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Background: HAPE (High-Altitude Pulmonary Edema) is a life-threatening form of 
high-altitude illness caused by noncardiogenic pulmonary edema. It has been most 
commonly reported in individuals who live at lower elevations and travel to elevations 
above 2500 m, typically in those who do so without any acclimatization. It can also 
occur in residents of high altitudes who descend to lower altitudes and then return to 
their native altitude without acclimatization. HAPE is more common in individuals with 
a history of prior HAPE, very rapid rates of ascent, upper respiratory illness, extreme 
exertion and cold environmental temperatures, Down’s Syndrome, obesity and congenital 
pulmonary anomalies.
Case Presentation: Our case discusses a patient presenting to an emergency department in 
Ohio with severe respiratory distress, hypoxia and a radiograph that showed pulmonary 
edema without cardiomegaly. Additional history revealed the patient had recently returned 
from Breckenridge, Colorado (an elevation of approximately 2926 m). The diagnosis of 
HAPE was recognized and he was appropriately treated. He was educated and will not be 
returning to high altitude without acclimatization in the future.
Conclusion: Upon literature review, there has never been a prior documented case of 
a patient in Ohio with HAPE. Providers must consider altitude illness when evaluating 
travelers from high altitude destinations, even when traveling to a very low altitude like 
Ohio, as symptoms may be unresolved by descent alone. This case emphasizes the impor-
tance of obtaining relevant historical data including a travel history. It also emphasizes the 
importance of avoiding early closure of the diagnostic process by only considering common 
conditions. Finally, the case emphasizes the potential danger of anchoring bias to previously 
encountered conditions.
Keywords: high-altitude pulmonary edema, environmental emergencies

Background
There are many common etiologies of dyspnea for a patient who presents to an 
emergency department in Ohio.3 HAPE is essentially never considered in the 
differential diagnosis at our altitude of 339 m. The diagnosis of pulmonary edema 
secondary to high altitude in a low altitude environment requires a high index of 
suspicion and a focused travel history. Providers should caution patients about 
returning to high altitude due to the increased chance of recurrent HAPE. The 
Lake Louise scoring system is used to identify patients with HAPE and other forms 
of altitude illness.4 Oxygen supplementation and descent are the main therapies for 
HAPE, although calcium channel blockers, phosphodiesterase inhibitors, and ster-
oids have been used.5
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Case Presentation
The patient was a 58-year-old non-smoking male Ohio native 
with hyperlipidemia, environmental allergies and no other 
known medical problems who presented to the emergency 
department within hours of his return from a ski trip to 
Breckenridge, Colorado (altitude 2926 m) complaining of 
dyspnea, orthopnea, dizziness, chest tightness and weakness 
in the pre-Covid-19 era. He developed mild dyspnea within 48 
hours of arrival to Colorado but returned to Ohio after five 
days with increasing dyspnea that did not improve with des-
cent. His initial evaluation revealed a pale mildly diaphoretic 
adult in severe respiratory distress who was able to speak in 
short sentences. His initial vital signs were blood pressure 189/ 
101mmHG, temperature 37°C, respirations of 40 breaths 
per minute, and pulse rate of 112 beats per minute. Physical 
exam was significant for normal cardiac exam except tachy-
cardia, increased work of breathing, conversational dyspnea, 
bibasilar rales, normal heart sounds, 2+ distal pulses without 
peripheral edema and mildly diaphoretic cool skin. Oxygen 
saturation on room air was 72% and chest X-ray demonstrated 
pulmonary edema without cardiomegaly (Figure 1). 
Electrocardiogram revealed sinus tachycardia of 104 beats 
per minute with minimal flattening of the T-waves in V5 and 
V6. Lab work revealed an elevated white blood cell count of 
21.6 Reference Interval (RI) (4.5–11.5E9/L), a normal hemo-
globin of 13.7 RI (12.5–16.5g/dl) and an elevated brain 
natriuretic peptide level of 1031 RI (0–125pg/dl), three serial 
troponin levels were less than 0.01 RI (0.00–0.03ng/mL). 
D-dimer level was not obtained due to the pulmonary infil-
trates and a basic metabolic panel was normal, as was a viral 
respiratory film array panel, and two sets of blood cultures. 

A trans-thoracic echocardiogram revealed normal valvular 
function and an ejection fraction of 65% with normal diastolic 
function. The echocardiogram did not include a pulmonary 
ultrasound and B-lines were not assessed. Pulmonary consul-
tation noted rapid resolution of the pulmonary infiltrates as 
well as hypoxia with the emergency department treatment and 
a decision not to perform bronchoscopy was made. In the 
emergency department, nitroglycerine 0.4mg sublingually, 
extended-release nifedipine 30 mg orally, and dexamethasone 
10mg intravenously were administered. A brief emergency 
department literature review led to this therapeutic regimen. 
Due to persistent dyspnea despite resolving hypoxia, he was 
placed on bilevel positive airway pressure (BIPAP) at 15/5 
cmH2O with further improvement in his dyspnea. Due to the 
local lack of familiarity with HAPE, he was admitted to the 
intensive care unit where the BIPAP was continued until he 
could be weaned to room air and was subsequently discharged 
on no medications. He was counseled against further trips to 
high altitude without acclimatization.

Discussion and Conclusions
HAPE is a life-threatening form of high-altitude illness 
caused by noncardiogenic pulmonary edema.1 HAPE has 
been reported to occur at elevations above 2500m, espe-
cially without prior acclimatization. Pulmonary edema 
occurs due to increased pulmonary artery pressures caused 
by hypoxic pulmonary vasoconstriction and increased 
capillary leakage due to hypoxia.2 The Lake Louise score 
was created at the 1991 International Hypoxia Symposium 
and is still used to identify patients with high altitude 
illness. In the setting of the recent gain in altitude, the 
presence of at least 2 symptoms and 2 signs identifies 
HAPE. Symptoms include dyspnea at rest, cough, weak-
ness or decreased exercise performance, chest tightness or 
congestion. Signs include crackles or wheezing in at least 
one lung field, central cyanosis, tachypnea, or 
tachycardia.4 Calcium channel blockers have been used 
in the treatment of HAPE. Dexamethasone is useful for 
prophylaxis in patients with acute mountain sickness and 
HAPE.5 Oxygen supplementation and descent are the main 
treatment for HAPE because they both help to reverse the 
pathophysiology by decreasing the hypoxic pulmonary 
artery vasoconstriction.2 Supplemental intravenous fluids 
are not contraindicated because in contrast to cardiogenic 
pulmonary edema left ventricular ejection fraction is pre-
served in these patients, and volume overload and passive 
pulmonary congestion due to elevated hydrostatic pulmon-
ary artery pressure is not the primary pathophysiology.2 

Figure 1 Emergency department chest X-ray showing pulmonary edema without 
cardiomegaly.
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Acclimatization and pretreatment with acetazolamide or 
phosphodiesterase inhibitors should also be discussed 
with those traveling to high altitude, although acetazola-
mide therapy is contraindicated for HAPE treatment due to 
concerns for increased acidosis and intravascular volume 
contraction.5 High altitude pulmonary edema is primarily 
due to rapid elevation gains above 2500 meters without 
proper acclimatization in susceptible individuals. Our case 
demonstrates a healthy male who had vacationed in 
Colorado and returned to Ohio with respiratory complaints 
and severe hypoxia. He was treated for HAPE by physi-
cians unfamiliar with altitude illness and improved. He 
was educated on travel to altitude and encouraged in the 
future to seek ski destinations with lower elevations or to 
properly acclimatize before ascent given his predisposition 
to this potentially fatal condition.

Abbreviations
HAPE, High-Altitude Pulmonary Edema; BiPAP, Bilevel 
Positive Airway Pressure; RI, Reference Interval.
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