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Indikationer

Substitutionsbehandling (HRT) av 0strogenbristsymtom till kvinnor
efter menopaus med minst 6 manader sedan senaste
menstruation. Forebyggande av osteoporos hos postmenopausala
kvinnor med hog risk for framtida fraktur, om de inte tal eller har
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kontraindikationer mot andra lakemedel godkanda for att
forebygga osteoporos. Begransad erfarenhet foreligger av
behandling av kvinnor 6ver 65 ar.

Kontraindikationer

Kand, tidigare genomgangen eller misstankt brostcancer

® Kand, tidigare genomgangen eller misstankt 6strogenberoende
malign tumor (t ex endometriecancer)
Odiagnostiserad genital blodning
Obehandlad endometriehyperplasi

® Tidigare eller pagaende vends tromboembolism (djup
ventrombos, lungemboli)

® Kanda trombofila sjukdomar (t ex protein C, protein S eller
antitrombinbrist)

® Aktiv eller tidigare genomgangen arteriell tromboembolisk
sjukdom (t ex angina, hjartinfarkt)

® Akut eller tidigare leversjukdom sa lange
leverfunktionsvardena ej normaliserats

® K&nd 6verkanslighet mot de aktiva innehallsamnena eller mot
nagot hjalpamne

® Porfyri.

Dosering

Novofem ar ett kontinuerligt sekventiellt HRT-preparat for oral
anvandning. Ostrogen tillférs kontinuerligt. Gestagen tillfors
sekventiellt, d v s under 12 dagar i varje 28 dagars cykel. En tablett
intas dagligen i foljande ordning: 0strogenbehandling (rod
filmdragerad tablett) i 16 dagar, foljt av ostrogen/gestagen
behandling (vit filmdragerad tablett) i 12 dagar. Efter att den sista
vita tabletten tagits fortsatts behandlingen nasta dag med den
forsta roda tabletten fran en ny férpackning. En
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menstruationsliknande blodning uppkommer vanligtvis i borjan av
en ny behandlingscykel. Kvinnor som inte redan far HRT eller
kvinnor som gar 6ver fran kontinuerlig kombinerad HRT kan
paborja behandling med Novofem nar helst det passar. For kvinnor
som gar 6ver fran ett annat sekvenspreparat bér behandlingen
paborjas dagen efter att tidigare behandling avslutats. Vid
behandlingsstart och vid fortsatt behandling av postmenopausala
symtom ska lagsta effektiva dos anvandas under kortast mojliga
tid. Overgang till ett kombinationspreparat med hoégre dos bor
overvagas om behandlingen efter 3 manader inte givit
tillfredsstallande symtomlindring. Om patienten glomt att ta en
tablett, ska tabletten tas sa snart som mojligt inom 12 timmar. Om
mer an 12 timmar gatt ska tabletten kasseras. Glomd dos kan 6ka
sannolikheten for genombrottsblodning och stankblddning.

Varningar och forsiktighet

For behandling av postmenopausala symtom ska HRT endast
paborjas om symtomen paverkar livskvaliteten negativt. Vid all
behandling ska en noggrann vardering av risk/nytta-balansen goras
minst en gang om aret och HRT ska endast fortsatta sa lange
nyttan Overvager riskerna.

Kunskap kring riskerna associerade med HRT vid behandling av
prematur menopaus ar begransad. Pa grund av lag absolut risk hos
yngre kvinnor, kan dock nytta/risk-balansen for dessa kvinnor vara
mer fordelaktig an for aldre kvinnor.

Medicinsk undersokning/uppfdlining av behandling

Innan HRT inleds eller aterupptas ska en noggrann anamnes tas,
inklusive uppgifter om arftliga sjukdomar. En allman medicinsk och
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gynekologisk undersokning, som ocksa inkluderar undersékning av
brdosten, ska goras med hansyn tagen till patientens egen
sjukhistoria och till kontraindikationer och varningar vid
behandlingen. Under behandlingstiden rekommenderas
regelbundna kontroller vars frekvens och utformning bor anpassas
till den enskilda kvinnan. Kvinnan ska informeras om vilken typ av
forandringar i brosten hon bor rapportera till sin lakare eller
sjukskoterska/barnmorska (se Brostcancer nedan).

Kontroller, inklusive ldampliga bildatergivningsverktyg som t ex
mammografi, ska utforas i enlighet med gallande rutiner for
screening for den friska kvinnan samt i ovrigt anpassas efter den
enskilda kvinnans kliniska behov.

Tillstand som kréver skadrpt uppmérksamhet

Vid forekomst av nagot av nedan angivna tillstand eller om
patienten tidigare haft tillstandet och/eller om det forvarrats under
graviditet eller tidigare hormonbehandling ska patienten dvervakas
speciellt. Hansyn ska tas till att dessa tillstand kan aterkomma eller
forvarras vid behandling med Novofem:

Leiomyom (uterin fibroid) eller endometrios

Riskfaktorer for tromboembolisk sjukdom (se nedan)
Riskfaktorer for ostrogenberoende tumorer, t ex forsta gradens
arftlighet for brostcancer

Hypertoni

Leversjukdom (t ex leveradenom)

Diabetes mellitus med eller utan karlkomplikation
Gallstenssjukdom

Migran eller (svar) huvudvark
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Systemisk lupus erythematosus (SLE)
Tidigare endometriehyperplasi (se nedan)
Epilepsi

Astma

Otoskleros.

Skal till att omedelbart avbryta behandlingen

Behandlingen bor avbrytas vid upptradande av kontraindikationer
samt i foljande situationer:

Gulsot (ikterus) eller konstaterad forsamrad leverfunktion
Signifikant 0kning av blodtrycket

Debut av migranliknande huvudvark

Graviditet.

Endometriehyperplasi och carcinom

For kvinnor med intakt livmoder ar risken for endometriehyperplasi
och endometriecancer 6kad nar enbart dstrogen ges under lang tid.
Den rapporterade okningen av risk for endometriecancer hos
kvinnor behandlade med enbart dstrogen varierar mellan en
fordubbling till 12 ganger storre risk i jamforelse med
icke-behandlade beroende pa behandlingens langd och
ostrogendos. Efter avslutad behandling kan risken forbli forhojd |
minst 10 ar.

Tillagg av ett gestagen cykliskt under minst 12 dagar per
manad/28 dagars behandlingscykel eller kontinuerlig behandling
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med kombinerat 0strogen-gestagen av icke-hysterektomerade
kvinnor, minskar den okade risken associerad med behandling med
enbart ostrogen.

Genombrottsblodning och/eller stankblodning kan forekomma
under de forsta behandlingsmanaderna. Om genombrottsblodning
eller stankblodning fortsatter efter de forsta
behandlingsmanaderna, upptrader efter en viss tids behandling
eller fortsatter efter avslutad behandling, ska orsaken utredas,
vilket kan inkludera endometriebiopsi for att utesluta
endometriemalignitet.

Brostcancer

Den samlade kunskapen visar att det finns en okad risk for
brostcancer hos kvinnor som behandlats med ostrogen-gestagen i
kombination eller med enbart dstrogen, som beror pa
behandlingens langd.

En randomiserad placebokontrollerad studie, the Women’s Health
Initiative (WHI) och en metaanalys av prospektiva epidemiologiska
studier pavisar konsekvent en 6kad risk fér brostcancer hos kvinnor
som behandlas med ostrogen-gestagen kombinerat, som blir
pataglig efter ungefar 3 (1-4) ar.

Resultat fran en stor metaanalys visade att den 6kade risken
minskar med tiden efter avslutad behandling, och att den tid det
tar for att aterga till baslinjevardena beror pa hur lange den
tidigare HRT-behandlingen har varat. Om HRT tagits i mer an 5 ar
kan risken kvarsta i 10 ar eller mer.
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HRT, speciellt kombinationer av dstrogen och gestagen, okar
densiteten i mammografiska bilder. Detta kan férsvara mojligheten
att radiologiskt upptacka brostcancer.

Ovarialcancer (Aggstockscancer)

Ovarialcancer ar mycket mer sallsynt an brostcancer.

Hos kvinnor som tar HRT med enbart ostrogen eller kombinerat
0strogen-gestagen, finns enligt epidemiologiska belagg fran en stor
metaanalys, en latt forhojd risk. Risken blir tydlig inom 5 ars
anvandning och gar tillbaka med tiden efter avbruten behandling.
Enligt andra studier, sasom WHI-prévningen, kan anvandning av
kombinerade HRT-preparat vara forknippat med en liknande eller
nagot lagre risk .

Venos tromboembolisk sjukdom

HRT ar associerat med en 1,3-3 ganger storre risk for utveckling av
venos tromboembolism (VTE), d v s djup ventrombos eller
lungemboli. Forekomsten av en sadan handelse ar mer trolig under
det forsta aret av HRT an senare.

Patienter med kanda trombofila tillstand har en 6kad risk for VTE
och HRT kan o0ka denna risk. HRT ar darfor kontraindicerat for
dessa patienter.

Allmant erkanda riskfaktorer for VTE inkluderar anvandning av
0strogener, hogre alder, stora kirurgiska ingrepp, langvarig

immobilisering, fetma (BMI >30 kg/mz), graviditet och postpartum
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-perioden, systemisk lupus erythematosus (SLE) och cancer. Det
rader ingen konsensus om den mojliga rollen for aderbrack i
samband med VTE.

Som hos alla postoperativa patienter bor forebyggande atgarder
for att forhindra VTE Gvervagas efter kirurgi. Om langre tids
immobilisering kan forvantas efter en planerad operation
rekommenderas uppehall i substitutionsbehandlingen 4-6 veckor
innan ingreppet. Behandlingen ska inte aterupptas forran kvinnan
ar fullstandigt mobiliserad.

Kvinnor utan egen anamnes pa VTE, men med en
forstahandsslakting med historik av vends tromboembolism i ung
alder, kan erbjudas utredning efter noggrann radgivning angaende
dess begransningar (endast en del av trombofila defekter
identifieras av en utredning).

Om en trombofil defekt identifieras som en annan typ an venos
tromboembolism hos familjemedlemmar eller om defekten har en
okad svarighetsgrad (t ex defekter for antitrombin, protein S eller
protein C, eller en kombination av defekter) sa ar HRT
kontraindicerat.

Balansen mellan risk och nytta bor noga overvagas infor HRT till
kvinnor som kroniskt behandlas med antikoagulantia.

Om VTE utvecklas efter att behandlingen pabdrjats, bor preparatet
sattas ut. Patienter ska uppmanas kontakta lakare vid symtom som
kan tyda pa VTE (t ex vid smartsam svullnad av ett ben, plotslig
brostsmarta, dyspné).
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Kranskarlssjukdom

Randomiserade kontrollerade studier har inte kunnat pavisa nagot
skydd mot hjartinfarkt hos kvinnor med eller utan befintlig
kranskarlssjukdom, som behandlats med kombinerat dstrogen-
gestagen i kombination eller enbart 6strogen HRT.

Den relativa risken for kranskarlssjukdom under behandling med
kombinerat 6strogen-gestagen HRT ar nagot 6kad. Eftersom
baslinjen for absolut risk for kranskarlssjukdom ar starkt kopplat till
alder, ar antalet extra fall av kranskarlssjukdom pa grund av
anvandning av dstrogen-gestagen valdigt lagt hos friska kvinnor
nara menopaus, men okar med stigande alder.

Ischemisk stroke

Behandling med kombinerad 0strogen-gestagen eller med enbart
ostrogen ar associerat med upp till 1,5 ganger okad risk for
ischemisk stroke. Den relativa risken forandras inte med alder eller
tidsintervall efter menopaus. Dock okar den generella risken for
stroke med aldern hos kvinnor som behandlas med HRT, eftersom
baslinjen for stroke-risk ar starkt aldersberoende.

Hypotyreos

Patienter som kroniskt behandlas med tyroideahormon bor

kontrolleras regelbundet under behandling med HRT, for att
sakerstalla att mangden tyroideahormon haller sig inom en

acceptabel niva.

Andra tillstand
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Ostrogener kan ge vatskeretention varfor patienter med
hjartsjukdom eller nedsatt njurfunktion bor observeras noga.

Kvinnor med kand hypertriglyceridemi bor noggrant foljas upp
under behandling med HRT eftersom sallsynta fall av starkt
forhojda triglyceridnivaer i plasma, som kan leda till pankreatit, har
beskrivits vid 6strogenbehandling till kvinnor med detta tillstand.

Exogena Ostrogener kan orsaka eller forvarra symtom pa hereditart
och forvarvat angioodem.

Ostrogener 6kar mangden tyreoideabindande globulin (TBG), vilket
medfor okade nivaer av cirkulerande tyreoideahormon, matt sasom
proteinbundet jod (PBI), T4-nivaer (méatt med kolonn eller med
radioimmunoassay, RIA) och T3-nivaer (matt med RIA). T3
-resinupptaget minskar, vilket speglar de 6kade nivaerna av TBG.
Koncentrationerna av fritt T4 och fritt T3 &r opaverkade. Aven
andra bindande proteiner kan oka i serum, t ex
kortikosteroidbindande globulin (CBG) och konshormonbindande
globulin (sex hormone binding globulin, SHBG), vilket leder till
okade nivaer av cirkulerande kortikosteroider respektive
konssteroider. De fria eller biologiskt aktiva
hormonkoncentrationerna forandras dock inte. Andra
plasmaproteiner kan oka (substrat for angiotensin/renin,
alfa-1-antitrypsin och ceruloplasmin).

Anvandning av HRT forbattrar inte kognitiv funktion. Det finns vissa
bevis for en dkad risk for trolig demens hos kvinnor som borjar
anvanda kontinuerlig kombinerad eller enbart 0strogen HRT efter
65 ars alder.
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Forhojda ALAT-varden

Under kliniska provningar med patienter som behandlats for
hepatit C-virusinfektioner (HCV) med kombinationsregimen
ombitasvir/paritaprevir/ritonavir med eller utan dasabuvir, forekom
forhojda ALAT-varden mer an 5 ganger den dvre normalgransen
(ULN) signfikant mer frekvent hos kvinnor som anvande lakemedel
innehallande etinylestradiol, sasom kombinerade hormonella
preventivmedel (CHCs). Dessutom har forhojda ALAT-varden aven
observerats hos patienter som behandlats med
glekaprevir/pibrentasvir, hos kvinnor som anvande lakemedel med
etinylestradiol, sasom CHCs. Kvinnor som anvande lakemedel
innehallande andra 6strogen an etinylestradiol, som till exempel
estradiol, hade en ALAT forhojningshastighet liknande de som inte
anvande Ostrogen. Pa grund av det begransade antalet kvinnor
som anvande dessa andra 0strogen, ska forsiktighet beaktas vid
co-administrering med kombinationsregimen
ombitasvir/paritaprevir/ritonavir med eller utan dasabuvir samt
regimen glekaprevir/pibrentasvir. Se avsnitt

Interaktioner.

Novofem tabletter innehaller laktos. Patienter med nagot av
foljande sallsynta arftliga tillstand bor inte ta detta ldkemedel:
galaktosintolerans, total laktasbrist eller glukos
-galaktosmalabsorption.

Interaktioner

Metabolismen av 6strogener och gestagener kan oka vid samtidig
behandling med substanser som ar kanda for att inducera enzym
som metaboliserar lakemedel, speciellt cytokrom P450 enzymer

11 Texten utskriven fran Fass.se 2024-04-25 11:17



som antiepileptika (t ex fenobarbital, fenytoin, karbamazepin) och
medel mot infektioner (t ex rifampicin, rifabutin, nevirapin,
efavirenz).

Trots att ritonavir, telaprevir och nelfinavir ar kanda som hammare
av lakemedelsmetaboliserande enzym, har dessa substanser, nar
de ges tillsammans med steroidhormoner, inducerande
egenskaper. Naturldkemedel innehallande johannesort (Hypericum
perforatum) kan ocksa inducera metabolismen av dstrogener och
gestagener.

Den kliniska betydelsen av en dkad metabolism av dstrogener och
gestagener kan vara minskad effekt och forandringar i den uterina
blodningsprofilen.

Farmakodynamiska interaktioner

| kliniska provningar med HCV kombinationsregimen
ombitasvir/paritaprevir/ritonavir med eller utan dasabuvir, forekom
forhojda ALAT-varden mer an 5 ganger den dvre normalgransen
(ULN) signifikant mer frekvent hos kvinnor som anvande lakemedel
innehallande etinylestradiol sasom CHCs. Kvinnor som anvande
lakemedel innehallande andra dstrogen an etinylestradiol, som till
exempel estradiol, hade en ALAT forhojningshastighet liknande de
som inte anvande 6strogen. Pa grund av det begransade antalet
kvinnor som anvande dessa andra ostrogen, ska forsiktighet
beaktas vid co-administrering med kombinationsregimen
ombitasvir/paritaprevir/ritonavir med eller utan dasabuvir samt
regimen glekaprevir/pibrentasvir (se avsnitt Varningar och
forsiktighet).

Vissa laboratorietest kan paverkas av dstrogenbehandling, som
test for glukostolerans eller tyroideafunktion.
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Lakemedel som hammar aktiviteten av hepatiska mikrosomala
enzymer som metaboliserar [akemedel t ex ketokonazol kan 0ka
plasmakoncentrationen av aktiva innehallsamnen i Novofem.
Samtidig behandling med cyklosporin kan 6ka blodnivaerna av
cyklosporin, kreatinin och transaminaser pa grund av minskad
metabolism av cyklosporin i levern.

Graviditet

Novofem ar inte indicerat under graviditet.

Om graviditet intraffar under behandling med Novofem, ska
behandlingen avbrytas omgaende. Kliniska data fran ett begransat
antal graviditeter som exponerats for noretisteron, tyder pa
fosterskadande effekter. Vid hogre doser an som normalt anvands |
preventivmedel och i HRT-preparat har maskulinisering av
kvinnliga foster observerats.

Resultaten fran de flesta epidemiologiska studier som genomforts
hittills och som ar relevanta gallande oavsiktlig fetal exponering
med kombinationer av dstrogen+gestagen tyder inte pa
teratogena eller fetotoxiska effekter.

Amning

Novofem ar inte indicerat under amning.

Trafik

Novofem har ingen effekt pa formagan att framfora fordon och
anvanda maskiner.

Biverkningar

Kliniska prévningar

13 Texten utskriven fran Fass.se 2024-04-25 11:17



De vanligaste biverkningarna rapporterade i kliniska studier vid
behandling med HRT som liknar Novofem var 0mhet i brosten och
huvudvark (rapporterad hos =10 % av patienterna).

Biverkningar upptagna i tabell nedan kan upptrada vid 6strogen
-gestagenbehandling.

Frekvensen harror fran kliniska provningar med HRT-preparat som
liknar Novofem och fran en Post Marketing Surveillance studie pa

Novofem.
Organsyste |Mycket Vanliga Mindre Sallsynta
m vanliga >1/100; vanliga >1/10 000;
>1/10 <1/10 >1/1000; <1/1000
<1/100
Infektioneroc Vaginal cand
hinfestatione idiasis
r
Immunsyste Allergisk
met reaktion
Psykiska Nervositet
stérningar
Centrala och [Huvudvark |Yrsel Migran Vertigo
periferanerv Somnldshet |Libidostornin
systemet Depression |gar (e
specificerad
e)
Blodkarl Forhojt blodt [Perifer embo

ryck

li och trombo

S
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Forsamrad h
ypertension

Magtarmkan Dyspepsi Krakning Diarré
alen Buksmartor Uppkérdhet
Flatulens
lllamaende
Lever och Gallblasesjuk
gallvagar dom
Gallsten
Hud och sub Hudutslag |Alopeci Acne
kutanvavnad Klada
Muskuloskel Muskelkram
etalasystem per
etochbindva
ven
Reproduktio |Brostomhet |Vaginalblodn Uterin fibroid
nsorganoch ing
brostkortel Forsamring
av uterina
fibroider
Allmanna Odem
symtomoch/
ellersymtom
vidadministr
erings-stallet
Underso6knin Viktékning
gar

Spontanrapporterade biverkningar
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Forutom ovan namnda biverkningar har foljande
spontanrapporterade biverkningar bedomts ha magjligt samband
med behandling med Novofem. Frekvensen av dessa biverkningar
kan inte berdknas fran tillgangliga data:

- Neoplasier; benigna och maligna (samt cystor och polyper):
Endometriecancer

- Immunsystemet: Allmanna overkanslighetsreaktioner (t ex
anafylaktisk reaktion/chock)

- Psykiska stdrningar: Angest

- Centrala och perifera nervsystemet: Stroke

- Ogon: Synstérningar

- Hjartat: Hjartinfarkt

- Blodkarl; Forsamrad hypertoni

- Lever och gallvagar: Forvarrad eller aterkommande
gallstenssjukdom

- Hud och subkutan vavnad: Seborré, angioneurotiskt 6dem,
hirsutism

- Reproduktionsorgan och brostkortel: Endometriehyperplasi,
vulvovaginal klada

- Undersokningar: Viktminskning

Andra biverkningar har rapporterats i samband med
ostrogen/gestagen behandling:

- Hud och subkutan vavnad: Kloasma, erythema multiforme,
erythema nodosum, hemorragiskt hudutslag och vaskular purpura
- Sannolik demens dver 65 ars alder.

- Torra 6gon

- Andringar i tarfilmens sammansattning

Risken for brostcancer
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En upp till dubblerad risk for att fa bréstcancer har rapporterats for
kvinnor som fatt kombinerad behandling med 6strogen och
gestagen i mer an 5 ar.

For kvinnor som tagit enbart dstrogen ar en eventuellt okad risk
lagre jamfort med risken hos kvinnor som fatt kombinerad
behandling med o6strogen och gestagen.

Risken ar beroende av behandlingstidens langd.

Berakning av absolut risk baserad pa resultat fran den storsta
randomiserade placebokontrollerade studien (WHI-studien) och den
storsta metaanalysen av prospektiva epidemiologiska studier
presenteras nedan:

Den storsta metaanalysen av prospektiva epidemiologiska studier

Berdknad 6kad risk for brostcancer efter 5 ars anvandning hos
kvinnor med BMI 27 (kg/mz)

Alder vid HRT-st Incidens per Relativ risk Extra fall per
art (ar) 1 000 under en 1 000 kvinnor
5-arsperiod som anvant HRT
bland kvinnor efter 5 ar
som aldrig
anvant HRT (50-
54 ar)*
Enbart dstrogen
50 13,3 1,2 2,7

Kombinerat dstrogen-gestagen
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50 13,3 1,6 8,0

* Taget fran baslinje for incidensen (incidence rate) i England 2015

hos kvinnor med BMI 27 (kg/mz).

Observera att bakgrundsincidensen varierar mellan olika EU-lander,
vilket innebar att antalet extra fall av bréstcancer kan variera pa
motsvarande satt.

Berdknad 6kad risk for bréstcancer efter 10 ars anvandning hos
kvinnor med BMI 27 (kg/mz)

Alder vid HRT-st [Incidens per Relativ risk Extra fall per
art (ar) 1 000 under en 1 000 kvinnor
10-arsperiod som anvant HRT
bland kvinnor efter 10 ar
som aldrig
anvant HRT (50-
59 ar)*
Enbart 6strogen
50 26,6 1,3 7,1
Kombinerat dstrogen-gestagen
50 26,6 1,8 20,8

* Taget fran baslinje for incidensen (incidence rate) i England 2015

hos kvinnor med BMI 27 (kg/mz).

Observera att bakgrundsincidensen varierar mellan olika EU-lander,
vilket innebar att antalet extra fall av bréstcancer kan variera pa
motsvarande satt.

Women's Health Initiative-studier (WHI), USA - Adderad risk for
bréstcancer efter 5 ars anvandning
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Alder (ar) Incidensen per 1|Relativ risk Extra fall per 1
000 kvinnor ipla [(95% ClI) 000 kvinnor
cebo-gruppen somanvant HRT
under en under en 5-arsp
5-arsperiod eriod(95% Cl)

Enbart konjugerade dstrogener
50-79 21 0,8 (0,7-1,0) -4 (-6-0)*
Konjugerade Gstrogener+medroxiprogesteronacetat**
50-79 17 1,2 (1,0-1,5) 4 (0-9)

* WHI-studien pa kvinnor utan livmoder, vilken inte visade en 6kad
risk for brostcancer.

¥ Nar analysen begransades till kvinnor som fore studien inte hade
anvant HRT fanns ingen uppenbar 0kad risk under de forsta 5
behandlingsaren. Efter 5 ar var risken hogre an hos
icke-behandlade.

Cl = konfidensintervall

Risk for endometriecancer

Risken for endometriecancer ar cirka 5 fall per 1 000 kvinnor med
kvarvarande livmoder som inte anvander HRT.

For kvinnor med kvarvarande livmoder rekommenderas inte

anvandning av enbart ostrogen HRT eftersom det okar risken for
endometriecancer.
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Beroende pa behandlingstidens 1dngd med enbart dstrogen och dos
en 0strogen, varierar riskokningen for endometriecancer i
epidemiologiska studier mellan 5 och 55 extra fall per 1 000
kvinnor i aldern mellan 50 och 65 ar.

Tilldgg av en gestagen till 6strogen-behandlingen i atminstone 12
dagar per cykel kan forebygga denna okade risk. | studien Million
Women Study (MWS) visade fem ars kombinerad HRT (sekventiell
eller kontinuerlig) ingen O0kad risk for endometriecancer (Relativ
risk pa 1,0 (0,8-1,2)).

Ovarialcancer (Aggstockscancer)

Anvandning av HRT med enbart dstrogen eller kombinerat 6strogen
-gestagen har forknippats med en latt forhojd risk for att fa
diagnosen ovarialcancer.

Vid en metaanalys fran 52 epidemiologiska studier rapporterades
en forhojd risk for ovarialcancer hos kvinnor som anvander HRT
jamfort med kvinnor som aldrig anvant HRT (RR 1,43; 95-procentigt
Kl 1,31-1,56). For kvinnor i aldern 50 till 54 ar som tar HRT i 5 ar
ger detta omkring 1 extra fall per 2 000 anvandare. For kvinnor i
aldern 50 till 54 som inte tar HRT kommer ungefar 2 av 2000
kvinnor diagnosticeras med ovarialcancer under en 5-arsperiod.

Risk for venos tromboembolism

HRT &r associerat med en 1,3-3 ganger storre relativ risk for att
utveckla vends tromboembolism (VTE), d v s djup ventrombos eller
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lungemboli. Férekomsten av en sadan handelse ar mer trolig under
det forsta aret av HRT &n senare. Resultat fran WHI-studier
presenteras nedan:

WHI-studier, USA - Adderad risk for VTE under 5 ars anvandning

Alder (ar) Incidensen per 1|Relativ risk Extra fall per 1
000 kvinnor ipla [(95% Cl) 000 kvinnor
cebogruppen som anvant HRT
under en under en
5-arsperiod 5-arsperiod

(95% Cl)
Enbart ostrogen (oralt)*
50-59 7 1,2 (0,6-2,4) 1 (-3-10)
Kombinerat 6strogen-gestagen (oralt)
50-59 4 2,3(1,2-4,3) 5(1-13)

* Studie pa kvinnor utan livmoder
Cl = konfidensintervall

Risk for kranskarlssjukdom

Risken for kranskarlssjukdom &r nagot férhojd hos anvandare av
kombinerat dstrogen-gestagen HRT 6ver 60 ars alder.

Risk for ischemisk stroke
Behandling med enbart 6strogen och kombinerad dstrogen-
gestagen ar associerat med upp till 1,5 ganger 6kad relativ risk for

ischemisk stroke. Risken for hemorragisk stroke ar inte 0kad under
anvandning av HRT,
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Denna relativa risk ar inte beroende av alder eller
behandlingstidens langd, men eftersom baslinjerisken ar starkt
beroende av alder, kommer den totala risken for stroke hos kvinnor
som anvander HRT att 6ka med aldern.

WHI-studierna kombinerade - Adderad risk for ischemisk stroke*
éver 5 ars anvandning

Alder (ar) Incidensen per 1|Relativ risk Extra fall per 1
000 kvinnor ipla [(95% ClI) 000 HRT-anvan
cebogruppen un dare underen 5
der en 5-arsperi -arsperiod
od (95% Cl)
50-59 8 1,3(1,1-1,6) 3 (1-5)

* Ingen differentiering mellan ischemisk och hemorragisk stroke.
Cl = konfidensintervall

Rapportering av misstankta biverkningar

Det ar viktigt att rapportera misstankta biverkningar efter att
lakemedlet godkants. Det gor det mojligt att kontinuerligt 6vervaka
lakemedlets nytta-riskférhallande. Halso- och sjukvardspersonal
uppmanas att rapportera varje misstankt biverkning till
Lakemedelsverket, men alla kan rapportera misstankta
biverkningar till Lakemedelsverket, www.lakemedelsverket.se.
Postadress

Lakemedelsverket
Box 26
751 03 Uppsala

Overdosering
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http://www.lakemedelsverket.se/

Symtom pa 6verdosering med orala 6strogener ar brostdmhet,
illamaende, krakningar och/eller metrorrhagia. Overdosering av
gestagener kan leda till sankt stamningslage, trotthet, acne och
hirsutism. Behandling bor vara symtomatisk.

Farmakodynamik

Estradiol: Den aktiva substansen, syntetiskt 17-beta-estradiol, ar
kemiskt och biologiskt identiskt med endogent, humant estradiol.
Den ersatter den forlorade 0strogenproduktionen hos
postmenopausala kvinnor och lindrar menopausala symtom.
Ostrogener forhindrar benforlust efter menopaus eller efter
ooforektomi.

Noretisteronacetat: Syntetiskt gestagen. Eftersom Ostrogen
stimulerar tillvaxten av endometriet okar risken for
endometriehyperplasi och endomeriecancer om det ges ensamt.
Gestagentillagg reducerar den ostrogeninducerande risken for
endometriehyperplasi hos kvinnor som inte ar hysterektomerade.
Lindring av postmenopausala symtom uppnas under behandlingens
forsta veckor.

Regelbundna bortfallsblodningar, som varade i genomsnitt 3-4
dagar, upptradde i en Post Marketing Surveillance studie hos 91%
av kvinnorna som anvant Novofem i 6 manader. Vanligtvis borjade
bortfallsblédningen nagra dagar efter att den sista tabletten i
gestagen-fasen tagits.

Ostrogenbrist efter menopaus ar associerat med en 6kad
benomsattning och en minskning av benmassan. Effekten av
ostrogen pa benmineralinnehallet (Bone Mineral Density, BMD) &r
dosberoende. Effekten tycks kvarsta sa lange behandlingen pagar.
Efter avslutad HRT sker forlusten av benmassa over tid i ungefar
samma takt som hos obehandlade kvinnor.
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Resultat fran WHI studien och fran meta-analys av andra studier
visar att anvandning av HRT med enbart dstrogen eller med
ostrogen-gestagen i kombination, givet till foretradesvis friska
kvinnor, minskar risken for hoft- och kotfrakturer och andra
osteoporosfrakturer. HRT kan aven forhindra frakturer hos kvinnor
med lag benmassa och/eller med diagnostiserad osteoporos.
Bevisen for detta ar dock begransade.

Randomiserade, dubbelblinda, placebokontrollerade studier visar
att 1 mqg estradiol forhindrar postmenopausal forlust av
benmineraler samt dkar benmineralinnehallet. Effekten pa ryggrad,
larbenshals och trochanter var 2,8%, 1,6% respektive 2,5% efter 2
ars behandling med 1 mg 17-beta-estradiol utan tilldgg av
gestagen.

Farmakokinetik

Efter oral administrering av 17-beta-estradiol i mikroniserad form
sker ett snabbt upptag fran magtarmkanalen. 17-beta-estradiol
genomgar en omfattande forsta-passage-metabolism i levern och i
andra enterala organ. Efter intag av 1 mg uppgar Cmax till cirka 27

pg/ml (13-40 pg/ml) inom 6 timmar. Ytan under kurvan, AUC(O_tZ)

ar 629 h x pg/ml. Halveringstiden av 17-beta-estradiol ar omkring
25 timmar. 17-beta-estradiol cirkulerar bunden till SHBG (37%) och
till aloumin (61%). Endast cirka 1-2 % ar obundet.
17-beta-estradiol metaboliseras huvudsakligen i lever och tarm,
men dven i malorgan under bildning av mindre aktiva eller inaktiva
metaboliter sasom 6stron, katekoldstrogener samt ett flertal sulfat-
och glukuronidkonjugat. Ostrogener utséndras med gallan, varefter
de hydrolyseras och aterupptas (enterohepatisk cirkulation), men
elimineras i huvudsak via urinen i biologiskt inaktiv form.

Efter oral administrering absorberas noretisteronacetat snabbt och
omvandlas till noretisteron (NET). Den genomgar férsta-passage-
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metabolism i levern och andra enterala organ. Efter intag av 1 mg
uppgar Cmax till cirka 9 ng/ml (6-11 ng/ml) inom 1 timme. Ytan

under kurvan, AUC ar 29 h x pg/ml. Den terminala

(0-tz)
halveringstiden for NET ar cirka 10 timmar. NET binder till SHBG
(36%) och till aloumin (61%). De viktigaste metaboliterna ar isomer
er av 5-alfa-dihydronoretisteron och tetrahydronoretisteron, vilka
utsondras i huvudsak med urinen som sulfat- eller
glukuronidkonjugat.

Farmakokinetiken for estradiol paverkas inte av noretisteronacetat.
Farmakokinetiken hos aldre har ej studerats.

Prekliniska uppgifter

Djurexperimentella studier med estradiol och noretisteronacetat
har visat 6strogena och gestagena effekter som forvantat. Bada
substanserna visar embryotoxiska effekter och anomalier i
utveckling av urogenitala organen i reproduktionstoxikologiska
studier. Estradiols och noretisteronacetats toxicitetsprofiler ar
valkdnda och visar inte pa nagra andra risker for manniska utover
de som ar upptagna och som galler generellt for HRT.

Innehall

En rod filmdragerad tablett innehaller:
Estradiol 1 mg (som estradiolhemihydrat).

En vit filmdragerad tablett innehaller:
Estradiol 1 mg (som estradiolhemihydrat) samt noretisteronacetat
1 maq.

Hjalpamne med kand effekt: laktosmonohydrat:
Varje rod filmdragerad tablett innehaller laktosmonohydrat 37,3
mg
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Varje vit filmdragerad tablett innehaller laktosmonohydrat 36,8 mg

For fullstandig forteckning over hjalpamnen.
Bade vita och réda tabletter innehaller:

Laktosmonohydrat
Majsstarkelse
Hydroxipropylcellulosa
Talk
Magnesiumstearat

Filmdragering

Vit filmdragerad tablett:
Hypromellos, glyceroltriacetat och talk.

Rod filmdragerad tablett:
Hypromellos, rod jarnoxid (E172), titandioxid (E171),
propylenglykol och talk.

Blandbarhet

Ej relevant.
Miljopaverkan
Estradiol

Miljorisk: Anvandning av estradiol har bedomts medféra medelhog
risk for miljopaverkan.

Nedbrytning: Estradiol bryts ned langsamt i miljon.
Bioackumulering: Estradiol har Iag potential att bioackumuleras.
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Detaljerad miljéinformation

Environmental risk assessment of estrogens in pharmaceutical
products marketed by Novo Nordisk in Sweden in 2020

1. 17B-estradiol and its main metabolites estrone and estriol

Environmental risk: Use of 17B-estradiol has been considered to
result in a moderate environmental risk. Both 17B-estradiol and its
two main metabolites estrone and estriol are considered.

Degradation: 17B-estradiol is slowly degraded in the environment.

Bioaccumulation: 17B-estradiol is assessed not to have a high
potential for bioaccumulation. The two main metabolites, estrone
and estriol are considered to have a low poten-tial for
bioaccumulation.

PBT/vPvB: Neither 17B-estradiol nor its two main metabolites are
considered to be PBT/vPvB substances.

Detailed background information
2. The active pharmaceutical ingredients (API)

17B-estradiol is used for hormone replacement therapy of women
with menopause complications.

17B-estradiol is metabolized during human metabolism into the
major transformation products estrone, estriol, estrone sulfate and
estrone glucoronide (Ref. 31, 48, 65).
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17B-estradiol, estrone and estriol are natural estrogens which
belong to the class of steroid hormones. 17B-estradiol is the
primary female sex hormone and estrone is the primary metabolite
of 17B-estradiol.

Chemical name 17B-estradiol (E2)
CAS no. 50-28-2

Molecular formula C18H2402

Molecular weight 272.38 g/mol

Chemical name Estrone (E1)
CAS no. 53-16-7

Molecular formula C18H2202

Molecular weight 270.37 g/mol

Chemical name Estriol (E3)
CAS no. 50-27-1

Molecular formula C18H24O3

Molecular weight 288.38 g/mol
3. Environmental Risk classification (PEC/PNEC ratio)

3.1 Predicted Environmental Concentration (PEC)

PEC (Predicted Environmental Concentration) is calculated
according to the following formula:

PEC = (A¥107%(100-R))/(365*P*V*D*100) = 1.5¥10 ®*A*(100-R)
ug/L, where
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A = Total amount of API (kg) sold in Sweden in a given year. The
total amount of estradiol (hemihydrate and valerat) sold in Sweden
in 2020 was 20.86 kg API based on IQVIA/LIF sales data (Ref. 10).
Reduction of A may be justified based on metabolism data. It can
be assumed that 17B-estradiol is metabolised in the female body
and excreted as 33% 17B-estradiol, 54% Estrone and 13% Estriol
(Ref. 5), so A is set to:

® 17B-estradiol: 33% of 20.86 kg = 6.88 kg
® Estrone: 54% of 20.86 kg = 11.26 kg
® Estriol: 13% of 20.86 kg = 2.71 kg

R = Removal rate (%) due to loss by adsorption to sludge particles,
by volatilization, hydrolysis or biodegradation. R = 0 if no data is
available. The removal rates are based on estimation of distribution
of estrogens in a municipal wastewater treatment plant in
accordance with the principles of the EU TGD (Ref. 10), and by use
of the program SimpleTreat 3.0, which estimates the relative
distribution of chemicals to each compartment: effluent, sludge
and air. The following removal rates (R) in wastewater treatment
plants are estimated (Ref. 5):

- 17B-estradiol: 40% ; Conjugated 17B-estradiol: 6-8%.
17B-estradiol is excreted by mammals as glucuronide or
sulfate conjugates in urine or in the unmetabolized form in
faeces. Adler et al. (Ref. 12) reported that 50% of 17B-estradiol
and 58% of estrone were conjugated in raw sewage.
Furthermore, they found by measurement that 87% of the
non-conjungated 17B-estradiol was removed in wastwater
treatment plant and 47% of the conjungated 17B-estradiol was
removed. Overall, a measured removal of 67% was found for
17B-estradiol and its conjugates. Thus, it is considered
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conservative to keep the SimpleTreat estimated removal for
17B-estradiol of 40%.

-~ Estrone: 8%; conjugated estrone: 0%. Adler et al. (Ref. 12)
measured that 55% of the estrone was removed whereas a
slightly higher concentration of the conjugated in the effluent
than in the effluent was found (approximately 7.5 ng/L
conjugate in the inlet and 8 ng/L conjugate in the outlet).
Overall, a measured removal of 19% was found for estrone and
its conjugates. Thus, it is considered conservative to keep the
SimpleTreat estimated removal for estrone of 8%.

- Estriol: 2%; conjugates: 0%. Thus, an overall removal for estriol
of 0% is assumed here.

P = number of inhabitants in Sweden = 9 *10°

V (L/day) = volume of wastewater per capital and day = 200
(ECHA default) (Ref. 11)

D = factor for dilution of wastewater by surface water flow =
10 (ECHA default) (Ref. 11)

On this basis the following PECs in surface water can be calculated:

® PEC for 17B-estradiol: 1.5 * 107 * 6.88 * (100-40) = 0.00062
Ha/L

® PEC for estrone: 1.5 * 10 * 11.26 * (100-8) = 0.0016 ug/L

® PEC for estriol: 1.5 ¥ 10°* 2,71 * (100) = 0.00041 ug/L

3.2 Predicted No Effect Concentration (PNEC)

Available eco-toxicological data for 17B-estradiol, estrone and
estriol and the derivation of PNEC-values is presented in this
section.
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3.2.1 17B-estradiol

A proposed EU EQS (PNEC) value has been derived for the
17B-estradiol (Ref. 7) in connection with setting 17B-estradiol on a
short-list of 19 possible new priority substances for the Water
Frame Directive (Ref. 6). The data used for the derivation of the
EQS-value is presented in Appendix together with the derivation,
and only a short overview of the derivation is given here.

Knowledge of the mode of action of 17B-estradiol - and strongly
supported by the acute and chronic test toxicity data (see
Appendix) - suggests that fish and amphibians are likely to be the
most sensitive organisms. This is supported by the available
chronic toxicity data which indicates that fish are particularly
sensitive to 17B-estradiol. Two studies were located on amphibians
with LOECs in the range of 1000-2740 ng/l reported for Rana
pipens and Xenopus laevis. These LOECs are far above the NOECs
for fish. Therefore, a SSD (Species Sensitivity Distribution) was
derived for 17B-estradiol based on data for the most sensitive
taxonomic groups, fish - expecting that chronic fish data used for
the derivation of an SSD would also be protective of the other less
sensitive group.

The lowest no observed effect concentration for 17B-estradiol is a
35-50 d NOEC of 0.5 ng/I (Ref. 48) for the trout (Onchorhynchus
mykiss). The observed effects were sperm volume, sperm density
and fertilization success. The study was not carried out according
to a guideline. Experiments took place in four identical

flow-through 0.5 m?> tanks (three replicates and one control - each
tank with 10 males and 3 females of approximate same size).

Water inflow temperature was 6°C and air saturation of water was
>90%. Fish were kept under natural photoperiod (experiments
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were carried out in Kreuzstein in Sankt Gilgen, Upper Austria during
December - January).

Overall, reliable chronic NOEC values were available for 11 species
of fish and the SSD was based on these 11 fish species (Ref. 7). The
HC5 for the SSD was found at 0.8 ng/l. Based on the available
dataset and the knowledge of the mode of action, an assessment
factor of 2 was considered appropriate. This gives an AA-EQS of 0.4
ng/l.

This derivation of the AA-EQS was reviewed by SCHER (Ref. 8).
Both the reliability and the ecological relevance of the endpoints
and taxonomic groups were considered. Overall, the SCHER
supported the proposed AA-EQS of 0.4 ng/l for 17B-estradiol.

In conclusion, a PNEC of 0.4 ng/L is used for 17B-estradiol

3.2.2 Estrone

A PNEC-value has been derived for estrone in connection with
setting the substance (together with 17B-estradiol) on a short-list
of 19 possible new priority substances for the Water Frame
Directive (Ref. 6).

A well-accepted EU PNEC for estrone has been derived at 3.6 ng/I
(Ref. 59).

Environmental toxicity data for estrone has been collected and are
presented in the annex.

As for 17B-estradiol, the mode of action for estrone suggests that
fish and amphibians are likely to be the most sensitive organisms.
Based on available data, fish is found to be the most sensitive
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species to estrone. A NOEC for estrone of 36 ng/l was obtained in
40-day study with Danio rerio (according to OECD Draft Test
Guideline: A 40-day Juvenile Zebrafish Assay for screening of
Endocrine Disrupting Chemicals), and a NOEC for estrone of 5 ng/I
was obtained in a 90-day study (no guideline followed, fish specie:
Oryzias latipes, effects measured: Organ weight in relationship to
body weight; hatch, Vitellogenin 1 mRNA).

As for 17B-estradiol, the mode of action for estrone is well-known
and fish is the most sensitive species. Therefore, an assessment
factor of 10 for the chronic fish toxicity data is considered justified.

Using an assessment factor of 10, a PNEC of 0.5 ng/L was obtained.

3.2.3 Estriol

As for 17B-estradiol and estrone, the mode of action for estriol is
well-known and fish is the most sensitive species. Therefore, an
assessment factor of 10 for the chronic fish toxicity data is
considered justified.

The No Observed Effect Concentration (NOEC) for induction of
vitellogenin, which is considered a chronic eco-toxicity test, is
found at 0.0465 ug/l for estriol (Ref. 49; not-a guideline study; test
species Oryzias latipes, duration of study 90 days, temperature: 25
+ 1 °C, three replicates and one control; 30 embryos per replicate).

Using an assessment factor of 10, a PNEC of 4.7 ng/L was obtained.

3.2.4 Derived PNECs
PNEC for the three APIs in surface water is:

33 Texten utskriven fran Fass.se 2024-04-25 11:17



® PNEC for 17B-estradiol: 0.0004 ug/L
® PNEC for estrone: 0.0005 ug/L
® PNEC for estriol: 0.0047 ug/L

3.3 Calculation of the risk quotient (PEC/PNEC)
The following risk quotient PEC/PNEC can be calculated:

® PEC/PNEC for 17B-estradiol: 0.00062/0.0004 = 1.55
® PEC/PNEC for estrone: 0.0016/0.0005 = 3.2
® PEC/PNEC for estriol: 0.00041/0.0047 = 0.087

The total PEC/PNEC ratio for 17B-estradiol, estrone and estriol is
thus 4.8.

Based on the calculated PEC/PNEC ratios and information about
degradation, bioaccumulation and eco-toxicity of 17B-estradiol,
estrone and estriol the following environmental risk phrase should
be applied to pharmaceutical products with estrogens according to
the criteria in the FASS.se guidelines (Ref. 1):

“Use of pharmaceutical products with estrogens has been
considered to result in moderate environmental risk”

This risk phrase is according to the FASS.se guidelines applicable
for risk quotients in the interval: 1 < PEC/PNEC = 10.

4. Biotic degradation

4.1. Degradation of 17B-estradiol

Activated sludge test according to OECD guideline no. 302A has
shown that 17B-estradiol is inherently biodegradable under aerobic
conditions in activated sludge (Ref. 30). 17B-estradiol is thus slowly
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degraded in the environment. In a 100 days simulation study of
17B-estradiol (OECD Test Method no. 308), an aerobic
mineralisation (marine) of 61+1% respectively 62+3%
mineralisation (freshwater) was found (Ref. 86). Thus, 17B-estradiol
is found to be biodegradable in both marine and freshwater. In
addition, an activated sludge tests (OECD 302, Ref. 2) show that
17B-estradiol is inherently biodegradable under aerobic conditions.

4.2. Abiotic degradation
Hydrolysis:
No data available

Photolysis:
No data available

5. Bioaccumulation

According to the FASS.se guidelines (Ref. 1), substances with Log
Pow = 4 or BCF = 500 are considered to have high potential for
bioaccumulation. Valid BCF-data has prevalence above log Pow
data. One limitation in the use of log Pow for the estimation of the
bioaccumulation potential is that metabolism within the test
organism is not considered.

The following data on bioaccumulation are retrieved from the
literature and calculations:

Substance [Parameter [Result Specie Method |Reference
17B-estrad|log Pow |3.94 n-octanol [Calculatio [Ref. 82
iol (E2) n

BCF Ref. 53
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17B-estrad
iol (E2)

38 (day
21); 43
(day 81);
45 (day
141)

High-back
crucian
carp (Cara
ssius
auratus)

No
standard
followed.
200
juvenile
caged fish
were
exposed
to
wastewate
r outlet at
the
secondary
sedimenta
tion tank
(for up to
141 days).
Concentra
tions in
wastewate
r and fish
were
measured.

17B-estradBCF
iol (E2)

174

Male
fathead
minnow, pl
asma

Method:
no
standard
followed.
Male and
female
fathead

minnow

Ref. 47
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were to
17B-oestra
diol for 19
days at
nominal
concentrat
jons that
ranged
from
27.2-2740
ng |-1.
Tissues
were
collected
and the
concentrat
ion in the
plasma wa
S
measured.
The
estimated
BCF was
174 in
males
based on
the
relationshi
p between
waterborn

e and plas
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ma 17B-oe
stradiol
concentrat
jons in
surviving
fish from
all
treatment
S.

17B-estrad
iol (E2)

BCF

6.5

Larvae
and
juvenile
flounder

Method:
no
standard
followed.
The
estradiol
uptake
(through
48 hours)
and
depuration
(through
48 hours)
was
studied
both for
larvae and
juvenile
flounders.
Five test
concentrat

ions

Ref. 69
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(between
4nM and
1000 nM)
and a
control
was
applied in
the uptake
study. No
BCF could
be
establishe
d for
females

17B-estrad
iol (E2)

log Klip,w

Varied
between
2.29
(vesicle
including ¢
holesterol)
-3.79
(vesicle
including
unsaturate
d acyl
chains).

Three
types of
synthetic
membrane
liposomes
were
tested.

Method:
no
standard
followed.
The
partitionin
g between
water and
the
synthetic
membrane
liposomes
were
measured
by
equilibriu
m dialysis

Ref. 87
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Estrone
(E1)

Log Pow

3.43

n-octanol

Calculatio
n

Ref. 82

Estrone
(E1)

BCF

35 (day
21); 29
(day 81);
35 (day
141)

High-back
crucian
carp (Cara
ssius
auratus)

No
standard
followed.
200
juvenile
caged fish
were
exposed
to
wastewate
r outlet at
the
secondary
sedimenta
tion tank
(for up to
141 days).
Concentra
tions in
wastewate
r and fish
were
measured.

Ref. 53

Estrone
(E1)

BCF

241/278
(4hr), 229
(16 hr),
165 24 hr

Daphnia
magna

No
standard
followed.
Uptake of
El by the
D. magna.

Ref. 38
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was
measured
at 4, 16,
and 24 h
and the
final
concentrat
jon of E1
in the
pond
water was
analyzed
by LC/MS
at each
time point.
The
experimen
t was
repeated
at a lower
concentrat
jon of E1
(40mg/L)
and
uptake in
the D.
magna
and
concentrat
jon of E1

in the
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water was

determine
d after 4
h. All
bioconcent
ration
experimen
ts were
carried out
in
triplicate.
log Klip,w |Varied Three Method: |Ref. 87
between [types of |no
2.45 synthetic (standard
(vesicle |membrane(followed.
including c|liposomes [The
holesterol) were partitionin
-3.92 tested. g between
(vesicle water and
including the
unsaturate synthetic
d acyl membrane
chains). liposomes
were
measured
by
equilibriu
m dialysis
Estriol (E3)|Log Pow |2.81 n-octanol |Calculatio |Ref. 82
n
Estriol (E3)|log Klip,w Ref. 87
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Varied Three Method:
between [types of |no
0.179 synthetic |standard
(vesicle |membrane(followed.
including c|liposomes [The
holesterol) were partitionin
-0.96 tested. |g between
(vesicle water and
including the
unsaturate synthetic
d acyl membrane
chains). liposomes
were
measured
by
equilibriu
m dialysis

It is noted that 17B-estradiol has a calculated log Pow slightly
below but close to the cut-off value of 4. It can be mentioned that a
logPow slightly above 4 (4.01) has been measured (Ref. 33,
method not reported). Several measured BCFs are available for
17B-estradiol - all well below the cut-off value of 500. Therefore,
17B-estradiol is assessed not to have a high potential for
bioaccumulation.

Both estrone and estriol have calculated log Pow well below 4.
Actually, measured log Pow values are available for the two
substances showing a log Pow of 3.13 respectively 2.45 (Ref. 33,
method not reported). In addition, a BCF well below 100 is
measured for estrone in the fish “high-back crucian carp”. Thus,
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both substances are considered to have a low potential for
bioaccumulation.

Of some interest to note is the measured partitioning between
water and synthetic membrane liposomes - mimicking biological
specie-of the three substances. The partitioning of 17B-estradiol
and estrone is on the very same level - whereas the partitioning of
estriol to the membrane liposomes is much lower. This is in
agreement with the calculated log Pow-values.

Overall, it is assessed that 17B-estradiol, estrone and estriol all
have a low potential for bioaccumulation.

6. PBT/vPvB assessment

Considering all three aspects, 17B-estradiol, estrone and estriol do
not meet the criteria for classification as a PBT or vPvB substance.
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Appendix

Nitrification inhibition test with activated sludge:

Substance Method |Concentra |Effect EC20 Reference
tion & parameter
Exposure
time
17B-estrad|ISO 9509 |62,5-1.00 |Inhibition |> 918 Ref. 26
ol 0 pg/L of ug/L
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Substance Method |Concentra |Effect EC20 Reference
tion & parameter
Exposure
time
2 hrs nitrificatio
n rate
Estrone  [ISO 9509 |62,5-1.00 |Inhibition > 172 Ref. 27
0 ug/L of ug/L
2 hrs nitrificatio
n rate

The studies did not show significant inhibition of the nitrification
rate in activated sludge at the tested concentrations.

Biodegradation test of 17B-estradiol:

Substance |Method Concentratio Result Reference
n &
Exposure
time
17B-estradiol|OECD Test |Nominal 61+1% Ref. 86
(E2) Method no. |concentratio [mineralisatio
308: ns 0.36 ug/L [n (marine)
“Aerobic and 1.1 ug/L 62+3%
transformati |of unlabelled|mineralisatio
on of and n
17B-estradiol|14C-labelled |(freshwater)
in aquatic  [E2,
sediment respectively
systems” 100 days
17B-estradiol 1.64 mg/L Ref. 29
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Substance |Method Concentratio Result Reference
n &
Exposure
time
OECD Test |28 days 3.5-9.8 % of
Method no. ThoD
301D:
“Closed
Bottle Test”
17B-estradiol|OECD Ca. 20 pug/L |Aerobic: Ref. 30
(E2) Guideline no.|Aerobic: 48 |See below *
302A: hrs Anoxic:
“Inherent  |Anoxic: 8 No
Biodegradabildays significant
lity: Modified degradation
SCAS Test”
and
“Activated
Sludge
Biodegradabi
lity
Simulation
Test”

* Results according to OECD Guideline no. 302A:

® The total **C-concentration decreased by 70% of the initial
added 4C within the first 45 minutes of the test period
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® During the first 45 minutes of the test period, a 1. order rate

constant was estimated at 2.2 = 0.2 L*day'l*gSS'1 for the total
test substance concentrations > 2.5 ug E2/L
® During the test period from 3-48 hours, a 1. order rate constant

was estimated at 0.031 = 0.003 L*day'l*gSS'1 for the total test
substance concentrations < 2.5 ug E2/L

On basis of the biodegradation test results it can be concluded
that:

® 17 B-estradiol is not readily degradable under closed bottle
conditions since the minimum requirement BOD = 60% of
ThOD within 10 days is not fulfilled.

® 17 B-estradiol is inherently biodegradable under aerobic
conditions but not under anoxic conditions in activated sludge
simulation.

Reproduction test for 17B-estradiol on the earth worm, Enchytraeus
albidus

Method Concentratio [Effect NOEC Reference
n & parameter
Exposure
time
OECD Draft |50-1,000 Adult > 1,000 Ref. 28
Test mg/kg soil  |mortality mqg/kg
Guideline d.w. Inhibition of
220: 21 days reproduction
“Enchytraeid Changes in
ae behaviour
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Method

Concentratio
n&
Exposure
time

Effect

parameter

NOEC

Reference

n Test”,
and in
with the
existing
OECD

No. 220:

Reprodu
n Test

Reproductio

March 2000

agreement

Guideline

Enchytraeid

ctio

and/or

morphology

The study did not show significant effect on neither of the stated
parameters at the tested concentrations.

Derivation of PNEC for 17B-estradiol
A suggestion for AA-EQS has been drafted and reviewed (Ref. 7).
The below derivation is based on this derivation.

atus

Specie |Organis [Effect |Duratio End-Poi Value ( |KLIMISH|Referen
Group |m n nt ug/L) |Score |ce
Short Term Data
Algae |Desmo |Growth |72 h EC50 ([>3100 |1 Ref. 66
desmus|(GLP)
subspic
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Inverte
brate

Acartia
tonsa

Mortalit
y

48 h

EC50

>1000

2

Ref.

13

Fish

Cyprinu
S carpio

VTG
inductio
nin
hepatoc
ytes

3d

EC50

24.52

Ref.

67

Fish

Oncorh
ynchus
myKiss

Mortalit
y

96 h

LC50

>500

Ref.

65

Fish

Oncorh
ynchus
myKiss

VTG
inductio
nin
hepatoc
ytes

3d

EC50

7.08

Ref.

67

Fish

Oryzias
latipes

Egg
and em

bryo m
ortality

72 h

LC50

460

Ref.

44

Fish

Oryzias
latipes

Adult

72 h

LC50

3500

Ref.

44

Long-te

rm data

Algae

Desmo
desmus
subspic
atus

Growth

72 h

NOEC

>3100

Ref.

66

Algae

Pseudo
kirchne

Growth
(OECD
201,
GLP)

72 h

NOEC

>523

Ref.

85
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riella
subcapi
tata
Arthrop |Balanusllarval |2 d NOEC |=0.1 |2 Ref. 14
oda amphrit|coloniz
e ation
Inverte |Acartia |developl|5 d EC10 (370 2 Ref. 13
brate |tonsa |ment
Inverte |Acartia |develop|5 d EC50 |720 2 Ref. 13
brate |tonsa |ment
Inverte |Acartia |Reprod 21 d NOEC ([>368 |2 Ref. 16
brate |tonsa |uction
GLP,
Not a
guidelin
e study;
Inverte |Cerioda|reprodul|7 d NOEC |=10000)2 Ref. 75
brate |phnia |ction
dubia
Copepo [Nitocra |reprodu (18 d NOEC |=160 |2 Ref. 17
da spinipe |ction
S
Copepo |Tisbe |[reprodu (21 d NOEC |=100 |2 Ref. 37
da battagli|ction
al
Amphib |Xenopu [feminiz |84 d LOEC [2.74 2 Ref. 45
ien S laevis |ation
Amphib |Rana |Intersex|162 d [LOEC |=1 2 Ref. 54
ien pipiens
Fish 280d |LOEC |0.04 |2 Ref. 19
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Cyprino |Proporti
don on of
variega |viable
tus eggs F1
and F2
Fish Cyprino |Proporti280d |NOEC |[0.01 Ref. 19
don on of
variega |viable
tus eggs F1
and F2
Fish Danio |altered 21 d LOEC |0.1 Ref. 18
rerio  |gonadal
histolog
Yy, Sex
ratio
Fish Danio |altered |21 d NOEC [0.025 Ref. 18
rerio  |gonadal
histolog
Yy, sex
ratio
Fish Danio |altered |21 d NOEC [0.005 Ref. 18
rerio  |gonadal
histolog
Y,
second
ary
sexual
charact
eristics
Fish Danio |reprodu|200d |NOEC |<0.005 Ref. 56
rerio  |ction
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Fish

Danio
rerio

Egg
number

in the
clutch
and
hatchin

9

21d

NOEC

0.087

Ref.

71

Fish

Gabiocy)
pris
rarus

sex
ratio

21d

LOEC

0.025

Ref.

51

Fish

Gabiocy
pris
rarus

sex
ratio

21d

NOEC

0.005

Ref.

51

Fish

Gambu
sia
holbroo
Ki

reprodu
ctive
success

84 d

LOEC

0.02

Ref.

31

Fish

Gambu
sia
holbroo
Ki

reprodu
ctive
success

84 d

NOEC

0.1

Ref.

31

Fish

Melanot
aenia
fluviatili
S

€gg
product

ion

14 d

LOEC

0.3

Ref.

61

Fish

Melanot
aenia
fluviatili
S

€99
product

ion

14 d

NOEC

0.1

Ref.

61

Fish

35-50 d

LOEC

0.001

Ref.

48

62
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Oncorh
ynchus
myKkiss

Sperm
volume,
sperm
density
and
fertiliza
tion
success

Fish

Oncorh
ynchus
myKiss

Sperm
volume,
sperm
density
and
fertiliza
tion
success

35-50d

NOEC

0.0005

2

Ref. 48

Fish

Oryzias
javanic
us

Fertility
of the

€ggs

187 d

LOEC

0.016

Ref. 40

Fish

Oryzias
javanic
us

Fertility
of the

€ggs

187 d

NOEC

0.0095

2

Ref. 40

Fish

Oryzias
latipes

Gender
shift
(testis-0
va)

90 d

LOEC

0.1

Ref. 55

Fish

Oryzias
latipes

Gender
shift
(testis-o
va)

90 d

NOEC

0.01

Ref. 55

Fish

90 d

LOEC

0.004

3

Ref. 55
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Oryzias
latipes

total
study

Fish

Oryzias
latipes

total
study

90 d

NOEC

0.0004

3

Ref.

55

Fish

Oryzias
latipes

feminiz
ation

200-30
0d

NOEC

0.1

Ref.

74

Fish

Oryzias
latipes

reduced
fertility

59d

NOEC

0.0029

2

Ref.

71

Fish

Oryzias
latipes

feminiz
ation

28 d

LOEC

<0.01

Ref.

57

Fish

Oryzias
latipes

number
of eggs

14 d

NOEC

0.272

Ref.

73

Fish

Oryzias
latipes

reduced
fertility

21d

NOEC

0.227

Ref.

43

Fish

Oryzias
latipes

Hatchin
g time

20d

NOEC

0.034

Ref.

32

Fish

Oryzias
latipes

various
reprodu
ction
endpoin
ts

14 d

NOEC

0.379

Ref.

42

Fish

Pimeph
ales
promel
as

Feminiz
ation
and
weight
gain

91d

LOEC

0.0279

Ref.

65

Fish

Pimeph
ales
promel
as

Feminiz
ation

91d

NOEC

>0.008

Ref.

65

64
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and
weight
gain

Fish

Pimeph
ales
promel
as

reduced
€gg
product
ion

19d

EC10

0.0066

2

Ref. 46

Fish

Pimeph
ales
promel
as

reprodu
ction,
reduced
€gg
product
ion

21d

NOEC

0.044

Ref. 86

Fish

Poecilia
reticula
ta

Feminiz
ation
(GSI,
sex
ratio)

90 d

LOEC

0.5

Ref. 81

Fish

Poecilia
reticula
ta

Feminiz
ation
(GSI,
sex
ratio)

90 d

NOEC

0.1

Ref. 81

Fish

Pomato
schistus
minutus

reprodu
ction

240d

NOEC

0.097

Ref. 62

Fish

Thymall
us
thymall
us

Sperm
volume,
motility
of
sperm

50d

LOEC

=>0.001

Ref. 48
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Acute effects have been considered of no relevance and therefore
no MAC-EQS has been derived.

Chronic toxicity data for 17B-estradiol is available for a range of
species including algae, crustaceans, rotifers, amphibians and fish.
It is concluded that the critical effect due to exposure of
17B-estradiol and its primary metabolites estrone and estriol is the
induction of vitellogenin in fish that may cause a change in sex
from male to female.

In order to apply the SSD (Species Sensitivity Distribution)
approach the available dataset should preferably contain more
than 15, but at least 10 NOECs/EC10s from different species
covering at least 8 taxonomic groups. For estimating an AA-EQS
freshwater using the SSD approach the following taxa would
normally need to be represented, i.e,

® afish species

a second family in the phylum Chordata

a crustacean

an insect

a family in a phylum other than Arthropoda or Chordata

a family in any order of insect or any phylum not represented
algae

a higher plant

The available chronic toxicity dataset for 17B-estradiol does not
meet the data requirements for using the SSD approach. However,
17B-estradiol is a naturally occurring hormone and has a specific
mode of action with effects on the reproductive physiology of
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vertebrates. The EU guidance notes that if a chemical is known to
have a specific mode of action an SSD can be derived for only
those taxa that are expected to be particularly sensitive.

Knowledge of the mode of action of 17B-estradiol suggests that fish
and amphibians are likely to be the most sensitive organisms. This
is supported by the available chronic toxicity data which indicates
that fish are particularly sensitive to 17B-estradiol. Two studies
were located on amphibians with LOECs in the range of
1000-2740ng/I reported for Rana pipens and Xenopus laevis. It is
therefore proposed that an SSD is derived for B -estradiol based on
data for the most sensitive taxonomic groups. It is expected that
based on knowledge of the mode of action the chronic fish data the
derivation of an SSD based on fish species only should be
protective of other less sensitive group.

Reliable chronic NOEC values were available for 11 species of fish,
An SSD has therefore been derived based on 11 fish species. For
several species a number of different studies have been reported.
The EU guidance on the derivation of an SSD indicates that where a
number of data points are available for a species a geometric mean
should be calculated to propose a single value for a species. This
approach is not appropriate for all the available data as the studies
are often non-standard and consider a range of endpoints and
exposure durations and are therefore not directly comparable. In
these cases, the lowest NOEC value is used for a species.

The SSD based on the fish data is shown below. The distribution fit
to a log normal distribution.
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The HC5 from the above SSD is 0.8 ng/l. An assessment factor in
the range of 1-5 should be applied to the HC5 based on the
guidance given in the TGD-EQS (E.C., 2011). Based on the available
dataset and the knowledge of the mode of action it is considered
that an assessment factor of 2 (mode of toxic action is well
understood, HC5 has been derived based on data for the most
sensitive taxonomic group, a wide range of endpoints and
durations including population relevant endpoints such as hatching,
fertilisation, changes in sex ratio are included in the dataset) is
appropriate for the derivation of the AA-EQS.

This gives a EQS of 0.4 ng/l.

The derivation of the AA-EQS has been reviewed by SCHER (Ref. 8).
Both the reliability and the ecological relevance of the endpoints
and taxonomic groups have been considered. Overall, the SCHER
supports the proposed AA-EQS of 0.4 ng/I.
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Derivation of PNEC for estrone

Specie |Organis [Effect |Duratio [End-Poi Value ( |[KLIMISH|Referen
Group |m n nt ug/L) |Score |ce
Short Term Data
Algae |Pseudo |Growth |72 h EC50 [>451 |1 Ref. 71
kirchne |(OECD
riella |201)
subcapi
tata
Crustac |Acartia [Mortalit |48 h NOEC [=1000 |2 Ref. 13
ean tonsa |y
Crustac [Neomys|Mortalit 96 h LC50 [>10000 Ref. 21
ean is y
integer
Copepo (Tisbe [Mortalit {10 d LC50 |=100 Ref. 31
da battagli ly
al
Echinod |Strongy|Develo |96 h EC50 6,44 |2 Ref. 63
erm locentr pment
otus
purpura
tus
Long-term data
Algae |Pseudo |Growth |72 h NOEC |=451 |2 Ref. 71
kirchne |(OECD
riella |201)
subcapi
tata
5d EC10 (250 2 Ref. 13
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Crustac
ean

Acartia
tonsa

Develo
pment

Copepo
da

Tisbe
battagli
al

Sex
ratio;
Re-prod
uction
(metho
d #1)

21d

NOEC

>100

Ref. 31

Fish

Danio
rerio

Vitellog
enin
inductio
n, sex
ratio
(OECD
Draft
Test
Guideli
ne: A
40-day
Juvenile
Zebrafi
sh
Assay
for scre
ening of
Endocri
ne
Disrupti
ng
Chemic

als)

40 d

NOEC

0.036

Ref. 25
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Fish

Danio
rerio

Vitellog
enin 1
MRNA,;
XPA
MRNA,;
XPC
MRNA

4 d

NOEC

0.1

Ref.

58

Fish

Danio
rerio

Ovarian
Somatic
Index
(OSl)

21d

EC10

0.195

Ref.

83

Fish

Danio
rerio

Vitellog
enin
inductio
n

21d

EC10

0.139

Ref.

83

Fish

Oncorh
ynchus
myKiss

VTG-Ind
uction
(adult)

21d

NOEC

0.048

Ref.

64

Fish

Oncorh
ynchus
mykiss

VTG-Ind
uction
(adult)

14 d

NOEC

0.0032

3

Ref.

77

Fish

Oryzias
latipes

Feminiz
ation

NOEC

0.1

Ref.

55

Fish

Oryzias
latipes

Impose
X,
intersex
conditio
ns

1
o

NOEC

<0.008

Ref.

55

Fish

Oryzias
latipes

Hatch

15d

NOEC

0.005

Ref.

49
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Fish

Oryzias
latipes

Vitellog
enin 1
MRNA

90 d

NOEC

0.005

Ref. 49

Fish

Oryzias
javanic
us

Time to
hatch

NOEC

0.198

Ref. 41

Fish

Oryzias
javanic
us

Number
of eqggs;
number
of
fertilize
d eggs,
time to
hatch

239 d

NOEC

0.484

Ref. 41

Fish

Pimeph
ales
promel
as

Vitellog
enin
inductio
n
(metho
d #2)

21d

NOEC

0.01

Ref. 60

Fish

Pimeph
ales
promel
as

Egg
product

Ion

NOEC

0.098

Ref. 80

Fish

Pimeph
ales
promel
as

Hatch

4 d

NOEC

0.781

Ref. 80

Fish

Organ
weight
in

21d

NOEC

0.054

Ref. 20
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Pimeph
ales
promel
as

relation
ship to
body
weight;
Sexual
develop
ment;
stage;
Vacuoli
zation

Fish

Pimeph
ales
promel
as

Vitellog
enin

4 d

NOEC

0.034

Ref. 80

Fish

Pimeph
ales
promel
as

Vitellog
enin

21d

NOEC

0.054

Ref. 20

Fish

Pimeph
ales
promel
as

Number
of eggs

21d

NOEC

0.307

Ref. 76

Fish

Pimeph
ales
promel
as

Plasma
vitellog
enin

21d

NOEC

0.0007

Ref. 77

Fish

Salmo
trutta

Vitellog
enin

10d

NOEC

0.063

Ref. 21
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Method#1: Newly released 24 h old species were exposed to the
substance dissolved in sea water. Effects monitored in terms of

survival, development and sex ratio after 10 days at 20°C. Adult
males and females were then paired and exposures continued to
investigate effects on reproductive output after 21 days total

exposure.

Method#2: The effects on the plasma vitellogenin level and

gonadosomatic index of male fathead minnows (Pimephales
promelas) was studied in a continuous flow exposure system for 21
days. All fish were acclimated to the test conditions for a period of
24 h before the start of the exposure.

Derivation of PNEC for estriol

Specie |Organis [Effect |Duratio [End-Poi Value ( |[KLIMISH|Referen
Group |m n nt ug/L) |Score |ce
Short Term Data
Long-term data
Fish Danio |Vitellog |18 d NOEC (0.3 Ref. 35
rerio  |enin
(metho
d#1)
Fish Danio |Survivall40 d NOEC |21.7 Ref. 35
rerio  |(metho
d#1)
Fish Danio |Sex 40 d NOEC 6.7 Ref. 35
rerio  |ratio
(metho
d#1)
Fish 15d NOEC [0.4622 Ref. 49
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Oryzias
latipes

Abnorm
al(meth
od#2)

Fish

Oryzias
latipes

Hatch
(metho
d#2)

15d

NOEC

0.0465%

Ref. 49

Fish

Oryzias
latipes

Sex
ratio
(metho
d#2)

30d

NOEC

4.517

Ref. 49

Fish

Oryzias
latipes

Vitellog
enin 1
MRNA;
hatch;
Organ
weight
in
relation
ship to
body
weight
(metho
d#2)

90 d

NOEC

0.04651

Ref. 49

Fish

Oryzias
latipes

Estroge
n recep
tor alph
a
MRNA,;
Organ
weight
in

90 d

NOEC

4.517

Ref. 49
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relation
ship to
body
weight
(metho
d#2)

[1]It was found that the Vtg gene in male medaka fish can be
induced by estriol at environmentally relevant concentration of 5
ng/L. However, it was noted that the Vtg mRNA changes are hardly
ever reflected in concomitant changes in functional protein.
Therefore, further studies were concluded to be needed to detect
more sex hormone pathway gene expressions and functional
protein levels to evaluate comprehensively estrogen potency of
estriol in fish.

Method#1: A Fish Sexual Development Test (FSDT) (an extension
of the existing OECD TG 210, fish early life stage toxicity test).
Method#2: Measurement of the impact of estriol on the embryonic
development, sex differentiation, growth, and changes of functional
genes related to reproduction of medaka (O. /atipes) exposed to
different concentrations of estriol during embryo-larval-, juvenile-
and adult life stages. The corresponding time to hatching,
hatchability, gross abnormalities, sex ratio, hepatosomatic index
(HSI), gonadosomatic index (GSI), and changes of Vtg-l and ERa
genes in livers of the fish exposed to estriol for 90 days were
determined. Embryos less than 4 h post-fertilization were used in
the exposure experiments. The embryos were exposed to nominal
estriol concentrations of 5, 50, 500 and 5000 ng/L in
charcoal-dechlorinated tap water for 15 days. Each exposure level
had 3 replicate test concentrations with 30 embryos per replicate.
In addition, solvent controls (SC) were included in the experimental
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design. The embryos in each group were placed in a glass dish and
incubated on a 16:8 h light: dark photoperiod cycle at 25 £ 1 °C.
Eighty percent of the test solution was renewed every 24 h.
Hatchability, time to hatching and gross abnormalities were
recorded. Once hatched, the hatched fry were continuously
maintained at the same concentrations for the additional 15 days.
After the additional 15 days of exposure, the genetic sex ratio was
determined. Ten fish including five females and five males were
assigned randomly to a 5-L glass aquarium and duplicate aquaria
were used at each exposure level. Fish were continuously exposed
to nominal estriol concentrations of 5, 50, 500, and 5000 ng/L and
the SC was included in the experiment design. The solution was
renewed every 24 h. Treated and control fish were exposed for
another 60 days. The entire test duration was 90 days.

Noretisteron

Miljorisk: Risk for miljopaverkan av noretisteron kan inte uteslutas
da det inte finns tillrackliga ekotoxikologiska data.

Nedbrytning: Noretisteron ar potentiellt persistent.
Bioackumulering: Noretisteron har |ag potential att
bioackumuleras.

Detaljerad miljéinformation

Environmental risk assessment of norethisterone acetate (NETA) in
pharmaceutical products marketed in Sweden in 2021

This document includes environmental risk assessment of
norethisterone acetate (NETA) in pharmaceutical products
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marketed in Sweden in 2021. The risk assessment is performed in
accordance with the FASS.se guidelines on environmental
classification of pharmaceuticals (ref. 1).

1. Norethisterone acetate (NETA)

Environmental risk: A valid risk quotient (PEC/PNEC) for NETA
cannot be calculated due to lack of eco-toxicity data. NETA is very
toxic to green algae (Desmodesmus subspicatus).

Degradation: NETA is potentially persistent in the environment,
Bioaccumulation: NETA has low potential for bioaccumulation.
PBT/vPvB assessment: NETA does not meet the criteria for
classification as a PBT or vPvB substance.

Since the PEC/PNEC cannot be calculated due to lack of eco-toxicity
data the following environmental risk phrase should be applied to
pharmaceutical products containing NETA according to the criteria
in ref. 1;

“Risk of environmental impact of norethisterone acetate (NETA)
cannot be excluded due to lack of eco-toxicity data”.

1.1. The active pharmaceutical ingredient

Norethisterone acetate (NETA), also known as norethindrone
acetate, is a steroidal progestin that is used as a hormonal
contraceptive. It is an acetate ester of norethisterone which
belongs to the class of steroid hormones.

Chemical name Norethisterone Acetate (NETA)
CAS no. 51-98-9

Molecular formula C22H2803

Molecular weight 340.46 g/mol
Water solubility 4.4 mg/L at 20°C
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2. Environmental Risk Assessment (ERA)

2.1. Predicted Environmental Concentration (PEC)
According to ref. 1, PEC (Predicted Environmental Concentration) in
surface water is calculated according to the following formula:

PEC (ug/L) = (A*10%(100-R))/(365*P*V*D*100) = 1.5¥10°°
*A*(100-R)

PEC = 0.00242 pg/L

Surface water

where:

® A =16.16 kg (total amount of API, including norethisterone
(1.09250 kg) and norethisterone acetate (15.06532 kg), sold in
Sweden in year 2019, data from IQVIA and provided by LIF,
Ref. 7). Reduction of A may be justified based on metabolism
data.

® R =0 % removal rate (due to loss by adsorption to sludge
particles, by volatilization, hydrolysis or biodegradation). R =0
if no data is available.
P = number of inhabitants in Sweden = 9 *10°
V (L/day) = volume of wastewater per capital and day = 200
(ECHA default) (Ref. 9)

® D = factor for dilution of wastewater by surface water flow =
10 (ECHA default) (Ref. 9)

Due to lack of data, the calculation of PEC of NETA in surface water
is based on the following assumptions:

® no metabolism in the body
® no removal in wastewater treatment plants.
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2.2. Predicted No Effect Concentration (PNEC)

Ecotoxicological studies

Algae (Desmodesmus subspicatus) (Ref. 4):

Acute toxicity

EC50 (growth inhibition) = 0.4 mg/L biomass; 0.6 mg/L growth rate

(OECD 201)

Chronic toxicity
No data available.
Since EC50 < 1 mg/L, NETA is considered to be very toxic to the

green alga Desmodesmus subspicatus.

Crustacean (Daphnia Magna) (Ref. 2 and 3):
Acute toxicity
EC50 48h (immobilisation) = 4.4 - 4.6 mg/L (OECD 202)

Chronic toxicity
No data available.
Since 1 mg/L < EC

5o = 100 mg/L, NETA is considered to be

moderate acute toxic to crustaceans.

Fish:
Acute toxicity:
No data available.

Chronic toxicity
No data available.

Bacteria (Pseudomonas putida) (Ref. 5):
Acute toxicity:
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EC50 (growth inhibition) = no inhibition at saturated concentration

(ca. 7.8 mg/L) (Schering method no. TX.ME.572.3 and DIN 38412
L8, March 1991)

Chronic toxicity
No data available.

According to ref. 1, calculation of PNEC (Predicted No Effect
Concentration) in surface water should be based on
eco-toxicological data for three trophic levels. However, it has only
been possible to present eco-toxicological data for two trophic
levels i.e. green algae and daphnia. Furthermore, it is not known if
these organisms are the most sensitive to NETA.

Consequently, it is not possible to calculate a valid PNEC according
to the requirement in ref. 1 on basis of the available
eco-toxicological data.

2.3. Environmental risk classification (PEC/PNEC ratio)
The risk quotient (PEC/PNEC) cannot be calculated for the reason
stated in section 2.2.

3. Degradation

3.1. Biotic degradation

Ready biodegradability:

Test results in <10 % degradation in 28 days under “modified
Sturm test” (OECD 301b) (ref. 6 and 7).

Inherent degradability:
No data available.
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Simulation studies:
No data available.

3.2. Abiotic degradation
Hydrolysis:
No data available.

Photolysis:
No data available.

Since less than 10 % was degraded in the biodegradation test,
NETA is thus not readily biodegradable. It cannot be excluded that
NETA is potentially persistent in the aquatic environment according
to ref. 1.

4. Bioaccumulation
Bioconcentration factor (BCF):
No data available.

Partitioning coefficient:
The octanol/water coefficient for NETA has been determined to
LogPOW = 3.7 (ref. 8).

Since LogPOW < 4 it indicates that NETA has low potential for

bioaccumulation according to ref. 1.

5. Excretion
No data available.

6. PBT and vPvB assessment
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Considering all three PBT aspects stated in EU REACH criteria,
NETA does not meet the criteria as a PBT or vPvB substance (Ref.
9).
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Hallbarhet, forvaring och hantering
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Forvaras vid hogst 25°C. FOrvaras i skydd mot kyla. Forvaras i
ytterkartongen. Ljuskansligt.

Forpackningsinformation

Filmdragerad tablett (rod resp. vit, rund, 6 mm, markt NOVO 282
resp. NOVO 283)

3 x 28 tablett(er) kalenderforpackning, 180:66, F

1 x 28 tablett(er) kalenderforpackning, tillhandahalls ej
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