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Problem definition

Radboudumc - Nijmegen

Academic hospital

= 35,000 patients annually
(day care)

~ 600 beds How can we reduce the

environmental impact of
pharmaceuticals prescribed
and used in our hospital?”

Academic hospital

= 30,000 patients annually
(day care)

=~ 1,000 beds
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Substances & Measurements
Deltares

Antibiotics

Azithromycin
Ciprofloxacin
Sulfamethoxazole
Trimethoprim

Antineoplastics

Cytarabine
Ifosfamide

Contrast Media

lomeprol (Nijmegen)
lopromide (Utrecht)

NSAIDs Diclofenac

Ibuprofen

Naproxen

Acetaminophen (paracetemol)
Others Carbamazepine (anti-epileptic)

Gemfibrozil (cholesterol)
Metformin (diabetes)

Metoprolol (high blood pressure)
Fluoxetine (Prozac)

Enabling Delta Life
Passive sampling

=




Excretion Model

-----------------
............................................
" "
N LH
N LN
N LN
. .
.~ L

.....
. .

.
-----------
------
. Py
"""
£d o
. .
. .
. .
. .
* *
- 0

v‘\r@'

Neglected ™ Estimated ~ ™
(except ciprofloxacin (national
......... & suIfamethoxazole)/‘- prescription data)
................... I T
Excretion at Non-Patients
home (personnel & students)
Collected &
returned leftovers I l
. Hospital
Purchase Departments Patients P

wastewater




Prioritisation
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Validation Results

Radboudumc Nijmegen Utrecht UMC
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Radboudumc Nijmegen
Radboudumc Nijmegen MEC-based PEC-based

Sulfamethoxazole _
Ciprofloxacin 2 4
Azithromycin 3 2
lomeprol/lopromide 4 3
Paracetamol 5 6
Ibuprofen 6 5
Metoprolol 7 8
Naproxen 8 13
Carbamazepin 9 7

Cytarabine 11 9
Gemfibrozil 12 15
Fluoxetine 13 12
fosfamice w1
Diclofenac* 15 16

Metformin 16 11

Prioritization Results

Ranking is quite stable

Antibiotics (i.e.,
sulfamethoxazole,
ciprofloxacin &
azithromycin) dominate

Prioritization results are
quite sensitive to
selection of toxicity data
underlying the PNEC, e.qg.
diclofenac




Actions?

Antibiotics

. Prescribe alternative antibiotics?

. Capture urine & treat? => see next presentation

Contrast fluids

. Capture urine & treat? => see next presentation




Conclusions

APl emissions from hospitals can be fairly well predicted based on
hospital purchase data

 Emission estimation could be further improved:

* Off-site API excretions (i.e., cytostatics and contrast media)
*  Qver-the-counter drugs (i.e, NSAIDs)

* Errors in measurement data

Future: Assessment of all pharmaceuticals emitted by a hospital?
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Oxidative species
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An avalanche of short lived reactive species are created in the plasma arc

ROS and RNS dissolve in water and have oxidizing properties
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