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« Stale rostouci spotreba
— Vice pacientu s nadory, ¢asnéjSi diagnostika
— Vice protokolu / kombinaci
» Priklad — MOU pocty priprav 2010:23000 vs 2015:38000

* Primarni cil — bezpecnost pacienta
— (pre-)klinické testy / nezadouci ucinky
— QA/QC v priprave a podavani lecCiv, mikrobiologicka
bezpecnost atd.

 Bezpecnost pracovniku
— lékarnici, sestry, Iékari, sanitarky, uklizeCky
— mensi priorita a pozornost
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Nebezpecnost — karcinogenita (13 terapii = IARC 1)

IARC — WHO INTERNATIONAL AGENCY FOR RESEARCH ON CANCER

www.iarc.fr
Group 1 (,,Carcinogenic to humans*®) Group 2A (,,Probably carcinogenic®)
Arsenic trioxide Azacitidine
Azothioprin BCNU
Chlorambucil CCNU
Chlomaphazine __Chlorozolocin
Cisplatin

| Cyclophosphamide
yleran

Melphalan

Semustine

Tamoxifen

Thiotepa

Treosulfan
Mustargen-Oncovin-Procarbazine-Pednisone (MOPP)
Etopside-Cisplatin-Bleomycin (ECB)

Doxorubicin HCL
N-Ethyl-N-Nitrosourea
Etopside
Mechlorethamine HCL
N-Methyl-nitrosourea
Procarbazine HCL
Teniposide

\&a// | inthe environment -




Zdravotni ucinky pri vysokych (terapeutickych) davkach

REPRODUKCNI toxicita
VYVOJOVA toxicita (embryotoxicita, teratogenita)

US Food & Drug Administration (FDA)
kategorizace nebezpecnosti |€Civ pro téhotenstvi

United States FDA Pharmaceutical Pregnancy Categories

Pregnancy |Adequate and well-controlled human studies have failed to demonstrate a risk to the fetus in the first trimester of pregnancy {and
Category A |[there is no evidence of risk in later trimesters).

Animal reproduction studies have failed to demonstrate a risk to the fetus and there are no adequate and well-controlled studies
in pregnant women OR Animal studies have shown an adverse effect, but adequate and well-controlled studies in pregnant
women have failed to demonstrate a risk to the fetus in any trimester.

Pregnancy
Category B

Pregnancy |Animal reproduction studies have shown an adverse effect on the fetus and there are no adequate and well-controlled studies in
Category C |humans, but potential benefits may warrant use of the drug in pregnant women despite potential risks.

Pregnancy |There is positive evidence of human fetal risk based on adverse reaction data from investigational or marketing experience or
Category D |studies in humans, but potential benefits may warrant use of the drug in pregnant women despite potential risks.

Studies in animals or humans have demonstrated fetal abnormalities and/or there is positive evidence of human fetal risk based|
on adverse reaction data from investigational or marketing experience, and the risks involved in use of the drug in pregnant
women clearly outweigh potential benefits.

Pragnancy
Category X
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Drug Pregnancy Drug Pregnancy
Category Category
Arsenic trioxide D Imatinily mesylate D
Azathioprine D Interferon alfa-2b X
Bleomycin D Irinotecan HCL D
Capecitabine D Leflunomide X
Carboplatin D Lomustine D
Carmustine D Mechlorethamine HCL D
Chlorambucil D Melphalan D
Cisplatin D Mercaptopurine D
Cladnbine D Methotrexate X
Cyclophosphamide D Mitcecantrone HCL D
Cytarabine D Dxaliplatin D
Dactinomycin D Paclitaxel D
Daunorubicin HCL D Pipobraman D
Docetaxel D Procarbazine D
Doxorubicin HCL D Tamexilin D
Eparubicin D Temozolomide D
Etopside D Teniposide D
Floxuridine D Thalidomide X
Fludarabine D Thieguanine D
Fluorouracil D Thiotepa D
Gemcitabine D Topotecan D
Hydroxyurea D Tositumomab X
Ibritumomab tiuxetan D Vinblastine sulfate D
Idarubicin D Vincristine sulfate D
lfosfamide D Vinorelbine tertrate D




Rizika pro pracovniky ?

Desitky riznych studii ... ne vzdy konzistentni vysledky

METAANALYTICKA STUDIE - Dranitsaris et al. Are health care providers who work with
cancer drugs at an increased risk for toxic events? Systematic review and metaanalysis of the
literature. J Oncol Pharm Practice 2005; 11: 69-78

»Rizika NEVYZNAMNA
» Vyvojové malformace
» Mrtvi novorozenci
» Akutni uCinky
» Primé riziko karcinogenity

Skov et al. 1992 H-HH

> VYSOCE VYZNAMNE RIZIKO Selevan et al. 1985 | ! .

Spontanni potraty Peelen et al. 1999 H+—
RR=1,46 95% Cl =(1,11 - 1,92)

Stucker et al. 1990 H—

Valanis etal. 1999 |——|
OR 95%aCI
| |
Fooled OR o 146 (1,11-192)
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CYTO projekt v CR

http://www.cytostatika.cz
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2006-2010 vyzkumny grant MSMT NPVII - 2B06171
Cile

v Posoudit kontaminaci pracovniho prostfedi a rizika cytostatik v CR
(zamérfeni na lékarny)

v Zhodnotit existujici postupy a navrhnout zlepseni
v Navrhnout (rozumné) postupy monitorovani

Uspé&3sny ... i po ukon&eni
= monitoring expozice stale bézi (samofinancovani)
-  zalozeno na dobrovolnosti (specificka zakonna uprava neexistuje)
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Zdroje expozice cytostatikim

Preparation | Tronsportation | Administration | Disposal [




Expozicni cesty a monitoring

* Vzduch:
— Aspirace léciv — plynna faze, vazany na Castice/aerosoly
— Vysledky projektu CYTO: maly vyznam

 Povrchy — kontaminace rukou
— PFimy vstup pfres kuzi
— Prenos na potraviny (Hands - Mouth)

Design monitoringu: POVRCHY

» Lékarny (pripravna, sklady, kancelare atd.)
* Nemocnic¢ni prostory (stacionare, lUZzkova odd.)

., Stoly” (= stoly + Zidle + police)
- ,Podlahy”
-,DalSi” (telefony, klavesnice, madla u lednice...)
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Metody

Standardizované protokoly

— Video / Zaskolovani pracovnikl v nemocnicich

— www.cytostatika.cz

Vzorkovani — povrchové stéry

Extrakce a analyzy
— LC-MS/MS

* Cyklofosfamid (CP)
* 5-Fluorouracil (FU) nové od 2015

— ICP-MS

Standardni protokoly, databaze
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* Pt (platinova cytostatika)
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Vysledky — kontaminace povrchu

_—

Nemocnhniéni
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Cyklofosfamid Platina 5-Fluorouracil
pg/cm? pg/cm? pg/cm?
N/Npos. Median Min/Max| N/Npos. Median Min/Max | N/Npos. Median Min/Max
N=840 644 /321 <1 <1/33853 663/413 1.1 <0.2/7343 96/53 13.4 <7 /234905
Pfripravna
Stal
Podlaha
Kliky, telefony, klavesnice
Sklad léciv
Stal
Podlaha

Kliky, telefony, klavesnice

Denni stacionar
Stal
Podlaha
wcC

Sesterny
Stal

Kancelarské prostory
Kliky, telefony, klavesnice
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Vysledky — kontaminace povrchu

Cyklofosfamid Platina 5-Fluorouracil
pg/cm? pg/cm? pg/cm?
N/Npos. Median Min/Max| N/Npos. Median Min/Max | N/Npos. Median Min/Max
N=840 644 /321 <1 <1/33853 663/413 1.1 <0.2/7343 96/53 13.4 <7 /234905
B Pfipravna
Stul 135/83 7.1 <1/33853 14497 1.3 <0.2 /5333 29/20 16.1 <7 /234905
Podlaha 89 /57 58 <1/638  72/47 09 <0.2/84 10/5 36 <7/564
é‘ K||ky’ te|efony’ klavesnice 89/39 2.2 <1 /4656 63 /43 1.5 <0.2 /450 3/1 <7 <7/61
&
E, Sklad léciv
stal 105 /29 <1 <1/1466 95/40 <0.2 <0.2/7343  3/0 <7 <7/<7
Podlaha 79123 <1 <1/235 61/28 <0.2 <0.2/57 3/1 <7 <7125
—| Kliky, telefony, klavesnice | 35/11 <1 <1/1184 38/22 08 <0.2/23 3/1 <7 <7115
>
% Denni stacionar
o Stal
Q.
T Podlaha
0
(= wWC
3
g Sesterny
Z Stal

Kancelarské prostory
Kliky, telefony, klavesnice
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Vysledky — kontaminace povrchu

Cyklofosfamid Platina 5-Fluorouracil
pg/cm? pg/cm? pg/cm?
N/Npos. Median Min/Max| N/Npos. Median Min/Max | N/Npos. Median Min/Max
N=840 644 /321 <1 <1/33853 663/413 1.1 <0.2/7343 96/53 13.4 <7 /234905
B Pfipravna
Stul 135/83 7.1 <1/33853 14497 1.3 <0.2 /5333 29/20 16.1 <7 /234905
Podlaha 89 /57 58 <1/638  72/47 09 <0.2/84 10/5 3.6 <7/564
é‘ K||ky’ te|efony’ klavesnice 89/39 2.2 <1 /4656 63/43 15 <0.2 /450 3/1 <7 <7/61
=
\©
E, Sklad léciv
Stal 105/ 29 <1 <1/1466 95/40 <0.2 <0.2/7343  3/0 <7 <71/<7
Podlaha 79123 <1 <1/235  61/28 <0.2 <0.2/57 3/1 <7 <7125
| Kliky, telefony, klavesnice | 35/11 <1 <1/1184 38/22 08 <02/23 3/1 <7 <7115
>
% Denni stacionar / \
o Stal 16/12 155 <1/1324 9/9 2.6 1.1/96 4/3 135.7 <7/262
Q.
=— Podlaha < 34/32 1019 <1/3244 62/59 47.0 <0.2/5390 9/8 189.7 <7/775
2 wWC 3/12 45 <1/144  13/13 6737 05/4220 6/3 6.7 <7/220
[&]
o
g Sesterny
=z Stal 29/16 2.2 <1/221 55/23 <0.2 <0.2/227 14 /11 119.2 <7/49510
Kancelarské prostory
29/6 <1 <1/142 20/4 <0.2 <0.2/3.7 11/1 <7 <7/38

Kliky, telefony, klavesnice

\ /
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CP pglcm2

PFiklady — trendy v kontaminaci: LEKARNY
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Pt pgicm2

Pt pgfcm2
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Vice kanalové sety

Drzaky na zdi

Toalety se samocisticim sedatkem



Priklad — cyklofosfamid

(before / after — pfed / po zavedeni novych postupu)

100000

10000

1000 -

100

e
. —
—
p—
—_—
(ot
—: c
— —
77 B =
Qi G
=
— 20
il o 9
S
—
(5
o
@)

10

Table Phone IV pumpa Floor WC-tloor

I




Doporucené limity (Treshold Guidance Values)

Bouwman-Boer et al. ,Occupational Safety and Health® in Practical Pharmaceutics 2015

TGV 5-fluorouracil Platinum Cyclophosphamide References
(percentile) pg/cm? pg/cm? pg/cm?

75th 30 4 Schierl et al. 2009

90th 100 100 Kiffmeyer et al. 2013

90th 100 Sessink 2011

. Health based (cancer) surface
Dr. Paul Sessink (Exposure Control ) ) ]
B.V., NL) www.exposurecontrol.nl contamination limits for
cyclophosphamide in hospitals

Contamination CP (ng/cm?) <01 0.1-1 1.0-10 >10
POVRCHY

Yes Yes Yes

Action No At short notice Immediately | Stop working

Research centre
for toxic compounds Monitoring Now and then Yes Yes Yes
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Doporucené limity (Treshold Guidance Values)

Bouwman-Boer et al. ,Occupational Safety and Health” in Practical Pharmaceutics 2015

TGV 5-fluorouracil Platinum Cyclophosphamide References
(percentile) pg/cm? pg/cm? pg/cm?

75th 30 4 Schierl et al. 2009

90th 100 100 Kiffmeyer et al. 2013

90th 100 Sessink 2011

75th 38 (provisional) 12 67 CYTO 2006-2010

MONITORING

(27%>TGV; N=96; 2015) (8%>TGV;N=663) (20%>TGV; N=644) 2008-2015

. Health based (cancer) surface
Dr. Paul Sessink (Exposure Control ) ) ]
B.V., NL) www.exposurecontrol.nl contamination limits for
cyclophosphamide in hospitals

Contamination CP (ng/cm?) <01 0.1-1 1.0-10 >10
POVRCHY

Yes Yes Yes
At short notice Immediately | Stop working

Action No

Research centre
for toxic compounds Monitoring Now and then Yes Yes Yes
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« Uspé3né bé&zici monitoring expozice cytostatikiim v Iékarnach a
nemocnicnich prostorach od roku 2008
— Analyzy nejbéznéjSich a Siroce pouzivanych cytostatik: CP, Pt, FU

« Samotna realizace monitoringu vede ke zlepSeni situace a snizeni
expozic na sledovanych pracovistich — pokles 2008-2015

— Specificka opatfeni a zmeény rezimu — dalSi zlepSeni situace

« Doporucene limity (Technical Guidance Values) byly odvozeny s
vyuzitim statistickych metod a umoznuji fidicim pracovnikum v
nemochicich sledovat kvalitu prace a uroven kontaminace

« Hlavni otevrené otazky

— Lékarny (s dobrym povédomim o problematice a rizicich) jsou mené
kontaminovany nez dalSi mista v nemocnicich

— Sestry na dennich stacionarich — vice exponovana skupina

— Sanitarky, udrzba, uklid - Casto s horSim proskolenim a mensim _
povédomim o rizicich - jsou nejvice exponovanou skupinou (napf. velmi
vysoké koncentrace v prostorach WC).
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Déekujeme za pozornost!

®CYTO

www.cvtostatika.cz

Research centre blaha@recetox.muni.cz
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