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ABSTRACT

Purpose: We investigated the effects of early postnatal administration of erythro-
poietin (EPO) on neurodevelopmental outcomes and morbidities in preterm infants
with severe grades of intraventricular hemorrhage (IVH).

Methods: We retrospectively reviewed the medical records of preterm infants of
gestational age 23" weeks to 31*° weeks, who were diagnosed with severe grades of
IVH and received EPO over at least 2 weeks. We compared clinical characteristics,
major complications, and neurodevelopmental impairment between the two groups.
The primary outcome was severe neurodevelopmental impairment at 18 to 26 months
of corrected age. Severe neurodevelopmental impairment was defined as a mental
developmental index or psychomotor developmental index of <70 on the Bayley
Scales of Infant Development IT or diagnosis of cerebral palsy.

Results: The study included 33 preterm infants (mean gestational age 25.2+1.6
weeks and mean birth weight 775.1+224.5 g). EPO was administered at a dose of
400 or 1,000 IU/kg thrice weekly and was maintained over a mean period of 58.6+
25.9 days beginning from 10.7+6.9 days after birth. We observed no difference in
perinatal characteristics between the EPO (n=14) and the control group (n=19).
Similarly, severe neurodevelopmental impairment rates did not differ between the
EPO (85.7%) and control groups (78.9%). The incidence of neonatal morbidities
including bronchopulmonary dysplasia, necrotizing enterocolitis, and retinopathy
of prematurity was also similar between the EPO and control groups.

Conclusion: Early administration of EPO did not reduce the risk of severe
neurodevelopmental impairment in preterm infants with severe IVH.
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271 o= A2 Aol= I tHTable 1). EF == EPOT
oNA(21.4%) HET(G2.6%)°1 vl o 2 FFe Byt FA

Preterm (GA 23-32 weeks) infants diagnosed
with IVH grade 3-4 from 2013 to 2020 (n=53)

20 Exclusion

- Death before 1 months of birth (n=8)

- Lost to follow-up at corrected age of 18 months (n=11)
- Not administering EPO as per protocol (n=1)

v

’ 33 Total eligible preterm infants

14 EPO group

Figure 1. Enrollment of the study group. Abbreviations: GA, gestational age; IVH, intraven-
tricular hemorrhage; EPO, erythropoietin.

19 Case group

Table 1. Perinatal Characteristics between EPO Group and the Control Group

Characteristic EPO group (n=14) Control group (n=19) P-value
Maternal age (yr) 33.6+2.6 33.1+3.2 0.679
Antenatal steroid use 14 (100) 18(94.7) 1.000
Cesarean delivery 8(57.1) 8(42.1) 0.393
Multiple fetuses 5(35.7) 8(42.1) 0.710
PPROM 8(57.1) 6(31.6) 0.142
Chorioamnionitis 11 (78.6) 9/18 (50) 0.098
Male sex 6(42.9) 13(68.4) 0.142
Gestational age (wk) 25.2+1.8 25.2+1.6 0.900
Birth weight (g) 747.86+267.3 795.2+192.4 0.339
Apgar score at 1 minute 3(2-4) 3(2-4) 0.815
Apgar score at 5 minutes 6(5-7) 6(5-7) 0.733
Small gestational age 1(7.1) 1(5.3) 1.000
Surfactant use 13(92.9) 19 (100) 0.424
PHT medication use 4(28.6) 6(31.6) 1.000
Pneumothorax 3(21.4) 3(15.8) 1.000
IVH grade 3 5(35.7) 7(36.8) 0.947
IVH grade 4 9(64.3) 12(63.2) 0.947

Values are expressed as meantstandard deviation, number (%), or median (interquartile range).
Abbreviations: EPO, erythropoietin; PPROM, preterm premature rupture of membrane; PHT, pulmonary hypertension, IVH; intraventricular hemorrhage.
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EPO Tk B A% 10.7+6.9Y€0) Al2sto] A% 68.3+22.1
A(€7 T AF 34.9+9.35)) T=oI2H, EPO Fof 7|712] 3
T 58.6+25.99€0191, cumulative dose B4 15,300+
10,958.4 IU/kg= 1= QIt},

EPOT- tix#9] YA+ A3t W42l NDIO| Wl 242} & &
(85.7% vs. 78.9%)2] Zte]7F YTt A EAk= EPOollA 2]
7Fdom BT w7y 18704 ool APgSHlar thEtoll Al $7]
A2 YSIEHTable 3).

EPOY] 3l &5 = EA4519S 1 400 [U/kg Fof (48
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£ Ho|A] gkt Stage 2 o142 ROP B &2 72} 44.4%, 100%
2217k Ao BAAH R FolotA] gk B, Flo]A ¢ gL
& A 79 AL 7+ 33.3%, 100%E H]= n = 2oy 182kt
oA o =g wol gt A 02 SRIETHP=0.031) (Table 4).
EPO A& J7}+0] o] 2} A} 4=l A v Al HA S

3159 0|30 HBT 480 F4 S Aol 7} e,
240 :3kel A 55 WA U £8 A= BolZol A NDIg} &
o] 922 21I5I9Ih EPOL NDIS} @iho] gl 202 Sels]
glom, greley AL 28] o449 ROPS $5 ol4] BPD
7}, chals Ao AL S5 ol4) BPD7}NDIY| 5719} cite]

9l -5k M49ITH Table 5).

Table 2. Major Neonatal Morbidities between EPO Group and the Control Group

Variable EPO group (n=14) Control group (n=19) P-value
BPD >moderate 9(64.3) 12(63.2) 0.947
Dexamethasone exposure 5(35.7) 8(42.1) 0.710
Mechanical ventilator duration 42 (24.5-58) 41.5(23.8-58) 0.679
NEC > Stage 2 4(28.6) 6(31.6) 1.000
NEC operation 3(21.4) 5(26.3) 1.000
SIP 0 1(5.3) 1.000
PN duration 59 (45.5-96.5) 57.5(44.8-91.8) 0.843
Pharmacologic therapy for PDA 6(42.9) 9(47.4) 0.797
PDA ligation 6(42.9) 7(36.8) 0.727
Sepsis 3(21.4) 10(52.6) 0.070
ROP > Stage 2 9(64.3) 14(73.7) 0.707
LIO treatment 8(57.1) 11 (57.9) 0.966
Length of hospital stay 113 (98-153) 113 (96.8-151.5) 0.577
PVL 9(64.3) 9(47.4) 0.335

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

Abbreviations: EPO, erythropoietin; BPD, bronchopulmonary dysplasia; NEC, necrotizing enterocolitis; SIP, spontaneous intestinal perforation; PN,
parenteral nutrition; PDA, patent ductus arteriosus; ROP, retinopathy of prematurity; LIO, laser indirect ophthalmoscope; PVL, periventricular leukomalacia.

Table 3. Primary and Secondary Outcomes between EPO Group and Control Group

Variable EPO group (n=14) Control group (n=19) P-value
NDI 12 (85.7) 15(78.9) 1.000
Mortality 2(14.3) 0 0.172
Death or NDI 12(85.7) 15(78.9) 1.000
Ventricle device 10(71.4) 13(68.4) 1.000
VP shunt 8(57.1) 11(57.9) 0.966
AED 6(42.9) 6(31.6) 0.506
RBC t/f after first week 13(92.9) 19 (100) 0.424
RBC t/f cumulative dose after first week (mL/kg) 86.4+48.6 93.7+60.5 0.872

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

Abbreviations: EPO, erythropoietin; NDI, neurodevelopmental impairment; VP, ventriculoperitoneal; AED, antiepileptic drug; RBC, red blood cell; t/f,

transfusion.
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Table 4. Outcomes between EPO Low Dose Group and High Dose Group
Variable Low dose group (n=9) High dose group (n=5) P-value
NDI 7(77.8) 5(100) 0.505
Mortality 0(14.3) 2 (40) 0.110
ROP > Stage 2 4(44.4) 5(100) 0.086
LIO treatment 3(33.3) 5(100) 0.031
BPD > moderate 4(44.4) 5(100) 0.086
RBC t/f after first week 8(88.9) 5(100) 1.000
RBC t/f cumulative dose after first week (mL/kg) 90.6+55.1 84.1+£53.2 0.699
EPO duration 64 (42.5-73) 73 (62.5-79.8) 0.797
EPO cumulative dose (IU/kg) 15,300+10,958.4 23,616.7+12,203.4 0.029

Values are expressed as number (%), meantstandard deviation, or median (interquartile range).
Abbreviations: EPO, erythropoietin; NDI, neurodevelopmental impairment; ROP, retinopathy of prematurity; LIO, laser indirect ophthalmoscope; BPD,

bronchopulmonary dysplasia; RBC, red blood cell; t/f, transfusion.

Table 5. Logistic Regression Analysis

NDI
Variable Univariate logistic Multivariate logistic
OR 95% CI P-value OR 95% CI P-value

Gestational age (wk) 0.950 0.879-1.027 0.197 0.968 0.804-1.167 0.736
Birth weight (g) 0.997 0.994-1.001 0.199 1.001 0.991-1.011 0.822
IVH grade 4 2.000 0.334-11.969 0.448 5.103 0.353-73.671 0.232
ROP > Stage 2 7.000 1.021-47.969 0.048 1.189 0.123-11.479 0.881
EPO administration 1.600 0.249-10.272 0.620 1.189 0.123-11.479 0.881
BPD = moderate 14.286 1.414-144.373 0.024 24.092 1.234-470.274 0.036

Abbreviations: NDI, neurodevelopmental impairment; OR, odd ratio; CI, confidence interval; IVH, intraventricular hemorrhage; ROP, retinopathy of

prematurity; EPO, erythropoietin; BPD, bronchopulmonary dysplasia.
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