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MENTOMETERFRAGA 1

1. Lakemedelsrester som slapps ut i miljon utgor..

A. ..en risk for ekosystem i naturen

B. ..en risk for var egen halsa

C. ..bade en risk for ekosystem och var egen hélsa

D. ..ingen risk

E. Jag vet for lite for att ange nagot av ovanstaende alternativ

Produktion av aktiv substans
Produktion — Formulering

Distribution/forsaljning av receptbelagda respektive receptfria lakemedel
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Industriella eller kommunala reningsverk/enskilda avlopp Hushallssopor Apotek
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Figur 1. Huvudsakliga fléden av aktiva |&kemedelssubstanser fér humant bruk till miljén

Larsson DGJ och L66f. 2014. "Lakemedel i miljon”, Lakemedelsboken 2014 (www.mpa.se)
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Varfor kan lakemedel utgora en
miljorisk?

Biologiskt
aktiva

Deras
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finns hos
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Passerar Kan ibland
ofta anrikas i
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Stor, 6kande
anvandning

Lakemedel med
humana maltavlor
har storst risk att
paverka andra
ryggradsdjur
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Gunnarsson L., Jauhiainen A., Kristiansson E., Nerman O. and Larsson D.G.J. 2008.
Evolutionary conservation of human drug targets in organisms used for environmental
risk assessments. Environmental Science and Technology. vol 42, 5807-5813.
Figure redrawn by “The Kingfisher”
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Fisk — riskerar att paverkas av

lakemedelsrester

- Lever i vatten dar Iakemedel hamnar
- Deras receptorer/enzymer liknar oftast manniskans
- Fettlosliga lakemedel koncentreras over galarna

Gunnarsson L., Jauhiainen A., Kristiansson E., Nerman O. and Larsson D.G.J. 2008. Evolutionary conservation of human drug
targets in organisms used for environmental risk assessments. Environmental Science and Technology. vol 42, 5807-5813.

9
Aquatic Toxicology 45 (1999) 91-97
Ethinyloestradiol — an undesired fish contraceptive?
D.G.J. Larsson **, M. Adolfsson-Erici ®. J. Parkkonen *, M. Pettersson ®, A.H. Berg .
P.-E. Olsson ¢, L. Forlin #
Ho”~
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Syntetiska gulkroppshormon riskerar

stoppa fortplantningen hos fisk

Environ. Sei. Technol. 2010, 44, 2661-2666 Env y and Chemistry, Vol. 28, No. 12, pp. 2663-2670, 2009

Therapeutic Levels of Levonorgestrel Pharmaceuticals and Personal Care Products in the Environment

Detected in Blood Plasma of Fish: EFFECTS OF SYNTHETIC GESTAGENS ON FISH REPRODUCTION

Results from Screening Rainbow
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Goodpoint 2017. Miljdhansyn vid forskrivning av gestagena preparat. Janusinfo.se/beslutstod/lakemedelochmiljo
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Oxazepam gor fiskar modigare!

T. Brodin et al. Dilute concentrations of a psychiatric drug alter behavior of fish
from natural populations. Science. Vol. 339, February 15, 2013, p. 814.




Diklofenak

kanske paverkas fisk vid miljorelevanta koncentrationer?

1/24/2023
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Naslund J, Fick J, Asker N, Ekman E, Larsson DGJ, Norrgren L. (2017). Diclofenac affects kidney histopathology in the three-spined
stickleback (Gasterosteus aculeatus) at low pg/L concentrations. Aquatic toxicology. Volume 189, August 2017, Pages 87-96.
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Diverse ovriga neuro-aktiva
lakemedel

SSRI (SNRI): sertralin, fluoxetin, venlafaxin

schizofreni
schizofreni, psykoser
schizofreni
rorelsesjuka

Flupentixol
Haloperidol
Risperidon
Meclozine

Och néagra 6évriga:
Glibenklamid

Irbesartan
Klemastin

diabetes 44

blodtryck
allergi

Cerveny D, Grabic R, Grabicova K, Randak T, Larsson DGJ, Johnson AC,
Jirgens MD, Tysklind M, Lindberg RH, Fick J. (2021). Neuroactive drugs and
other pharmaceuticals found in blood plasma of wild European fish.
Environment international. 146:106188




Vissa antibiotika kanske selekterar for resistenta
bakterier i kommunala reningsverk

— | WEE SRR

Kraupner N, Hutinel M, Schumacher K, Gray DA, Genheden M, Fick J, Flach C-F, Larsson DGJ. (2021).
Evidence for selection of multi-resistant E. coli by hospital effluent. Environment international. Vol. 150:106436.

- )

Bengtsson-Palme J, Kristiansson E, Larsson DGJ. (2018). Environmental factors influencing the development and spread of antibiotic
resistance. FEMS Micro Rev. 1;42.
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| Sahlgrenska sjukhusets

avloppssystem finns ett kraftigt

selektionstryck for multiresiste
. bakterier!
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Kraupner N, Hutinel M, Schumacher K, Gray DA, Genheden M,
Fick J, Flach C-F, Larsson DGJ. (2021). Evidence for selection of
multi-resistant E. coli by hospital effluent. Environment international.

Vol. 150:106436. https://doi.org/10.1016/j.envint.2021.106436
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Miljériskbedémningar samt rad finns pa Region
Stockholms websidor:
https://janusinfo.se/beslutsstod/lakemedelochmiljo

J L Janusinfo Jamférande bedémning av miljorisk vid anvdndning av diklofenak,

REGION STOCKHOLM naproxen, ibuprofen, ketoprofen, etoricoxib, celexocib samt
slutsstod/ Lakemedel och miljo paracetamol
Lakemedel och miljo e o
subsians kg 2017 0DDDDOZO  PEC  (aftuont oftuont) | avsipingsgrad
. @ nglL_nglL, Stockholm ng/L, Stockhoim %, Stockholm
|diklofenak Giklofenak. 4336 01 43360 654 245 740 i3
Din sokning diklofenak gav 1 r3ff naproxen 21946 05 43892 3309 180 %0 2
= ibuprofen 124155 1.2 103463 18723 18 270 >99
) Ketoproten s 015 oo 725 210 o %
Diklofenak ooy @0 006 sz o ; -
ceeconis a6 02 w6 ] ] -
pucoamol Sedse 3 169530 6574 79 00 )
Substans CEC  LogP logP (pubchem) HIPC  fisk-plasma Referens for HtPC
(ng L") (ng mL™") (ng/ml)
diclofenac 4560 4 3,94,51 0,5 20 Schulz et Schmoldt. Pharmazie 2003; 58:447-474
naproxen 827999 31 3,18 20 46 Schulz et Schmoldt. Pharmazie 2003; 58:447-474
ibuprofen 194711 38 3,97 15 102 Schulz et Schmoldt. Pharmazie 2003; 58:447-474
ketoprofen 48978 3 3,12-3,2 1 107 Schulz et Schmoldt. Pharmazie 2003; 58:447-474
etoricoxib 11589 29 - 0,2 - Agrawal et al. J Clin Pharmacol 2001; 41:1106-1110
celecoxib 25603 35 35 1,16 - Stempak et al. Clin Pharmacol Ther 2002; 72:490-497
paracetamol 24000000 03 0,46-0,49 5 - Schulz et Schmoldt. Pharmazie 2003; 58:447-474
Substans LOEC  riskkvot (%) riskkvot (%) riskkvot (%) antal referenser
(ng/L, som (Median (Median ~ fish plasma
passerar QA) MEC/LOEC) MEC/CEC) JHIPC  ref. (fsr LOEC-virden)
diclofenak 1000 24,5000 5,3728 4 28 Triebskom R et al. 2007. Anal Bioanal Chemistry 387:1405-1416
naproxen 330000 0,0545 0,0217 0,23 12 Isidori M et al 2005. Science of the Total Environment 348: 93-101
ibuprofen 2430000 0,0007 0,0092 0,68

27 Pounds et al. 2008. Ecotoxicology and Environmental Safety 70: 47-52
ketoprofen 2000000 0,0105 0,4288 10,7 3 Harada et al. 2008. Water Science & Technology 58: 1541-1546

etoricoxib 750000 - - 0 Fass.se for Etoricoxib Teva. NO LOEC data available, just NOEC

celecoxib 140000 - - 1 Constantine LA and Huggett DB, 2010. Chemosphere 80:1069-1074.
paracetamol 4700000 0,0017 0,0003 - 18 Nunes B et al. 2014. Ecotoxicology and Environmental Safety 107: 178-185.
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Under vilka omstandigheter bor jag
undvika att forskriva aktiva
substanser med kand miljorisk?

Ta miljdhansyn och 6vervag alternativ behandling (t ex annan
substans med liknande mekanism) nér det finns kliniskt
ekvivalenta alternativ, men enbart da!




Nagra mojliga utbytessituationer med samre och battre miljoval

* Alimemazin, oxazepam/diazepam

* Aripiprazol, haloperidol, risperidon,

+ Citalopram/escitalopram, sertralin, fluoxetin, paroxetin, venlafaxin, klomipramin

» Diklofenak, naproxen, ibuprofen, etoricoxib, paracetamol
amlodipin

* Glimepirid, glibenklamid, repaglanid

e |rbesartan, losartan

« Kandesartan, irbesartan

* Lymecyklin, metronidazol, ivermektin, azelinsyra

* Mirtazapin, SSRI/SNRI/TCA

* Nitrofurantoin, ciprofloxacin, trimetoprim, pivmecillinam

* Prometazin, oxazepam/diazepam

+ Ulipristal, levonorgestrel

» Levonogestrel, noretisteron, medroxyprogesteron

» Etonogestrel (implantat), desogestrel (tablett)

* Levonorgestrel+ EE2 (tablett), etonogestrel+EE2

vaginalring), nomegestrol+E2 .
(vag 9) g » Battre miljoval

+  Samre miljéval

* Ingen uppenbar skillnad mellan alternativ

https://janusinfo.se/beslutsstod/lakemedelochmiljo (Larsson/Goodpoint 2017)
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Overvig beredningsform

Voltaren
23,2 mglg Gel

diklofenakdietylamin

Vid smirta i

muskler o
Yidmirta | musker och eder v Lex. spotsadr,
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Riskbild — kraver balanserad patient-information

Wang et al. 2018. .

Int J Hyg Environ Health. 221:479-488. ‘m . LR

22
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Ovantad spridningsvag: Diclofenak-rester i dod
boskap orsakar en narmast total populationskollaps
bland gamar i Pakistan och Indlen
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Utslapp fran lakemedelsproduktion....

Photo: T Vedegren

24
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Global produktion ab Aktiva Ldkemedelssubstanser (APIs)

20%

36%

@ Other countries
B China

@ India

The percentages indicate relative volumes (kgs)

From: Cherian et al.2021. India’s Road to Independence in Manufacturing Active Pharmaceutical Ingredients:
Focus on Essential Medicines. Economies 9: 71. https://doi.org/10.3390/economies902007 1

25

Patancheru utanfor Hyderabad, ett varldscentrum
for lakemedelstillverkning

C. de Pedro (2006

13



Provtagning av "renat” avloppsvatten 0
toxicitetstester och kemisk analys med LC-MS/MS

m—

Picture: C. de Pedro

Mycket giftigt "renat” avloppsvatten

Photo: C Berg

Carlsson G, Orn S and Larsson DGJ. 2009. Gunnarsson L, Kristiansson E, Rutgersson C, Sturve
Effluent from bulk drug production is toxic to J, Fick J, Férlin L and Larsson DGJ. 2009.
aquatic vertebrates. Environmental Toxicology | 5 Pharmaceutical industry effluent diluted 1:500 affects
and Chemistry 2 1 global gene expression, CYP1A activity and plasma
phosphate in fish. Environmental Toxicology and
Chemistry 28:2639-2647

Body length (mm)
8B 8 5 35 8

5

=]

c 02 08 2
Percant effluent water

Beijer K, Gao K, Jonsson M, Larsson DGJ,
Brunstrom B, Brandt I. 2012 Highly diluted
effluent from drug manufacturing affects "
cytochrome P4501 regulation and function in fish. Rutgersson C, Gunnarsson L, Kristiansson E,
Chemosphere 90: 1149-1157. Larsson DGJ. Oral exposure to industrial effluent with

exceptionally high levels of drugs does not indicate acute

toxic effects in rats. Environmental Toxicology and

Chemistry 32:577-584.

— -
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Exceptionellt hoga halter av bland annat

bredspektrum-antibiotika

|_—TActive ingredient~

Type of drug Range (pg/L

Ciprofloxacin

Losartan
Cetirizine
Metoprolol
Enrofloxacin
Citalopram
Norfloxacin
Lomefloxacin
Enoxacin
Ofloxacin
Ranitidin

antibiotic-fluoroquinolone 28,000-31,000

angiotensin Il receptor antagonist 2,400-2,500
H,-receptor antagonist 1,300-1,400
B,-adrenoreceptor antagonist 800-950
antibiotic-fluoroquinolone 780-900
serotonin reuptake inhibitor 770-840
antibiotic-fluoroquinolone 390-420
antibiotic-fluoroquinolone 150-300
antibiotic-fluoroquinolone 150-300
antibiotic-fluoroquinolone 150-160
H,-receptor antagonist 90-160

29

30 mg per liter

30 ng per liter

30

1/24/2023
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Koncentrationer av antibiotika i olika vattenmiljoer

Industrially-polluted
surface water

Untreated hospital effluent
1

Untreat;ed municipal sewage

|
Treated municipal sewage

Rivers Typical MICs

Sea

0.001 0.01 (] 1 10 10 000 pg/L
Typical antibiotic concentrations

Larsson DGJ and Flach CF. 2022.—

Antibiotic resistance in the environment.
'« Nature Reviews Microbiology.

DOIMA 038/541579-021-00649-x

= o
>

A
.

31

' 44 kg ciprofloxacin
pa en dag!

Kristiansson E, Fick J, Janzon A, Grabic R, Rutgersson C, Weidegird B, Larsson DGJ. PLoS ONE,
2011 6(2): 17038

16
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Grundvattnet kontaminerat med hoga halter av antibiotika

17



W and perspectives.
iences. 369:20130571

~INTE A A INDIEN

Betydande utlépb fran Iékémedelsindustri i
manga andra lander, inklusive t ex Schweiz,
annars kant for sin hoga vattenkvalitet!

ik Anliker et al 2020. Environ. Sci. Technol. 54:4110-4120

0 _} —— Long-term profile of methadone at RUES (NL: 4.6E6)
o WWTP sampling period

Jw e M : __L\J\Jk - lwm‘,j']‘k

1 T
2015-01-01 2016-01-01 2017-01-01 2018-01-01
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Dessa fabriker producerar precis de

lakemedel vi alla anvander!

Ardal C, Baraldi E, Beyer P, Lacotte Y,
Larsson DGJ, Ploy M-C, Rettingen J-A,
Smith I. (2020) Supply chain transparency
needed to enable sustainable and
continuous supply of essential medicines.
Bulletin of the World Health Organization
99:319-320.

Bengtsson-Palme J, Gunnarsson L, Larsson DGJ. 2018. Can branding and price of pharmaceuticals

guide informed choices towards improved pollution control during manufacturing?
Journal of Cleaner Production. 171:137-146.

Larsson DGJ and Fick J. 2009. Transparency throughout the production chain — a way to reduce pollution
from the manufacturing of pharmaceuticals. Regulatory Toxicology and Pharmacology. 53:161-163.

36
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Indiens resistensproblem ar aven vart problem!

N —
Bengtsson-Palme J, Angelin M, Huss M, Kijellgvist S, Kristiansson E, Palmgren H, Larsson DGJ, Johansson A. (2015) The human gut microbiome
as a transporter of antibiotic resistance genes between continents. Antimicrobial Agents and Chemotherapy. doi: 10.1128/AAC.00933-15

Johnning A, Kristiansson E, Martin A, Marathe NP, Shouche YS, Johansson A, Larsson DGJ. (2015) Quinolone resistance mutations in the faecal

microbiota of Swedish travellers to India. BMC Microbiology. 15:235.
Rodriguez-Molina D, Berglund F, Blaak H, Flach C-F, Kemper M, Marutescu L, Gradisteanu LP, Popa M, SpieRberger B, Wengenroth L, Chifiriuc

=

MC, Larsson DGJ, Nowak D, Radon K, de Roda Husman AM, Wieser A, Schmitt H. (2022). International travel as a risk factor for carriage of
individuals - The AWARE Study. International Journal

extended-spectrum B-lactamase-producing Escherichia coli in a large sample of European
Q nvironmental Research and Public Health 9(8).4 8 k Qliie 90

37

Antibiotika i miljon —
En liten utvikning kring

miljons betydelse for

antibiotikaresistens-utvecklingen

1/24/2023



1. Spridning via miljon

2
5
=

Eo =

Underappreciated Role of Regionally Poor Water Quality on Globally
Increasing Antibiotic Resistance

David W. Graham,* Peter Collignon, Julian Davies,* D. G. Joakim Larsson,! and Jason Snape™

40
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Gobalt ar antibiotikaresistens starkare kopplat till bristande
infrastruktur for sanitet an till rapporterad antibiotika-anvandning

Aggregated resistance index

e
—-;.‘-":\..q v

istance i and third
cephalosporins compared with antibiotic consumption

Collignon P, Beggs JJ, Walsh TR, Gandra S, Laxminarayan R.
Anthropological and socioeconomic factors contributing to
global antimicrobial resistance: a univariate and multivariable
analysis. Lancet Planet Health. 2018 Sep;2(9):e398-e405

41

Internationellt resande ar fortfarande (en av) de
starkaste riskfaktorerna for ESBL E. coli bararskap

T

/

[ N D S
019 033 083 240 403 408 460
(0.01-7.09) (0.05-2.15) (0.46-1.48) (0.94-6.09) (1.67-9.68) (1.97-8.43) (1.60-13.26)

OR (95% CI)

Figure 2. Travel areas as risk factors for ESBL-EC carriage (adjusted OR). Note: The European spot in South America corresponds to French Guiana.

Rodriguez-Molina D, Berglund F, Blaak H, Flach C-F, Kemper M, Marutescu L, Gradisteanu LP, Popa M, SpieBberger B, Wengenroth L, Chifiriuc
MC, Larsson DGJ, Nowak D, Radon K, de Roda Husman AM, Wieser A, Schmitt H. (2022). International travel as a risk factor for carriage of
extended-spectrum B-lactamase-producing Escherichia coli in a large sample of European individuals - The AWARE Study. International Journal
of Environmental Research and Public Health. 19:4758.

42
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2. Uppkomst/evolution av
resistens i miljon

22
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Resistens hos ofarliga ”"miljobakterier” Resistens i patogener

Kan vara en sallsynt eller enstaka event - varsomhelst

Larsson DGJ, Flach C-F. (2021). Antibiotic resistance in the environment.
Nature Reviews Microbiology. https://doi.org/10.1038/s41579-021-00649-x

Var sker denna gendverforing?

Ebmeyer S, Kristiansson E, Larsson DGJ. (2021). A framework for identifying the recent origins of mobile
antibiotic resistance genes. Communications Biology. 4:8.

Larsson DGJ, Flach C-F. (2021). Antibiotic resistance in the environment.
Nature Reviews Microbiology. Larsson, D.G.J., https://doi.org/10.1038/s41579-021-00649-x
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Kénda ursprungsarter/slakten for mobila antibiotikaresistensgener

Table 1 Evidence for proposed origins of specific ARGs.

Origin txon Avtbiotc cass  Co- Nucleotide derthy MGE/  15/1SCR on MGE MGE In proposed origin ARG lod I aginralated
moblized genes v spedies

Aericbater galods =
practans -
frLactars =

oxata/E

XAt ke -

PR
CTXM- 825

tance caminant in Supplementary Nota 1 for Getais

« Nastan alla kinda ursprungsarter har, atminstone * Vi kénner ursprunget endast for ett mycket

nagon gang, associerats med infektioner litet antal resistensgener som i dag cirulerar
i patogener
> Fynd ilinje med att antibiotikaanvandning i . )
manniskor/djur &r den primara drivkraften till att > Ilinje med en dominerande roll avden yttre
generna blev mobila fran bérjan milj6 i utvecklingen av mobil resistens

Ebmeyer S, Kristiansson E, Larsson DGJ. (2021). A framework for identifying the
recent origins of mobile antibiotic resistance genes. Communications Biology. 4:8.

47

Den externa miljon ar hemvist for manga, manga ganger fler
resistensgener an de vi i dag kanner fran patogener

MICROBIAL GENOMICS SHPRANCHARTILE

Journal of
Antimicrobial
Chemotherapy

An updated phylogeny of the metallo-fi-lactamases

L2 Anoo Johaniag 4 gnd Lrik

Microbiome

SOFTWARE Open Access

Identification and reconstruction of novel
antibiotic resistance genes from
metagenomes

Comprehensive screening of genomic and metagenomic data
reveals a large diversity of tetracycline resistance genes

R . NN - ™ o ) BMC Genomics
Microbiome

! L == Computational discovery and functional ®

Identification of 76 novel B1 metallo-B- © __ validation of novel fluoroquinolone
lactamases through large-scale screening ~ resistance genes in public metagenomic
of genomic and metagenomic data data sets

24
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Tillbaka till utslappen fran
lakemedelstillverkning....

25



1/24/2023

Exceptionell forekomst av multiresistenta bakterier

number of isolates.

9-12  13-16 17-20 21-24 2528 29-32 3336 36+

number of antibiotics

Marathe NP, Regina VR, Walujkar SA, Charan SS, Moo :RB, Charan SS, Moore ERB, Larsson DGJ,
Shouche YS. (2013) A Treatment RlantReceiving Waste Water from Multiple Bulk Drug Manufacturers Is a
Reservoir for Highly Multi-BrigiResistant Integron-Bearing'Bacteria. PLoS ONE 8(10): e77310.

Johnning A;Moore ERB, Svensson-Stadler. L, Shouche YS, Larsson DGJ, Kristiansson E. (2013) The
_acquireggenetic mechanisms of a multi-resistant bacterium isolated from a treatment plant receiving
~Wastewater from antibiotic production. Appl: Environ. Microbiol., 79(23):7256.

Provtagning for analys av resistensgener i bakteriella
samhallen med modern DNA sekvensering

-l-l'-". " 2 - ¥
Bengtsson-Palme J, Boulund F, Fick J, Kristiansson E, Larsson DGJ. (2014) Shotgun metagenomics reveals a wide array of
antibiotic resistance genes and mobile elements in a polluted lake in India. Frontiers in Microbiology. 5:648.

Kristiansson E, Fick J, Janzon A, Grabic R, Rutgersson C, Weidegard B, Larsson DGJ. PLoS ONE, 2011 6(2): e17038

52
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Ingen annan miljén innehaller sa mycket

antibiotikaresistensgener

ARG abundance
—
< 1e+02 1 ]
Z j—
% '
0 1e+001 1 . '
3 : L+ x|l
T E@*'!'E:Li =H5
) : E s : ' ' L
2 1e-021 L1, ,H .THé.
3 N E
o A
< 1g-04 - I L N=864 metagenomes
SLETTREoB LSS
05 ZTE2VSESG
< 2233 28le
Ycao ol e
56§% T
Pal C, Bengtsson-Palme J, ZL 38R
Kristiansson E, Larsson DGJ. & e E
(2016). The structure and = s
diversity of human, animal and < = E
environmental resistomes. ©
Microbiome. 4:54. o

53

Nya resistensplasmider fran en antibiotika-
kontaminerad sjo kan latt foras over till E.coli!

Carbenicillin

Ciprofloxacin

Contents ity svailabie at 5

Environment International

A
.

fournal homepage: wurw

Functional metagenomics reveals a novel carbapenem-hydrolyzing mobile
& beta-lactamase from Indian river sediments contaminated with antibiotic
production waste

Nachiket P. Marathe™"', Anders Janzon"', Stathis D. Kotsakis™", Carl-Fredrik Flach™",
Mohamimnad Bes . K ki

Flach CF, Johnning A, Nilsson |, Smalla K, Kristiansson E, Larsson DGJ. (2015) Isolation of novel IncA/C and IncN
fluoroquinolone resistance plasmids from an antibiotic-polluted lake. J Antimicrob Chemother. 70:2709
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tar ansvar, vem kan paverka?

THEHEALTH PARADOX
Environmental and human rights impacts from

harmaceutical production in India and the need
or supply chain transparency.

Report #96
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Antimicrobial resistance from
environmental pollution among

biggest emerging health threats,
says UN Environment o
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Vissa miljokrav stélls nu vid upphandling av de lakemedel som
anvands vid sjukhus i Sverige och Norge

Upphan dllngs.: Omoss  Kontaktaoss Press Nyhetsbrev
myndigheten e

ORGANISERA  UPPHANDLA

HALLBARHET ~ OMRADEN  VERKTYG  LEVERANTOR  STATSSTOD

> Ballbahet > > > Likemedel >

Rutiner for att hantera risker for
utslapp av API till miljén vid
i tillverkning av lakemedel

2 English version

® Utstappav halsofarliga

Norge innfgrer miljgkrav ved innkjgp av
antibiotika

Utslipp av ika i naturen forer til i i . Na stiller Norge
for forste gang krav som presser medisinprodusentene til & ta miljshensyn.
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Raview o1

md 2z We need minimum standards to
improve waste management in
antimicrobial production

We need to improve standards of waste management to avoid
scenarios where very high concentrations of antibiotics or APIs
are released into the environment. There are different ways that
this might be achieved. Our preferred route would be to have a
minimum regulatory standard. However, while this is established,
we believe there is a case for other participants in the supply
chain to act now, improving transparency and standards for how
antibiotic waste is treated.

ANTIMICROBIALS IN
AGRICULTURE AND

THE ENVIRONMENT:
REDUCING UNNECESSARY
USE AND WASTE

THE REVIEW ON
ANTIMICROBIAL RESISTANCE

CHAIRED BY NEIL

A good starting point for such standards might be a recen
studyes, which proposed maximum limits for concentrations of
common antibiotics in water.

Bengtsson-Palme J, Larsson DGJ. Concentrations of antibiotics predicted to select
for resistant bacteria: Proposed limits for environmental regulation. Environment
International,2015,86:140-149, doi:10.1016/j.envint.2015.10.015.
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Utfastelser avseende utslappskontroll vid antibiotikaproduktion av
manga av varldens storsta lakemedelsforetag i samband med FNs

generalférsamlings mote i September 2018

oide
AMIrREE
AMR Alliance Recommended PNECs for Risk Assessments
Active Pharmaceutical PNEC-ENV PNEC-MIC Lowest Value
Ingredient (ng/L) (ng/L) (ne/U)
Amikacin N/A 16 16
Amoxicillin Testing On-Going 0.25 0.25
Amphotericin B N/A 0.02 0.02
Ampicillin 0.87 0.25 0.25
Anidulafungin N/A 0.02 0.02
Avilamycin N/A 8.0 8.0
Azithromycin 0.02 0.25 0.02
Aztreonam N/A 0.50 0.50
Bacitracin 100 8.0 8.0
Bedaquiline 0.08 N/A 0.08
Benzylpenicillin N/A 0.25 0.25
Fanranmicin N/A 7N 7N
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« Still, None of the companies
reveals where, and by whom,
their active ingredients are
made

« Still, None of the companies
reveals how large emissions
of antibiotics they have

dCCess
mepICcin
FOU
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January 2020: the Indian government
proposes regulation of antibiotic
MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE d|scharges from manufactu ring sites!
NOTIFICATION
New Delhi,the 23rd January, 2020 D. Antibiotic Residues in the treated effiment of Bulk Drug and Formulation
. Indnstry and CETP with membership of Bulk Drug and formulation Units
whi ormu
o e s ol by et 5 o B e A 1300 G ek vogeys vty | Tndividual antibiotic residues will be equal to ar less than the values given in the below
‘published, a5 required under sub-rule (3) of rule 5 of the Environment (Protection) Rules, 1986, for the information of | gahle.
the public likely to be affected therchy; and notice is hereby given that the said draft notification shalt be taken into e e
Conmideration on o ater he expity of & peiod of sixy ays fom the cate 0n Which ¢apies of the Gazete containing | _ - [ Limiting value for concentration (ug/l) |
this novification are made available 1o the publie. T Amikacip T 6.40
Any pern ks fn kg my chicions o sgesions n e roposs coived s 0 dn | i Amoxicillin 0.0
notifieation may forward the same in writing, for consideration of the Central Governmest within the period specified iii. Amphotericin B 001 |
shove 10 he Swcretry, Miisty of Environmon, Forest and Climate Change, Incire Paryavaran Biwwan, Jo Bagh T Ampicilin 0.0
Road. New Delni+1 10003, or send it to Member Secrciary, CPCP and Scientist °E' Minisay at the c-mail addross i, |1t —HIBICLIA
mseb.cpeb@tie.in and h kharkwal@nie.in. _ v.__Anidulafungin 0.01
Deatt Notiiat vi. _ Avilamycin 320
o vii. _Azithromycin 0.01
e Central Government herehy makes the following rules further to amend the Environment (Protection) viii. _ Azireonam 020
s, 32 i Bacitracin 320
1. Short title and commencement- (1) These rules may be called the Eavironment (Protestion) Amendment Rules, X Bedaquiline 0.03
2015 xi.__ Benzylpenicillin 0.10
2) They the date of their final publication in the Official Gazette i Capreomycin 0.80
xiii. _ Cefaclor 020
2 3;:5: Environment (Protection) Rules, 1986, i Schedule-1, for s‘ﬂ:in.! umber 73 and the entries relating thereto, xiv. Cefadroxil 0.80 |
¢ . m— xv. _Cefalonium 840
Sl Industry Parameters t Standard o Cefalondine .60
No. = & ——
1 2 3 [ 1 | xvii.  Cefalothin 0.80
i in 0.40
Bulk Drug A. EFFLUENT STANDARDS rml,  emsem csﬁ?lm —_— -
13 and xix.  Cefdinir 0.10
Formalation For fizal oullet of ETF - i
(Pharmaceutt Limiting value for concentration (in mg/l exceptforpl | | XX. Cefepime 020
ean 1B xxi, Cefixime 0.02
xxil,  Cy 0.20
{ il Cefotaxime £.04
I_inv. Cefoxitin 320
T xxv. _Cefpirome 0.02 |
| xxvi.  Cefpodoxime . 0.10
xxvii. _Cefquinome 0.64
[Tonwiii, Cefaroline 0.02 |
xxix.  Cefiazidime . 0.20
xxx.  Ceflibuten 0.10
xxxi.  Ceftiofur 0.02 |
xxxii. Ceflobiprole 0.69
xxxiii.  Ceflol 0.76
xxxiv,  Cefiraxone 0.01
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TECHNICAL BRIEF ON WATER, SANITATION,
HYGIENE AND WASTEWATER MANAGEMENT
TO PREVENT INFECTIONS AND REDUCE THE
SPREAD OF ANTIMICROBIAL RESISTANCE

Food and Agriculture oe 2
Organization of the - n' ; g;g; \f-'\; World _Hea]th
United Nations o s e 472 Organization

» Strengthen procurement systems to include
aspects of waste stream analyses and
waste management within supply chains.

» Promote greater public access to waste
and wastewater management data from AM
manufacturers.
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Ersattning vid lakemedelsskador
och miljphéansyn i lakemedelsformanerna

.‘??Pﬁﬂi-.
Bl G

STATENS OFFENTLIGA
UTREDNINGAR

S0U 2013:23

Regeringen foreslar
miljopremie for likemedel

Regeringen vill i en férséksverksamhet testa att inféra en miljépremie i

férmanssy for Ia

Sept 21, 2020
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European Parliament resolution of 17 September 2020 on a strategic approach to
pharmaceuticals in the environment (2019/2816(RSP))

» Asks for a special focus to be put on discharge hotspots,
such as pharmaceutical production plants, hospitals and
wastewater treatment plants;

> Believes that a strong legislative framework should be
established to increase transparency throughout the
entire supply chain, as this would allow proper scrutiny
and ensure that companies are held to account for the
environmental release of pharmaceuticals;

» Calls on the pharmaceutical industry to provide more
transparency in supply chains by disclosing the origin
of drugs and active pharmaceutical ingredients (API) at
raw material production stage, to ensure total traceability of
all pharmaceutical products

» Points to the important role of procurement policy in
promoting greener pharmaceuticals; calls on the
Commission to develop clear guidance on this issue;

The resolution was accepted with 671 votes to 15 and 10 abstentions
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A.
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C
D

MENTOMETERFRAGA 2

. Lakemedelsrester som slapps ut i miljon utgor..

..en risk for ekosystem i naturen

..en risk for var egen halsa

..bade en risk for ekosystem och var egen halsa
..ingen risk

E. Jag vet for lite for att ange nagot av ovanstaende alternativ

67
MENTOMETERFRAGA 3
Rek-listan boér vaga in miljérisker med olika aktiva
substanser nar sa ar mojligt, utan att ge avkall pa
basta behandling for patienten
Haller med/Haller inte med
68
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MENTOMETERFRAGA 4

Nar periodens vara utses (generisk utbyte) bor inte bara
lagsta pris premieras (som i dag) utan man bor aven
vaga in hur val foretagen begransar utslapp av
lakemedel fran sin produktion

Haller med/Haller inte med
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MENTOMETERFRAGA 5

Nar min region upphandlar lakemedel bor de (utéver
kvalitet, lagt pris och leveranssdkerhet mm) dven
premiera hur val foretagen begransar utslapp av

Iakemedel fran sin produktion

Haller med/Haller inte med
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MENTOMETERFRAGA 6

Foretag som saljer lakemedel i Sverige bor, precis som i
Nya Zealand, vara tvungna att publikt redovisa var de
aktiva substanserna produceras och av vilken
underleverantor

Haller med/Haller inte med
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Centre for Antibiotic Resistance Research
in Gothenburg

https://www.gu.se/en/care

Ca 150 scientists from 22 departments at University of Gothenburg and Chalmers, doing
research to address the global antibiotic crisis and inform policy change on a global level

7| ] ' Photo: Regeringskansliet — United Nations Higﬁ Level Ministerial Meeting oﬁ'AMR, Oman,
H, L November 2022 with representation from CARe .
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Thank you for listening!

Joakim Larsson group

The Larsson group is engaged in h on several aspect

of antibiotic resistance, but has a particular expertise in the :::,:l:::m
nvil I di i ing from a long ling

interest in phar icals in the

.\
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CARe website: http://gu.se/en/care wellcometrust
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