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ABSTRACT

Purpose: To investigate the risk factors for retinopathy of prematurity (ROP) requir-
ing laser treatment in preterm infants born before a gestational age (GA) of 28 weeks.
Methods: This was a single-institution retrospective case-control study of high-risk
preterm infants (GA <28 weeks) with ROP who were, born between January 2008
and December 2016. Patients who underwent laser treatment for severe ROP were
enrolled. Infants in the control group were matched to preterm infants with a similar
GA and mild ROP who, did not require laser treatment. Various prenatal and postna-
tal risk factors were compared between the two groups.

Results: One hundred and twenty-two infants were included in this study (61 cases
and 61 controls). The average birth weight was similar between the two groups
(895.2+£172.9 g vs. 938.5+168.0 g, P=0.164). There was no significant difference in the
duration of invasive ventilation; however, the duration of noninvasive mechanical
ventilation was significantly longer in patients (with ROP) who underwent laser
treatment (P=0.036). The proportion of infants at a postnatal age of 28 days who were
receiving oxygen treatment was significantly higher (60/61 [98.4%] vs. 51/61 [83.6%],
P=0.004) in the severe ROP group. However, the rates of oxygen treatment for infants
with a GA of 36 weeks were not significantly different (59%, for both groups). Other
prematurity-associated morbidities were similar between the two groups.
Conclusion: Altogether, a judicious reduction of oxygen therapy might reduce the
incidence of laser treatment. Early diagnosis and treatment through periodic oph-
thalmologic examination are necessary in preterm infants receiving oxygen treat-
ment at 28 days after birth.

Key Words: Infant, premature; Retinopathy of prematurity; Risk factors

glughs 20161 E2H80] 1.17%E wld Fx) hasta oy 43 &4k A
A = 8l

o !
T Rl
A3 2] Aol FolbEA 575 ulake] nlgotsl 2o 1917 Ao} 4

Received: 22 August 2018

Revised: 3 February 2019

Accepted: 6 February 2019
Correspondence to: Tae-Jung Sung
Department of Pediatrics, Hallym Uni-
versity Kangnam Sacred Heart Hospi-
tal, Hallym University College of Medi-
cine, 1 Singil-ro, Yeongdeungpo-gu,
Seoul 07441, Korea

Tel: +82-2-829-5142

Fax: +82-2-829-4469

E-mail: neosung@hallym.or.kr
https://orcid.org/0000-0002-5406-5550

Copyright(c)

By Korean Society of Neonatology.

All right reserved.

This is an Open-Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License
(http://creativecommons.org/licenses/
by-nc/4.0), which permits unrestricted
non-commercial use, distribution, and
reproduction in any medium, provided the
original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.5385/nm.2019.26.2.73&domain=pdf&date_stamp=2019-06-10

Ju Young Kim, et al.
14 Risk Factors for Severe Retinopathy of Prematurity

A Z7ksta Qb S AAFEAollA] AEE FFL
T 9 B9 B4 o, /AA @] QT = A dF 5 A4

o

of A mo A ¢ A= Q1 AEs} =] A7 A7t
vk, O 3 o] of " ngol Q=G| T AE FAoA vl
o} W= (retinopathy of prematurity, ROP)¥} 7] 22| 53 A o]
(bronchopulmonary dysplasia, BPD)¥} 32 gHH 3 gl #47]2]¢] Al
3 Tzl e JFS v XA "oy,

n| o} WukE2 n)srolof| A Wl F ko] Ak o] X
WA = o 2 BE LAY Fdo| F2AEHA AT
2 Zol Ao S doyl=FH AA A
1980 AFH 1987 @714 gk th7]) 17-Q] CRYO-ROP 7
1,250 g mIREe] m]spobE thdol 5 65.8%0llA <o} iutgo]
A= vjszol ko] WhA) R 7F S5 2 Ale] A% EA
& g A7} A& A A

gt =

o] ml&ol k2 Sgh X 7 glo] B3 #z 5 ofn| 9l

© PSS F7IA B "R, 10%-15%M = A 57F 2 e g

% Pso o m s, dReME A wole Bk,

Aztat Alg] 2Alo] g 1), 3 Aol Al <o} gutEo o

& AFRJMAE AE] Aol FEFF, FAAT ) H&FF, grade
[e]

o A E o] AT 750l vlol kg o] =
T TE

N
il
fo
oL
=
.
9,
ol
=}
of\
fo
Ho
o
fo
ro,
o
=
&
r2, o
-
e
%

%
o
o
=
)
S
i

(03
=
o
(o
[l
=
B
s

2008 1958 201613 129714 2 Aol X 8 4ol ¢
3t Sto} F 285 o]3l] HZolES Yo R B AFE 23S
o} Ale] e g2 nlgol ik ek A ApdskAY, A A 7]
Fol A= B9, A3 ol e A5, o FTIE 24 A5T)
53 A2 3heink, 2] A vlsol WkE AN, vl <t
#3513 gl Ao} 8ts] A aitel whet e A= 275 o]3follA] & 1L
g tol 31573, el A 285 A= A o] 325 SEE &
olF} Hitol ol o3 A A AAE Al 3Tt

ATt ol 5 vlsol PtF o R oA F-§iEg w2 Al e

e ]

neonatal
medicine

A 5 3 S uke

B (cases) 2 AT}, o]F F-gale d ofuf2El A5
ke n|gol F 119 F go] A B es WA 2 192 HE
AT el A Al LJs AL dlo)d F-gale FEF Yo HY 7
2% HF d)2dellA] Al 3k dnt, 2w (controls) . 25 A 1

g AR A ol kg kS whgk o) oFE X Tt o] #]
B&eS Q3R 2 v Ak v|solE njste] X g1kA]

%2 140} Wk (controls) 0 2 A A8
u| ol ubE AH AL A9} SFHEE vl ol ko]
st Ao, wsrol BSo] X 1= Early

Treatment for Retinopathy of Prematurity study (ET-ROP study) ol

ol

E Zone I B=1= 119]] extraretinal fibrovascular proliferation®] ¢3<5
3o SAITE o Bem AGEHA| 282 Aol BT gsled 8417t o]
2FolHA E 7} A= 2E A7 nl ol ko] Wbk
3EA}el] th3)] Arofta HiEo] el of 3l B2t -9 74l vpFHsk] I

=
o4 Fg 1% Zro upge] Wby e} A2 of
And

o)
i

ro,
&
of
o1
32
KW
sk

oy
o
>

te g of

f

i
o,
8
vl
e
re
-
Ir
1o,
4
N
I
o
%
&2
pi

o oy X
MRV
o,
jutal
o,
o
jaled
~
O
o T
M
1o
i
tote
=2
X
G
U
by
o

o o oY
o &2 oh

1o

=3

o

o, o Ml Hz
s

o s
g 2
[

ofy

&
L
% o
4o

ko
lo B
B oz

ShA il
=
o%
i)
>,
to
lo,
P
>
> 2
>,
2
ao
ko
o2
RIS )

>
o o
Ly

32
vl
jaled
£ o
=

o o g
o
o
o
o, B
__)[l_l“

o

fo
o
OV
~J
[e's]
@)
o
o
>
o}l
o
of
AN
4
T
fr o
i)
M
=
=
i)
-4
oly
i

N

2
o
o
~
E.{E
ofy
o 9

(>15,000/uL), YA ¥ (>1003]/32), o= (>
7R o) A= A2 Adkslg o, Helshd
Salafia 5" 0] A¥e A5 ] 92 gradling A|A| ]
2] 27g upgo 2 Aelstrt. gute] o g
2|3l g2 (chorionic plate) X Zrzr 54 A5 W}
Futoluh gr-devte] o] 21z o] o] 7 ut, Alv) <]

21 749 248 grepudo 2 Jefah el

td
o2
2

£ %
N
)y
Sy

1t

iy}

i i%

oy
M2 1 o fo

o2
of\
o

i
0%
ot
=
Ay
(o3
ol
o)
ofy
i)
S~
=2
o2
o
tilo
N
¥
%0,
e
129
0%
9,
ek do
friec)

o

o
>

&
ol
= o
oo
re
Lo
o o

~

N
=
H
>
ox,
3
i
s
N
i)
it
)
ok
ol\ il
o
fru
i
o 0o
o\ o
02 ok,
FOH
e i [dowE e X b

o

k)
=5
s
et
ox,
Y
N
4
£

Lo
[
B o
N
e
fo
%
ofx
off
t
1o
~N
i
>
&
ot
ox
o
o_;;:
(O8]
Q
X
o
ox
Lo
2
[0



neonatal
medicine

g T35 71BA G ol G BPD30)E
A

AAEA] ka1 715 I 17 7lE e humidified high flow nasal
cannula, HENC), 7dH] R]<: 7] %= %< (nasal continuous positive
airway pressure, nCPAP), 741 7+ % 9FQF817] (nasal intermittent

3

F

positive pressure ventilation, NIPPV) 5& 53 S EHZE &
Do ARG 7|32 24417F 5 8AIZE o] ALE-g S
Aok, F kA AR A2 QTS F T (RFA+RHE5A)
HENA R 7REe BT e 7o ' A ofs gl
THNESS Lokl A7t Al S A xSa A3z
FEX| 5 7&2 X 57F dask 492 A ofah L, H A
Papile®] 48 - 715" & whgkow], 26 o4l B9
| = A2 SRkt Ar F e 352, AAA
, AP AL 9 F N AL 22718 318 3Fo] modified Bell's
criteria’? ol w}gbA] 28H7] o] o i zighihe: Folg Iekate] 7
steon HEFL g 7IZE 5 13] o Au g el ol
SAE] 5Y o) F A A5 E W2 A Jolstqict. 21 9]l
HET +4 37, $F4 F5F =2 7HQ AR o ol s

WEA AE

B o
o ot
[0

-

oo
i)

I

=y
-

&

>
N

]

Of

19

ot e o
o (o

Bl 2 Ly
Y,

[

N, o

2]
2]
2]
[92]
<
[0}
=
2
Q
=]
3]
15N

.0 (IBM Co., Armonk, NY, USA)
T 7kl Hat #2442 Student t-testE ©]-83} %]

%
2
=
1 o

Neonatal Med 2019 May;26(2):73-79
https://doi.org/10.5385/nm.2019.26.2.73 19

Z1t
1. 5 2 7t0| Untxlol S3

o,
2]
o
]
3
i)

SRR st A

7
2008 XE 2016W17}A] &
& g B2 A AH 285 o]}

& nlo} ko 2 Yol A

oft
olo

9] Flo} F F5 v|&ol kS-S Aehe HE AT o1 e §F
o}=9] HiE ZAAFL 895211729 g0 2 Y 2T 61H ] ZAA
o

T 938.5+168.0 gell vlsl SAISA o= ofn) gli= Aol= fISATHP
=0.164) (Table 1), 13 o}227} Aol x| -2 &k xfo] & Ho]#] et
o, sk ol Ao dlolA B-galeg W nsol b
Z(cases) ] 73 Ht 4,211,602 NZF At 4,711,601 B]3]
Fromlahzl ek 21 HP=0.096) O St S B HtHTable 1).

T 2ol A4 #719] 7130 o] $ Afol S Ko X] ggkont
HHEA Rl 714 8719] A4 dlo|A F-gieg W2 n]&ol et
S (cases)©] 18,7+19.8U & tf 2 12,2413, 3 of] H]5}| F-2|5Hl
AAhP=0.030). #1534 74 &7] 712-S S2AATH A
o2 o 748 Bl R B Aol A = A3 TollA o
7] Al @2 ARE-eE A e 2 YT (odds ratio [OR], 0.969; 95%
confidence interval [CI], 0,942-998; P=0,035), & At Alg-2 o] H9-
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Table 1. Comparison of Characteristics of the Two Groups (Case-Control Study)

Characteristic ROP with laser treatment (n=61) ROP without laser treatment (n=61) P-value
Gestational age 26.0+1.4 26.0+1.4 0.947
Birth weight 895.2+172.9 938.5£168.0 0.164
Male sex 37 (60.7) 36 (59.0) 0.853
Apgar score at 1 min 2.4+1.3 2.5+1.4 0.596
Apgar score at 5 min 4.2+1.6 4.7+1.6 0.096
Duration of invasive ventilation (d) 36.5+27.5 37.0+29.3 0.919
IMV (d) 19.9+17.8 15.5+18.0 0.178
HFOV (d) 5.5%15.1 2.9+5.9 0.213
Duration of noninvasive ventilation (d) 18.7+19.8 12.2+13.3 0.036
Duration of total oxygen (d) 75.3+32.8 65.1+37.5 0.115

Values are expressed as meantstandard deviation or number (%).

Abbreviations: ROP, retinopathy of prematurity; IMV, intermittent mandatory ventilation; HFOV high frequency oscillatory ventilation.
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Table 2. Maternal Risk Factors in the Two Groups

ROP with ROP without
Variable laser treatment laser treatment P-value
(n=61) (n=61)
Cesarean section 34 (55.7) 33(54.1) 0.856
Primipara 21(34.4) 13(21.3) 0.157
PPROM 24(39.3) 27 (46.5) 0.464
Antenatal steroids 54(88.5) 51 (85.0) 0.567
Clinical chorioamnionitis 43(70.5) 33(55.0) 0.078
Histological chorioamnio- 34 (64.2) 29 (56.9) 0.447
nitis
PIH 6(9.8) 3 (4.6) 0.491

Values are expressed as number (%).

Abbreviations: ROP, retinopathy of prematurity; PPROM, preterm
premature rupture of membranes; PIH, pregnancy induced hyper-
tension.

Table 3. Neonatal Risk Factors in the Two Groups
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Variable ROP with laser treatment (n=61) ROP without laser treatment (n=61) P-value
RDS 60 (98.4) 56 (91.8) 0.094
BPD28* 60 (98.4) 51(83.6) 0.004
>30% Oxygen at HD 28 days 37(60.7) 30(49.2) 0.275
Invasive ventilation at HD 28 days 21 (36.2) 13 (24.5) 0.182
BPD36' 36 (59.0) 36 (59.0) 1.000
>30% Oxygen at HD 36 weeks 16(26.2) 16(26.2) 1.000
Invasive ventilation at HD 36 weeks 7(22.6) 4(14.8) 0.518
PDA with medicationztligation 27(44.3) 26 (42.6) 1.000
NEC (>grade 2) 3(4.9) 6(9.8) 0.491
IVH (>stage 2) 10(16.4) 12(19.7) 0.814
PVL 14(23.0) 13(21.3) 1.000
Sepsis 33(54.1) 29 (57.5) 0.469
Caffeine only 10 (21.7) 20 (40.0) 0.077

Values are expressed as number (%).

*BPD28: The infants who were diagnosed to have BPD at 28 days after birth; "'BPD36: The infants who were diagnosed to have BPD at 36 postmen-

strual ages after birth.

Abbreviations: ROP, retinopathy of prematurity; RDS, respiratory distress syndrome; BPD, bronchopulmonary dysplasia; HD, hospital day; PDA,
patent ductus arteriosus; NEC, necrotizing enterocolitis; IVH, intraventricular hemorrhage; PVL, periventricular leukomalacia.
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