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Agenda

* Vad hander i miljon?

« Komplext problem

 Vad gor vi tillsammans at det?

* Var hittar man information?

» Undersokning av vad lakare och patienter tycker om miljoaspekter
« Lakemedelsverkets arbete for lakemedel och miljo



Hundratals lakemedelssubstanser har detekterats i miljon
o Behandlat avloppsvatten
o Ytvatten
o Dricksvatten
o Grundvatten
o Sediment
O

Apotekens lakemedelsforsaljning — antal varurader
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Lakemedelsanvandningen i Sverige okar

Harkskar, Gavle


https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm
https://www.oecd.org/publications/pharmaceutical-residues-in-freshwater-c936f42d-en.htm

= Region Varfor patraffas

f
.
A

lakemedelsrester i miljon? ”§»~,

o, o

&

/= Gavleborg

Biologiskt aktiva substanser
Stabila molekyler - for att na malorganet

30-90 % av p.o. lakemedel utsondras i urin och
avforing

Kontinuerlig tillforsel

Dagens vattenreningsverk har dalig formaga
att rena bort lakemedelsrester

OECD. Pharmaceutical residues in freshwater. Hazards and policy
responses. Policy Highlights (2019)
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Lakemedelsrester
kan na miljon under
hela livscykeln
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odapted by Daughton from Ternes (Apeil 2000)

Pharmaceuticals in the Environment — One Health Breakthrough Partnership
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Kanda effekter av lakemedel i miljon - exempel

» Sverige: Verksamt oxazepam i 30 ar
gammalt sediment fran sjobotten

. Kanada: ostrogen-exponering i en sjo

- manliga fiskar (I6ja) feminiserades — populationskollaps

. Indien, 90-talet: gampopulationer kollapsade
ga diklofenak-exponering

— Okad spridning av rabies — okad mortalitet hos manniskor

. Pharmaceuticals in the Environment [Internet]. One Health Breakthrough Partnership. 2021 [cited 2026 Feb 9]. Available from: https://ohbp.org/our-work/pharmaceuticals-in-the-environment/

. Naslund J, Fick J, Asker N, Ekman E, Larsson DGJ, Norrgren L. Diclofenac affects kidney histology in the three-spined stickleback (Gasterosteus aculeatus) at low pg/L concentrations. Aquat Toxicol. 2017 Aug;189:87-96.

. Klaminder J, Brodin T, Sundelin A, Anderson NJ, Fahlman J, Jonsson M, et al. Long-Term Persistence of an Anxiolytic Drug (Oxazepam) in a Large Freshwater Lake. Environ Sci Technol. 2015 Sep 1;49(17):10406-12.

. Agerstrand M, Berg C, Bjérlenius B, Breitholtz M, Brunstrém B, Fick J, et al. Improving environmental risk assessment of human pharmaceuticals. Environ Sci Technol. 2015 May 5;49(9):5336-45.

. Safholm M, Ribbenstedt A, Fick J, Berg C. Risks of hormonally active pharmaceuticals to amphibians: a growing concern regarding progestagens. Philos Trans R Soc Lond B Biol Sci [Internet]. 2014 Nov 19 [cited 2026 Feb 9];369(1656):20130577. Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC4213589/
. Zeilinger J, Steger-Hartmann T, Maser E, Goller S, Vonk R, Léange R. Effects of synthetic gestagens on fish reproduction. Environ Toxicol Chem. 2009 Dec;28(12):2663-70.

. Kidd KA, Blanchfield PJ, Mills KH, Palace VP, Evans RE, Lazorchak JM, et al. Collapse of a fish population after exposure to a synthetic estrogen. Proceedings of the National Academy of Sciences [Internet]. 2007 May 22 [cited 2026 Feb 9];104(21):8897-901. Available from:
https://www.pnas.org/doi/10.1073/pnas.0609568104

8. Triebskorn R, Casper H, Heyd A, Eikemper R, Kéhler HR, Schwaiger J. Toxic effects of the non-steroidal anti-inflammatory drug diclofenac. Part II: cytological effects in liver, kidney, gills and intestine of rainbow trout (Oncorhynchus mykiss). Aquat Toxicol. 2004 Jun 10;68(2):151-66.
9. Oaks JL, Gilbert M, Virani MZ, Watson RT, Meteyer CU, Rideout BA, et al. Diclofenac residues as the cause of vulture population decline in Pakistan. Nature. 2004 Feb 12;427(6975):630-3.
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Skadliga amnen

amoxicillin glibenclamide -
. . - - azithromycin haloperidol .
“Sarskilt Fororenande Amnen” cipmﬂoxzcm irbe:artan
(enllgt HAV) citalopram levonorgestrel
Diklofenak clarithromycin meclozine
Ostradiol, etinyl6stradiol diazepam oxazepam
Fluorokinoloner (ciprofloxacin) diclofenac risperidone
Prioimnen- EU erythromycin roxithromycin
ethinylestradiol sertraline
+ azitromycin, klaritromycin, estradiol tetracycline
karbamazepin, ibuprofen(!?) _ : y
. _ felodipine trimethoprim
“25 listan” - Region Stockholm PT—— Fem———
2017 ‘ flupentixol
16/25 rekommenderades pa kloka
listan

Swedish Agency for Marine and Water Management 2019
Proposal for a Directive amending the Water Framework Directive, the Groundwater Directive and the Environmental Quality Standards Directive
SLL's table of environmentally hazardous drug substances developed under the Stockholm County Council's Environmental Program 2017-2021



Hur mycket vet vi egentligen?

1763 st lakemedel godkanda av EMA for
forsaljning inom EEA
1201 st (68 %) saknar data for ekotoxikologisk

paverkan
Endast 27 st (1,5 %) hade tillrackliga data for en
riskvardering(EPAR) (enligt EMAs vagledning) [ T orocsure, hessias and iske of prarmacevtioas In the

European aquatic environment?, Water Research Volume 251, 1 March 2024


https://www.sciencedirect.com/journal/water-research
https://www.sciencedirect.com/journal/water-research/vol/251/suppl/C

282Kkm

bilkorning
Vaxthusgaser och

Environmental & personal impact of inhalers

Kg CO,e/ year €0, e saving effect/year
. I 500 . Change to plant based diet: 500 kg
Change gasoline to hybrid car: 500 kg
a e | I l e e Glasgow to Inverness i
=175 Miles 400
/ . B Avoid all food waste: 370 kg
Anestesi desfl :

nestiesigaser (aestiuran o

L t Over the Queensferry crossing and bock * H Wash dlothes in cold water: 250 kg
u S g a S = approx 4 miles . . s .

. L p A, Recycle:210kg
Drivgaser i inhalatorer @ —_ DN

[V-vatskor, mixturer ar mer "CO,-intensiva” an - — —
ta b I ette r. 12)0 x 2 putt doses) and a Ventolin Accuhaler (60 x 1 putf doses) or Solbulomolg 9 T T T

Easyhaler (200 x 1 puff doses). Assumes car achieves 180g C02/Km. Relvar & Relvar & W Seretide Evohaler &
Ventolin Accuhaler B Ventolin Evohaler Ventolin Evohaler

- - Upgrade light bulbs: 60 kg
——— Plantatree:35kg

W Seretide Accuhaler & W Seretide Accuhaler &
6 k m Ventolin Accuhaler W Ventolin Evohaler

. - . Annual carbon footprints (Kg CO2e) for combination of MDIs and DPIs
bilkorning

I n d i re kta u ts I é p p (http://dx.doi.org/10.1136/thoraxjnl-2019-213744)

Ramaterial

Tillverkning av biologiska lakemedelsmolekyler ar
resurskravande

Transporter
Forbranning av lakemedelsrester.

Kvartar rening av avloppsvatten (ozonering, aktivt
kol)

O EFFECTIVE PRESCRIBING W Scottish Government
O" AND THERAPEUTICS DIVISION - Riaghaltas na h-Alba



“For att tillgodose det globala behovet av lagmolekylara
heparinprodukter, uppskattas att 1,1 miljarder grisar
behovs arligen.”

NOAK?
Fondaparinux?
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Fan BE, Favaloro EJ, Counting the carbon cost of heparin: an evolving tragedy of the commons?, The Lancet Haematology,
Volume 9, Issue 7 469-471, July 2022


https://www.thelancet.com/journals/lanhae/issue/vol9no7/PIIS2352-3026(22)X0007-0
https://www.thelancet.com/journals/lanhae/issue/vol9no7/PIIS2352-3026(22)X0007-0

Ar flourinerade lakemedel PFAS?

OECD har vidgat sin definition av PFAS.

Anestesigaser, paxlovid,
fluoxetin, lenacapavir, bicalutamide,

celecoxib, efavirenz, flekainide, och sitagliptin.

Barbu B, Are fluorinated drugs PFAS?, Chemical and engineering news, Aug 2024, Vol 102, issue 26


https://cen.acs.org/policy/chemical-regulation/define-PFAS/100/i24

Bristande transparens
Journey of a pill | tillverkningskedjan

Figure 2. Global journey of clonazepam: A) Clonazepam transportation routes and distances. B) API and excipient salt
extraction and production. C) Journey through North America.

Transport Distance

“Despite sources we consulted,
o prrm— obtaining details on production

to Mumbai

A)

ek | mumbaproducionto 00 practices, distribution channels, total
[ - emissions, and waste was difficult

Guangzhou to Shanghai

S P ... and may not be possible without
close ties to the industry.”

Boat API back from EU to India 13,280 km

Boat Excipients from Shanghai EEELLETH

to Mumbai

Truck Tableting within India 50 km
Boat Ship final product from 16,700 km
India to USA
Truck Pharmacopoeia testing 20 km
Truck Repackaging in Tennessee [FELET 6 3 1 6 2 . I
Truck Tennessee to greater 1160 km ] l I I I
Toronto area
Boat ) Redistribution centre 0 km — 1 ) 5 Va rv ru nt
2 |4 i - Truck Transport to 4200 km
<- jordklotet
eses Urine Truck Deliver to local 20 km J
retail store

Consumer drive zkm

Truck Land 10,100 km, Total;
and boat  sea 53,060 km 63,162 km '

Kaur H, Parascandalo F, Krantzberg G, Ko E, Mathur N, Gill AS8, Razack F et. Al, Journey of a Pill, Can Fam Physician 2025;71:263-9


https://www.cfp.ca/content/cfp/71/4/263.full.pdf
https://www.cfp.ca/content/cfp/71/4/263.full.pdf
https://www.cfp.ca/content/cfp/71/4/263.full.pdf
https://pubmed.ncbi.nlm.nih.gov/40228876/#full-view-affiliation-6

Losningen pa
lakemedels-
fororeningar ?

EUs avloppsdirektiv 2024

Reningsverk som omfattas av direktivet
ska rena >=80% av indikatorsubstanser.

"Extended polluters payment responsability.”
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Komplext

“wicked problem”



https://www.istockphoto.com/se/portfolio/DNY59?mediatype=photography
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Results of Lippe water body modelling
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Flow direction
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Source: Nafo et al., 2022
"Uppstroms aktiviteter behovs!”




Clinical
Expertise

Best Research
Evidence

Vad kan jag gora”

Patient
Values

 Evidensbaserad medicin

» Maste jag alltid ordinera ett lakemedel/skriva ett
recept?

« Kan radgivning eller icke-farmakologisk
behandling vara ett likvardigt (eller battre)
alternativ for min patient?
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Rationell lakemedelsanvandning
(WHO 7985)

Principer for god lakemedelsbehandling

Anpassad efter patientens kliniska behov
Individuellt utformad dosering
Ordinerad under |lamplig tidsperiod

Till lagsta mojliga kostnad for bade patient och
samhalle

Med hansyn till samspelet mellan manniskor,
djur, vaxter och deras gemensamma miljo

(One health 2021)

World Health Organization (WHO). The rational use of drugs. WHO Report of the Conference of Experts, Nairobi. Geneva,
Switzerland: World Health Organization; 1985.

Orive G, Domingo-Echaburu S, Lertxundi U. Redefining the “rational use of medicines”. Sustainable Chemistry and
Pharmacy. 2021;20:100381



Lakemedelsutsattning

« Utvardera och omprova lakemedelsbehandling regelbundet

FAS UT®

Att utvardera, ifragasdtta och skonsamt
avsluta Igkemedelsbehandling

-Systematiskt arbete med lakemedelsgenomgangar

CLAES LUNDGREN

» Fokus pa lakemedel som
* Inte langre har relevant indikation for patienten
 Bedoms som olampliga
» Saknar eller har lag klinisk nytta
« Anvands pa fel satt eller inte ger dnskad effekt

» Ger biverkningar
» Orsakar interaktioner



Minskad kassation av lakemedel

Forskriv inte mer an nodvandigt
Uppmana patienter att lamna oanvanda lakemedel till

apotek for destruktion \/
iInklusive salvor, hormonringar, spiraler, inhalatorer, mixturer m.m

Gemensamma lakemedelsforrad
Korrekt avfallshantering

No drugs please !

Start-forpackningar
Forlangda utgangsdatum(!?)

The @stans here
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< Stockholm Marathon Q
V23°2|!‘n?/rgeag ‘ Inldagg Om Foton Mer »

diklofenakdietylamin = / '
- Stockholm Marathon
= - 26-6

| samarbete med Voltaren.
T e Ar du redo for hur det ka_n lf'annas efter 42195 meter?
negativt, anvind 7 Med en tub Voltaren gel i din maratonvaska har du en
med eftertanke = antiinflammatorisk lindring for muskel- och ledvark.
Smorj in dar det gor ont i max 14 dagar. Las
bipacksedeln noga. Heja dig!

Diklofenak

Las mer om Voltaren gel pa https://www.voltaren.se/

Undvik |

Diklofenakgel

A 8 O’

Startsida Video Vinner Marketplace Aviseringar Meny

Testeboan, Gavle




Undvik olamplig behandling

* Antipsykotika till aldre (BPSD)
Sista utvag
Ej rekommenderad for langtidsbruk
Risk for allvarliga biverkningar
Negativa miljoeffekter

* Klinisk bedomning och icke-
farmakologisk behandling ar
rekommenderad som
forstahandsbehandling

Likemedelsbehandling av de
MEST SJUKA OCH SKORA ALDRE

BEHANDLINGSREKOMMENDATIONER 2024

LUibeesedol tharrenttberns (oghawrry Badarns, Givieborg, Lirstliond 8aspduben, Rebigeegs G

ol mur . Goroberg, Sorm bind, Upgnata. Viermdasd, e mrrecrane, lstraan bind och Orebry
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Undvik olamplig
behandling

Bensodiazepiner mot GAD, Social fobi,
PTSD, paniksyndom och tvangssyndrom

- "Icke gora” enligt Socialstyrelsen

Socialstyrelsen, "icke-géra”




Undvik

* Rutinmassig insattning av
antidepressiva lakemedel vid
lindriga-mattliga psykiska symtom.

Bild: Daniel Reche

Klokt kliniskt val nr 4, SFAM 2025



Undvik olamplig behandling

* Ciprofloxacin som empirisk
behandling vid okomplicerad UVI

 Anvand nitrofurantoin or
pivmecillinam installet

clubphoto

Behandlingsrekommendationer for vanliga infektioner i dppenvard, Strama



https://www.folkhalsomyndigheten.se/contentassets/246aa17721b44c5380a0117f6d0aba40/behandlingsrekommendationer-oppenvard.pdf
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Miljohansyn i riktlinjer

Hallbarhet inkluderas i GRADE sedan 2025

Miljopaverkan beskrivs i Lakemedelsverkets
behandlingsrekommendationer

Miljohansyn i lakemedelskommittéernas
rekommendationer




Umwelt

JJ L Janusinfo

REGION STOCKHOLM Kommersiellt obunden lakemede Bundesamt

Topics Publications

Startsida/ Beslutsstod/ Lakemedel och miljo

Likemedel och miljé Teaching materials on pharmaceuticals in the
environment
‘Ange substans H Sok |

Har kan du s6ka efter information om humanlikemedels
miljdpaverkan. Du kan sdka pa en aktiv substans. Miljgrisken avser vid

anvandning av ett ldkemedel Kunskapsstédet utgar fran tre killor:

utredningsrapporter (European Public Assessment Report, EPAR) med risk utifran ett

1. miljdinformation fran europeiska lakemedelsmyndighetens (EMAs)

europeiskt perspektiv

2. miljginformation pa Fass.se med risk som utgar fran total forséljning av en aktiv
substans i Sverige ett visst ar

3. miljgriskbedémningar fér vissa substanser utifran halter som uppméatts i miljon i Sverige
och effektstudier.

Lecture on pharmaceuticals and the environment
Source: kasto / Adobe Stock (verandert)

L akemedel och miljd - Janusinfo.se Teaching materials on
pharmaceuticals in the

environment | Umweltbundesamt
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https://janusinfo.se/beslutsstod/lakemedelochmiljo.4.72866553160e98a7ddf1d01.html

Hallbarhetskrav vid upphandling av lakemedel

- ~— —= -

Lundbosjon, Gavle



Vad tycker svenska konsumenter?

* Det finns en vilja bland manniskor i
Sverige att ta hansyn till miljdaspekter vid
behandling av lindriga akommor.

* Denna vilja minskar gradvis nar det
handlar om mer allvarliga sjukdomar.

« Svenskar stodjer policyatgarder som kan
leda till mer miljovanlig
lakemedelsanvandning.



Environmental Advances 12 (2023) 100358

Contents lists available at ScienceDirect ; NN

environmental
ances

Environmental Advances

1% -

ELS

“VIER journal homepage: www.sciencedirect.com/journal/environmental-advances

m

Preferences for medicines with different environmental impact — A Swedish &
population-based study

Helle Hakonsen ® ", Simone Dohle °, Henric Rhedin ?, Tove Hedenrud *

# School of Public Health and Community Medicine, Institute of Medicine, University of Gothenburg, P.O. Box 453, SE 405 30 Gothenburg, Sweden
® Institute of General Practice and Family Medicine, University Hospital Bonn, University of Bonn, Venusberg-Campus 1, 53127 Bonn, Germany




Vad tycker patienter,
lakare och farmaceuter?




Received: 13 December 2024 Revised: 14 March 2025 Accepted: 18 March 2025
DOI: 10.1002/bcp.70066

(7}, BRITISH
ORIGINAL ARTICLE B1CP RS

Towards greener prescribing? Swedish general practitioners'
support for policies to reduce pharmaceutical pollution

Johanna Villén? | JohannaLaux? | Bjorn Wettermark®? |
Sofia Kilvemark Sporrong® | Marmar Nekoro»* | Helle Hikonsen”



Asikter om lakemedelsindustrins ansvar

Pharmaceutical companies should be obliged to publish
environmental data about their pharmaceuticals

International authorities should place higher environmental
requirements on pharmaceutical companies regarding manufacturing,
even if this may result in more expensive pharmaceuticals

40% 20%

Scale: . Very negative Fairly negative

20% 40% 60% 80%

Neither negative nor positive . Fairly positive . Very positive

100%



Asikter om individers ansvar

Physicians have a responsibility to consider environmental
aspects when choosing treatment for individual patients

Individual patients have a responsibility to request
environmentally friendly pharmaceuticals

40% 20% 20% 40% 60% 80% 100%

Scale: . Very negative Fairly negative Neither negative nor positive . Fairly positive . Very positive



Contents lists available at ScienceDirect

Exploratory Research in Clinical and Social Pharmacy

-

OPEN ACCESS

= et ¥ 04 Sl
ELSEVIER journal homepage: www.elsevier.com/locate/rcsop

“We throw away an incredible amount of unused medicines*: Community
pharmacy staff perspectives on environmental responsibility

Johanna Villén®’, Nicole Ljungdahl ®, Bjorn Wettermark ", Helle Hakonsen ©,
Marmar Nekoro *“, Sofia Kilvemark Sporrong*

# Department of Pharmacy, Faculty of Pharmacy, Uppsala University, Uppsala, Sweden
b Pharmacy and Pharmacology Center, Institute of Biomedical Science, Faculty of Medicine, Vilnius University, Vilnius, Lithuania

© School of Public Health and Community Medicine, Institute of Medicine, University of Gothenburg, Gothenburg, Sweden
4 Swedish Medical Products Agency, Sweden



L akemedelsavfall

 Orsaker: overforskrivning, stora
forpackningar, frikortssystemet



Sammanfattningsvis visar forskningen att

-> alla aktorer - patienter, forskrivare, farmaceuter, myndigheter och
industrin, har en roll i att minska lakemedels miljopaverkan



LV:s arbete med Miljomassig hallbarhet — god
halsa utan att paverka miljon negativt

Minska utslapp fran Miljomassig

hallbarhet

S

o  Tillverkning
o Anvandning

o Kassation

« Miljons roll i utveckling och spridning av antibiotikaresistens
* Miljoriskbedomningar av lakemedel vid godkannande

« Miljoinformation i behandlingsrekommendationer

« Miljopaverkan fran medicintekniska produkter

« Klimatpaverkan fran lakemedel och medicintekniska produkter

(/) LAKEMEDELSVERKET




Kunskapscentrum for lakemedel | miljon

Etablerad
nod och
 Samarbete och samverkan samverkanspart
o Nationellt och inom EU.
* Nationellt myndighetsnatverk lakemedel och miljo Bkad
. . . . MECEELE
- Utbildningsaktiviteter [
o Kurs Uppsala Universitet, forelasningar l6sningar

Workshops, seminarier och arlig forskningskonferens
- . . . e e Kunskap om
Lakemedelsboken — kapitlet lakemedel | miljon miljons roll
spridningen

av AMR

Kunskapscentrums mal for 2025-2028

(/) LAKEMEDELSVERKET

SWEDISH MEDICAL PRODUCTS AGENCY



=y Region
A Gavleborg

Tack for er uppmarksamhet!

Hor av er om ni har fragor, ideér eller andra tankar om miljoé och hallbarhet.

Johanna.villen@lakemedelsverket.se

KClakemedelmiljo@lakemedelsverket.se

bjorn.ericsson@reqgiongavieborg.se

Lastips Lakemedel i miljon | Lakemedelsboken (lakemedelsboken.se)

(/) LAKEMEDELSVERKET



mailto:Johanna.villen@lakemedelsverket.se
mailto:KClakemedelmiljo@lakemedelsverket.se
mailto:bjorn.ericsson@regiongavleborg.se
https://lakemedelsboken.se/generella-kapitel/lakemedel-i-miljon/

Nar du skriver ut ett lakemedel —
vad tanker du pa om vad som
hander med det sen?

menti.com
7751 2410

(/) LAKEMEDELSVERKET
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