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ABsTRAcT There have been controversies over the effect of hypertension in preg
nancy on the incidence of lypc I neonatal respiratory distress syndrome or hyaline 
membrane disease (HMD). We investigated the relationship between the incidence of 
HMD and maternal hypertension during pregnancy in 91 infants at 34 week gestation 
or !es . This retrospective cross sectional study included all IJve born babies between 
May 1, 1994 and Apri130, 1995 at Dr. Hasan Sadiki.n Gen raJ Hospital, Bandung. Ma
ternal hypertension during pregnancy was diagnosed in 38 mothers of91 infant stud
ied. The incidence of HMD (5%) in the maternal hypertension during pregnancy group 
was significantly lower than the 62% in the normotensive group (p<O.Ol}. There was a 
negative correlation between the occurence of HMD and hyperten ·ion dUiing preg
nancy. We conclude that the risk of developing HMD in infants born to hypertensive 
mothers is significantly lower than those born to normotensive mothers. (Paediatr In
dones 1998; 38:47-53] 

Introduction 

Hyaline membrane disease (HMD) or respiratory distress syndrome (RDS) type I is a 
major cause of death m the newborn period. HMO occurs after the onset of breathing 
primarily in premature infants with insufficiency of the pulmonary surfactant; its inci
dence is inversely related to gestational age. Some maternal conditions such a.s hyper
tension during pregnancy and certain conditions of intrauterine stress may cause a 
rise of total glucocorticoid level and increase of surfactant synthesis. 

The effect of hypertension in pregnancy on the incidence of HMD remains contro
versial. A number of studies have supported the widely accepted view that maternal 
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hypertensive disease protects the development of HMD. Some workers have found 
that maternal hypertension associated with an decrease incidence of HMD, while oth
ers reported no such a change. These controversies led us to investigate the associa
tion between maternal hypertension and the incidence of HMD in infants less than 34 
weeks gestation born in a referral hospital. 

Methods 

This study was undertaken at the Perinatology Ward, Department of Child Health of 
Hasan Sadikin Hospital, Bandung. A retrospective analysis was made on the incid
ence of HMD in babies with 34 weeks gestational age or less at this hospital from May 
1, 1994 to April 30, 1995. The total number of infants identified was 101; eight of 
them were excluded because of incomplete diagnosis, and two because of maternal 
chronic hypertension, leaving 91 infants available for study. Thirty-eight (42%) were 
born to mothers with hypertension during pregnancy and the remaining 53 (58%) 
were born to normotensive mothers. 

Information on perinatal factors was obtained from the review of mothers' and in
fants' medical records. Hypertension was defined as systolic and diastolic blood pres
sure of> 140/90 mmHg on two occasions of more than six hours apart. Hypertensive 
disease was defined as acute if the onset of hypertension occurred after 20 weeks ges
tation and there was a complete resolution by 12 weeks postpartum. 

Infant information include the respiratory status especially the presence or absence 
of respiratory distress. The diagnosis of HMD was established by using clinical (Silver
man score), and radiographic criteria. Determination of gestational age was based on 
simplified Dubowitz and Ballard scores. Statistical analyses were performed by using 
chi-square test, t-test, and multiple logistic regression model with HMD as dependent 
variable and perinatal characteristics as independent variables. 

Results 

Neonatal factors associated with hypertension during pregnancy are shown in Table 1. 
There was no significant difference between both groups with respect to maternal age, 
sex, and mode of delivery. The body weight and length of infants born to hypertensive 
mothers was higher than that of non-hypertensive ones. We found that hypertension 
during pregnancy occurred most frequently in the first pregnancy (66%); followed by 
second (12%), and third pregnancy (10%). Hypertensive mothers delivered more non
asphyxiated infants (67%) {p<0:001). Compared with the normotensive mothers, those 
with hypertension delivered less infants with RDS (5% vs 63%, p<0.001). 
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Table 1. Association between perinatal characteristics and hypertension during pregnancy 

Characteristics Hypertensive Normotensive p 
(n=38) (n=53) 

1. Mothers' age (yr.), mean (SO) 25.2 (5.9) 26.8 (5.9) p = 0.208 

2. Gestational age (wk.), mean (SO) 32.84 (1 .55) 31 .16 (2.44) p <0.001 

3. Body weight (grams), mean (SO) 2096 (367) 1439 (587) p <0.001 

4. Body length (em), mean (SO) 43.6 (3.1) 39.5 (5.1) p <0.001 

5. Mode of delivery 

• Pervaginam 35 43 p = 0.241 

• Caesarean section 3 10 

6. First child, n (%) 25 (66%) 16 (30%) p = 0.002 

7. Sex 

• Male 20 30 p = 0.871 

• Female 18 23 

8. Asphyxia 

• None 26 10 p <0.001 

• Mild 9 6 

• Moderate 2 12 

• Severe 24 

• Unknown 

9. Type I ROS (HMO) 

• Yes 22 33 p <0.001 

• No 36 20 

10. Intrauterine growth 

• SGA 2 14 p <0.001 

• AGA 36 39 

Note: n = number of subjects, SO = standard deviation; ROS = respiratory distress syndrome; 
HMO = hyaline membrane disease; SGA = small for. gestational age; AGA = appropriate for 
gestational age 
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Table 2. Association between perinatal characteristics and occurrence of HMO 

Characteristic HMO(n=35) Non-HMO (n=56) Total % p value 

Sex 

• Male 22 28 50 54.9 p = 0.326 

• Female 13 28 41 45.1 

Intrauterine growth 

• SGA 6 10 16 17.6 p = 1.0 

• AGA 29 46 75 82.4 

Gestational age (wk) 

• <28 5 1 6 6.6 p = 0.001 

• 28-30 11 7 18 19.8 

• 31~32 10 11 21 23.1 

• 33-34 9 37 46 50.5 

Birth weight (grams) 

• <1000 10 5 15 16.5 p = 0.001 

• 1000-1499 9 6 15 16.5 

• 1500-1999 12 14 26 28.6 

• 2000-2499 3 27 30 33 

• >2500 1 4 5 5.5 

• Mean (SO) 1434 (600) 1888 (536) 

Infant's length (em) 

• Mean (SO) 39.51 (5.35) 42.29 (4.16) p = 0.007 

Mode of delivery 

• Normal 30(82.9%) 48(85%) 78 85.7 p = 0.758 

• Cecarean section 5 8 13 14.3 

Asphyxia 

• None 2 34 36 39.6 p <0.001 

• Mild 5 10 15 16.4 

• Moderate 8 6 14 15.4 

• Severe 19 .6 25 27.5 

• Unknown 
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From the intrauterine growth point of view, we fol.md that most infants of hyperten
sive mothers were appropriate for gestational age 36 cases (94.7%) while those without 
hypertension the proportion of SGA was 39 out of 53. The difference of both gropus 
was statistiacally significant (p <0.001). 

Perinatal factors associated with HMD are shown in Table 2. It shows that male sex, 
intrauterine growth and mode of delivery were not associated with the incidence of 
HMD. On the other hand, infants who developed respiratory distress syndrome had 
significantly lower birth weight, body length and gestational age. Asphyxia, as reflected 
by low Apgar scores, occurred significantly more often in RDS than in control infants 
(54.3% vs 5. 7%). 

The relationship between maternal hypertension and HMD is shown iil Table 3. A 
significantly lower incidence of HMD was found in infants born to mothers with hyper
tension during pregnancy compared with those born to normotensive mothers. 

Table 3. Association between maternal hypertension and the incidence of HMO 

Maternal HMO Non-HMO Total(%) 
hypertension (n=35) (n=58) 

Yes 2 36 38 (42) 

No 33 20 53 (58) 

x2=28.021; p<0.001 

Table 4. Logistic regression analysis between various variables and 
the incidence of HMO 

Variables CoefB SE (B) p Odds ratio 

Hypertension -3.11 1.01 0.0019 0.04 

Infant's body weight 0.27 0.46 0.55 1.31 

Infant's sex -0.23 0.69 0.74 1.31 

Intrauterine growth 1.35 0.89 0.13 3.87 

Gestational age -0.58 0.46 0.21 0.56 

Asphyxia 0.86 0.34 0.0019 2.36 

Mode of delivery 0.47 0.58 0.42 1.61 

Coefficient A -2.79 2.37 0.24 

Note: Coefficient 8 is the regression coefficient of logistic regression, SE (B) is the standard er
ror of coefficient of regression 
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Multivariate analysis using multiple logistic regression model was perlonned to in
vestigate further the association between the confounding effects of birth weight, in
trauterine growth, gestational age, presence of asphyxia and mode of delivery (fable 4). 
After this adjustment, asphyxia and maternal hypertension were still a significant as
sociation to the occurrence of HMO. 

Discussion 

In 1973, Gluck and Kulovich demonstrated that maternal hypertension was associ
ated with an accelerated maturation of the lecithin I sphyngomyeline ratio. 1 This 
study was followed by supportive clinical studies which showed that respiratory dis
tress was less frequent in premature infants following maternal hypertensive disease 
in pregnancy_2-s 

Our study included only infants born with the gestational age of 34 weeks or less 
because the more mature infants were at a relatively low risk for significant morbidity 
or mortality from RDS. Physiologically the production of surlactant will increase rap
idly after 34 weeks of gestational age. 

This study demonstrated that infants of hypertensive mothers had a lower inci
dence of HMO compared with the infants of normotensive mothers (5% vs 63%). The 
mechanism responsible for the lower incidence of HMO in infants of hypertensive 
mothers is not clear. Several investigations suggest that fetal or matemal glucocorti
coids may accelerate fetal lung maturation. We were unable to fmd any study on glu
cocorticoid levels in premature infants born to hypertensive mothers. 9 

To sum up, we have shown that HMO was significantly lower in babies of hyperten
sive mothers both on bivariate and after aqjusting for confounding variables by regres
sion model. Further studies are therefore needed, preferably involving larger number 
of subjects to clarify the association of hypertensive mothers and the occurrence of 
RDS in their babies. 
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