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ABSTRACT

Purpose: We compared perinatal characteristics, clinical outcomes, and treatment
between late preterm infants born at 34 weeks and 35 to 36 weeks of gestation.
Methods: We reviewed the medical records of 254 neonates (gestational age 34 to
36 weeks) who were born at Inje University Sanggye Paik Hospital between July 1,
2013 and June 31, 2018. Late preterm infants were categorized into two groups: Group
1 (born at 34 weeks, n=88) and Group 2 (born at 35 to 36 weeks, n=162). We compared
the clinical outcomes, treatment, and readmission within 12 months after birth
between two groups.

Results: Group 1 showed higher frequencies of antenatal steroid administration, prema-
ture membrane rupture, maternal antibiotic use, and histologic chorioamnionitis. Group
1 also had significantly more medical problems such as respiratory distress, feeding
intolerance, gavage feeding, neonatal jaundice, apnea or bradycardia, and hypocalcemia.
Treatment during hospital stay including respiratory support, nutritional support, and
antibiotics use over 24 hours was also significantly higher in Group 1. In addition, delayed
discharge was more frequent in Group 1.

Conclusion: Late preterm infants born at 34 weeks gestation had significantly higher
morbidity, required more aggressive management, and more often had delayed dis-
charge compared to those in late preterm infants born at 35 to 36 weeks’ gestation.
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Table 1. Maternal Characteristics of Late Preterm Infants
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EAI8FA o] B-A1-S 2138l SPSS software version 19,0 for Windows
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Mann Whitney U-testE ARg-3Fe] B30, P Fko] 0.05 vyt
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3} t-3-4] (odds ratio, OR)2} 21 95% 41277} (confidence interval,
CDS 73 SA,

Group 1 (34 wk)

Group 2 (35-36 wk) Group 1 vs. Group 2

Characteristic (n=88) (n=162) OR (95% CI) P-value
Maternal age (yr) 32.5+4.7 31.8+5.2 0.281
Nulliparous 31(35) 63 (39) 0.947 (0.787-1.140) 0.568
Fetal distress 7(8) 6(4) 1.426 (0.787-2.584) 0.148
IVE 14 (16) 15(9) 1.286 (0.894-1.850) 0.117
Vaginal delivery 38 (43) 69 (43) 1.009 (0.838-1.213) 0.928
Multiple birth 20 (23) 31 (19) 1.083 (0.850-1.380) 0.501
Preterm labor 71(81) 119 (74) 1.144 (0.943-1.388) 0.201
PROM 24.(27) 13 (8) 1.991 (1.274-3.112) <0.001
Duration of PROM (hr) 5(0-144) 3(0-140) 0.033
Maternal antibiotics 18(21) 15(9) 1.490 (1.014-2.190) 0.013
Duration of maternal antibiotics (d) 1(0-10) 0(0-7) 0.021
Antenatal steroid 29 (33) 11(7) 2.615 (1.570-4.355) <0.001
CCAM 5(6) 7(4) 1.116 (0.686-1.817) 0.631
HCAM 33(38) 34(21) 1.378 (1.069-1.777) 0.005
Endocrine disease 2(2) 6(4) 0.860 (0.570-1.296) 0.716
APH/abruption 1(1) 2(1) 0.972 (0.434-2.174) 1.000
GDM or overt DM 13 (15) 25 (15) 0.982 (0.765-1.261) 0.890
PIH or maternal hypertension 16 (18) 25(15) 1.075 (0.826-1.400) 0.575
Oligohydroamnios 2(2) 8(5) 0.802 (0.580-1.109) 0.501

Values are expressed as meanztstandard deviation, number (%), or median (range).
Abbreviations: OR, odds ratio; CI, confidence interval; IVE in vitro fertilization; PROM, premature rupture of membranes; CCAM, clinical chorio-
amnionitis; HCAM, histologic chorioamnionitis; APH, antepartum hemorrhage; GDM, gestational diabetes mellitus; DM, diabetes mellitus; PIH,

pregnancy-induced hypertension.
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Table 2. Neonatal Demographics and Morbidity of Late Preterm Infants

Group 1 (34 wk)

Group 2 (35-36 wk) Group 1 vs. Group 2

Characteristic (n=88) (n=162) OR (95% CI) P-value
Gestational age (wk) 34.3+0.3 35.9+0.6 <0.001
Birth weight (g) 2,335+346 2,542+441 <0.001
Birth length (cm) 44.8+1.9 45.6+2.1 0.002
Birth head circumference (cm) 31.8+1.4 32.8+1.5 <0.001
Male sex 52 (59) 92 (57) 1.034 (0.860-1.242) 0.725
SGA 5(6) 17(11) 0.823 (0.643-1.054) 0.200
LGA 4(5) 9(6) 0.932 (0.641-1.356) 1.000
1-min AS 7.3+1.3 7.8+1.2 0.001
5-min AS 8.6+1.0 9.2+0.9 <0.001
NICU admission 87 (99) 70 (43) 2.219 (1.861-2.645) <0.001
Delivery room PPV 6(7) 10 (6) 1.039 (0.703-1.537) 0.842
Hypoglycemia 10(11) 11(7) 1.259 (0.829-1.913) 0.213
Hypothermia 12(14) 11(7) 1.391 (0.899-2.153) 0.074
Hypocalcemia (<7.0 mg/dL) 14 (16) 10(6) 1.614(0.997-2.614) 0.013
Feeding intolerance 9(10) 5(3) 1.863 (0.917-3.783) 0.019
Neonatal jaundice needing phototherapy 40 (46) 36 (22) 1.529 (1.186-1.917) <0.001
Respiratory distress 26 (30) 28 (17) 1.319 (1.002-1.734) 0.024
RDS 17(19) 10(6) 1.840 (1.116-3.034) 0.001
Air Leak 5(6) 4(3) 1.475 (0.707-3.080) 0.285
Apnea or bradycardia 36 (41) 31(19) 1.547 (1.177-2.034) <0.001
Confirmed neonatal sepsis 1(1) 2(1) 0.972 (0.434-2.174) 1.000
Hypotension 6(7) 6(4) 1.311 (0.739-2.326) 0.271

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

Abbreviations: OR, odds ratio; CI, confidence interval; SGA, small for gestational age; LGA, large for gestational age; AS, Apgar score; NICU,
neonatal intensive care unit; PPV, positive pressure ventilation; RDS, respiratory distress syndrome.
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Table 3. Treatment of Late Preterm Infants

Variable Grou([r)1 i éz;l wk) Grou;zj :(i)g;)’)G wk) Grog[l; 1( E:755(.%G(r;(1))up 2 Pvalue
HENC use 46 (52) 39 (24) 1.625 (1.268-2.081) <0.001
NCPAP use 19(22) 16(10) 1.485 (1.023-2.156) 0.011
Mechanical ventilation use 14(16) 5(3) 2.583 (1.211-5.509) <0.001
Gavage feeding 41(47) 18(11) 2.471 (1.667-3.663) <0.001
Timing of first feeding (hr) 3(2-72) 3(2-48) 0.728
First full feeding (>100 mL/kg/d) (d) 4(3-12) 3(2-10) 0.379
Need for intravenous fluids 77 (88) 61 (38) 2.040 (1.675-2.485) <0.001
Need for parenteral nutrition 54 (61) 26 (16) 2.462 (1.779-3.406) <0.001
Sepsis evaluation 41(47) 47(29) 1.329 (1.068-1.654) 0.005
Antibiotics >24 hr 37 (42) 44 (27) 1.285 (1.028-1.606) 0.016
Blood transfusion 1(1) 1(1) 1.298 (0.324-5.207) 1.000
Length of stay 16.1+7.2 8.615.0 <0.001
Delay of discharge 82(93) 67 (41) 2.092 (1.740-2.515) <0.001
Readmission within 12 mo after birth 19(22) 23(14) 1.220 (0.912-1.633) 0.135

Values are expressed as number (%), median (range), or meantstandard deviation.
Abbreviations: OR, odds ratio; CI, confidence interval; HENC, high-flow nasal cannula; NCPAP, nasal continuous positive airway pressure.
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1.485; 95% CI, 1.0238-2.156; P=0.011) & &3] 7|A37| x| =
AFE-(OR, 2.583; 95% CI, 1,211-5.509; P<0.001) B Group 10]A]
frofabAl wol vttt AT 7/ A1 21719k AT A1F F >100
ml/kg/day o]’¢e] i @A 7|7t T2 F o Tkl &7t il
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Table 4. Main Causes of Discharge Delay in Late Preterm Infants

Cause Group 1 Group 2 Total
(34 wk)(n=82) (35-36wk)(n=69) (n=151)
Gavage feeding 36 (44) 19 (28) 55 (36.4)
Respiratory distress 20 (24) 20 (29) 40 (26.5)
AGE 13(16) 10 (14) 23 (15.2)
Poor weight gain 4(5) 8(12) 12(7.9)
Apnea or bradycardia 8(10) 3(4) 11(7.3)
Feeding cyanosis 5(6) 5(7) 10 (6.6)
Feeding intolerance 6(7) 3(4) 9(6.0)
Hypocalcemia 7(9) 2(3) 9(6.0)
Neonatal jaundice 5(6) 4(6) 9(6.0)
Air leak 2(2) 3(4) 5(3.3)
VLBW infants 2(2) 0 2(1.3)
NEC 1(1) 2(3) 3(2.0)
Bacterial sepsis 1(1) 2(3) 3(2.0)
Suspected sepsis 1(1) 0 1(0.7)
Hyperphosphatemia 1(1) 0 1(0.7)
Hypoglycemia 0 1(1) 1(0.7)
Hypotension 0 1(1) 1(0.7)
PDA 0 1(1) 1(0.7)
Liver mass 1(1) 0 1(0.7)
Pulmonary hemorrhage 1(1) 0 1(0.7)
Thrombophlebitis 1(1) 0 1(0.7)
Seizure 0 1(1) 1(0.7)

Values are expressed as number (%). Duplicate recordings for multiple
causes are possible.

Abbreviations: AGE, acute gastroenteritis; VLBW, very low birth
weight; NEC, necrotizing enterocolitis; PDA, patent ductus arteriosus.
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Table 5. Frequency of Readmission within 12 Months after Birth
in Late Preterm Infants According to Main Causes

Group 1 Group 2

Total

Cause ((il:‘ﬁ;;) (gfl;iz;:k) (n=41;
40 cases) 29 cases) 69 cases)

Respiratory infections 23 (58) 16 (55) 39(57)
AGE 6(15) 2(7) 8(12)
Inguinal hernia operation 3(8) 1(3) 4(6)
Neonatal jaundice 1(3) 2(7) 3(4)
Viral meningitis 2(5) 2(7) 4(6)
Herpangina 2(5) 0 2(3)
Seizure 2(5) 0 2(3)
Viral exanthema 1(3) 0 1(1)
APN 0 3(10) 3(4)
Feeding cyanosis 0 1(3) 1(1)
Electrolyte imbalance 0 1(3) 1(1)
Post-vaccination fever 0 1(3) 1(1)

Values are expressed as number (%). Duplicate recordings for multiple
causes are possible.
Abbreviations: AGE, acute gastroenteritis; APN, acute pyelonephritis.
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