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Shortness of Breath in Pregnancy:
Differentiating Physiology from
Pathology in Urgent Care

Urgent Message: As shortness of breath and edema are common in pregnancy, urgent
care clinicians must distinguish patients with normal physiologic changes from those
with emergent conditions like venous thromboembolism, hypertension, eclampsia,
and cardiomyopathy.

John Ramos, MMS, PA-C, CAQ-EM

Citation: Ramos J. Shortness of Breath in Pregnancy:
Differentiating Physiology from Pathology in Urgent
Care. | Urgent Care Med. 2025; 20(2):13-20

Key Words: Dyspnea in Pregnancy; Venous Thromboem-
bolism; Pulmonary Embolism; Differential Diagnosis;
Cardiovascular Disorders; Urgent Care Evaluation

Abstract

Background: Physiologic changes in pregnancy con-
tribute to shortness of breath and edema. However,
these symptoms can also be caused by serious etiologies
including venous thromboembolism (VTE) (increased
risk in pregnancy and a leading cause of maternal mor-
tality), preeclampsia and eclampsia, cardiomyopathy,
and valvular heart disease.

Aim: This review aims to increase urgent care clinician
awareness of the differential diagnoses associated with
shortness of breath or edema in pregnancy, with special
consideration for the diagnosis and management of VTE.

Conclusion: It is essential to consider thromboembolic, Introduction

hypertensive, and cardiac disorders when evaluating n estimated 60-70% of women experience shortness
pregnant patients with shortness of breath or edema. Aof breath (SOB) during pregnancy, although it typi-
Urgent care clinicians must be aware of diagnostic tests cally does not interfere with daily activities or exercise
and treatment options for VTE as well as indications tolerance.! While SOB is commonly ascribed to phys-
for emergency department referral. iologic changes in pregnancy (Table 1),>* clinicians
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Table 1. Physiologic Changes in Pregnancy that Cause Shortness of Breath

Hormonal e Increased circulating progesterone leads to increased CO2 sensitivity, resulting in increased
tidal volume and minute ventilation.?3
e Increased estrogen leads to airway mucosal hyperemia, edema, hypersecretion, and friability.
Anatomic e Expiratory reserve volume and residual functional capacity decreases as the growing uterus
exerts pressure on the diaphragm®2
e Hyperventilation occurs due to reduced lung capacity for diffusion3
Metabolic e Increased oxygen demand and consumption from fetal development!
Circulatory e Increase in systemic blood volume and cardiac output!

Microcytic (MCV <80 fL)

Normocytic (MCV 80-100 fL)

Table 2. Anemia Classifications by Mean Corpuscular Volume®

Macrocytic (MCV »100 fL)

e |ron deficiency anemia
e Thalassemias

e Sideroblastic anemia
e Copper deficiency

e Lead poisoning

e Early iron deficiency anemia
e Hemorrhagic or hemolytic

® Bone marrow suppression

e Chronic kidney disease

e Hypothyroidism

e Hypopituitarism

e Hereditary spherocytosis

e Folic acid deficiency
® B12 deficiency
e Ethanol abuse
e Chronic liver disease

Abbreviations: MCV, mean corpuscular volume

must exercise caution to distinguish serious or life-
threatening pathology. In the urgent care setting, his-
tory, physical examination, and diagnostic testing are
used to differentiate benign from serious conditions to
determine those who require emergency department
(ED) evaluation. SOB may also occur because of trau-
matic injury (eg, rib fractures, pulmonary contusion,
diaphragm rupture), which is typically associated with
pain and is outside the scope of this article.

Differential Diagnoses for Shortness of Breath

Anemia

About 40% of pregnancies are complicated by some form
of anemia.® Anemia may be inherited (eg, hemoglobin-
opathy, thalassemia) or acquired (eg, nutrient deficiency,
aplastic anemia). Anemia is also classified by mean cor-
puscular volume (Table 2). In addition to SOB, patients
with anemia may also notice fatigue, lightheadedness,
palpitations, and brittle nails. The diagnosis of an under-
lying hematologic disorder can be challenging in preg-
nancy as normal plasma volume expands by 40-50% and
erythrocyte mass increases 15-25%.6 Anemia is diagnosed
by a hemoglobin less than 11 g/dL in the first and third
trimesters, and less than 10.5 g/dL in the second trimester.
Screening for anemia should occur during the first tri-
mester and at 24 weeks to 28 weeks of gestation.s
Nutritional deficiencies including iron and B12 should
also be considered in pregnant women, especially those
with a history of bariatric surgery.®
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Ferritin <30 ng/L is the most sensitive and specific
test for diagnosing iron deficiency anemia.® The prev-
alence of anemia is highest in non-Hispanic Black moth-
ers as well as teenage mothers of any race. The risk of
low birth weight, preterm delivery, and perinatal mor-
tality is increased among pregnant women with iron
deficiency anemia.>®

Asthma

Asthma is the most common chronic disease affecting
pregnant women and complicates up to 8% of preg-
nancies.” It is estimated that about one-fourth of preg-
nant women with chronic asthma will experience dete-
rioration in asthma control due to physiologic changes
of pregnancy including decreased tidal volume due to
increased diaphragm elevation, increased oxygen de-
mand (due to relative plasma expansion), and increased
minute ventilation.® Physiologic changes may declare
a diagnosis of asthma in women previously undia-
gnosed.”® Exacerbation triggers include increased sus-
ceptibility to viral infections as well as hormone medi-
ated rhinosinusitis and laryngeal edema (prevalent in
up to 20% of pregnancies).® Gastroesophageal reflux
can also be a trigger, and symptoms of dyspepsia may
appear or worsen in pregnancy due to progesterone
mediated relaxation of the lower esophageal sphincter.?
Poorly controlled asthma in pregnancy has observed
associations with low birth weight and intra-uterine
growth restriction, as well as an increased risk of pree-
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clampsia, gestational diabetes, preterm delivery, and
caesarean delivery. Spirometry is used to diagnose and
monitor asthma and typically shows evidence of a re-
versible obstructive pattern. Hospitalization is indicated
for patients with forced expiratory volume in the first
second (FEV1) less than 50% of predicted FEV1, altered
sensorium, or hypercarbia (partial pressure of carbon
dioxide >34 to 42 mm Hg). 81°

Respiratory Infections

Infectious respiratory conditions should also be con-
sidered for pregnant women with SOB and/or fever,
cough, rhinorrhea, or sore throat. These include
viral/bacterial pneumonia and viral infections including
influenza. In addition to fever, sputum production and
pleuritic chest pain may be present in bacterial pneu-
monia. Physical exam may reveal crackles or wheezing.!!
A chest x-ray may be considered to confirm the dia-
gnosis of community acquired pneumonia or compli-
cations like parapneumonic effusion or empyema.
Pathogen-specific viral testing may be seasonally indi-
cated (eg, influenza, COVID-19), and empiric treatment
of influenza is recommended if testing is not immedi-
ately available. Postexposure chemoprophylaxis for in-
fluenza may also be offered for patients with a history
of close contact with infectious individuals.'?

Obesity and Obstructive Sleep Apnea

Obesity is the most common medical condition im-
pacting women of reproductive age.'3 Obesity is defined
as body mass index (prepregnancy weight in kilo-
grams/height in meters) greater than or equal to 30.!
When prepregnancy weight is unknown, the initial pre-
natal visit weight is used to calculate body mass index.!3
A gestational weight gain of 5.0-9.1 kilograms (11-20
pounds) is acceptable for women with obesity, and 6.8-
11.3 kilograms (15-25 pounds) for those with body mass
index of 25-29.9.1% Physiologically, increased adipose
tissue leads to reduced lung volumes and increased res-
piratory effort. Obesity in pregnancy is associated with
an increased risk of miscarriage and recurrent miscar-
riage, cardiac dysfunction, proteinuria, gestational dia-
betes, preeclampsia, nonalcoholic fatty liver disease, ve-
nous thromboembolism, and obstructive sleep apnea
(OSA).13 Symptoms of OSA include snoring, excessive
daytime sleepiness, and witnessed apneic episodes. OSA
should be considered for pregnant women with unex-
plained hypoxia. When OSA is suspected, patients
should be referred to a sleep medicine specialist for
evaluation and management.'?
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Cardiovascular Conditions

A not insignificant number of pregnancies are compli-
cated by cardiovascular disorders.!S Systemic vascular
resistance (SVR) normally decreases in the first trimester
reaching a nadir of 30% from baseline in the second
trimester before returning to prepregnancy levels in the
third trimester.!® Decreased SVR (afterload) and in-
creased blood volume (preload) increase cardiac output
by 50% in pregnancy to meet fetal and maternal meta-
bolic needs.!® While edema and SOB can be normal
pregnancy symptoms, abrupt changes in peripheral
edema, weight gain, or decreased exercise tolerance may
herald emergent pathology including preeclampsia, val-
vular heart disease, and heart failure.!>!¢ The presence
of pulmonary edema (either auscultated crackles or ra-
diographically identified), hypoxia, or increased respi-
ratory effort warrant ED evaluation.

Hypertension

Hypertensive disorders complicate 2-8% of pregnancies
and contribute to more than 50,000 maternal and
500,000 fetal deaths globally.'s Increased SVR associated
with hypertension leads to increased capillary permea-
bility, volume retention, and pulmonary edema. Of
note, the diagnosis of gestational hypertension (HTN)
may be obscured until the third trimester when SVR re-
turns to prepregnancy levels.!¢ Gestational hypertension
(HTN) may be first diagnosed at 20 weeks of gestation,
and is defined as a systolic blood pressure (SBP) greater
than or equal to 140 mm Hg or diastolic blood pressure
(DBP) greater than or equal to 90 mm Hg on at least 2
occasions at least 4 hours apart.!® Severe gestational
HTN is diagnosed by SBP greater than or equal to 160
mm Hg or DBP greater than or equal to 110 mm on at
least 2 occasions at least 15 minutes apart.'® The pres-
ence of HIN and elevated protein (dipstick =2+, 24-
hour urine =300 mg, urine protein to creatinine ratio
>0.3) is diagnostic of preeclampsia. Eclampsia is recog-
nized as gestational HIN in the presence of thrombo-
cytopenia (platelets less than 100 x 10°/L), hemolysis,
elevated serum creatinine (greater than 1.1 mg/dl or
doubling of baseline), transaminitis, pulmonary edema,
or unexplained headache and/or visual symptoms.!”

Cardiomyopathy

Pregnancy-associated cardiomyopathy (peripartum or
postpartum cardiomyopathy) is a rare disorder charac-
terized by new onset unexplained left ventricular (LV)
systolic dysfunction (ejection fraction <45% with or
without LV dilation on echocardiography) toward the
end of pregnancy or in the postpartum period.'® The
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incidence of pregnancy-associated cardiomyopathy in
the United States is about 1 case per 4,000 live births.
While the diagnosis can be made at early gestational
ages and up to 5 months postpartum, the majority of
cases are diagnosed in the final month of pregnancy
(19%) or the first month postpartum (75%). Forty-five
percent of diagnoses occur in the first week after deliv-
ery.!® Pregnancy associated cardiomyopathy is more
likely in women older than 30 years old, parity greater
than or equal to 4, and multiple gestation pregnancies.'”
Symptoms include SOB, decreased exercise tolerance,
fatigue, orthopnea, pedal edema, and hemoptysis. Pe-
ripheral edema and jugular venous distention may be
present on physical exam, and hypoxia and/or crackles
are more likely with severe disease progression. In 1
large registry, pulmonary rales were present in 59% of
patients, and 46% of patients had a third heart sound.?
Echocardiography is the preferred imaging modality
for diagnosis. Brain natriuretic peptide is a useful initial
laboratory test for clinically stable patients not war-
ranting ED evaluation, although it may be falsely low
in patients with obesity."”

Valvular Heart Disease

Valvular heart disease (VHD), with preserved or reduced
ejection fraction, may also contribute to SOB or de-
creased exercise tolerance. Valvular heart disease is pres-
ent in less than 1% of pregnancies. Stenotic lesions are
not as tolerable as regurgitant lesions, owing to a 50%
increase in the transvalvular gradient from increased
cardiac output.? Both regurgitant and stenotic lesions
are associated with maternal and fetal complications.
Structural intervention prior to pregnancy is rec-
ommended for women with at least moderate mitral
stenosis. Emergent structural interventions may be re-
quired for women with symptoms of VHD refractory
to medical therapy, hemodynamic instability, or acute
onset of disease (eg, acute chordal rupture and severe
mitral regurgitation).!81

Venous Thromboembolism

Venous thromboembolism (VTE) is a leading cause of
maternal mortality in the United States*! with a prev-
alence of 0.5-2.0 per 1,000 pregnant women.?>? The
risk of VTE in pregnancy is increased 4-5 fold compared
to nonpregnant women with the greatest risk in the
third trimester and post-partum periods.?? The majority
of VTE in pregnancy are deep vein thromboses (DVT)
most commonly occurring in the lower extremities, al-
though upper extremity and ovarian veins are other
possible locations. About 20-25% of VTE cases in preg-
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nancy involve a pulmonary embolism (PE).?* VTE results
from physiologic changes in pregnancy including hy-
percoagulability, increased venous stasis, uterine com-
pression of the pelvic veins and inferior vena cava,®
and decreased venous outflow.?® A previous diagnosis
of DVT or PE is the greatest risk factor for VTE in preg-
nancy and is associated with a 3-4 fold increase in risk
of recurrent VTE.?” The diagnosis of VIE may include
D-dimer and/or imaging tests like lower extremity com-
pression ultrasound, computed tomography (CT) of the
chest with intravenous contrast, and/or ventilation per-
fusion scanning (VQ). The YEARS algorithm incorpo-
rates D-dimer testing cut-offs and clinical parameters
(signs of DVT, hemoptysis, clinical suspicion for alter-
native diagnoses) to aid in deciding which patients
need chest imaging.?

History

Presenting symptoms of VTE include unilateral lower
extremity edema and/or skin discoloration, SOB, he-
moptysis, pleuritic chest pain, and syncope. Symptoms
of VTE tend to reach maximal intensity over 2-3 days,
in contrast to conditions like anemia that have a more
insidious onset.” Delayed presentations are not un-
common. VTE is more likely in pregnant women with
a past medical history of VTE, thrombophilia (20-50%
of pregnancy related VTE), sickle cell disease, systemic
lupus erythematosus, nephrotic syndrome, venous in-
sufficiency, and recent systemic infection.?**° In ad-
dition, antiphospholipid syndrome is the most com-
monly acquired thrombophilia in pregnancy leading
to a more hypercoagulable state.3! Other pregnancy re-
lated risk factors include any history of hyperemesis
gravidarum, ovarian hyperstimulation syndrome, ce-
sarean delivery of index pregnancy, preeclampsia, and
postpartum hemorrhage >1 liter.3%32 Obesity, age >35
years, and parity =3 are risk factors that are increasing
in prevalence.®

Physical Exam

Findings of VTE can be subtle; the incidence of asymp-
tomatic DVT diagnosed with PE is 30%, while 40-50%
of DVTs are associated with asymptomatic PE.3* Tachy-
cardia is the most common physical exam finding in
PE. Although research on normal heart rates (HR) in
pregnancy are limited, 1 study found HR to be 63-105
beats per minute (BPM) at 12 weeks of gestation, and
68-115 BPM at 34.1 weeks of gestation. Jugular venous
distention (JVD, defined as point of maximal impulse
>4 cm from the sternal angle) may be seen in PE due to
increased cardiac output and venous obstruction.? Ad-
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Figure 1. Pregnancy-Adapted YEARS Algorithm
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Abbreviations: DVT, deep venous thrombosis; PE, pulmonary embolism; r/o, rule out.
Credit: “Pregnancy-Adapted YEARS Algorithm” at https://doi.org/10.5811/westjem.60626 by Mileto et al. is licensed under

ditional findings with PE include increased respiratory
effort, normal lung sounds, and fever. A unilateral calf
circumference discrepancy of at least 2 cm was found
in 80% of pregnant women with confirmed DVT.? In
addition to calf circumference discrepancy, symptoms
isolated to the left lower extremity and symptom oc-
currence during the first trimester increase the pre-test
probability of DVT.3

Complications of DVT

There is a high proportion of proximal DVTs in the
pregnant population.® Left-sided DVT should raise sus-
picion for compression of the left common iliac vein
between the right common iliac artery and lumbar ver-
tebrae (May Thurner syndrome).3® While uncommon,
massive iliofemoral vein thrombosis can result in pitting
edema and pallor of the affected extremity (phlegmasia
alba dolens). Venous obstruction can rarely lead to com-
partment syndrome and venous ischemia (phlegmasia
cerulea dolens) characterized by tense muscular com-
partments and tissue cyanosis or poikilothermia.** Ex-
tremity pulselessness, delayed capillary refill, pallor,
tense compartments, or pain with passive stretch are
signs of limb threatening illness and warrant emergent
medical attention. Hypoxia, hypotension, and tachy-
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cardia are worrisome for massive PE and also warrant
emergent medical attention.

Diagnostic Testing for VTE

In hemodynamically stable pregnant patients with low
to moderate pretest probability of PE and DVT, the
YEARS algorithm (Figure 1) recommends lower extrem-
ity compression ultrasound (CUS) and, if positive, to
treat with anticoagulation (low molecular weight he-
parin) and withhold chest imaging.?® In patients where
there is only clinical suspicion for DVT, it is reasonable
to first perform CUS, and if the study is negative or
non-diagnostic to repeat CUS in 5 to 7 days as infra-
popliteal vein thrombi may propagate during this time
period.* Whole leg US is an alternative to CUS demon-
strating better detection of infra-popliteal vein thrombi,
although the clinical significance is not well studied in
pregnancy.® In patients concerning for PE without signs
and symptoms of DVT, the YEARS algorithm rec-
ommends a D-dimer test. An elevated D-dimer, or pa-
tients with high pretest probability, must be further in-
vestigated with diagnostic chest imaging, depending
on assay and cut-off threshold. The 2 major imaging
modalities include CT and nuclear scintigraphy (VQ)
for patients with a normal chest x-ray and no chronic
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respiratory conditions.? Although not formally studied,
the evaluation of VTE in urgent care may be appropriate
for patients without emergent features provided there
is reliable access to D-dimer and CUS.

Imaging for PE

About two-thirds of pregnant women require some
form of diagnostic chest imaging for the evaluation of
PE.% The European Society of Cardiology (ESC), Amer-
ican College of Obstetrics and Gynecology (ACOG),
and American Thoracic Society (ATS) recommend CT
or VQ as reasonable tests to exclude PE in pregnant
women.?#42 A 2017 Cochrane review cautioned that
similar pooled rates of nondiagnostic results exist (14%
in CT, 12% in VQ),* although since its publication
there has been widespread adoption of CT protocols
that adjust contrast dose and administration rate to ac-
commodate changes in maternal blood volume and
tachycardia.*** CT is the gold standard for diagnosing
PE in pregnant and nonpregnant adults, however the
fear of radiation exposure may influence the decision
to order a VQ scan.*® Although exposure varies with
gestational age and maternal body habitus, the esti-
mated fetal dose of ionizing radiation is 0.01-0.66 mGy
and 0.1-0.5 mGy for CT and VQ, respectively.*” These
are both well below the threshold of 50 mGy associated
with increased risk of fetal anomalies, growth restric-
tions, and abortion.*® Around 20% of VQ scans in preg-
nant patients have indeterminate probability, therefore
requiring CT imaging and increasing the cumulative
fetal and maternal radiation exposure.* ATS guide-
lines,*? cited in ESC* and ACOG? consensus statements,
still recommend VQ, albeit with low certainty due to
low quality evidence of maternal risk for breast cancer
from CT radiation exposure: “uncertainties are large,
and the risk estimates vary widely.”#>5° More recent ev-
idence suggests no significant short-term risk of breast
cancer from CT imaging in pregnant women.>!

Management

The treatment of VTE in pregnancy varies based on clin-
ical stability and the risk of clinical deterioration. Clin-
ically stable patients with VTE are typically managed in
the outpatient setting with low molecular weight heparin.
DVT associated with May Thurner syndrome typically
requires vascular stenting in addition to anticoagulation.®
High-risk PE is classified as cardiac arrest or obstructive
shock. Circulatory compromise is evidenced by hypo-
tension (systolic blood pressure <90 mm Hg or drop of
>40 mm Hg), right ventricular dilation on CT or echo-
cardiogram, and elevated troponin or B-type natriuretic
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peptide.*'s2 High risk PE and DVT with limb threatening
features warrant hospital or intensive care unit admission
and may be managed with intravenous thrombolytics
or unfractionated heparin, catheter-based thrombolysis,
and/or mechanical thrombectomy.*!

Urgent Care Approach to SOB in Pregnancy

A full history and physical examination are essential to
distinguish emergent pathology from more benign
causes of SOB in pregnancy. Urgent care (UC) providers
should evaluate for changes in exercise tolerance, pe-
ripheral edema, or weight gain. Key physical exam find-
ings indicating cardiopulmonary abnormalities include
pulmonary rales or crackles, JVD, pitting edema, or
popliteal fossa tenderness. A complete set of vitals
should be obtained, including HR, BP, oxygen sat-
uration, respiratory rate, temperature, and fetal heart
tones if available. Although HR greater than 100 BPM
may be normal after 18 weeks of gestation, new onset
or undifferentiated tachycardia warrants urgent inves-
tigation (eg, electrocardiogram, urinalysis, evaluation
for anemia and thyroid) unless emergent evaluation is
otherwise indicated.>** Less than 3% of healthy preg-
nant patients have a SBP less than 95 to 102 mm Hg—
a SBP less than 90 mm Hg is worrisome.*® Diagnostic
testing in UC should include a complete blood count
(evaluate for leukocytosis, thrombocytopenia, new or
worsened anemia), urinalysis, electrocardiogram, and
chest x-ray. Pregnant patients with SOB accompanied
by chest pain, loss of consciousness, dizziness or pre-
syncope, tachycardia (HR >100 BPM), hypotension (SBP
<90 mm Hg), hemoptysis, hypoxia, severe edema, pop-
liteal fossa tenderness, and preeclampsia/eclampsia
symptoms (headache, visual changes, seizure activity,
right upper quadrant pain) or signs (hypertension, new
neurologic deficits, hemolysis, transaminitis, proteinu-
ria) should be referred to the ED without delay.1%%-
12,17-19,53-55 While awaiting ED transport, it is reasonable
to administer treatments in UC such as supplemental
oxygen or nebulized breathing treatments. In the ab-
sence of emergent features, communicating with a pa-
tient’s obstetrician is prudent to coordinate follow-up
care, and this may also reveal additional medical con-
cerns not expressed by the patient.

Takeaway Points

® SOB and edema are common symptoms during preg-
nancy.

m New onset or undifferentiated tachycardia (HR greater
than 100) warrant urgent investigation (eg, ECG, uri-
nalysis, evaluation of anemia and thyroid) unless
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emergent evaluation is otherwise indicated.>*

m SBP less than 90 mm Hg defines hypotension in preg-
nancy.*

® Gestational hypertension is defined as SBP =140 mm
Hg or DBP =90 mm Hg on =2 occasions =4 hours
apart; Severe gestational hypertension is defined as
SBP =160 mm Hg or 2110 mm on =2 occasions =15
minutes apart.!’

® The risk of pregnancy related VTE is greatest in the
third trimester and postpartum periods.?

m Eighty percent of pregnant women with VTE present
with signs and symptoms of DVT; a unilateral calf
circumference discrepancy of at least 2 cm strongly
suggests a diagnosis of DVT.%

® The YEARS algorithm guides diagnostic testing for
PE using D-dimer cutoffs based on symptoms and
clinical gestalt.?®

® Low molecular weight heparin is the outpatient treat-
ment of choice for VTE in pregnancy.* ®

Manuscript submitted May 19, 2025; accepted September
3, 2025.
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