose EB, Wheatley A, Langley G et al.
Respiratory Syncytial Virus Seasonality —
United States, 2014—-2017. MMWR Morb
Mortal Wkly Rep. 2018:67(2):71-76.

6) Jacoby P, Glass K, Moore HC et al. Cha—

- 407 -

Ao 1 &G B A7t Qs LotollA] Palivizumab 6] o} ol w2 QA4 ant £4]

racterizing the risk of respiratory syncytial
virus in infants with older siblings: a popu—
lation—based birth cohort study; Epidemiol
Infect. 2017:145(2):266-271.

7) Health insurance review & assurement serv—
ice: insurance approval standard page
[Internet]: Palivizumab inj; 2016 October 1
[updated 2016 October 1; cited 2016
Octoberll. Available from http://www. hira.
or.kr/rd/insuadtertr/InsuAdtCrtrList.
do?pgmid=HIRAA030069000000.

8) Mochizuki H, Kusuda S, Okada K et al.
Palivizumab prophylaxis in preterm infants
and subsequent recurrent wheezing: 6 Year
Follow up Study. Am J Respir Crit Care Med.
2017;196(1):29-38.

9 Kurz H, Herbich K, Janata O et al.
Experience with the use of palivizumab
together with infection control measures to
prevent respiratory syncytial virus outbreaks
in neonatal intensive care units. J Hosp
Infect 2008;70(3):246—252.

10) Castillo LM, Bugarin G, Arias JC et al.
One—year observational study of palivizum—
ab prophylaxis on infants at risk for respi—
ratory syncytial virus infection in Latin
America. J Pediatr (Rio J). 2017;93(5):467—
474,

11) Chang SG, Park MS, Yu JE. Outcomes of
Palivizumab Prophylaxis for Respiratory
Syncytial Virus Infection in Preterm
Children with Bronchopulmonary Dysplasia
at a Single Hospital in Korea from 2005 to
2009. J Korean Med Sci. 2010:25(2):251-256.

12) Sommer C, Resch B, Simoes EA. Risk fac—
tors for severe respiratory syncytial virus
lower respiratory tract infection. Open
Microbiol J. 2011:5:144-154.

13) Chan P, Li A, Paes B et al. Adherence to

Palivizumab for Respiratory Syncytial Virus



JKSHP, VOL.35, NO.4 (2018)

Prevention in the Canadian Registry of
Palivizumab. Pediatr Infect Dis J. 2015;
34(12):290-297.

14) Mauskopf J, Margulis AV, Samuel M et al.
Respiratory Syncytial Virus Hospitalizations
in Healthy Preterm Infants: Systematic
Review. Pediatr Infect Dis J. 2016;35(7):
e229-238.

15) Updated guidance for palivizumab prophy—
laxis among infants and young children at
increased risk of hospitalization for respi—
ratory syncytial virus infection. American
Academy of Pediatrics Committee on
Infectious Diseases; American Academy of
Pediatrics Bronchiolitis Guidelines Com—
mittee, Pediatrics. 2014;134(2):e620—638.

16) Alan S, Erdeve O, Cakir U et al. Outcome of
the Respiratory Syncytial Virus related
acute lower respiratory tract infection
among hospitalized newborns: a prospective
multicenter study. J Matern Fetal Neonatal
Med. 2016;29(13):2186-2193.

17) Reeves RM, Hardelid P, Gilbert R et al.
Estimating the burden of respiratory syn—
cytial virus (RSV) on respiratory hospital
admissions in children less than five years
of age in England, 2007-2012. Influenza
Other Respir Viruses. 2017:11(2):122-129.

18) Hernandez—Gago Y, Lombardero—Pin M,
Ortega de la Cruz C. Cost effectiveness of a
protocol using palivizumab in preterm
infants. Farm Hosp. 2017:41(2):169—-186.

- 408 -



