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What are those Normal Physiological Changes 

in Pregnancy?



As a Review

Normal Physiological changes in pregnancy

(LOWDERMILK ET AL., 2024)

• Decreased systemic blood pressure and mean arterial pressures [MAP]

• Peripheral edema

• Allows for adequate perfusion to end organs-The placenta is an end organ!

Decreased vascular resistance and peripheral vasodilation

• Dilutional anemia of pregnancy – increase in intravascular volume – Plasma is 
increased more than red blood cells 

Increased blood volume (plasma) and hemodilution

• Slight increased in HR

Increased cardiac output

• Spiral arteries of the uterus widen in diameter

• Vessel walls become thinner 

Vascular remodeling occurs



Risk Factors for Cardiovascular Disease Across 

the Maternal Care Continuum: 

1. Race and ethnicity – non-Hispanic 

black women have a 3.4 times 

increase as compared to other 

ethnicities

2. Age – over 40 years of age increases 

maternal death from cardiac disease 

by 30 times

3. Hypertension in pregnancy 

4. Obesity – prepregnancy especially if 

associated with sleep apnea



Cardiovascular Disease in Relation to 

Pregnancy

• Cardiovascular pathophysiologic changes of pregnancy persist for 

weeks postpartum.

• Normally, the heart compensates for the increased workload 

allowing pregnancy, labor, and the postpartum period to be well 

tolerated. 

• If myocardial disease develops, valvular disease exists, or a 

congenital heart defect is present, cardiac decompensation may occur. 

(CMQCC, 2017; Lowdermilk et al., 2024



Cardiovascular Disease

• The first presentation of cardiovascular disease may be during pregnancy or 

in the early postpartum period. 

• The highest risk period for a preexisting cardiac condition to manifest 

is generally in the late second trimester, i.e., 24-28 weeks, or in the 

postpartum period. 

• Healthcare providers should maintain a high index of suspicion for underlying 

cardiovascular disease when a woman presents with symptoms, signs, and 

risk factors concerning for heart disease for as long five months postpartum.

(cmqcc, 2017)



CVD Signs and Symptoms 

• Extreme fatigue

• Extreme swelling

• Weight gain

• Dyspnea

• Mild orthopnea - how 

many pillows does she 

prop with at night?

• Tachypnea

• Persistent cough

• Asthma unresponsive 

to therapy 

• Palpitations 

• Dizziness 

• Syncope

• Tachycardia 

• Chest pain

(CMQCC, 2017)



Cardinal Rule……..
When a woman presents to the unit and or emergency 

department who is pregnant or has been pregnant within the 

last year with any of the following symptoms:

 Shortness of Breath – Unable to complete a sentence 

without taking a breath

 Extreme fatigue – Example- activities of daily living which 

are not influenced by lack of sleep from taking care of a 

newborn

 Inability to lie flat when resting – Example- using 4 pillows 

or sleeping in a recliner to be able to breathe adequately 

 Chest pain  



Should Prompt Concern and Immediate 

Assessment of the Patient 



Concerning Assessments 

Vital Sign Changes: 

• Resting HR > 110 bpm

• Systolic BP > 140 mmHg

• Respiratory rate > 24

• O2 sats < 95%

Assessment: 

• Murmur

• Crackles in lung bases

(CMQCC, 2017; Hameed et al., 2015)



Diagnosis of Cardiovascular Disease  

• EKG

• BNP

• Echocardiogram

• If BNP is elevated 

• Chest X-ray

• Be aware that pulmonary edema or changes on a Chest X-ray may be 

misinterpreted if the root cause is not investigated and pregnancy 

conditions are not considered. A new diagnosis of asthma is highly 

unusual for an adult patient 

• This is when a consult with Maternal Fetal Medicine can be beneficial  



What is a BNP 
 BNP is a neurohormone secreted predominantly by the cardiac ventricles in 

response to volume expansion or pressure overload

 Normal levels 

CMQCC considers anything <100 pg/ml is normal

Cardiologists typically use >500 pg/ml as indicative of heart failure

BNP levels are higher predictor value of cardiomegaly compared to chest 

x ray
o CMQCC ( 2017) pg. 13



What if the BNP is Normal…….
 If the pregnant or post-partum patient has signs of pulmonary edema and the BNP is normal, 

suggesting lack of congestive heart failure, or pump failure, look for the ROOT cause and in 

this patient population, consider non-cardiogenic pulmonary edema. 

 This condition can be found in women who have hypertensive disorders in pregnancy where the 

vessels are “leaky” and fluid escapes from within the confines of the vessels and escapes to 

surrounding tissues.  Therefore, even if the BP is elevated, the patient may have decreased 

intravascular volume. 

Pulmonary 

Edema
Cardiogenic

Non-Cardiogenic

Is the root cause of pulmonary 

edema from pump failure of the 

heart (cardiogenic) or leaky vessels 

related to hypertensive disorders of 

pregnancy?????



A Great Podcast 
For an in-depth, easy listening explanation of Cardiac Disease in Pregnancy please access the following Podcasts:  

https://www.clinicalconceptsinob.com/the-critical-care-obstetrics-podcast/

https://www.clinicalconceptsinob.com/the-critical-care-obstetrics-podcast/


Prompts for further assessment 

CVD in Pregnancy and Postpartum
 When a pregnant or postpartum woman presents  with complaints of shortness of breath, ask if she has 

experienced: 

• Worsened level of exercise tolerance 

• Difficulty performing activities of daily living; Unexpected fatigue

• Symptoms that are deteriorating, especially chest pain, palpitations, or dizziness 

• New onset of cough or wheezing 

• Leg edema and if it is improving or deteriorating 

• Inability to lay flat; if this is a change; how many pillows she uses to sleep 

• Failure to lose weight or unusual weight gain, and how much 

• A history of cardiac or pulmonary conditions 

• A history of substance abuse and/or cigarette use 

• Or has been seen by other providers or in other Emergency Departments for these complaints.

• Especially if she is post partum 
(CMQCC, 2017)



Normal Pregnancy/Postpartum Cardiac Disease

Chest discomfort Chest discomfort with myocardial ischemia

Dyspnea Severe dyspnea limiting activity; paroxysmal nocturnal dyspnea

Orthopnea Progressive orthopnea

Palpitations Cardia arrhythmia

Fatigue Fatigue with chest pain and syncope

Dizzy spells Dizziness in conjunction with other signs and symptoms

Syncope Syncope with exertion/activity

Systolic murmurs Loud, harsh, systolic murmurs, diastolic murmurs, grade III intensity

Dependent edema Both dependent and nondependent edema

Rales in lower lungs Rales that don’t clear with deep inspiration; hemoptysis

Visible neck veins Persistent neck vein distention 

Cardiomegaly Cardiomegaly plus hepatomegaly and ascites

(Mattson & Smith, 2016)



CVD Assessment Algorithm 

For Pregnant and Postpartum Women





Key points

(CMQCC, 2017)

Symptoms related to physiologic changes of 
pregnancy should be improving in the 
postpartum period.

Any visits to Emergency Department for 
dyspnea should raise suspicion for 
cardiovascular disease.

Women of childbearing age should be 
questioned about recent pregnancies, in 
addition to their last menstrual period 
(LMP).



Key points

(CMQCC, 2017)

Postpartum dyspnea or new onset cough is 
concerning for cardiovascular disease

New onset asthma is rare in adults

Bilateral crackles on lung examination are most 
likely associated with Congestive Heart Failure 
(CHF)

Improvement of dyspnea with bronchodilators 
does not confirm the diagnosis of asthma, as 
CHF may also improve with bronchodilators. 
Likewise, a lack of response to bronchodilators 
should prompt the entertainment of a diagnosis 
other than asthma.



CVD & 

Future Risk 

Discharge 

Education 



LONG TERM CONSEQUENCES OF PREECLAMPSIA 

(CMQCC, 2017)



Resources
Dissolved in 2021 and has been replaced by AIM 

ALLIANCE FOR INNOVATION ON MATERNAL HEALTH 

https://safehealthcareforeverywoman.org/
https://www.cmqcc.org/resources-tool-kits/toolkits
https://www.preeclampsia.org/


Patient’s Story 

Peripartum cardiomyopathy survivor, Zuleyma Santos, shares her story of survival and recovery (youtube.com)

https://www.youtube.com/watch?v=j_1Zt7klOG4&t=1s


Through Education, Recognition and Listening to 

Our Patients!



MHS CUSTOM PATIENT EDUCATION 



ACOG COMMITTEE OPINION #736“OPTIMIZING 
POST-PARTUM CARE”

(ACOG 2018 ( REAFFIRMED 2021) PG. 142



RESOURCES

https://www.cdc.gov/hearher/index.html
https://www.preeclampsia.org/


SUGGESTED PATIENT 
EDUCATION TO BE 

POSTED IN THE 
EMERGENCY ROOM 

CMQCC 2021 P. 199
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