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KEYWORDS Abstract

Newborn; Background: HELLP syndrome is a serious hypertensive disorder of pregnancy with important
HELLP syndrome; neonatal problems in the newborn. The objective of this work was to determine the character-
Preeclampsia; istics of these infants and its neonatal evolution.

Premature infant Methods: A retrospective observational study of all newborns of mothers with HELLP syndrome

born in a university hospital between January 1, 2008 and December 31, 2013 was carried out.
Thirty-three infants from 28 pregnancies (five twin gestations) were studied. A descriptive and
comparative analysis between groups and a multivariate analysis of factors associated with
mortality in the series took place.

Results: Of 33 newborns studied (2.2 newborns/1,000 infants total), two were stillbirths (6.1%
of the total) and four died after birth (12.9% of live neonates) with overall perinatal mortality of
18.2%. Pregnancies in 28 infants ended before 37 weeks (84.8%) and 11 pregnancies ended be-
fore week 32 (33.3%). Seven infants weighed <1500 g (four weighed <1000 g). Of the 31 live
births, 13 infants were classified as <10th percentile weight for gestational age (41.9%), 20 need-
ed neonatal resuscitation (64.5 %) and 14 had leukopenia at birth (45.2 %). In the final logistic
regression, neonatal mortality was associated with extreme prematurity regardless of under-
weight, leukopenia and/or need for neonatal resuscitation.
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1. Introduction

Conclusions: Children of mothers with HELLP syndrome have a high mortality associated with
extreme prematurity, independent of the presence of leukopenia, low weight for gestational
age and need for neonatal resuscitation.

© 2015 Hospital Infantil de México Federico Gomez. Published by Masson Doyma México S.A.
This is an open access article under the CC BY-NC-ND license (http://creativecommons. org/
licenses/by-nc-nd/4.0/).

Hijo de madre con sindrome de HELLP: caracteristicas y papel de la prematuridad,
bajo peso y leucopenia en su evolucion

Resumen

Introduccién: El sindrome de HELLP es un grave trastorno hipertensivo del embarazo con impor-
tantes problemas neonatales en los hijos de las madres afectadas. El objetivo de este trabajo
fue conocer las caracteristicas de estos neonatos y su evolucion.

Métodos: Se llevo a cabo un estudio observacional descriptivo y retrospectivo de los neonatos
hijos de madre con sindrome de HELLP, nacidos en un hospital universitario entre el 1 de enero
de 2008 y el 31 de diciembre de 2013. Se estudiaron 33 neonatos procedentes de 28 gestaciones
(cinco gemelares). Se realiz6 un analisis descriptivo y comparativo entre grupos, y posterior-
mente un analisis de multivarianza de factores asociados con la mortalidad dentro de la serie.
Resultados: De 33 recién nacidos estudiados (2.2/1,000 recién nacidos totales), dos fueron mor-
tinatos (6.1% del total) y cuatro fallecieron tras el nacimiento (12.9% de los neonatos vivos),
con una mortalidad perinatal total del 18.2%; 28 neonatos terminaron la gestacion antes de la
semana 37 (84.8%) y 11 antes de la semana 32 (33.3%); siete neonatos pesaron menos de 1,500 g
(cuatro de ellos menos de 1,000 g). De los 31 recién nacidos vivos, 13 neonatos tenian peso me-
nor al percentil 10 para su edad gestacional (41.9%), 20 precisaron reanimacion neonatal (64.5%)
y 14 presentaban leucopenia neonatal (45.2%). En la regresion logistica final, la mortalidad
neonatal se asocio con la gran prematuridad, independientemente del bajo peso, leucopenia o
necesidad de reanimacion neonatal.

Conclusiones: Los hijos de madre con sindrome de HELLP presentan elevada mortalidad asocia-
da con la alta prematuridad, independientemente de la presencia de leucopenia, bajo peso para
edad gestacional o necesidad de reanimacion neonatal.

© 2015 Hospital Infantil de México Federico Gomez. Publicado por Masson Doyma México
S.A. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

to terminate the pregnancy, can cause other neonatal prob-
lems such as low weight and the frequent presence of leuko-

One of the most serious and frequent complications of preg-
nancy is the appearance of arterial hypertension in preg-
nant women. Preeclampsia (PE), eclampsia, and HELLP
syndrome present as different stages of the same problem
with important implications for the fetus and the newborn
during various stages.'3

HELLP syndrome is defined as a hypertensive disorder
during pregnancy associated with microangiopathic he-
molysis (Hemolysis), elevated liver enzymes (Elevated
Liver) and thrombocytopenia (Low Platelets). Although
not exclusive to severe forms of PE and eclampsia, it is
often associated with these conditions. Its exact patho-
physiological mechanism remains unknown, although it is
known that in its presence there is an invasion of abnor-
mal trophoblasts, a misadaptation of platelet function
and a generalized alteration of the maternal vascular sys-
tem."

PE, eclampsia, and HELLP syndrome pose a major prob-
lem during gestational progression in which pregnancy ter-
mination is necessary in a high percentage of cases.® The
problem of prematurity, which is caused by the urgent need

penia at birth.

This article reports the retrospective review of the cases
of children born to mothers with HELLP syndrome diagnosed
in the Hospital Universitario Central de Asturias (HUCA) in
the last 6 years. With the goal to determine the characteris-
tics of these infants and their vital prognosis, assessing the
role of prematurity, low birth weight for gestational age,
and leukopenia.

2. Methods

A descriptive and retrospective study was conducted in in-
fants born to mothers with HELLP syndrome. They were
born in a university hospital, Hospital Universitario Central
de Asturias (HUCA), with level Ill neonatal care, between
January 1, 2008 and December 31, 2013.

Cases were actively sought between pregnancies/births
associated with hypertension in the HUCA from discharges.
From the initial list, clinical records of those mothers who
met the diagnosis of HELLP syndrome were investigated
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Table 1 Newborns of mothers with HELLP syndrome: general characteristics and comparison between those <32 WG and >32 WG.
Liveborn Neonates <32 WG Neonates >32 WG p value
No. of cases 31 9 22
Maternal data
Mother’s age (median) 35.1 years 33.7 years 35.7 years NS
Primigravida 61.3% 77.8% 54.5% NS
Pregnancy and birth
Gestational age (median) 32.6 WG 29.3 WG 34.7 WG <0.001
Twins 5 0 5 0.01
Induced 6 2 4 NS
Cesarean 22 . 9 13 NS
Resuscitation 65-50/: 87.526 57.1% NS
Intubation 19.4% 55.6% 4.5% 0.001
Neonatal data
Weight (median) 1,809 ¢ LR 2,121g <0.001
Weight <P10 M .926 44.4% 40.9% NS
Sex (male) 58.1% 66.7% 54.5% NS
Alteration (blood count at birth)
Leukopenia 45.1% 66.6% 36.4% NS
Neutropenia 12.9% 33.3% 4.5% 0.03
Plateletopenia 19.4% 44.4% 9.1% 0.02
Evolutive pathology .
Respiratory distress 35-?)% 100% 9.1% <0.001
Vertical sepsis 3.2% 1.1% 0% . NS
Nosocomial sepsis 16.1% 44.4% 4.5% 0.006
PVH 6.5% 11.1% 4.8% NS
NEC 6.5% 22.2% 0% 0.02
12.9% 33.3% 4.8% 0.03

Exitus neonatal

WG, weeks of gestation; NS, not significant; P10, 10th percentile for gestational age; PVH, periventricular hemorrhage; NEC, necrotizing

enterocolitis.

(elevated mean maternal arterial pressure, hemolysis, ab-
normal liver tests and low platelets) to finally obtain the in-
formation from their children.

The newborn’s records were reviewed in order to com-
plete the protocol to retrieve data of the pregnancy, child-
birth, and subsequent evolution. Specifically, the presence of
leukopenia (total blood leukocytes <10,000), neutropenia (to-
tal blood neutrophils <1,500), and thrombocytopenia (total
blood platelets <150,000) were found in the first blood analy-
sis (at birth). To calculate weight for gestational age, Fenton®
charts were used, defining underweight as <10 percentile
for gestational age.

The study was conducted to meet the requirements of
strict confidentiality in data handling, following at all
times the guidelines of the Research Ethics Committee of
HUCA. Data were captured using statistical software (SPSS
v.18.0 with license) in order to conduct the statistical
analysis. First, a descriptive analysis was performed with
frequencies for qualitative variables and means, 95% con-
fidence intervals, medians and ranges for quantitative
variables. Subsequently, comparisons were made by
groups using the Student t test if the variables and the X2
test were quantitative; then qualitative variables were
compared. Finally, logistic regression was performed to
study the influence of the most important variables re-
lated to mortality. Statistical significance was established
with p = 0.05.

3. Results

During the 6-year study period, 15,161 births were recorded
at HUCA; 33 were children born to 28 mothers with HELLP
syndrome (23 children from single pregnancies and 10 chil-
dren from twin pregnancies), which is a frequency of
2.2 newborns/1,000 total newborns. The average age of the
mothers at the time of delivery was 34.7 years (95% ClI
32.6-36.8 years) with a median of 35 years and a range be-
tween 19 and 45 years. Five of the mothers were <30 years
of age and four mothers were >40 years of age. Seventeen
mothers (60.7%) had single pregnancies and five of the
mothers (17.8%) had twins.

The average gestational age at birth was 32.6 weeks
of gestation (WG) (95% Cl 31.0-34.1 WG), with a median of
33 WG and a range of 24-39 WG. Twenty-eight infants were
born before 37 WG (84.8%), one before 32 WG (33.3%), and
four before 28 WG (12.1%). Of the 28 pregnancies, 23 end-
ed with cesarean section (82.1%). Six pregnancies were in-
duced by different fertilization techniques. Two infants
were stillborn (6%), a male of 24 WG and a female of 26 WG.

The average birth weight of the 31 live births was 1,809 g
(95% CI 1,559-2,059 g) with a median of 1,900 g and a range
of 410-3,545 g. Seven infants weighed <1,500 g (four of them
<1000 g), and four infants weighed >2,500 g. Thirteen in-
fants had a weight <10t percentile for gestational age
(41.9%). Of the 31 infants, 18 (58.1%) were males.
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Table 2 Comparison between neonates of mothers with HELLP syndrome with and without leukopenia at birth.

Neonates with leukopenia Neonates without leukopenia p value
Number of cases 14 17
Maternal data
Age of the mother (median) 37.1 years 33.6 years NS
Primigravida 64.3% 58.8% NS
Pregnancy and birth
Gestational age (media) 32.3 WG 33.8 WG NS
Twins 42.9% 23.5% NS
Induced 42.9% 30.8% NS
T —— 92.9% 82.4% NS
Resuscitation 78.6% 53.3% NS
Intubation 21.4% 17.6% NS
Neonatal data
Weight (median) 1,615 g 1,967 g NS
Weight <P10 42.9% 41.2% NS
Sex (male) 64.3% 52.9% NS
Evolutive pathology
Respiratory distress 50% 23.5% NS
Vertical sepsis 7.1% 0% NS
Nosocomial sepsis 28.6% 5.9% NS
PVH 7.1% 6.3% NS
NEC 14.3% 0% NS
7.1% 18.8% NS

Exitus neonatal

WG, weeks of gestation; NS, nonsignificant; P10, 10th percentile for gestational age; PVH, periventricular hemorrhage; NEC, necrotizing

enterocolitis.

Among the live births, 20 infants (64.5%) received some
type of resuscitation (six required intubation at birth),
27 were admitted to the neonatal unit (87.1%) and 14 were in
intensive care (45.2%). At birth, 14 infants (45.2%) had blood
leukocytes <10,000, four had neutrophils <1,500, and six had
platelet counts <150,000 (three had platelets <100,000). No
statistically significant association was found between leu-
kopenia and low weight for gestational age (LWGA).

After birth, 11 infants had respiratory distress, one had
vertical clinical sepsis with negative blood cultures, five
had nosocomial sepsis (two with S. epidermidis, two with
Klebsiella pneumonia, and one with S. capitis), two had
periventricular hemorrhage (both were grade Il), and two
had necrotizing enterocolitis (grade Il or higher).

Of the 33 infants with HELLP syndrome, two were stillborn
(6.1% of the total) and four died after birth (12.9% of the live
births), representing an overall perinatal mortality of 18.2%.

Table 1 shows the main characteristics of the study and
the comparison for gestational age (less than or greater than
32 WG). All evolutionary complications were more common
in those born before 32 weeks, making respiratory distress,
nosocomial sepsis, necrotizing enterocolitis, and mortality
statistically significant.

Table 2 shows the comparison between infants with and
without leukopenia regarding risk factors and consequenc-
es. No statistically significant differences were found be-
tween groups.

Table 3 compares infants with low birth weight for gesta-
tional age and those of appropriate weight. We found a
higher percentage of cases from induced birth in the group
of newborns with appropriate weight for gestational age.

Table 4 compares liveborn infants who died and those
who survived. Statistically significant differences were
found between groups according to gestational age and
birth weight.

Table 5 shows the results of logistic regression performed
with the predictors of “significant prematurity”, “leukope-
nia”, “low weight for gestational age”, and “need for resus-
citation” for the dependent variable “exitus”. The only
variable that has a statistically significant influence on mor-
tality, independently of the others, is the high percentage of
prematurity.

4. Discussion

Children of mothers with HELLP syndrome who were born at
HUCA during a 6-year period had a high rate of mortality
associated with extreme prematurity and, independent of
the presence of leukopenia, LWGA or necessity for resusci-
tation at birth.

Induced prematurity is a consequence of definitive
treatment of severe cases of pregnancy-induced hyperten-
sion. Pregnancy termination is the ultimate solution to ma-
ternal problems in most cases, but the effects on the
neonate as a result of this decision may present a high
cost.

Although the prognosis of preterm births has much im-
proved in the last 20 years, especially in developing coun-
tries, birth before 32 WG still has important
consequences. NICUs are a very imperfect substitute for
the womb, and the problem is greater with a younger ges-
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Table 3 Comparison between neonates with LWGA and neonates with adequate weight for gestational age.

Neonates with LWGA Neonates of adequate p value
weight for gestational age
No. of cases 13 18
Maternal data
Mother’s age (median) 34.0 years 36.0 years NS
Primigravida 69.2% 55.6% NS
Pregnancy and birth
Gestational age (median) 33.5 WG 32.8 WG NS
Twins 15.4% 44.4% NS
Induced 16.7% 53.3% 0,05
CasmiErnn 84.6% 88.9% NS
Resuscitation 61.5% 70.6% NS
Intubation 30.8% 11.1% NS
Neonatal data
Weight (median) 1,547 g 1,997 g NS
Sex (male) 53.8% 61.1% NS
Alteration (blood count at birth)
Leukopenia 46.2% 44.4% NS
Neutropenia 23.1% 5.6% NS
Plateletopenia 30.8% 11.2% NS
Evolutive pathology
Respiratory distress 30.8% 38.9% NS
Vertical sepsis 7.7% 0% NS
Nosocomial sepsis 15.4% 16.7% NS
PVH 7.7% 5.6% NS
NEC 7.7% 5.6% NS
15.4% 11.2% NS

Exitus neonatal

LWGA, low weight for gestational age; WG, weeks of gestation; NS, nonsignificant; PVH, periventricular hemorrhage; NEC, necrotizing

enterocolitis

tational age at the time of birth, reaching important eth-
ical problems when approaching the “gray area” of
periviable births (between 22 and 26 WG).”® However, as
already published in numerous papers, late preterm in-
fants have not been spared from associated morbidity and
mortality.'o

One of the most discussed points in this issue is whether
premature infants of mothers with PE, eclampsia, or HELLP
syndrome present a poorer prognosis than preterm infants
of mothers without these conditions. The study presents
widely varying and sometimes contradictory data. Perhaps
premature offspring of affected mothers could have a bet-
ter discreet prognosis than their peers whose mothers
were not affected. The opposite occurs in late preterm
births.?

In this study, a neonatal mortality rate of 12.9% was ob-
tained, a figure well above the expected estimate. For this
reason, the possible role of other factors in this poor prog-
nosis was raised—prematurity, low birth weight for gesta-
tional age and leukopenia.

In addition to this induced prematurity, children of moth-
ers with PE, especially in its most serious forms such as
HELLP syndrome, are predisposed to present LWGA as a re-
sult of intrauterine growth retardation. LWGA has been
linked to metabolic disease in the medium and long term,
partly explained by the classic Barker hypothesis,?'>" but
other short-term problems may ensue. For example, it may

be directly related to the emergence of alterations in blood
count of the newborn at birth and, in particular, with the
development of leukopenia.

The results of this univariate analysis ruled out that
leukopenia or LWGA influenced mortality, but the au-
thors decided to confirm using linear regression through
a multivariate analysis to rule out possible confounding
effects. In the initial model they introduced data of in-
fants <32 WG with LWGA, leukopenia and the need for
neonatal resuscitation because the vitality at birth could
confuse or interact with the other three introduced vari-
ables. However, as noted in the results, only the high de-
gree of prematurity (being born before 32 weeks WG)
was a statistically significant factor associated with mor-
tality.

In conclusion, in this study of children of mothers with
HELLP syndrome, a poor short-term prognosis with high
mortality (12.9%) is demonstrated, which is related to the
high incidence of prematurity but not with LWGA, leukope-
nia, or need for neonatal resuscitation at birth.
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Table 4 Comparison between neonates who died after birth with those who survived.

Neonates who died Surviving neonates p value

No. of cases 4 27
Maternal data

Mother’s age (median) 34.2 years 35.2 years NS

Primigravida 75.0% 57.7% NS
Pregnancy and birth

Gestational age (median) 29.2 WG 33.6 WG 0.01

Twins 0% 38.5% NS

Induced 75% 56.5% NS

Cesarean 100% 88.5% NS

Resuscitation 75% 68% NS

Intubation 50% 84.6% NS
Neonatal data

Weight (median) 942 g 1,906 g 0.005

Weight <P10 50% 42.3% NS

Sex (male) 50% 57.7% NS
Alteration (blood count at birth)

Leukopenia 25% 50% NS

Neutropenia 25% 11.5% NS

Platletopenia 25% 19.2% NS
Evolutive pathology

Respiratory distress 75% 30.8% NS

Vertical sepsis 0% 3.8% NS

Nosocomial sepsis 50% 11.5% NS

PVH 25% 3.8% NS

NEC 25% 3.8% NS

WG, weeks of gestation; NS, nonsignificant; P10, 10th percentile for gestational age; PVH, periventricular hemorrhage; NEC, necrotizing

enterocolitis.

Table 5 Results of logistic regression for value of the effect of risk factors regarding mortality in children of mothers with

HELLP syndrome.

Risk factor OR 95% Cl p value
Gestational age <32 WG 45.3 1.06-1940.8 0.046
Weight <10th percentile at birth 0.85 0.05-12.6 0.906
Need for neonatal resuscitation 0.37 0.01-10.0 0.558
Leukopenia demonstrated in blood count at birth 0.06 0.02-1.94 0.117

WG, weeks of gestation.
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