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PREVENTION AND TREATMENT OF ALTITUDE DISEASE
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Abstract. The aim of the study is to determine the tactics of effective prevention and treatment of altitude sickness in the condi-
tions of medium and high mountains.

Materials and research methods. Domestic and foreign literature on altitude sickness are analyzed. The search was carried out
using the electronic databases MEDLINE, Embase, Scopus, Web of Science, elIBRARY for the period from 2013 to 2021. The
following keywords and their combinations were used for the search: altitude sickness, treatment, prevention.

Research results and their analysis. The features of the development of altitude sickness, risk factors, modern approaches to the
treatment of this pathology, as well as the possibilities of pharmacological and non-pharmacological methods of prevention are
considered. It is noted that the key method of preventing altitude sickness is a gradual ascent to great heights, and a promising
method for its prevention can be an early implementation of interval hypoxic training. If one needs to quickly climb to heights of
over 2.5 thousand meters, it is possible to use drugs such as acetazolamide and dexamethasone. In case of ineffectiveness of pre-
vention and of development of any form of altitude sickness, the most effective treatment is an immediate descent to lower altitudes.
If the descent is impossible, the use of oxygen and pharmacotherapy is justified, it is also possible to use hyperbaric chambers.
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NPO®UNAKTUKA U NIEYEHUE BBICOTHOW BOJIE3HU
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Pesiome. Llens nccnegosamms — onpepenexme TaKTUKA SPPeKTUBHON NPOPUIAKTHKM U NIEYEHUS BLICOTHOM BONE3HU B YCIOBMSIX
CpeAHe- 1 BbICOKOTOpbs.

Marepuansl 1 metopsl uccnegosarms. [poOAHANN3MPOBAHLI AHHBIE OTEYECTBEHHOM M 30PYBEXHON NUTEPATYpbl O BbICOTHOM
6onesnu. Monck nposoauncs ¢ Mcnonb3osaHWem anekTpoHHbix 6a3 paHHbix MEDLINE, Embase, Scopus, Web of Science,
elIBRARY 3a nepuop ¢ 2013 r. no 2021 r. [Ins nomcka UCMomnb3oBANMUCh CleAyioLLMe KIIOYEBbIE CNOBA U MX COYETAHMS: BbICOT-
Has 6onesHb, neveHne, NpodUNakTUKa.

Pesynbrartel ccneposarms m mx aHanm3. Paccmotperbl 0cobeHHOCTU pa3BUTHs BLICOTHOM BonesHu, GpakTopbl pUcKa, COBPEMEH-
Hble MOAXOfbl K NIEYEHMUIO JAHHOM NATONOMMM, A TAKXE BO3MOXHOCTH GAPMAKONOTMYECKMX U HEPAPMAKONOrMYECKUX METOLOB
npodunaktukn. OTMEYEHO, YTO KToYeBO MeTog NPOdUNAKTUKM BEICOTHOM BONE3HM — NOCTENEHHOE BOCXOXAeHWe Ha Bonblune
BbICOTbI, O MEPCMEKTUBHBIM METOROM €€ NPOGUIAKTUKM MOXET BbiTb 30611aroBPEMEHHOE NPOBELEHNE MHTEPBASBHBIX TMMOKCHUYE-
CKMX TpeHMpoBok. [Mpu HEOBXOAUMOCTM BICTPOrO NOALEMA HA BLICOTHI CBbILLE 2,5 ThiC. M BO3MOXHO NPUMEHEHME TAKMX NPENa-
paTOB, KAK QLETA30MAMMA M AeKcaMeTasoH. B cnyyae HeadbdekTnBHOCTH NpodunakTuki U passutms nioboi M3 Gopm BbICOTHOM
60ne3Hn camoe 3PPeKTUBHOE CPEACTBO JIEYEHUS — HE3AMEJIUTENbHBIA CMycK Ha Bonee HU3kue BbICOThI. [Tpy HEBO3MOXHOCTH
CMyCcKa ONpABAAHO NMPUMEHEHWE KUCIOPOAO- U pAPMAKOTEPANMM, BO3BMOXHO TAKXE UCMOMb30OBAHUE rMNepbapuyeckux Kamep.
Kniouesble cnoBa: BbICOKOropHbIA OTEK NErKMX, BbICOKOrOPHbINA OTEK MO3ra, BbICOTHAS 60JIe3Hb, OCTPAs ropHasi 6one3Hsb, CrnopT-
CMeHbI
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here are many activities associated with the need to climb
mountains up to great heights. These include sports (moun-
taineering, alpine skiing, efc.), military operations, scientific
expeditions, tourism, rescue operations, etc. As one climbs
to a great height, one faces mane negative environmental
factors: decrease in temperature and humidity, strong winds,
increase in ultraviolet radiation and, most importantly, de-
crease in atmospheric pressure and oxygen partial pressure.
It has been established that atmospheric pressure at an alti-
tude of over 5 thousand m can decrease till 370 mm Hg
and below, and partial pressure of oxygen (normal range
is 90-100 mm Hg) — till 50 mm Hg and below [1, 2]. The
combination of the above-mentioned unfavorable factors
with hypoxia can provoke the development of the so-called
“altitude sickness".

Altitude sickness has 3 forms: acute mountain sickness,
high-altitude cerebral edema and high-altitude pulmonary
edema. Acute mountain sickness most often develops with
a rapid ascent to an altitude of 2.5 thousand meters and
above. To determine the severity of acute mountain sick-
ness, the Lake Louise test questionnaire is used, which is
based on a quantitative assessment of the four most char-
acteristic symptoms: headache, dizziness, impaired activity
of the gastrointestinal tract and fatigue. On the basis of the
total score, 3 degrees of severity of acute mountain sickness
are distinguished: mild degree — 3-5 points; moderate de-
gree — 6-9 points; severe degree — 10-12 points [3]. With
the development of cerebral edema, neurological manifes-
tations are added to the aforementioned symptoms: im-
paired consciousness and ataxia [4]. In case of pulmonary
edema, the symptoms of respiratory system damage come
to the fore: dry cough, tachypnea. The condition deterio-
rates sharply, tachycardia, wet cough, cyanosis, coma ap-
pear [5]. This syndrome is the most dangerous form of
altitude sickness. It is important to note that high-altitude
cerebral edema can be considered as a more severe de-
gree of acute mountain sickness, while high-altitude pul-
monary edema due to differences in pathogenesis, clinical
manifestations and, as a result, in approaches to treatment,
should be considered separately [6].

These conditions, especially pulmonary and cerebral
edema, in certain situations endanger the health and life of
not only the patient himself, but also of those persons around
him. Therefore, the issue of preventing the aforementioned
conditions, the effectiveness of certain methods and drugs
used to treat altitude sickness is very important.

Current views on the pathophysiology of altitude sickness

When climbing to a height of 2.5 thousand meters and
above, adaptive mechanisms are subjected to significant
stress. Low atmospheric pressure makes it difficult for oxy-
gen to flow through the alveolar wall by diffusion, which
causes a decrease in the partial pressure of oxygen and in
the level of saturation in the blood. The resulting hypoxia
triggers a cascade of physiological reactions: hyperventila-
tion develops, leading to respiratory alkalosis, hematocrit
increases, erythrocyte aggregation processes accelerate,
blood flow velocity in all organs and tissues (especially in
the brain and lungs) increases, heart rate and hydrostatic
pressure in capillary bed grow [7]. Increased pressure in
the lungs microcirculation system and increased perfusion
cause interstitial pulmonary edema, which further disrupts
gas exchange in alveoli and aggravates hypoxia. Through
the same mechanism, interstitial cerebral edema develops,
which occurs mainly in the white matter and causes an in-
crease in infracranial pressure and irritation of the sensitive
fibers of the trigeminal ganglia. This process causes severe
headache. The connection of sensory fibers with the auto-
nomic centers of the brain stem explains the frequent occur-
rence of nausea and vomiting together with severe

headache. It should be emphasized that in altitude sickness
intracranial pressure at rest does not differ from normal. lts
increase is observed with exercising and with an increase
in intrathoracic pressure caused by coughing, vomiting, etc.
[8]. Recent evidence suggests a significant role for the ve-
nous system in the pathogenesis of altitude sickness. The
study showed that even a small cerebral edema if there is an
individual predisposition can significantly impede venous
outflow due to compression of small veins and thereby ag-
gravate the symptoms of this condition [?]. In addition to
the structural features of small veins, individual differences in
the structure of the transverse sinus, the compensatory ca-
pabilities of the cerebrospinal fluid pathways and sub-
arachnoid space, the tone of the autonomic nervous system
(ANS) and the level of vascular endothelial growth factor
expression can have a great influence on the development
of the disease [8].

Pulmonary hypertension is a key link in the pathogenesis
of high-altitude pulmonary edema. Itis believed that in sus-
ceptible people, hypoxia causes localized pulmonary hy-
pertension, which may be accompanied by an increased
blood flow in certain areas of the lungs and by penetration
of fluid from capillary bed into alveoli. Apparently, in-
creased activity of the sympathetic nervous system and im-
paired absorption of sodium and fluid in the alveoli are
involved in the pathogenesis of pulmonary edema [10]. Hy-
poxia reduces sodium transport by reducing the expression
of epithelial sodium channels and sodium-potassium-de-
pendent adenosine triphosphatase. Perhaps this effect is
due to dysfunction of 2-adrenergic receptors [8]. In re-
cent years, researchers have paid more and more attention
to the role of endothelium and its production of substances
such as nitrous oxide (NO) and endothelin-1. It was found
thatin patients with high-altitude pulmonary edema the level
of NO in the exhaled air is lower than in healthy people,
and the level of endothelin in their blood is higher [11].

Thus, the pathophysiology of altitude sickness is complex
and multifaceted. It can be noted that the genetic charac-
teristics of a particular person are of great importance in the
development of the disease.

Risk factors for altitude sickness

The strongest risk factor for altitude sickness is a rapid as-
cent to a great height: the body does not have time to adapt
to a progressive decrease in atmospheric pressure. With an
intense physical activity symptoms of altitude sickness can
appear even at relatively low altitudes. The nature of the
area where the person permanently resides is of great im-
portance. People living in lowlands are at increased risk of
altitude sickness compared to those who live permanently
above 900 m above sea level [12]. A previous history of
altitude sickness is also a fairly important risk factor, espe-
cially if there have been cases of cerebral and pulmonary
edema, regardless of how long ago they occurred. More-
over, up to 60% of people with a history of altitude sickness
fall ill again when they return to the same altitude [2]. Re-
cent studies have shown that gender and physical fitness —
unlike age — do not directly affect morbidity [12]. It has
been shown that people over the age of 40-60, as well as
children and adolescents, are less susceptible to the devel-
opment of altitude sickness, but the exact mechanisms of the
development of resistance of these groups to the disease
have not yet been identified. Itis believed that the presence
of bad habits (alcohol and smoking) does not affect the in-
cidence of altitude sickness. However, in a recent study, it
was found that people who smoke are still more likely to suf-
fer from this pathology [13].

In the last decade, researchers have paid more and more
attention to the role of genetics in the pathogenesis of alti-
tude sickness. For example, the genetic variability of many
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genes may be associated with a predisposition to this con-
dition. The strongest link was found with genes that encode
angiotensin converting enzyme (ACE) and nitric oxide syn-
thase (NO synthase) — [10]. This fact suggests that in the
future it will be possible to assess the risks of altitude sick-
ness by studying the genotype and to take the necessary
measures in a timely manner before the ascent.

Prevention of altitude sickness

Preventing the development of altitude sickness should be
a priority before climbing. Although the prevention strategy
in most cases gives a good result, its effectiveness cannot
be unequivocally guaranteed in all cases, since the response
of an individual to the height can be unpredictable and de-
pends on many individual characteristics. Gradual ascent
is the best prevention tactics for all forms of altitude sickness,
since applying it a person gives necessary time to his body
to develop high-altitude acclimatization. If you plan to climb
to an altitude of more than 2.5 thousand m, then before con-
tinuing the hike, it is recommended to spend 6-7 days at a
moderate altitude — 2.2 thousand - 3 thousand m. Itis also
recommended at an altitude of 3 thousand not to exceed
the daily climb by more than 500 m per day and to stop for
rest every 3-4 days [5]. If symptoms of altitude sickness de-
velop, the ascent should be stopped. Additionally, it should
be noted that on the eve of climbing o a height, one should
stop drinking alcohol, taking narcotic analgesics and avoid
hard physical exertion [8]. Throughout the entire ascent, it
is necessary to observe a drinking regime, since in condi-
tions of low humidity at altitude and physical exertion, the
risk of dehydration increases, which serves as an additional
aggravating factor.

The tactics of preliminary hypoxic preparation for the pre-
vention of altitude sickness is very interesting. A large num-
ber of studies have been carried out studying the effects of
exposure to hypo- or normobaric hypoxia for some time be-
fore climbing. It was concluded that 15-60 min courses of
hypoxia taken a few days before the ascent did not con-
tribute to a more rapid acclimatization to the conditions of
medium and high mountains. At the same time, longer
courses — of more than 8 hours a day for 7 days before the
ascent — are more likely to facilitate quick adaptation.
Moreover, hypobaric hypoxia is more effective than nor-
mobaric hypoxia [14].

Prophylactic medication is not recommended for persons
with a low risk of developing altitude sickness — climbing to
an altitude below 2.5 thousand meters, with no symptoms of
the disease in the anamnesis. In other cases, taking med-
ications may be justified. The carbonic anhydrase inhibitor
acetazolamide is the main drug for the prevention of acute
mountain sickness and high-altitude cerebral edema. It ac-
celerates natural mechanisms of adaptation to high moun-
tains, reduces the severity of neurological disorders at
altitude, increases physical performance under conditions
of hypobaric hypoxia. At the same time, there is no data
on the advantage of taking acetazolamide in a daily dose
of 1000 mg compared to a daily dose of 250 mg [15]. In
view of this, acetazolamide is recommended to be taken the
day before the ascent at a dosage of 125 mg every 12
hours — 250 mg per day and 2.5 mg / kg - for children -
until the start of the descent from the maximum reached al-
titude of the route [16].

If acetazolamide is intolerant, dexamethasone may be an
effective prophylaxis for altitude sickness. The preferred
dosage for this drug is 2 mg every 6 hours or 4 mg every 12
hours [2]. Taking dexamethasone should be discontinued
after the start of descent from a height and should not last
more than 7 days, since in this case there is a risk of sup-
pression of adrenal function. Some authors recommend
combination therapy with acetazolamide and dexametha-
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sone during military and rescue operations, when there is a
need for rapid ascent to an altitude of more than 3.5 thou-
sand m [9]. lbuprofen is also considered an alternative
means of preventing altitude sickness, which has been
shown to be more effective than placebo, but less effective
than acetazolamide [17]. Given the fact that ibuprofen can
cause gastrointestinal bleeding, this drug is recommended
only if acetazolamide and dexamethasone are intolerant.

As for high-altitude pulmonary edema, the routine pro-
phylactic use of drugs is not recommended. The only indi-
cation is a history of single or multiple cases of the disease.
Among the drugs used to prevent the disease are nifedip-
ine, tadalafil and dexamethasone. The calcium channel
blocker nifedipine is the most effective drug for preventing
pulmonary edema. It has been shown that this drug effec-
tively reduces the pressure in the pulmonary vessels without
development of significant systemic hypotension [18]. Pro-
phylaxis should be started 24 hours before rising, the rec-
ommended dose is 20 mg of the slow-release drug every 8
hours. Tadalafil and dexamethasone are used only if nifedip-
ine is intolerant.

Altitude sickness treatment

As mentioned above, when climbing to an altitude of over
2.5 thousand meters, it is necessary to prevent altitude sick-
ness. If, despite the preventive measures taken, the disease
has developed, the most effective strategy is to immediately
descend to lower altitudes — an average of 300-1000 m.
This is especially important if symptoms of cerebral and pul-
monary edema are present. Other medical and pharma-
cological measures should be considered as a priority only
when immediate descent is not possible.

Most patients with mild symptoms of acute mountain sick-
ness can be cured by giving them enough time to rest. You
can also use symptomatic drugs: non-opioid analgesics —
for headaches; antiemetics — for nausea and vomiting. It
is recommended to take ibuprofen (600 mg) and aceta-
minophen (650-1000 mg) as analgesics, metoclopramide
(10 mg) as an antiemetic [19]. In case of ineffectiveness of
symptomatic drugs when they are taken for 1-2 days or the
progression of symptoms of the disease, it is recommended
to use acetazolamide at a dosage of 250 mg 2 times a day
or dexamethasone at a dosage of 4 mg every 6 hours with
a preliminary loading dose of 8 mg [5].

With further aggravation of the symptoms of altitude sick-
ness and the appearance of signs of high-altitude cerebral
edema, urgent evacuation is necessary. Ifitis impossible, it
is necessary fo carry out oxygen treatment under the control
of saturation, the target level of which is more than 90% [2].
It is also possible to use hyperbaric chambers, but in this
case there is a high probability of repeated deterioration
after the procedure. The use of CPAP-therapy (Constant Pos-
itive Airway Pressure ), which has become widespread in
the treatment of obstructive sleep apnea syndrome, is very
promising [20]. When using this method, the pressure on
the alveolar walls increases, which is accompanied by an in-
crease in the alveolar volume, an improvement in the venti-
lation-perfusion ratio and, as a consequence, in gas
exchange. However, due to the lack of full-fledged studies
of the application of this method in mountain sickness, CPAP
therapy is recommended to be used only when standard
oxygen therapy did not give the desired effect.

If high-altitude pulmonary edema develops, it is also nec-
essary to either take immediate descent measures, or to con-
duct oxygen therapy until the target saturation values are
reached. In the absence of oxygen, it is recommended to
take nifedipine at a dosage of 30 mg 2 times a day. It is
possible to use inhibitors of phosphodiesterase-5, dexam-
ethasone and beta-agonists. It should be noted that all types
of pharmacological drugs used in high-altitude pulmonary



edema should be used in the absence of the possibility of
oxygen therapy, since the equal efficiency of using oxygen
and its combination with drugs has been proven [?].
Currently, active research is underway on the possibility of
using for the prevention and treatment of altitude sickness of
such drugs as endothelin receptor antagonists type A (sitax-
entan, ambrisentan), interleukin-10 activators (gabapentin),
Rho-kinase inhibitors, stimulants of soluble guanylate cy-
clase and inducers of glutathione S- transferase [21].
Thus, altitude sickness is a dangerous condition that can
cause significant harm to human health and, in some cases,
even lead to death. Prevention of this disease should be
carried out when climbing mountains to an altitude of more
than 2.5 thousand meters, and in some cases to lower
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heights. This is especially true for people permanently living
in flat areas or with a history of altitude sickness. Prevention
of altitude sickness includes a gradual ascent to significant
heights, elimination of smoking, alcohol and intense physi-
cal activity on the eve of the ascent. If you need to quickly
climb to a great height, it is possible to use drugs such as
acetazolamide and dexamethasone. Itis also very promis-
ing fo use the method of interval hypoxic training at least a
week before the ascent. In case of ineffectiveness of pre-
vention, if any form of altitude sickness develops, the most ef-
fective treatment is an immediate descent to lower altitudes.
Only when it is impossible to descend, the use of oxygen
therapy, pharmacotherapy, hyperbaric chambers, etc. is
justified.

CMMCOK MCTOYHMKOB

1. Kurtzman R.A., Caruso J.L. High-altitude illness death investigation
// Acad. Forensic Pathol. 2018. Vol. 8, N2 1. P. 83-97.

2. Davis C., Hackett P. Advances in the prevention and treatment of high
altitude illness // Emerg. Med. Clin. North Am. 2017. Vol. 35, N2 2.P.
241-260.

3. Roach R.C., Hackett PH., Oelz O., Bdrtsch P, Luks A.M., Maclnnis M.
J. Baillie J.K. The 2018 Lake Louise Acute Mountain Sickness Score //
High Altitude Medicine & Biology. 2018. Vol. 19, N21. P. 4-6.

4. Jin J. Acute Mountain Sickness // JAMA. 2017. Vol. 318, N218.
1840 p.

5. Luks A.M., Auerbach PS., Freer L. et al. Wilderness medical society
Practice guidelines for the prevention and treatment of acute altitude illness:
2019 update // Wilderness Environ. Med. 2019. Vol. 30, N2 4. P. 3-18.

6. Sagoo R.S., Hutchinson C.E., Wright A. et al. Magnetic Resonance
investigation into the mechanisms involved in the development of high-al-
titude cerebral edema // J. Cereb. Blood Flow Metab. 2017. Vol. 37, N2
1.P.319-331.

7. Raberin A., Nader E., Ayerbe J.L. et al. Evolution of blood rheology
and its relationship to pulmonary hemodynamic during the first days of ex-

osure to moderate altitude // Clin. Hemorheol. Microcirc. 2020. Vol.
4, N22.P.201-208.

8. Luks A.-M., Swenson, E.R., Bdrtsch P Acute high-altitude sickness //
European Respiratory Review. 2017. Vol. 26, N2 143: 160096.

doi: 10.1183/16000617.0096-2016.

9. Aksel G., Corbacloglu S.K., & Ozen C. High-dltitude illness: Man-
agement approach // Turkish Journal of Emergency Medicine. 2019. Vol.
19, N2 4. ;12]-]26.

10. Gudbjartsson T, Sigurdsson E., Gottfredsson M., Bjornsson O.M.,
Gudmundsson G. High altitude illness and related diseases - a review //
Laeknabladid. 2019, Vol. 105, N2 11. P. 499-507.

11. Murray A.J., Montgomery H.E., Feelisch M., Grocott M.PW., Mar-
tin D.S. Metaﬁolic adjustment to high-altitude hypoxia: from genetic sig-
nals to physiological implications // Biochem. Soc. Trans. 2018. Vol. 46,
N2 3. P 599-607.

12. Basnyat B., Hofmeyr R., TOlken G., De Decker R. Acute high-altitude
illness // S. Afr. Med. J. 2017. Vol. 107, N2 12. P. 1047-1 0484

13. Awsbipbaes A. A., Ton6awnesa [. Y. Yactota pacnpoctpaneHms
ocTpoit ropHoit 6onestn 1 paktopsl, Binsiowme Ha Hee // BectHik KPCY.
2019.T.19, N2 1. C. 65-67.

14. Fulco C.S., Beidleman B.A., Muza S.R. Effectiveness of preac-
climatization strategies for high-altitude exposure // Exerc. Sport Sci. Rev.
2013.Vol. 41, N2 1. P. 55-63.

15. Berpsikos O.B., brikos B.H., ®arees M.B., Xammos FO.LL. Mpu-
MEHEeHWe aLeTAa30NaMUAT ANs NPOGUATKTUKM CUMITOMOB OCTPOI FOPHOM
6onesHu Np1 KPATKOCPOYHOM NEPEMELLEHNN M3 CPEAHEropbS B BLICOKO-
ropee // 8630pbl Mo KJMHKYECKOH GaPMAKONOMHU M NEKAPCTBEHHOM Te-
panmn. 2018.T. 16, N2 2. C. 42-48.

16. Mclntosh S.E., Hemphill M., McDevitt M.C. et al. Reduced aceta-
zolamide dosing in countering alfitude illness: a comparison of 62.5 vs.
125 mg (the RADICAL Trial) // Wilderness Environ. Med. 2019. Vol. 30,
N2 1.P 12-21.

17. Burns P, Lipman G.S., Warner K. et al. Altitude sickness prevention
with ibuprofen relative to acetazolamide // Am. J. Med. 2019. Vol. 132,
N2 2. P 247-251.

18. Simancas-Racines D., Arevalo-Rodriguez I., Osorio D., Franco J.
V., Yihan Xu, Hidalgo R. Interventions for treating acute high altitude illness
// Cochrane Database Syst. Rev. 2018. Vol. 6, N2 6: CD009567.

doi: 10.1002/14651 gSB.CD009567.pub2.

19. Irons H.R., Salas R.N., Bhai S.F, Gregorie W.D., Harris N.S.
Prospective Double-Blinded Randomized Field-Based Clinical Trial of
Metoclopramide and Ibuprofen for the Treatment of High Altitude
Headache and Acute Mountain Sickness // Wilderness Environ. Med.
2020.Vol. 31, N2 1. P 38-43.

20. Weaver T.E. Novel Aspects of CPAP Treatment and Interventions to
Improve CPAP Adherence // Journal of Clinical Medicine. 2019. Vol. 8,
N2 12.2220 p.

21. Joyce K.E., Lucas S.J.E., Imray C.H.E., Balanos G., Wright, A. D.
Advances in the available non-biological pharmacotherapy prevention
and treatment of acute mountain sickness and high altitude cerebral and
ﬁ‘ulmonary oedema. Expert Opinion on Pharmacotherapy. 2018. Vol. 19,

217.P. 1891-1902.

The material was received 28.03.21; the article after peer review procedure 31.03.21; the Editorial Board accepted the article for publication 15.06.21
Marepuan nocrynun B peaakumio 28.03.21; crates npunsta nocne peuensnposanus 31.03.21; cratbs npunsta k nybaukaumn 15.06.21

Disaster Medicine No. 242021



