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Transient Non-Suppressible Cough at Altitude Occurring 
With Cessation of Exercise

Andrew T. Taylor

Abstract

The aim of this report is to describe two subjects with an uncontrol-
lable dry cough that occurred at altitude immediately after cessation 
of intense exercise; the cough occurred at 5 - 15 second intervals 
and resolved in 20-30 min with rest or a reduced level of exer-
cise. The presence of cough did not foreshadow an increased risk of 
acute mountain sickness (AMS) or high altitude pulmonary edema 
(HAPE) and, in a third subject, was observed to occur at sea level. 
Its etiology is uncertain but it is probably not related to the cold 
dry air at altitude, bronchoconstriction, respiratory tract infection, 
AMS, vasomotor rhinitis or water loss from the respiratory tract. A 
plausible hypothesis is a transient overload of normal physiologic 
processes resulting from an imbalance between the increased pro-
duction of transpulmonary filtrate due to elevated pulmonary artery 
pressures from intense exercise and hypoxia combined with a sud-
den reduction in the rate of lymph clearance due to the decrease 
in hyperpnea following the abrupt cessation of intense exercise. 
Clinical pulmonary edema results from a breakdown of normal ho-
meostatic processes for removal of interstitial fluid; for individuals 
in this report, normal homeostatic processes were still operative. 
Regardless of the mechanism, this syndrome appears to be benign 
and when it occurs at altitude, it does not imply an increased risk of 
AMS or HAPE, does not require treatment and does not necessitate 
a restriction in activity or a prohibition against higher ascent.
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Introduction

With the growth of ecotourism and global adventure travel, 

ever increasing numbers of people of all ages are now trek-
king and climbing to very high and even extreme altitudes. 
As an individual ascends to ever increasing heights, the 
risk of high-altitude illnesses including the potentially fatal 
syndrome of high-altitude pulmonary edema (HAPE) also 
increases. Early diagnosis of HAPE may be difficult since 
many of the early symptoms (shortness of breath, tachy-
pnea, tachycardia, reduced arterial saturation, fatigue and 
dry cough) are often present in unaffected climbers at higher 
altitudes, particularly in cold, dry or dusty environments [1-
3]. Nevertheless, early diagnosis is critical. In the appropri-
ate setting, decreased exercise performance and a dry cough 
should raise the suspicion of high-altitude pulmonary edema.

In remote locations, subjects with a suspicion of early 
HAPE should minimize physical activity; continued ascent 
should not be permitted until symptoms have fully resolved 
and descent may be indicated. Since many climbing/trekking 
groups travel on a fixed schedule, these measures may have 
the effect of separating a client from the group or causing a 
client to rearrange or terminate his/her trip. The purpose of 
this report is to describe a syndrome characterized by an ex-
ercise induced, non-suppressible dry cough associated with 
altitude which might be mistaken for early HAPE; this syn-
drome is hypothesized to represent a short delay in achieving 
homeostasis and its presence does not require a limitation of 
activity or a delay in further ascent.

 
Case Report

Case 1

A fit 57-year-old male developed a non-suppressible, dry 
cough at 5 - 15 second intervals after stopping to view Mount 
Everest part way up the 600 meter hill to Namche Bazaar 
(3,440 m). Wheezing was not observed and there was no 
respiratory stridor. He had started up the hill later than his 
companions and had been exercising strenuously to catch up. 
He lived at 250 m, had spent two days in Kathmandu (1,400 
m) and the previous night in Phakding (2,852 m). He was 
taking acetazolamide 125 mg bid and had no symptoms of 
fatigue, headache, nausea or sleep disturbance the previous 
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night. In spite of an uncontrollable urge to cough every 10 
- 15 seconds, he resumed hiking up the hill but slowed his 
rate of ascent. His symptoms resolved in 20 - 30 minutes. 
Later during the trek, he hiked rapidly with 3 companions 
from Deboche (3,820 m) to Pheriche (4,240 m). On arrival 
in Pheriche, he jogged up the nearby hillside to the point of 
exhaustion, took a panorama picture of the valley and then 
hurried back to join his companions who were waiting to 
descend to Tengboche. Shortly after joining his compan-
ions, the non-suppressible dry cough recurred; in spite of 
the cough, he started downhill with his companions and the 
cough resolved in 20 - 30 minutes. There were no other epi-
sodes of dry cough during the trip and no symptoms of AMS.

Case 2

A 58-year-old male had been in Europe on business. After-
wards, he spent three days hiking above Zermatt (1,620 m) 
and then traveled to Chamonix (1,030 m). The next morning 
he took the cable car to the Aiguille du Midi, spent the af-
ternoon practicing crevasse rescue and then hiked rapidly up 
to the Cosimiques hut (3,613 m) jogging the last 100 meters 
trying to beat his companions to the hut. Within minutes of 
arrival at the hut, he developed a non-suppressible, hacking 
dry cough every 10 - 15 seconds. There was no wheezing or 
history of asthma. The cough resolved in 20 - 30 minutes and 
he had no symptoms of AMS. The following day, he success-
fully summited Mont Blanc without further symptoms and 
returned to Chamonix.

Case 3

A fit 59-year-old male en route to Nepal had a delayed flight 
arrival in Bangkok. When he deplaned, he had only a few 
minutes to make his connection for Kathmandu at the op-
posite end of the terminal. He raced to his gate carrying a 30 
pound pack, barely making his flight. After being seated, he 
developed a non-suppressible dry cough at approximately 10 
second intervals which resolved in 20 - 30 min. There was 
no wheezing or history of asthma. He later climbed Island 
Peak (6,180m) without symptoms of AMS or recurrence of 
the cough.

Discussion
  
These four episodes of an uncontrollable urge to cough have 
several elements in common. Three of the four episodes oc-
curred at altitude. They all occurred immediately after the 
conclusion of intense exercise, not during exercise; they 
were all associated with a dry, hacking cough at 5 - 15 sec-
ond intervals, all resolved in 20 - 30 minutes, were unas-
sociated with symptoms of AMS and were not predictive 
of subsequent AMS or pulmonary edema with continuing 

exercise or ascent to higher elevations. Experienced high 
altitude medicine physicians will likely have no difficulty 
distinguishing this syndrome from early HAPE. Most trek-
king groups, however, are not accompanied by experienced 
high altitude physicians although physicians and other medi-
cal professions may be members of the trekking party and 
may be called upon for medical advice even though they lack 
specific training in high altitude. An important factor distin-
guishing this syndrome from early HAPE is the fact that all 
of the affected individuals maintained good exercise toler-
ance in spite of the cough. Although the syndrome appears 
to be uncommon, when it occurs at altitude, it should be rec-
ognized as benign; it does not require treatment, necessitate 
a restriction in activity or require a prohibition or a delay in 
ascending to higher altitude.

Common causes for altitude related cough include the 
cold, dry air which characterizes the high altitude environ-
ment as well as a number of other etiologies and conditions 
such as bronchoconstriction, respiratory tract infection, 
AMS, vasomotor rhinitis or water loss from the respiratory 
tract [4]. Cold dry air is an unlikely explanation since cough 
occurs in long duration hypobaric chamber studies under a 
controlled temperature and humidity [4], one of the episodes 
occurred in the Bangkok airport and cough did not occur in 
the affected individuals when they ascended to higher eleva-
tions where the air was likely colder and drier. Respiratory 
tract infection and vasomotor rhinitis cannot explain the 
isolated occurrence, acute onset and very short duration of 
symptoms. Bronchoconstriction is also an unlikely expla-
nation since none of the affected individuals had a history 
of asthma, wheezing was not observed, symptoms did not 
appear until the cessation of exercise and symptoms abated 
without therapy and, in two cases, with continuing but a low-
er level exercise. Likewise, water loss from the respiratory 
tract is not a sufficient explanation for these findings since 
controlled studies in post-exercise, cough prone individuals 
showed that hyperpnea in cold air increased the cough fre-
quency over baseline by only one cough every two minutes, 
a frequency insufficient to explain these observations [5].

Up to 65% of healthy humans will show signs of pulmo-
nary edema triggered by exhaustive maximum effort exer-
cise [6, 7]. In normal individuals, the increase in pulmonary 
artery pressures induced by exercise and hypoxia [8], the 
increase in capillary permeability resulting from hypocap-
nia [9], and the exercise induced increase in pulmonary cap-
illary blood volume and cardiac output [10] all contribute 
to a transvascular filtrate into the lung parenchyma which 
is cleared via lung lymphatic flow [11]. During ascent, the 
rate of filtration into the interstitial space and the alveoli in-
creases slowly as pulmonary artery pressure increases with 
exercise and with the increasing degree of hypoxia [11]. 
The presence of increased pulmonary extravascular fluid 
has been demonstrated by indirect techniques in 74% of 
262 consecutive climbers of Monte Rosa (4,559 m) [12] and 
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episodes of HAPE have occurred in experienced, successful 
high-altitude climbers [11]. These studies have led investiga-
tors to conclude that the risk of HAPE likely exists for most 
climbers if the rate of ascent and degree of physical effort are 
great enough [11, 12].

Although 74% of 262 consecutive climbers of Monte 
Rosa presented with an increase pulmonary extravascular 
fluid, only one had to be evacuated for HAPE [12] and the 
possibility exists that, for the large majority of climbers, the 
increase in pulmonary extravascular fluid noted one hour 
after arrival at the hut represented a normal physiologic re-
sponse to the conditions of hypoxia, hypocapnia and exer-
cise observed at a single time point. An increase in pulmo-
nary extravascular fluid is hypothesized to have contributed 
to the four episodes of post-exercise, non-suppressible cough 
in this report.

Experimental data suggest a mechanism for the tran-
sient, post-exercise non-suppressible cough. During strenu-
ous exercise in normal animals, intravascular fluid rapidly 
filters into the lung parenchyma in large amounts yet the 
lung does not develop overt pulmonary edema [13, 14]. In 
sheep exercising to exhaustion, pulmonary artery pressures 
almost double while lung lymph flow increases by a factor 
of 5 immediately returning to baseline levels when exercise 
is stopped [11, 14]. If the sheep are subjected to prolonged 
exercise, however, lung lymph flow is slower in returning to 
the baseline value suggesting hydration of the lung intersti-
tium [14]. Hyperpnea is a major mechanism for interstitial 
fuid clearance in exercising sheep and may be largely re-
sponsible for preventing pulmonary edema that might other-
wise occur at the high microvascular pressures of strenuous 
exercise [15]. The basis of the non-suppressible cough may 
have been the sudden cessation of intense exercise accompa-
nied by a rapid reduction in the rate and depth of ventilation 
such that lung lymph flow could no longer remove interstitial 
fluid rapidly enough to prevent fluid from leaking into the 
alveolar spaces and triggering a non-suppressible cough re-
sponse that lasted until the fluid could be cleared.

The compressive phase of a cough follows an initial in-
spiratory phase and may serve to reduce alveolar fluids. After 
inhaling a volume of air, the glottis is closed and an expira-
tory effort ensues. Glottic closure maintains lung volume as 
intrathroacic pressures are building; high intrathoracic pres-
sures developed during glotiic closure may be as great as 
300 mmHg [16]. In the subjects of this report, the increased 
pulmonary alveolar pressures induced by cough relieved 
symptoms for a few seconds before the uncontrollable urge 
to cough recurred. Studies in dogs with high pressure pul-
monary edema showed that positive end-expiratory pressure 
improves gas exchange and lung mechanics and that this im-
provement was associated with redistribution of lung water 
to the “extra-alveolar” interstitial space [17]. The effect of 
cough may have also been to help redistribute lung water to 
the extra-alveolar interstitial space where it could eventually 

be removed by lung lymphatic drainage. Pulmonary edema 
is associated initially with a dry cough and responds to in-
creased alveolar pressures resulting from continuous posi-
tive airway pressure probably due to a reduction in alveolar 
fluids [1, 18, 19].

The term pulmonary edema connotes a pathological pro-
cess; high-altitude pulmonary edema can be life threatening 
yet a transvascular pulmonary filtrate is a normal physiologic 
process which is cleared by lymphatic flow. Exercise and hy-
poxia can accelerate transvascular pulmonary filtrate which 
can be removed by a normal homeostatic increase in lymph 
flow that can rise as high as 7 - 10 times the baseline level 
[15]. The episodes of transient dry cough described in this 
report probably represent the extreme end of the bell shaped 
curve with elevated pulmonary pressures and hypoxia lead-
ing to a prominent transpulmonary filtrate formation with 
transient fluid build-up due to delayed lymphatic clearance 
caused by a rapid decrease in the rate and depth of breathing 
following the sudden cessation of exercise in fit individuals. 
Clinical pulmonary edema develops when there is a break-
down of the normal homeostatic processes for removal of 
interstitial fluid perhaps due to a stress failure mechanism 
[20]; for individuals in this report, the normal homeostatic 
processes were operative. In summary, non-suppressible dry 
cough that occurs after intense exercise at altitude and re-
solves with 20 - 30 minutes of rest probably represents the 
extreme of normal physiologic processes, does not imply an 
increased risk of AMS or HAPE, does not require treatment 
and does not necessitate a restriction in activity or a prohibi-
tion against higher ascent.
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