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ABSTRACT

Purpose: To evaluate the risk factors and effects of fluctuations in oxygen saturation
on the occurrence and severity of retinopathy of prematurity (ROP).

Methods: From January 1, 2013 to January 31, 2020, 260 patients hospitalized in the
neonatal intensive care unit of Ajou University Hospital were retrospectively analyzed.
Results: Sixty-six patients (25%) were diagnosed with ROP; of them 39 required
treatment. In the multivariate regression analysis of ROP severity, the odds ratio (OR)
of gestational age was 0.32 (95% confidence interval [CI], 0.22 to 0.47; P<0.0001). The
OR of saturation of peripheral oxygen (Sp0O,) fluctuations at the 4th week after birth
was 1.02 (95% CI, 1.02 to 1.12; P=0.041).

Conclusion: SpO, fluctuations in premature infants younger than 30 weeks’ gesta-
tional age affects ROP severity, especially at the 4th week of life.
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Table 1. Patients’ Demographic Characteristics
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ROP severity
Characteristic
Control (n=194) Untreated ROP (n=27) Treated ROP (n=39) P-value
Male sex 112 (57.7) 14(51.9) 22 (56.4) 0.8440
GA (wk) 28 (24-29) 26 (24-28) 25 (23-29) <0.0001
Birth weight (g) 1,175 (540-1,770) 970 (670-1,260) 800 (420-1,100) <0.0001
C-sec 140 (72.2) 18 (66.7) 24(61.5) 0.3857
Apgar at 1 min 4(0-8) 4(1-7) 3(0-6) 0.0042
Apgar at 5 min 6(0-9) 6(2-8) 4(1-8) 0.0007
Values are expressed as number (%) or median (range).
Abbreviations: ROP, retinopathy of prematurity; GA, gestational age; C-sec, cesarean section.
Table 2. Patients’ Clinical Characteristics
ROP severity Post hoc
Characteristic Control Untreated ROP Treated ROP Povalue Control vs. Control vs. Untreated vs.
(n=194) (n=27) (n=39) Untreated Treated Treated

PDA <0.0001 0.2003 <0.0001 0.0054

None 70 (36.1) 6(22.2) 1(2.6)

Spontaneous 68 (35.1) 9(33.3) 7(17.9)

Symptomatic 56 (28.9) 12 (44.4) 31(79.5)
IVH 0(0-4) 1(0-3) 1(0-4) <0.0001 0.5463 <0.0001 0.0078
0: apply duration (d) 37 (2-274) 56 (4-125) 91(16-316)  <0.0001 0.0103 <0.0001 0.0016
Ventilator duration (d) 2(0-274) 10 (0-115) 41 (0-316) <0.0001 0.0007 <0.0001 0.0065
Mild BPD 130(7.6) 25 (92.6) 37(84.9) 0.0006 0.1830 0.0009 1.0000
Moderate to severe BPD 42(21.6) 12 (44.4) 33(84.6) <0.0001 0.0156 <0.0001 0.0832
RDS 136 (70.1) 24 (88.9) 33 (84.6) 0.0308 0.0410 0.0770 0.7270
PPHN 24 (12.4) 6(22.2) 15(38.5) 0.0003 0.2712 0.0002 0.2611
RBC transfusion 2(0-48) 5(0-38) 8(0-132) <0.0001 0.0002 <0.0001 0.0296
Initial resuscitation 16 (8.2) 2(7.4) 12 (30.8) 0.0009 1.0000 0.0004 0.0314
Sepsis 20(10.3) 8(29.6) 13(33.3) 0.0002 0.0101 0.0006 0.7942
NEC 8(4.1) 3(11.1) 5(12.8) 0.0417 0.1375 0.0469 1.0000
HOD (d) 57 (30-173) 66 (46-154) 109 (51-231) <0.0001 0.0117 <0.0001 0.0007

Values are expressed as number (%) or median (range).

Abbreviations: ROP, retinopathy of prematurity; PDA, patent ductus arteriosus; IVH, intraventricular hemorrhage; BPD, bronchopulmonary
dysplasia; RDS, respiratory distress syndrome; PPHN, persistent pulmonary hypertension of the newborn; RBC, red blood cell; NEC, necrotizing

enterocolitis; HOD, hospital day.
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o] 2 2}o]2 KB YrHP=0.0003, P<0.0001) (Table 3). =&+, =
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#k zbe], FHA) AA] ZF < Abolol] frefgh Afo] 7} QlAth(Table
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Aef Az o] val YPE=E= 0.31 (95% confidence interval [CI],
0.24-0.40; P0.0001) 2 Ae] A& o] 15+ Z7}3H4E n|Lopguby
o] WAL 0318 FHAskl o, AT Bl HPEE 0.99
(95% CI, 0.99-0.99; P{0.0001)& ZAA|Z0] 200 g Z7}13H42 1
Sopgurg el wEo] 0,99 Faatsint. A&t HYE F
#ANEZF BT EE 8.57 (95% CI, 3.59-20.45; P<0.0001),
TEE o] 71AAH | HAZFY] MRAREE 5.16 (95% CI,
2.87-9.28; P<0.0001), A Aol vl AP == 3.06 (95% CI,
1.16-8.06; P=0.024) 0.2 32l =]t (Table 4), FE3 =4 2 A 45
Zre] AbaxstE WE (g 2be], TE Axh | vl P == 7}

Table 3. SpO, Fluctuations and Retinopathy of Prematurity Severity
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Z}1.07, 1.34 (95% CI, 1,03-1,12; 95% CI, 1.12-1.59) 3L, &4 &
3% A AL 47 A7HA] AT WEe] Hlw Tt 1
0|20 = nl% oty 2t e] oke] JTAT} EAH 02 Srela}
ST (Table 4).
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4. D|=01UHE 2/ QQ10| CHHEEXM

Ae Az SAAF] vl 224 0.32, 1.00 (95% CI,
0.22-0.47; 95% CI, 0.99-1.00; P<0.05)°]Q1 3L, FE = o]} 71#
A o] 8452 v F =7} 2.38 (95% CI, 0.99-5.71; P=0.0519),
ZA F 45 2po] st o] WE (Al xFo])e] Hlm Y=

1.02 (95% CI, 1,02—1,12; P=0,041)Z E1 = cH(Table 5).

S |==0ldHES &

ol

=2 T 157 2ellA 4—Zr f<}77}X]9] ’}B\_E‘ = E‘i%(@‘iﬁﬁ 2ol

A 7:]]% 7}x1¢ olgiz<p<o 05), % 3 2 ¥
gk 2hele} EEHAh | FHAT7T
0.27,0.30 (P<0,0001) 2. & T}2 Fof H] &} 558 A of AT

ROP severity Post hoc
SpO: fluctuation Control A Untreated ROP Treated ROP P-value Controlvs.  Controlvs. Untreated vs.
(n=194) (n=27) (n=39) Untreated Treated Treated

Max-min (%) 159 (5.6-40.1)  19.4(12.7-353)  18.9(8.3-35.4) 0.0003 0.0125 0.0026 0.9261
1-week 14 (0.9-44.9) 18.4 (3.9-47.3) 19.9(8.1-49.1) 0.0001 0.1858 0.0001 0.1858
2-week 15(1.1-58.4) 17.7 (3.7-44.7) 17.3(3.3-50.1) 0.0371 0.1462 0.1462 0.7806
3-week 17 (2.5-55.8) 21.9(10.5-47.7) 19.6(8-47.5) 0.0356 0.1151 0.1366 0.6737
4-week 17.8(3-52.1) 20.7(10.1-45.4)  20.1(8.7-53.9) 0.0351 0.1426 0.1083 0.9915

Standard deviation 3.8(1.5-10.1) 4.7(3.2-8.4) 4.6(2-9.2) <0.0001 0.0034 0.0007 0.9967
1-week 3.2(0.2-13.1) 4.5(1.1-10.2) 4.6 (2.4-13.7) <0.0001 0.0673 <0.0001 0.1334
2-week 3.6 (0.3-14.1) 4.2(0.8-11.9) 4.4(0.8-11.7) 0.0129 0.0740 0.0740 0.8106
3-week 4(0.6-14.4) 4.9(2.8-16.1) 4.7(1.8-14.4) 0.0371 0.0717 0.2526 0.4344
4-week 4.3(0.7-13) 4.5(2.6-11.7) 4.9(2-15.5) 0.0309 0.1898 0.0718 0.8315

Values are expressed as median (range).

Abbreviations: SpO:, saturation of peripheral oxygen; ROP, retinopathy of prematurity.
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Table 4. Risk Factors of Retinopathy of Prematurity Severity
(Univariate Cumulative Ordinal Logistic Regression Analysis)
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Table 6. Correlation between SpO, by Weeks after Birth and
Retinopathy of Prematurity

Variable OR 95% CI P-value Variable Correlation coefficient P-value
GA 0.31 0.24-0.40 <0.0001 SpO:2 fluctuation (max-min)
Birth weight 0.99 0.99-0.99 <0.0001 1-week 0.27 <0.0001
PDA 2-week 0.16 0.0122
Spontaneous 2.38 0.93-6.14 0.0714 3-week 0.15 0.0134
Symptomatic 8.57 3.59-20.45 <0.0001 4-week 0.16 0.0104
IVH 1.84 1.42-2.39  <0.0001 SpO:2 fluctuation (SD)
02 apply duration 1.03 1.02-1.04  <0.0001 1-week 0.30 <0.0001
Ventilator duration 1.03 1.02-1.05 <0.0001 2-week 0.18 0.0038
Mild BPD 6.46 2.25-18.58 0.0005 3-week 0.14 0.0206
Moderate to severe BPD 5.16 2.87-9.28  <0.0001 4-week 0.16 0.0084
RDS 2.63 1.22-5.65 0.0132 Abbreviations: SpO2, saturation of peripheral oxygen; SD, standard
RBC transfusion 1.14 1.08-1.19 <0.0001 deviation.
Sepsis 3.85 1.98-7.47 0.0001
NEC 3.06 116-8.06  0.0240 o] it AaFste HE(Edg: 2ke], FFAADS nlsobgEy
SpO: fluctuation (max-min) 1.07 1.03-1.12 0.0021 HFo] AAGFE v|goldutyFo] FF w7t ST Est v
1-week 1.05 1.02-1.09  0.0005 sopgutFo] A} FFL o JEFS vAE nlsole] ofz] &
2-week 103 LOI-L06 00182 ol % AlehlEe] frojuld QA Sl HlT) Tkl sl gk
3-week 1.02 1.00-1.05 0.0930 B A T2 F0) vls] AE 15 2F AR TSI e HES] Bl
4-week 1.03 1.01-1.06 0.0164 A% 2 APA T} ol AT 13 2} A4 TIHE WE o] ko] T
PO Tuctuaon (85) LS 0 a e naad e SRS B A e e 2y
2 week 114 L02-127 00175 ChA A oM = S 45 2po] AT st wlso] 5= et
3-week 1.07 098-1.18  0.1313 Frofu|eh IAkZ ERIE ) o] A 24 27|LFE nlsole]
4-week 1.14 1.03-126  0.0123 B A e vlseb et EH o R JES v
Abbreviations: OR, odds ratio; CI, confidence interval; GA, gestational W, F7|8 255 o] 23 Fei7t s A H A A st e WE g
age; PDA, patent ductus arteriosus; IVH, intraventricular hemorrhage; 3Fo] ] AR 7] WEo 7 AztET)
I rehopuimarar pl, 108 o A0 1 s A9 20 il s o
hospital day; SpO:, saturation of peripheral oxygen; SD, standard (Pa0,) W50 M2 et F# 7 wrdol a8k oS o
deviation. = AHde] AEHALL, AL o) AT AL H 02 B T
ST} 2 WHEe] AN A g e E4do] o Ao,
Table 5. Risk Factors of Retinopathy of Prematurity Severity nie] sk e Ak yele] Arh el duaAst e
(Multivariate Cumulative Ordinal Logistic Regression Analysis) ol 143k Wl Aol ArkA i Ik A AbE3 e
Variable OR  95%CI P-value S84 gl FHoFsly] W] Ao A, ks iEo] 2
GA 032  0.22-0.47 <0.0001 E A e Ita Sl A mEHu R e date] A7l
Birth weight 1.00  0.99-1.00 0.0258 o33k M 2= Ao 2 Azt
Apgar at 1 min 1.19 0.94-1.52 0.1525 o] Alx WEo| n|dolul Zo) J8kS n| Rt T2 A
Moderate to severe BPD 238 0.99-5.71 0.0519 & oI o] T 24| 2 w]golo] AFa WE} n| ol 2 Alo] o
SpO: fluctuation average 1.33  0.97-1.82 0.0774 A2 ATEk= B AT o] 99t} Saito S20of whz i 187 ]
2-Week SpO: fluctuation (max-min) 0.97 0.93-1.01 0.0961 H)Zol 2 Ak 2 5 1o 35k o]Ake] u] Lol ehE = 7}
4-Week SpO: fluctuation (max-min) ~ 1.02  1.02-1.12  0.041 Prm e e = eTiimre e
Abbreviations: OR, odds ratio; CI, confidence interval; GA, gestational %l ghobe] Pa0; W] T 2131, Cunningham Tl AR T
age; BPD, bronchopulmonary dysplasia; SpO, saturation of peripheral AT-olX = 3T o]/t nlgol et S Shof 387 7 ] <rolut
oxygen. WZo] QI 128k e flol 58 wlmwal A} AT 25 Fetel A
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