FASS ()

Femoston w

Viatris

Filmdragerad tablett 1 mg + 1 mg/10 mg

(Filmdragerad tablett. Runda, bikonvexa tabletter markta 379 pa
ena sidan (7 mm). Vita 1 mg tabletter och graa 1 mg/10 mg
tabletter.)

Gestagener i kombination med estrogener, sekvenspreparat.

Aktiva substanser (i bokstavsordning):
Dydrogesteron
Estradiol

ATC-kod:
GO3FB08

Lakemedel fran Viatris omfattas av Lakemedelsforsakringen.

FASS-text: Denna text dr avsedd for vardpersonal.

Texten &r baserad pa produktresumé: 2024-01-10.

Indikationer

Hormonell substitutionsbehandling (HRT) av 0strogenbristsymtom
till kvinnor efter menopaus med mer an 6 manader sedan senaste
menstruation.
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Forebyggande av osteoporos hos postmenopausala kvinnor med
hog risk for framtida frakturer, om de inte tal eller har
kontraindikationer mot andra lakemedel godkanda for att
forebygga osteoporos. (Se aven Varningar och forsiktighet)

Begransad erfarenhet foreligger av behandling av kvinnor dver 65
ar.

Kontraindikationer

Kénd, tidigare genomgangen eller misstankt brostcancer
Kand 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, se Varningar och forsiktighet)

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

® Akut leversjukdom eller tidigare leversjukdom sa lange
leverfunktionsvardena ej normaliserats
Porfyri
Overkanslighet mot de aktiva substanserna eller mot ndgot
hjalpamne som anges i Innehall.

Dosering

Femoston ar ett preparat for kontinuerlig sekventiell HRT for oral
anvandning.
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Ostrogenet ges kontinuerligt. Progestogenet ges sekventiellt under
de sista 14 dagarna i varje 28-dagars cykel.

Behandlingen borjar med en vit tablett dagligen under de forsta 14
dagarna, foljt av en gra tablett dagligen under de féljande 14
dagarna som anges pa 28-dagars kalenderforpackningen.
Femoston ska tas kontinuerligt utan avbrott mellan forpackningar.

Vid behandlingsstart och vid fortsatt behandling av
postmenopausala symtom ska lagsta effektiva dos anvandas under
kortast mojliga tid (se aven Varningar och forsiktighet).

Generellt ska sekventiell kombinerad behandling pabérjas med
Femoston 1 mg + 1 mg/10 mq.

Beroende pa det kliniska svaret kan dosen justeras darefter.

Patienter som byter fran ett kontinuerligt sekvenspreparat eller
cykliskt preparat ska pabérja behandling med Femoston efter att
den féregaende 28-dagars behandlingscykeln har avslutats.
Patienter som byter fran en annan kontinuerlig

, kombinerad behandling kan paborja behandlingen nar som helst.

En gldmd dos ska tas sa snart det upptacks. Om mer &n 12 timmar
har forflutit sedan den senaste dosen skulle ha tagits ska den
glomda dosen hoppas over och nasta dos tas vid ordinarie
tidpunkt. Att glomma en dos kan oka risken for
genombrottsblodning eller stankblodning.

Femoston kan tas oberoende av intag av mat.
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Pediatrisk population:
Det finns ingen relevant indikation for Femoston for en pediatrisk
population.

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. HRT ska endast fortsatta sa lange nyttan
overvager risken,

Kunskapen kring riskerna associerade med HRT i behandling av
prematur menopaus ar begransad. Pa grund av 1ag absolut risk hos
yngre kvinnor, kan dock nytta/risk-balansen for dessa kvinnor vara
mer fordelaktig an for aldre kvinnor.

Medicinsk unders6kning/uppféljning av behandling

Innan HRT inleds eller aterupptas ska en noggrann anamnes tas,
inklusive uppgifter om arftliga sjukdomar. En allman medicinsk och
gynekologisk undersokning, som ocksa inkluderar undersokning av
brosten, ska goras med hansyn tagen till patientens egen
sjukhistoria och till kontraindikationer och varningar. Under
behandlingen 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 barnmorska (se avsnittet
"Brostcancer” nedan). Kontroller, inklusive regelbunden
undersokning av brosten, t.ex. mammografi, ska utforas i enlighet
med gallande rutiner for screening samt i ovrigt anpassas efter den
enskilda kvinnans kliniska behov.
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Tillstand som kraver skarpt uppmarksamhet

Vid forekomst av nagot av nedan angivna tillstand eller om
patienten tidigare haft tillstandet och/eller om det férvarrats under
graviditet eller tidigare hormonbehandling, ska patienten
overvakas noggrant. Hansyn ska tas till att dessa tillstand kan
aterkomma eller férvarras vid behandling med Femoston, detta
galler speciellt;

Leiomyom (uterin fibroid) eller endometrios
Riskfaktorer for tromboembolisk sjukdom (se nedan)
Riskfaktorer for dstrogenberoende tumorer, t.ex. forsta
gradens arftlighet for brostcancer

Hypertoni

Leversjukdom (t.ex. leveradenom)

Diabetes mellitus med eller utan karlkomplikation
Gallstenssjukdom

Migran eller (svar) huvudvark

Systemisk lupus erythematosus

Tidigare endometriehyperplasi (se nedan)

Epilepsi

Astma

Otoskleros

Meningiom

Skal till att omedelbart avbryta behandlingen

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

Gulsot eller forsamrad leverfunktion
Signifikant 0kning av blodtrycket
Debut av migranliknande huvudvark
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Graviditet

Endometriehyperplasi och carcinom

For kvinnor med intakt livmoder ar det en forhojd risk for
endometriehyperplasi och carcinom nar enbart 6strogen ges
under lang tid. Den rapporterade 6kningen av risken for
endometeriecancer hos kvinnor behandlade med enbart
ostrogen varierar mellan en fordubblad till 12 ganger storre
risk i jamforelse med icke-behandlade, beroende pa
behandlingens langd och 6strogendos (se avsnitt Biverkning
ar). Efter avslutad behandling kan risken forbli forhojd i minst
10 ar.

Tillagg av ett progestogen cykliskt under minst 12 dagar per
manad/28 dagars behandlingscykel eller kontinuerlig
behandling med kombinerat dstrogen-progestogen hos
icke-hysterektomerade kvinnor minskar den Okade risken
associerad med HRT-behandling med enbart 6strogen.
Genombrottsblddning och/eller stankblodning kan forekomma
under de forsta behandlingsmanaderna. Om
genombrottsblodning eller stankblddning 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 anvander HRT med en kombination
av ostrogen-progestogen eller med enbart 6strogen. Risken ar
beroende av behandlingstidens langd.

Behandling med kombination av 6strogen-progestogen:
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® Den randomiserade placebokontrollerade studien, Women's
Health Initiative study (WHI), och en metaanalys av
prospektiva epidemiologiska studier pavisar konsekvent 6kad
risk for brostcancer hos kvinnor som behandlats med ostrogen
-progestogen i kombination som HRT som blir pataglig efter ca
3 (1-4) ar (se avsnitt Biverkningar).

Behandling med enbart ostrogen:

® WHI-studien fann ingen 6kad risk for brostcancer hos kvinnor
som genomgatt hysterektomi och som behandlades med
enbart ostrogen. Observationsstudier har mestadels
rapporterat en liten okad risk for brostcancer som ar lagre an
risken som hittats for ostrogen-progestogen-kombinationer (se
avsnitt Biverkningar).

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.

HRT, speciellt kombinationer av 6strogen-progestogen, okar
densiteten i mammografibilder. Detta kan forsvara mojligheten att
radiologiskt upptacka brostcancer.

Aggstockscancer
Aggstockscancer ar mycket mer sallsynt &n bréstcancer. Enligt
epidemiologiska beldgg fran en stor metaanalys finns det en nagot
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forhojd risk hos kvinnor som tar HRT med enbart dstrogen eller
kombinerat 6strogen-progestogen, som blir tydlig inom 5 ars
anvandning och minskar med tiden efter avbruten behandling.
Enligt andra studier, sasom WHI-studien (Women's Health
Initiative), kan anvandningen av kombinerade HRT-preparat vara
forknippad med en liknande eller nagot lagre risk (se avsnitt
Biverkningar).

Venos tromboembolism

® HRT ar associerat med en 1,3 - 3 ganger storre risk av
utveckling av vends tromboembolism (VTE), dvs. djup
ventrombos eller lungemboli. Férekomsten av en sadan
handelse ar mer trolig under det forsta aret av HRT an senare
(se avsnitt Biverkningar).

® patienter med kdnda trombofila tillstand har en 6kad risk for
VTE och HRT kan oka denna risk. HRT ar darfor kontraindicerat
for dessa patienter (se avsnitt Kontraindikationer).

® Allmant erkanda riskfaktorer for VTE inkluderar anvandning av
ostrogener, hogre alder, stora kirurgiska ingrepp, langvarig

immobilisering, fetma (Body Mass Index (BMI) > 30 kg/mz),
graviditet/postpartum-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 6vervagas for att forhindra VTE efter kirurgi. Om
langre tids immobilisering kan forvantas efter en planerad
operation rekommenderas uppehall i HRT 4 - 6 veckor innan
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ingreppet. Behandlingen ska inte aterupptas forran kvinnan ar
fullstandigt mobiliserad.

® Kvinnor utan egen anamnes pa VTE, men med en
forstahandsslakting med historik av trombos 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
trombos hos familjemedlemmar eller om defekten har en 'hog
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 6vervagas infor HRT
till kvinnor som redan behandlas med antikoagulantia.

® Om VTE utvecklas efter behandlingen pabdérjats, bor preparatet
sattas ut. Patienter ska uppmanas att omedelbart kontakta
lakare vid potentiella tromboemboliska symtom (t.ex. vid
smartsam svullnad av ett ben, plotslig bréstsmarta, dyspné).

Kranskarlssjukdom (CAD)

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

Kombinerad 0strogen-progestogenbehandling:

Den relativa risken for kranskarlssjukdom &r nagot dkad under
behandling med kombinerat ostrogen-progestogen HRT. Eftersom
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baslinjen for absolut risk for kranskarlssjukdom ar starkt kopplat till
alder, ar antalet extra fall av kranskarlssjukdom pa grund av
anvandning av 0strogen-progestogen, valdigt lagt hos friska
kvinnor nara menopaus, men 6kar med stigande alder.

Behandling med enbart 0strogen:

Randomiserade kontrollerade data fann ingen okad risk for
kranskarlssjukdom hos hysterektomerade kvinnor som behandlats
med enbart 0strogen.

Ischemisk stroke

Behandling med kombinerad 0strogen-progestogen och med
enbart strogen, ar associerat med upp till 1,5 ganger 6kad 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 (se avsnitt
Biverkningar).

ALAT-férhojningar

Under kliniska studier med hepatit C-virus (HCV
)-kombinationsbehandlingen ombitasvir/paritaprevir/ritonavir med
eller utan dasabuvir, var ALAT-férhéjningar pa mer &n 5 ganger den
ovre normalvardesgransen signifikant mer frekvent forekommande
hos kvinnor som anvande lakemedel innehallande etinylestradiol,
sa som kombinerade hormonella preventivmedel. Dessutom
observerades ALAT-forhojningar aven hos kvinnor som
behandlades med glekaprevir/pibrentasvir och som anvande
lakemedel innehallande etinylestradiol, t.ex. kombinerade
hormonella preventivmedel. Kvinnor som anvande lakemedel
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innehallande andra 6strogener an etinylestradiol, sa som estradiol,
hade en ALAT-férhojning liknande de som inte fatt nagra
ostrogener; men pa grund av det begrénsade antalet kvinnor som
tar dessa andra ostrogener bor forsiktighet iakttas vid samtidig
administrering med kombinationsbehandlingen
ombitasvir/paritaprevir/ritonavir med eller utan dasabuvir och aven
behandlingen glekaprevir/pibrentasvir. Se avsnitt Interaktioner.

Andra tillstand

11

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 ostrogen eller HRT eftersom sallsynta
fall av starkt forhojda triglyceridnivaer i plasma, som kan leda
till pankreatit, har rapporterats vid 6strogenbehandling till
kvinnor med detta tillstand.

Exogena Ostrogener kan orsaka eller forvarra symtomen pa
arftligt och forvarvat angioédem.

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

Anvandning av HRT forbattrar inte kognitiv funktion. Det finns
vissa bevis for en 0kad risk for trolig demens hos kvinnor som
borjar anvanda kontinuerlig kombinerad HRT eller enbart
ostrogen HRT efter 65 ars alder.

Patienter med sallsynta arftliga tillstand av galaktosintolerans,
total laktasbrist eller glukos-galaktosmalabsorption bor inte
anvanda detta l[akemedel.

Denna Ostrogen-progestogen kombinationsbehandling ar inte ett
preventivmedel.

Interaktioner

Inga interaktionsstudier har utforts.

Effektiviteten av ostrogen och progestogen kan forsamras:

12

Metabolismen av dstrogener och progestogener kan oka vid
samtidig behandling med substanser som ar kanda for att
inducera enzym som metaboliserar lakemedel, speciellt P450-
enzymer, sasom antikonvulsiva medel (t.ex. fenobarbital,
karbamazepin, fenytoin) och medel mot infektioner (t.ex.
rifampicin, rifabutin, nevirapin, efavirenz).

Trots att ritonavir och nelfinavir ar kanda starka hammare har
dessa substanser, nar de ges tillsammans med
steroidhormoner, inducerande egenskaper.

Naturldkemedel innehallande johannesort (Hypericum
perforatum) kan ocksa inducera metabolismen av dstrogener
och progestogener.
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® Den kliniska betydelsen av en 6kad metabolism av dstrogener
och progestogener kan vara minskad effekt och forandringar i
den uterina blodningsprofilen.

Effekt av HRT med 6strogener pa andra lakemedel
Hormonpreventivmedel som innehaller dstrogener har visat sig
minska plasmakoncentrationerna av lamotrigin avsevart vid
samtidig administrering pa grund av induktion av
lamotriginglukuronidering. Detta kan minska anfallskontrollen.
Aven om den potentiella interaktionen mellan
hormonersattningsterapi och lamotrigin inte har studerats,
forvantas en liknande interaktion existera vilket kan leda till
minskad anfallskontroll bland kvinnor som tar bada lakemedlen
samtidigt.

Farmakodynamiska interaktioner

Under kliniska studier med HCV-kombinationsbehandlingen
ombitasvir/paritaprevir/ritonavir medeller utan dasabuvir, var ALAT
-forhojningar pa mer an 5 ganger den dvre normalvardesgransen
signifikant mer frekvent forekommande hos kvinnor som anvande
lakemedel innehallande etinylestradiol, sa som kombinerade
hormonella preventivmedel. Kvinnor som anvande lakemedel
innehallande andra 6strogener an etinylestradiol, sa som estradiol,
hade en ALAT-férhojning liknande de som inte fatt nagra
ostrogener; men pa grund av det begrénsade antalet kvinnor som
tar dessa andra ostrogener bor forsiktighet iakttas vid samtidig
administrering med kombinationsbehandlingen
ombitasvir/paritaprevir/ritonavir med eller utan dasabuvir och aven
behandlingen glekaprevir/pibrentasvir (se avsnitt Varningar och
forsiktighet).

Graviditet
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Graviditet

Femoston ar inte indicerat under graviditet. Om graviditet intraffar
under behandling med Femoston ska behandlingen avbrytas
omgaende.

Det finns inga adekvata data fran anvandning av
estradiol/dydrogesteron i gravida kvinnor. De flesta
epidemiologiska studierna har till dags dato inte visat nagra
negativa effekter eller skador pa foster nar gravida kvinnor av
misstag behandlats med kombinationer av dstrogen och
progestogen.

Amning

Femoston ar inte indicerat under amning.

Fertilitet

Femoston ar inte indicerat for fertila kvinnor.

Trafik

Femoston har ingen eller forsumbar effekt pa formagan att
framfora fordon och anvanda maskiner.

Biverkningar

De vanligast rapporterade biverkningarna hos patienter som
behandlas med estradiol/dydrogesteron i kliniska provningar ar
huvudvark, magsmarta, brostsmarta/omhet och ryggsmarta.

Foljande biverkningar har observerats under kliniska provningar
(n=4929) med en frekvens som framgar nedan. *Biverkningar fran
spontana rapporter som inte observerats i kliniska provningar har
tillskrivits frekvensen "sallsynt”:
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MedDRA-klas|Mycket Vanliga Mindre Sallsynta

sificering av |vanliga =1/100, vanliga =1/10 000,

organsystem|=1/10 <1/10 =1/1000, <1/1000

<1/100

Infektioner Vaginal cand|Cystit-liknan

och infestati idainfektion |[de symtom

oner

Neoplasier; Okning i

benigna, storlek av

maligna och leiomyom

ospecificera

de

Blodet och ly Hemolytisk

mfsystemet anemi*

Immunsyste Overkéansligh

met et

Psykiska Depression, |Libido-forand

storningar nervositet  |ringar

Centrala och |Huvudvark |Migran, yrsel Meningiom*

perifera

nervsysteme

t

Ogon Okad
buktning av
kornea*,
intolerans
mot

kontaktlinser
*

Hjartat

Hjartinfarkt
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MedDRA-klasMycket Vanliga Mindre Sallsynta
sificering av |vanliga =>1/100, vanliga =1/10 000,
organsystem|=1/10 <1/10 =1/1000, <1/1000
<1/100
Blodkarl Ventrombos, |Stroke*
hypertoni,
perifer karlsj
ukdom,
aderbrack
Magtarmkan [Buksmarta |lllamaende, |Dyspepsi
alen krakning,
spandhet |
buken
(inklusive fla
tulens)
Lever och Onormal
gallvagar leverfunktion
, ibland med
gulsot, asten
| eller
obehag,
buksmarta,
gallblasesjuk
dom
Hud och sub Allergiska Angioodem,
kutan vavna hudreaktion vaskular pur
d er (t.ex. pura,
utslag, urtika erytema
ria, pruritus) nodosum*,
kloasma
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stankblodnin
gar, metrorr
agi, menorra
gi, oligo-
eller amenor
re,
oregelbunde
n
menstruatio
n, dysmenor

ré),

MedDRA-klasMycket Vanliga Mindre Sallsynta
sificering av |vanliga =>1/100, vanliga =1/10 000,
organsystem|=1/10 <1/10 =1/1000, <1/1000
<1/100
eller
melasma,
vilket kan
kvarsta efter
avslutad
behandling*
Muskuloskel [Ryggsmarta Benkramper
etala *
systemet
och bindvav
Reproduktio |Smarta/omh [Menstruation|Brostforstori
ns-organ ochlet i brosten (s-rubbningar |ng,
brostkortel (inklusive premenstrue
postmenopa (It syndrom
usala
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MedDRA-klasMycket Vanliga Mindre Sallsynta
sificering av |vanliga =>1/100, vanliga =1/10 000,
organsystem|=1/10 <1/10 =1/1000, <1/1000
<1/100
backensmart
a, vaginala
flytningar
Allmanna Asteniska
symtom tillstand (ast
och/eller eni, trotthet,
symtom vid sjukdomskan
administreri sla), perifera
ngs-stallet odem
Undersoknin Viktokning  [Viktminsknin
gar g

Risken for bréstcancer

18

En upp till dubblerad risk for att fa diagnosen brostcancer har
rapporterats for kvinnor som fatt kombinerad behandling med
ostrogen och progestogen i mer an 5 ar.

Den okade risken for kvinnor som anvander enbart dstrogen ar
lagre an for kvinnor som anvander en kombination av 0strogen
och progestogen.

Risken ar beroende av behandlingstidens langd (se avsnitt
Varningar och forsiktighet).

Berdkning av absolut risk baserad pa resultaten fran den
storsta randomiserade placebokontrollerade studien (WHI-
studien) och den storsta metaanalysen av prospektiva
epidemiologiska studier presenteras nedan:
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Den storsta metaanalysen av prospektiva epidemiologiska studier
- Beraknad okad risk for brostcancer efter 5 ars anvandning hos

kvinnor med BMI 27 (kg/mz)

Alder vid HRT-st |Incidens per 1  |Riskkvot Antal extra fall
art (ar) 000 kvinnor per 1 000
som aldrig kvinnor som
anvant HRT und anvant HRT efte
er en r5ar
5-arsperiod
(50-54 ar)*
HRT med enbart dstrogen
50 13,3 1,2 2,7
Kombinerad 6strogen-progestoge
n
50 13,3 1,6 8,0

*Tagen fran incidenstal i utgangslaget i England 2015 hos kvinnor
med BMI 27 (kg/m?).
Obs! Eftersom bakgrundsincidensen for brostcancer varierar

mellan olika EU-lander, forandras aven antalet extra fall av
brostcancer proportionelit.

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

Alder vid HRT-st

Incidens per 1
000 kvinnor
som aldrig
anvant HRT,
under en

Riskkvot

Ytterligare fall
per 1 000 HRT-a
nvandare efter
10 ar
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10-arsperiod
(50-59 ar)*

HRT med enbart Gstrogen

50 26,6 1,3 7,1
Kombination dstrogen-progester
on

50 20,6 1,8 20,8

*Tagen fran incidenstal i utgangslaget i England 2015 hos kvinnor

med BMI 27 (kg/m?)
Obs! Eftersom bakgrundsincidensen for brostcancer varierar
mellan olika EU-lander, forandras aven antalet extra fall av

brostcancer proportionelit.

Women s Health Initiative-studier (WHI) - Adderad risk for
bréstcancer efter 5 ars anvandning

Alder (ar) Incidensen per |Risk och 95 % KIl|Extra fall per
1000 kvinnor i 1000 kvinnor
placebogruppen som anvant HRT
efter 5 ar under en

5-arsperiod (95
% Ki)
Enbart CEE-Ostrogener
50-79 21 0,8(0,7-1,0) |4 (-6-0)*
CEE+MPA 6strogen och
progestogen1I
50-79 17 1,2(1,0-1,5) [+4(0-9)

*WHI-studie hos kvinnor utan livmoder, som inte visade okad risk

for brostcancer
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FNar 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.

Risken for endometriecancer
Postmenopausala kvinnor med kvarvarande livmoder:

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 dkar risken for
endometriecancer (se avsnitt Varningar och forsiktighet).

Beroende pa behandlingstidens l1angd och dosen 6strogen, 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 progestogen till 6strogen-behandlingen i atminstone
12 dagar per cykel kan forebygga denna okade risk. | studien
'Million Women Study’ visade fem ars kombinerad HRT (sekventiell
eller kontinuerlig) ingen okad risk for endometriecancer (Relativ
Risk (RR) pa 1,0 (0,8 - 1,2)).

Ovarialcancer

Anvandning av HRT med enbart ostrogen eller kombinerat ostrogen
-progestogen har forknippats med en Iatt forhojd risk for att fa
diagnosen ovarialcancer (se avsnitt Varningar och forsiktighet). Vid
en metaanalys fran 52 epidemiologiska studier rapporterades en
forhojd risk for ovarialcancer hos kvinnor som anvander HRT
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jamfort med kvinnor som aldrig anvant HRT (RR 1,43; 95 % 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 2000 anvandare. For kvinnor i aldern

50 till 54 ar 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 stdrre relativ risk for att
utveckla venos tromboembolism (VTE), dvs. djup ventrombos eller
lungemboli. Forekomsten av en sadan handelse ar troligast under
det forsta aret av HRT (se avsnitt Varningar och forsiktighet).
Resultat fran WHI-studier presenteras nedan:

WHI-studier - Adderad risk for VTE dver 5 ars anvandning

Alder (ar) Incidensen per 1|Risk och 95 % KI|Extra fall per 10
000 kvinnor 00 HRT-anvanda
| placebogruppe re
n dver 5 ars tid

Enbart éstrogen (oralt)©

50 - 59 7 1,2(0,6-2,4) |1(-3-10)

Kombinerat 6strogen-progestogen (oralt)

50 - 59 4 2,3(1,2-4,3) |5(1-13)

€ Studie pa kvinnor utan livmoder

Risk for kranskarlssjukdom

Risken for kranskarlssjukdom ar nagot forhdjd hos anvandare av
kombinerat dstrogen-progestogen HRT dver 60 ars alder (se avsnitt
Varningar och forsiktighet).
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Risk for ischemisk stroke

Behandling med enbart dstrogen och kombinerad dstrogen
-progestogenbehandling ar associerad med upp till 1,5 ganger
okad relativ risk for ischemisk stroke. Risken for haemorragisk
stroke ar inte okad under anvandning av HRT.

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 (se avsnitt Varningar och
forsiktighet).

Kombinerade WHI-studier - Adderad risk for stroke? éver 5 &rs

anvandning

Alder (ar) Incidensen per 1|Risk och 95 % Kl|Extra fall per 10
000 kvinnor 00
| placebogruppe HRT-anvandare
n dver 5 ars tid over>5 ars tid

50 - 59 8 1,3(1,1-1,6) [3(1-5)

d Ingen differentiering gjordes mellan ischaemisk och haemorragisk
stroke.

Andra biverkningar har rapporterats vid behandling med dstrogen/pro

Neoplasier, benigna, maligna och ospecificerade:
Bade benigna och maligna 6strogen-beroende neoplasier, t.ex.
endometirecancer och ovarialcancer. Okad storlek av meningiom.

Immunsystemet:
Systemisk Lupus Erythematosus (SLE)

Metabolism och nutrition:
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Hypertriglyceridemi

Centrala och perifera nervsystemet:
Sannolik demens, chorea, exacerbation av epilepsi

Blodkarl:
Arteriell tromboembolism

Magtarmkanalen:
Pankreatit (hos kvinnor med tidigare hypertriglyceridemi)

Hud och subkutan vavnad:
Erythema multiforme

Njurar och urinvaqgar:
Urininkontinens

Reproduktionsorgan och brostkortel:
Fibrocystisk brostsjukdom, cervixerosion

Medfodda och/eller genetiska storningar:
Aggraverad porfyri

Undersokningar:
Total 6kning av skoldkortelhormoner

Rapportering av misstankta biverkningar

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

Lakemedelsverket
Box 26
751 03 Uppsala

Overdosering

Bade estradiol och dydrogesteron &r substanser med |ag toxicitet.
Symtom som illamaende, kréakning, 6mhet i brosten, yrsel,
magsmarta, dasighet/trétthet och bortfallsblédning kan uppkomma
vid 6verdosering. Det &r osannolikt att nagon specifik eller
symptomatisk behandling ar nédvandig.

Pediatrisk population:
Ovanstaende information galler dven for 6verdosering hos barn.

Farmakodynamik

Estradiol

Den aktiva substansen, syntetiskt 17-beta-estradiol, ar kemiskt och
biologiskt identiskt med endogent humant estradiol. Den ersatter
den forlorade o0strogenproduktionen hos kvinnor efter menopaus
och lindrar menopausala symtom. Ostrogener férhindrar benforlust
efter menopaus eller ovariektomi.

Dydrogesteron

Dydrogesteron ar ett oralt aktivt progestogen med en aktivitet
jamforbar med parenteralt administrerat progestogen.
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Eftersom o0strogen stimulerar tillvaxten av endometriet okar risken

for endometriehyperplasi och cancer om det ges ensamt. Tillagg av
progestogen reducerar kraftigt den ostrogeninducerande risken for
endometriehyperplasi hos kvinnor som inte ar hysterektomerade.

Information fran kliniska prévningar

® Lindring av 0strogenbristsymtom och blddningsmonster
® Lindring av menopausala symtom erhélls under de forsta
veckorna av behandlingen.

Regelbunden bortfallsblodning med Femoston rapporterades hos
76 % av kvinnorna med en medelvaraktighet pa 5 dagar.
Bortfallsblodning startade vanligtvis vid dagen for sista tabletten
av progestogen-fasen (medeldag 28 i cykeln).
Genombrottsblodning och/eller stankblodning uppkom hos cirka 23
% av kvinnorna under de tre férsta manaderna av behandlingen
och hos 15 % av kvinnorna under behandlingsmanad 10 - 12.
Amenorré (ingen blddning eller stankblédning) rapporterades vid
21 % av cyklerna under det forsta behandlingsaret.

® Forebyggande av osteoporos:

Ostrogenbrist vid menopaus ar associerad med en 6kad
benomsattning och en minskning av benmassan. Ostrogens effekt
pa benmineraltatheten ar dosberoende. Skyddet mot dessa
effekter tycks kvarsta sa lange behandlingen pagar. Efter avslutad
HRT sker forlusten av benmassa i ungefar samma takt som hos
obehandlade kvinnor.
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Resultatet fran WHI-studien och fran meta-analys av andra studier
visar att HRT med enbart ostrogen eller i kombination med
progestogen, givet till foretradesvis friska kvinnor, minskar risken
for hoft- och kotfrakturer samt andra osteoporotiska frakturer. HRT
kan ocksa férebygga frakturer hos kvinnor med 1ag benmassa
och/eller med diagnostiserad osteoporos, men bevisen for detta ar
begransade.

Okningen av benmineraltatheten (BMD) i landryggen var 5,2 % =+
3,8 % (medelvarde £ SD) for Femoston. 93 % av kvinnorna bibehall
eller okade sin BMD.

Femoston hade ocksa effekt pa BMD i hoften.

Efter tva ars behandling med Femoston var 6kningen 2,7 % + 4,2
% (medelvarde + SD) i larbenshalsen, 3,5 % =+ 5,0 % (medelvarde
+ SD) i trochanter och 2,7 % %= 6,7 % (medelvarde £ SD) i Ward'’s
triangle. 67 - 78 % av kvinnorna bibeholl eller okade sin BMD i de 3
hoftomradena efter behandling med Femoston.

Farmakokinetik

Estradiol

® Absorption:

Absorption av estradiol ar beroende av partikelstorlek: estradiol i
mikroniserad form absorberas latt fran magtarmkanalen.

Tabellen nedan visar de genomsnittliga steady-state-vardena av de
farmakokinetiska parametrarna for estradiol (E2), estron (E1) och
estronsulfat (E1S) for varje dos av estradiol i mikroniserad form.
Vardena presenteras som medelvarde (SD).
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Estradiol 1 mg

Parametrar |E2 El Parametrar |E1S
Cmax (pg/ml {71 (36) 310 (99) Cmax (ng/ml (9,3 (3,9)
) )
Cmin (pg/ml)|18,6 (9,4) |114 (50) Cmin (ng/ml){2,099

(1,340)
Cav (pg/ml) (30,1 (11,0) [194 (72) Cav (ng/ml) |4,695
(2,350)
AUC0_24(pg. 725 (270) |4767 (1857) AUCO_24(ng. 112,7 (55,1)

h/ml) h/ml)

® Distribution:

Ostrogener kan finnas obundna eller bundna. Cirka 98-99 % av
estradioldosen binds till plasmaproteiner, dar cirka 30-50 % binds
till albumin och cirka 46-69 % till konshormonbindande globulin (
SHBG).

® Metabolism

Efter oral administrering metaboliseras estradiol i stor utstrackning.
De huvudsakliga okonjugerade och konjugerade metaboliterna ar
estron och estronsulfat. Dessa metaboliter kan bidra till
ostrogenaktiviteten, antingen direkt eller efter omvandling till
estradiol. Estronsulfat kan genomga enterohetapisk cirkulation.

® Eliminering:
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| urinen ar det huvudsakligen glukuronider av estron och estradiol.
Halveringstiden for eliminering ar mellan 10-16 h.
Ostrogener utséndras i brostmjélken hos ammande kvinnor.

® Dos- och tidsberoende:

Efter daglig oral administrering av Femoston nadde
estradiolkoncentrationerna steady-state efter cirka fem dagar.
Generellt tycktes steady-statekoncentrationer nas inom 8 till 11
dagars dosering.

Dydrogesteron

® Absorption:

Efter oral administrering absorberas dydrogesteron snabbt med T

max mellan 0,5 och 2,5 timmar. Den absoluta biotillgangligheten av

dydrogesteron (20 mg dos oralt jamfort med 7,8 mg intravenos
infusion) ar 28 %.

Tabellen nedan visar de genomsnittliga farmakokinetiska
parametrarna vid steady state for dydrogesteron (D) och
dihydrodydrogesteron (DHD). Vardena presenteras som
medelvarde (SD).

Dydrogesteron 10 mg

Parametrar D DHD

Cmax (ng/ml) 2,54 (1,80) 62,50 (33,10)
Cmin (ng/ml) 0,13 (0,07) 3,70 (1,67)
Cav (ng/ml) 0,42 (0,25) 13,04 (4,77)
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AUC, . (ng.h/ml) 9,14 (6,43) 311,17 (114,35)

® Distribution:

Efter intraven0s administrering av dydrogesteron ar
steady-statevolymen av distribution cirka 1400 |. Dydrogesteron
och DHD ar till mer an 90 % bundet till plasmaproteiner.

® Metabolism:

Dydrogesteron metaboliseras snabbt till DHD efter oral
administrering. Nivaerna av den huvudsakliga aktiva metaboliten
20 a-dihydrodydrogesteron (DHD) ar som hogst cirka 1,5 timme
efter dosering. Plasmanivaerna av DHD ar vasentligt hogre jamfort
med moderlakemedlet. AUC och Cmax forhallandet av DHD till
dydrogesteron ar i ordningen 40 respektive 25. Genomsnittlig
terminal halveringstid av dydrogesteron och DHD varierar mellan 5
till 7, respektive 14 till 17 timmar. Ett vanligt kannetecken hos alla
karaktariserade metaboliter ar retentionen av 4,6 dien-3-on
konfiguration av moderldkemedlet och franvaron av
17a-hydroxylering. Detta forklarar bristen pa 6strogen och
androgen effekt av dydrogesteron.

® Eliminering:

Ett genomsnittligt varde pa 63 % av dosen utsondras i urinen efter
oral admininstrering av markt dydrogesteron. Total plasma

clearance ar 6,4 I/min. Utsondringen ar fullstandig inom 72 timmar.
DHD forekommer i urinen dvervagande som glukuronsyrakonjugat.
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® Dos- och tidsberoende:

Farmakokinetiken for endos och flerdos ar linjar for det orala
dosintervallet 2,5 till 10 mg. En jamforelse mellan kinetiken for
endos och flerdos visar att farmakokinetiken av dydrogesteron och
DHD ar oférandrad som ett resultat av upprepad dosering.
Steady-state uppnaddes efter 3 dagars behandling.

Prekliniska uppgifter

Det finns inga prekliniska data som ar relevant for forskrivaren for
malgruppen utéver det som redan ar inkluderat i andra avsnitt av
produktresumen.

Miljoriskbedomning:

Detta lakemedel kan medfora en risk for vattenmiljon. Lakemedel
som inte l[angre anvands ska inte kastas i avloppet eller bland
hushallsavfall. Ej anvant ldkemedel och avfall ska kasseras enligt
gallande anvisningar eller lamnas in pa apotek.

Innehall

Kvalitativ och kvantitativ sammansattning

Varje vit tablett innehaller estradiol-hemihydrat motsvarande 1 mg
estradiol.

Varje gra tablett innehaller estradiol-hemihydrat motsvarande 1
mg estradiol och 10 mg dydrogesteron.

Hjalpamne med kand effekt: laktosmonohydrat 119,1 mg (vit
filmdragerad tablett) och 110,2 mg (gra filmdragerad tablett)

Forteckning dver hjalpamnen
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Karna:
Laktosmonohydrat
Hypromellos
Majsstarkelse

Vattenfri kolloidal kiseldioxid

Magnesiumstearat
Filmdragering:

mg dydrogesteron

Formulering Tablettfarg Sammansattning

1 mg estradiol vit Titandioxid (E171)
Hypromellos
Makrogol
Titandioxid (E171)

1 mg estradiol och 10 |gr3a Svart jarnoxid (E172)

Polyvinylalkohol
Makrogol
Talk

Blandbarhet

Ej relevant.

Miljopaverkan

Miljoinformationen for estradiol ar framtagen av
foretaget Novo Nordisk for Activelle®, Estrofem,
Eviana, Kliogest®, Novofem®, Trisekvens®,

Vagifem®

Miljorisk: Anvandning av estradiol har bedomts medfora medelhog

risk for miljopaverkan.

Nedbrytning: Estradiol bryts ned langsamt i miljon.
Bioackumulering: Estradiol har l1ag potential att bioackumuleras.
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Detaljerad miljoinformation

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.
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17B-estradiol is metabolized during human metabolism into the
major transformation products estrone, estriol, estrone sulfate and
estrone glucoronide (Ref. 31, 48, 65).

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 C18H24O2

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 C18H2403

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:
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PEC = (A*102%(100-R))/(365*P*V*D*100) = 1.5¥10"%*A*(100-R)
ug/L, where

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
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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
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
ug/L

PEC for estrone: 1.5 * 107° * 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)
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Available eco-toxicological data for 17B-estradiol, estrone and
estriol and the derivation of PNEC-values is presented in this
section.

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

® PNEC for 17B-estradiol: 0.0004 ug/L
® PNEC for estrone: 0.0005 ug/L
® PNEC for estriol: 0.0047 pg/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
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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
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
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17B-estrad
iol (E2)

log Pow

3.94

n-octanol

Calculatio
n

Ref. 82

17B-estrad
iol (E2)

BCF

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.

Ref. 53

17B-estrad
iol (E2)

BCF

174

Male
fathead
minnow, pl
asma

Method:
no
standard
followed.
Male and
female

Ref. 47
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fathead
minnow
were to
17B-oestra
diol for 19
days at
nominal
concentrat
jons that
ranged
from
27.2-2740
ng I-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

43
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waterborn
e and plas
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

Ref. 69
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concentrat
ions
(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

Ref. 87
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equilibriu
m dialysis

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

Ref. 38

46
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El by the
D. magna.
was
measured
at 4, 16,
and 24 h
and the
final
concentrat
ion 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
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jon of E1

in the
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 Ref. 82

48

Texten utskriven fran Fass.se 2024-05-01 08:02




Calculatio
n

Estriol (E3)

log Klip,w

Varied
between
0.179
(vesicle
including ¢
holesterol)
-0.96
(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

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
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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,
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

65
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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
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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
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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

77
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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.

Hallbarhet, forvaring och hantering

Hallbarhet
3 ar.

Sarskilda férvaringsanvisningar
Inga sarskilda forvaringsanvisningar.

Sarskilda anvisningar for destruktion

Detta lakemedel kan medfora en risk for vattenmiljon. Lakemedel
som inte l[angre anvands ska inte kastas i avloppet eller bland
hushallsavfall. Ej anvant Idkemedel och avfall ska kasseras enligt
gallande anvisningar eller lamnas in pa apotek.

Forpackningsinformation
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Filmdragerad tablett 1 mg + 1 mg/10 mg Filmdragerad tablett.
Runda, bikonvexa tabletter méarkta 379 pa ena sidan (7 mm). Vita 1
mg tabletter och grda 1 mg/10 mg tabletter.

84 tablett(er) blister (fri prissattning), EF
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