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Maternal 911 and Maternal 911 in Action contains information designed as an educational resource
to aid practitioners in providing obstetric care and the use of this information is voluntary. This
information should not be considered as inclusive of all proper treatments or methods of care or as
a statement of the standard of care. It is not intended to substitute for the independent professional
judgement. Maternal 911 reviews the publication regularly, but may not reflect the most recent
evidence.

Maternal 911 makes every effort to present accurate and reliable information. The Maternal 911
and Maternal 911 in Action are publications provided 'as is' without any warranty of accuracy,
reliability or otherwise, either express or implied. Maternal 911 does not guarantee, warrant, or
endorse the products or services of any firm, organization, or person. Neither co-founder nor any
officers, directors, members, employees, participants or agents will be liable for any loss, damage
or claim with respect to liabilities, including direct, special, indirect, or consequential damages,
incurred in connection with this publication or reliance on the information presented.

Data from completing the modules may be used in research and publications with privacy

maintained.
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Course Description:

When neonates enter the world prematurely, it is a long road to recovery. Preterm labor is certainly a factor for
prematurity at birth. The Maternal 911 Preterm Labor course will help participants review and gain knowledge. This will
help to prevent and resolve preterm labor and thus birth. The goal is a term birth allowing better success for the
newborn. The recognition and management of preterm labor may have a huge impact in this arena of prematurity.

Approximate Time to Complete: 40 minutes

of this course.

@ Click here to download a print version

Introduction o o
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The purpose of this module is to improve
participants understanding of preterm labor (PTL).

By the end of the module, participants’ will be able to:
« Explain the risk factors for PTL.
« Identify the four major pathogenic pathways leading to PTL.
« Recognize the etiology of PTL.
« lIdentify clinical presentation of PTL.
« Describe diagnostic evaluation of PTL.
« Initiate treatment for PTL.
« Identify your facility's ability to care for a neonate.

Objectives o o
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Preterm labor likely results from:

This obstetric complication is caused by local changes that
prematurely stimulate the uterus to contract or by
premature withdrawal of suppressive factors that are
designed to maintain uterine quiescence

A woman's likelihood of preterm delivery is determined by multiple
genetic, environmental and immunological factors.
* However, the biggest risk factor for preterm delivery is a
history of preterm delivery in a prior pregnancy.

The leading cause of neonatal death, or death in the first 28 days of
life, is PTB and is responsible for 27% of neonatal deaths worldwide.
o The risk of neonatal morbidity and mortality decreases as
gestational age at birth increases.

Defining Early Birth

Extreme preterm delivery

Delivery prior to 28w0d gestation

Early preterm delivery

Delivery between 28w0d and 33w6d

Late preterm delivery

Definition

Delivery between 34w0d and 36w6d
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Preterm labor occurs due to
four major pathologic pathways:

Intrauterine infection
Decidual hemorrhage

Excessive uterine stretch

Maternal or fetal stress

Pathogenic Pathways o o
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RISK FACTORS

e There are numerous risk factors for preterm delivery
(Table: Risk Factors for Preterm Birth).

e Some risk factors are modifiable, others are not.

o There are several theories regarding the etiology for preterm labor and there
are likely different mechanisms for various groups of women [1].

o Despite decades of research, the exact etiology of preterm labor remains
unknown, which contributes to the steady 10-12% rate of preterm delivery.

>
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Risk Factors for PTB

Pregnanc - .
Maternal Characteristig / Com;ﬂicatioyns \ ﬂ)mal Ia::gtg::sonomm

» African American race « Vaginal bleeding « Social disadvantage
* Low pre-pregnancy BMI « Short cervix « Economic disadvantage
 Tobacco use o Urinary tract infection  Low educational
» Substance use « Genital tract infection achievement
« Systemic infection » Lack of access to
e Sepsis prenatal care
» Assisted reproductive » Residence in

KPeriodontal disease /
technologies disadvantaged area
@ Click each box for more details.

f Medical History ) / Obstetric History \

« Prior LEEP or cold knife cone » Prior preterm delivery
« Mullerian anomaly « Short interpregnancy

int |
\ / \- :\r/]lli[i\;)ale gestation j
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Preterm labor typically presents with similar symptoms as term
labor. Early symptoms are typically non-specific and can be

6 present for several hours before a woman presents for
evaluation. The symptoms may include any of the following:

Menstrual-like cramping
Mild, irregular contractions
Low back ache

Vaginal pressure

Vaginal discharge

Clinical Presentation o o
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Diagnostic Challenges
Symptoms of preterm labor are typically present transiently in all
normal pregnancies

\| \ ) . Signs that the symptoms may be indicative of true preterm labor
include increased:
\ . Duration of symptoms

Frequency of symptoms
Intensity of symptoms

Less than 10% of women who present with threatened preterm
labor will deliver within 7 days of presentation [24, 33]

w ™ -y A\ |
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The initial evaluation of women with suspected PTL includes:

¢ Review the patient's:
¢ Obstetrical history
¢ Medical history
¢ Gestational age

¢ Maternal vital signs.

o Evaluate fetal heart rate tracing.

e Assess contraction frequency, duration, and intensity.

e Examine the uterus to assess firmness, tenderness, fetal size, and
fetal position.

o Perform speculum exam to evaluate for vaginal discharge and to assess
cervical appearance.
. Avoid using lubricants given they can interfere with diagnosis

of ROM.
Consider obtaining a fetal fibronectin swab.

Consider obtaining a cervical length ultrasound

Perform a digital cervical exam.

o Assess the dilation and effacement of the cervix, fetal station,
cervical consistency and cervical position.

. Review prior US reports with particular attention to placental location

History and Initial Exam
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Obtain a cervicovaginal fluid specimen in case fetal fibronectin (fFN) testing is desired.
If a speculum is not available a blind collection can be performed.

There are different methods to obtain specimens:

. Depress the posterior vaginal wall with an unlubricated, gloved finger then pass
the polyester swab slowly along the finger towards the posterior fornix until
resistance is felt [1].

« Hold the labia apart, then pass the swab blindly into the vagina, directing slowly
towards the posterior fornix until resistance is met [2].

The swab is rotated in the posterior fornix for 10 seconds.

In both methods, it is important to stop at the first sign of resistance to avoid rupturing
exposed membranes, if present.

<

If fFN Testing is Desired o o
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The goals of the initial examination are to:
1

o Assess for uterine bleeding.

o Evaluate for intact or ruptured membranes.
o Determine cervical dilation.

e Evaluate for ruptured membranes by speculum exam.
e Preterm premature rupture of membranes (PPROM) often
precedes or occurs during PTL.

e Diagnosis and management of PPROM are reviewed
separately.

00
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should evaluate for:
e Hourglassing membranes
e Diagnosed based on the amniotic sac protruding into the vagina
through a cervix with limited dilation
o Typically seen when dilation is <5 cm
Bleeding
Rupture of membranes
o Evaluate for nitrazine, pooling, ferning, if indicated
o Consider Amnisure if equivocal testing and high clinical suspicion
for rupture of membranes
Vaginal infection
e Collect gonorrhea, chlamydia, yeast and wet mount testing, as
indicated
o Consider obtaining group B streptococcus culture
Collect fetal fibronectin

-»H’/"-’
“

\ Speculum Exam
. Any woman who presents with concern for preterm labor should be

\ evaluated by speculum exam prior to digital cervical exam. The exam
/Y

00
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Cervical Examination

Cervical evaluation should only occur once the following have been excluded by the necessary means (i.e.
ultrasound, history, physical exam, labs, etc.):

Placenta previa

Rupture of membranes

Once these have been ruled out, the cervix may be evaluated by digital exam for dilation and effacement.

The cervical evaluation should occur quickly if the information is urgently needed to provide care for the
patient, such as abnormal fetal heart rate or suspicion of active labor.
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I Ordering the following laboratory tests may be considered: 0

' Vaginal-rectal B | culture if ithin th < oo >
0 ginal-rectal group B streptococcal culture if not done within the S
0 previous five weeks.

0 CBC with differential

: Type and screen

0 Urine culture, since asymptomatic bacteriuria is associated with an

0 increased risk of preterm labor and birth.

| Drug testing in patients with risk factors for substance abuse. There is an

! association between cocaine use and placental abruption.

: Fetal fibronectin (fFN) in women < 34 weeks of gestation with cervical

[ dilation < 3 cm and cervical length 20 to 30 mm on transvaginal

' ultrasound examination.

! If not already performed, consider testing for sexually transm|tte

: infections (STI), gonorrhea and chlamydia.
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FETAL FIBRONECTIN

Fetal fibronectin (fFN) is an extracellular matrix protein present at the
decidual-chorionic interface.

Disruption of the decidual-chorionic interface due to subclinical infection,
inflammation, abruption, or uterine contraction leads to the release of fFN
into the cervico-vaginal secretions. This is the basis for fFN as a marker for
predicting spontaneous preterm birth [3].

A + fFN concentration correlates to 50 ng/mL or higher in cervico-vaginal
fluid between 22 0/7 weeks and 34 6/7 weeks gestation.

Click the left and right arrows
- to see more.
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FETAL FIBRONECTIN

fFN can be utilized to help distinguish women in true preterm labor from those with false
labor.

fFN does not add to the predictive value in women with a cervical length measuring <20
mm or >30 mm.
e In these situations, the predictive value of the CL ultrasound is great enough to either
withhold or initiate treatment for preterm labor without the adjunct of the fFN

o However, if the CL measures 20-30 mm, fFN can be helpful in deciding management

fFN testing may help to avoid unnecessary intervention and associated costs for 20-50% of
women who will go on to delivery at term without tocolysis [4].

Step 1 of 6

Click the left and right arrows
to see more.
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FETAL FIBRONECTIN

Research has shown that fFN testing
demonstrates the following sensitivity and
specificity regarding outcomes in the setting of
threatened preterm labor [5]:

Gestation Sensitivity Specificity

Delivery within 7-10 days

Delivery < 34 weeks

Delivery < 37 weeks

Step 2 of 6

Click the left and right arrows
to see more.
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FETAL FIBRONECTIN

Positive and negative predictive values of a test suggest
how good the test is at ruling in or ruling out a potential
outcome in a specific population.

For fFEN, the positive predictive value is relatively poor at
13-36% while the negative predictive value is excellent at

>95% [14].

e This indicates that in a women with a negative test, the
chance that she will deliver within 7 days of a negative
test is <5%

Step 3 of 6

Click the left and right arrows
to see more.

IEP
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FETAL FIBRONECTIN

False positive fFN results can occur due to [6-8]:
- Ejaculate from coitus within the previous 24 hours
A grossly bloody specimen
Digital cervical examination

Transvaginal ultrasound is unlikely to cause a false positive result according to a
study of 310 women with a negative baseline fFN test had a second negative
fEN test post ultrasound coordinating in 92% [9].

Substances placed vaginally may also interfere with the fFN assay [10]:
Lubricants
- Medications
Douching

Step 4 of 6

Click the left and right arrows
to see more.



@& MATERNALY//. E 0006

—

FETAL FIBRONECTIN

Qualitative tests involve the threshold of 50 ng/mL
and when compared to quantitative control of fFN
the predictive value is improved [11-13].

Currently, in the United States, however, the

instruments are not available for quantitative
measures of fFN.

Step 5 of 6

Click the left and right arrows
to see more.
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FETAL FIBRONECTIN

Cervical Length Ultrasound

¢ |n patient's who present with
concern for preterm labor, after
obtaining a fetal fibronectin swab
and performing a digital cervical
exam, consider performing a cervical

length ultrasound if the woman is <2
cm dilated

1 D 25.1mm
2 D182mm

Step 6 of 6

@ Click the next button to
LY continue the course.




@ MATERNALY//. 5000 0O

—

Cervical Length Ultrasound

Consider performing an obstetrical ultrasound examination to look for:
. Fetal, placental, and maternal structural abnormalities
. Confirm the fetal presentation
« Assess amniotic fluid volume and estimate fetal weight
. Consider obtaining a cervical length ultrasound

- Measurement of cervical length is useful for supporting or excluding the
diagnosis of preterm labor when the diagnosis is unclear.
- A short cervix before 32 weeks of gestation is predictive of preterm birth in

all populations.

@ Click each button to learn
\&Y more. o
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If the cervical length is...

Recommend admission for management of preterm labor

« Symptomatic women with cervical length < 20 mm are at high risk (> 25%) of delivery within seven days
« The addition of fFN testing does not significantly improve the predictive value of cervical length measurement alone [16-18,20,21].

« To reduce morbidity associated with preterm birth, beginning interventions is reasonable without waiting for the fFN testing result.

Click each button to
Cervical Length learn more. o
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If the cervical length is...

<20 mm 20-30 mm

Cervical length 20-30 mm
«  Symptomatic women with cervical dilation < 30 cm and cervical length 20 to 30 mm are at increased risk of preterm birth compared with
women with longer cervical lengths, but most of these women do not deliver preterm.
« Therefore, for this subgroup of women, a cervicovaginal sample for fEN testing can be sent.

Selective testing helps reduce diagnostic uncertainty and, in turn, unnecessary intervention, by identifying the significant proportion of
patients in this group who are at low (< 5%) risk of preterm delivery within seven days [16].

With fEN testing being expensive, a reduction of women tested by one third is advantageous [17, 18].
When the fFN is positive, it is reasonable to initiate interventions to reduce morbidity associated with preterm birth.

If the fFN test is negative, discharging the patient after 6 to 12 hours of observation, given its high negative predictive value (98 to
100% for delivery within 7 or 14 days [19]) is reasonable [4].

Use of sonographic cervical length and fFN determinations to differentiate true labor from false labor in preterm symptomatic women are
supported by the American College of Obstetricians and Gynecologists [20] and Society for Maternal Fetal Medicine [25].

Click each button to
learn more. o

Cervical Length
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If the cervical length is...

<20 mm

Discharge Home

Symptomatic women with cervical lengths measuring > 30 mm have a < 5% risk of delivery within 7 days.

o The addition of fFN testing does not significantly improve the predictive value of cervical length measurement
alone [16, 17, 21, 22].
¢ Do not recommend sending fFN.

Evaluate for any alternative etiologies for the woman's symptoms. If no etiology is found and the CL is > 30 mm, the woman can
be discharged home.

Encourage the woman to return for evaluation with:
e Worsening contractions

e Bleeding

¢ Rupture of membranes

¢ Decreased fetal movement

Cervical Length o °



@& MATERNALY//. E 0006

——

The diagnosis of preterm labor occurs from regular painful
uterine contractions along with cervical change based upon:

Dilation
and/or
Effacement

The clinical findings of early labor are poorly predictive of the
diagnosis, thus over diagnosing is common until labor is well
established.

Diagnosis o o
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Management of Preterm Labor

« Depends on gestational age and etiology

« If there is no clear etiology for preterm labor and a
patient is less than 34 weeks, typical management
includes:

» Tocolysis

« Antenatal corticosteroids

« Magnesium sulfate if <32 weeks
» Collect GBS culture

« GBS antibiotics

« If there is no clear etiology for preterm labor and a
patient is 34 weeks or above, typical management
includes:

« Expectant management

« Regardless of gestational age, if the facility cannot
safely care for a neonate at the gestational age of
maternal presentation, transfer should be
coordinated

>
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Management of Preterm Labor

Contraindications to tocolysis: [23]
e Chorioamnionitis
o Lethal fetal anomaly
e Intrauterine fetal demise
o Nonreassuring fetal status
e Severe preeclampsia or eclampsia
o Maternal bleeding with hemodynamic instability

e Preterm premature rupture of membranes, although tocolysis may be
considered for purpose of maternal transportation, steroid
administration or both.

e Maternal contraindications to tocolysis (medication specific)

'--------------
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Management of Preterm Labor < 34 Weeks [2, 18, 20, 23, 24, 25]

Tocolysis

o |If <32 weeks, initiate indocin 50 mg followed by 25 mg q 6 hours
until a course of antenatal corticosteroids is complete.

o If >32 weeks, initiate nifedipine IR 10-20 mg q 30 minutes for up
to 3 doses. After the loading dose, maintenance of 10-20 mg q 6
hours can be administered until a course of
antenatal corticosteroids is complete.

Antenatal corticosteroids
e Given to reduce neonatal morbidity and mortality associated with

preterm birth.

o Administer betamethasone 12 mg g 24 hours for 2 doses if the
patient is 22w0d - 33w6d. Administer from 34w0d - 36w6d if not
given previously in pregnancy.

10f2 PP

< 34 Weeks of Gestation
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Management of Preterm Labor < 34 Weeks [2, 18, 20, 23, 24, 25]

Magnesium sulfate if <32 weeks

e Given as neuroprotection to prevent cerebral palsy associated
with preterm birth

o Administer magnesium sulfate with a 6 gram bolus followed by 2
grams/hour for fetal neuroprotection if the patient is <32w0d
gestation.

Collect GBS culture

GBS antibiotics

e Penicillin G 5 million units 1V followed by 3 million units q 4 hours
until contractions cease or delivery occurs

o Ampicillin 2 g IV followed by 1 g q 4 hours can be used if
penicillin is not available

« If the patient has a low risk penicillin allergy, Ancef 2 g IV
followed by 1g g8 hours can be used

o If the patient has a high risk penicillin allergy, Vancomycin 20
mg/kg g8 hours can be used

Please review Algorithm 1
€€ 20f 2

< 34 Weeks of Gestation
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Algorithm 1: Preterm Labor Patients with:
. Preterm uterine contractions
. Intact membranes
+ Reassuring maternal and fetal status

No placental abruption or previa

® MATERNALY//. o

Gestational age less than 34
weeks 0 days of gestation

Gestational age at 34 weeks
0 days or greater of gestation

Obtain fetal fibronectin (fFN) specimen
and hold until US results are available
for cervical length

Cervix dilated
less than 3 cm

Cervix dilated greater
than 3 cm

¥

Transvaginal Ultrasound (US)
for cervical length

L 2

Cervical length 20-30mm

Preterm

labor likely Cervical length < 20mm

No tocolysis or antenatal
corticosteroids; admit for delivery
if labor progresses; discharge
home if contractions cease

Cervical length > 30mm

. Tocolysis
. Antenatal corticosteroids
. Magnesium sulfate if <32 weeks

Perform (fFN)

Collect GBS culture
GBS antibiotics

Positive fFN

Negative fFN

PTL unlikely, observe for 6-12 hrs.
Women without progressive cervical dilation
and effacement are discharged home to
follow up 1-2 weeks. Patient to call with any

PTL symptoms.
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Management of Preterm Labor 2 34 Weeks

If there is evidence of preterm labor, admit for expectant

management

e Tocolysis is not indicated

e Magnesium sulfate is not indicated

o Antenatal corticosteroids should be administered if not given
previously in pregnancy

o Collect GBS culture

o GBS antibiotics

2 34 Weeks of Gestation o o
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Prevention of Preterm Birth [24]:

Smoking cessation.

Reduction of multiple gestation by limiting the number of embryo transfers
in women undergoing assisted reproductive technology or multifetal
pregnancy reduction.

Prior Spontaneous Preterm Delivery

e Progesterone supplementation starting at 16 weeks gestation
o Cervical length ultrasound surveillance from 16-24 weeks

o Cerclage if cervical length measures <25 mm

No Prior Spontaneous Preterm Delivery
e Measure cervical length at the time of anatomy US
o Begin progesterone supplementation if cervical length measures <25 mm

» Cerclage if cervical length measures <10 mm

[ ot ~.’_’_ i F,
Planning and Prevention VA |, o R
Sl T v # \ o
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Cardiovascular Risk

An increased risk of maternal cardiovascular disease

exists for years in women with spontaneous PTB

compared to those without this history.
It may be useful for women with this history to
be identified by their primary care providers
and encouraged to optimize modifiable risk
factors for cardiovascular health; it is unclear
why spontaneous preterm birth is a marker for
later cardiovascular disease compared to
women without this history.
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Early signs and symptoms of labor are non-specific and include:
« Menstrual-like cramping
« Mild, irregular contractions
« Low back ache
« Pressure sensation in the vagina
« Vaginal discharge which may be:
Mucus such as mucus plug
Pink
Clear
Slightly blood tinged
Bloody show

The diagnosis of preterm labor is based on clinical criteria of regular painful uterine
contractions accompanied by cervical dilation and/or effacement.

9 Click each box for
more information.

Summary

o
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Goals of Initial Examination

‘ » Perform speculum exam

« Assess for uterine bleeding
Evaluate for ruptured membranes
Collect fFN

Determine cervical dilation
Obtain CL ultrasound

"

4

"

r‘

9 Click each box for
= more information.

O

Summary




@ MATERNALY//. 5000

— y —

MMM OO

‘ If there is evidence of preterm labor at <34 weeks, admit for
management

« Typical management includes:

Tocolysis

Antenatal corticosteroids

Magnesium sulfate if <32 weeks

Collect GBS culture

GBS antibiotics

"

(

Algorithm 1 is a suggested approach to managing suspected PTL.

Click each box for
more information.

@

Summary



Algorithm 1: Preterm Labor Patients with:
. Preterm uterine contractions
. Intact membranes
+ Reassuring maternal and fetal status

No placental abruption or previa

® MATERNALY//. o

Gestational age less than 34
weeks 0 days of gestation

Gestational age at 34 weeks
0 days or greater of gestation

Obtain fetal fibronectin (fFN) specimen
and hold until US results are available
for cervical length

Cervix dilated
less than 3 cm

Cervix dilated greater
than 3 cm

¥

Transvaginal Ultrasound (US)
for cervical length

L 2

Cervical length 20-30mm

Preterm

labor likely Cervical length < 20mm

No tocolysis or antenatal
corticosteroids; admit for delivery
if labor progresses; discharge
home if contractions cease

Cervical length > 30mm

. Tocolysis
. Antenatal corticosteroids
. Magnesium sulfate if <32 weeks

Perform (fFN)

Collect GBS culture
GBS antibiotics

Positive fFN

Negative fFN

PTL unlikely, observe for 6-12 hrs.
Women without progressive cervical dilation
and effacement are discharged home to
follow up 1-2 weeks. Patient to call with any

PTL symptoms.
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If there is evidence of preterm labor at >34 weeks, admit for

‘ expectant management

« Tocolysis is not indicated

Magnesium sulfate is not indicated

Antenatal corticosteroids should be administered if not given
previously in pregnancy

Collect GBS culture

GBS antibiotics

"

4

"

r‘

9 Click each box for
= more information.

O

Summary
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‘ Regardless of gestational age, if there is evidence of preterm labor and the facility
cannot safely care for a neonate at the gestational age of maternal presentation,
transfer should be coordinated

An increased risk of maternal cardiovascular disease exists for years in women with
spontaneous PTB compared to those without this history.

« It may be useful for women with this history to be identified by their primary
care providers and encouraged to optimize modifiable risk factors for
cardiovascular health; it is unclear why spontaneous preterm birth is a marker
for later cardiovascular disease compared to women without this history.

Summary
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You have successfully completed this module.

Click on the above X' to take the post-test for this course.
If you do not attain a passing score after two attempts at the post-
test the entire program must be repurchased.
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