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The risk factors and prognosis associated with neonatal pulmonary hemorrhage
Su Jin Park, M.D., Ki Tae Yun, M.D., Won Duck Kim, M.D. and Sang Geel Lee, M.D.

Department of Pediatrics, Fatima Hospital, Daegu, Korea

Purpose : Although neonatal pulmonary hemorrhage is rare, it is associated with high mortality. We aimed to evaluate the
risk factors associated with pulmonary hemorrhage in preterm infants and to describe the clinical course, including
neonatal morbidity, of infants who developed pulmonary hemorrhage.

Methods : We performed a retrospective case-control study of 117 newborn infants aged less than 37 gestational weeks
admitted to the neonatal intensive care unit of Daegu Fatima Hospital between January 1995 and December 2008. Control
group infants without pulmonary hemorrhage were matched according to the gestational age, duration of mechanical
ventilation, and birth weight range (<100 g). Pulmonary hemorrhage was defined as the presence of hemorrhagic fluid
in the trachea and severe respiratory decompensation.

Results : Pulmonary hemorrhage occurred in 17 cases of very low birth weight infants (VLBW; birth weight < 1,500 g;
median age, 3 days) and 22 cases of low birth weight infants (LBW; 1,500 g <birth weight 2,500 g; median age, 1
day). Antenatal maternal glucocorticoid treatment significantly reduced the incidence of pulmonary hemorrhage in VLBW
infants. Low APGAR score (<3 at 1 min) and acidosis at birth were associated with significantly high incidence of pulmo-
nary hemorrhage in LBW infants.

Condusion : Antecedent factors and timing of pulmonary hemorrhage of LBW infants were different from those of VLBW
infants. The mortality rates of VLBW and LBW infants were 88.2% and 45.5%, respectively. Pulmonary hemorrhage was
the principal cause of death in 66.6% VLBW infants and 40.0% LBW infants. (Korean J Pediatr 2010;53:503-509)
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Table 1. Blood Pressure Ranges in Different Gestational Age Groups

Gestational age Systolic pressure  Diastolic pressure

(wk) (mm Hg) (mm Hg)
24 48-63 24-39
24-28 48-58 25-36
29-32 47-59 24-34
>32 48-60 24-34

a2F FrolAlE A2
g Folsitta %

S A &S AL P valueZ} 0.05 w|Rkel
s Al A
Hgz gto] s 245 AJEskelT)

el 39
F A R WeE %
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o]l e o gl EEE B Ul Sof 117
ER ﬁﬂ%ﬁét 39#elA] BAEl o, HEHo] W Shol=
78T E4 Aol whel ek S4 A AT FAPokrelAE
g Ztol F 48 F HEIE 178, AEo] UH Foh=
31eEgict AEde] YR 17N A 71312 T2k 28
T 1dolglon &4 A2 Tk 1,140 g oIStk AAFE &
Aol =t gl & 693 5 HEDE 22¢, HEEo]
Q9 Shol= 47Tk HEHo] ARG 2284 AE 717
FAEE 337 4ol om 24 AFe S 1,990 g o1
th JFsE7] AR 71 SRS ZF aellA] 393 490)qlnk
(Table 2).
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Table 2. Characteristics of the Study Population

B.W.<1,500 g 1,500 g<B.W.<2,500 g
Characteristics Cases Controls Cases Controls
0=17) (=31 (n=22)  (n=47)
Gestational age (wk) 28" 280 33" 32+
Birth weight (g) 1,140 1,080 1,990 1,900
Weight for
GA category
SGA 17.6 16.1 9.1 2.1
AGA 82.4 83.9 90.9 97.9
LGA 0.0 0.0 0.0 0.0
Male sex 52.9 51.6 59.1 53.2
Mechanical ventilation 3 3 4 4
(days)
RDS
grade 1 17.6 6.5 36.4 31.9
grade 2 17.6 41.9 454 55.3
grade 3 47.2 35.5 9.1 10.7
grade 4 17.6 16.1 9.1 2.1

Gestational age, birth weight and mechanical ventilation (days) are
median values. All other values are column percentages.

Group (n=17) and Control Group (n=31) in VLBW (B.W <1500 g)
Infants.

Abbreviations : B.W, birth weight; GA, gestational age; SGA,
small for gestational age; AGA, appropriate for gestational age;
LGA, large for gestational age; RDS, respiratory distress syndrome
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Table 3. The Comparison of Risk Factors between Pulmonary
Hemorrhage Group (n=17) and Control Group (n=31) in
VLBW (B.W.<1,500 g) Infants

Cases  Controls

1 (%) 0 (%) P value
Maternal obstetric complication
Absent 7 (41.2) 7 (22.6)
PIH 5 (29.4) 10 (32.3) 0.839
PROM 6 (35.3) 15 (48.4) 0.382
Antenatal maternal 0.001
glucocorticoid treatment
Not treated 13 (76.5) 8 (25.8)
Treated 4 (23.5) 23 (74.2)
Types of delivery 0.464
NVD 8 (47.1) 18 (58.1)
C-SEC 9 (52.9) 13 (41.9)
Apgar score (1 min) 0.018
<3 9 (529 5 (16.D
>3 8 (47.1) 26 (83.9)
Intrauterine growth retardation 0.686
Not complicated 14 (82.4) 27 (87.1)
Complicated 3 (17.6) 4 (12.9)
Surfactant treatment 0.331
Not treated 3 (17.6) 2 (6.5
Treated 14 (82.4) 29 (93.5)
Postnatal sepsis 1.000
Absent 12 (70.6) 22 (71.0)
Culture—proven 5(29.4) 9 (29.0
Hypotension 0.226
No 13 (76.5) 28 (90.3)
Yes 4235 3 0.7
Acidosis 0.686
No 14 (82.4) 27 (87.1)
Yes 3(17.6) 4 (129
Thrombocytopenia 0.020
No 5 (29.4) 20 (64.5)
Yes 12 (70.6) 11 (35.5)

Abbreviations : VLBW, Very low birth weight; B.W, Birth weight;
PIH, Pregnancy induced hypertension; PROM, Premature rupture
of membrane; NVD, Normal vaginal delivery; C-SEC, Cesarian
section
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Fig 1. Timing of pulmonary hemorrhage by the postnatal age of
the 2 groups of study subjects: infants with birth weight <1,500
g (VLBW infants) and those with birth weight>1,500 g and
{2,500 g (LBW infants). Abbreviations : VLBW, Very low birth
weight; LBW, Low birth weight.
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Table 4. The Comparison of Risk Factors between Pulmonary
Hemorrhage Group (n=22) and Control Group (n=47) in LBW
(1500 g<B.W<2500 g) Infants

Cases Controls P val
n (%) n <%) value

Maternal obstetric complication

Absent 12 (54.5) 22 (46.8)

PIH 4 (18.2) 11 (23.4) 0.759

PROM 6 (27.3) 14 (29.8) 0.830
Antenatal maternal 0.395

glucocorticoid treatment

Not treated 18 (81.8) 34 (72.3)

Treated 4 (18.2) 13 (27.7)
Types of delivery 0.110
NVD 5 (22.7) 20 (42.6)
C-SEC 17 (77.3) 27 (57.4)
Apgar score (1 min) 0.025
<3 6 (27.3) 3 (6.4
>3 16 (72.7) 44 (93.6)
Intrauterine growth retardation 0.237
Not complicated 20 (90.9) 46 (97.9)
Complicated 209D 1D
Surfactant treatment 0.073

Not treated 10 (45.5) 32 (68.1)

Treated 12 (54.5) 15 (31.9)
Postnatal sepsis 0.734

Absent 18 (81.8) 40 (85.1)

Culture—proven 4 (18.2) 7 (14.9)
Hypotension 0.023

No 12 (54.5) 38 (80.9)

Yes 10 (45.5) 9 (19.1)
Acidosis 0.002

No 9 (40.9) 37 (78.7)

Yes 13 (59.1) 10 (21.3)
Thrombocytopenia 0.032

No 9 (40.9) 32 (68.1)

Yes 13 (59.1) 15 (31.9)

Abbreviations : LBW, Low birth weight; B.W, Birth weight; PIH,
Pregnancy induced hypertension; PROM, Premature rupture of
membrane; NVD, Normal vaginal delivery; C-SEC, Cesarian
section
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Table 5. Odds Ratios and 95% Confidence Intervals of Pulmo-
nary Hemorrhage

Unadjusted Adjusted

95% CI

Odds 9% Cl Odds

ratio 1 ower Upper ratio [ gywer Upper
VLBW infant
Antenatal 0.107 0.027 0.425 0.203 0.044 0.934
glucocorticoid
Apgar score 5.850 1.516 22.571 2.652 0.577 12.196
(1 min)<3

Thrombocytopenia 4.364 1.217 15.641 3.973 0.844 18.695
LBW infant

Apgar score 5.550 1.228 24.634 5992 1.145 31.351
(1 min)<3

Acidosis 5.344  1.779 16.058 4.434 1.279 15.376

Hypotension 3,519 1.160 10.677 3.209 0.911 11.304

Thrombocytopenia 3.081 1.080 8.789 1.804 0.521 6.246

Abbreviations : Adjusted, Adjusted for gestational age, sex birth
weight; 95% CI, 95% Confldence interval; VLBW, Very low birth
weight, LBW, Low birth weight
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