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The potential environment impact of Estetrol, a native estrogen in development for 

oral contraception 

Patrick Kestemont1, Mitchell Creinin2, Erick Nfon3, Adriana Bastidas4, Jean-Michel 

Foidart4 and Glwadys Rausin4

1Institute of Life, Earth & Environment, University of Namur, Belgium
2 University of California, Davis; Sacramento, CA
3Smithers, North Yorkshire, United Kingdom (ERSinfo@smithers.com)
4Mithra Pharmaceuticals, Liege, Belgium

OBJECTIVE

Because contraceptive estrogens are released into the environment after oral use, 

we evaluated the potential environmental impact of estetrol on aquatic organisms.

METHODS

We calculated the predicted environmental concentration (PEC) of estetrol 15 mg in 

aquatic environment using the estimated market penetration factor (Fpen=0.002), 

the daily wastewater volume per inhabitant (200 L) and a dilution factor of 10. We 

applied standard environmental tests on aquatic species: a growth inhibition test 

using freshwater alga (estetrol 100 mg/L), reproduction test using a crustacean 

Daphnia magna (estetrol 0-10 mg/L), and full life-cycle test using the Japanese 

medaka, including parents (F0) and two successive offspring generations (F1, F2) 

(estetrol from 0-10 mg/L for F0, 0-0.1 mg/L for F1 and F2). Endpoints were survival, 

fecundity, fertility (F0 and F1), hatching success (F1 and F2), and growth and 

vitellogenin concentration (F1). We determined the No Observed Effect 

Concentration (NOEC) as the dose without detectable alterations and compared 

outcomes to the PEC. 

RESULTS

Estetrol PEC was 0.01 mcg/L. The NOEC of algal and crustacean tests were 100 mg/

L and 11.5 mg/L, respectively. In the full-life cycle fish test, estetrol did not affect 

any measured endpoints at all concentrations tested, except a reduced growth and 

development of secondary sexual characteristics and increased vitellogenin levels 

in F1 males only at the two highest concentrations tested (0.032 and 0.10 mg/L). 
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CONCLUSION

Because the NOECs and doses which caused impact exceeded the PEC, the 

predicted environmental exposure to estetrol due to human use is unlikely to have 

negative effects on aquatic environments.




