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3arpo3u paaiauiiHOro ypa*keHHs
[eToHauia agepHoi 36poi

®di3rKa: BennuesHa KinbKicTb eHeprii BUBIZIbHAETLCA B pe3ynbTaTi noginy saepHoro matepiany (Uass,
Puzsg)

Hebe3neka gns 340p0oB'a: BOrHsAHa Ky, BUbyX, HeraHa A03a pagiauii, cneka, cnoBinbHeHa
pagjauis (onagm)

YpaXKeHHSA NaLieHTiB BUHNKAOTb BHACNIAOK:

o Bubyxy: 50%

o Onikis: 35%

o Papiauji: 3anunwkosoi (onaaun) 15%, HeranHoi 5%

PagiauinHuin Bname:

o Pwusuk HeratHOi 403K pagiauii NpAMo NPoNopLinHUIA BiACTaHI Big, eniueHTpyY

o Onaau po3citooTbCA 3a BITPOM BifZ, BOTHAHOI Ky i

o Bnaueae Ha Benuky reorpadivyHy TepuTopito anbda- i 6eTa-BMNPOMiHIOBAHHAM

O 3apaKaroTbcA iXKa, BOAa i FPyHT

PaaionoriuHuit poscitotounii npucrtpiii (PPM) «bpyaHa 6omb6a»

3BMYaliHN BUBYXOBUIA NPUCTPIlA 3 0BMEKeHNUM NOKaSbHUM BUNPOMIHIOBAaHHAM -
BiNblWicTb cMepTeN CNPUUNHAE NOYATKOBMI BUDYX, a He pagiaLis

o Hebarato noctparkaanmx noTpebyoTb NiKyBaHHA Bif ONPOMIHEHHS

o PP - ue 36pos naHiku i cTpaxy

Hebe3neKka BUOYyXy BKAIOYAE:

o Cymiw pagioaKTMBHUX | HEPAZIOAKTUBHUX OCKOJIKIB,

o Bubyxosi Ta onikosi TpaBmMu Big, BUBYXY

PagiauinHe 3abpyaHEHHA NOWMPHOETLCA 3@ HANPAMOM BITPY

ABapii Ha aTOMHUX eNeKTPOCTaHLIAX

MnaHyBaHHA Aili Ha BUNAAoK aBapii

o [MepepaBapiliHKIA NNaH NikBigaLil KAaTacTpopu BPATYE XKUTTA Ta 3SMEHLWNTb pagiauiiHniA BNANB

o Po3pobka nnaHiB yKpUTTA HA MicLi Ta eBaKyay,ii

PagioakTnBHMIA 104, € OCHOBHUM i30TOMOM, LLLO BUK/IMKAE 3aHEMOKOEHHA

Meanyni 3axoam npotumaii

o Woawng kanito (KI), wWo BBOAUTLCA NepopanbHO NPU BAUXaHHI abo NPOKOBTYBAaHHA 3apaXKeHoro
maTteiany

O 3MeHLUYE PMU3MK pPaKy Ta NOrIMHAHHS ONPOMIHEHHS LWWTOBMAHO 337103010

o [Ous. Tabnuua 4. [lozyBaHHA NiKiB

o BBoaaTb nepopanbHO AKHaMLWBKUALLE NiC/1A aBapil, NPOTArOM KiZlbKOX roAMH MNic/iA ONPOMiIHEHHS,
NOTiM [4al0Thb WOAEHHY A03Y, A4OKM pajialia He pO3CitoeTbCA

Pu3unk go3u pagiauii npamo nponopuinHMin BigcTaHi Big eniueHTpy

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
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o 16-KinomeTpoBa 30HA: raMMa-ONPOMiIHIOBAaHHA BCbOrO TiNa, WMUTOBUAHOI 331031, BANXAHHSA
pagiayii BUKINKAE TOKCMYHWUI BMNMB HA BHYTPILIHI OpraHu

o [MepcoHan peakTopa MA€E BUCOKUI PU3MK ONPOMIHEHHS Ta PU3KNK PO3BUTKY FOCTPOro
pagiauinHoro cuHgpomy

o 80-KkinomeTpoBa 30Ha: BN/INB Yepes CNoXnBaHHA 3abpyaHeHOl BoAM Ta IKi (MONI0KO, CBixKi 0BOUi,
puba)

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
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3axmucT pecnoHAaeHTa

3acobu iHgusigyanbHoro 3axucry (313)

Halikpawmii 3axucr - BepxHi ogar Tyvek pna saxucry wkipm

MocTtayanbHUK: www.dupont.com 220 aonapis CLUA 3a Habip i3 25 wT

Macka ana 06aunuua HEPA, N95 a6o P100 . [locTaTHil ana 6inbliocti 06CTaBuH,
3abesnevye MiHIMaNbHO NPUNHATHUIA PiBEHb 3aXMCTY Bif, iHFANALIAHUX YaCcTOK

BupobHuK: Honeywell

https://www.honeywellstore.com/store/products.asp?friendly url=honeywell-respiratory-
protection-face-masks $25-$61 CLUA

TepmoniomiHecueHTHUI go3umeTp (T14). HacTiMHO pekomeHAYEeTbCA NepcoHaAbHUA AO3UMETP
ONA BUMIPIOBAHHA Ta BiACTEXKEHHA NOrMHEHUX 4,03 pagiauii. MoXnuBicTb nepiognMyHO aHanisyBaTtu
NnoKasu 4o3MMeTpa nicas aBapii (HaNnpPUKNa4, WOTUKHA, LLLOMicALA).

Po6epT A. [leHT, nignonkoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
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Konm nocrayanbHuk 313 HegoCcTynHMMA
e 3BefiTb 40 MiHIMyMy BMN/IMB Ha LWKipYy Ta AMXa/bHi WAAXM 32 4ONOMOTrOH roJ1I0BHOro y6opy, Macku
ana 06anyys abo 6aHAaHM, COPOUKM 3 AOBIMMW PyKaBamM, AOBIUX LUTAHIB i YepeBuUKiB.

MiHimisyiTe yac nepebyBaHHA Ha 3abpyAHeHi TepuTopii ANA HaJAHHA AONOMOrU NaLliEHTam
e  OnpomiHeHHA He NOBMHHO NepesuyBatTi 1250 mP (12,5 m3B) 3a 3-micauHuMiA nepiog abo 5000
MP (50 m3B) Ha piK.
o [na pecnoHAeHTIB MOXKe ByTU CxBaneHe OTPUMAHHA BULLMX A03 Y Pa3i eKcTpemMasibHol
HaZ3BMYaMHOI CUTYyaL,ii (pATYBaIbHUIM NOPATYHOK MOCTPAXKAAINX).

e PO3r/AHbTE MOXKAMBICTb YEPryBaHHS NOCTaYasibHUKA B 30Hi 3a6pyaHEHHSA, KON LLe MOXKNBO, W06
MiHiMi3yBaTK BNAUB
e 3apeecTpyntech y odilinHMX oCib — ae BK nepebyBanun, Yac Ha micli NoAii, Yac BNAnBY

3He3apa)KEHHﬂ NoCTa4a/ibHUKaA

e Y pasi KOHTaKTy 6e3 3I3 npoBeaiTb 3HE3apaXKeHHA - 3HIMITb YBECb OAAT, TPUNMITbL Ayl | BUMMUIATE
BONIOCCS.

e YnaKyiTe Becb 3abpyAHEHNI 04AT Ta 0OCOBUCTI pedi B MiLLIOK i MO3HauYTe « pasioaKTUBHUNY.

e [lomicTiTb MiLLOK B 3aKpuTe micue, HE 6epitb gogomy, wob 3anobirtu BNAnBY pagaialii Ha poauHy Ta
OOMALLHIX TBAPUH.

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
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DonikapHaHa gonomora / IHpiKoBaHi nauieHTH

CMOYATKY BMKOHaiiTe pATyBaAbHi 3aXxoau neped 3He3apaXKeHHAM nauieHTa

30BHilLHE 3ab6pyAHEHHA CTAaHOBUTb AYXKe HEBE/IMKNIM PU3MK A4 NaLieHTIB abo pecnoHAeHTIB
NikyliTe oniku, TpaBMM Ta 3aXBOPIOBAHHA 33 3BMYANHUMMK NpoToKonamu (ATLS)

OuiHKa nauieHTa 3a AO0NOMOrol0 AeTeKTopa pagiauii leitrepa-Mionnepa :

Ludlum Model 5 Geiger Mueller 3 maMHUEBMM 30HAOM

www.ludlums.com 1200 gonapis CLLUA

https://remm.hhs.gov/howtosurvey.htm

OTpuMmaiiTe NoKasHMK poHOBOro BUNpPomiHoBaHHA Yepe3 30 ceKyHA — odikyeTbes Big 30 o 200
BiZLNiKiB HA XBUNUHY
MosinbHO nepemiltyinte aetektop Meirepa-Mionnepa Hag nauieHTom, 2,5 cm/c (1 groim/c)
o TpumaiTe AeTeKTOp Ha BiacTaHi npubamsHo 2,5 cm (1 atoim) Big Tina, 06 3HATU NOKa3aHHSA
O BuW3HauTe YyacTUHY Tina 3 HalbiNbLUO KiNbKICTIO KNaLUaHb i 3340KYMEHTYTE NOKa3aHHS
= QOuiHITb HAaABHICTb PAaAiOAKTUBHUX OCKOJIKIB Y paHax
= Ocobausy yBary npuainite 06an44to, pykam i Horam
AKLLLO Y NaLLiEHTa NOKA3HUK BABIYI NepeBuLLye BUMipAHe GOHOBE BUNPOMIHIOBAHHS, Le CBiAYMTb NPO
3abpyaHeHHs, ane B NiKyBaHHi abo A0CTyni A0 NiKyBa/bHOIo 3aknaay Momy He BiAMOB/IAIOTb
30BHiLWHIl Ornag He BUABAAE BHYTPILWHbOTO 3abpyaHeHHA
3a4,0KYMEHTYITE Ta NOBiAOMTE O4MHULIO BUMIPIOBaHHSA (Biapi3HANTe MiKpobep Big minibep)
o 100 mikpobep/ rog y Tvcady pasis meHwe, Hixk 100 minibep
Pagiauito BumiptotoTb ABoMa cnocobamum.
o LUBKAKICTb paxyHKY: YACNO 33 XBUAMHY: 3abpyAHEH] UM He3aparKeHi
o [oKa3HWK A03U: NPOrHO3YE MeanYHi edpeKTn Ta npodeciiHe ONPOMiIHEHHSA
MpOoTPiTb KOXKHY Hi3APH BaTHUM an/iikaTopom, 3modeHMMm ¢i3ioNoriYyHMM PO34MHOM

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
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O BuKopucToByliTE ANA OLHKM 3abpyaHEHHA AMXaNbHUX WAAXIB | NereHis
o [MoTpibeH go3nmMeTpUCT Aas NpoBeAeHHA pajialuiMHMX BUMiIpIOBaHb Ta iHTepnpeTauil
pesynbTaTis

MNeaiaTpuyHi pakTOpU PU3MKY NigBULLEHOrO paaiaLiiHOro onpomiHeHHs
e 36inbleHa XBUIMHHA BEHTUAALIA

e binblwe cniBBigHOWEHHA NOBEPXHI Tifla 4O Macu

o  KnitnHun ginAatbca weunawe

3He3aparKeHHA nauieHTa https://remm.hhs.gov/contamonly.htm

e PafioaKTUBHI 3ab6pyAHEHHS - LLe Nerki YacTUHKM, WO NOTPan/iATb Ha NaLieHTa
O 34MCTiTb YAaCTUHKK 3 04ATY Ta BiAKPUTUX AINAHOK LWKipK, Wo6 BUAANNTM 3abpyAHEHHSA, AKLLO Le
MOX/IMBO
3axuUCTiTb AMXaNbHI LWAAXM NALLIEHTA XipyPrivyHO MACKOIO MiJ, Y4ac OLiHKM Ta 3HEe3aparkeHHA
MpunmainTe oy i MUIATE BOJIOCCA TEMIOK BOAOK 3 MUIOM, AKLLO MOXAMBO, LWo6 3anobirtu
NepeoxonoaXKeHHo
e  OuiHiTb piBeHb pagiauii
o [10OBTOPITb LMKA 3HE3APAXKEHHA 40 3 Pa3iB 40 MaKCUMaNbHO HM3bKOIO PiBHA paiauii
e  OuucTiTb 3abpyaHEHI paHM, BKAOYHO 3 ONiKAaMM — KPUTMUYHO Ba*KNMBO
o BuKopucToByiTE MeTOA «NPOTEPTU-> NPOMUTHU -> NPOTEPTUY
o MpoTpiTb WKipy CTEPUIBHOI TKAHUHOLO, W06 BUAANUTU 3a/ULLKN
o Mpomueariie, W06 BUAANUTU MiIKPO3abpyAHEHHA
o Le pa3 npoTpiTb WKipy CTEPUNBHOIO TKAHUHOIO, WO6 BMAAANTM Binblue 3a/MLLKIB
e 36epiTb BoAy, AKOIO NpommMBanm, Ta 0bpobnaiiTe ii AK 3abpygHeHy.

BusHaueHHA KaTeropii onpomiHeHHsA

e bnloBOTa NaLieHTa BKA3ye Ha BUCOKY 403y NOMIMHEHOrO ONPOMiIHEHHSA (a He 3apayKeHHs)

e Yac Big nogii go 6,110BaHHA 4ONOMOKe NPUBAN3HO OLHUTM OTPUMaHY 403y pagiauii (onpomiHeHHs
BCbOro Tina). Ave. Tabauuyto 1.

e [lo3u nornvHeHoi pagiauii BumiptotoTbea B Mpesx (Mp)

e [laUi€HTH, Yy AKMX PO3BUBAETbCA 61OBOTA NPOTArom 1 roanHM nicas noAiji Ta AKi MatoTb 3HaYHi
CYNYTHI 3aXBOPIOBaHHA (TPaBMMU, 3HAYHI OMNiKK), MatOTb HU3bKWNI NOTEHLiaN AN BUKUBAHHSA

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA DxeuH bonn, RN, DrPH
[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
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Ta6bauua 1. OuiHKa pagiauiiHoro onpomiHeHHA BCbOro Tifia 3a Yacom A0 6a10BaHHA Ta
3MiHOIO KaTeropii onpomiHeHHA

YnpasniHHA pagiaditHumMmmM Hag3BUYaMHUMKU cuTyadiamu MpoeKkT

Yac go 6n0B0oTH

4 roauHun abo 6inblue

1-4 roguHn

<1 roguHu

Po3paxyHKoBa go3a
ONPOMiHEHHSA BCbOrO Tina

<2rpesa(lp)

2-6p

binbwe 6 I'p

OnpomiHeHHA BCbOro Tina (Nori1MHaHHA BUNPOMiHIOBAHHA) NoHag, 2 Mp nigBuLLye KaTeropito onpomiHeHHA 3a

MeXKi piBHA, HeobXigHOro ANA TPaBMaTUUHUX YLLKOAXKEHb

Kareropia 6e3 paaiauii

HapaHo remm.hhs.gov

Bu3HaueHHA KaTeropii

2-6Tp

Binbwe 6 I'p

BiaknageHui

BiaknageHuit /
ouiKyBaHUM

OuikyBaHuUM

YepBOHMIA = HEFANHUI - KPUTUYHWUI NALLIEHT, Y NALLIEHTA MOXKYTb BYyTK TpaBMU Ta pagiaLiliHe

ONPOMIHEHHA

BiZIKNaAEHUN - CEPNO3HMIN NALLIEHT, AKMIA MOXKEe NoYeKaTu, AOKU BCi «4epPBOHI» He byayTb

TPaAHCNOPTOBaHi

3eneHnii = ambynatopHe / yTpMMaHHA — JIerki TpaBmK, NOPaHeHi, Wo xo4aTb
YopHuii = nomepanin (OUiKyeTbCA CMepTb)

Pobeprt A. leHT, n

[esig BeccoH, JOKTOP MeaUUYHUX HaYK
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[Jonomora y nikapHi

YHuKaiiTe 3abpyaHEeHHA NpUMiLLeHHA
e  AKLWO NauiEHTN HaAX0AATb AK «3HEe3aparKkeHi», NigTBepAbTe Le 33 ZONOMOrol BMMIipIoBaYva pagiaLii
(metektop Menrepa-Mionnepa), AKLIO Lie MOXK/INBO.
O 3apaxkeHi: 6inblwe GoHy B 2 pasu
o MpwuimatoTb xBopux 3 NepeBuLLeHHAM ¢oHy o 10 pasis
o [lpopgosxyiTe HagaBaTh XUTTEBO HeObXigHY Aonomory, Baaratoum 313, nig yac ouiHKKM cTaHy
3abpyaHEHHSs
o [pu BMABNEHHI pafioaKTMBHMX OCKOJIKIB B paHax abo nig, Yac onepau,ii — BMAanito i cxosainTe ix
o MomicTiTb y MapKoBaHWI KOHTENHEP, NOAANI Bif NepcoHany
o Hakpwuitte pagionoriyHMm papTyXxom Ha OCHOBI CBMHLO abo NOCTaBTe 30BHi Y MicLie, 3aXuULLEHe
6eToHOM

OuiHKa pagiauiiHoro onpomiHeHHA BCbOro TiNa NaLieHTa
e OuiHKa BHYTPILWWHbOrO 3apaxKeHHA MoXKe ByTU HEMOMK/IMBOIO B CYBOPMX YMOBAX
e  BWKOHYITE cepiliHNIA PO3ropHYTUIA aHaNi3 KPOBi 3 AndepeHLianom KOXHi 6-8 roanH — BigcTexKyinTe
3MiHK remornobiHy, TpombouuTis i nimdpoumTis
o 06uncnitb abCONOTHY KiNbKiCTb NiMGOUUTIB i OLHITD 3MEHLLEHHA KinbKocTi nimdoumTiB 3 Yacom
https://remm.hhs.gov/ars wbd.htm
o Nlimpountn ayxe 4yTamei oo pagiauii. KoediuieHT 3HMKEHHA AONOMarae nikapam BU3HAYUTU
pO3paxyHKOBY NOrMHEHY A,03Y pajiauii Ta pUsnK po3BUTKY rOCTPOro NPOMEHEBOFO CUHAPOMY
(FPC).
e  OUiHWUTK BHYTPILLHE 3apaskeHHA (YacTo noTpibeH Ao3nmeTpucT abo cnewjanicT 3 aAepHOi MeaAnLUHN)
o TouKkoBuit 36ip ceui ana igeHTndiKauii isoTonis — 36epiTb Big 40 4o 60 mA cedi B YallKy An1Aa cevi

Ta 3aMOpO3bTe A/1A TPAHCNOPTYBaHHA A0 labopaTopii B pagiauiinHo 6e3neyHin ynakosu,i
o 3aranbHe pagiauinHe ob6CTeXKeHHSs Tina Ha rocnitaibHOMY SAepPHO-MeaMYHOMY 061aaAHaAHHI
O fAKLO NaLjieHT 3apaXKeHmni BHYTPILLHbO — AunB. po3ain MPOTUAII

FocTpuii pagiauiinuini cuHapom (FPC) i nepBUHHE NiKyBaHHA
e [OCTpuii pagialiiHUI CMHAPOM BUHUKAE BHACIAOK BENMNKOT £03M pagiay,i (6inbwe 0,7 MNpes abo 70
pas)
o Pagiauisa npoHMKAE y BHYTPILWHI opraHun
o [o3a aocTaBAAETLCA 32 KOPOTKKUIA Yac (3a3BMYal, XBUTUHMN)
o [Mo4aToK moXKe TPUBATHU Bif KiIbKOX AHIB 4,0 TUXKHIB 3a/1€XHO0 Big NOrNMHEHOI 4031
e AKwo nauieHT noTpebye onepau;i
o MNoaymaitTe npo Te, WO6 BUKOHATK Le paHille, HiX nisHiwe
o XipypriyHe BTpy4YaHHa npu NPC ycknagHeHe HeMTpoNneHieto Ta TPOMBOUUTONEHIED (BULMIA
PU3MK iHOIKYBaHHA Ta KPOBOTEYi)
e 3anyyeHi CMCTEeMM OpPraHiB BKAHOYAKOTb LKiPY, LWAYHKOBO-KULLIKOBUIA TPAKT, KPOB i HEPBOBO-CYAUHHY
cuctemy. ime. Tabaumuto 2 AnA OUiHKM Ta NiKyBaHHA

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA DxeuH bonn, RN, DrPH
[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
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Tabauua 2. NepBUHHe NiKyBaHHA rOCTPOro paaialiiHOro CMHAPOMY 3a CMCTeMaMM OpraHiB

Cuctema opraHiB

O3HaKu Ta CMMNTOMMU

MepBUHHE NiKyBaHHA

LLKipa

e Moe BapitoBaTUCA Bif, Nerkoi

€pUTEMM [,0 YACTKOBOrO ONiKy

e Eputema abo oniku, wo

BMHWKAOTb Bigpasy, MMOBIpHO,
TepMiyHi abo ximiuHi,

e [IpomeHeBi OMiKM NOYMHAOTLCA

YNOBIi/IbHEHO

o OniKn BUHMKAIOTb BHACNiAOK

BMCOKOrO ramma,/HenTpoHHOro
onpomiHeHHs abo 6eTa-
3abpygHEHHSR

o JlikyliTe oniku BiANOBIiAHO A0 MicLeBUX
NPOTOKO/IIB NiIKYyBaHHA ONiKiB

e P03BUTOK oniky byae cnoBiibHEHUM i
TpuBannum

LLinyHKoBO-
KMLUKOBWUIM TPAKT

e Hynota, 61t0BaHHA, Ajapea Ta

aHOpeKCiA

e ONpPOMIHEHU KMLLEYHUK MOXKE

He NepeHoCUTU eHTepasbHe
rogyBaHHA

e BTpaTu pignHU MOXKYTb bYyTH

3Ha4YHUMMN

e Po3rnfAHbTE BHYTPILWHbOBEHHE BBEAEHHA
(po3unH PiHrepa 3 nakTaTtom abo
¢isionoriyHmit po3unH) Npu 6AOBaHHI Ta
ONA KOMMEHCcALiT BTpATU PignHN.

e [lopaiTe KOMMNeEHCcaL,it0 BTPaTU PignHM
[0 NOroAnHHMX NoTpeb nauieHTa B
niaTpumLi pianHu (aus. Tabauuio 3)

o KOHTpoOAtOMTE eNeKTPOAITM Ta 3aMiHONTe
3a noTpebu

o [TOYHITb eHTepanbHe roAyBaHHA, AKLLO
nobpe nepeHocUTbCA

KpoBoTBOpeHHA

e [MlaHUMTOMNEHIA

e KoHTpoab remornobiny,
TpombouuTis, nimdpoumTis i
HenTpodinis

o [liaTpMMmyiiTe HEMTPONEHiIto
dinrpactumom y aosi 10 mkr/kr/ poby,
NoKK abCcoNtOTHA KinbKicTb HelTpodinis
He nepesunimTs 1000/Mm 3 npotarom 3
[HiB abo He nepesnwmTb 10 000/ Mmm 3
o AnbTepHaTUBU BK/IOYAOTb
nerdinrpactum i caprpamocTum

o Po3rnaHemo naujieHTiB, AKi He
pearytoTb Ha paKTop pocTy, 4nA
TPaHCNNAHTALLT reMONOeTUYHMUX
CTOBOYPOBUX KNITUH (TpaHcnAaHTaLin
KiCTKOBOro MO3Ky)

o [liaATPMMKa aHeMmii 3a 4ONOMOroto
eputpouuTis*

o Uinbosuit remornobin > 7 r/gn abo 3a
NPOTOKO/ZIOM 3aK/1agy

e MiaTpMmKa TpomboumTONEHil

nepenmMeaHHAM TpombouuTis*

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA
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0 3arasiom nepenuBaiTe KPOB Npwm
KinbKocTi TpomboumTie < 10 000-20
000

o AKWO y NaujieHTa € KpoBoTeya abo
iCHY€ pM3MK KPOBOTEYI, PO3risaHbTE
MOXK/IMBICTb NepeIMBaHHA KPOBi Npu
BULLLIM KiNIbKOCTI TpOMbBOUMUTIB.

o KinbkKictb Tpomboumtia 50 000 €
NPUIAHATHO AAA 6inblOoCTi
XipypriyHux npoueayp

o MNMapameTpun NnepennBaHHA
TPOMBOLMTIB MOXKYTb OYTU 3MiHEHI
Bi4NOBIAHO A0 K/iHIYHOrO CTaHy

o [laujieHTn 3 HeliTponeHieo noTpebyoTb
0cob6anBKMxX 3anobirKHUX 3axo4iB LWoa0
iHPEKLi | MatoTb BUCOKUIN PUBKK
cencucy, iHbeKuin, HabyTnx y nikapHi Ta
iHPEKLiN, OTPUMAHWX Y NiKapPHiI.

HelipoBackynapHa | ¢ He3po3ymini 3anamopoyeHHs, e MigTpumytounin gornag,
Le30pieHTaLif, apTepiaabHa e KoHTposb 6onto
rinoTeHs3iA Ta BTpaTa CBiAOMOCTI e JlikyBaHHA cyaom: 6eH3oaia3eniHu
CBiYaTb NMPO HaA3BMYaNHO e 3abe3neuTe NPMIOM PignHM NpK
BMCOKY 103y ONPOMIHEHHSA, AKY rinoToRii

HEMOM/IMBO BUXKMUTH.

e ATAKCifi, MOTOPHI Ta CEHCOpPHI
MOPYLUEHHA, 3HUKEHHA
pednekcis

*MpoAyKTM KPOBi NOBUHHI BYTU 3i BHUMKEHUM BMICTOM IEMKOLMTIB | ONPOMIHEHI, AKLLO Le MOXAUBO,
Wob 3anobirtK peakuii «TpaHCNAaHTAT NPOTU rocnoAapa», NoB’A3aHOI 3 NepesIMBaHHAM KPOBI.

Tabauus 3. WoroanHHa notpeba B nigTpMMaHHI piBHA piguHM 3a Baroto

Bara naujieHTa MoroguHHa noTpeba B pigUHI ANA TEXHIYHOro 06CNyroByBaHHA
HoBoHapoaKeHi 2,5-4 mn/Kr
(meHwe 72 roamH)
Bia 0 oo 10 Kr 4 mn/Kr
11-20 kr 40 mn pns nepwmnx 10 Kr natoc 2 MA HA KOXKeH Kr 6inbwe 10 Kr
21-30 kr 60 mn gna nepwmx 20 Kr natoc 1 ma Ha KoxKeH Kr 6inblie 20 Kr
31 kriBuwe KopucTyintecs pekomeHaauiamm ana 4opocanx
Po6ept A. leHT, nignonkoBHUK apmii CLLA D:xenH bonn, RN, DrPH
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12-26-22

3anobixHi 3axoam Woa0 iHpeKUiiHUX 3aXBOploBaHb

3aCcTOCOBYETHCA A0 NALEHTIB, AKi MaloTb ab0 OYiKyOTb HEUTPOMEHItO
o ABCoNIOTHA KiNbKicTb HeiTpodinis < 500 KNITUH/ MKA
MauieHTN 3 HelTponeHieto NoTpebytoTb NPodinakTUKM BaKkTepiabHUX, BiIPYCHUX i TPUOKOBUX
36yaHukKiB. Aume. Tabanuto 4 Nikn.
o YacTo BUKOpUCTOBYIOTHCA PTOPXIHONOHM, HAaNPUKAAL, ALMKNOBIP | AyKOHa30N
[nsa piteit abo nauieHTiB 3 aneprieto Ha XiHONIOHW BUKOPUCTOBYMTE aMOKCULMAIH abo LedanocnopuH
2-ro NOKOJiHHA.
I13onauin:
O 3axMCTUTU NaLjieHTa BiA No3anikapHAHUX iHbeKLin
o I30nAuia KimHaTK, MacKa NpuY CNiINIKYBaHHI 3 OTOYYIOYMMM, YHUKAKTE HEGE3NeYHUX KOHTaKTIB
o I30naujia B KiMHaTi 3 MO3UTUBHUM TUCKOM, AKLLO MOXK/IMBO, A/1A NALLEHTIB 3 HEMTPONEHIE
JlikyBaHHA NaLieHTiB i3 cencMcom abo TMXOMaHKO
o LBuako onpauboByiTe Ta NiKyiMTe NaLieHTIB 3 AMXomMaHKoto > 38,5 rpaaycis C.
o MauieHT 3 rinoTepmieto abo 03Hob6om NoTpebye cCeENTUUYHOrO AOCNIAKEHHA

=  AHani3 KpoBi Ta ceui,

= PeHTreH rpyaHoi KNiTku

= JllombanbHa NyHKLiA NPYU HAABHOCTI HEBPOJIOFYHUX CUMNTOMIB
o BnpoBaanTv NPOTOKOAM peaHimalLlii npu cencuci
o [lNowwupeHi 36yaHMKKU BKAOYAOTb cTadifioKoKK, cTpenTokokuy, E Coli, Pseudomonas.
TpuBana HeUTPONeHisa NiABMULLYE PU3UK iHBAa3UBHUX PUOKOBMX 3aXBOPIOBAHbL (HanpuKknag,
acneprinbHoOi abo MyKOpPMiKO3HOI MHEBMOHIi)

3axogu npoTtupii

Papioi3oTonHe nikyBaHHA BHYTPILLHbOrO 3apaXKeHHA

[ekopnopaluia : BKAo4Yae xenatu (Hanpuknag, DTPA), aiypetukn, abo 610Kytodi areHTH (Hanpuknag,
KI)
o0 3MmeHwye abo 6N10KYE BCMOKTYBaHHA Pafioi30TONIB i3 LWAYHKOBO-KMLIKOBOIFO TPAKTY
€ MOXMBICTb yCyHYTM abo 3abs10KyBaTK Aito 6aratbox pagioisotonis
o BuKopucToBYyMTE NKLLE, AKLLO BHYTPIWHE 3abpyaHeHHA BiaoMmo abo ayke MMmoBIpHe.
o fAKuWo NMoBipHa aeToHauis aaepHoi 36poi abo aBapia peakTopa, Ha Micui noBuHeH 36epiratucs
KI.
oauna kanito (KI) 3axuiLae WUToBUAHY 33103y Bif 3aparkeHHs | 31, [losysaHHa ams. y Tabauui 4.
| 131 — 3BMYaiiHKi1 i30TON, AKMIA PO3CIIOETLCA NI, Yac AAepHOT AeToHaLi abo aBapii Ha peakTopi.
3a3BMYall He MOXKHA N0BaYUTK y PaSioNOriYHOMY PO3CilOIYOMY NPUCTPOI («BpPYAHIN
60Mbi»).
o [T Ta XiHKK, AKi roayoTb rpyabmu, otpumytoTtb Kl B npiopuTeri.
= [lauieHTu cTaple 40 poKiB MalOTb MEHLLNN PU3MK 3/10AKICHOI NYX/IMHU WNTOBMUAHOI 3371031
= Marepsam, AKi rogytoTb rpyAbMM, CNig, 3HAATU anbTepPHATUBHI BapiaHTM ro4yBaHHA aiTel

n
O
o | 131

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA DxeuH bonn, RN, DrPH
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Iriaj

YnpasniHHA pagiaditHumMmmM Hag3BUYaMHUMKU cuTyadiamu MpoeKkT

12-26-22

e [IpOKOHCYNbTYUTECA 3 eKcnepTamu 3 pagiallii/ToKCMKoNOorii, Wwob BU3HAUNTM NOTPEBY B YCiX iHLWIKX
areHTax BignoBiAHO A0 KOHKpeTHOI cuTyauii. Aus. https://remm.hhs.gov/Prototype-Template-for-
Pediatric-Hospital-Orders-for-a-Radiation-Emergency.pdf

Ta6bnuua 4. JTiK1: CNUCOK He € BUYEpPNHUM, Byab NacKa, BUKOPUCTOBYIMTE KNiHIUHE CYAKEeHHA

O3HaKu Ta CMMNTOMMU

Nikn

Jlo3yBaHHA

MpUrHiYeHHA KUCNoTH

NaHconpason

e 1-2 mr/Kr
e Makcumym: 30 mr/ aosy

Hygpota i 6ntoBaHHA

OHpaHceTpoH

e 0,15 mr/Kr, 8/B KOXHi 8 roanH PRN
e MaKkcumym: 8 mr/ po3sy

Jlopasenam

e 0,025-0,05 mr/Kr, B/B KOXHi 6 rog,
e MaKkcumym: 2 mr/ po3y

FapoKkcnsmH

® < 6 pokiB: 50 mr/ Bo6y B po3aineHunx ao3ax
e 6 pokiB i ctapwe: 50-100 mr/ Boby B
po3aineHnx gosax

TpwuBora, 6e3CoHHA,
NpPopMBHA HyA0Ta

MpoxnopnepasuH

e 9—13 kr: 2,5 mr KoxHi 12-24 roanHun PRN
MakcumanbHa aosa: 7,5 mr/ aoby

e Big 13 oo 18 Kr: 2,5 mr KoxHi 8-12 roanH PRN
MakcumanbHa aosa: 10 mr/ poby

e Big 18 0o 39 Kr: 2,5 Mr KOXHi 8 rogmH abo 5
MF KOXHi 12 rogmH PRN
MakcumanbHa aosa: 15 mr/ poby

e >39 Kr: 5-10 mr KOXKHi 6-8 roanH
MakcumanbHa aosa: 40 mr/ poby

[Oiapes

Nonepamig,

3aMilLLeHHA pianHn
po34mMHOM PiHrepa 3
NakTaTom abo
disionoriyHnm
po3ynHom. [luBs.
Tabauuto 3 woao
NOroguMHHNX BUMOT A0
NiATPUMKN PiBHA
pigvHKU 3a Baroto

e 13 0o <21 Kkr (2-5 pokiB):
MouaTkoBa: 1 Mr 3 NepLNM PiaKMUM CTINbLEM,
notim 1 mr/n03a nicia KOXXHOro HacTynHoro
piakoro ctinbug; MakcumanbHa fosa: 3 mr/
Aoby

e 21-27 Kr (6-8 pokiB):
MoyaTKkoBa: 2 Mr 3 MEPLUNM PiAKUM CTINIbLLEM,
a notim
1 mr/n03y nicnsa KOXHOro HacTYMHOro piaKoro
CTinbus;
MakcumanbHa gosa: 4 mr/ poby

e 27,1-43 kr (9-11 pokis):
MoyaTKoBa: 2 Mr 3 MEPLUMM PiAKUM CTINIbLLEM,
a notim
1 mr/n03y nicnsa KOXHOro HacTyMHOro PiAKoro
CTinbus;

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA
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MakcumanbHa gosa: 6 mr/ poby

e >43,1 Kr (212 pokis):

MouaTKkoBa: 4 Mr 3 NEPLUNM PiAKUM CTINbLLEM,
a notim

2 Mr/[03y nicnA KOXHOro HaCTYMHOrO PigKoro
CTiNbUA;

MakcumanbHa gosa: 8 mr/ aoby

HelTtponeHis

dinrpactum (GCSF)

10 mKr/kr/ goby , AoKK abCcontoTHa KinbKicTb
HelTpodinis He nepesnwMTL 1000/Mmm3
npotarom 3 aHiB abo He nepeBmwmTb 10
000/mm3

Merdinrpactum

[o3un, Wo BBOAATLCA WOTUMKHA, NiALWKIPHO, He
[3al0Tb HACTYNHMX 403, AKWo WBC ctaHoBUTb
5000/mm 3 abo Ginbuie

e <10 Kkr: 0,1 mr/kr (0,01 ma/kr)

e 10-12 kr 1,5 mr (0,15 mn)

e 21-30 Kkr 2,5 mr (0,25 mn)

e 31-44 kr 4 mr (0,40 mn)

e [lo3a gna fopocamx 6 mr

MpodinaktuKka iHpeKLin

NesodnokcaumH

e Big 6 micauis go 4 pokis: Big 8 go 10
Mr/Kr/no3a nepopanbHo/B8/B ABiYi Ha AeHb
MakcumanbHa go3sa 250 mr

e 5 pokiB abo binbuie: 10 mr/kr/go3a
nepopanbHo/B/8 ABiYi Ha AeHb
MakcumanbHa go3sa 500 mr

AuuKnosip

e < 40 Kr: Big 60 o 80 mr/Kr/aeHb nepopanbHO
8 2 abo 3 npuiiomu

o MaKcumanbHa gosa: 200 mr nepopasbHO
KOXHi 8 rog

e 40 kr: 400 mr nepopanbHO KOXHi 12 ropg,

®dnykoHason

® 6 Mr/Kr BHYTPilUHbOBEHHO/NEpPOpPasbHO
WOAHS,
MaKcumasnbHa gosa: 400 mr Ha goby

e AlbTepHaTMBW: NO3aKOHA30/1 , BOPMKOHA30/,
KacnodyHriH , amboTepnumnH

Jexkopnopau,is
/BN0OKyIOYi areHTu:

noaua Kanito

e Big HapoaxeHHA a0 1 micaua: 16 mr/aeHb
nepopanbHo (Kl nepopanbHUii po3umH 65
mr/mn)

e Big 1 micaua ao 3 pokis: 32 mr/aeHb
nepopanbHo (Kl nepopanbHUii posumH 65
mr/mn)

¢ Big 3 go 18 pokis: 65 mr/noby nepopanbHo

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA
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e > 68 Kr (150 ¢yHTIB ): AaliTe 403y AnA
[0pOCAnX
e [lopocni: 130 mr nepopanbHO WoaHA

Bia: MiHicTepcTBO OXOpOHM 340pOB’A Ta couianbHux cnyxkb CLUA. [lediampuyHuli wabsaoH 0aa padiayiliHoi
Had3suyaliHoi cumyauii . 2019. https://remm.hhs.gov/Prototype-Template-for-Pediatric-Hospital-Orders-for-a-
Radiation-Emergency.pdf

Nitepatypa:

Cancio LC, Sheridan RL, Dent R Ta iH. PekomeHaaL,ii wono aornsay 3a onikamu B cyBopux ymoax: Ocobamnsa
eTionoria: BMBYX0Bi, paaiauiliHi Ta ximiuHi TpaBmu, Journal of Burn Care & Research , 2017, ciueHb-ntoTuiA; 38(1):
e482-e496 https://doi.org/10.1097/BCR.0000000000000367

MirKHapogHe areHTCTBO 3 aTOMHOI eHeprii. JliaezHocmuka ma nikyeaHHA npomeHesux ypaxceHs . 1998.
https://www-pub.iaea.org/MTCD/publications/PDF/P040 scr.pdf

Kroizman-Sheiner E, Brickner D, Canfi A, Schwarzfuchs D. BnoKyBaHHA WwuToBMAHOT 331031 NpoTH |-131 nicnn
AnepHoi KatacTpodu. Xapegya . nnneHb 2005 p.; 144(7): 497-501, 526, 525. Isput. PMID: 16082903.

JlenapTamMeHT OXOpPOHM 34,0p0B'A Ta colianbHUX cay6 CLUA. OuiHKka 003U 0npoMiHeHHSA: 3 iHcmpymeHmu
6io0o3umempii . 2022. https://remm.hhs.gov/ars wbd.htm

JenapTamMeHT OXOpPOHM 340p0B'A Ta colianbHUx cny»k6 CLUA. Ak nposecmu ob6cmexceHHA Ha padiayiliHe
3a6pyoHeHHs . 2022. https://rmm.hhs.gov/howtosurvey.htm

[enapTamMeHT OXOPOHM 340p0B'A Ta couianbHux cnyxkb CLUA. [MediampuyHuli wabsoH 04: padiayiliHoi
Had3suyaliHoi cumyauii . 2019. https://remm.hhs.gov/Prototype-Template-for-Pediatric-Hospital-Orders-for-a-
Radiation-Emergency.pdf

JenapTamMeHT OXOpOHM 340p0B'A Ta couianbHUx cny»6 CLUA. PadiayiliHe 3a6pydHeHHA: 0iaezHOCMuKa ma
KOHMposb . 2022 pik.
https://remm.hhs.gov/contamonly.htm

JlenapTameHT OXOpPOHM 34,0p0B'A Ta colianbHuUX cnyK6 CLUA. PadiauiliHa ekcmpeHa meduyHa donomoad .
https://remm.hhs.gov/

ENGLISH VERSION NEXT PAGE
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RADIATION EMERGENCY MANAGEMENT
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Avoid Facility Contamination
Patient Assessment for Whole Body Radiation Exposure
Acute Radiation Syndrome (ARS) and Initial Management
Infectious Disease Precautions
Countermeasures

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
16



ﬁ"aj YnpaBniHHA pagiauilHumu Hag3BMYauHUMKM cuTyauiasmu [poekr
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Radiation Injury Threats
Nuclear Weapon Detonation

Physics: Massive amounts of energy released through fission of nuclear material (U2ss, Pu2ss)
Health hazards: fireball, blast, immediate radiation dose, heat, delayed radiation (fallout)
Patient casualties result from the following:

o Blast: 50%

o Burns: 35%

o Radiation: residual (fallout) 15%, immediate radiation 5%

Radiation impact:

o Risk of immediate radiation dose is directly proportional to distance from epicenter
o Fallout is dispersed downwind from the fireball

o Affects a large geographic area with alpha and beta radiation

o Food, water, and soil are contaminated

Radiation Dispersal Device (RDD) “Dirty Bomb”

A conventional explosive device with limited local disbursement of radiation -
Initial blast or explosion causes majority of fatalities, not the radiation

o Few casualties need medical treatment for radiation

o RDD is a weapon of panic and fear

Explosion hazards include:

o Mix of radioactive and non-radioactive shrapnel,

o Blast and burn trauma from explosion

Radiation contamination follows the downwind plume

Nuclear Power Plant Accidents

Disaster Planning

o A pre-accident disaster plan will save lives and reduce the radiation impact

o Establish plans for sheltering-in-place and evacuation

Radioactive iodine is the primary isotope of concern

Medical countermeasures

o Potassium iodide (KI) given by mouth for inhalation or ingestion of radiation

o Reduces thyroid uptake and cancer risk

o See Table 4 Medications for dosage

o Given by mouth as soon as possible after incident, up to several hours after exposure, then give
a daily dose until radiation dissipates

Risk of radiation dose is directly proportional to distance from epicenter

o 16 km zone: whole-body exposure to gamma radiation, thyroid exposure, inhalation of
radiation causes toxic dose to internal organs

o Reactor personnel have a high risk of exposure and are at risk for Acute Radiation Syndrome

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
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Iriaj YnpaBniHHA pagiauiiHumu Hag3snuyaHUMK cuTyauiamu lpoeKT
12-26-22
o 80 km zone: exposure from ingestion of contaminated water and food (milk, fresh vegetables,
fish)

Responder Protection
Personal Protective Equipment (PPE)

Best Protection - Tyvek Overgarment for Dermal Protection

Vendor: www.dupont.com $220 US for a case of 25

HEPA, N95 or P100 Face Mask. Adequate for most circumstances,

Vendor: Honeywell

https://www.honeywellstore.com/store/products.asp?friendly url=honeywell-respiratory-
protection-face-masks $25-$61 US

Thermoluminescent Dosimeter (TLD). Personal dosimeter to measure and track absorbed radiation
doses is highly recommended. Capability to analyze the dosimeter after the incident on a periodic
basis (e.g., weekly, monthly

Po6epT A. [leHT, nignonkoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
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ﬁ'iaj YnpaBniHHA pagiauilHumu Hag3BMYauHUMKM cuTyauiasmu [poekr
12-26-22

When Provider PPE is Not Available
e Minimize skin and airway exposure with a head cover, face mask or bandana, long sleeve shirt, long
pants, and boots.

Minimize Time in the Contaminated Area to Provide Patient Care
e Exposure should not exceed 1250 mR (12.5 mSv) per 3-month period, or 5000 mR (50 mSv) per
year.
o Responders can be approved to receive higher doses in the event of extreme emergency (life-
saving rescue of victims).
e Consider provider rotation into the contaminated area, when possible, to minimize exposure
e Register with officials — where you were located, time at scene, exposure

Provider Decontamination

e |If exposed without PPE, decontaminate - remove all clothing, shower and wash hair.

e Bag all contaminated clothing and personal items, and label “radioactive.”

e Place bagin a confined area, do NOT take home to prevent family and pet exposure to radiation

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
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ﬁ'iaj YnpaBniHHA pagiauilHumu Hag3BMYauHUMKM cuTyauiasmu [poekr
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Prehospital Setting / Contaminated Patients

Perform Lifesaving Measures FIRST Before Patient Decontamination
e External contamination poses very little risk to patients or responders
e Treat burns, injury, and medical conditions with usual protocols (ATLS)

Patient Assessment using a Geiger-Mueller Radiation Detector:
Ludlum Model 5 Geiger Mueller with pancake probe

www.ludlums.com $1200 US

https://remm.hhs.gov/howtosurvey.htm
e Obtain background radiation reading after 30 seconds — 30 to 200 counts/minute is expected
e Move Geiger-Mueller detector slowly over the patient, 2.5 cm/second (1 inch/second)
o Hold the detector about 2.5 cm (1 inch) from body to take a reading
o ldentify the body region with the most clicks and document the reading
= Assess for radioactive shrapnel in wounds
= Pay special attention to the face, hands, and feet
e A patient count 2 times higher than background measured radiation indicates contamination, but
treatment or entrance into the treatment facility/area is not denied
e External survey does not detect internal contamination
e Document and communicate the unit of measurement (differentiate microrem from millirem)
o 100 microrem/hr is a thousand times less than 100 millirem
e Radiation is measured in 2 ways.
o Count rate: counts per minute: contaminated vs non contaminated
o Dose rate: predicts medical effects and occupational exposure
e Swab each of the nares with saline-moistened cotton tip applicator
o Use to assess for airway and lung contamination
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[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
20



ﬁ"a.l YnpaBniHHA pagiauilHumu Hag3BMYauHUMKM cuTyauiasmu [poekr
12-26-22
o Requires health physicist to perform the radiation measurement and interpret results
Pediatric Risk Factors of Increased Radiation Exposure
e Increased minute ventilation
e Higher body surface to mass ratio
e Cells divide more rapidly

Patient Decontamination https://remm.hhs.gov/contamonly.htm

e Radioactive contaminants are lightweight particles on the patient
o Brush particles from clothes and exposed skin to remove contamination, if possible
o Protect the patient airway with surgical mask during assessment and decontamination
o Shower and wash hair with soap and warm water, if possible, to prevent hypothermia

e Assess radiation level
e Repeat decontamination cycle up to 3 times to a radiation level as low as achievable
e (Clean contaminated wounds, including burns — critically important
o Use wipe -> irrigate -> wipe method
o Wipe skin with sterile cloth to remove debris
o lIrrigate would to remove micro contaminants
o Wipe skin again with sterile cloth to remove more debris
e Contain the irrigation water, treat it as contaminated

Triage Category Assignment

e Patient vomiting indicates a high dose of absorbed radiation exposure (not contamination)

e Time from the event to vomiting can roughly estimate the dose of radiation (whole body exposure)
received. See Table 1.

e Gray (Gy) is used to measure the dose of radiation absorbed

e Patients who develop vomiting within 1 hour of the event and have significant comorbidities
(trauma, extensive burns) have low potential for survival
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Table 1. Estimate for Whole Body Radiation Exposure by Time to Vomiting and Change in

Triage Category

Time to Vomiting 4 hours or more 1-4 hours <1 hour

Estimated whole body < 2 Gray (Gy) 2-6 Gy Greater than 6 Gy
radiation dose

Whole-Body Irradiation (radiation absorption) greater than 2 Gy elevates the triage category beyond level
needed for traumatic injuries

Triage Category without
Radiation

Delayed Delayed

2-6 Gy Greater than 6 Gy

Delayed Delayed / Expectant

Expectant

Courtesy of remm.hhs.gov

Triage categories

Red = immediate - critical patient, patient may have injuries plus radiation exposure
delayed - serious patient that could wait until all reds have been transported

Green = ambulatory / hold — minor injuries, walking wounded

Black = deceased (death is expected)
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Hospital Setting Management

Avoid Facility Contamination
e |[f patients arrive as “decontaminated,” confirm with a radiation meter (Geiger Mueller counter), if
possible.
o Contaminated: greater than 2 times background
o Admit patient up to 10 times background
o Continue to provide lifesaving care, wearing PPE, during contamination status assessment
e If radioactive shrapnel is found in wounds or during surgery — remove and shield it
o Place in a marked container, away from staff
o Cover with lead-based radiology apron, or place outside shielded by concrete

Patient Assessment for Whole Body Radiation Exposure
e Assessment of internal contamination may not be possible in austere settings
e Perform serial complete blood count (CBC) with differential every 6-8 hours — monitor changes in
hemoglobin, platelets, and lymphocytes
o Calculate the absolute lymphocyte count and assess the reduction of lymphocytes over time
https://remm.hhs.gov/ars wbd.htm
o Lymphocytes are very sensitive to radiation. The reduction rate assists physicians to determine
the estimated absorbed dose of radiation and risk for acute radiation syndrome (ARS)

e Assess for internal contamination (often requires health physicist or nuclear medicine specialist)
o Spot urine collection for isotope identification — collect 40 to 60 mL urine in urine cup and freeze
for transport to lab in radiation-safe packaging
o Total body radiation survey with hospital nuclear medicine equipment
o If the patient is contaminated internally — see COUNTERMEASURES section

Acute Radiation Syndrome (ARS) and Initial Management

e Acute radiation syndrome results from a large dose of radiation (greater than 0.7 Gray or 70 rads)
o Radiation penetrates internal organs
o The dose is delivered in a short time (usually minutes)
o Onset may be days to weeks, depending upon absorbed dose

e If the patient requires surgery
o Consider performing it sooner rather than later
o Surgery performed during ARS is complicated by neutropenia and thrombocytopenia (risk is

higher for infection and bleeding)

e Organ systems involved include the skin, gastrointestinal, blood, and neurovascular. See Table 2 for

assessment and management
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Table 2. Initial Management of Acute Radiation Syndrome by Organ System

Organ System

Signs and Symptoms

Initial Management

Cutaneous

e May range from mild erythema to
partial thickness burn

e Erythema or burns seen
immediately are likely thermal or
chemical,

e Radiation burns have delayed
onset

e Burns originate from high
gamma/neutron exposure or beta
contamination

e Treat burns according to local burn care
protocols

e Burn evolution will be delayed and
prolonged

Gastrointestinal

e Nausea, vomiting, diarrhea and
anorexia

e |rradiated bowel may not tolerate
enteral feeding

e Fluid losses can be significant

e Consider IV (lactated Ringer solution or
normal saline) for vomiting and stool fluid
loss replacement.

e Add fluid loss replacement to the
patient’s hourly fluid maintenance
requirements (See Table 3)

e Monitor electrolytes and replace as
needed

e Begin enteral feeding, if tolerated

Hematopoietic

e Pancytopenia
e Monitor hemoglobin, platelets,
lymphocytes, and neutrophils

e Support neutropenia with filgrastim 10
mcg/kg/day until absolute neutrophil
count is greater than 1000/mm?3 for 3
days, or exceeds 10,000/mm?3
o Alternatives include pegfilgrastim and
sargramostim

o Consider patients who do not respond
to growth factor for hematopoietic
stem cell transplantation (bone
marrow transplant)

e Support anemia with packed red blood
cells*

o Target hemoglobin is > 7 g/dL or per
facility protocol

e Support thrombocytopenia with platelet
transfusions*

o In general, transfuse for a platelet
count < 10,000-20,000

o Consider transfusing at a higher platelet
count if the patient is bleeding or has a
bleeding risk
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o Platelet count of 50,000 is acceptable
for most surgical procedures

o Platelet transfusion parameters may be
changed according to clinical condition

e Neutropenic patients require special

infection precautions and are at high risk

for sepsis, community acquired infections

and hospital acquired infections

Neurovascular e Unexplained dizziness,
disorientation, hypotension, and
loss of consciousness indicate an
extremely high, nonsurvivable
radiation dose

e Ataxia, motor and sensory
deficits, decreased reflexes

e Supportive care

e Pain control

e Treat seizures: benzodiazepine
e Provide fluid for hypotension

*Blood products should be leuko-reduced and irradiated, if possible, to prevent transfusion-associated
graft versus host disease

Table 3. Hourly Fluid Maintenance Requirements by Weight

Patient Weight Hourly Maintenance Fluid Requirements

Newborn (less than 72 2.5to 4 mL/kg

hours)

Oto 10 kg 4 mL/kg

11to 20 kg 40 mL for first 10 kg plus 2 mL for each kg greater than 10 kg
21to 30 kg 60 mL for fist 20 kg plus 1 mL for each kg greater than 20 kg
31 kg and higher Use adult recommendations

Infectious Disease Precautions
Applies to patients who are, or expected to be, neutropenic

o Absolute neutrophil count < 500 cells/uL

Patients with neutropenia need prophylaxis for bacterial, viral and fungal pathogens. See Table 4

Medications.

o Afluoroquinolone, e.g., acyclovir and fluconazole, is often used
o For pediatric or quinolone-allergic patients, use amoxicillin or a 2" generation cephalosporin

Isolation:

o Protect the patient from community-acquired infections
o Room isolation, mask when around others, avoid ill contacts
o Positive pressure isolation room, if possible, for patients with neutropenia

Sepsis or febrile patient management

o Aggressively work up and treat patients with fever > 38.5 degrees C.
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o Patient with hypothermia or rigors requires a septic workup
= Blood and urine analysis,
= Chest X-ray
=  Lumbar puncture if neurologic symptoms exist
o Implement sepsis resuscitation protocols
o Common pathogens include staphylococcus, streptococcus, E Coli, Pseudomonas species
e Prolonged neutropenia increases the risk for invasive fungal disease, (e.g., aspergillus or
mucormycosis pneumonia)

Countermeasures

Radioisotope Internal Decontamination Management (Decorporation)
e Decorporation: includes chelation (e.g., DTPA), diuretics, or blocking agents (e.g., Kl)
o Reduces or blocks radioisotope absorption from the gastrointestinal tract
e |tis possible to remove or block the effects of many radioisotopes
o Use only if internal contamination is known or highly probable.
o When nuclear weapon detonation or reactor accident is likely, location should stockpile KI.
e Potassium iodide (KI) protects the thyroid from contamination with I*3!. See Table 4 for dosage.
o 1®is a common isotope dispersed during a nuclear detonation or a reactor accident.
o IBlis not commonly be seen with a radiologic dispersal device (dirty bomb).
o Children and breastfeeding women receive Kl as a priority.
= Patients over 40 years of age have a lower risk of thyroid malignancy
= Breastfeeding mothers should find alternatives to feeding their children
e Consult with radiation / toxicology experts to determine need for all other decorporation agents to
match the specific situation. Refer to https://remm.hhs.gov/Prototype-Template-for-Pediatric-
Hospital-Orders-for-a-Radiation-Emergency.pdf

Table 4. Medications: the list is not all inclusive, please use clinical judgement

Signs and Symptoms Medication Dosage

Acid suppression Lansoprazole e 1to 2 mg/kg
e Maximum: 30 mg/dose

Nausea and vomiting Ondansetron ¢ 0.15 mg/kg, IV/PO every 8 hrs PRN
e Maximum: 8 mg/dose

Lorazepam

0.025 -0.05 mg/kg, IV/PO every 6 hrs PRN
e Maximum: 2 mg/dose

Hydroxyzine

< 6 years: 50 mg/day in divided doses
e 6 years and older: 50-100 mg/day in divided

doses
Anxiety, insomnia, Prochloperazine e 9to 13 kg: 2.5 mg every 12 to 24 hours PRN
breakthrough nausea Maximum dose: 7.5 mg/day
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e >13 to 18 kg: 2.5 mg every 8-12 hours PRN
Maximum dose: 10 mg/day

e >18to 39 kg: 2.5 mg every 8 hours or 5 mg
every 12 hours PRN
Maximum dose: 15 mg/day

e >39 kg: 5-10 mg every 6-8 hours
Maximum dose: 40 mg/day

Diarrhea Loperamide e 13 to <21 kg (2-5 years):

‘ _ Initial: 1 mg with first loose stool followed by
Fluid repl‘acement with 1 mg/dose after each subsequent loose stool;
lactated ringer’s Maximum dose: 3 mg/day

solution or normal
saline. See Table 3for | 21727 o Year.s).
. Initial: 2 mg with first loose stool followed by
hourly fluid
. 1mg/dose after each subsequent loose stool;
maintenance .
. Maximum dose: 4 mg/day
requirements by
. e 27.1-43 kg (9-11 years):
weight - L
Initial: 2 mg with first loose stool followed by
1 mg/dose after each subsequent loose stool;
Maximum dose: 6 mg/day
e >43.1 kg (212 years):
Initial: 4 mg with first loose stool followed by
2 mg/dose after each subsequent loose stool;
Maximum dose: 8 mg/day

Neutropenia Filgrastim (GCSF) 10 mcg/kg/day until absolute neutrophil count
is greater than 1000/mm? for 3 days, or
exceeds 10,000/mm?

Pegfilgrastim Doses given weekly, subcutaneous route, do
not give subsequent doses if WBC is 5,000/mm?3
or greater

e <10 kg: 0.1 mg/kg (0.01 mL/kg)
e 10to 12 kg 1.5 mg (0.15 mL)

e 21to 30 kg 2.5 mg (0.25 mL)

e 31to 44 kg 4 mg (0.40 mL)

e Adult dose 6 mg

Infection prophylaxis Levofloxacin e 6 months to 4 years old: 8 to 10 mg/kg/dose
PO/IV twice daily
Maximum dose 250 mg

e 5 years or greater: 10 mg/kg/dose PO/IV
twice daily
Maximum dose 500 mg

Acyclovir e < 40 kg: 60 to 80 mg/kg/day PO in 2 or 3
divided doses
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e Maximum dose: 200 mg PO every 8 hr
e 40kg: 400 mg PO every 12 hr

Fluconazole e 6 mg/kg IV/PO daily,
Maximum dose: 400 mg daily

e Alternatives: posaconazole, voriconazole,
caspofungin, amphotericin

Decorporation/Blocking Potassium lodide e Birth to 1 month: 16 mg/day PO (Kl oral
Agents: solution 65 mg/mL)

1 month to 3 years: 32 mg/day PO (Kl oral
solution 65 mg/mL)

3 to 18 years: 65 mg/day PO

> 68 kg (150 Ibs): give adult dose

e Adult: 130 mg PO daily

From: US Department of Health and Human Services. Pediatric Template for a Radiation Emergency. 2019.
https://remm.hhs.gov/Prototype-Template-for-Pediatric-Hospital-Orders-for-a-Radiation-Emergency.pdf

References:

Cancio LC, Sheridan RL, Dent R, et al. Guidelines for burn care under austere conditions: Special etiologies: Blast,
radiation, and chemical injuries, Journal of Burn Care & Research, 2017 Jan-Feb; 38(1): e482—
e496 https://doi.org/10.1097/BCR.0000000000000367

International Atomic Energy Agency. Diagnosis and Treatment of Radiation Injuries. 1998. https://www-
pub.iaea.org/MTCD/publications/PDF/P040 scr.pdf

Kroizman-Sheiner E, Brickner D, Canfi A, Schwarzfuchs D. Blocking of the thyroid against I-131 following a nuclear
disaster. Harefuah. 2005 Jul; 144(7): 497-501, 526, 525. Hebrew. PMID: 16082903.

US Department of Health and Human Services. Dose Estimator for Exposure: 3 Biodosimetry Tools. 2022.
https://remm.hhs.gov/ars wbd.htm

US Department of Health and Human Services. How to Perform a Survey for Radiation Contamination. 2022.
https://rmm.hhs.gov/howtosurvey.htm

US Department of Health and Human Services. Pediatric Template for a Radiation Emergency. 2019.
https://remm.hhs.gov/Prototype-Template-for-Pediatric-Hospital-Orders-for-a-Radiation-Emergency.pdf

US Department of Health and Human Services. Radiation Contamination: Diagnose and Manage. 2022.
https://remm.hhs.gov/contamonly.htm

US Department of Health and Human Services. Radiation Emergency Medical Management.
https://remm.hhs.gov/

US Occupational Health and Safety Administration. Radiation Emergency Preparedness and Response. 2022.
https://www.osha.gov/emergency-preparedness/radiation/response#fmedical surveillance

PobepTt A. leHT, NiagnonKoBHUK apmii CLLA [:xeitH bonn, RN, DrPH
[esig BeccoH, AOKTOp meanuyHuX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HayK
28



’;'iaj | YnpaBniHHA pagiauilHumu Hag3suuyaHUMKM cutyauiasmu [poekr
12-26-22

Po6epT A. leHT, nignonkoBHUK apmii CLUA [D:xeitH bonn, RN, DrPH
[Desig BeccoH, AOKTOp meguuHUX HayK  MaprTiH P. Aiixenbbeprep, AOKTOP MeAUYHUX HaYK
29



