


Tocolytics



EFFICACY 

 Administration of tocolytic drugs can reduce the

strength and frequency of uterine contractions.

 A 2009 meta-analysis of randomized trials found that

these drugs were more effective than placebo for

delaying delivery for 48 hours (75 to 93 percent versus

53 percent for placebo) and for seven days (61 to 78

percent versus 39 percent for placebo), but not for

delaying delivery to 37 weeks



Who

 Women in the early phases of acute preterm labor, when cervical

dilation is not advanced, are optimum candidates for tocolytic

therapy.

 Tocolysis is indicated when the overall benefits of delaying delivery

outweigh the risks.



Who

 Inhibition of acute preterm labor is less likely to be successful as

labor advances to the point that cervical dilation is greater than 3

cm. Tocolysis can still be effective in these cases, especially

when the goal is to administer antenatal corticosteroids or safely

transport the mother to a tertiary care center



gestational age limits

 Lower limit –is controversial, and largely based on expert opinion. The authors would

give tocolytics to a woman less than 22 weeks of gestation if she has a self-limited

condition that could cause an acute episode of preterm labor but is unlikely to cause

recurrent preterm labor. As an example, we would attempt to inhibit contractions related

to an appendectomy or acute pyelonephritis at 20 weeks of gestation in the absence of

maternal sepsis . In the United States, a workshop comprised of obstetric and pediatric

experts suggested 22+0 weeks as the lower limit for consideration of tocolysis if

antenatal steroids were concurrently administered , given this gestational age is at the

limit of viability and corticosteroid effectiveness. The American College of

Obstetricians and Gynecologists (ACOG) and the Society for Maternal-Fetal Medicine

(SMFM) recommend not administering tocolysis before 24 weeks of gestation, but

consider its use at 23 weeks based on individual circumstances



gestational age limits

 Upper limit – There is more consensus about the upper

gestational age limit for treatment of preterm labor. We agree with

ACOG and SMFM that 34 weeks of gestation defines the

threshold at which perinatal morbidity and mortality are too low

to justify the potential maternal and fetal complications and costs

associated with inhibition of preterm labor and short-term delay

of delivery



Contraindications

 Tocolysis is contraindicated when the maternal/fetal risks of prolonging

pregnancy or the risks associated with these drugs are greater than the risks

associated with preterm birth.

1. Intrauterine fetal demise

2. lethal fetal anomaly

3. Nonreassuring fetal status

4. Preeclampsia with severe features or eclampsia

5. Maternal hemorrhage with hemodynamic instability

6. Intraamniotic infection

7. Preterm prelabor rupture of membranes

8. Medical contraindications to the tocolytic drug



Contraindications

 Known or suspected fetal pulmonary maturity is not an absolute

contraindication to tocolysis, as preterm birth is also associated

with nonpulmonary morbidities.



Recommendation

 For women at 24 to 32 weeks of gestation who are

candidates for tocolysis, we use indomethacin for first-

line therapy.

 Do not use indomethacin for more than 72 hours

because of concern about premature constriction of the

ductus arteriosus and oligohydramnios.



Recommendation

 We use nifedipine as a first-line agent for women who have a

contraindication to indomethacin therapy (maternal platelet

dysfunction or bleeding disorder, hepatic dysfunction,

gastrointestinal ulcerative disease, renal dysfunction, or asthma

(in women with hypersensitivity to aspirin)

 For women at 32 to 34 weeks of gestation, we use nifedipine for

first-line therapy, given the potential for adverse fetal effects with

use of indomethacin at this gestational age



Recommendation

 If the first-line drug does not inhibit contractions, we discontinue

it and begin therapy with another agent. For second-line therapy,

we use nifedipine at 24 to 32 weeks and terbutaline at 32 to 34

weeks and for patients at 24 to 32 weeks who received nifedipine

as a first-line agent

 We avoid concurrent use of tocolytic drugs because of the

increased risk of side effects and the absence of evidence of

efficacy



Recommendation

 We discontinue tocolytics 48 hours after administration of the

first corticosteroid dose

 There is no consensus as to whether women in acute preterm

labor should be evaluated routinely for infection or the

appropriate tests for diagnosis of subclinical infection



Recommendation
 Obtain amniotic fluid via amniocentesis for gram stain and

glucose level before beginning a second tocolytic agent or when

the patient is afebrile, but has nonspecific laboratory or physical

findings suggestive of infection, such as leukocytosis,

unexplained maternal or fetal tachycardia, or uterine tenderness.

We culture the fluid for aerobes, anaerobes, Ureaplasma species,

and Mycoplasma species.

 We would not continue the first tocolytic or begin a second

tocolytic if these tests were suggestive of subclinical infection.

Amniotic fluid cultures are positive in almost 65 percent of

women in whom tocolysis with a single agent is not successful



 A single course of therapy does not delay delivery by weeks or months because

tocolytics do not remove the underlying stimulus that initiated preterm labor

(eg, subclinical intraamniotic infection, abruption, uterine overdistension) or

reverse parturitional uterine changes (eg, cervical dilation and effacement).

 There are no data on the role of repeated courses of tocolytics for treatment of

recurrent preterm labor. If a second episode of acute preterm labor occurs, our

indications for retreatment are the same as for a primary episode (ie, delay

delivery for corticosteroid administration [primary or rescue] and/or maternal

transfer).



Indomethacin

Efficacy — Indomethacin, a nonspecific

COX inhibitor, is the most commonly used

tocolytic of this class.



Maternal side effects 

 nausea, esophageal reflux, gastritis, and emesis, are seen in

approximately 4 percent of women treated with indomethacin for

preterm labor.

 Platelet dysfunction may occur. Alterations in maternal

cardiovascular physiology are minimal.

 The gastrointestinal side effects of COX 2 inhibitors are less

frequent and less severe than those associated with nonspecific

cyclooxygenase inhibitors. However, a boxed warning has been

added to the labeling of COX 2 inhibitors because of excess

adverse cardiovascular outcomes (eg, myocardial infarction,

stroke)



Fetal side effects 

 The primary fetal concerns with use of indomethacin

and other COX inhibitors (eg, sulindac, nimesulide) are

constriction of the ductus arteriosus and

oligohydramnios



Constriction of the ductus arteriosus 

 Premature narrowing or closure of the ductus arteriosus can lead
to pulmonary hypertension and tricuspid regurgitation in the
fetus. Several cases of premature ductal constriction have been
reported in pregnancies in which the duration of indomethacin
exposure exceeded 48 hours

 Ductal constriction appears to depend upon both gestational age
and duration of exposure

 has been described at gestations as early as 24 weeks, but is most
common after 31 to 32 weeks (indomethacin is not
recommended after 32 weeks of gestation)



 Before 32 weeks, fetal echocardiographic evaluation is useful for

monitoring ductal effects if the duration of therapy exceeds 48

hours. Sonographic signs of ductal narrowing include tricuspid

regurgitation, right ventricular dysfunction and pulsatility index

less than 1.9



Dose

 Dose of indomethacin for labor inhibition is 50 to 100 mg

loading dose (may be given orally or per rectum), followed by 25

mg orally every four to six hours

 Fetal blood concentrations are 50 percent of maternal values, but

the half-life in the neonate is substantially longer than that in the

mother (15 versus 2.2 hours).



Monitoring

 If indomethacin is continued for longer than 48 hours,

sonographic evaluation for oligohydramnios and narrowing of the

fetal ductus arteriosus is warranted at least weekly

 Evidence of oligohydramnios or ductal constriction should

prompt discontinuation of this therapy.



Calcium channel blockers

 Mechanism of action — directly block the influx of calcium

ions through the cell membrane. They also inhibit release of

intracellular calcium from the sarcoplasmic reticulum and

increase calcium efflux from the cell. The resulting decrease in

intracellular free calcium inhibits calcium-dependent myosin

light-chain kinase phosphorylation, leading to myometrial

relaxation



Maternal side effects 

 — Nifedipine is a peripheral vasodilator; thus, it may cause
symptoms such as nausea, flushing, headache, dizziness, and
palpitations

 Arterial relaxation results in decreased total vascular resistance,
which is accompanied by a compensatory rise in cardiac output
(reflex increase in heart rate and increased stroke volume). These
compensatory changes generally maintain blood pressure in
women who have no underlying myocardial dysfunction;
however, severe hypotension has been described in case reports.
By comparison, beta-agonists are more frequently associated with
adverse cardiovascular changes



Fetal side effects

 — In animal studies, administration of calcium channel blockers
decreased uterine blood flow and fetal oxygen saturation; however, this
has not been confirmed in humans and Doppler studies of human fetal
systemic, umbilical, and uteroplacental blood flow have been
reassuring.

 The fetal acid-base status in the umbilical cord at delivery and from
percutaneously obtained blood sampling has not provided convincing
evidence of fetal hypoxia or acidosis when these agents were used.
These findings were based upon studies using 10 mg sublingual dosing
of nifedipine. There are no data regarding fetal side effects with the
oral doses commonly used for labor inhibition.



Contraindications

 — Calcium channel blockers are contraindicated in women with

known hypersensitivity to the drugs, hypotension, or preload-

dependent cardiac lesions and should be used with caution in

women with heart failure with reduced ejection fraction.

 The concomitant use of a calcium-channel blocker and

magnesium sulfate could act synergistically to suppress muscular

contractility, which could result in respiratory depression



Dose

 nifedipine dosing regimen for treatment of preterm labor has not
been established.

 A common approach is to administer an initial loading dose of 20
to 30 mg orally, followed by an additional 10 to 20 mg orally
every 3 to 8 hours for up to 48 hours, with a maximum dose of
180 mg/day.

 half-life of nifedipine is approximately two to three hours and the
duration of action of a single orally administered dose is up to six
hours. Plasma concentrations peak in 30 to 60 minutes.
Nifedipine is almost completely metabolized in the liver and
excreted by the kidney.



Beta-agonists

 ritodrine and terbutaline have been studied in several

randomized, placebo-controlled trials.

 Salbutamol and hexoprenaline have also been evaluated,

but data are sparse.

 Although ritodrine is the only drug approved by the US

Food and Drug Administration (FDA) for the treatment

of preterm labor, it is no longer available in the United

States



Mechanism of action

1. myometrial relaxation by binding with beta-2 adrenergic

receptors

2. increasing intracellular adenyl cyclase. An increase in

intracellular cyclic adenosine monophosphate activates protein

kinase and results in the phosphorylation of intracellular proteins.

3. drop in intracellular free calcium interferes with the activity of

myosin light-chain kinase. Interference with myosin light-chain

kinase inhibits the interaction between actin and myosin

4. myometrial contractility is diminished.



 Many of the maternal side effects of beta-agonists are related to

stimulation of beta-1 adrenergic receptors, which increase

maternal heart rate and stroke volume, and stimulation of beta-2

adrenergic receptors, which causes peripheral vasodilation,

diastolic hypotension, and bronchial relaxation.

 The combination of these two cardiovascular effects leads to

tachycardia, palpitations, and lower blood pressure.

 In placebo-controlled randomized trials, common symptoms

associated with use of beta-agonists included tremor (39 versus 4

percent with placebo), palpitations (18 versus 4 percent),

shortness of breath (15 versus 1 percent), and chest discomfort

(10 versus 1 percent).

Maternal side effects 



Maternal side effects 

 Pulmonary edema is uncommon, occurring in 0.3 percent of

patients.

 Causes:

1. fluid overload from excessive intravenous crystalloid infusion

2. decreased time for diastolic filling time due to increased heart

rate, and the increased plasma volume of pregnancy

3. due to increased vascular permeability related to infection,

inflammation, or preeclampsia

Myocardial ischemia is a rare complication. Beta-agonists also have

clinically important metabolic effects, including hypokalemia (39

versus 6 percent with placebo), hyperglycemia (30 versus 10 percent

with placebo), and lipolysis



Fetal side effects 

 Beta-agonists cross the placenta. Fetal effects, such as fetal

tachycardia, are analogous to the maternal effects noted above.

 Neonatal hypoglycemia may result from fetal hyperinsulinemia in

response to prolonged maternal hyperglycemia.

 Fetal acid/base status and neonatal well-being are not

compromised by these agents.

 The relationship between in utero exposure to beta-agonists for

tocolysis and neonatal intraventricular hemorrhage (IVH) is

controversial. Most studies have concluded that beta agonist use

decreased or did not affect the risk of IVH, while some suggested

an increase in risk .



Contraindications

 Labor inhibition with a beta-2 agonist is relatively contraindicated in women

with tachycardia-sensitive cardiac disease, because of the potent chronotropic

effects of these drugs, and in women with poorly controlled hyperthyroidism or

diabetes mellitus

 Well-controlled diabetes mellitus is not a contraindication to beta-agonist

therapy, as long as glucose and potassium concentrations are closely monitored

and maintained in the normal range. In most women with diabetes, hourly

blood glucose monitoring and an intravenous insulin drip are required to

maintain euglycemia.

 Beta-agonists should be used with caution in women at risk for massive

hemorrhage (such as women with placenta previa or abruption) since the

resultant cardiovascular effects (tachycardia, hypotension) may interfere with

the mother's ability to respond to ongoing hemorrhage, and may confuse the

clinical presentation.



 In the United States, the FDA has warned that injectable

terbutaline should not be used in pregnant women for prolonged

(beyond 48 to 72 hours) treatment of preterm labor or prevention

of recurrent preterm labor because of the potential for serious

maternal heart problems and death .

 The FDA also opined that oral terbutaline should not be used for

prevention or any treatment of preterm labor because it has not

been shown to be effective and has similar safety concerns.



Dose
 Data are too limited to support the use of any particular beta-

agonist over another. In the United States, terbutaline is the most

commonly used beta-agonist for labor inhibition and has a

preferential effect on beta-2-adrenergic receptors. It is often given

subcutaneously by intermittent injection.

 The dose is variable: 0.25 mg can be administered subcutaneously

every 20 to 30 minutes for up to four doses or until tocolysis is

achieved. Once labor is inhibited, 0.25 mg can be administered

subcutaneously every three to four hours until the uterus is

quiescent for 24 hours. Terbutaline can also be administered as a

continuous intravenous infusion. We suggest starting the infusion

at 2.5 to 5 mcg/min and increasing by 2.5 to 5 mcg/min every

20 to 30 minutes to a maximum of 25 mcg/min, or until the

contractions have abated. At this point, the infusion is reduced by

decrements of 2.5 to 5 mcg/min to the lowest dose that

maintains uterine quiescence.



Monitoring

 During beta-agonist administration, the clinician should monitor

cumulative fluid intake, urine output, and maternal symptoms,

especially shortness of breath, chest pain, or tachycardia.

 We suggest withholding the drug if the maternal heart rate

exceeds 120 beats/min. Glucose and potassium concentrations

should be monitored every four to six hours during parenteral

drug administration, since hyperglycemia and hypokalemia

commonly occur. Significant hypokalemia should be treated to

minimize risk of arrhythmias. Significant hyperglycemia can be

treated with insulin.



LESS EFFECTIVE  

TOCOLYTIC DRUGS



Oxytocin receptor antagonists
 Mechanism of action — Atosiban is a selective oxytocin-

vasopressin receptor antagonist

 Although commonly used in Europe and elsewhere, it is not

available in the United States.

 In normal parturition, oxytocin stimulates contractions by

inducing conversion of phosphatidylinositol to inositol

triphosphate, which binds to a protein in the sarcoplasmic

reticulum causing release of calcium into the cytoplasm. Oxytocin

receptor antagonists compete with oxytocin for binding to

oxytocin receptors in the myometrium and decidua, thus

preventing the increase in intracellular free calcium that occurs

when oxytocin binds to its receptor

 Theoretically, atosiban should be more effective at later

gestational ages since oxytocin receptor concentration and uterine

responsiveness to oxytocin increase with advancing gestation.



Contraindications

 There are no absolute contraindications to use of atosiban.

 Dose — Atosiban is administered intravenously beginning with

a bolus of 6.75 mg followed by a 300 mcg/min infusion for three

hours, and then 100 mcg/min for up to 45 hours. Initial and

terminal half-lives are 13 and 102 minutes, respectively.



Magnesium sulfate 

 Mechanism of action — Magnesium probably

competes with calcium at the level of the plasma

membrane voltage-gated channels. It hyperpolarizes the

plasma membrane and inhibits myosin light-chain

kinase activity by competing with intracellular calcium

at this site. Interference with the activity of myosin

light-chain kinase reduces myometrial contractility



Maternal and fetal side effects

 Magnesium sulfate causes fewer minor maternal side effects than

beta-agonists, but the risk of major adverse risk events is

comparable .

 Diaphoresis and flushing are the most common side effects

 magnesium toxicity is related to serum concentration.

 Maternal therapy causes a slight decrease in baseline fetal heart

rate and fetal heart rate variability, which are not clinically

important. Antenatal fetal assessment test results (eg, biophysical

profile score and nonstress test reactivity) are not significantly

altered.



Maternal and fetal side effects

 Retrospective epidemiologic studies have reported a significant

increase in radiographic bone abnormalities in neonates with in

utero exposure to magnesium sulfate for more than seven days,

and a significant difference in the serum values of magnesium,

calcium, phosphorus, and osteocalcin (a marker of bone

formation) at birth between neonates unexposed to magnesium

sulfate and those who were exposed.

 There is some evidence that these effects are transient .

 We agree with this recommendation, given the potential for

adverse fetal effects and because tocolytic therapy is generally

effective for only up to 48 hours. The American College of

Obstetricians and Gynecologists suggests limiting magnesium

sulfate therapy to 48 hours in women between 24 and 34 weeks of

gestation with preterm labor



Neuroprotective effects

 Predelivery administration of magnesium sulfate is

neuroprotective for the neonate

 The minimum duration of administration that results in

neuroprotection is not known but is less than 24 hours

 If tocolysis is indicated because of persistent preterm labor in a

patient receiving magnesium sulfate for neuroprotection ,the most

effective tocolytic with the most favorable side profile should be

used.



Contraindications
 Magnesium sulfate tocolysis is contraindicated in women with

myasthenia gravis.

 Magnesium sulfate should also be avoided in women with

known myocardial compromise or cardiac conduction defects

because of its anti-inotropic effects.

 Magnesium is eliminated by the kidneys. Thus, women with

impaired renal function will have an exaggerated rise in serum

magnesium and may develop magnesium toxicity at the usual

doses of administration so the maintenance dose should be

reduced or eliminated.

 The concomitant use of a calcium channel blocker and

Magnesium sulfate could act synergistically to suppress muscular

contractility, respiratory depression



Dose

 Magnesium sulfate is usually administered as a 6 gram

intravenous load over 20 minutes, followed by a

continuous infusion of 2 g/hour .

 The infusion rate is titrated based upon assessment of

contraction frequency and maternal toxicity.

 The optimum regimen has not been determined . Higher

maternal weight increases the time required to reach

steady state levels



 Since magnesium sulfate is excreted by the kidneys, dosing should be

adjusted in women with renal insufficiency (defined as a serum creatinine

greater than 1.0 mg/dL or an alternative drug should be used.

 If magnesium sulfate is given, such women should receive a standard loading

dose (since their volume of distribution is not altered), but a reduced

maintenance dose (1 gram per hour or no maintenance dose if the serum

creatinine is greater than 2.5 mg/dL with close monitoring of the serum

magnesium concentration every six hours.

 Women with renal insufficiency should receive the maintenance phase of

treatment only if a patellar reflex is present (loss of reflexes being the first

manifestation of symptomatic hypermagnesemia), respirations exceed 12 per

minute, and the urine output exceeds 100 mL per four hours. The urine output

and deep tendon reflexes should be closely monitored. Magnesium levels may

be useful in monitoring women on maintenance magnesium therapy who have

concomitant renal disease.



Nitric oxide donors 

 Mechanism of action — Nitric oxide (NO) is produced in a
variety of cells and is essential for maintenance of normal smooth
muscle tone. NO is synthesized during the oxidation of L-arginine
(an essential amino acid) to L-citrulline, which then diffuses from
the generator cell. This reaction is catalyzed by the enzyme nitric
oxide synthase (NOS). The interaction between NO and soluble
guanylyl cyclase (sGC), which is present in nearby effector cells,
represents a widespread signal transduction mechanism that couples
diverse extracellular stimuli of NO formation to the synthesis of
cyclic guanosine 3',5'-monophosphate (cGMP) in target cells. The
increase in cGMP content in smooth muscle cells activates myosin
light chain kinases leading to smooth muscle relaxation.



 Contraindications — NO donors should not be used in women with
hypotension or with preload-dependent cardiac lesions such as aortic
insufficiency.

 Dose — NO donors may be administered via transdermal patches or
intravenously; the optimum dose has not been determined. In general, the
drug dose and interval should be titrated to cessation of contractions,
while maintaining an adequate blood pressure. Two options are:

1. 10 mg glyceryl trinitrate patch applied to the skin of the abdomen. After
one hour, if there is no reduction in contraction frequency or intensity, an
additional patch is applied; no more than two patches are administered
simultaneously. The patches can be left in place for 24 hours, after
which they are removed and the patient reassessed

2. An intravenous infusion rate of 20 mcg/min until contractions stop.



INEFFECTIVE APPROACHES

 Antibiotic therapy — Although subclinical genital tract infection clearly

contributes to the pathogenesis of preterm birth, there is no evidence-based role for
antibiotic therapy in the prevention of prematurity in patients with acute preterm labor.
Maternal infection, however, was significantly reduced in the antibiotic group
(chorioamnionitis or endometritis).

 The lack of benefit from antibiotics may be because the subclinical infectious process
leading to preterm labor may be too advanced for treatment to be effective by the time
preterm labor is clinically apparent.

 Antibiotics for prevention of early-onset group B streptococcal disease, for prolonging
latency in preterm premature rupture of membranes.

 Progesterone supplementation — Women in acute preterm labor do not

benefit from progesterone supplementation.



INEFFECTIVE APPROACHES

 Bedrest, hydration, and sedation — There is no convincing

evidence that bedrest, hydration, or sedation is effective for

prevention or treatment of preterm labor.

 Furthermore, extended and hospitalized bedrest increase the risk

of thromboembolic events

 MANAGEMENT AFTER CESSATION OF

CONTRACTIONS — The management of pregnant women in

whom preterm contractions resolve is ineffective.









Antenatal corticosteroid 



Mechanism of action 

the lungs need to have reached a stage

of development that is biologically

responsive to corticosteroids.



Short-term clinical efficacy

Reduction of RDS (benefit among infants born

between one and seven days after the first

treatment dose)

Reduction of IVH, NEC, NNM, infection



GESTATIONAL AGE AT 

ADMINISTRATION

 22+0 to 33+6 weeks....... increased risk of preterm delivery

within the next one to seven days

 antenatal steroids at 22+0 to 22+6 weeks of gestation can be

offered at some institutions

 34+0 or more weeks...... Controversial

 Limitations of available data are largely related to the low risk for

severe respiratory morbidity after 34 weeks of gestation and lack

of information on long-term developmental outcomes after

exposure to corticosteroids in late gestation



Scheduled for cesarean delivery

At ≥37+0 weeks not recommended

uptodate

At 34+0 to 36+6 
weeks

offer a first course 

• We would not administer a second course of steroids at 
this gestational age who received before 34+0 weeks



If vaginal delivery is expected

≥34+0 weeks 
a first course of 

steroids not 
recommended

• Respiratory problems are less common after 
labor and vaginal birth.

uptodate



Recommends a two-dose course betamethasone at 

34+0 to 36+6 weeks at high risk for PTB within 
seven days

FMF

1) Symptoms of preterm labor: cervical dilation ≥3 cm or effacement ≥75 
percent.

Tocolysis should not be used to delay delivery for completion of the course of 
steroids.

2) Potential medical/obstetric indications for early delivery, steroids should 

not be administered until a definite plan for delivery has been made.



Should not be administered to women with chorioamnionitis.

Tocolysis should not be used to delay delivery in women with 
symptoms of PTB.

Medically/obstetrically indicated preterm delivery should not be 
postponed for steroid administration

Should not be administered if the patient has already received a course 
antenatal corticosteroids.

Newborns should be monitored for hypoglycemia.

Recommends for a singleton pregnancy at 34+0 to 36+6 
weeks at imminent risk of PTB within 7 days



suspected, diagnosed, or established PTB

planned preterm birth

PPROM

NICE

Between 34+0 and 35+6 weeks



Should be administered to women at risk of preterm birth 
from 24 weeks to 34 weeks of gestation.

Should not be routinely administered after 34 weeks of 
gestation, risk of harm may outweigh the benefit.

Probability of intact survival at less than 24 weeks is low even in high 
resource setting

WHO recommendations



Timing before delivery

 Maximum efficacy: two to seven days after administration of 

the first dose.

 Efficacy is incomplete <24 hours from administration and 

appears to decline after 7 days.

 Therapy should not be withheld if delivery is anticipated prior to 

completion of the course.

 Neonatal benefits begin to accrue within a few hours of 

administration



Which one?

 We prefer betamethasone.(Why?)

 A course of therapy consists of:

Betamethasone two doses of 12 mg IM q24 h

Dexamethasone four doses of 6 mg IM q12 h



Betamethasone

 Betamethasone : One milliliter of the betamethasone suspension

commonly used in clinical practice is a combination of 3 mg of

betamethasone sodium phosphate and 3 mg of betamethasone

acetate. Betamethasone sodium phosphate is soluble so it is

rapidly absorbed, while betamethasone acetate is only slightly

soluble and, therefore, provides sustained activity.

 The biological half-life is 35 to 54 hours. Drug concentrations in

cord blood are approximately 20 percent of maternal levels one

hour following maternal injection



Dexamethasone

 Dexamethasone : Dexamethasone is available as dexamethasone

sodium phosphate, which has a rapid onset and short duration of

action. Therefore, the dosing frequency for Dexamethasone is

shorter than that for betamethasone. It is less costly and more

widely available than betamethasone

 only sulfite-free dexamethasone preparations should be used.

Although dexamethasone is well absorbed from the

gastrointestinal tract, safety and efficacy of the oral route for fetal

maturation has not been established.



Hydrocortisone

 Hydrocortisone : Hydrocortisone is extensively

metabolized by placental enzymes so relatively little

active drug crosses into the fetal compartment;

therefore, beneficial fetal effects may not occur.

However, if both betamethasone and dexamethasone are

unavailable due to drug shortages, hydrocortisone 500

mg intravenously every 12 hours for four doses has been

proposed as a last resort.



SIDE EFFECTS OF A SINGLE COURSE

 Transient FHR and behavioral changes that return to baseline by 4-7 

days after treatment.

A decrease in variability on days 2 and 3 after administration

Reduced fetal breathing (and body movements?)

A transient improvement in umbilical artery EDF that began about 
eight hours after the first dose and lasted a median of three days 
(range 1 to 10 days). 



Possible risks of late preterm and term 

exposure

 Most studies shows no changes in development of the 

neuroendocrine system, life-long effects on endocrine, behavioral, 

emotional, and cognitive function.

 Increased risks for development of a wide range or metabolic, 

cardiovascular, and brain disorders in later life

 Significant cortical thinning, particularly the rostral anterior 

cingulate cortex→ affective disorders, HPA axis dysregulation



Possible risks of late preterm and term 

exposure

Single course of antenatal steroids does not

contribute to long-term cognitive deficits.

 Postnatal systemic corticosteroid therapy 

contributes to neurodevelopmental impairment, 

especially cerebral palsy



Potential adverse effects on infants

 A single course did not increase the risk of any adverse 

infant outcome (eg; neonatal infection, SGA, 

hypothalamic-pituitary-adrenal function).

 The safety and effectiveness of steroid administration at 

≥34+0 weeks is less clear.



Potential long-term effects in children and 

adults

 Exposure to a single course of antenatal corticosteroids 

before 34 weeks of gestation have not reported adverse 

effects

 Multiple courses of steroids could accentuate potential 

adverse effects



Maternal side effects

 Most pregnant women tolerate a single course.

 Pulmonary edema, primarily associated with 

combination with tocolytics, especially in the setting of 

chorioamnionitis, fluid overload, or multiple gestation

 Betamethasone itself has low mineralocorticoid; 

therefore, hypertension is not a contraindication to 

therapy



Maternal side effects

 Transient hyperglycemia: The steroid effect begins 12 
hours after the first dose and may last for five days.

 Diabetics women require hospitalization for close blood 

glucose monitoring. 

 Insulin requirement increases by 20% on days 1 and 4, 

by 40% on days 2 and 3 and returns to the preexisting 

dose on days 6 and 7.





Maternal side effects

 Transient rise in maternal platelet and WBC that lasts 

72 hours; a WBC count in excess of 20,000 is rarely due 

to steroids.

 Total leukocyte count increases by about 30 percent 

within 24 hours after injection, and the lymphocyte

count significantly decreases.



USE OF SINGLE REPEAT DOSE OF THERAPY

●At high risk of delivery within the next seven days

●Prior exposure to antenatal corticosteroids 

●Initial course of antenatal corticosteroids administered at ≤28 weeks of gestation

Up to 34 weeks

at least 14 days earlier

uptodate



USE OF REPEATED COURSES OF 

THERAPY

 Rescue course corticosteroids could be provided as early
as 7 days from the prior dose, if indicated by the clinical
scenario.

 ACOG does not limit rescue steroids to women whose
initial course of antenatal corticosteroids was
administered at ≤28 weeks of gestation.



Effects from repeated courses of therapy

Reduced RDS, perinatal death, Broncho 

pulmonary dysplasia, severe IVH, NEC, sepsis, 

periventricular leukomalacia, and/or retinopathy 

of prematurity

Reduction in mean birth weight



Effects from repeated courses of therapy

We concern about administering multiple 

repeat courses of steroid therapy

 Increased incidence of cerebral palsy statistically 

is not significant. 



repeated courses

we recommend using only intramuscular.

We recommend no tests for fetal lung maturation 

following corticosteroid therapy.

Postnatal surfactant administration is not a 
substitute for antenatal corticosteroid therapy. 



repeated courses

 Doubling the dose of betamethasone to 24 mg per day was not

associated with increased efficacy.

 Shortening the dosing interval to increase the probability of 

completing the steroid course before delivery should be avoided 

→ increased risk of necrotizing enterocolitis



SPECIAL POPULATIONS

 Multiple gestation — We use a standard dosing schedule for 

both singleton and multiple gestations.

 premature Preterm rupture of membranes — Antenatal 

corticosteroid administration improves neonatal outcome and 

does not increase the risk of neonatal or maternal infection.



کشوریپروتکل



Magnesium sulfate in 

pregnancy



Neuroprotective effects in utero exposure

Cerebral palsy is the leading cause of 
neurologic impairment in young children, 
and prematurity and low birth weight are 
the most important risk factors for 
developing the disease. 

In utero exposure to magnesium 
sulfate before early preterm birth 
appears to decrease the incidence and 
severity of cerebral palsy.





Neuroprotective effects in utero exposure

 No reduction in risk of:

blindness, deafness, or developmental delay, Apgar score less than 

seven at five minutes, intraventricular hemorrhage, periventricular 

leukomalacia, neonatal seizures, or need for ongoing respiratory 

support.



Candidates for treatment

 Women at high risk of imminent (ie, within 24 hours) 

preterm birth

This includes: PTB, PPROM, or planned medically or 

obstetrically indicated preterm delivery.



Gestational age

 Lower limit — None of the randomized trials of 

magnesium sulfate for neuroprotection included 

pregnancies at <24 weeks of gestation.

 Upper limit — We limit use of magnesium 

sulfate for neuroprotection to pregnancies <32 
weeks of gestation



Timing

Scheduled C/S: We aim for 6 to 12 hours of maintenance 

therapy prior to C/S.

●If emergency delivery is indicated, it should not be 

delayed.

●If induction of labor is likely to take longer than 24

hours, it is reasonable to delay administration until 

cervical ripening is achieved.



Contraindications

 Myasthenia gravis since it can precipitate a severe 

myasthenic crisis

 Known myocardial compromise or cardiac 

conduction defects because of its anti-inotropic effects



RENAL INSUFFICIENCY

 Since magnesium is eliminated by the kidneys, women with

impaired renal function will have an exaggerated rise in serum

magnesium concentration and may develop magnesium toxicity at

the usual maintenance infusion doses. Maintenance infusion

dosing must be adjusted or eliminated in women with renal

insufficiency (defined as a serum creatinine greater than 1.0

mg/dL [88.4 micromol/L]), but a standard loading dose is given

since their volume of distribution is not altered.



Side effects

1) Diaphoresis, flushing, and warmth

2) Nausea, vomiting 

3) Headache, muscle weakness, visual disturbances

4) Palpitations, dyspnea or chest pain may be symptoms 

of pulmonary edema, which is a rare side effect



Dose

Dose — A 4 g loading dose over 20 minutes and 

a maintenance dose of 1 g/hour.

Duration — Is discontinued when the infant is 

delivered.

We limit the magnesium sulfate infusion to a 

maximum of 24 hours, even if delivery has not 

occurred.

Retreatment — Not recommended.



 Urine output and deep tendon reflexes should be closely

monitored in all patients. The maintenance phase of

treatment should be continued only if a patellar reflex is

present (loss of reflexes being the first manifestation of

symptomatic hypermagnesemia), respirations exceed 12

per minute, and the urine output exceeds 100 mL per

four hours.



پروتکل کشوری



Renal insufficiency

If the serum creatinine is 1.0 to 1.5 mg/dl and the urine output is 
adequate, the maintenance infusion is reduced by half to 1 
g /hour and a magnesium level is rechecked in six hours. 

Hold the maintenance infusion if the serum creatinine is 
>1.5 mg/dl or the urine output is <20 ml per hour and rechecks the 
magnesium level in six hours. 

uptodate



 Maternal effect:

Serum 
MGSO4 level 

7 mEq/L
•Loss of DTR

Serum 
MGSO4 level 

10 mEq/L

•Respiratory
depression

Serum 
MGSO4 level

25 mEq/L
•Cardiac 

arrest

ACOG



پروتکل کشوری



Fetal effects

1) A decrease in baseline FHR, which generally remains 

within the normal range

2) A decrease in variability, which may be absent or 

minimal

3) Fewer prolonged deceleration 

4) The BPP score and NST reactivity are not

significantly altered



Drug interactions

1)  Opioids → Cardiopulmonary depression

Pain should be controlled with the minimally 
effective dose of opioid. Vital signs are closely 
monitored, ideally in association with pulse oximetry

2)  Calcium channel blockers → Neuromuscular 
blockade and hypotens



Tocolysis

 Thus in women at 24 to 32 weeks' gestation who are

candidates for tocolysis, we recommend that another therapy

be used for labor inhibition in women also receiving

magnesium sulfate for fetal neuroprotection. Because of the

increased risk of maternal complications with the

concomitant use of nifedipine and magnesium sulfate, an

agent such as indomethacin may be a reasonable choice

for tocolysis in the woman receiving magnesium sulfate
for neuroprotection of the fetus.




