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“The care of the woman with asthma
when she Is pregnant differs little from
that when she is not.”

Greenburger & Patterson, NEJM 312:897, 1985



Case #1: Prenatal Counseling

34-year old woman with moderate
persistent asthma

Followed in pulmonary clinic for years
with well-controlled asthma on inhaled
fluticasone and salmeterol

Now presents requesting medication
adjustment prior to conception



Case #2: Acute Asthma Exacerbation

43-year old woman with severe persistent
asthma

Presents to pulmonary clinic after 2
hospitalizations for asthma during first
trimester of pregnancy

No further hospitalizations but required
multiple asthma medications and frequent
clinic visits

Presents to the emergency room at 32 weeks
gestation with an acute severe asthma attack
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Physiologic Cardiopulmonary Changes
during Pregnancy

Pulmonary Functional residual capacity & residual volume
Tidal volume & minute ventilation

Cardiac Heart rate and cardiac output, blood pressure

Uterine Little arterial autoregulation

Fetus has ~ 2 minute reserve of O

Blood gas PCO, ~ 25 — 32 mmHg
PO, ~ 105 in 1st trimester, > 95 in 3rd trimester
Desaturation when supine



Pulmonary Function Tests in Pregnancy
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Maternal-Fetal Oxygen Transfer

UM B L AL

Lupinsky, AJRCCM 152:427, 1995

* O, delivery depends on
uterine artery blood flow
/maternal O, content

« Maternal and fetal blood run
In same direction (concurrent
exchange mechanism)

 Umbilical vein blood then
mixes with deoxygenated
blood in fetal IVC

e Fetal environment relatively
hypoxic with low umbilical vein
PO,



Effect of Pregnancy on Asthma

Rule of Thirds
In 1/3 of patients asthma unchanged

In 1/3 of patients asthma improves (23%)

In 1/3 of patients asthma deteriorates (30%)

Effect of pregnancy on asthma tends to be similar in
successive pregnancies

Severe asthma predisposes to worsened control

Schatz, J Allergy Clin Immunol 112:283, 2003



Effect of Pregnancy on Asthma

Cateqgory

Improvement

Deterioration

Characteristic

Progressive improvement
throughout pregnancy

Maximum improvement in last 4
weeks of pregnancy

Exacerbations peak between
24 and 36 weeks of gestation

URI and poor control most common
precipitants

May improve in the last 4 weeks of
pregnancy

Schatz, J Allergy Clin Immunol 81:509, 1988



Labor, Delivery and Postpartum

90% of women with asthma have no
symptoms during labor or delivery

Rarely require treatment beyond
bronchodilators

Improved airway function in last 4 weeks of
pregnancy may help prevent asthma
symptoms during L&D

Patients return to their original asthma status
by 3 months postpartum



Potential Risks from Maternal Asthma

Maternal health risks

maternal mortality preeclampsia
gestational hypertension vaginal hemorrhage
C-section placenta previa

hyperemesis

Fetal health risks

perinatal mortality neonatal hypoxia
low birth weight preterm birth
small for gestational age congeniatal anomolies



Risks from Maternal Asthma

Historical cohort analysis births NJ 1989-1992
2,289 women with asthma (ICD-9) vs 9,156 controls

Asthma patients were younger, less educated,
single, AA or Hispanic, less prenatal care, smokers
Increased rates of DM and HTN

Infant outcomes: oreterm delivery, low birth
weight, small for gestational age, congenital
anomalies, prolonged hospital stay

Maternal outcomes: preterm labor, placentia previa,
pre-eclampsia , C-section, prolonged hospital stay
Demissie, AJRCCM 158:1091,1998



Outcomes In Aggressive Management of Asthma
In Pregnancy

Inception cohort trial of 972 pregnant women in an
HMO

Half had documented asthma by ATS criteria

Subjects matched for age, parity, year of delivery,
smoking

Asthma managed by step therapy to prevent
symptoms that interfered with sleep and daily activ ity

Perinatal, fetal, maternal outcome variable measure d

Schatz, AJRCCM 151:1170, 1995



Outcomes In Aggressive Management of Asthma
In Pregnancy

Adequate asthma control in all cases

Asthmatic pregnant women on oral corticosteroids
had a higher incidence of hypertension (3.7 vs

1.0%)
Perinatal outcomes similar in both groups

Maternal complications similar in both groups

Infant outcomes similar in both groups
Schatz, AJRCCM 151:1170, 1995
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Medication Safety

NAEPP Update 2004 05-5236, 2005
www.nhlbi.nih.gov/health/prof/lung/asthma/astpreg.h tm



Current Options for Treating Asthma

Long-Term Controllers

- Corticosteroids (inhaled and systemic)
- Long-acting beta ,-agonists

- Leukotriene modifiers

- Theophylline

- Cromolyn

Quick relief

- Short-acting inhaled beta ,-agonists



FDA Pregnancy Risk Classification for Drugs

Category A

Category B

Category C

Category D

Category X

No risk demonstrated in 1st trimester In
controlled studies in women, no risk In later
trimesters

No risk in animal studies, but controlled studies
In women not done

Fetal harm in animals, no studies in women  (or
studies in animals & women not available)

Evidence of human fetal risk, but benefits > risk
in life-threatening situations

Contraindicated in pregnant women



Potential Adverse Effects of Common
Asthma Drugs on the Fetus

Corticosteroids preeclampsia , preterm and low birth weight,
cleft palate 1 st TM (incidence 0.3%)

Theophylline HR, vomiting, jitteriness (moms/fetus)
when maternal levels > 12 mcg/mL

Systemic b, fetal HR, neonatal HR, tremor,

Agonists hypoglycemia

LT modifiers not known, animal data teratogenicity
zileuton

Decongestants Uterine vasoconstriction, fetal gastroschisis



Safety of Beta-agonists in Pregnancy

Six human studies support safety of short-acting
beta,-agonists In pregnancy (1,599 pregnant
woman)

Limited data on long-acting beta ,-agonists but
similar pharmacologic and toxicologic profiles to
short-acting drugs suggest they are  okay for use

Occasional episodic use epinephrine for severe,
acute asthma attack is okay

NAEPP Update 2004 05-5236, 2005



Safety of Inhaled Steroids in Pregnancy

Swedish Medical Birth Registry 1995-97

2,014 infants with mothers who had used
budesonide In early pregnancy

/5 Infants (3.8%) had congenital malformation vs
3.5% Iin general population

4 infants with cleft palate vs 3.3 expected

No teratogenic effect of budesonide

Kallen, Obstet Gynecol 93:392,1999



Asthma Medications Presumed Safe In
Pregnancy

Beta,-agonists both short/long-acting (category C)

Inhaled corticosteroids (category C) , especially
beclomethasone and budesonide

Theophylline (category C)- Clearance 3rd trimester
Oral corticosteroids, If indicated (category C)
Cromolyn sodium (category B)

L oratadine and cetirizine



Medications to be Discouraged in Preghancy

Frequent injections epinephrine (category C)
Oral decongestants in the first trimester
lodine-containing cough medications
Tetracycline (category D)

Aspirin and NSAID (category D)
Beta-blockers

Prostaglandins
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Goals of Asthma Treatment during Pregnancy

Control symptoms, including nocturnal
symptoms

Prevent acute exacerbations
No limitations on activities
Maintain (near) normal pulmonary function

Minimal use short-acting inhaled beta -
agonists

Protect the mother and fetus from adverse
effects NAEPP Update 2004 05-5236, 2005



General Principles

Preconception

- Optimize asthma management

- Few changes In treatment regimen  are needed In
pregnancy especially if asthma is controlled

Avoid recently introduced medications whose
safety in pregnancy Is not established

Use adequate doses of medications to control
symptoms and avoid hypoxia

It iIs essential to maintain adequate oxygenation to
the fetus




.
Components of Asthma Management

Objective measures for assessment and
monitoring

Patient education

Avoidance of factors contributing to asthma
severity

Pharmacologic therapy- follow NIH stepwise
guidelines to therapy

Diagnose and treat rhinitis, sinusitis or
gastroesophageal reflux disease If present

NAEPP Update 2004 05-5236, 2005



Optimizing Non-Pharmacological Measures

Education and PEF monitoring
Avoid asthma triggers

Stop smoking

Minimize URI with saline washes
Postural drainage for mucus plugs

Relaxation techniques for mild symptoms



Environmental Control in Asthma

eliminate these “mobile allergen bearing units”




Clinical Presentation
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