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BACKGROUND
Several studies have shown that antineoplastic drug contamination is found on various work surfaces in hospitals and varies widely in the
wards. The MASHA project (Research about Environmental Contamination by Cytotoxics and MAnagement of Safe HAndling Procedures)
was to set up to conduct new research, in cooperation with ESMO (European Society for Medical Oncology), into contamination levels in
hospital wards.

CONCLUSION
Contamination is detectable on the ward but at different levels in different hospitals. Cleaning procedures are still not
effective. Therefore, evaluation of healthcare workers exposure is crucial. Greater collaboration with medical and
nurse societies, to improve safe handling procedures in hospitals and thus improve the safety of all healthcare
workers, is required.

MATERIALS AND METHODES
The assessment of surface contamination with cytotoxic drugs was
done by evaluating wipe samples collected from 4 comparable
surfaces on the wards (work benches, floors, armrest of patient’s
chairs and lids of waste containers). Each sample was analysed for
the presence of 5 commonly used cytotoxic drugs:
cyclophosphamide (CP), 5-fluorouracil (5-FU), paclitaxel (Pac),
gemcitabine (Gem) and total platinum (Pt) for platinum dugs, using
ICP-MS for total platinum and LC-MS/MS for other substances.

RESULTS
The database includes results collected from 28 hospital units from 16
European countries. Of the 560 samples collected, 268 were positive
(48%) (Fig 1.). Measurable amounts of at least one substance were
detected on investigated surfaces in every hospital. 21/28 (75%)
hospitals had over 30% positive samples. Contamination was detected
mostly on the floors (58%), armrests (50%), lids (42%) and work
benches (40%). The highest values were noticed for CP (380 ng/cm2)
and 5-FU (130 ng/cm2) on the lids (Fig 2.). The highest number of
positive results were recorded with Pt (33%), 5-FU (25%), Gem (19%)
and CP (18%) (Fig 3.). Substances were detected on 45/112 of surfaces
(40%) which had NOT been used for cytotoxic drug preparation on the
day of wipe sampling.
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AIM
 To obtain an overview of the current levels of cytotoxic

contamination in the workplace in European hospitals
 To increase awareness among healthcare workers and their

employers of the risks associated with handling hazardous drugs
and to provide them with measures for protecting their health

 To develop additional steps and programs to improve working
conditions and quality control procedures as a way of protecting
healthcare workers from the adverse effects associated with
occupational exposure to anti-neoplastic drugs
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Fig 1. Analysis results for all substances in 28 hospitals and  percentage of positive results in different
range

Fig 2.  Percentages of positive samples with the highest concentration of analyzed
substances on investigated surfaces in 28 hospital unites

Fig 3.  Percentages of positive samples and average concentration of cytotoxic
substances on investigated surfaces in 28 hospitals.
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		Hospital		Arrival date		Area [cm²]		5-FU		Gem		CP		Pac		total Platin

								ng/cm²		ng/cm²		ng/cm²		ng/cm²		ng/cm²

		1		Tabel		900		2.7								0.0015		2.7015

				floor		900		0.28								0.025		0.305

				Armrest		270				0.029						0.0022		0.0312

				Lid		900		0.09		0.013						0.0018		0.1048

																		3.1425

		2		Tabel		900										0.00079		0.00079

				floor		900		0.17		0.025		0.0067				0.0082		0.2099

				Armrest		297		0.19				0.011				0.0017		0.2027

				Lid		900		0.31				0.011				0.0018		0.3228

																		0.73619

		3		Tabel		900		6.1		0.012		0.061				0.009		6.182

				floor		900		2		0.15		1.4		0.094		3.1		6.744

				Armrest		297.5										0.001		0.001

				Lid		624		0.63		0.008		0.17				0.17		0.978

																		13.905

		4		Tabel		900		0.011								0.00067		0.01167

				floor		900		0.098		0.048						0.039		0.185

				Armrest		400						0.12				0.0041		0.1241

				Lid		450										0.0022		0.0022

																		0.32297

		5		Tabel		900										0.00026		0.00026

				floor		900		0.012								0.0054		0.0174

				Armrest		330										0.0016		0.0016

				Lid		660								0.045				0.045

																		0.38723

		6		2/27/19		900		0.013										0.013

						900		0.063								0.0061		0.0691

						250		0.33								0.84		1.17

						782		0.2233333333		0.025		0.0095666667				0.0031225		0.2610225

		7		2/22/19		900		0.018		0.017		0.017				0.015		0.067

						900		0.066				0.17				0.026		0.262

						300		0.032				0.22						0.252

						400		0.1				0.035				0.013		0.148

		8		2/27/19		437.25		0.042										0.042

						900		16		0.3		0.41				0.02		16.73

						900.8		0.45		0.01		0.025				0.00046		0.48546

						900		0.2233333333		0.025		0.0095666667				0.0031225		0.2610225

		9		3/7/19		900		3.7		0.012		0.022		0.032		0.065		3.831

						900		0.28		0.036		0.11		0.012		0.022		0.46

						900		0.37		0.018		0.2				0.013		0.601

						900		0.36		0.0076		0.028				0.0039		0.3995

		10		3/8/19		900												0

						900						0.007				0.0011		0.0081

						900										0.00061		0.00061

						900												0

		11		3/13/19		900		3.07		0.042						0.0305		3.1425

						900										0.003		0.003

						280						0.054				0.0041		0.0581

						477

		12		3/13/19		900										0.00024		0.00024

						900				0.015						0.0032		0.0182

						572		0.024		0.0078		0.018				0.0063		0.0561

						300		0.038								0.0015		0.0395

		13		3/14/19		900		0.2										0.2

						900

						900		130		0.022						0.0013		130.0233

						750		2.5		0.0055		0.012				0.00095		2.51845

		14		3/20/19		900										0.0017		0.0017

						900		0.064		0.0051						0.0079		0.077

						448.5		0.024				0.024				0.002		0.05

						603										0.21		0.21

		15		3/21/19		900		0.38										0.38

						900		0.051		0.48						0.016		0.547

						306		0.31										0.31

						900		0.073		0.011						0.00028		0.08428

		16		3/21/19		900				0.026						0.002		0.028

						900		0.037		0.014		0.005				0.022		0.078

						672		0.29				0.036				0.001		0.327

						900

		17		3/21/19		840

						900				0.022						0.040		0.062

						480										0.001		0.001

						552										0.000		0.000

		18		3/26/19		900		2.100		0.008						0.006		2.114

						900				0.130		0.033		0.017				0.180

						385		0.480		0.340		0.047				0.003		0.870

						900		0.016		0.089		0.053		0.031				0.189

		19		3/27/19		900

						900										0.004		0.004

						480										0.002		0.002

						973.13

		20		3/27/19		450										0.001		0.001

						900		1.700								0.002		1.702

						900		0.820		0.067		0.004				0.012		0.903

						300		0.850								0.008		0.858

		21		3/27/19		900										0.001		0.001

						900				0.041						0.001		0.042

						559				0.025						0.001		0.026

						900				0.120		0.009				0.006		0.135

		22		5/9/19		900		0.840		0.052		6.100		0.034		0.067		7.093

						900		0.054		0.120		0.550		0.072		0.005		0.801

						320		0.065				0.510						0.575

						506		0.460		18.000		380.000		1.300		0.021		399.781

		23		5/9/19		900		4.100				0.025				0.018		4.143

						900		0.440		2.100		0.440				0.032		3.012

						559		2.400		0.200		0.015				0.006		2.621

						900		0.250		0.180		0.032				0.041		0.503

		24		3/21/19		900		0.440		0.048		0.016		0.010		0.004		0.518

						900		5.700		0.380		0.057		0.046		0.110		6.293

						900		0.100		0.009		0.008				0.001		0.118

						900				1.000		0.010		0.031		0.140		1.181

		25		3/28/19		900

						900										0.002		0.002

						660

						837

		26		3/28/19		900				0.016						0.001		0.017

						900				0.019						0.006		0.025

						900		0.034		0.078		0.010				0.006		0.128

						900		0.016										0.016

		27		3/28/19		900										0.001		0.001

						450

						900										0.001		0.001

						900

		28		5/16/19		900		0.22		0.15		0.12		0.033		0.017		0.54

						900		6		1.8		0.95		0.035		0.047		8.832

						513		4.1		0.12		0.1				0.0084		4.3284

						900		7.5		31		0.43		0.11		0.13		39.17

								3.2401179487		1.1053423077		8.1814736111		0.1268		0.0622089205





Tabelle3

		Hospital		Arrival date		Sample No.:		Area [cm²]		Gem		CP

										ng/cm²		ng/cm²

		1		2/14/19		1		900

						2		900

						3		270		0.029

						4		900		0.013

		2		2/19/19		1		900

						2		900		0.025		0.0067

						3		297				0.011

						4		900				0.011						positive		268

		3		2/13/19		1		900		0.012		0.061						< LOD		292

						2		900		0.15		1.4

						3		297.5

						4		624		0.008		0.17

		4		2/14/19		1		900

						2		900		0.048

						3		400				0.12

						4		450

		5		2/18/19		1		900

						2		900

						3		330

						4		660

		6		2/27/19		1		900										5

						2		900										21

						3		250										57

						4		782		0.025		0.0095666667						185

		7		2/22/19		1		900		0.017		0.017						292

						2		900				0.17

						3		300				0.22

						4		400				0.035

		8		2/27/19		1		437.25

						2		900		0.3		0.41

						3		900.8		0.01		0.025

						4		900		0.025		0.0095666667

		9		3/7/19		1		900		0.012		0.022				≥ 10 ng/cm²		5

						2		900		0.036		0.11				≥1 ng/cm² < 10 ng/cm²		21

						3		900		0.018		0.2				> 0.1 ng/cm² < 1 ng/cm²		57

						4		900		0.0076		0.028				LOQ ≤ 0.1 ng/cm²		185

		10		3/8/19		1		900

						2		900				0.007

						3		900

						4		900

		11		3/13/19		1		900		0.042				0

						2		900

						3		280				0.054

						4		477

		12		3/13/19		1		900

						2		900		0.015

						3		572		0.0078		0.018

						4		300

		13		3/14/19		1		900

						2		900

						3		900		0.022

						4		750		0.0055		0.012

		14		3/20/19		1		900

						2		900		0.0051

						3		448.5				0.024

						4		603

		15		3/21/19		1		900

						2		900		0.48

						3		306

						4		900		0.011

		16		3/21/19		1		900		0.026

						2		900		0.014		0.005

						3		672				0.036

						4		900

		17		3/21/19		1		840

						2		900		0.022

						3		480

						4		552

		18		3/26/19		1		900		0.008

						2		900		0.130		0.033

						3		385		0.340		0.047

						4		900		0.089		0.053

		19		3/27/19		1		900

						2		900

						3		480

						4		973.13

		20		3/27/19		1		450

						2		900

						3		900		0.067		0.004

						4		300

		21		3/27/19		1		900

						2		900		0.041

						3		559		0.025

						4		900		0.120		0.009

		22		5/9/19		1		900		0.052		6.100

						2		900		0.120		0.550

						3		320				0.510

						4		506		18.000		380.000

		23		5/9/19		1		900				0.025

						2		900		2.100		0.440

						3		559		0.200		0.015

						4		900		0.180		0.032

		24		3/21/19		1		900		0.048		0.016

						2		900		0.380		0.057

						3		900		0.009		0.008

						4		900		1.000		0.010

		25		3/28/19		1		900

						2		900

						3		660

						4		837

		26		3/28/19		1		900		0.016

						2		900		0.019

						3		900		0.078		0.010

						4		900

		27		3/28/19		1		900

						2		450

						3		900

						4		900

		28		5/16/19		1		900		0.15		0.12

						2		900		1.8		0.95

						3		513		0.12		0.1

						4		900		31		0.43
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