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Up-to-date Information on Medical Care and Research in Pediatrics
(3) Late Onset Circulatory Collapse in Preterm Infants: Pathogenesis and Management

Satoshi KUSUDA
Department of Neonatology, Maternal and Perinatal Center, Tokyo Women's Medical University

Due to recent advances in neonatology, the survival rate of preterm infants has improved dramatically. At
the same time, unknown morbidities among preterm infants have immerged. One of these conditions is late onset
circulatory collapse. This pathophysiological condition can be treated with glucocorticoid supplementation. Thus,
the underlying cause of the condition is suspected to be adrenal insufficiency among preterm infants. However,
no differences were observed in cortisol concentrations between infants with and without the disorder. We fi-
nally found increased levels of precursors to cortisol which indicated that the disorder is a relative adrenal insuffi-
ciency rather than absolute decrease of cortisol concentration. The ability to produce cortisol in preterm infants
is limited like fetuses. This same background explains why preterm infants develop relative adrenal insuffi-
ciency. Preterm infants are still fetuses in their organ functions and this is an important point to consider when
pursuing research on preterm infants. Since a relatively high incidence of abnormal neurological outcomes is ob-
served among infants with the disorder, early diagnosis and treatment is beneficial. After our complete elucida-
tion of the disorder, early intervention is now available, which may contribute to neurological sequelae in pre-
term infants. Qur study will help to improve the long term prognosis of preterm infants.
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Table 1 Background characteristics of subjects

(et Contmolp value
Gestation (wk) 268+ 24 272 27 0815*
Birth Weight (g) 8949+ 1803 9853+355.1 0.768*
Gender (male/female) 7/4 2/9 0.080* *
AFD/LFD 9/2 9/2 1.000**
CS 11 8 0.214**
Apgar score at 1 min 49+ 29 38+ 21 0303*
Apgar score at 5 min 60+ 21 66+ 24 0.365*
Postnatal age at study (d) 131+ 41 175+ 33 0817*
Antenatal steroid 4 4 1.000* *

Values presented as means + SD or number of cases.
*Mann-Whitney U test, * *Fisher’s exact test.

AFD: appropriate-for-date, LFD: light-for-date, CS: Cesarean
section.
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Table 2 Morbidity and intervention

(e Control pvalue
RDS 9 7 0.635**
CLD 8 6 0.659* *
PDA 3 . 5 0.659* *
IVH 1 1 1.000* *
PVL 0 0 1.000* *
ROP (>stage IIT) 7 2 0.080* *
Length of mechanical ventilation (d) 36.0+32.2 206+17.3 0.177*
Length of Oz supplementation (d) 754+ 39.1 65.1 £50.2 0.694*

Values presented as means = SD or number of cases.

*Mann-Whitney U test, * *Fisher’s exact test.

RDS: respiratory distress syndrome, CLD: chronic lung disease, PDA: patent
ductus arteriosus, IVH: intraventricular hemorrhage, PVL: periventricular
leukomalacia, ROP: retinopathy of prematurity.

Table 3 Comparison of steroid hormone concentrations

Patient

Control

(n=11) (@=11) p value
Cortisol (ng/dL) 66 45( 78, 31-113) 34+ 27(25,14- 55 0.082
Cortisone (ug/dL) 68+ 81( 30, 07-105) 49+ 65( 19, 16- 38 0974
DHEA (ng/ml) 43+ 76( 09, 04- 21) 126+ 255 ( 29, 1.0- 9.6) 0.199
17-OH-pregnenolone (ng/ml) 57.7+1134 ( 28, 1.0- 32.0) 64.2+148.7 ( 45, 1.0-44.2) 0.718
Pregnenolone (ng/ml) 128+ 165 ( 87, 31-141) 39+ 51(08,07-61) 0.045
DHEA-S (ng/ml) 311.5+336.4 (269.7, 76.4-417.6) 60.1 = 744 (40.2, 5.0-75.4) 0.006
17-OH-pregnenolone-S (ng/ml) 176.7£226.0 ( 53.1, 10.9-319.8) 61.9= 985 (194, 0.7-64.8) 0.115
Pregnenolone-S (ng/ml) 1588 +213.7 ( 47.7, 15.7-231.3) 478+ 675 (19.3, 1.9-54.0) 0.158
17-OH-progesterone (ng/ml) 45+ 27( 40, 29- 54) 72+ 56( 37 31117 0.509
Progesterone (ng/ml) 11+ 10( 11, 10- 15 13= 20(0501- 17 0.620

Values presented as means =SD (median and quartiles).
p values were calculated by Mann-Whitney U test.

DHEA: dehydroepiandrosterone.
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Fig. 1 Comparison of the concentrations of cortisol
and total precursors to cortisol between the patient
and control groups
Solidcircles and lines represent the concentrations
of cortisol and precursors to cortisol. Dehydroepian-
drosterone, 17-OH-pregnenolone, pregnenolone and
their sulfates are included as precursors to cortisol
via the enzyme 3B-hydroxysteroid dehydrogenase.
Open circles with vertical bars represent means *
SD.

p values were calculated by Mann-Whitney U test.
*p=0017, **p=0.082.
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Table 4 Prognosis of infants with late-onset circulatory collapse

Prognosis (I{;CZC(;) C(I(:n:tg%l)s p value OR 95%CI
Short-term prognosis
CLD
Oxygen at 28 d 26 (100%) 50  (96%) N.S 096 091- 1.02
Oxygen at 36 wks 20 ( 77%) 25  (48%) <0.05 360 1.25-1041
Body weight at 28 d 734 =180 807 =162 NS - -
Body weight at 36 wks 1,233 =379 1,424 =285 <0.05
Days of ventilation, median (range) 31 ( 2-150) 18  (2- 89) <0.05
Days of oxygen, median (range) 100 ( 40-357) 78  ( 5-290) <0.05
Hospital stay, median (range) 153 ( 87-359) 129 (77-291) <0.01
PVL
Perinatal PVL 1 ( 4%) 1 (2%) NS 1.00 0.12--3.09
Postnatal PVL 7 (27%) 2 (4%) <001 921 1.76-48.34
ROP
Stage 1-2 10 ( 38%) 16 (31%) NS 141 053- 377
>Stage 3 16 ( 62%) 36 (69%) NS 0.71 027- 191
Long-term prognosis
CP 19 ( 73%) 10 (19%) <0.001 11.40 3.77-34.51

OR, odds ratio; CI, confidence interval; CLD, chronic lung disease; PVL, periventricular leukomalacia; ROP,

retinopathy of prematurity; CP, cerebral palsy

Table 5 Diagnostic criteria for infants with late-onset circulatory collapse at NICU/TWMU

Deteriorated oxygenation (increased FIO2 by more than 0.1 or frequent apnea)

Lung edema with chest X-ray (hazy lung)

Hyponatremia (less than 130 mEq/L or decreased by more than 5 mEq)
Oliguria (more than 4 hours with urine volume of less than 1 mL/kg/hr)
Hypotension (systolic pressure less than 40 mmHg or decreased blood pressure by more than 80 %)

If more than 2 of the above signs or symptoms are present, 1-2 mg/kg of cortisol is administered

intravenously.
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