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Presenter Notes
Presentation Notes
I would actually change how to do presenting the matter a bit and not include so much detailed graphs on numbers but rather a bit explanations on the substances themselves – what are they (which groups, used for what kind of medication etc.) and if they were found relevant in the region from the presence or from the sales type of data etc. 



• Animal studies to prove efficiency in humans
o Assumed that drug targets are conserved

• How far are drug targets conserved through evolution?

• Designed to affect biological processes at low concentrations

• Some pharmaceuticals designed to ‘kill off’ organisms
o Antibacterials (affecting cyanobacteria?)
o Antiparasitic products, insecticides and repellents

• Some pharmaceuticals designed to ‘stop’ biological processes
o Contraception (affecting reproductive success)
o Epilepsy (reducing unintentional movement)

PHARMACEUTICALS: INTENTIONALLY BIOLOGICALLY RELEVANT

Evolutionary-conserved drug targets
Verbruggen, B., et al. (2018). Nucleic 
Acids Research, 46(D1), D930-D936. [2]

Presenter Notes
Presentation Notes
Most pharma has undergone animal studies
Prove efficiency of drug
Based on similarities in biological functions, and that these are evolutionary conserved
How far does this evolutionary conserved biological functions conserved 
When found in the environment, which consequences does it have?
Wanted use in humans, unintended effects in the environment
Know that pharmaceuticals designed to affect biological functions at low concentrations

Know that some pharma designed to kill off microorganisms
Antibacterials
Antiparasitics

Know some pharma designed to ‘stop’ biological processes
Contraceptive pharmaceuticals (affect reproductive success in organisms?)
Epilepsy (affect movement of organisms?)

Many pharmaceuticals and pharmaceutical groups to assess

How to protect the Baltic Sea from these contaminants?




PHARMASEA PROJECT IN BRIEF (NOV 2023 – JAN 2025)

• Baltic Sea Action Plan 2021:
o HL22: Improve the knowledge base on occurrence of 

pharmaceutical substances in the environment, their 
persistence and harmful effects and ensure availability of 
this information for a broad expert community by 2025.

o HL23: Identify priority pharmaceuticals by 2024 utilising 
the best available knowledge on their releases into the 
aquatic environment, environmental effects and available 
data on their use in the region, for efficient risk reduction 
and for subsequent integration of these substances to 
HELCOM assessments, as indicators of the state of the 
Baltic Sea and environmental pressure

[3]

Presenter Notes
Presentation Notes
In the recent HELCOM project PharmaSea, two BSAP actions were primarily tackled:
Improving knowledge about
Occurrence
Persistence
Harmful effects of pharmaceuticals
Identify priority pharmaceuticals based on
Releases into the aquatic environment
Environmental effects
Available data on their use in the region

These actions would then later help downstream BSAP actions of pharmaceutical pollution



TWO DATA PIPELINES FOR SCIENCE-BASED POLICY DECISIONS

Environmental hazard assessment

Occurrence data Sales data

Data processing

1. Priority substances
2. Substances of concern

1. Environmental matrix screening
2. Wastewater screening

[4]

Presenter Notes
Presentation Notes
Fundamentally similar assessment

Used the occurrence data to identify
Priority substances: exceeding toxicity thresholds for marine organisms
Substances of concern: exceeding other thresholds

Used the sales data to identify substances for
Environmental matrix screening: finding most suitable environmental matrix (water/sediment/biota)
Wastewater screening: Do the pharmaceuticals enter the environment, or removed in treatment process?



OCCURRENCE DATA
• Proposed priority pharmaceuticals in the Baltic Sea

Pharmaceutical Group

17α-ethinylestradiol Systemic hormonal preparations

17β-estradiol Systemic hormonal preparations

Estrone Systemic hormonal preparations

Azithromycin Antibacterials

Clarithromycin Antibacterials

Erythromycin Antibacterials

Diclofenac Non-steroidal anti-inflammatory drugs

Ibuprofen Non-steroidal anti-inflammatory drugs

Carbamazepine Antiepileptics

[5]

Presenter Notes
Presentation Notes
9 pharmaceuticals which have EQS for ‘Other surface waters’, here interpreted as for marine organisms

Four pharmaceutical groups:
Hormonal preparations
Antibacterials
Non-steroidal anti-inflammatory drugs (NSAIDs)
Antiepileptics



OCCURRENCE DATA

• Proposed priority pharmaceuticals in the Baltic Sea
Pharmaceutical Group

17α-ethinylestradiol Systemic hormonal preparations

17β-estradiol Systemic hormonal preparations

Estrone Systemic hormonal preparations

Azithromycin Antibacterials

Clarithromycin Antibacterials

Erythromycin Antibacterials

Diclofenac Non-steroidal anti-inflammatory drugs

Ibuprofen Non-steroidal anti-inflammatory drugs

Carbamazepine Antiepileptics

Systemic hormonal preparations
• Reduces likelihood of pregnancy 

(“toxic to reproduction”)

• Some of natural origin 
(e.g., 17β-estradiol, estrone)

• Others synthetic (17α-
ethinylestradiol)

[6]

Presenter Notes
Presentation Notes
Reduced likelihood of unwanted pregnancies in humans
When present in the environment  Affects reproductive success

Some of natural origin:
Excretion from e.g., cows and sows can affect environmental concentrations

Synthetic:
- Contraceptive pill




OCCURRENCE DATA

• Proposed priority pharmaceuticals in the Baltic Sea
Pharmaceutical Group

17α-ethinylestradiol Systemic hormonal preparations

17β-estradiol Systemic hormonal preparations

Estrone Systemic hormonal preparations

Azithromycin Antibacterials

Clarithromycin Antibacterials

Erythromycin Antibacterials

Diclofenac Non-steroidal anti-inflammatory drugs

Ibuprofen Non-steroidal anti-inflammatory drugs

Carbamazepine Antiepileptics

Antibacterials/antibiotics
• Used against bacterial infections

• Affects cyanobacteria

• Can promote development of 
antimicrobial resistance

[7]

Presenter Notes
Presentation Notes
Used against bacterial infections, e.g.,
Pneumonia
Chlamydia
Eye- and ear infections

All priority antibacterials affect cyanobacteria (most sensitive organism)
(European Commission, Scientific Committee on Health, Environmental and Emerging Risks)


Additional concern recently:
Development of AMR
Lose the effectiveness of this type of medicine



OCCURRENCE DATA
• Proposed priority pharmaceuticals in the Baltic Sea

Pharmaceutical Group

17α-ethinylestradiol Systemic hormonal preparations

17β-estradiol Systemic hormonal preparations

Estrone Systemic hormonal preparations

Azithromycin Antibacterials

Clarithromycin Antibacterials

Erythromycin Antibacterials

Diclofenac Non-steroidal anti-inflammatory drugs

Ibuprofen Non-steroidal anti-inflammatory drugs

Carbamazepine Antiepileptics

Non-steroidal anti-inflammatory 
drugs
• To treat pain, inflammation, and 

reduce high body temperature

• Sometimes available as 
creams/ointments

[8]

Presenter Notes
Presentation Notes
Non-steroidal anti-inflammatory drugs:
Used to treat 
Pain
Inflammation
High body temperature

Sometimes available as creams/ointments
Important as it will not be metabolized as pills
Means increased loads will reach WWTPs



OCCURRENCE DATA
• Proposed priority pharmaceuticals in the Baltic Sea

Pharmaceutical Group

17α-ethinylestradiol Systemic hormonal preparations

17β-estradiol Systemic hormonal preparations

Estrone Systemic hormonal preparations

Azithromycin Antibacterials

Clarithromycin Antibacterials

Erythromycin Antibacterials

Diclofenac Non-steroidal anti-inflammatory drugs

Ibuprofen Non-steroidal anti-inflammatory drugs

Carbamazepine Antiepileptics

Antiepileptics
• Reduces involuntary shaking

• EQS based on reproductive 
success in Daphnia 

[9]

Presenter Notes
Presentation Notes
Reduces involuntary shaking in humans, i.e., epilepsy medicine

EQS based on reproductive success in Daphnia 



OCCURRENCE DATA
• Proposed pharmaceuticals of concern in the Baltic Sea

Pharmaceutical Group

Metformin Drugs used in diabetics

Clotrimazole Antifungal

Norethisterone Systemic hormonal preparations

Amoxicillin Antibacterials

Ciprofloxacin Antibacterials

Ofloxacin Antibacterials

Sulfamethoxazole Antibacterials

Tetracycline Antibacterials

Trimethoprim Antibacterials

Venlafaxine and O-desmethylvenlafaxine Antidepressants

Cypermethrin Antiparasitics [10]

Presenter Notes
Presentation Notes
11 pharmaceuticals from 6 categories
Pharmaceuticals of concern due to either
Exceedance of freshwater PNEC
Exceedance of AMR selection in wastewater PNEC
Suspected reduction of PNEC value with orders of magnitude



SALES DATA

• 33% of Baltic Sea population included in assessment

• A total of 1,470 pharmaceuticals were assessed

• Precautionary approach showed 38 pharmaceuticals of interest
o May be reduced after further ‘desk-work’ 
o Remaining pharmaceuticals subject to environmental/wastewater screening

[11]

Presenter Notes
Presentation Notes
Sales data included 1/3 of population in the Baltic Sea catchment area

Ca 1500 pharmaceuticals were assessed

A precautious approach showed 38 pharma of interest
May need further assessment, if available, such as
Removal rates in WWTPs, or proxy thereof
Excretion rates 
Environmentally hazardous properties
Pharmaceuticals which remain could be screened in environment/WW




SALES DATA

Pharmaceutical group Number of pharmaceuticals of interest

Antibiotics/Antibacterials 13

Drugs used in erectile dysfunction 1

Hormonal preparations 1

Antineoplastic and immunomodulating agents 4

Anti-acne preparations 2

Antidepressants 2

Calcium channel blockers 2

X-ray contrast media 2

Antidiarrheals, intestinal anti-inflammatory/antiinfective agents 1

Antifungals 1

Antihypertensives 1

Antiinfectives and antiseptics 1

Antipsychotic 1

Antithrombotic agents 1

Hypnotics and sedatives 1
[12]

Presenter Notes
Presentation Notes
38 pharmaceuticals of interest were distributed over 16 categories
Some in categories already mentioned:
Antibiotics/antibacterials
More than 1/3 of the pharmaceuticals of interest
Hormonal preparations
Antiparasitic products

Some previously unmentioned categories:
Maybe most notable: Antineoplastic and immunomodulating agents
Helpful to think of as : Anticancer medicine 

Not going to go through the remaining groups, but rather demonstrate the diversity of potentially environmentally hazardous pharma



• PharmaSea draft report results propose:
o Priority substances (exceeding marine EQS)

o Substances of concern (exceeding other EQS/PNECs)

o Potential pharmaceuticals for sampling in
 Environmental matrices
 Wastewaters

PharmaSea Draft Report: Summary 

[13]
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THANK YOU FOR THE ATTENTION
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