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Hydrops fetalis is defined as diffuse excess fluid accumula-
tion in two or more fetal body cavities that occur during
gestations. This condition is frequently recognized by ultra-
sonography in pregnancy and affects 1:1,500 to 1: 3,750
deliveries, with a perinatal mortality rate ranging from 55 to
98%.1–3 The etiologies of fetal hydrops can be classified as
immune and nonimmune types. Nonimmune hydrops fetalis
(NIHF) is now the most common type of fetal hydrops. It is
estimated that approximately 90% of all cases of fetal hydrops

are of nonimmunological origin.4 The overall morbidity and
mortality rates are linked to the underlying causes of hy-
drops. More than 80 different diseases have been found to be
associatedwith fetal hydrops.5Althoughmanycauses of fetal
hydrops can be amenable by intrauterine treatment which
leads to fetal salvage, the mortality of fetal hydrops remains
high. The identification of the associated etiologies of NIHF is
important for prenatal counseling and management of cur-
rent and future pregnancies.

Although the etiologies of fetal hydrops have been
reported in previous studies, they vary widely among
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Abstract Objective This study aims to analyze the etiology and perinatal outcome of non-
immune hydrops fetalis (NIHF) in Southern China.
Methods All cases with NIHF diagnosed antenatally from January 1, 2007 to
December 31, 2014 were identified and analyzed.
Results Total 482 cases of NIHF were identified during the study period. The most
common cause of NIHF was hemoglobin (Hb) Bart’s disease (61.8%), followed by
chromosomal abnormalities (13.5%), idiopathic etiology (13.1%), cardiac abnormal-
ities (6.4%), and others (5.2%). After 20 weeks’ gestation, a total of 408 cases of NIHF
presented, including Hb Bart’s disease (279 cases), cardiac abnormalities (27 cases),
and infection (7 cases). NIHF caused by chromosomal abnormalities mainly presented
between 15 and 19 weeks’ gestation. Of the 482 cases, 459 cases elected termination
of pregnancy. The remaining 23 cases elected to continue their pregnancy. Among
them, 14 (60.9%) resulted in intrauterine fetal death, 6 had neonatal death, 3 infants
survived to 1 year of age. Of the three infants, one has cerebral palsy, and the
remaining two are normal.
Conclusions Hb Bart’s disease is the most common cause of NIHF in Southern China.
An effective prenatal screening and counseling program for thalassemia in this region
may be the most effective way to lower the incidence NIHF.
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different populations at different regions.6–10 In this study,
we investigated the etiologies and perinatal outcome of NIHF
in Southern China.

Materials and Methods

This retrospective study was performed at the Guangxi
Zhuang Autonomous Region Women and Children Care
Hospital, one of the largest tertiary referral centers in South-
ern China. All cases with fetal hydrops diagnosed antenatally
from January 1, 2007 to December 31, 2014 were identified,
and the medical records were reviewed. Fetal hydrops was
defined as an excessivefluid collection inmore than two fetal
body cavities, and all cases with isoimmunization were
excluded. All cases had complete ultrasonographic examina-
tions. If an obvious cause of hydrops other than chromoso-
mal abnormalities was determined, such as congenital cystic
adenomatoid malformation, or twin–twin transfusion syn-
drome (TTTS), the etiology was then investigated after
delivery. If fetal abnormalities were detected, fetal chromo-
somal analysis (microarray since 2013) was offered. Middle
cerebral artery Doppler ultrasound was performed to rule
out fetal anemia. Maternal hemoglobin electrophoresis,
Kleihauer–Betke test, maternal serology to exclude toxoplas-
mosis, rubella, cytomegalovirus, herpes simplex (collectively
known as “TORCH”) and parvovirus B19, and rapid plasma
reagin to screen for syphilis were performed. If the screening
for α-thalassemia or infection was positive, fetal blood
sampling was then performed to confirm the diagnosis. After
throughout evaluation, the patient and her family were
appropriately counseled about the pregnancy outcome. Ma-
ternal characteristics, serological results, sonographic find-
ings, pregnancy outcomes, postmortem examinations for
those elected for termination or stillbirth or neonatal death
were recorded.

Results

During the study period, total 482 cases of NIHF were
identified. Overall, 165 cases were from our hospital, and
the remaining 317 cases were referred from other hospitals
across the region. The median maternal age was 25 years
(range: 21–42 years), and the mean gestational age at
diagnosis of fetal hydrops was 24 weeks (range: 13–35
weeks). A total of 32 patients had a prior pregnancy affected
with fetal hydrops: Hemoglobin (Hb) Bart's disease caused
30 pregnancies, and the remaining 2 pregnancies had un-
known etiology.

The etiologies and pregnancy outcomes of all NIHF are
summarized in►Table 1. The causes of NIHF were identified
in 419 of 482 (86.9%) cases. The most common cause was Hb
Bart’s disease (298 cases, 61.8%), followed by chromosomal
abnormalities (65 cases, 13.5%), idiopathic etiology (63 cases,
13.1%), cardiac abnormalities (31 cases, 6.4%), and infection
(7 cases, 1.5%), other structural anomalies (7 cases, 1.5%),
TTTS (4 cases, 0.8%), meconium peritonitis (4 cases, 0.8%),
chylous (3 cases, 0.6%). The gestational age of all cases at
diagnosis according to etiology are summarized in►Table 2.

Themajority cases of NIHF (408 cases, 84.6%)were diagnosed
after 20 weeks’ gestation.

Among the 298 cases with Hb Bart’s disease, 294 cases
(98.7%) were caused by homozygous � �SEA deletions ( �
�SEA/� �SEA). Three cases were caused by compound hetero-
zygous � �SEAand � �THAI deletions (� �SEA/� �THAI), and
the remaining case was caused by a compound heterozygous
�SEA and � �210Kb deletions( � �SEA/� �210Kb). All cases had
typical sonographic findings such as cardiomegaly, marked
dilatation of the umbilical vein (more than 10 mm), placental
edema, or oligohydramnios. The majority cases (279 cases,
93.6%) of Hb Bart’s hydrops fetalis were diagnosed after
20weeks’gestation,withthemediangestationalageat25weeks
(range: 13–34 weeks).

Chromosome abnormalities were identified in 65 cases
(13.5%) of NIHF. Turner’s syndrome was the most common
chromosome abnormality (33 cases, 51%), followed by tris-
omy 21 (16 cases, 24.6%), trisomy 18 (9 cases, 13.8%), and
trisomy 13 (5 cases, 7.7%). Other chromosomal abnormalities
included one case of 46,XY,der(18),t(7;18)(q22;q23) and a
case of 46,XX, þ der(22)t(11;22)(q23;q11) mat. The median
maternal age in fetuseswith aneuploidywas 33 years (range:
28–42 years). Advanced maternal age (>35 years) was docu-
mented in 48 out of 65 cases. Most cases (52.3%) were
diagnosed with hydrops between 15 and 19 gestational
weeks (►Table 2).

Cardiac abnormalities were the third most common
causes of NIHF (31 cases, 6.4%), including 14 cases of fetal
arrhythmia, 10 cases of congenital heart block, and 7 cases of
cardiac malformations. The cardiac malformations included
one case of complete endocardial cushion defect, three cases
of severe tricuspid regurgitation, two cases of rhabdomyoma
of heart, and one case of a complexcardiac anomaly. A total of
25 (80.6%) cases presented with hydrops after 25 weeks of
gestation.

There were seven cases of infection-caused fetal hydrops,
including two cases with parvovirus B19 and five cases with
cytomegalovirus. All cases were confirmed by amniotic fluid
or fetal blood test and postmortem examination. Themedian
gestational age at presentation was 23 weeks.

There were 63 cases (13.1%) of NIHF with an unknown
etiology after prenatal, postnatal, and postmortem examina-
tions. Of the 63 cases, 50 cases (79.3%) were presented with
fetal hydrops after 20 weeks of gestation.

Pregnancy outcomes are summarized in ►Table 1. After
extensive counseling, 459 cases (95.2%) elected termination
of pregnancy. The remaining 23 cases (4.8%) elected to
continue their pregnancy. Among them, 14 cases (60.9%)
resulted in intrauterine fetal death, the remaining 9 cases
(39.1%) survived to birth. Of these nine infants, six had
neonatal death; three survived to 1 year of age. Of the three
infants, onewas diagnosedwith cerebral palsy, and twowere
normal.

Discussion

Fetal hydrops occurs as a result of abnormal fluid home-
ostasis which leads to net efflux of water from fetal capillary
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plasma into interstitial tissues. More than 80 causes or
associations of NIHF have been found. The etiology varies
with the ethnic population and region studied.10,11 Themost
common cause of NIHF in our study was Hb Bart’s disease
(61.8%), which is different from those in western countries
where cardiac abnormalities, chromosome abnormalities,
and infections were the most common causes of
NIHF.7,12,13 Our results were consistent with former studies
from Taiwan, Thailand, and other Southern Asian regions,
such as Guangdong Province in China, where the Hb Bart’s
disease is the main cause for NIHF.7,11,12 This is not surpris-
ing since the high prevalence of α-thalassemia in Southeast
Asian countries.14 However, the incidence of Hb Bart’s dis-
ease-caused NIHF is even higher in our study than that in
previous studies in the region.7,9,10 This is because of the
even higher incidence of α-thalassemia in our local popula-
tion in Guangxi Zhuang Region, which is located in Southern
China where approximately 8% population are carriers of

α0-thalassemia.15 A couple with the α0-thalassemia trait
carrier has a 25% chance of conceiving a fetus with an Hb
Bart’s disease. With a population of 44.9 million and the
annual birth of 1 million in the region, there would be more
than 850 pregnancies each year affected byHb Bart’s disease.
However, since 2000, an effective prenatal screeningmethod
for thalassemia has been established at our center, it is now
rare to see Hb Bart-affected fetus going into the third
trimester. All cases of NIHF affected by Hb Bart’s disease in
our study had no prenatal thalassemia screening, andmost of
these cases were referred from rural areas.

Chromosomal abnormalities are known as one of the
common causes of early-onset NIHF.7,13 Inconsistent with
previous studies, chromosomal abnormalities were the
second most common cause of NIHF in our study with the
incidence of 13.5%. Chromosomal abnormalities-caused
NIHF were usually detected at early gestational age, 52.3%
cases in our study were diagnosed between 15 and 19

Table 1 Etiologies and perinatal outcomes of nonimmune hydrops fetalis in Southern China

Etiologies Number TOP IUFD ND 1 y without
complications

1 y with
complications

Hb Bart’s hydrops 298
(61.8%)

298 0 0 0 0

Abnormal
chromosomes

65
(13.5%)

65 0 0 0 0

Turner syndrome 33

Trisomy 21 16

Trisomy 18 9

Trisomy 13 5

Others 2

Cardiaca 31 (6.4%) 27 2 2 0 0

Fetal arrhythmia 14 12 1 1 0 0

Cardiac malformations 7 7 0 0 0 0

Congenital heart block 10 8 1 1 0 0

Infections 7 (1.5%) 3 4 0 0 0

Parvovirus B19 2 2 0 0 0 0

CMV 5 1 4 0 0 0

TTTS 4 (0.8%) 2 2 0 0 0

Thanatophoric dysplasia 2 (0.2%) 2 0 0 0 0

Twin aortic perfusion 1 (0.2%) 1 0 0 0 0

Chylous 3 (0.6%) 0 1 1 1 0

CCAM 3 (0.6%) 0 2 1 0 0

Meconium peritonitis 4 (0.8%) 0 2 1 1 0

Diaphragmatic hernia 1 (0.2%) 1 1 0 0 0

Idiopathic 63
(13.1%)

60 1 1 0 1

Total 482
(100%)

459 14 6 2 1

Abbreviations: CCAM, congenital cystic adenomatoid malformation of the lung; CMV, cytomegalovirus; IUFD, intrauterine fetal death; ND, neonatal
death; TOP, termination of pregnancy; TTTS, twin-to-twin transfusion syndrome.
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gestational weeks (►Table 2). The underlyingmechanisms of
chromosomal abnormality-induced fetal hydrops remain
unknown, but obstruction of lymphatic flow has been pos-
tulated as the mechanism in Turner’s syndrome with cystic
hygroma, which is often found in the fetal neck, abdomen, or
thoracic regions. Turner’s syndrome is the most common
chromosomal abnormalities in our study with the incidence
of 51%, followed by trisomy 21 (24.6%), trisomy 18 (13.8%),
and trisomy 13 (7.7%). The high incidence of chromosome
abnormalities seen in NIHF suggested that offering the
invasive test to rule out chromosomal abnormality is crucial
in working up the etiology of NIHF.

Cardiac abnormities caused of NIHF can be divided into
structural malformations, arrhythmias, and cardiomyopa-
thy. Similar to other studies,4,7–9 cardiac anomalieswere also
a major cause of NIHF in our study, accounting for 6.4% of all
cases of NIHF. Fetal arrhythmia and congenital heart block
were two common causes of NIHF in our studies, which often
occurred after 24 weeks of gestation. Previous studies also
showed that fetal arrhythmia caused hydrops occurred with
a median gestational age of 29 to 32 weeks.6,16 The reason
why the fetus is more prone to arrhythmias at later gesta-
tions is not clear but may be related to changes in conduction
velocities in the aberrant pathways.17 Cardiac structural
defects caused NIHF are often associated with chromosomal
abnormalities and poor perinatal outcomes.11

Intrauterine infection with a wide variety of viral, bacteria,
or parasites can induceNIHF.11ParvovirusB19was reportedas
the most common cause of NIHF, accounting for almost one-
fourth of all cases NIHF in Brazil and Tohoku.18,19However, in
our study, only two cases of NIHF were caused by parvovirus
B19 infection. The remaining five cases of infection-related
NIHF in our study were caused by cytomegalovirus, another
common viral infection leading to NIHF. The infection-caused

NIHF detected at 20 to 24 weeks’ gestation in our study is
consistent with the previous study in which the mean pre-
sentation of gestational agewas 23weeks.18 Thismight be due
to the increase in fetal red cell mass between 20 and 24weeks
which makes the fetus more susceptible to bone marrow
suppression by virus infection in addition to the relative
immaturity of the fetal immune system at this time.7

Studies indicated that with complete prenatal and post-
natal evaluations, the etiology of NIHF could be revealed in
up to 85% cases.20 However, despite of throughout prenatal
as well as postnatal evaluation, the etiology was unknown in
13.1% of the cases of NIHF in our study, which is consistent
with other studies where the idiopathic cases of NIHF vary-
ing from 5.2 to 35%.6,7,9,10,13

The survival rate in our study was low compared with
other studies4,21,22 because most couples opted to terminate
their pregnancy. Also, Hb Bart’s disease and chromosomal
abnormalities are the two most common causes of NIHF in
our study, which are known to carry a poor prognosis.
Therefore, knowing the high prevalence of α0-thalassemia
carrier in our population, an effective prenatal screening
program to provide patients the opportunity for early pre-
natal diagnosis and counselingmay be themost effectiveway
to lower the incidence NIHF in our region.
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Table 2 GA at presentation of cases of hydrops fetalis according to etiology

Etiologies Cases <14 wk
(cases)

15–19 wk
(cases)

20–24 wk
(cases)

25–29 wk
(cases)

30–35 wk
(cases)

Median
GA (wk)

Hb Bart’s disease 298 4 15 168 97 14 25

Chromosomal 65 3 34 19 6 3 18

Cardiac 31 1 3 2 17 8 26

Infections 7 0 0 5 2 0 23

TTTS 4 0 1 2 1 0 22

Meconium peritonitis 4 0 0 3 1 0 23

Chylous 3 0 0 2 1 0 23

CCAM 3 0 0 3 0 0 22

Thanatophoric dysplasia 2 0 0 1 1 0 24

Twin aortic perfusion 1 0 0 1 0 0 23

Diaphragmatic hernia 1 0 0 1 0 0 23

Urethral obstruction 1 0 0 1 0 0 22

Idiopathic 63 2 11 24 18 8 25

Abbreviations: CCAM, congenital cystic adenomatoid malformation of the lung; CMV, cytomegalovirus; GA, gestational age; TTTS, twin-to-twin
transfusion syndrome.
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