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Hlavni body sdéeleni

 Uvod do tématu
(charakteristika pracovist €, expozi €ni scena re)

&4

e Kontaminace zdravotnickych za Frizeni CL

(kontaminace MOU a dal3ich nemocnic)

e Hodnoceni zdravotnich rizik



Soudasné pracovni podminky v CR

* Vysoke naroky na kvalitu pripravovanych IéCiv
— centralizovana priprava CL




Alternativni zpusoby pripravy CL

,On-site* priprava na
oddéleni pred aplikaci

Laminarni boxy




Soudasné pracovni podminky v CR

* Aplikace provadéna
na luzkovych oddélenich i ambulantné




Profesni expozice CL

e Zdroje kontaminace:
Oteviena manipulace s CL
Kontaminovany material
Pacient léCeny CL
Havarie

o Cesty biologického p Fijmu:
Inhalacni
Dermalni
Oralni



Moznosti sledovani expozice

e Monitoring zdravotniho stavu
— Pracovné-lékarska (preventivni) péce
— REGEX

* Biomonitoring (markery expozice nebo ucinku)
— Markery expozice: CL v krvi, mocCi
— Merkery ucinku: CAPL, SCE, Comet assay

e Envimonitoring
— CL v pracovnim prostredi



Obsah sdéleni

 Uvod do tématu
(charakteristika pracovisté, expozicni scenare)

o4

e Kontaminace zdravotnickych za Fizeni CL

e Hodnoceni zdravotnich rizik



Monitoring profesni expozice CL

Envimonitoring (kontaminace pracovniho prostredi)

- stéry vybranych ploch (povrchova kontaminace)
- kontaminace ovzdusi




Monitoring profesni expozice CL

Biomonitoring

- kontaminace rukou pracovniku
- pritomnost CL v moci
(exkrece CL za 24 hod.)




Zpracovani vzorku

Extrakce vzorku vodnym |
rozpoustedlem |

v A\VALIA V4

Precisténi a
zakoncentrovani

extrakce na pevnou fazi
(SPE)




Analytické stanoveni (6)

Vysoce selektivni analyticke metody

Cyklofosfa&mid — HPLC/MS
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Monitoring MOU

Sklad CL P fipravna CL Staciona F

LD!| Pd> Med Max | Pd2 Med Max | Pd2 Med Max

Povrchova kont. (pg/cm?)
Pracovni stal 3| 3/12 <LD 9] 12/12 65 490]12/12 58 270
Podlaha 3| 4/12 <LD 14] 12/12 67 210]11/12 2700 15500
Telefon 9] 0/9 <LD <LD| 7/9 56 400] 9/9 230 820
Kont. ovzduSi (ng/m3) 0,1 0/5 <LD <LD| O0/5 <LD <LD| 55 0,8 4,7
Oplachy rukou (ng/obé ruce) 5| 4/12 <LD 100 0/12 <LD <LD| 7/13 12 360
Exkrece mo & (ng/24hod.) | 30° 0/13 <LD <LD % 2/8 <LD 110

! limit detekce; ? &etnost zachytu (podet positivnich vzork{/podet viech vzorku); 2 hodnota pro exkreci 1,5 | mogi
za 24 hod; * pracovnici skladu a pfipravny CL nejsou rozliovani, protoze dochazi k jejich st¥idani




Monitoring MOU

Sklad CL P fipravna CL Staciona F
LD!| Pd> Med Max | Pd2 Med Max | Pd2 Med Max

Povrchova kont. (pg/cm?)

Pracovni stal 3| 3/12 <LD

Podlaha 3| 4/12 <LD 2700 15500

Telefon 9f 0/9 <LD 230 820
Kont. ovzduSi (ng/m3) 0,1 0/5 <LD <LD <LD 55 0,8 4,7
Oplachy rukou (ng/obé ruce) 5( 4/12 <LD 100| 0/12 <LD <LD

Exkrece mo €i (ng/24hod.)

w
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0/13 <LD <LD

! limit detekce; ? &etnost zachytu (podet positivnich vzork{/podet viech vzorku); ® hodnota pro exkreci 1,5 | mogi
za 24 hod; * pracovnici skladu a pfipravny CL nejsou rozliovani, protoze dochazi k jejich st¥idani




Monitoring zdravotnickych zafizeni CR

Povrchova kontaminace

Cyklofosfamid
10000
1000 * A
8 R : o e * g b4
N * o M § ° . °
§ 100 7 0o .’ ) X 0 e )
° © S 8¢
83 f . s o8 *
¢ ° o: ¢ ° e ¢
° . ¢ M ¢ . ’
10 1 xS § . LS : §
70% vzorku j 50% vzorku 0% vzorkd
pod LD podLD ° pod LD
1 ‘ ‘ ‘ ‘ ‘ ‘
A N g > N NS
Q> > QO AP AR A
S Qoé \)66 %@\ Qoé Qo6
Sklad Pripravna Ambulance




Obsah sdéleni

 Uvod do tématu
(charakteristika pracovisté, expozicni scenare)

« Kontaminace zdravotnickych zarizeni CL

e Hodnoceni zdravotnich rizik



Hodnocenli zdravotnich rizik

* Riziko : pravdépodobnost, ze dojde k poskozeni zdravi
— zvySeni pravdépodobnosti, Ze dany pracovnik onemocni rakovinou)

- Hazard identification
_. - : | Analyza rizik
Exposure assessment 'Effects assessment

Risk characterization

Risk classification

¥

Risk benefit analysis I Rizeni riZi k

Risk reduction I
Monitoring

Figure 1.3. Steps in the risk management process.




Nebezpecnost (Hazard identification)

,Hazardous drugs*

e Genotoxicita
- mutageny v moci, CA, SCE

Reprodukcéni toxicita

- vyssi potratovost,
malformace u novorozenat,
nizsi porodni hmotnost

Kancerogenita

- vyssi riziko leukemie u zdrav.

sester

GO
G1°
resting



Hodnoceni expozice a toxicity
(Exposure and Effects Assessment)

Hodnoceni expozice
« Exkrece cyklofosfamidu: < 0,03 — 0,11 ug/24hod

* Biologicky pfijem cyklofosfamidu
— Prdmérny denni pfijem: 3 ug/24hod
— Kumulativni davka za 40 let: 31 mg

Hirst, M., Mills, D., Tse, S., Levin, L., White, D. (1984): Occupational exposure to cyclophosphamide. The
Lancet, 323, 8370, 186-188.

Hodnoceni toxicity

e Riziko sekundarnich leukémii a rak. mo¢ového méchyre
— 112 tisic / milion pacientu
— kumulativni davka CP: <53 g

Baker GL, Kahl LE, et al. (1987). "Malignancy following treatment of rheumatoid arthritis with cyclophosphamide.
Long-term case-control follow-up study. " Am J Med 83:1-9.



Kvantifikace rizika
(Risk characterization)

Riziko = SF x CDI

SF — Smérnice karcinogenniho rizika (slope factor)
CDI — Chronicky denni prfijem (chronic daily intake)

Kumulativni davka

Incidence Il. malignit

Pacienti

53 000 m

A ~1

112 000 / milig

Zdravotni ¢ti pracovnici

31 mg

66 / milior

e Narust pravdépodobnosti incidence nadorového onemocnéni u
pracovnikd exponovanych cyklofosfamidem: 60.10°



FIEH ASSESSMENT MODEL
Comparative analysis of the annual mortality risks of different types of drug use and other activities/eiposures inthe UKinthe 1990 & RBussell

Newcombe 19992000

Vyznamnost rizika

LEVEL OF RISk

TWFE OF ACTIWITHWESPOSURE

50U Murmnerical Cateqorical Crug use Leisure activity Diseaselliness BocidentAinjiry Other exposures

1] 1in 1 L E Irtensive care

1 1in 10 Crdeniely high Fuzzian roulette™ Brain surgery

2 1in 100 lery kigh Tobacco BASE jumping Heart diseaze Surgical operation
hethadone Serious climbing -~ Cancer Space trawel
Injecting Grand Prix racing Respiratory disease Deep =ea fishing

3 1in 1,000 Cente kigh Heroin Hang gliding Hypothermmia et “olence Hospitals- babies
horphine Parac:huting hiental disorders Pallstion White asbestos
Barbiturates hotorbike Acing Strokes Sudden infant death Offzshare il wark
HMeohol Fecreat. climbing-~ Prostate c. men) Shaking of babies hiining

q 1in 10,000 Mo e i Solvents hotor sports Diabetes Suicide; Falls Construction work
Benzodiazepines Wiater sports ™ Leukasmia Foadtraveliuse Farmming/agricutturs,
Dextropropony . hountain hiking - Irfluenza Giving birth Paolice custody
Dihydrocodeine Canoeing Skin cancer Helicopter trawel GA-dentist, liposuct.

a 1in 100,000  Ceate o BxstasymiDhd Dance parties Asthma Air & rail trawel Factory fnachine work
Amphetamine Fighting spart= HINA DS Homicide; C.A Refusal of int care
Cocaine; GHA Snow sports hdening itis Stairs (falling) hBnufacturng (cars etc)
Prescrbed drigs Soccer & rughy Sudden death svwn. Eating (zhoking 1 Passive smoking
Analgesics Oy thome) Food paisoning Bectrocution; Guns ¥-rays; hachines
Contracep. pil Sport spectator Cervical cancer Orowning; Fire Whark (general)

g 1in 1 million  Very o LsD (acid) Fairground rides= Legionnaine's Bed= (falling out) Clercalfotfice work
Hal . mushrooms Funning/fogaing Food allergies Clothing fires; Toys “accingtion; Abortion
Artibictics Swimming hilana; Syphilis Boilersiheaters | Police cars; Stonmms
“dagra (men Riding sport= Appendicitis Pedest. crossings WiarAermonizm

T 1in 10 million  Exdesiely ow Herbal cannabis Indaor sport= CJOVBSE; Measles Insect stings Muclear radiation
Cannabis resin Playgrounds Toxic shock synd. Dogs; Copulation Palice shootings
Aloyl nitrites Gymnasiums Peanut allergy Starvation; Thirst Lightening

S 1in 100million Ml s ar Caffeine; Khat Table games Bubonic plague Snakes; Birds; Cas State executions

fregligibe) Mitrous oxide Computer games Smallpos Sharks;Telephones heteontes Wolcanoes

Fetamine; OhT hiasturbation Leprosy UF O=faliens Earthqualkes ;sp.comb.




Vyznamnost rizika

1in 1 million

ey how

Ls0O (acid]
Hal.muzhrooms
AotibioticE
‘dagra (men

Fairground rides
Running/fogging
Swimrming
Riding sport=

Legionnairz's
Food allergies
futalaria; Syphiliz
Pppendiciti=

Beds (falling out)
Clothing fires; Toys
Baoilarzheaters |
Pedest. crossings

Clericalfoffice waork
‘waccingtion; Sbortion
Police cars; Stomms
Wartemorsm




Zavery
Dermalni expozice
- nejvyznamnéjsi cesta prijmu

Onkologické stacionare
- nejvice kontaminovana pracovisté

Zdravotni riziko nizké, nikoliv zanedbatelné

Monitoring kontaminace pracoviste
- vyznam preventivni (informacni a stimulacni)
- vhodny doplnék biomonitoringu (CAPL)
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