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Nepal is a country of Himalayas including Mt Everest, the tallest mountain in the world, where a lot of people
travel to high altitudes. Significant number of people develop high-altitude illness which includes acute
mountain sickness (AMS), high altitude pulmonary edema (HAPE) and high-altitude cerebral edema (HACE)
leading even to death. Addressing this issue demands more efforts on both the preventive and treatment aspects
to decrease the sufferings of people in this modern time of advanced healthcare and technology.

1. Introduction

Nepal is a mountainous country with the northern border lined by
Himalayan range including the tallest peak in the world, Mt. Everest, at
an altitude of 8848 m. People have been enchanted by the mountains
since long time back. A lot of trekkers, mountaineers, pilgrims, tourists
and local people visit the mountains of Nepal every year. Data showed
more than one hundred seventy thousand foreigners visited Nepal for
trekking and mountaineering purposes in 2019 [1] before the COVID-19
pandemic badly hit the tourism sector. The Everest region, Annapurna
region and Langtang region are the most common tourist destinations.
There are a lot of local people going to high altitude areas for collection
of herbs, rearing animals to make for their living. Many foreigners and
local pilgrims go to worship in areas like Muktinath temple, Gosaikunda
lake, etc. located at high altitudes of about 4000 m.

2. Discussion

Travelling to more than 2500 m is a risk for developing high-altitude
illness including acute mountain sickness (AMS), high altitude pulmo-
nary edema (HAPE), high altitude cerebral edema (HACE) [2]. AMS
presents with headache as a cardinal symptom with an increase in
altitude usually accompanied by anorexia, nausea, dizziness, malaise,
sleep disturbances, etc. generally occurring within 6-12 hours. HACE is
a serious condition characterized by truncal ataxia, decreased con-
sciousness, mild fever and if untreated, may progress to coma and death
from brain herniation. The symptoms of HAPE include dyspnea, loss of
stamina and dry cough with exertion, followed by dyspnea at rest, rales,
cyanosis, cough, and pink, frothy sputum. HAPE usually develops after
two or more days in altitudes above 3000 m [3].

Rapid ascent, previous history of altitude sickness, young age, female
sex and the presence of other comorbidities like migraine increase the
risk of altitude sickness [4]. Additionally, smoking and high body mass
index (BMI) were also considered in some studies [5]. Interestingly, with
increasing development of transportation and other infrastructures,
these areas have become more accessible and the tendency to travel fast
has also led to high risk of altitude sickness as pointed out by a study in
the Annapurna region [6].
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Several studies are available showing the incidence and de-
mographics of high-altitude related illness in Nepal. Among pilgrims
visiting Gosainkunda, a sacred lake at 4380 m, for Janai Purnima
festival, the incidence of AMS was found to be 34% [7]. Another study
reported AMS in around 29% patients, including those with HACE [8].
Study in the Annapurna trekking region showed prevalence of AMS
between 34% and 57% [9,10]. Similarly, studies in Everest region
showed the prevalence to be around 30% [11]. Significant number of
HAPE patients were treated in Pheriche medical post in Everest region
[12]. Many local people going for collection of Yarsagumba fungus
(“Himalayan Viagra™) are also suffering from AMS [13]. Mild illness
usually resolves with simple treatment, but it can progress to severe
altitude-related illness which can be life-threatening. A hospital-based
study estimated the incidence of altitude illness-related death to be
7.7/100,000 which is a significant number [14]. High-altitude pulmo-
nary edema accounts for most deaths from high-altitude illness.

Prevention is the key for high altitude illness management. Recom-
mendation for travel above 3000 m suggests not to increase sleeping
elevation by more than 500 m/day with a rest day every 3-4 days
managing time for acclimatization [2]. Medical and rescue aid posts on
high altitudes can be setup up so that every traveler can get necessary
information and counseling. Identification and appropriate manage-
ment of susceptible people should be done. Awareness on correct use of
acetazolamide for prophylaxis should be widely done with more
emphasis to porters and guides in addition to tourists [15]. Culturally
sensitive pilgrims need to be appropriately counselled keeping in mind
their harmful beliefs and traditional practices. Language barriers in
dealing with the tourists should also be taken into consideration.

In addition to awareness on prevention, general idea of symptoms of
high-altitude illness, identification of severity and seeking health care
should be provided. We have to make people understand that descent
remains the single best treatment along with the medical management.
Provision of high-altitude medical clinics with suitably qualified
healthcare professionals and necessary equipment needs to be arranged.
Suitable emergency rescue plan, mainly air-rescue system, should be
well established and the referral to specialized centres for the manage-
ment of complications should be made effective.
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3. Conclusion

High altitude illness is one of the significant health problems in Hi-
malayan region of Nepal, but still, it has been a neglected issue. For
addressing this problem, we have to deal with the additional challenges
of geographical location, unpredictable weather, poor infrastructures
and lack of suitable technology. Appropriate strategies focusing both on
preventive and treatment aspects should be implemented so that every
traveler feels safe at high altitude. Multisectoral and holistic approach
with the cooperation from the stakeholders involved will certainly help
to alleviate the suffering of lots of people and premature loss of lives in
the top of the world.
Ethical approval

Not required.
Sources of funding

No funding or grant received.

Author contribution

SL, IG, AP, SKA, NRS were involved in conceptualization, design,
preparation and finalization of manuscript.

Registration of research studies
1. Name of the registry: Not required.
2. Unique Identifying number or registration ID: Not required.
3. Hyperlink to your specific registration (must be publicly accessible
and will be checked):
Guarantor
Dr. Saral Lamichhane.
Consent
Not applicable.
Declaration of competing interest

None.

References

[1] Nepal Tourism Statistics 2019 2020. www.tourism.gov.np.
[2] A.M. Luks, P.S. Auerbach, L. Freer, C.K. Grissom, L.E. Keyes, S.E. McIntosh, et al.,
Wilderness medical society clinical practice guidelines for the prevention and

[3]

[4]

(5]

[6]

[7]

(8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

Annals of Medicine and Surgery 81 (2022) 104494

treatment of acute altitude illness: 2019 update, Wilderness Environ. Med. 30
(2019), https://doi.org/10.1016/j.wem.2019.04.006. S3-18.

P.H. Hackett, R.C. Roach, High-altitude illness, N. Engl. J. Med. 345 (2001)
107-114, https://doi.org/10.1056/NEJM200107123450206.

J.-P. Richalet, P. Larmignat, E. Poitrine, M. Letournel, F. Canoui-Poitrine, Physio-
logical risk factors for severe high-altitude illness, Am. J. Respir. Crit. Care Med.
185 (2012) 192-198, https://doi.org/10.1164/rccm.201108-13960C.

M. McDevitt, S.E. McIntosh, G. Rodway, J. Peelay, D.L. Adams, B. Kayser, Risk
determinants of acute mountain sickness in trekkers in the Nepali himalaya: a 24-
year follow-up, Wilderness Environ. Med. 25 (2014) 152-159, https://doi.org/
10.1016/J.WEM.2013.12.027.

J. Reisman, D. Deonarain, B. Basnyat, Impact of a newly constructed motor vehicle
road on altitude illness in the Nepal Himalayas, Wilderness Environ. Med. 28
(2017) 332-338, https://doi.org/10.1016/J.WEM.2017.06.003.

M.J. Maclnnis, E.A. Carter, M.G. Freeman, B.P. Pandit, A. Siwakoti, A. Subedi, et
al., A prospective epidemiological study of acute mountain sickness in Nepalese
pilgrims ascending to high altitude (4380 m), PLoS One 8 (2013), e75644, https://
doi.org/10.1371/journal.pone.0075644.

K. Zafren, M. Pun, N. Regmi, G. Bashyal, B. Acharya, S. Gautam, et al., High alti-
tude illness in pilgrims after rapid ascent to 4380 M, Trav. Med. Infect. Dis. 16
(2017) 31-34, https://doi.org/10.1016/J.TMAID.2017.03.002.

S. Gaillard, P. Dellasanta, L. Loutan, B. Kayser, Awareness, prevalence, medication
use, and risk factors of acute mountain sickness in tourists trekking around the
Annapurnas in Nepal: a 12-year follow-up, High Alt. Med. Biol. 5 (2004).

D.R. Murdoch, Symptoms of infection and altitude illness among hikers in the
Mount Everest region of Nepal, Aviat Space Environ. Med. 66 (1995) 148-151.
B. Basnyat, J. Lemaster, J.A. Litch, Everest or bust: a cross sectional, epidemio-
logical study of acute mountain sickness at 4243 meters in the Himalayas, Aviat
Space Environ. Med. 70 (1999) 867-873.

B.E. Jones, S. Stokes, S. McKenzie, E. Nilles, G.J. Stoddard, Management of high
altitude pulmonary edema in the himalaya: a review of 56 cases presenting at
pheriche medical aid post (4240 m), Wilderness Environ. Med. 24 (2013) 32-36,
https://doi.org/10.1016/j.wem.2012.07.004.

P. Koirala, B. Pandit, P. Phuyal, K. Zafren, Yarsagumba fungus: health problems in
the himalayan gold rush, Wilderness Environ. Med. 28 (2017) 267-270, https://
doi.org/10.1016/J.WEM.2017.04.007.

E. Leshem, P. Pandey, D.R. Shlim, K. Hiramatsu, Y. Sidi, E. Schwartz, Clinical
features of patients with severe altitude illness in Nepal, J. Trav. Med. 15 (2008)
315-322, https://doi.org/10.1111/j.1708-8305.2008.00229.x.

T. Kilner, S. Mukerji, Acute mountain sickness prophylaxis: knowledge, attitudes,
& behaviours in the Everest region of Nepal, Trav. Med. Infect. Dis. 8 (2010)
395-400, https://doi.org/10.1016/J.TMAID.2010.09.004.

Saral Lamichhane
Shishuwa Hospital, Pokhara, Nepal

Ishwor Ghimire
Patan Academy of Health Sciences, Lalitpur, Nepal

Amrit Pokhrel
Metrocity Hospital, Pokhara, Nepal

Nava Raj Sharma
Manipal College of Medical Sciences, Pokhara, Nepal

Surya Kiran Acharya
Woodhull Medical and Mental Centre, New York, United States

" Corresponding author.
E-mail address: sarlmc.sl@gmail.com (S. Lamichhane).


http://www.tourism.gov.np
https://doi.org/10.1016/j.wem.2019.04.006
https://doi.org/10.1056/NEJM200107123450206
https://doi.org/10.1164/rccm.201108-1396OC
https://doi.org/10.1016/J.WEM.2013.12.027
https://doi.org/10.1016/J.WEM.2013.12.027
https://doi.org/10.1016/J.WEM.2017.06.003
https://doi.org/10.1371/journal.pone.0075644
https://doi.org/10.1371/journal.pone.0075644
https://doi.org/10.1016/J.TMAID.2017.03.002
http://refhub.elsevier.com/S2049-0801(22)01254-7/sref9
http://refhub.elsevier.com/S2049-0801(22)01254-7/sref9
http://refhub.elsevier.com/S2049-0801(22)01254-7/sref9
http://refhub.elsevier.com/S2049-0801(22)01254-7/sref10
http://refhub.elsevier.com/S2049-0801(22)01254-7/sref10
http://refhub.elsevier.com/S2049-0801(22)01254-7/sref11
http://refhub.elsevier.com/S2049-0801(22)01254-7/sref11
http://refhub.elsevier.com/S2049-0801(22)01254-7/sref11
https://doi.org/10.1016/j.wem.2012.07.004
https://doi.org/10.1016/J.WEM.2017.04.007
https://doi.org/10.1016/J.WEM.2017.04.007
https://doi.org/10.1111/j.1708-8305.2008.00229.x
https://doi.org/10.1016/J.TMAID.2010.09.004
mailto:sarlmc.sl@gmail.com

	High-altitude illness: Menace in Himalayas of Nepal
	1 Introduction
	2 Discussion
	3 Conclusion
	Ethical approval
	Sources of funding
	Author contribution
	Registration of research studies
	Guarantor
	Consent
	Declaration of competing interest
	References


