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Preterm birth is second only to congenital diseases in
causing morbidity and mortality in infants. To present
preterm labor and delivery, a number of strategics have
been developed. When choosing a strategy to present
preterm birth, however, physicians must remember that
preterm delivery arises from three separate conditions:
iatrogenic preterm labor, premature rupture of mem-
branes, and idiopathic preterm labor. Many of the pro-
grams that have been developed focus on patients svho
are at high risk for iatrogenic preterm birth and prema-
ture rupture of membranes, but do not include patients

There is agreat temptation to take the simple path, uncrit-
icallyfollow the precepts ofleaders in thefield, or succumb to
the seduction ofthe uncontrolled studies.1

Perhaps no other field of medicine is as susceptible to
“bandsvagon medicine,” that is, the svidespread adoption
of practices svith scant proof of efficacy, as obstetrics. The
reason for this tendency is that in obstetrics two human
lives are involved. Any deviation from perfection is
viewed critically, and if a promising technique or tech-
nology' has not been used and a less than perfect outcome
occurs, the physician is held accountable.

The physician’s desire to ensure that every reason-
able action has been taken leading to the safe delivery of
a healthy infant has led to the widespread use of technol-
ogies with little evidence that pregnancy outcomes are
actually improved by these interventions. An example of
this tendency is universal continuous electronic fetal
monitoring. This intervention was originally introduced
as a tool to improve outcomes in high-risk pregnancies,
and was of questionable value even in that patient pop-
ulation,2'4 but its use has been expanded to include all
pregnancies. Only now, after continuous fetal monitor-
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svho are likely to experience idiopathic preterm labor.
Since idiopathic preterm labor is the most common
cause of preterm birth and is the most amenable to
early intervention with tocolytic agents, more preterm
labor education efforts should be included in prenatal
care programs. In addition, further research is needed
to delineate svhich features of preterm birth prevention
programs are responsible for the beneficial effects that
have been observed.
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ing has become the standard of care, arc researchers
questioning its efficacy.5-9 As one expert lamented, “It is
unfortunate that randomized, controlled trials were not
carried out before this form of technology became uni-
versally applied.” 10

As controversy over continuous electronic fetal mon-
itoring grows, physicians are now faced with other tech-
nologies that have shown initial promise. These technolo-
gies address the prevention of preterm birth. The need for
such programs is clear. Preterm births occur in about 10%
of all pregnancies, and prematurity is second only to con-
genital defects in causing neonatal morbidity and mortali-
ty. 11 Furthermore, the costs of caring for low-birthweight
infants are astronomical: the estimated average total charges
in 1985 for a very’ premature infant was $22,678 as com-
pared with $484 for a tenn infant.12 Estimates of the cost
per surviving low-birthweight infant are much higher.13
The total costs of neonatal intensive care alone for prema-
ture infants approached $5 billion in 1985.14Thus, preven-
tion of pretemi birth will have significant morbidity, mor-
tality, and economic benefits.

A critical review of preterm prevention strategies is
therefore warranted. This article examines preterm pre-
vention strategies, reviewing both randomized and non-
randomized studies of various interventions. This article
does not address the utility or comparative properties of
various tocolytic agents, but instead focuses on the be-
havioral, technical, and prophylactic pharmaceutical in-

81



Preterm Birth Preven <n Strategies

lable 1. Subtypes of Preterm Labor

% of
Preterm
Subtype Characteristics of Risk Groups Births
latrogenic preterm Young age, lower socioeconomic 25
labor class, twins, maternal illness
Premature membrane Young age, lower socioeconomic 25

class, maternal cervical infection
or vaginal colonization, uterine
or placental abnormality

rupture

Idiopathic preterm Higher socioeconomic class, 50
labor illicit drug use, obesity

terventions that have been introduced and evaluated in
the past 10 years. Readers interested in efficacy trials of
tocolytic agents are referred to several other reviews on
that topic.1516

The Nature of Preterm Birth: Three
Problems Masquerading as One

Like many troubling problems in medicine, preterm
birth cannot be explained by a single cause. Rather,
preterm labor and birth occurs in patients with a variety
of risk factors and widely diverse socioeconomic back-
grounds and medical histories.17 Preterm birth arises
from three distinct sources: iatrogenic preterm labor,
premature rupture of membranes, and idiopathic pre-
term labor (Table 1). While it is convenient to discuss
preterm labor and preterm birth as if the problem arises
from a single cause, only when the heterogeneous nature
of the problem is understood can the successes and
failures observed in preterm birth prevention programs
be placed in a proper perspective.

latrogenic preterm labor accounts for 25% of all
preterm deliveries. The majority of preterm births in this
category are secondary to complications of pregnancy
such as uncontrollable maternal preeclampsia, deteriorat-
ing maternal medical condition, and worsening intrau-
terine growth retardation. This type of preterm delivery
is sometimes referred to as “medically indicated” preterm
delivery. Medically indicated preterm birth is seen pri-
marily in high-risk, young, indigent mothers who are-
most prone to the medical and obstetrical complications
that necessitate an carlier-than-optimal delivery.17718 A
second cause of iatrogenic preterm birth is poorly timed
elective induction or cesarean section. Thus, preterm
birth prevention for iatrogenic causes must emphasize
controlling maternal medical problems and improving
the nutritional status of patients as well as ensuring
proper pregnancy dating, particularly when elective in-
duction or cesarean section are anticipated.
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Premature rupture of membranes accounts for an
additional 25% of preterm births. In most cases, patients
experience rupture of membranes without prior uterine
contractions, which makes early intervention particularly
difficult. Women at higher risk for spontaneous prema-
ture rupture of membranes include poorer, younger pa-
tients who are at higher risk for sexually transmitted
diseases such as Chlamydia trachomatis or who have bac-
terial vaginosis1920; African-American women19, and
women who have previously had premature rupture of
membranes.2l Since patients with premature rupture of
membranes respond poorly to tocolytic therapy,2 strat-
egies to prevent premature membrane rupture would be
extremely valuable. Unfortunately, the cause of prema-
ture rupture of membranes is poorly understood. There
is some evidence that premature rupture of membranes is
associated with vaginal and cervical infections, and some
current prevention strategies that arc discussed below
focus on this observation. Additional research that ex-
plores the cause of premature rupture of membranes may
enable the development of other strategies to combat this
problem.

The final type ofpreterm birth is idiopathic. Idiopathic
preterm birth accounts for about 50% of all preterm births.
Idiopathic preterm labor refers to the spontaneous onset of
contractions with progressive cervical dilatation and efface-
ment for no apparent reason. Because idiopathic preterm
labor generally responds fairly well to early aggressive toc-
olytic therapy, preterm-birth prevention programs have
placed their emphasis on reducing the incidence of idio-
pathic preterm birth. Programs in preterm-birth prevention
emphasize education, identifying patients who are experi-
encing contractions, and using prophylactic medications to
prevent spontaneous contractions. Although most patients
who experience idiopathic preterm labor are considered
low risk in that they do not fit any of the high-risk catego-
ries for preterm labor, risk factors for idiopathic preterm
labor do exist. These include maternal obesity23 and recent
illicit drug use, particularly cocaine.24 Identification and
treatment of patients who abuse drugs during pregnancy
may reduce the incidence of spontaneous preterm labor in
this group. Risk factors that have not been clearly linked to
an increase in idiopathic preterm labor include maternal
anemiaz and maternal occupational activities.2* 28

Preterm Birth Prevention Strategies:
What Arc We Doing Now?

This discussion focuses individually on three aspects of
preterm birth prevention: (1) behavioral techniques, (2)
uterine monitoring, and (3) the use of prophylactic med-
ications. The literature on these topics was reviewed, and
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studies that used either random allocation or historical
comparisons were selected, based on a mea1ine Search
and review of bibliographies of articles generated bv this
search. Uncontrolled studies and case reports were not
reviewed. Attention was paid to three particular features
of each study: (1) the methodology employed in the
prevention program; (2) study design, either randomized
control or historical control; and (3) the population that
was used for the study, either selected high-risk women

or relatively unselected women, which included those at
low risk.

Behavioral and Educational Approaches

Behavioral approaches to preterm birth prevention em-
phasize early detection of the signs and symptoms of
preterm labor so that preterm labor can be recognized
and tocolysis initiated early in the course of labor. The
foundation of behavioral prevention strategics is educa-
tion. Patients and providers are informed of the signs and
symptoms of preterm labor. Patients are seen on aweekly
basis, and the symptoms of preterm labor arc reviewed
frequently. Patients are told that if they experience these
symptoms, they should seek immediate care. Likewise,
providers arc instructed to carefully observe patients who
present with premature contractions and to employ early
tocolysis for any cervical change. Some programs also
include weekly cervical examinations to note any progres-
sive changes in cervical dilatation or effacement. All
health care providers involved in the care of the patient
participate in the program.

An important aspect of the behavioral techniques of
preterm labor prevention relics on the patient identifying
the symptoms that can predict preterm labor. Several
studies have addressed whether specific signs and symp-
toms are useful for predicting preterm labor. Case-con-
trol studies have noted that patients who were diagnosed
as having preterm labor had a greater frequency of uter-
ine contractions, menstrual-like cramps, backache, and
increased vaginal discharge preceding preterm labor.29-30
One study also noted an increased sensation of pelvic
pressure in patients who experienced preterm labor,29
while another study noted an increase in urinary fre-
quency in preterm labor patients.30 Both of these studies
suffer from recall bias, however: patients in the preterm
labor group were likely to have been in a heightened state
of anxiety and more likely to respond positively to que-
ries about their recent symptoms than patients who were
questioned as part of aroutine clinic visit. Results from a
prospective study that examined common symptoms in a
group of patients in a preterm labor high-risk program
did not confirm any of these findings.3L All of the aforc-
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Table 2. Literature Review of Behavioral Preterm Birth
Prevention Programs

Study Population* Result
Randomi7.cd, controlled studies
Main (198912 High risk No effect
Goidcnberg (1990)3 High risk No effect
Heins (1990)34 High risk No effect
Historical, controlled studies
Herron (1982)3 High risk Reduction
Konte (1988)3% High risk No effect
Mueller-Heubach (1989)37+ High risk Reduction
Meis (1987)3 M patients Reduction
Yawn (1989)39 All patients Reduction

*Population refers to studies that prescreened patients and offered preterm birth
prevention only to high-risk patients, or studies that offered preterm birth prevention
to all patients in the patient population.

f Study began asa randomized controlled trial, but investigators discovered that patients

in the control group were also being instructed m the signs and symptoms ofpreterm

labor; results war then pooledfor both aims ofthe study and compared with histoncal
rates ofpreterm birth.

mentioned svmptoms increased as the gestation of preg-
nancy increased, but none was associated with preterm
delivery. In the present study it was found that vaginal
discharge and diarrhea were the only symptoms associ-
ated with preterm labor. Thus, while patients who expe-
rience preterm labor may report an increase in several
symptoms in the days preceding their labor, these symp-
toms do not appear to be useful in predicting preterm
labor or delivery'.

Effectiveness ofthe stmtepiy. Several studies have eval-
uated behavioral prevention programs (Table 2). Using a
scoring system developed by Creasy and co-workers,3540
many trials have focused on high-risk women and have
generally shown little benefit from behavioral prevention
strategics.32-37. However, as pointed out by others,41-42
the high-risk scoring system tends to identify patients
who are at high risk for medically indicated iatrogenic
preterm delivery or preterm premature rupture of mem-
branes; the scoring system has a poor sensitivity and
positive predictive value when used in lower risk popu-
lations.43

In less selected populations, as shown by the two
studies that did not limit their population to high-risk
women,3839 behavioral and educational methods were
effective at reducing preterm birth rates. This is consis-
tent with observations that idiopathic preterm labor is
most prevalent in lower-risk individuals.

The success of these two studies also brings into
question the usefulness of routine cervical examinations,
since they either were not performed at all38 or were
performed only in high-risk individuals.39 Weekly cervi-
cal examination was originally found to be a predictor of
subsequent preterm labor in high-risk patients,44 48 but
in low-risk populations, the vast majority of patients who
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later experience preterm labor have no antecedent change
in their cervical examination.47 Even in high-risk popu-
lations, where adding weekly cervical examination to other
high-risk factors improves the predictability of preterm
labor, it does so only marginally.48 Progressive cervical
changes on weekly examinations between 25 and 28 weeks,
combined with other high-risk factors, have a sensitivity of
only 63% in predicting preterm labor as compared with
55% using high-risk factors alone. Later in pregnancy, the
observation of increasing cervical dilatation or effaccment is
even less helpful. Thus, weekly cervical examination de-
signed primarily to identify patients at higher risk of pre-
term labor by noting progressive opening of the internal os
adds little to the educational and supportive measures of-
fered to patients at risk for preterm labor.

Conclusions. Behavioral and educational preterm pre-
vention programs have been shown to be effective among
unsclccted patients but are not successful when limited to
high-risk populations. Since the cost of these educational
efforts is negligible and there is no potential harm to the
patient, all patients should be instructed in the symptoms
of labor in the late second or early third trimester. Pro-
viders should be diligent in the evaluation of suspected
preterm labor and should employ early tocolysis. Cerv ical
examinations have not been demonstrated to be an effec-
tive adjunct in preventing preterm birth.

The standard schedule of patient visits, which has the
patient return at monthly intervals until 32 or 34 weeks,
was originally designed to detect and treat preeclampsia49
and is inadequate for appropriate preterm labor education
and prevention. Patients should be seen on a weekly or
biweekly schedule throughout the third trimester.

Additional prospective randomized trials would be
helpful in identifying those components of a preterm
birth prevention strategy that are most effective.

Periodic Uterine Monitoring

The development of home uterine contraction monitor-
ing was initially based on observations that periodic
contractions are an important warning sign for patients
who are at higher risk of spontaneous preterm labor,50
but many patients do not detect contractions reli-
ably.51-& Thus, the educational efforts expended in be-
havioral programs discussed above will be ineffective if
patients cannot detect early contractions.

This strategy combines patient education on pre-
term delivery with home uterine contraction monitoring
using a portable tocodynamometer, which can transmit
data over telephone lines to obstetric centers for inter-
pretation.53 Patients generally monitor their uterine ac-
tivity for a prescribed period several times each day. The
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Table 3. Studies of the Usefulness of Home
Uterine Monitoring
Study Population* Result
Katz (1986)57 High risk Reduction
Morrison (1987)3 High risk Reduction
lams (1987)%9 High risk No effect
lams (1988)60 High risk No effect
Hill (1990)6L High risk No effeett
Knupple (1990)62 Twin gestation No effect
Mou (1991)53 High nski Reduction

*Population refers to studies that prescreened patients and offered preterm birth
prevention only to high-risk patients, or studies that offered preterm birth prevention
to all patients in the patient population.

“Report ofthis study incorrectly concludes that monitoring caused a reduction, but only
a minority ofsubjects were included in analysis.64

jAnalysis on outcomes excluded all patients delivered for medical reasons and twin

gestations.

data are reviewed by nurses at the perinatal center, who
contact the patient to give further directions. Interven-
tion is based on the observation that before the onset of
preterm labor, patients experience an increase in the
frequency of uterine contractions5054% and that by tar-
geting these women for closer attention, preterm labor
can be diagnosed at an earlier stage of cervical dilatation
and effaccment, thus permitting more effective tocolytic
therapy to be instituted.56

Effectiveness of the strategy. Several studies of this
approach have documented success with home uterine
activity' monitoring in high-risk populations (Table 3).
The validity of at least one of these studies6l is suspect,
however,64 and most other studies have included only
small numbers of patients.57-5863

Results from other trials suggest that the monitor-
ing is not as important as the frequent nurse contact and
support that patients in the monitored group receive by
virtue of their conversations with the nurses who review
their uterine activity data.59 Studies have also documented
differences in the level of anxiety' in patients who wear
monitors as compared with controls6566; this may influence
the likelihood that they will experience contractions.

One final limitation to studies of the use of home
uterine monitoring to date is that they have been limited
to high-risk patients. As noted earlier, the sensitivity' and
positive predictive value of the risk-scoring scale is very
low for idiopathic preterm labor. If home uterine mon-
itoring is restricted to high-risk patients only, the major-
ity of idiopathic preterm birth will not be prevented.
Attempts have been made, however, to identify patients
in low-risk populations who are likely to experience
preterm labor.67 Using the results of 1 hour of uterine-
monitoring between 28 and 32 weeks of gestation ob-
tained while low-risk patients waited for their clinic ap-
pointment, Main et al67 were able to predict an increased
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risk of subsequent preterm labor in agroup of lower risk,
indigent, black clinic patients. Uterine activity of over six
contractions in 1 hour identified 75% of the patients who
were subsequently admitted with preterm labor. This
low-cost screening test may be a useful tool in screening
low-risk patients and identifying those patients who
should be recategorizcd as higher risk. Further evaluation
of this technique may make home uterine monitoring a
more effective tool for lower-risk patients.

Conclusions. Home uterine contraction monitoring
has been shown to be successful in reducing preterm birth
in high-risk populations, but is limited in that this technol-
ogy has not been evaluated for low-risk women who ac-
count for the majority of idiopathic preterm births.

Current studies do not adequately assess the effects
of the monitor itself as distinguished from the effects of
increased attention paid to patients in the monitored
group (the Hawthorne effect). Thus, further research is
necessary’ before home uterine contraction monitoring
can be recommended.

Further research to identify which low-risk women
are at greatest risk for preterm labor may make home
uterine monitoring a more effective strategy' for prevent-
ing idiopathic preterm birth.

Prophylactic or Adjunctive Medications

Tocolytic Agents

The use of prophylactic tocolytic agents is an attractive
strategy for patients who are at high-risk for preterm
labor. Since most tocolytics are believed to exert their
effect through smooth-muscle uterine relaxation, early or
prophylactic use of these medications may be effective at
preventing the initiation of labor.

Effectiveness ofthe strategy. The use of tocolytic agents
prophylacticallv in patients at high risk for preterm labor
has not been demonstrated to reduce the incidence of
preterm labor or delivery'.6889 In some subgroups, the
use of prophylactic tocolytic agents actually increased the
rate of preterm labor delivery'.69

Conclusions. Prophylactic use of tocolytic agents in
high-risk patients is not advised.

Furthermore, cervical change on weekly examina-
tions is not an indication for tocolvsis. The lack of evi-
dence that prophylactic tocolytic agents prevent preterm
birth presents a dilemma for the physician who performs
a routine cervical examination and discovers that a pa-
tient’s cervix has changed from the preceding week. Of-
ten, the physician may use tocolytic agents. Use of toc-
olytic agents, especially beta-mimetic agents, in this
manner may actually diminish the subsequent effective-
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ness of the tocolytic agent because of rapid down-regu-
lation of uterine receptors.

Calcium Supplementation

A recent report70 lias shown encouraging results in re-
ducing preterm delivery and preterm labor in a group of
primarily black pregnant teenagers whose diet was sup-
plemented with calcium carbonate during the last halt of
pregnancy. Hypothesizing that calcium reduces uterine
muscle tone, Villar and Repke70 started patients in their
adolescent pregnancy clinic on four Os-Cal-500 pills per
day and compared these patients with a double-blinded
control group.

Effectiveness of strategy. Preterm delivery in the cal-
cium supplementation group was 6.4% as compared
with 17.9% in the control group. Furthermore, those
patients who gave birth prematurely in the experimental
group were all delivered for medical reasons (iatrogenic
preterm delivery) or had premature rupture of mem-
branes. The idiopathic preterm delivery rate in the cal-
cium group was zero compared with 6.3% in the control
group. The use of calcium also reduced the incidence of
preeclampsia in the supplementation group and de-
creased the iatrogenic preterm delivery rate.

Conclusions. While these data are promising, it is too
early to advocate routine use of calcium supplementa-
tion. Since calcium appears to affect both iatrogenic and
idiopathic preterm labor, it would be an ideal drug for
use in all pregnancies. Demonstration of a reduction in
idiopthic preterm labor in more affluent populations, ie,
those who are at greater risk for idiopathic preterm labor,
is needed before greater use of prophylactic calcium can
be advocated.

Antibiotics and Preterm Labor

Several studies have linked vaginal colonization with idio-
pathic preterm labor and with premature rupture of mem-
branes.190 In addition, an elevated amniotic white blood
count has been correlated with later preterm delivery.7
Based on these findings, it has been suggested that antibi-
otics be employed as an adjunct in patients w'ho present
with preterm rupture of membranes or preterm labor.72
Since both bacterial vaginosis and Chlamydia trachomatis
have been consistently linked to preterm birth, strategics
have been aimed at these two conditions.

Effectiveness ofstrategy. Table 4 contains a list of several
prospective randomized trials of avariety ofantibiotics used
either prophylacticallv or in conjunction with tocolytic
therapy for patients who presented with premature rupture
of membranes or idiopathic preterm labor.

Only one study has examined the use of prophylactic

85



Preterm Birth Prevention Strategies

Hucston

lable 4. Studies of Adjunctive Antibiotics in Preterm Birth Prevention*

Study

(Primary Author)
McCormack (1987)73
McGregor (1986)73
Newton (1989)”
Morales (1988)”
Winkler (1988)77
Amon (1988)7
McGregor (1991)7
Thomsen (1987)8'

*All trials were prospective, randomized trials.

Populationt
Patients with Ureaplasma
Idiopathic preterm labor
Idiopathic preterm labor
Idiopathic preterm labor
PROM, high CRP
PROM
All preterm labor
Group B streptococcal urine colonization

Antibiotic Results

Erythromycin Prolonged gestation
Prolonged gestation
No benefit

Prolonged gestation }

Erythromycin
Erythromycin plus ampicillin
Erythromvcin or ampicillin

Erythromycin Prolonged gestation

Ampicillin Prolonged gestation
Clindamycin Prolonged gestation:)
Penicillin Decreased PROM and preterm labor

1 opulatton refers to studies that prescreened patients and offered preterm birth prevention only to high risk patients, or studies that offered preterm birth prevention to all patients

in the patient population.
tSee textfor limitations offindings.
PROM denotes premature rupture of membranes; CRP, C reactive protein.

antibiotics during prenatal care.73 McCormack and co-
workers evaluated the use of erythromycin in patients who
were found to be colonized with Ureaplasma and found
prolonged gestation in those patients who were treated.
Subsequent cultures showed, however, that there was no
difference in Ureaplasma colonization between patients re-
ceiving treatment and control patients. It is unlikely that the
results of this study arc due to eradication of Ureaplasma;
unfortunately, cultures for other organisms such as group B
streptococcus and Mycoplasma, both of which are sensitive
to erythromycin, were not performed.

Newton,75 Morales,76 McCregor,74 and their co-
workers evaluated the adjunctive use of erythromycin in
patients who presented with idiopathic preterm labor.
Based on evidence that maternal intravenous ampicillin
administration reduces neonatal group B streptococcal
meningitis and sepsis, all the patients in the trial of
Newton et al75 were treated with ampicillin; experimen-
tal patients were given erythromycin as well. Morales et
al,76 on the other hand, treated patients with either
ampicillin or erythromycin vs placebo. Morales et al
demonstrated prolonged gestation in patients, but sub-
sequent microbiologic studies showed that only patients
who were colonized with group B streptococcus bene-
fited from antibiotic treatment; ampicillin and crythro-
mycin were equally effective. In the study by Newton and
colleagues, the addition of erythromycin to ampicillin
showed no benefit compared with ampicillin alone. The
results of McGregor and co-workers74 were consistent
with those of the other two groups.

Other studies7778 have evaluated both erythromycin
and ampicillin in patients with premature rupture of mem-
branes. Amon anti co-workers7tested ampicillin vs placebo
in all patients who presented with premature rupture of
membranes and found a substantial reduction in subse-
quent chorioamniotitis and preterm delivery in the treated
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group. Winkler et al77 limited their study to patients who
had premature rupture of membranes and an elevated C-re-
active protein level, which has been linked to Ureaplasma
infection. In this group, erythromycin-treated patients gave
birth to babies who weighed an average of 300 g more and
arrived 9 days later than those of the control subjects. Of
interest, however, is that beneficial results were limited to
patients who were found to be Ureaplasma-positive on
subsequent culture. Patients who were Ureaplasma-ncgmvc
and were treated with erythromycin actually gave birth 9
days earlier than patients receiving placebo, and their in-
fants weighed an average of 350 g less.

Based on findings that bacterial vaginosis predis-
poses patients to premature rupture of membranes, Mc-
Gregor and co-workers/evaluated the usefulness of clin-
damycin in patients who present with preterm labor.
Results showed an overall improvement in gestational
age and birthweight in patients treated with clindamycin,
but the benefit was most pronounced in patients with a
diagnosis of bacterial vaginosis. The benefits of clinda-
mycin were limited, however, to women who presented
before 33 weeks of gestation.

Finally, the importance of treating urinary tract in-
fections during pregnancy was underscored by results
from Thomsen and co-workers.80 Routine urinary' cul-
tures from patients in the early trimester revealed a small
number (<2%) who were colonized with group B strep-
tococcus. Treatment of these women with penicillin re-
sulted in a fivefold reduction in subsequent preterm
rupture of membranes and a sixfold reduction in preterm
labor compared with placebo-treated controls.

Conclusions. Administration of antibiotics to patients
who present in idiopathic preterm labor or with prema-
ture rupture of membranes may prolong gestation. Both
intravenous ampicillin and erythromycin have been
shown to be effective. In addition, the treatment of
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bacterial vaginosis may also be warranted, particularly in
patients who present before 33 weeks of gestation.

To date there is little evidence to show diat prophy-
lactic antibiotics influence future preterm labor. Studies
suggest that several microbiologic agents may plat' a role in
preterm labor and in rupture of membranes. Additional
studies that evaluate the effectiveness of prophylactic anti-
biotics mat' be helpful in determining which patients, ifany,
benefit from routine use of these agents to prevent idio-
pathic preterm labor or premature rupture of membranes.

Recommendations

Based on the promising early work in preterm birth
prevention, many enthusiastically embarked on preterm
birth prevention programs that featured weekly patient
visits, frequent cervical examinations, and home uterine
monitoring. But how appropriate are these programs? As
pointed out bv others,4349 no strategy has been success-
ful at reliably predicting which patients will experience
preterm labor. More research into this problem will assist
in determining if a single successful preterm prevention
strategy can be defined. Nevertheless, several strategies
show promise and have been associated with prolonged
gestation at little risk to patients and little cost to the
health care system. These findings warrant several recom-
mendations that may guide physician behavior until fur-
ther research is performed.

Recommendation 1: All patients should receive educa-
tion regarding the signs and symptoms of preterm labor
during the early third or late second trimester ofpregnancy.

Because of problems in reliably predicting which
patients will require preventive sendees, obstetric provid-
ers should make preterm birth prevention education a
high priority for all patients, not just for high-risk
women. High-risk scoring systems can identify women
who are more likelv to experience premature rupture of
membranes or iatrogenic preterm delivery due to com-
plications of pregnancy, but these systems are inadequate
at identifying most low-risk women who are likely to
experience idiopathic preterm labor. Reliance on high-
risk scoring systems in preterm labor prevention pro-
grams is an error. Every patient is at high risk for preterm
labor and should be treated as such. Preterm labor edu-
cation is cheap and harmless and should be part of
routine prenatal care.

Recommendation 2: Home uterine monitoring has not
been shown to be consistently effective even in high-risk women
and should not be routinely used. Additional research is
needed to better define the usefulness of this new technology
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and to delineate which aspects of home uterine-monitoring
programs may be responsiblefor the observed successes.

Even' preterm prevention technology runs the risk
of causing the Hawthorne effect, that is, any additional
service or attention to patients is more likely to result in
a favorable outcome. While it may be difficult to differen-
tiate between the effects of monitoring and the effects of
increased attention, this task is necessary’to avoid the over-
use of this new technology. Evidence supporting the use of
home uterine monitoring is limited to three studies, none
of which included more than 45 patients in the treatment
arm of the study. Larger studies have failed to replicate the
promise shown in these smaller trials. Further research will
be needed to define the utility of home uterine monitoring
before it can be recommended tor routine use.

Recommendation 3: Prophylactic tocolytic agents should
not be routinely used to prevent preterm labor; prophylactic
calcium requires further research before it can be recom-
mendedfor routine use.

Evidence shows that tocolytic agents are not helpful
in preventing subsequent preterm labor. Use of these
agents may also interfere with future response to toco-
Iytics. Therefore, patients should not be placed on toco-
lytic agents unless preterm labor is clearly documented.

Although calcium administration has been linked to
a reduction in preterm labor, further study, including
replication of these early findings, is warranted before
calcium is routinely given to pregnant patients. Ques-
tions concerning w'hich patients may benefit from cal-
cium use should be addressed before calcium supplemen-
tation is added to prenatal care.

Recommendation 4: All patients who present with idio-
pathic preterm labor orpremature rupture ofmembranes who
are colonized withgroup B streptococcus should receive anti-
biotic therapy with ampicillin or erythromycin as an adjunct
to tocolysis.

This recommendation is based on two lines of evi-
dence. First, convincing evidence suggests that ampicillin
therapy during preterm labor or after prolonged rupture
of membranes reduces neonatal group B streptococcal
infection.8L Withholding antibiotic administration until
culture results are known is ineffective at preventing
chorioamnionitis and neonatal infection.8 Recent ad-
vances in rapid detection of group B streptococcus may
help in identifying those patients who should receive
antibiotics; however, in the absence of those results,
ampicillin, or erythromycin in the penicillin-allergic pa-
tient, should be administered until the patient is stable
and labor has stopped.83 Evidence that this intervention
may also prolong gestation makes the argument for rou-
tine antibiotic use even more compelling. However, the
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efficacy of antibiotic use by pregnant women who arc
also colonized with group B streptococcus has not been
proven and is therefore not recommended.

Recommendation 5: t reatment should be provided for
patients with urinary tract infection or colonization in the
third trimester or with bacterial vaginosis.

While evidence supporting treatment of urinary
tract infection is clear, there is less evidence that early
treatment of bacterial vaginosis causes a reduction in
preterm labor or rupture of membranes. Since bacterial
vaginosis has been correlated with these two adverse
outcomes, treatment appears justified; however, addi-
tional prospective studies examining the efficacy of this
approach would be useful.

Summary

Preterm birth prevention is an important role for the
obstetric provider. Initial trials using a variety of educa-
tional, technical, and pharmaceutical approaches show
promise. While some of these advances can be incorpo-
rated into the delivery of obstetric care now, further
research is needed to more accurately predict which pa-
tients will experience preterm labor and to define which
populations may benefit from these interventions.
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