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RATIONALE 

Maternal mortality and its precursor, severe maternal morbidity, continue to increase in the United 
States1-2. Cardiac and pulmonary etiologies account for approximately 25% of maternal mortality3. 
Symptoms may present in the second or third trimester, intrapartum and up to 6 months postpartum. 
As many of the symptoms of cardiac and pulmonary morbidity overlap with normal pregnancy-related 
symptoms, significant maternal cardiopulmonary conditions may be under-recognized. Delayed 
recognition of maternal cardiopulmonary disease can result in delayed intervention and therefore 
increased maternal morbidity and mortality.   

There are several recent, comprehensive publications describing maternal cardiopulmonary risk 
factors, relevant symptoms, strategies for detection, evaluation and management. Specifically, the 
California Maternal Quality Care Collaborative (CMQCC) published a comprehensive toolkit for 
cardiovascular disease in pregnancy and postpartum in November 20174.  

The objective of the University of Washington Medical Center (UWMC) Cardiopulmonary Protocol is to 
provide a succinct summary of the symptoms and signs, differential diagnosis, and initial evaluation 
steps for maternal cardiac and pulmonary disorders in the antepartum, intrapartum, and early 
postpartum periods.  The intended audience is the health care team caring for pregnant and 
postpartum women in an inpatient setting. The term “health care team” should be interpreted 
broadly, and includes practitioners in obstetrics, maternal-fetal medicine, family medicine, anesthesia, 
critical care, and nursing. This Cardiopulmonary Protocol is one of the four Critical Pathways included 
in the UWMC Maternal Early Warning Tool (MEWT). The other three MEWT Critical Pathways are OB 
Sepsis, Hypertension in Pregnancy, and Hemorrhage / OB Bleeding Emergency. 

SYMPTOMS AND SIGNS 

Vital sign changes and symptoms associated with cardiopulmonary disorders are summarized below. 
As stated previously, maternal symptoms and signs associated with cardiopulmonary disorders overlap 
substantially with normal physiology of the third trimester, intrapartum, and early postpartum periods.  

Signs, symptoms, and risk factors associated with maternal cardiopulmonary morbidity4: 

•  Heart rate >110, oxygen saturation <93%, respiratory rate ≥24, crackles or new murmur on exam 

•  Chest pain, dyspnea, orthopnea, palpitations, altered mental status 

•  Age >40, African American, obesity, hypertension, diabetes, substance use 
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Mild tachycardia can be a sign of cardiopulmonary disease, but also may be associated with pain, 
anxiety, and blood loss. Most healthy pregnant women maintain normal oxygen saturation > 97% 
when awake. Desaturation with ambulation, significant desaturation (< 93%) at rest, tachypnea, 
dyspnea, orthopnea, and chest pain are relatively specific for cardiopulmonary disorders. Altered 
mental status associated with cardiopulmonary disorders might present as severe anxiety (pulmonary 
edema, MI) or somnolence and weakness (magnesium toxicity, stroke). Sudden cardiorespiratory 
arrest, or both hypotension and respiratory compromise, during labor or within 30 minutes of delivery 
is concerning for amniotic fluid embolus (AFE). Abnormal physical exam findings associated with 
cardiopulmonary disorders in the California Pregnancy-Associated Mortality Review included blood 
pressure ≥140/90, heart rate ≥120, oxygen saturation ≤90%, and crackles or an S3 or gallop on 
physical exam5. These symptoms and signs should prompt immediate evaluation. Women with age 
>40, African-American race, and with preexisting medical conditions including hypertension (especially 
preeclampsia), diabetes, obesity, substance use, and history of chemotherapy are at particularly 
increased risk of cardiopulmonary disease1,3,6.   In summary, the health care team should have a high 
index of suspicion for cardiopulmonary disorders if the above signs, symptoms, and risk factors are 
present. If there are concerning signs and symptoms, proceed with an interdisciplinary huddle and 
consider further evaluation.  

DIFFERENTIAL DIAGNOSIS 

The differential diagnosis for maternal cardiopulmonary disorders that may present during pregnancy 
and postpartum is broad. It may be useful to think initially of the five categories summarized below, as 
the diagnostic and management pathways are distinct. 
 

In the US, the most common age-adjusted cause of maternal cardiopulmonary disorders in the 
peripartum period is cardiac dysrhythmia (3.5 per 1,000 births), followed by heart failure (1.24 per 
1,000 births), hypertensive disorders (0.97 per 1,000 births), pulmonary heart disease (0.71 per 1,000 
births), cerebrovascular disease (0.28 per 1,000 births), and cardiac arrest/myocardial infarction (0.2 
per 1,000 births)2.  
 
 
 
 

Potential cardiac and pulmonary disorders: 

•  Heart failure/cardiomyopathy 

•  Pulmonary embolus, amniotic fluid embolus 

•  Myocardial infarction 

•  Cardiac dysrhythmia 

•  Hypertensive disorders 
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COLLABORATIVE CARE 

Successful care of maternal cardiac and pulmonary complications requires a well-integrated health 
care team. All team members should be empowered to initiate a multidisciplinary huddle regarding a 
patient’s clinical status. At UWMC, the core team for MEWT includes obstetric providers and nursing. 
OB Anesthesia, Cardiology, and Critical Care consultation should be requested as appropriate. 

INITIAL EVALUATION 

Elements of a comprehensive cardiopulmonary evaluation are summarized below. For evaluation and 
management of hypertensive disorders, please see the Hypertension in Pregnancy protocol.  Not all of 
these elements are required for every clinical scenario. The scope of evaluation depends on maternal 
signs and symptoms as well as clinical suspicion.  For example, evaluation of suspected amniotic fluid 
embolus would include an emergency hemostasis panel (hematocrit, fibrinogen, PT, PTT) as 
disseminated intravascular coagulation often occurs.  Strongly suspected myocardial infarction may 
require cardiac catheterization and subsequent interventions.  

 

SUBSEQUENT MANAGEMENT  

Since this Cardiopulmonary Protocol encompasses a broad spectrum of maternal medical 
complications which require different treatments, a detailed discussion of subsequent management is 
beyond the scope of this document. The overall goals of care are to optimize maternal health, to 
consider optimal timing and planning of delivery for women who remain pregnant, and to implement 
secondary prevention measures aimed at decreasing subsequent maternal morbidity and mortality.  

Elements of initial cardiopulmonary evaluation4,7: 

•  Laboratory studies: complete blood count (CBC), comprehensive metabolic panel (CMP), and  B-

natriuretic peptide (BNP) are usually indicated as initial tests. An emergency hemostasis panel 

(fibrinogen, PT, PTT) is indicated with suspected AFE. A drug screen or TSH may also be considered.  

Add cardiac enzymes/troponins if there is concern for myocardial infarction. Consider arterial blood 

gas (ABG) if severely dyspneic and/or oxygen saturation is < 93% on room air.  

•  Cardiac evaluation: Electrocardiogram (ECG) is indicated for initial evaluation. Telemetry or 

cardiac event monitors such as a Holter monitor are useful for arrhythmia identification. 

Echocardiogram is indicated for elevated BNP, unexplained or refractory pulmonary edema, 

suspected heart failure, valvular heart disease, or pulmonary hypertension. 

•  Imaging: Chest X-ray, although non-specific, may be helpful to identify pulmonary edema, 

cardiomegaly, and pulmonary infiltrates. Spiral chest computerized tomography (CT) scan is 

indicated for suspected pulmonary embolus.  



 

® Copyright UW Medicine, 2020 
 
 

4 

DEPARTMENT OF OBSTETRICS AND GYNECOLOGY 

 
Women who experience serious cardiac or pulmonary morbidity during pregnancy or the early 
postpartum period should have close maternal-fetal medicine follow-up after hospital discharge. Such 
follow-up is aimed at coordination of short-term management of medical complications at least 
through 6-8 weeks postpartum. Contraceptive counseling should be addressed. Postpartum follow-up 
is also an appropriate time to initiate pre-conception counseling about maternal health risks in a future 
pregnancy. Finally, postpartum outpatient follow-up provides an opportunity to counsel women about 
potential lifetime health risks related to cardiopulmonary morbidity, and strategies to reduce or 
mitigate these risks7.  
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