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ABSTRACT

Background Antenatal glucocorticoid therapy de-
creases the incidence of several complications among
very premature infants. However, its effect on the oc-
currence of cystic periventricular leukomalacia, a ma-
jor cause of cerebral palsy, remains unknown.

Methods We retrospectively analyzed a cohort of
883 live-born infants, with gestational ages ranging
from 24 to 31 weeks, who were born between Janu-
ary 1993 and December 1996 at three perinatal cen-
ters in the Paris area. The mothers of 361 infants had
received betamethasone before delivery, the moth-
ers of 165 infants had received dexamethasone be-
fore delivery, and the mothers of 357 infants did not
receive glucocorticoids. We compared the rates of
cystic periventricular leukomalacia among the three
groups of infants in bivariate and multivariate analy-
ses after adjustment for confounding factors.

Results The rate of cystic periventricular leukoma-
lacia was 4.4 percent among the infants whose
mothers had received betamethasone, 11.0 percent
among the infants whose mothers had received dex-
amethasone, and 8.4 percent among the infants
whose mothers had not received a glucocorticoid.
After adjustment for gestational age, the mode of
delivery, and the presence or absence of chorioam-
nionitis, prolonged interval between the rupture of
membranes and delivery (>24 hours), preeclampsia,
and the use of tocolytic drugs, antenatal exposure to
betamethasone was associated with a lower risk of
cystic periventricular leukomalacia than was either
the absence of glucocorticoid therapy (adjusted odds
ratio, 0.5; 95 percent confidence interval, 0.2 to 0.9)
or exposure to dexamethasone (adjusted odds ratio,
0.3; 95 percent confidence interval, 0.1 to 0.7). The
adjusted odds ratio for the group of infants whose
mothers had received dexamethasone as compared
with the group of infants whose mothers had not re-
ceived a glucocorticoid was 1.5 (95 percent confi-
dence interval, 0.8 to 2.9).

Conclusions Antenatal exposure to betamethasone
but not dexamethasone is associated with a decreased
risk of cystic periventricular leukomalacia among very
premature infants. (N Engl J Med 1999;341:1190-6.)
©1999, Massachusetts Medical Society.
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NTENATAL glucocorticoid therapy can

prevent several life-threatening complica-

tions of preterm delivery such as the respi-

ratory distress syndrome and intraventric-
ular hemorrhage.! The recommended glucocorticoid
regimens consist of the administration to the mother
of either two 12-mg doses of betamethasone given
intramuscularly 24 hours apart or four 6-mg doses
of dexamethasone given intramuscularly 12 hours
apart.2 As compared with placebo, both regimens are
associated with a similar decrease in the incidence of
the respiratory distress syndrome.? Several controlled
studies have compared the in utero effects of ma-
ternal betamethasone and dexamethasone adminis-
tration.*¢ In two of them, betamethasone adminis-
tration was associated with a significant reduction in
fetal movements and heart-rate variability.+5 Because
a decrease in the variability of the fetal heart rate can
be misinterpreted as a sign of fetal distress in fetuses
with growth retardation, treatment with dexametha-
sone may be preferable.®> In all other circumstances,
the choice of the regimen depends on such factors as
a center’s usual approach to treatment, availability,
cost, or the number of injections needed.

A National Institutes of Health consensus confer-
ence on the effect of glucocorticoids on fetal matu-
ration identified several areas that need to be stud-
ied, including the effects of antenatal glucocorticoid
administration on perinatal hypoxic—ischemic brain
injury.? Indeed, in contrast to the case of intraven-
tricular hemorrhage, little is known about the rela-
tion between antenatal glucocorticoid administration
and the incidence of cystic periventricular leukoma-
lacia, the most frequent cause of cerebral palsy in
children who are born prematurely. Therefore, we
assessed the effect of various obstetrical variables, in-
cluding antenatal exposure to betamethasone and
dexamethasone, on the incidence of cystic periven-
tricular leukomalacia in very premature infants.

From the Services de Réanimation Néonatale et Gynécologic—Obsté-
trique, University Hospital Antoine Béclére, Clamart (O.B., L.E-L., EA.,
M.D., TL.-M.); the Unité de Recherches Epidémiologiques sur la Santé
des Femmes et des Enfants, INSERM, Unité 149, Villejuif (L.E-L., M.K.);
the Services de Réanimation Néonatale et Gynécologie—Obstétrique, Uni-
versity Hospital Cochin Port Royal, Paris (P.-H.J., E.P); and the Services
de Réanimation Néonatale et Gynécologie—Obstétrique, University Hos-
pital Saint Vincent de Paul, Paris (C.H., J.L.) — all in France. Address
reprint requests to Dr. Lacaze-Masmonteil at Réanimation et Pédiatrie
Néonatales, Hopital Antoine Béclere, Assistance Publique—Hopitaux de
Paris, 157, rue de la Porte-de-Trivaux, 92141 Clamart, France.
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METHODS

This retrospective study was carried out in three perinatal cen-
ters of the Assistance Publique—Hopitaux de Paris organization.
We studied all 883 infants with gestational ages ranging from 24
to 31 weeks who were born in these centers and who were sub-
sequently admitted to the neonatal intensive care unit between
January 1993 and December 1996. We reviewed the records of
all the mothers to determine the causes of preterm delivery, the
dates of administration and number of courses of glucocorticoid,
the glucocorticoid regimen used, any use of tocolytic and antibi-
otic therapy, and the mode of delivery. We also reviewed the rec-
ords of the infants.

Glucocorticoid Therapy

At the time of the study, the recommended antenatal glucocor-
ticoid regimen consisted of the administration to the women of
cither two 12-mg doses of betamethasone (Célestene or Céle-
stene chronodose, Roche, Paris) given intramuscularly 24 hours
apart or four 6-mg doses of dexamethasone (Soludecadron, Merck,
Paris) given intramuscularly 12 hours apart. Both glucocorticoids
were used in the three centers during the study period. If the wom-
en had not delivered and were still at risk for preterm delivery,
additional courses of the same regimen were administered every
7 to 10 days.

Antenatal Events

Gestational age was based on the date of the last menstrual pe-
riod and on ultrasonographic findings during the first trimester of
pregnancy. The main causes of preterm delivery were chorioam-
nionitis, rupture of amniotic membranes more than 24 hours
before delivery, vaginal bleeding (placenta previa or placental abrup-
tion), intrauterine growth retardation, and preeclampsia. Chor-
ioamnionitis was defined by the presence of preterm labor in
association with at least two of the following prepartum or post-

partum criteria: maternal temperature of more than 38°C on at least
two occasions, maternal serum C-reactive protein concentration
of more than 20 mg per liter (normal, <10), positive bacterial
culture of amniotic fluid obtained by amniocentesis, and docu-
mented neonatal sepsis. Intrauterine growth retardation was diag-
nosed by ultrasonography; all cases were confirmed after delivery
(on the basis of a birth weight below the 10th percentile).” Pre-
eclampsia was defined on the basis of the finding of urinary pro-
tein excretion of more than 300 mg per 24 hours and a blood
pressure of more than 140/90 mm Hg on two occasions.

In addition to antenatal glucocorticoid therapy, maternal treat-
ments considered in the study were the use of intravenous tocol-
ysis with albuterol (Glaxo, Boulogne, France), intravenous anti-
biotics, and antihypertensive drugs. Magnesium sulfate was not
used as a tocolytic agent or for the treatment of preeclampsia dur-
ing the study period.

Short-Term Neonatal Outcomes

All outcomes, including death, were recorded until the infants
were discharged from the hospital. Respiratory distress syndrome
was diagnosed when at least two of the following were present
during the first 48 hours of life: respiratory failure requiring ei-
ther mechanical ventilation with supplemental oxygen for at least
48 hours or the administration of exogenous surfactant, typical
findings on chest x-ray film (reticulogranular pattern in the lungs
with air bronchograms), or biologic evidence of lung immaturity
on assay of tracheal aspirates (TDx Fetal-Lung-Maturity Assay II,
Abbott Laboratories, North Chicago, Ill.). Bronchopulmonary
dysplasia was defined by the need for supplemental oxygen at 28
days of life; its incidence was calculated in survivors at the same
age. Necrotizing enterocolitis was diagnosed with the use of a
standard combination of clinical signs and radiographic findings.?

Cranial ultrasonography was usually performed twice within the
first week of life and weekly thereafter until 36 weeks of gesta-
tional age, and all three centers used similar techniques. Electro-

TABLE 1. MATERNAL CHARACTERISTICS ACCORDING TO THE ANTENATAL USE OF GLUCOCORTICOIDS. *

No
GLUCOCORTICOIDS
CHARACTERISTIC (N=357)
Chorioamnionitis — % 345
Interval between rupture of membranes 20.7
and delivery >24 hr — %
Vaginal bleeding — % 7.8
Intrauterine growth retardation — % 16.5
Preeclampsia — % 249
Tocolytic drugs — no./total no. (%) 184,356 (51.7)
Adrenergic-antagonist drugs — % 12.9

BETAMETHASONE DEXAMETHASONE P P P
(N=361) (N=165) Vavet  Vaued  VALUES

335 29.7 0.80 0.30 0.40

35.5 25.4 0.001 0.23 0.02

4.1 4.2 0.05 0.13 0.90
16.9 27.9 0.90 0.003 0.004

18.0 224 0.02 0.53 0.23
219/360 (60.8) 71/165 (43.0) 0.01 0.07 0.001

114 7.3 0.53 0.06 0.15

Antibiotic treatment — no./total no. (%) 156,353 (44.2) 190,/361 (52.6) 69/160 (43.1) 0.02 0.80 0.05
Courses of glucocorticoid — % 0.60
1 — 62.0 66.7
2 — 20.3 17.0
=3 — 17.7 16.3
Interval between the last course of glu- 0.42
cocorticoids and delivery —
no./total no.(%)
0-47 hr — 108,357 (30.3) 40/162 (24.7)
48 hr-7 days — 180,357 (50.4) 90/162 (55.6)
>7 days — 69/357 (19.3) 32/162 (19.8)
*The study cohort consisted of 883 infants who were born to 718 women.
1P values are for the comparison of the betamethasone group with the untreated group.
1P values are for the comparison of the dexamethasone group with the untreated group.
§P values are for the comparison of the betamethasone group with the dexamethasone group.
Volume 341 Number 16 1191
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encephalography was performed at least once a week up to an av-
erage of 34 weeks of gestational age.® The infants were assessed
for severe intraventricular hemorrhage (grades 3 and 4 according
to the classification of Papile et al.!?) and cystic periventricular
leukomalacia. The presence of the latter was suggested by a find-
ing of rolandic sharp waves on electroencephalography? and con-
firmed by a finding of bilateral hyperechoic lesions on cranial ul-
trasonography soon after birth, which evolved into localized or
extensive echolucent areas within the brain parenchyma.!!

Ophthalmoscopy was performed 4 weeks after birth and every
2 weeks thereafter until 36 to 40 weeks of gestational age. Only
the most severe stages of retinopathy of prematurity (stages 3 to
5) were recorded.!?

Statistical Analysis

Antenatal events and neonatal outcome were compared by bi-
variate analysis according to whether or not the mother had re-
ceived either betamethasone or dexamethasone. The rates of cystic
periventricular leukomalacia in each of the three groups (untreat-
ed, exposed to betamethasone, and exposed to dexamethasone)
were then analyzed after stratification according to maternal and
neonatal variables. Finally, the relations between antenatal gluco-
corticoid treatment and the occurrence of cystic periventricular
leukomalacia were estimated by two separate multiple logistic-

regression models.’® In the first model, each of the two treated
groups was compared with the untreated group; in the second
model, the betamethasone group was compared with the dexa-
methasone group. Pearson’s chi-square test was used to analyze
categorical data. All P values were based on two-sided tests. Bi-
variate and multivariate analyses were performed with SAS statis-
tical software (SAS Institute, Cary, N.C.) and BMDP software
(BMDP Statistical Software, Los Angeles), respectively.

RESULTS
Characteristics of the Infants and Their Mothers

The study cohort consisted of 883 infants who
were born between 24 and 31 weeks of gestation to
718 women; 361 infants (41 percent) were exposed
to betamethasone, 165 (19 percent) to dexametha-
sone, and 357 (40 percent) to neither glucocorticoid.
The maternal characteristics are shown in Table 1,
and neonatal characteristics in Table 2. There were
significant differences in the distribution of gesta-
tional age among the three groups, with fewer of
the most immature infants in the treated groups. As

TABLE 2. CHARACTERISTICS OF THE NEONATES ACCORDING TO THE ANTENATAL USE OF GLUCOCORTICOIDS.

No
GLUCOCORTICOIDS BETAMETHASONE DEXAMETHASONE
CHARACTERISTIC (N=357) (N=361) (N=165) P VALbe* P VaLuet P VaLuet
Intrauterine growth retardation — % 16.5 16.9 27.9 0.90 0.003 0.004
Delivered by cesarean section — % 56.9 62.9 67.3 0.10 0.02 0.30
Male sex — % 54.6 55.1 52.7 0.90 0.70 0.60
Singleton — % 68.1 53.7 63.0 0.001 0.30 0.05
Gestational age — % 0.001 0.02 0.60
24-26 wk 15.1 7.8 7.3
27-29 wk 40.6 34.3 38.8
30-31 wk 44.3 57.9 53.9
Birth weight <1500 g — % 80.7 76.7 81.8 0.20 0.70 0.20
Apgar score <5 at 5 min — % 31 4.7 1.8 0.30 0.40 0.11
Respiratory distress syndrome — 209/356 (58.7)  164/360 (45.6)  64,/165 (38.8) 0.001 0.001 0.15
no./total no. (%)
Need for exogenous surfactant — 194/356 (54.5) 153/360 (42.5) 57/165 (34.5) 0.003 0.001 0.08
no./total no. (%)
Need for supplemental oxygen —
no./total no. (%)

At 28 days§ 93/299 (31.1) 66,330 (20.0) 33/148 (22.3) 0.001 0.005 0.60
At 36 wk 35/293 (11.9) 26/326 (8.0) 11,/145 (7.6) 0.10 0.16 0.90
Neonatal sepsis — no./total no. (%) 71/357 (19.9) 74/361 (20.5)  18/164 (11.0) 0.80 0.01 0.008
Necrotizing enterocolitis — 16,/356 (4.5) 6,/360 (1.7) 3/164 (1.8) 0.03 0.13 0.90

no./total no. (%)
Grade 3 or 4 intraventricular hemor- 39/357 (10.9) 17/361 (4.7) 7/164 (4.3) 0.002 0.01 0.80
rhage — no. /total no. (%)
Cystic periventricular leukomalacia — 30/357 (8.4) 16/361 (4.4) 18/164 (11.0) 0.03 0.30 0.005
no./total no. (%)
Stage 3, 4, or 5 retinopathy of prema- 2/356 (0.6) 4,360 (1.1) 2/164 (1.2) 0.40 0.40 0.90
turity — no./total no. (%)
Death — % 0.003 0.08 0.10
Within 7 days after birth 11.8 6.4 54
More than 7 days after birth 9.0 5.0 9.7

*P values are for the comparison of the betamethasone group with the untreated group.

1P values are for the comparison of the dexamethasone group with the untreated group.

1D values are for the comparison of the betamethasone group with the dexamethasone group.

§The need for supplemental oxygen at 28 days of life was considered to indicate the presence of bronchopulmonary dysplasia.
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TABLE 3. GESTATIONAL AGE, USE OF ANTENATAL GLUCOCORTICOID TREATMENT, AND
INCIDENCE OF CYSTIC PERIVENTRICULAR LEUKOMALACIA, ACCORDING TO CENTER.*

CENTER 1 CENTER 2 CENTER 3
CHARACTERISTIC (N=431) (N=140) (N=312)
Maternal
Antenatal glucocorticoid adminis-
tration — %
None 339 44.2 47.8
Betamethasone 38.0 329 48.4
Dexamethasone 28.1 229 3.8
Infant
Gestational age — %
24-26 wk 139 4.3 9.0
27-29 wk 37.4 371 38.4
30-31 wk 48.7 58.6 52.6
Cystic periventricular leukomalacia 35/430 (8.1) 14,/140 (10.0) 15/312 (4.8)
— no./total no. (%)
Cystic periventricular leukomalacia
according to antenatal gluco-
corticoid treatment —
no./total no. (%)
None 14,/146 (9.6) 7/62 (11.3) 9/149 (6.0)
Betamethasone 9/164 (5.5) 4/46 (8.7) 3/151 (2.0)
Dexamethasone 12/120 (10.0) 3/32(9.4) 3/12 (25.0)

*The study cohort consisted of 883 infants who were born to 718 women.

compared with the infants whose mothers had not
received glucocorticoids, the infants whose mothers
had received either betamethasone or dexameth-
asone were less likely to require exogenous surfac-
tant and had lower rates of respiratory distress syn-
drome, bronchopulmonary dysplasia (indicated by
the need for supplemental oxygen at 28 days of
life), and grade 3 or 4 intraventricular hemorrhage
(Table 2).

Infants with intrauterine growth retardation were
more likely to have been exposed to dexamethasone
than to betamethasone, whereas infants born after a
prolonged interval between the rupture of amniotic
membranes and delivery were more likely to have
been exposed to betamethasone (Tables 1 and 2).
There was no significant difference between the two
treated groups in the number of full courses of glu-
cocorticoid given antenatally. The interval between
the first intramuscular injection of the last course of
glucocorticoid and delivery was not significantly dif-
ferent in the two treated groups. The frequency of
respiratory distress syndrome, bronchopulmonary dys-
plasia, grade 3 or 4 intraventricular hemorrhage, nec-
rotizing enterocolitis, and stage 3, 4, or 5 retinop-
athy of prematurity was similar in the two treated
groups (Table 2). However, as compared with either
the infants with no exposure to glucocorticoids or the
infants whose mothers received dexamethasone, the
infants whose mothers received betamethasone were
less likely to have cystic periventricular leukomalacia.
As compared with the infants with no exposure to
glucocorticoids, the infants whose mothers had re-

ceived betamethasone had a significantly lower over-
all rate of death (Table 2).

The rates of use of dexamethasone or betametha-
sone differed in the three centers (Table 3). The rate
of cystic periventricular leukomalacia was the lowest
in the center in which betamethasone was given more
often. Moreover, at cach center, the rate of cystic
periventricular leukomalacia was lowest in the group
of infants whose mothers had received betametha-
sone (Table 3).

Risk Factors for Cystic Periventricular Leukomalacia

The overall incidence of cystic periventricular leu-
komalacia ranged from 12.9 percent among infants
whose gestational age was 24 to 26 weeks to 4.2 per-
cent among infants whose gestational age was 30 to
31 weeks (Table 4). Chorioamnionitis, a prolonged
interval between the rupture of membranes and de-
livery, the use of tocolytic drugs, and vaginal delivery
were the peripartum events associated with a higher
rate of cystic periventricular leukomalacia. In contrast,
cystic periventricular leukomalacia was rare among
infants whose mothers had preeclampsia.

Effect of Antenatal Glucocorticoid Treatment on the Risk
of Cystic Periventricular Leukomalacia

For any degree of immaturity and in almost all
subgroups, there was a trend toward a lower fre-
quency of cystic periventricular leukomalacia in the
betamethasone group than in either the untreated
group or the dexamethasone-exposed group (Table
5). The relation between the type of glucocorticoid
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TABLE 4. INCIDENCE OF CYSTIC PERIVENTRICULAR LEUKOMALACIA
ACCORDING TO SELECTED MATERNAL AND NEONATAL
CHARACTERISTICS. *

CysTic
PERIVENTRICULAR No. oF
CHARACTERISTIC LEUKOMALACIA INFANTS P VALUE
percent

Maternal
Chorioamnionitis

No 5.1 590

Yes 11.6 292 0.001
Interval between rupture of

membranes and delivery
>24 hr

No 5.9 639

Yes 10.7 243 0.01
Vaginal bleeding

No 6.3 832

Yes 10.0 50 0.30
Preeclampsia

No 8.4 691

Yes 3.1 191 0.01
Tocolytic drugs

No 5.4 407

Yes 8.9 473 0.05
Antibiotics

No 6.3 459

Yes 8.4 414 0.20
Mode of delivery

Cesarean section 5.6 540

Vaginal 9.9 342 0.01
Infant
Intrauterine growth retardation

No 7.7 716

Yes 5.4 166 0.30
Singleton

No 5.9 341

Yes 8.1 541 0.20
Gestational age

24-26 wk 12.9 93

27-29 wk 9.9 333

30-31 wk 4.2 456 0.001
Respiratory distress syndrome

No 7.0 444

Yes 7.3 436 0.80
Neonatal sepsis

No 6.1 719

Yes 12.3 163 0.006

*The study cohort consisted of 883 infants who were born to 718 women.
Data on outcome were missing for one infant in the dexamethasone group.

given and the risk of cystic periventricular leukoma-
lacia was estimated in two multiple logistic-regres-
sion models, after adjustment for the covariates that
were significantly associated with that outcome: ges-
tational age, the mode of delivery, and the presence
or absence of chorioamnionitis, prolonged interval
between rupture of membranes and delivery, pre-
eclampsia, and use of tocolytic drugs. As compared
with no treatment (Table 6), antenatal administra-
tion of betamethasone was associated with a lower
risk of cystic periventricular leukomalacia (adjusted
odds ratio, 0.5; 95 percent confidence interval, 0.2
to 0.9; P=0.03), whereas dexamethasone was asso-
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ciated with a higher risk, but not a significantly high-
er risk (adjusted odds ratio, 1.5; 95 percent confi-
dence interval, 0.8 to 2.9; P=0.20).

In a separate multiple logistic-regression model,
the administration of betamethasone was associated
with a lower risk of cystic periventricular leukomala-
cia than was the administration of dexamethasone
(unadjusted odds ratio, 0.4; 95 percent confidence
interval, 0.2 to 0.8; adjusted odds ratio, 0.3; 95 per-
cent confidence interval, 0.1 to 0.7; P=0.003). Al-
though the proportion of infants who were exposed
to either betamethasone or dexamethasone varied
according to the center and during the study period,
the associations were not affected by the addition of
these two variables to the models. The results were
similar after the exclusion of infants who had died
within the first seven days after birth.

Among infants from multiple pregnancies, there
was no evidence of concordance for disease outcome
with respect to the risk of cystic periventricular leu-
komalacia. A separate analysis was nevertheless per-
formed for singleton infants. Among singleton infants,
the adjusted odds ratio in the betamethasone-exposed
group as compared with the unexposed group was
0.6 (95 percent confidence interval, 0.3 to 1.4) and
the adjusted odds ratio for the comparison of the
betamethasone-exposed group with the dexametha-
sone-exposed group was 0.3 (95 percent confidence
interval, 0.1 to 0.8).

DISCUSSION

Several observational studies have identified a re-
lation between chorioamnionitis, cystic periventric-
ular leukomalacia, and cerebral palsy.}417 In contrast,
the infants of mothers who had preeclampsia have a
low risk of either cystic periventricular leukomalacia
or cerebral palsy.’s1¢ Antenatal glucocorticoid ther-
apy with betamethasone or dexamethasone reduces
the risk of intracranial hemorrhage in neonates.! Our
results suggest that exposure to betamethasone but
not dexamethasone is associated with a decreased
risk of cystic periventricular leukomalacia.

Several limitations of our study must be under-
lined. First of all, it was observational. Despite the
repeated use of cranial ultrasonography and elec-
troencephalography at the three centers, a few cases
of cystic periventricular leukomalacia may not have
been detected. It is likely, however, that any unde-
tected cases were evenly distributed among the three
groups. It is also impossible to control completely
for indication bias in such an observational study;
Table 1 shows that the prevalence of antenatal risk
factors for cystic periventricular leukomalacia varied
according to the antenatal glucocorticoid treatment
given. However, chorioamnionitis and a prolonged
interval between the rupture of membranes and de-
livery — two high-risk factors for cystic periventric-
ular leukomalacia — were more frequent among in-
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TABLE 5. INCIDENCE OF CYSTIC PERIVENTRICULAR LEUKOMALACIA ACCORDING TO THE ANTENATAL

USE OF GLUCOCORTICOIDS. *

CHARACTERISTIC

Maternal

Chorioamnionitis
No
Yes
Interval between rupture of mem-
branes and delivery >24 hr
No
Yes
Preeclampsia
No
Yes
Tocolytic drugs
No
Yes
Courses of glucocorticoids
1
2
=3
Interval between the last course of
glucocorticoids and delivery
<48 hr
48 hr-7 days
>7 days
Mode of delivery
Vaginal
Cesarean section

Infant

Intrauterine growth retardation
No
Yes
Singleton
No
Yes
Gestational age
24-26 wk
27-29 wk
30-31 wk
Respiratory distress syndrome
No
Yes
Neonatal sepsis
No
Yes

No GLUCOCORTICOIDS BETAMETHASONE DEXAMETHASONE
INCIDENCE  TOTAL NO. INCIDENCE  TOTAL NO. INCIDENCE  TOTAL NO.
OF PVL  OF INFANTS OF PVL  OF INFANTS OF PVL OF INFANTS
% % %
5.1 234 3.3 240 8.6 116
14.6 123 6.6 121 16.7 48
7.1 283 3.9 233 7.3 123
13.5 74 5.5 128 219 41
10.4 268 5.1 296 11.8 127
2.2 89 1.5 65 8.1 37
5.2 172 4.3 141 7.4 94
11.4 184 4.6 219 15.7 70
— — 3.6 224 13.8 109
— — 8.2 73 7.1 28
— — 3.1 64 3.7 27
— — 4.6 108 22.5 40
— — 4.4 180 6.7 89
— — 29 69 9.4 32
11.0 154 5.2 134 18.5 54
6.4 203 4.0 227 7.3 110
9.4 298 4.3 300 11.9 118
34 59 49 61 8.7 46
8.8 114 3.6 167 6.7 60
8.1 243 5.2 194 13.5 104
11.1 54 3.6 28 45.4 11
10.3 145 7.3 124 14.1 64
5.7 158 2.9 209 4.5 89
8.8 147 4.1 196 9.9 101
7.7 209 49 164 12.7 63
6.3 286 4.2 287 9.6 146
16.9 71 5.4 74 22.2 18

*The study cohort consisted of 883 infants who were born to 718 women. PVL denotes cystic periventricular leuko-
malacia. Data on outcome were missing for one infant in the dexamethasone group.

fants whose mothers had received betamethasone than
among infants whose mothers had received dexameth-
asone. Morecover, at each center, the infants whose
mothers had received betamethasone had the lowest
rate of cystic periventricular leukomalacia. Finally,
the consistent decrease in the risk of cystic periven-
tricular leukomalacia that was associated with ante-
natal exposure to betamethasone, which was appar-
ent in both the stratified analysis and the multiple
logistic-regression analyses, suggests that this bene-
ficial effect is due to the treatment and not only to
the characteristics of the women who received it.

Whether the subtle structural difference in the con-
figuration of the methyl group on position 16 — the
only difference between betamethasone and dexa-
methasone — accounts for the neuroprotective effects
of betamethasone remains speculative. Alternatively,
the presence of sulfiting agents in the dexametha-
sone preparation (the preparation available in France
contains 0.155 mg of sulfite per milligram of dexa-
methasone) may account for its lower efficacy. Sulfite
acts in vitro as a neurotoxic agent, especially in com-
bination with peroxynitrite.!3-1

Betamethasone has a more pronounced effect than
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TABLE 6. RESULTS OF MULTIPLE LOGISTIC-REGRESSION ANALYSIS
OF THE RISK OF CYSTIC PERIVENTRICULAR LEUKOMALACIA.*

UNADJUSTED ADJUSTED
Opps RATIO Obbs RaTIO
CHARACTERISTIC (95% Cl) (95% CI)t P VaLue$
Maternal
Chorioamnionitis
No§ 1.0 1.0
Yes 25(1.5-4.1) 1.5(0.8-2.7) 0.20
Interval between rupture
of membranes and
delivery >24 hr
No§ 1.0 1.0
Yes 19(1.1-32) 1.6(09-29)  0.09
Preeclampsia
No§ 1.0 1.0
Yes 0.3(0.1-0.8) 05 (0.2-1.4)  0.17
Tocolytic drugs
No§ 1.0 1.0
Yes 1.7 (1.0-29) 1.2(0.7-23)  0.50
Mode of delivery
Cesarean section§ 1.0 1.0
Vaginal 19(1.1-31) 12(0.6-21)  0.60
Antenatal glucocorticoid
administration
None§ 1.0 1.0
Betamethasone 0.5 (0.3-0.9) 0.5(0.2-0.9) 0.03
Dexamethasone 1.3 (0.7-2.5) 1.5(0.8-2.9) 0.20
Infant
Gestational age
30-31 wk§ 1.0 1.0
27-29 wk 25(1.4-4.5) 24 (1.3-44) 001
24-26 wk 34 (1.6-7.3) 2.4 (1.0-5.5) 0.05

*A total of 880 infants were included in the analysis; data on the use of
tocolytic drugs were missing for 2 infants (1 in the betamethasone group
and 1 in the group given no glucocorticoids), and data on outcome were
missing for 1 infant in the dexamethasone group. CI denotes confidence
interval.

tEach odds ratio was adjusted for all the other listed covariates.
1The P values are for the adjusted odds ratio.

§Infants in this category served as the reference group.

dexamethasone on the variation in fetal heart rate,
which may confound the assessment of the well-
being of fetuses with growth retardation.** None-
theless, in addition to the unexpected protective ef-
fect of betamethasone in this study, there is other
evidence to suggest that betamethasone may be pref-
erable to dexamethasone. First, the offspring of preg-
nant mice given betamethasone performed neurobe-
havioral-development tasks better than the offspring
of pregnant mice given dexamethasone.2? Second,
meta-analyses of randomized trials have shown that
although both glucocorticoids reduce the frequency
of the respiratory distress syndrome, only betametha-
sone reduces neonatal mortality.? Finally, both drugs
have similar beneficial effects on all the other major
adverse outcomes of severe prematurity, and treat-
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ment with betamethasone requires fewer intramus-
cular injections. For all these reasons, betametha-
sone may prove to be the better choice for pregnant
women at risk for preterm delivery.

We are indebted to the staff members of the departments of obstet-
rics and pediatrics of the participating hospitals; to Drs. R. Lenclen
and Y. Ville at the Hospital of Poissy; and to Drs. P. Blanchard
(Sherbrooke University, Sherbrooke, Que., Canada), M.V. Sénat
(Antoine Béclere Hospital, Clamart, France), P. Truffert (Jeanne
de Flandre Hospital, Lille, France), and V. Zupan (Antoine Béclére
Hospital, Clamart, France) for their advice during the prepavation
of this article.
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