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Chorioamnionitis is a major cause of maternal and neonatal
morbidity. The term refers to inflammation of the amniotic
fluid, membranes, placenta, and/or decidua and has been
strongly associated with premature labor, occurring in 30% of
babies born after premature labor with intact membranes
and in 75% with premature rupture of membranes (PROM).1

The incidence of chorioamnionitis varies considerably de-

pending on the gestational age at the time of delivery, with
rates as high as 41% in those born at less than 27 weeks’
gestation, 15% between 28 to 36 weeks’ gestation, and 2% at
term gestation.2 Most cases of chorioamnionitis are a conse-
quence of intra-amniotic infection that has four main sources
including ascending infection through the vagina, hematoge-
nous spread through the placenta, retrograde seeding from
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Abstract Chorioamnionitis contributes to neonatal and maternal morbidity and mortality. We
aimed to evaluate of the impact of clinical and histological chorioamnionitis on
mortality and morbidity of preterm infants. Maternal and neonatal data were collected
in a retrospective cohort of preterm infants less than 30 weeks’ gestation. Infants were
divided into three groups: those born to mothers with clinical chorioamnionitis,
histological chorioamnionitis, or no chorioamnionitis. Of 274 identified preterm infants,
33 infants were born to mothers with clinical chorioamnionitis, 95 to mothers with
histological chorioamnionitis, and 146 to mothers with no chorioamnionitis. Data were
available for 180 (78%) of the 230 survivors at 18 months corrected age. Infants in the
study groups were similar in gestational age, birth weight, and sex distribution. Clinical
and histological chorioamnionitis were not predictive of infant mortality, cerebral palsy,
bronchopulmonary dysplasia, periventricular leukomalacia, or retinopathy of prematu-
rity. Infants in the clinical chorioamnionitis group had significantly lower cognitive
(88 � 10), language (82 � 12), and motor (89 � 11) scores compared with infants in
the histological chorioamnionitis group (101 � 13, p < 0.01; 91 � 13, p < 0.05; and
99 � 13, p < 0.05, respectively) and to infants in the no chorioamnionitis group
(99 � 13, p < 0.01; 92 � 15, p < 0.05; and 97 � 13, p < 0.05, respectively). Clinical
chorioamnionitis is associated with developmental delay in preterm infants despite
adequate treatment.
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the peritoneal cavity through the fallopian tubes, and acci-
dental introduction of pathogens during an invasive
procedure.3

Chorioamnionitis has been shown to be a risk factor for
various morbidities including neonatal sepsis,4 respiratory
distress syndrome,5 bronchopulmonary dysplasia (BPD),6

neonatal meningitis,7 intraventricular hemorrhage (IVH),8

periventricular leukomalacia (PVL),9 cerebral palsy (CP),10

retinopathy of prematurity (ROP),11 and developmental de-
lay.12–14 Short- and long-term sequelae of chorioamnionitis
vary considerably with gestational age. Full-term infants
exposed to chorioamnionitis are at an increased risk of
perinatal depression, encephalopathy, and CP.15–17 On the
other hand, preterm infants are at an increased riskof IVHand
PVL, which can ultimately lead to mental retardation and
CP.18,19 Suggested theories to explain the association be-
tween maternal chorioamnionitis and neonatal morbidities
include the primary endotoxic effect of the invading patho-
gens, placental abruption, fetal vascular inflammation, fetal
cardiac dysfunction, increased fetal oxygen consumption
related to maternal fever, and fetal inflammatory response
syndrome.20–24

Various measures have been made to screen for and
prevent intra-amniotic infection during pregnancy aiming
to minimize chorioamnionitis and associated maternal and
neonatal morbidities. These measures include screening
and management of urinary tract infection throughout
the pregnancy,25,26 the use of antibiotics in patients with
PROM who are being managed expectantly,27,28 develop-
ment of and adherence to chemoprophylaxis guidelines for
group B streptococcal (GBS) colonization,29,30 and intra-
partum antibiotics for clinical chorioamnionitis.31,32 The
efficacy of these measures in reducing maternal and neo-
natal morbidities shows considerable variation among dif-
ferent trials. Administration of antibiotics in patients with
PROM was associated with a significant reduction in the
incidence of histological chorioamnionitis but did not mod-
ify the frequency of funisitis.33 Treatment of bacteriuria in
pregnant women was found to clear the asymptomatic
bacteriuria, lower the incidence of maternal pyelonephritis,
and reduce the incidence of low-birth-weight infants.34

Antibiotics prescribed for women with PROM were associ-
ated with some short-term benefits like prolongation of
pregnancy, less infection, and less abnormal cerebral ultra-
sound before discharge from hospital.35,36 Intrapartum
antibiotic treatment of women colonized with GBS de-
creased the rate of infant colonization and early onset
neonatal infection with GBS.37 Administration of broad-
spectrum antibiotics for clinical chorioamnionitis has been
associated with significant reduction in neonatal sepsis and
pneumonia.38

Wehypothesized that early detection and strict manage-
ment of intra-amniotic infection would improve the out-
come of preterm infants. Accordingly, our objective was to
evaluate if prepartum prophylaxis against intra-amniotic
infection and intrapartum management of chorioamnioni-
tis improves the mortality and morbidity of preterm
infants.

Subjects and Methods

Study Design
This was a retrospective cohort study aiming to compare the
outcomes of preterm infants born to mothers with versus
those born to mothers without chorioamnionitis at Sunny-
brook Health Sciences Centre in Toronto, Canada. Charts for
infants and mothers were reviewed for the accuracy of
maternal and neonatal data and the presence of developmen-
tal assessment at 18 months’ corrected gestational age. The
study was approved by the Research Ethics Boards at Sunny-
brook Health Sciences Centre.

Subjects and Data
Preterm infants born at less than 30 weeks’ gestation who
were admitted to the Neonatal Intensive Care Unit (NICU) of
Sunnybrook Health Sciences Centre between January 2007
and December 2008 were included. No formal power analysis
or sample size estimate was performed.

A study protocol was designed in which maternal and
neonatal data were retrospectively collected. Maternal data
included: presence and duration of fever (>38°C) prior to
delivery, last recorded white blood cell count, evidence for
urinary tract infection (proven by positive urine culture) at
any time during pregnancy, maternal GBS status, presence
and duration of rupture of membranes, foul odor of the
amniotic fluid, obstetric diagnosis of clinical chorioamnioni-
tis, pre- and intrapartum antibiotics prescribed for any intra-
amniotic infection, mode of delivery, treatment with antena-
tal steroids, and placental pathology as determined by a
perinatal pathologist. Neonatal data included: gestational
age, sex,weight at birth, birthweight in relation to gestational
age, and Apgar score at 1 and 5 minutes. Neonatal outcomes
included mortality (defined as death before hospital dis-
charge), CP, early onset sepsis, BPD (defined as oxygen
requirement at 36 weeks’ corrected gestational age),39 pre-
threshold or threshold ROP,40 unilateral or bilateral hearing
impairment, any grade IVH and ventricular dilatation as
detected by head ultrasound,41 PVL by head ultrasound,42

and neurodevelopmental assessment at 18months’ corrected
age assessed by the Bayley Scales of Infant Development
(third edition) (BSID-III).43

Depending on presence or absence of chorioamnionitis,
preterm infants were divided into three groups: clinical
chorioamnionitis, histological chorioamnionitis, or no cho-
rioamnionitis. Clinical chorioamnionitis was defined as the
presence of maternal fever of greater than 38°C (100.4°F)
and two of the following conditions: maternal leukocytosis
(greater than 15,000 cells/mm3), maternal tachycardia
(greater than 100 beats/min), fetal tachycardia (greater
than 160 beats/min), uterine tenderness, and foul odor of
the amniotic fluid.2 Histological chorioamnionitis was de-
fined as the presence of inflammation of the chorioamnion
or the umbilical cord (funisitis), chorionic vasculitis, and
umbilical phlebitis or vasculitis in the placental patholo-
gy.44 Women with both clinical and histological chorioam-
nionitis were included in the clinical chorioamnionitis
group.
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Statistical Analysis
Differences between the study groups were assessed using
the analysis of variance with Tukey test for continuous
variables, and the chi-square (χ2) test with Fisher exact for
categorical variables. Odds ratios (ORs) and 95% confidence
intervals (CIs) were calculated to assess the magnitude of the
differences. Spearman test was used to assess the correlation
between developmental outcome and risk factors. Kaplan-
Meier survival analysis was used to compare probability of
survival between studied groups over time. Unless otherwise
stated, values are expressed as means � standard deviations
or absolute numbers and percentages. Analysis was per-
formed using SPSS statistical software (version 16; SPSS,
Chicago, IL). We did not do a formal power analysis or sample
size estimation. p values of <0.05 were considered statisti-
cally significant.

Results

We identified274preterm infantswith agestational age of less
than 30weeks (mean 27 � 1.6 weeks and amean birthweight
of 952 � 269 g) during the study period. Out of this cohort, 33
(12%) infants were born to mothers with clinical chorioamnio-
nitis, 95 (35%) infants were born to mothers with histological

chorioamnionitis, and 146 (53%) infants were born tomothers
with no chorioamnionitis. Of these infants, 230 (84%) survived
to hospital discharge. Data were available for 180 (78% of
survivors) at 18 months’ corrected age who attended the
follow-up clinic. Of those survivors, 23 were in the clinical
chorioamnionitis group, 61 in the histological group, and 96 in
the no chorioamnionitis group as shown in ►Fig. 1.

Prolonged PROM was significantly higher in the clinical
(n ¼ 21, 64%, p < 0.001) and histological (n ¼ 45, 47%,
p < 0.001) chorioamnionitis groups compared with the no
chorioamnionitis (n ¼ 25, 17%) group (►Table 1). Urinary
tract infection was not significantly different between the
studied groups representing 4 (12%), 14 (15%), and 9 (6%)
mothers in the clinical, histological, and no chorioamnionitis
groups respectively. GBS screening was positive in 5 (15%),
16 (17%), and 20 (14%) mothers with clinical, histological, and
no chorioamnionitis, respectively.

Prepartum antibiotics were prescribed to 28 (85%) moth-
ers with clinical and to 70 (75%) mothers with histological
chorioamnionitis (►Table 1). Most of them were given for
PROM. All mothers with clinical chorioamnionitis were
treated with intrapartum antibiotics.

Infants born to mothers with clinical and histological
chorioamnionitis had similar gestational ages, birth weights,

Figure 1 Study group characteristics. NEC, necrotizing enterocolitis.
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sex distribution, exposure to antenatal steroid therapy, and
Apgar scores compared with infants in the no chorioamnio-
nitis groups (►Table1). Premature labor resulting in vaginal
delivery was significantly associated with clinical (n ¼ 14,
42%, p < 0.00) and histological chorioamnionitis (n ¼ 51,
54%, p < 0.00) groups compared with no chorioamnionitis
(n ¼ 27, 19%) group (►Table 1).

There were no differences in mortality rates between the
three groups (►Table 2). Kaplan-Meier estimates of cumula-
tivemortality produced similar results (►Fig. 2) indicating no
overall effect of chorioamnionitis on incidence or timing of
death.

Extreme prematurity and necrotizing enterocolitis were
the main causes of mortality during NICU admission among
the full cohort (►Fig. 1).

When adjusted for mode of delivery and PROM, intraven-
tricular hemorrhage (particularly grades 1 and 2) was signifi-
cantly higher in the clinical (n ¼ 13, 39%) and histological
(n ¼ 26, 27%) chorioamnionitis groups compared with no
chorioamnionitis (n ¼ 23, 16%) group (►Table 2); other

short-term neonatal outcomes including BPD, ROP, and early
onset sepsis were not different between the studied groups
(►Table 2). Also, long-term outcomes including CP and
hearing impairment were not statistically different between
the studied groups (►Table 3).

Neurodevelopmental assessment by BSID-III at 18months’
corrected age revealed a significantly higher number of
infants whose cognitive, language, and motor scores were
below average in the clinical chorioamnionitis group when
compared with infants in the no chorioamnionitis groups
(►Table 3). Therewas a significantly higher number of infants
whose language scores were severely impaired (below a
composite score of 70) in the clinical chorioamnionitis group
when compared with infants in the no chorioamnionitis
groups (►Table 3). Infants in the clinical chorioamnionitis
group had significantly lower cognitive (88 � 10), language
(82 � 12), andmotor (89 � 11) scores comparedwith infants
in the histological chorioamnionitis group (101 � 13,
p < 0.01; 91 � 13, p < 0.05; and 99 � 13, p < 0.05, respec-
tively) and to infants in the no chorioamnionitis group

Table 1 Baseline Characteristics of Preterm Infants

Characteristics Clinical Chorioamnionitis
(n ¼ 33)

Histological Chorioamnionitis
(n ¼ 95)

No Chorioamnionitis
(n ¼ 146)

Gestational age (wk) 27.3 � 1.3 27.0 � 1.7 27.1 � 1.7

Birth weight (g) 988 � 226 976 � 273 927 � 275

Male 15 (46%) 54 (56%) 83 (57%)

PROM 21 (64%)a 45 (47%)a 25 (17%)

Apgar score

1 min 5.2 � 2.4 5.5 � 2.4 5.6 � 2.3

5 min 6.8 � 2.0 7.2 � 1.8 7.5 � 1.7

Antenatal steroid

Two doses 18 (55%) 58 (61%) 103 (71%)

One dose 7 (21%) 19 (20%) 27 (18%)

None 8 (24%) 18 (19%) 16 (11%)

Mode of delivery

VD 14 (42%)a 51 (54%)a 27 (19%)

Forceps 0 (0%) 2 (2%) 0 (0%)

Vacuum 0 (0%) 0 (0%) 1 (0.5%)

CS (no PTL) 0 (0%)a 5 (5%)a 59 (40%)

CS (PTL) 19 (58%) 37 (37%) 59 (40%)

Weight for gestation

SGA 5 (15%) 8 (9%)a 39 (27%)

AGA 28 (85%) 86 (91%)a 104 (71%)

LGA 0 (0%) 0 (0%) 3 (2%)

Maternal antibiotics therapy

Prepartum prophylactic 28 (85%)a 70 (74%)a 27 (18)

Intrapartum therapeutic 33 (100%)a 0 (0%) 0 (0%)

Data expressed as mean � standard deviation or n (%). PROM, premature rupture of membranes; VD, vaginal delivery; CS, cesarean section; PTL,
preterm labor; SGA, small for gestational age; AGA, average for gestational age; LGA, large for gestational age.
ap < 0.05 by analysis of variance or chi-square test compared with no chorioamnionitis group.
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(99 � 13, p < 0.01; 92 � 15, p < 0.05; and 97 � 13,
p < 0.05, respectively; ►Fig. 3).

When the results were reviewed after exclusion of cases
with early onset sepsis, cognitive, language, andmotor scores
remained significantly lower in the clinical chorioamnionitis
group compared with infants in the histological chorioam-
nionitis and the no chorioamnionitis groups. Cognitive, lan-
guage, andmotor scoreswere not different between infants in
the histological chorioamnionitis and no chorioamnionitis
groups.

Within the histological chorioamnionitis group, neurode-
velopmental outcomes did not show any significant difference
in correlationwith stages of histological chorioamnionitis (i.e.,

chorionitis versus amnionitis or funisitis;►Table 4). Cognitive,
language, and motor scores did not show any significant
relation or associationwith the duration of rupture of amniotic
membranes or duration ofmaternal fever at timeof birth in the
clinical or histological chorioamnionitis group.

Discussion

Prevention and management of intra-amniotic infection has
gained considerable attention in the past few years. However,
the efficacy of preventive and therapeutic measures in mini-
mizing neonatal morbidities varies among previous reports.
Our main finding is that despite adequate intrapartum
treatment, clinical chorioamnionitis is associatedwith neuro-
developmental delay in preterm infants. This finding is
consistent with previous reports of the association between
maternal chorioamnionitis and poor neurodevelopmental
outcome of preterm infants.45–47

Ascending infection, the most common route leading to
chorioamnionitis, progresses through several stages starting
with colonization of the vagina by pathogenic strains, inva-
sion and proliferation in the decidua, inflammation of amni-
otic membranes (amnionitis), inflammation of the umbilical
cord (funisitis), fetal vasculitis, and finally bacteria and/or
their endotoxins gaining access to the fetus through the
amniotic fluid or fetal vessels.3 Accordingly, it is reasonable
to think that fetal involvement and outcome would be
proportionate to the severity and stage of chorioamnionitis,
with clinical chorioamnionitis being more severe than
the histological stage. To assess this, we compared the
outcome of preterm infants born to mothers with either
clinical or histological chorioamnionitis to those with no
chorioamnionitis.

The impact of histological chorioamnionitis on the
outcome of preterm infants has been inconsistent among

Table 2 Impact of Chorioamnionitis on Short-Term Outcomes of Preterm Infants

Variable Clinical Chorioamnionitis
(n ¼ 33)

Histological Chorioamnionitis
(n ¼ 95)

No Chorioamnionitis
(n ¼ 146)

n (%) OR 95% CI p n (%) OR 95% CI p n (%)

Mortality 4 (12%) 0.6 0.1–2.1 0.47 15 (16%) 0.8 0.3–1.7 0.59 25 (17%)

Chronic lung disease 4 (12%) 0.3 0.11–1.2 0.11 21 (22%) 0.8 0.4–1.6 0.57 38 (26%)

Retinopathy of prematurity

Prethreshold 6 (18%) 1.3 0.4–4.0 0.55 15 (16%) 1.7 0.8–3.7 0.14 35 (24%)

Threshold 1 (3%) 0.2 0.01–2.4 0.20 1 (1%) 0.9 0.1–11.9 0.94 2 (1%)

Head ultrasound results

Any grade IVH 13 (39%) 0.3 0.1–0.7 0.01a 26 (27%) 0.4 0.2–0.94 0.03a 23 (16%)

Grade 3–4 IVH 0 (0%) 0 0 0 0 (0%) 0 0 0 3 (2%)

Ventriculomegaly 3 (9%) 0.2 0.04–1.4 0.18 0 (0%) 0 0 0 5 (3%)

PVL 1 (3%) 0.3 0.01–10.5 0.54 3 (3%) 0.3 0.02–3.3 0.32 1 (0.5%)

Early onset sepsis 3 (9%) 0.3 0.06–1.9 0.24 4 (4%) 0.7 0.16–3.7 0.7 5 (3%

IVH, intraventricular hemorrhage; PVL, periventricular leukomalacia.
ap < 0.05 by multinomial logistic regression adjusted for mode of delivery and presence of premature rupture of membranes.

Figure 2 Kaplan-Meier survival curves for infants according to studied
group. A log-rank test for homogeneity of the survival curves was
conducted over the 60-day period (p ¼ 0.8).
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previous research reports. We found that histological cho-
rioamnionitis was not associated with increases in any of the
neonatal morbidities or impaired neurodevelopmental out-
comes in our cohort of infants. Previous reports have shown
that histological chorioamnionitis was associatedwith higher
incidences of IVHand ROP in preterm infants but had no effect
on mental and psychomotor developmental indices or risk of
CP.14,19 Other reports revealed that histological chorioam-
nionitis was not associated with increase in the risk of IVH.48

The inconsistency among previous reports may be related to
the broad definition used for histological chorioamnionitis

rather than to the stage. Rovira et al found that funisitis
carried a higher risk ofmoderate to severe disability at 2 years
of age in preterm infants compared with other stages of
histological chorioamnionitis.45 Pacora et al found that new-
borns whose umbilical cords have evidence of funisitis had
higher rates of clinical chorioamnionitis and neonatal sepsis
than in those who did not (40% versus 8%, and 40% versus 4%,
respectively; p < 0.01).49 Park et al found that the fetal and
intra-amniotic inflammatory response was more intense
with the involvement of the amnion rather than chorionitis
alone.50 Accordingly, fetal infection and consequent adverse
neonatal outcome were more highly correlated with invasion
and inflammation closer to the fetus. In contrast to the
previous reports, we did not find any difference in neonatal
outcomes between different stages of histological chorioam-
nionitis in our cohort.

Unlike histological chorioamnionitis, clinical chorioam-
nionitis has a more consistent deleterious effect on neonatal
outcome.18,51 In a meta-analysis of �30 trials, clinical cho-
rioamnionitis was associated with increased risk of PVL
(relative risk [RR], 3.0; 95% CI, 2.2 to 4.0) and CP in babies
born preterm (RR, 1.9; 95% CI, 1.4 to 2.5) and at term (RR, 4.7;
95% CI, 1.3 to 16.2).9 In comparison to previous reports,
clinical chorioamnionitis did not increase the risk of PVL,
CP, or any of the major neonatal morbidities in our cohort.
However, despite adequate treatment, infants whowere born
to mothers with clinical chorioamnionitis had lower cogni-
tive, language, andmotor development scores comparedwith
those without clinical chorioamnionitis.

Although invading pathogens and their endotoxic prod-
ucts are suggested as a possible cause for fetal injury in
chorioamnionitis,20 the fetal inflammatory response has
currently been receiving greater consideration as a cause of

Table 3 Impact of Chorioamnionitis on Long-Term Outcomes of Preterm Infants

Variable Clinical Chorioamnionitis
(n ¼ 33)

Histological Chorioamnionitis
(n ¼ 95)

No Chorioamnionitis
(n ¼ 146)

n (%) OR 95% CI p n (%) OR 95% CI p n (%)

Cerebral palsy 2 (6%) 1.3 0.2–7.9 0.72 2 (2%) 0.4 0.08–2.1 0.3 9 (6%)

Hearing impairment

Unilateral 2 (6%) 0.1 0.01–1.1 0.06 0 (0%) 0 0 0 2 (1%)

Bilateral 0 (0%) 0 0 0 3 (3%) 2.2 0.4–9.8 0.29 7 (5%)

BSID-III score below average for age

Cognitive 9 (27%) 0.2 0.06–0.9 0.04a 6 (6%) 2.1 0.6–7.1 0.2 14 (9%)

Language 15 (45%) 0.3 0.09–1.0 0.04a 18 (19%) 1.2 0.5–2.6 0.6 21 (14%)

Motor 6 (18%) 0.2 0.04–0.8 0.03a 6 (6%) 1 0.3–3.5 0.9 11 (7%)

BSID-III score below 70

Cognitive 0 (0%) 0 0 0 0 (0%) 0 0 0 3 (2%)

Language 4 (12%) 0.1 0.02–0.7 0.02a 4 (4%) 0.9 0.2–5.0 0.9 5 (3%)

Motor 1 (3%) 0.8 0.6–12.2 0.9 1 (1%) 1.6 0.1–16.9 0.6 4 (3%)

BSID-III, Bayley Scales of Infant Development third edition; CI, confidence interval; OR, odds ratio.
ap < 0.05 compared with no chorioamnionitis group by multinomial logistic regression adjusted for mode of delivery and presence of premature
rupture of membranes.

Figure 3 Mean Bayley Scales of Infant Development (third edition)
(BSID-III) composite score for studied preterm infants at 18 months’
corrected age. SD, standard deviation. (*p < 0.05 by analysis of
variance with Tukey test compared with no chorioamnionitis group;
#p < 0.05 by analysis of variance with Tukey test compared with
histological chorioamnionitis group.)
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fetal injury.3 As a result of this inflammatory response,
cytokines (interleukins-1 and -6; tumor necrosis factor-α)
are increased in the fetal blood, potentially initiating necrosis
of white matter in the fetal brain and leading to long-term
neurological sequelae, including CP.52 Gomez et al demon-
strated that the severity of the fetal inflammatory response
syndrome, presented by the level of fetal plasma interleukin-
6 (>11 pg/mg), was an independent predictor of severe
neonatal morbidity (OR, 4.3; 95% CI, 1.0 to 18.5) and of
PTL.53 Our finding of poor neurodevelopmental outcomes
in the clinical chorioamnionitis group despite adequate treat-
ment and the lack of association between neurodevelopmen-
tal outcomes and the subgroups with histological
chorioamnionitis support the previous reports that fetal
inflammatory response syndrome is more intense with clini-
cal chorioamnionitis and ismore predicative of poor outcome
in the preterm infant. Accordingly, adequate peripartum
treatment of chorioamnionitis may suppress the fetal inflam-
matory response syndrome, decrease the levels of inflamma-
tory cytokines, and minimize neonatal sequelae. A proper
study design to prove this theory will be difficult, as it will be
unethical to have a control group of inadequately treated
pregnant mothers to compare the level of fetal inflammatory
response and neonatal outcome to an adequately treated
group. However, previous reports have shown that antenatal
measures that decrease the fetal inflammatory response
syndrome are associated with better neonatal outcomes.
Antenatal corticosteroids administered in preterm birth as-
sociated with chorioamnionitis have been shown to decrease
the incidence of severe IVH (OR, 0.29; 95% CI, 0.10 to 0.89;
p ¼ 0.03) and periventricular leukomalacia (OR, 0.35; 95% CI,
0.14 to 0.85; p ¼ 0.02).54

Our results are limited by a moderate loss to follow-up
(22%), which may justify repeated analysis with and without
missing data. Because the percentage of morbidity seen in
babies who attend versus those who do not attend follow-up
varies between reports and is unknown in our cohort; we did
not want tomake any assumptions about the incidence of the
various outcomes in those infants seen versus those who
failed to attend. Another limitation is the retrospective design
of the study, which allows for personal bias in the decision to
administer pre- or intrapartum antibiotics. However, this bias
is limited by a clear hospital policy in defining chorioamnio-
nitis and close adherence to an approved management
protocol.

In conclusion, clinical chorioamnionitis is associated with
poor neurodevelopmental outcome in preterm infants de-

spite adequate treatment. Future research is needed to ex-
plore sensitive and specific markers for the initiation of fetal
inflammatory response syndrome and the correlation with
neonatal outcome. Detection of early markers of impending
clinical chorioamnionitis may allow for preemptive treat-
ment with resultant improvement in neonatal outcome.
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