Vyskova nemoc
Jak se bojuje v ridkém vzduchu?

Z7S Kraje Vysocina, Lékarska komise CHS ACHS

CESKY HOROLEZECKY SVAZ
ZECH MOUNTAINEERING ASSOCIATIO!




Vojenska historie ve vysoké Asii |.




Vojenska historie ve vysokeé Asii |l.

> 90% vyska + chlad

za 74 dni >1000
obeti na kazdé strané




AFGHANISTAN Admin. by  Claimed by

~—" Aksai Chin China India
I Shaksam Valley  China India
Azad Kashmir Pakistan India
Northern Areas Pakistan India
Siachen Glacier India Pakistan
Jammu & Kashmir India -
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Uloha CR v Afganistanu
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Provincie Logar




Konflikt v Afganistanu

USARIEM. American Institute of Biological Sciences
Review: Mountain Medicine Research Program. Natick,
MA: United States Army Research Institute of Environ-
mental Medicine, Thermal & Mountain Medicine
Division; 2009,




Nadmorska vyska

vyskova nemoc




Aklimatizace

proces prizpusobovani nizsimu tlaku O2 a prekonavani
zmen, které vyvola nadmorska vyska

individualne
odlisna a zavisla na nadmorské vysce




Faktory ovlivaujici aklimatizaci

e Rychlost vystupu




Kompenzacni mechanismy

e Plice: hlavni Uloha v casné i pozdni odpovédi na HA
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Fyziologie
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LaRavia, D., Lahasky, R., Pittman-Colley, L.,
Finayagan, V.: A case review of cerebral

edema, high altitude illnes, U.S. Army Med.
Dep. Yournal, Jan./Mar. 2000, p 42-45




Fyziologické zmeny

Zvyseni srdecni frekvence Zpomaleni srdecni frekvence
Nadmérné rychlé dychani (rano po probuzeni)

Pocit nedostatku vzduchu Pretrvava nadmerne dychani
(dusnost) pri namaze, mizi beéhem odpocinku i prace

pri odpocinku Neni dusnost!

Tmoceni Zvysena diuréza

Zmeéna rytmu dychani v noci Pretrvava periodicke dychani
- periodické dychani

Casté probouzeni, zvlastni

sny




vlastnosti vysokohorského prostredi
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An avalanche buried at least 100 Pakistani soldiers near the Siachen glacier on the border with India.—AF Pholo

ISLAMABAD: An avalanche smashed into a Pakistan army camp Saturday burying at
least 100 soldiers in a remote area billed as the world’s highest battleground, with no
sign of survivors over 12 hours later.




Altitude lllness = vyskova nemoc

Akutni horska nemoc
(AMS)

Vyskovy otok mozku
(HACE)

Vyskovy otok plic
(HAPE)

Vyskovy otok plic a mozku
Subakutni horska nemoc —

Chronicka horska nemoc




AMS — Acute mountain sickness

Zdroj: Dr. Stephen
Muza, USARIEM




Lake Louise Scoring System

e AMS = nadmofrska vyska nad 2500m + bolest hlavy +
minim. jeden dalsi priznak, minim. skore = 3

1. bolest hlavy
2. GIT symptomy

3. Unava a vycéerpani
4. Zavrat
5. Spatné spani




ProcC jsou vojaci ohrozeni casteji?

e Velmi rychly vystup
e Okamzita intenzivni fyzicka namaha







ProcC jsou bojovnici Talibanu tak uspésni?







Poznamky

Nemoci zpusobené nadmorskou vyskou — Al

Priznaky:

Nadmorska vyska > 2500m
(vyjime€né i méne)
Bolest hlavy + minim. 1
nasledujici priznak

Viz LLSS

* GIT potize — nauzea, zvraceni, ztrata chuti k jidlu
« Unava, vy&erpani

» Zavrat

* Nespavost

VétSinou priznaky AMS + bolest
hlavy nereagujici na béZzna
analgetika, typicky nad 4000m

* Poruchy rovnovahy
* Dezorientace, zmatenost
« Zména chovani a mysleni

Obvykle nad 3000m, 2 — 5. den
vystupu, €asto i bez predchozich
symptomt AMS a HACE

Min. 2 pfiznaky (A) + 2 pFiznaky
(B)

A:

* SniZzena fyzicka vykonnost

* Dusnost v klidu

» Kasel (suchy =» rizové zpénéné sputum)
* Tlak na hrudi

B:

» Chrupky nebo piskoty

» Cyandza (rty ...obli¢ej, koncetiny)
« Zrychleny puls 110/min
 Zrychlené dychani > 20/min

* HoreCka max. 38° C




Lécba vyskové nemoci

SESTUP nebo EVAKUACE do
nizsich nadmorskych vysek!!!




ACC P(American Collegue of Chest Physicians)

Stupen Doporuceni

silné doporuéeni, dikazy
vysokeé kvality

Vyhody vs. riziko

vyhody jednoznaéné
prevazuji nad riziky

classification

Metodologické kvality studii
podporujici dikazy

randomizované kontrolni studie jsou bez
omezeni, existuji zdrcujici dikazy z
vyzkumu o efektu Iéku nebo
metody

jednoznacéné doporuceni,
dikazy stfedni kvality

vyhody jednoznacné prevazuji
nad riziky

randomizované kontrolni studie maji
urCita omezeni, existuji mimoradné
silné dukazy z vyzkumu

jednoznacné doporucéeni,
dikazy nizké nebo
velmi nizké kvality

slabé nebo nedostateéné
doporuéeni, existuje
pro to evidence vysoké
kvality

slabé nebo nedostatecné
doporuceni, evidence
stfedni kvality

slabé nebo nedostateéné
doporuceni, evidence
nizké kvality

vyhody jednoznacné pievazuji
nad riziky

efekt Uzce balancuje mezi
vyhodami a riziky pfi
podani

efekt uzce balancuje mezi
vyhodami a riziky pfi
podani

nejistota pfi hodnoceni rizik a
efektu, efekt uzce
balancuje mezi vyhodami
a riziky pfi podani

existuji dikazy z vyzkumu a nebo
pfipadové studie podporujici
podani léku

randomizované kontrolni studie jsou bez
omezeni, existuji zdreujici dikazy z
vyzkumu o efektu Iéku nebo
metody

randomizované kontrolni studie maji
ur€ita omezeni, existuji mimoradné
silné dikazy z vyzkumu

vyzkumné studie nebo pfipadové studie




Prehled ucinnosti nej¢astéji pouzivanych léku a metod
k prevenci a |écbé Al na zakladé ACCP cl.
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Prenosna pretlakova komora




USARIEM — US Army Institute of
Enviromental Medicine




USARIEM — vyzkum

http://www.defense.gov/news/
. DEPARTMENT OF DEFENSE newsarticle.aspx?id=51197




USARIEM —cile




USARIEM — strategie pro aklimatizaci

e Postupny vystup, fazovani:




Strategie pro aklimatizaci — alternativy

intermitentni hypoxicka expozice /IHE/

1. Simulovana nadmorska vyska = 4000m
2. Délka expozice: minim. 1,5 hodiny denne
3. Doba preaklimatizace: minim. 1 tyden

Muza SR.: Military application of hypoxic
training for high-altitude operations, Med.Sci
Sport Exerc., 2007 Sep.; 39(9):1625-31




Strategie pro aklimatizaci — doplnky

uhlohydraty
e Nizsi prijem, vyssi vydej, narust bazalniho
metabolismu




Medikamenty, doporuceni pro praxi

ESS & B

Wilderness Medical Society Consensus Guidelines for the
Prevention and Treatment of Acute Altitude lliness

Luks, Mcintosh, Grissom, Auerbach, Rodway, Schoene, Zafren, Hackett
< Wilderness and Enviromental Medicine, 21, 146-155 (2010)
Prevence AMS, HACE:

e Acetazolamid:

e Dexametazon:

Prevence HAPE: Nifedipin:




Risk management recommendation at
preventing altitude casualties
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GTA 08-05-062

LS. ARMY
GUIDE TO STAYING HEALTHY

HOT AND COLD WEATHER INJURIES CAN KILL!
Seak immediste medca] attention for:

= Heal injury (heat cramps, axhaistion, or Sroke)
= Cold Injury (ioes of sensithity in any body part)

All Environmental/ Climate Conditions: The folowing

imeasures & recommended for any emdonment:

# ‘Wear unilorms progerly and use unscented sun block (SPF LS or
highes), sunglasses, fip balm, and skin moisturizes

& Folkow workrest gudance (see badk pened) fof waler
consumption (urine color sheulkd be light with no strong odoe)

# Ayoid overdhe-oounter madications, aloonad, tobacon, and
caffeinated beveragss since any of Hese can cause o hcrease
the affects of delwdmation o solar radiation [sunburm] injury

# Lka the buddy system — personned who have had previous
heatfoold injuries are especially suscaplible 10 new o more
seriows injuries

+ Be prepared for lemperature changes at night; do not rest or
slesp in 2aks or vehides uniess well ventilated to awoid
potentialy fatal carban monooide posonEng

High Akitude: During operation:s at elevations over 8,000 fest:

+ Personned must adapl bo higher elevations by ascending (climbing
upwards) siowly io avoid seriows Bness or death — which can
cocur guickly if suddenly exposed bo high altifudss

# Slaged or graded ascent imgroves parsonal performance and
reduces DNBI whis adapting to higher elavations: perscanel can
MaEntain accEmatzaEan only by remaning at altituds
(acclimaliration is st after refuming o Dwer elayations)

# Personnel with aftitude cicknass who contines 1o ascend ane al
risk lor more serious liness or death, and must g2t immedale
madica treatmeant and/cr move o & lower aititude

# Prepare for obher DMBI threats, induding:

+ Emviranmental conditions, incheding greater threat of cold
wasther injury dise 1 wind chill from mountEsn winds: solar
radiation injures (sunbum, snow bindness) from incmeased
sumlight and reflection from snow and o surfaces
hecidents resulling from: reduced phvysical capabsty and
detydration; increased affort nesded o pedorm dutizs;
phwsical and poycholoaical effects of aide sicknacs
Tesrain injuries (falls, avalanches, lightning)

CErT0n MOnsEide pEsoning from kowes cygen comtent of air
e use of stoves heatess in poody ventiated space

NUTRITION GUIDELIMNES DURING DEPLOYMENT

» Food and water play 8 major role in sustaining your health,
performance and morse. To maximize physical performance and
aid your bedy's ability to heat/cool, you must consume adequats
amounts of food and fuds each day
Energy needs typicaly ncresss in the field envronment dus o
higher physical demands. To ensure optimum physical and
mission performance, you should consume enough food to
relieve hungar and avoid weight loss | maintzin your weight: do
not avoid food of attempt weight lass during fiesd operations)
Enengy needs can vary based on individual body size, weight,
walking/woeking surface, and level of fimess, Csmate can 250
affect enengy requirements, for example:
¥ Work i ooid weeathes Can iNCrease enedgy meeds by 10-25%
«  Operations in high-altifude areas can ncrease ensngy needs

by S0% of more

A SOLDIER’S GUIDE TO
STAYING HEALTHY IN
AFGHANISTAN AND PAKISTAN

This country-specific guide should be used in conjunction with
GTA 08-05-062, Guide fo Staying Healthy, and is intendead to
provide information that can help reduce your risk of Disease
and Mon-battle Injuries (DNBI) when deployed. This health
threat and countermeasure information is based on the most
current data available from LS. Department of Defense
medical agencies at the time of production. In addition to the
information in this guide, you should also receive force health
protection, health threat, and preventive medicine
countermeasures training/briefings prior to and, as required,
throughout the length of your deployment.
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WILDERMNESS & ENVIROMNMENTAL MEDICIME, 22, 207-303 (2011}

OPERATIONAL AND TACTICAL MEDICINE

Fighting in Thin Air: Operational Wilderness Medicine
in High Asia
Georpge W. Rodway, PhD. APRN: Stephen R. Muza, PhD

From the Uaversity of Ulak College of Nursing aad School of Medicias, Sali Lake Cine, UT (Dr Rodway); Thermiol ard Mourfain Medicine
Dvivion, United Staley Arory Research Tnstitute of Emvireamental Medicine, Notick MA {Dv Mogal.
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e ironické, ze navzdory sofistikovanym zbranim,
obleceni a strave, navzdory podpore vzdusnych sil a
transportnich prostredku, opakované selhava pouceni
se z minulosti ze zakladnich lekci valceni v horach, coz

vede ke vzniku zbytecnych obeéti a take casto k
porazce.”

Houston CS. Selected military operations in mountain
environments: Some medical aspects. In: Pandolf KB, Burr
RE. eds. Medical Aspects of Harsh Environments. Wash-
ington, DC: Office of the Surgeon General, Department of
the Army, USA: 2002, pp.621-645.
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