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Purpose: The objectives were to identify the characteristics of neonates with hydrops fetalis, and to identify the risk factors associ-
ated with mortality.

Methods: A retrospective review of AMC (Asan Medical Center) dataset was performed from January 1990 to June 2009. The
characteristics of 71 patients with hydrops fetalis were investigated and they were divided into two groups: the survived group
and the expired group. Various perinatal and neonatal factors in two groups were compared to find out risk factors associated with
mortality based on univariate analysis, followed by multiple regression analyses (SPSS version 18.0).

Results: Of those 71 neonates (average gestational age: 33 weeks, birth weight: 2.6 kg), 38 survived, 33 died, resulting in over-
all mortality rate of 46.5%. The most common etiology was idiopathic followed by chylothorax, cardiac anomalies, twin-to-twin
transfusion, meconium peritonitis, cardiac arrythmias, and congenital infections. Factors that were associated independently with
mortality in logistic regression analyses were low 5-minutes Apgar score, hyaline membrane disease and delayed in achieving
50th percentile ideal body weight for appropriate gestational age by 10 days.

Conclusion: In this study, 5-minutes Apgar score, hyaline membrane disease and delayed in achieving 50th percentile ideal body
weight for appropriate gestational age by 10 days were significant risk factors associated with mortality in hydrops fetalis. There-
fore, the risk of death among neonates with hydrops fetalis depends on the iliness immediately after birth and severity of hydrops
fetalis. Informations from this study may prove useful in prediction of prognosis to neonates with hydrops fetalis.
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Table 1. Maternal Characteristics
Maternal characteristics

Mean (range, %)

(
Age (years) 30.9 (23-41)
Primipara 32 (45.1%)
Polyhydramnios (AFl >24 cm) 28 (39.4%)
Oligohydramnios (AFI <4 c¢m) 1(1.4%)
Amnioreduction 17 (23.9%)
Pregnancy induced hypertension 2 (2.8%)
Gestational diabetes mellitus 3 (4.2%)
Antenatal steroids 36 (50.7%)

Abbreviations: AFl, amniotic fluid index.

Table 2. Neonatal Characteristics
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Table 3. Causes of Hydrops Fetalis
Causes of hydrops fetalis (n=71)
Nonimmune (n=68)

No. of cases (%)

Idiopathic 19 (26.8%)
Chylothorax 15(21.1%)
Cardiac anomaly 1(15.5%)
Twin to twin transfusion 6 (8.5%)
Meconium peritonitis 5(7.0%)
Cardiac arrhythmia 3(4.2%)
Congenital infection 2 (2.8%)
Others 7(9.9%)
Immune (n=3)

Rh incompatibility 2 (2.8%)
ABO incompatibility 1(1.4%)

Table 4. Placenta Biopsy Findings
Placenta biopsy findings (n=53)

No. of cases (%) or mean (range)

Neonatal characteristics
Gestational age (weeks)
Birth weight (gm)

Mean (range, %)
33.5+3.1 (25.1-39.1)

(
(
2,672.4+814.4 (857.0-4550.0)
(
(
(

Gender (male) 38 (53.5%)
Cesarean delivery 68 (95.8%)
Twin 7(9.9%)

Immature 26 (49.1%)
Intervillous thrombus/hematoma 7 (13.2%)
Chorioamnionitis 5 (9.4%)
Abnormal vascular anastomosis 4 (7.5%)
Chorioangioma 2 (3.8%)
Placenta weight (g) (n=50) 628.6+157.4 (340.0-990.0)
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Table 5. Characteristics of the Survived Group (Group ) and the
Expired Group (Group 1)

Group | Group Il
(n=38) (n=33)

21 (55.3%) 17 (561.5%)  0.752
34.2+2.4 32.8+3.7 0.064
2693.5+653.3 2428.7+963.1 0.192
3.8+2.4 2.3+2.07  0.007
6.6+1.8 46+2.3 <0.001

Variable P-value

Gender (male)
Gestational age (weeks)
Birth weight (g)

Apgar score, 1 minute
Apgar score, 5 minutes

Placenta weight (g) 622.6+153.7 636.8+165.9 0.687
Cesarean delivery 35(92.1%) 31(93.9%) 1.000
Twin 5(13.2%) 2 (6.1%) 0.438
Pleural effusion 26 (68.4%) 28 (84.8%) 0.106
Pericardial effusion 5(13.2%) 5(15.2%) 1.000
Ascites 22 (57.9%) 15(45.5%) 0.295
Skin edema 32 (84.2%) 33(100%)  0.027
Abnormal fluid collection 14(36.8%) 14 (42.4%)  0.631
>2 cavities

Intraventricular hemorrhage 4 (11.8%) 3(17.6%) 0.673
(>Grade II)

Hyaline membrane disease 3(7.9%) 9(27.3%) 0.030
Required ventilator support 30 (78.9%) 32(97.0%) 0.031
within 24hrs of life

Antenatal steroid 22 (52.6%) 14 (42.4%) 0.193
Maternal age 30.5+3.8 31.4+39 0.327
Primipara 20 (50.0%) 12(36.4%) 0.169
Polyhydramnios 8 (47.4%) 0(30.3%) 0.142
Immature placenta 1(35.5%) 5(68.2%) 0.019
Amnionitis 2 (6.5%) 3(13.6%) 0.638
Fetal intervention* 12 (31.6%) 13(39.4%) 0.492

Days in achieving 50th per-
centile ideal body weight for
appropriate gestational age

at birth
=5 days 14 (40.0%) 5(20.8%) 0.122
=<7 days 20 (57.1%) 6(25.0%) 0.015
<10 days 22 (62.9%) 7(29.2%) 0.011
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Table 6. Univariate Cox Proportional Hazard Model: Mortality As-
sociated with Hydrops Fetalis

*Fetal intervention: Thoracentesis, paracentesis or thoracoamniotic
shunt.

Variable HR HR (95%Cl)  P-value
Gestational age (weeks) 0.922 0.823-1.034 0.166
Birth weight (g) 1.000 0.999-1.000 0.148
Cesarean delivery 0.944 0.223-3.999 0.938
Apgar score, 1 minute 0.770 0.624-0.950 0.015
Apgar score, 5 minutes 0.690 0.581-0.821 <0.001
Pleural effusion 2.310 0.886-6.020  0.087
Ascites 0.683 0.340-1.371  0.284
Pericardial effusion 0.895 0.339-2.362 0.822
Abnormal fluid collection >2 cavities 1.107 0.549-2.229  0.777
Hyaline membrane disease 2.252 1.033-4.910 0.041

Required ventilator support within 4.462 0.606-32.825 0.142
24hrs of life

Antenatal steroid 0.646 0.320-1.303 0.222
Polyhydramnios 0.472 0.221-1.011  0.053
Immature placenta 2.396 0.973-5.903 0.057
Amnionitis 0.986 0.283-3.441 0.983
Intraventricular hemorrhage 1.775 0.498-6.321  0.376
(>Grade Il)

Fetal intervention™ 1570 0.771-3197 0.213

Day of life achieving 50th percentile
ideal body weight for appropriate
gestational age at birth

=5 days 0.505 0.187-1.363 0.178
<7 days 0.349 0.138-0.883  0.026
<10 days 0.345 0.142-0.834 0.018

Abbreviations: HR, hazard ratio ; Cl, confidence interval.
*Fetal intervention: Thoracentesis, paracentesis or thoracoamniotic
shunt.
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Table 7. Multivariate Cox Proportional Hazard Model: Mortality As-
sociated with Hydrops Fetalis

Variable HR HR (95%Cl)  P-value

Apgar score, Sminutes 0.698 0.563-0.866 0.001
Hyaline membrane disease 2992 1.110-8.069 0.030

Days in achieving 50" percentile 0.384 0.153-0.965 0.042
ideal body weight for appropriate
gestational age at birth (<10 days)

Abbreviations: HR, hazard ratio; Cl, confidence interval.
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