ABSTRACT

Background: During the last two decades, several international studies of women in preterm labor
(PTL) and preterm pre-labor rupture of the membranes (pPROM) have shown a significant association
between microbial invasion of the amniotic cavity (MIAC), some cytokines and chemokines and
preterm birth (PTB). These studies have been performed in countries with much higher incidence of
PTB than that in Sweden. Cerebral palsy (CP) has also been shown to be associated with infectious
and inflammatory mechanisms in several international epidemiological studies. Our aim was to
examine the role of inflammatory mechanisms in PTB and CP in a setting with a low incidence of
preterm birth and perinatal infections.

Material and Methods: In order to examine PTB mechanisms, amniotic fluid (AF) was retrieved
transabdominally from 61 patients in PTL and 47 patients with pPROM, before 34 weeks of gestation
in both groups. Forty-five women at term (= 37 weeks) were included. These women were scheduled
for elective cesarean section after uncomplicated pregnancies. Cervical fluid was obtained from the
external cervical os in all patients in PTL and in all term patients. Polymerase chain reaction analyses
for Ureaplasma urealyticum and Mycoplasma hominis and culture for aerobic and anaerobic bacteria
were performed. Interleukin (IL)-6, IL-8, IL-18 and monocyte chemotactic protein (MCP)-1 were
analyzed with enzyme-linked immunosorbent assay.

In order to examine inflammatory mechanisms in CP, a population-based series of 148 preterm infants
with spastic CP, born 1983-90, were included and matched with a control group (n=296). Subgroup
analyses of patients with spastic diplegia and hemiplegia and those born at <32 and =32 weeks were
performed. Maternal, antenatal and intrapartal variables were retrieved from obstetric records.

Results: MIAC was detected in 16% of women in PTL and 25 % of women with pPROM. Patients in
PTL with MIAC had significantly elevated levels of IL-6, IL-8 and IL-18. The levels of IL-6, IL-8 and
MCP-1 were elevated in MIAC cases in women with pPPROM. There was also a significant association
between elevated levels of IL-6, IL-8, IL-18 and MCP-1 and short amniocentesis-delivery interval (< 7
days) and preterm birth (< 34 weeks) in women in PTL, whereas this association was less evident in
women with pPROM. A receiver-operator-characteristic curve was used to identify the best cut-off
levels of IL-6 and IL-8 in AF for delivery within 7 days. This value was used to define an
inflammatory response. The inflammatory response rate was 46 % in the PTL group and 51% in the
pPROM group. Elevated IL.-18 and MCP-1 were related to an inflammatory response in the women in
PTL. MCP-1 was also related to an inflammatory response in women with pPROM.

There were higher levels of IL-18 and MCP-1 in the cervical fluid of women in PTL, compared with
non-laboring women at term. There were elevated levels of MCP-1 in the cervical fluid of women in
PTL who gave birth within 7 days or before 34 weeks of gestation, who had MIAC or had intra-
amniotic inflammation.

In the epidemiological study of CP, clinical chorioamnionitis/pyelonephritis, long interval between
rupture of membranes and birth, admission-delivery interval <4 hours and Apgar scores of <7 at 1
minute just significantly increased the risk of CP. Apgar scores of <7 at 5 and 10 minutes were
strongly associated with an increased CP risk. Abruptio placentae, Apgar scores <7 at 1 minute and
pathological non-stress test (reason for delivery) were significant risk factors for CP only in the
moderately preterm and hemiplegic groups, whereas fever prior to delivery was a significant risk
factor in the very preterm and spastic diplegic groups. Antibiotics administered during pregnancy only
constituted a risk factor in the spastic diplegic CP group.

Conclusion: The occurrence of intra-amniotic microbial invasion and inflammation in this
population of Swedish women in PTL and pPROM was similar to that reported in data from
populations with a higher incidence of preterm delivery. In addition, our data support an association
between antenatal infection/inflammation and CP.

Keywords: preterm birth, preterm labor, preterm prelabor rupture of membranes, interleukin-6, interleukin-8,
interleukin-18, monocyte chemotachtic protein-1, cerebral palsy, antenatal riskfactors, chorioamninitis.



