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Changes in neonatal outcomes in Korea

So Young Kim, MD
Department of Pediatrics, Yeouido St. Mary's Hospital, The Catholic University of Korea School of Medicine, Seoul, Korea

In Korea, the first neonatal intensive care unit was established in the early 1980s, and over the past 30 years, the
advancements in the field of neonatology in Korea have led to a significant improvement in the survival of low birth
weight infants. The survival rates of very low birth weight infants (VLBWIs) more than doubled, from 38.3% in the
1980s to 84.8% in 2014, and the survival rates of extremely low birth weight infants increased more than five-fold, from
12.3% in the 1980s to 69.6% currently. A comparison of VLBWI survival among countries showed improved survival
rates in each birth weight group in Canada, Australia-New Zealand, and various European countries, with Japan at the
top. For the first time in Korea, a nationwide prospective web-based registration system for VLBWIs, the Korean Neonatal
Network (KNN), was established, and KNN operations were initiated officially on April 15, 2013 by the Korean Society
of Neonatology with support from the Korea Centers for Disease Control and Prevention. As of April 2016, clinical data
for over 6,700 VLBWIs have been collected from 64 participating hospitals across the country. This network has made
it possible to investigate overall survival rates as well as short- and long-term outcomes in VLBWIs. The purpose of this
review was to evaluate the recent changes in neonatal outcomes in VLBWIs in Korea based on KNN data.

Infant, very low birth weight; Infant, extremely low birth weight; Mortality; Morbidity;
Outcomes
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Figure 1. Changes of neonatal survival rates for very low birth weight infants
(VLBWI) and extremely low birth weight infants (ELBWI) in Korea (1960-2014
June) (From Shim JW, et al. J Korean Med Sci 2015;30 Suppl 1:525-534, ac-
cording to the Creative Commons license) [3].
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Figure 2. Changes of neonatal survival rates by gestational period in Korea
(2002-2014 June). *P<0.015, 2007 vs. 2002; "P<0.015, 2009 vs. 2002;
*P<0.015, 2013-2014.6 vs. 2002 (From Shim JW, et al. J Korean Med Sci
2015;30 Suppl 1:525-534, according to the Creative Commons license) [3].
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Table 1. Neonatal survival rates of VLBWIs and ELBWI in the Korea by the Korean Neonatal Network (2013- =
2014. June) i‘%g 2002]{:1 218%01] H]O]'Of] 2014]1’:_]

No, of  Survival rate 59.6%=, &2 717t 285+ T9%ClA
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VLBWI 2,606 2,210 84.8 Total 2606 2210 848
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Ag 23 oA

From Shim JW, et al. J Korean Med Sci 2015;30 Suppl 1:525-534, according to the Creative Commons license [3].

VLBWI, very low birth weight infant; ELBWI, extremely low birth weight infants. vk AA Fa1450] UE O] A o= 1)
*Total number of admission in neonatal intensive care units: 2,386 data-locked cases; "Number of survived infants
at time of discharge from neonatal intensive care unit. Z|A| Hol= Ao 2 Vel tHFigure 3)
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Figure 4. Changes of the rate of death before 36 weeks, survival with bron-
chopulmonary dysplasia (BPD) or survival without BPD at 36 weeks postmen-
strual age (PMA) from 2013 to mid 2014 compared to 2007 to 2008 [10]
among very low birth weight (VLBW) infants born at 23 to 31 weeks of gesta-
tion. In total, 1,990 VLBW infants were compared to 3,841 VLBW infants from
the nationwide survey in 2007 to 008 [18]. The distribution of the overall rate
of the three possible outcomes at 36 weeks PMA were different compared to
that in the survey from 2007 to 2008 [18] using the chi-square test (P<0.001).
The incidence of BPD increased by 85% (from 17.8% to 33.0%); the rate of
severe BPD increased by 157% (from 8.1% to 20.8%); the rate of death before
36 weeks’ PMA decreased by 28.9% (from 15.9% to 11.3%) compared to the
retrospective survey in 2007 to 2008 [18] (From Jo HS, et al. J Korean Med Sci
2015;30 Suppl 1:581-587, according to the Creative Commons license) [19].
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Figure 5. Incidence of intraventricular hemorrhage (IVH) according to gestational age (GA) (A) and birth weight
(BW) (B). The proportions of infants with grades 1, 2, 3, and 4 IVH and without IVH are presented according to GA
and BW (From Ahn SY, et al. J Korean Med Sci 2015;30 Suppl 1:552-558, according to the Creative Commons li-

cense) [20].

Table 2. Patient characteristics according to the PDA treatment strategies in very low birth weight infants in Korea

Aot E3] 4=

&% A5 A
4= 9853 0|5} VLBWIO|A] o] A]

=T Table 2) [21].

PDA treatment strategies

. No PDA PDA

Characterisics (n=1.206) (n=1,048) PT (n = 69) PST (n=212) ST (n=596) CT (h=171)
% Total 53.5 46.5 3.1 9.4 26.4 7.6
% PDA NA 100.0 6.6 20.2 56.9 16.3
GA (week)* 29.6 +2.9 269+ 2.6 26.5+2.9" 273 +2.5% 27.1+2.4% 26.0+2.7"
Birthweight (g)* 1,177 = 258 944 + 270 943 + 280" 984 + 260™ 966 + 265" 819 + 265"
Male 622 (51.6%) 508 (48.5%) 32 (46.4%) 104 (49.1%) 277 (46.5%) 95 (55.6%)
Cesarean section® 921 (76.4%) 759 (72.4%) 42 (60.9%)™* 153 (72.2%) 430 (72.1%) 134 (78.4%)
Multiple gestation 435 (36.1%) 383 (36.5%) 23(33.3%) 61(28.8%)* 217 (36.4%)* 82 (48.0%)"
HCA* 309 (30.7%) 338 (37.9%) 20(31.3%) 66 (33.3%) 191 (40.1%)" 61 (39.6%)"
PIH* 246 (20.4%) 163 (15.6%) 6 (8.7%) 35(16.5%) 104 (17.4%) 8(10.5%)
Antenatal steroid, complete 573 (48.6%) 515 (50.0%) 33 (48.5%) 101 (48.1%) 284 (48.6%) 7 (57.4%)
SGA* 404 (33.8%) 189 (18.3%) 4(6.3%)™ 39 (18.6%)" 111 (18.6%)" 35(21.5%)"
DR resuscitaion* 53 (4.4%) 52 (5.0%) 2 (2.9%) 2 (1.0%)* 35 (6.0%) 3(7.6%)
1 minAS < 3* 297 (24.8%) 405 (38.9%) 35(51.5%)" 64 (30.3%)* 247 (41.8%)" 59 (34.5%)"
5minAS < 3* 52 (4.3%) 98 (9.4%) 18 (26.5%)"*$ 12 (5.7%) 54 (9.1%)" 14 (8.2%)
Surfactant use* 798 (66.2%) 996 (95.0%) 69 (100.0%)" 195 (92.0%)"* 563 (94.5%)" 169 (95.0%)"
Early sepsis™ 33(2.7%) 47 (4.5%) 2(2.9%) 6(2.8%) 26 (4.4%) 3(7.6%)"

From Lee JA, et al. J Korean Med Sci 2015;30 Suppl 1:559-S66, according to the Creative Commons license [21].

PDA, patent ductus arteriosus; PT, prophylactic treatment; PST, pre-symptomatic treatment; ST, symptomatic treatment; CT, conservative treatment without any intervention;
NA, not appropriate; GA, gestational age at birth; HCA, histologic chorioamnionitis; PIH, pregnancy induced hypertension; SGA, small for gestational age; DR, delivery room;

AS, apgar score.

*P<0.05 in one-way ANOVA with Tukey or chi-square test with Bonferroni correction between no PDA, PT, PST, ST, and CT groups; T P<0.05 when compared with no PDA group;
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Table 3. Rates of sepsis/1,000 hospital days and incidence of sepsis versus birth weight and GA

Birth weight (g)  No. No. with sepsis hEEs];t)?t/;I'(t):lg())/ s '”Ci(‘j/f)" ce GA (week) No. N;;g:ii;h hE?}t)?t/;i%g(; s '”Ci(‘;f)“ ce
<500 59 23 6.41 39.0 <24 116 46 7.92 39.7
500-749 328 133 7.35 40.6 25-28 797 264 5.63 33.1
750-999 542 150 4.66 27.7 29-32 1,103 175 3.62 15.9
1,000-1,249 631 121 414 19.2 >33 370 19 1.65 5.1
1,250-1,499 826 77 2.58 9.3 Total* 2,386 504 4,97 21.1

From Lee SM, et al. J Korean Med Sci 2015;30 Suppl 1:567-574, according to the Creative Commons license [22].

GA, gestational age.
*Same in the birth weight group.
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Figure 6. Ecrotizing enterocolitis (NEC) incidence according to gestational age
(week) (From Youn YA, et al. J Korean Med Sci 2015;30 Suppl 1:575-580, ac-
cording to the Creative Commons license) [23].
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Figure 7. The incidences of severity of retinopathy of prematurity (ROP) and treatment according to the gestational age and birth weight in very low birth weight
infants. (A) The incidences of severity of ROP and treatment according to gestational age. (B) The incidences of severity of ROP and treatment according to birth weight
(From Hwang JH, et al. J Korean Med Sci 2015;30 Suppl 1:588-594, according to the Creative Commons license) [24].
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