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Clinical Pharmacology 15th Edition




WHAT IS ESTROGEN?

Estrogen

e It's a female gonadal hormone

 Sites of estrogen production Synthetic Natural

Steroidal: Ethinyl Non-steroidal:
estradiol, Diethylstilbestrol Estradiol Estrone
Mestranol Dinesterol Estriol
Tibolone Benzestrol
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Adobe Stock | #573168646

common type
in women of
childbearing age

the main
estrogen

during ~ your body makes

after menopause

1\ Pregnancy (when menstruation

stops)
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Cholesterol

Pregnenolone

V

1700- OH
Pregnenolone

|

Estrogen derivatives formation

DHEA (Dehydroepiandrosterone)

1700- OH
Progesterone

Androstenedione

Estrone

|

!

Testosterone

Estrédiol
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SPIRAL INTEGRATION

i Hypothalamus

GrRE

| Antericr pituitany

KEY:

FSH: Follicle-stamuilatin g hormone
LMH-Lutesnizing hormore

GnRH: Gonadootropinseleasing hormone

- Midcocycic poak of LH (trniggoers ovudation)

Luteal phase of rmenstrual cyclc

—
¥

- Ovulation
CTorpus lutevrn

S —
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PHARMACOKINETICS
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TDNA

ltmnscnption

Eibosomes

translation

Protein
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MECHANISM
OF ACTION




ACTIONS OF ESTROGEN ESTROGEN ACTION
ON BODY o

Mental health

» Develops vagina, uterus, fallopian tubes in
female

» Secondary sexual characteristics

-+— Muscle
Breast ——F—— strength
development )
Preventing

Increase atherosclerosis

cholesterol in bile

Increase — S’ Ovulation
fat store R 37 Uterus lining
o Vaginal lubrication
Maturation and - \ Stimulate
maintenance of endometrial
bone mineral growth
density

{Metabolic SR | Chects on proteins

« Effects on lipids

HORIZONTAL INTEGRATION 10



+ Memory function
+ Libido adjustments

« Body temperature adjustments

+ Breast Growth
« Feeding Function

+ Cholesterol production
regulation

+ Triggers serotonin
+ Sleep & energy

4
£

« Increases good

cholesterol (HDL)

+ Decreases bad

cholesterol (LDL)

+ Bone Strength
« Maturation and maintenance of

bone mineral density

+ Youthful skin
+ "Anti-aging effect”

« Maturation, stimulation
« Monthly Preparation for

menstruation or
pregnancy

ACTIONS OF ESTROGEN ON BOD

Effects on brain
Effects on skin

Effects on liver

HORIZONTAL INTEGRATION
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Primary hypogonadism

CLINICAL USES OF
ESTROGEN

Contraception

Hormone replacement therapy

Osteoprosis after menopause

Senile vaginitis

lConjugated Estrogen Vaginal Cream

Premarin®

Net Content: 14 g

f ll
"Conjugated Estrogen Vaginal Cream
Premarin® ‘ e 1 &

[
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ADVERSE EFFECTS OF ESTROGEN

1

w
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Hypothalamus

ANTIESTROGENS

<«—(>— GnRH antagonists
GnRH agonists

4—__@— Clomiphene
Anterior o Oral

pituitary contraceptives,
danazol

Selective Estrogen Receptor Modulators
Pure Estrogen Receptor Antagonists

Synthesis Inhibitors

Testosterone

Androstenedione

Aromatase

others

Estradiol , Estrone — Estriol

/@,_—-— Fulvestrant
/_/_@—— SERMs

Expression in estrogen-responsive cells

14

CORE SUBJECT



SELECTIVE ESTROGEN RECEPTOR MODULATORS

Clomiphene

Oestrogen

g <

)

v
% ER Breast

Proteasomal
degradation /

”

The signals will
promote transcription
& cell division
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The signals will promote
transcription &cell
Breast receptor not division in the uterus
activated & no cell
division




TAMOXIFEN

- AGONIST EFFECTS
- Endometrial receptors

Tamoxifen Effects

- Increased risk of VTE
Tamoxifen
-~ Bone

- ANTAGONIST EFFECTS

- Breast s Inhibition of Increases the risk
tumor growth of

-~ Hot flushes thromboembolism

and uterine cancer

Prevents bone
demineralization

Toremifene is similar to ”
. Favorable patterns
tamoxifen of lipids

CORE SUBJECT




TAMOXIFEN
METABOLISM

Tamaoxifen

Inactive form

of drug

Tamoxifen

Tamoxifen

- of drug
Tamaoxdfen Gnﬂonfm,‘

Tamoxifen

- Metabolised in liver

- Role of pharmacogenetics in tamoxifen
Metabolism?

N j[ndoxﬂe‘f!
" Endoxifen
: Active form

Endoxifen

R fdcrxﬂ;cc;
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CLINICAL USES OF TAMOXIFEN

Estrogen in breast cancer cells

- Treatment of hormone
responsive breast cancer cwogen (@)

- Prophylaxis of breast CA in l

I
I Estrogen

high risk patients oy  cochgporia

receptor in

| breast cell
breast cell '

]
Coactivator |

protein |
® ‘

Activated estrogen receptor

binds to coactivator,
inducing cell proliferation

CORE SUBJECT+VERTICAL INTEGRATION

Acting mechanisms of Tamoxifen

Antagonist

1

1

|

i

: O

| Tamoxifen ‘ /

N 5

: /

| / Estrogen

| is blocked
-

l
@x)

XOXOXXXXX

Binding to coactivator is prevented
and signaling pathway is interrupted,
no cell proliferation occurs

Agonist

Estrogen
receptor in
uterine
endometrial
cell

Tamoxifen-receptor-complex can bind
to coactivator in de endometrial cell,
inducing cell proliferation




RALOXIFENE

AGONIST: at bone, increased risk of VTE
ANTAGONIST: at breast, hot flushes
No effect on endometrial tissue

Clinical uses

* Prevention and treatment of osteoporosis in
postmenopausal women

» Prophylaxis of breast cancer in high risk women

CORE SUBJECT 19



BAZDOXIFENE | |
Used for prevention of osteoporosis

INn postmenopausal women

Used to treat vasomotor symptoms
associated with menopause

Antagonist effects in breast and
uterus

Increased risk of VTE

CORE SUBJECT+VERTICAL INTEGRATION 20




TAMOXIFEN

RALOXIFENE

BAZDOXIFENE

Agonist

Agonist

Agonist

SERMS COMPARISON

ENDOMETRIUM BREAST

Agonist Antagonist

No Effect Antagonist

Antagonist Antagonist

CORE SUBJECT

VASOMOTOR
SYMPTOMS

Increased

Increased

Reduced

Increased

Increased

Increased
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CLOMIPHENE

Agonist at ovary

Antagonist at hypothalamus and anterior pituitary

Mechanism of action

Prevent estrogen negative feedback of HP-
Gonadal axis

Promote increased expression of GnRH and
gonadotrophins

Increased production of FSH and LH

Increased follicular development and ovulation

Estrogen

CORE SUBJECT



CLOMIPHENE

* Female infertility due to

Uses anovulation

Adverse -« Multiple pregnancies
effects » Hot flashes

CORE SUBJECT+VERTICAL INTEGRATION 23



SYNTHESIS INHIBITORS

- Aromatase Inhibitors ,
»Androgens

- Anastrozole, Letrozole, Fadrozole

- Exemestane: irreversible inhibitor
Androgens

- Uses: CA breast resistant to
tamoxifen

Oestrogen I

} “Aromatase - Inhibitor

/’] Oestrogen receptor

ye
w
=4

Y
-
P f

\

/;J Oestrogen receptor [}
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SYNTHESIS
INHIBITOR:
DANAZOL

Weak agonist of progestin, androgen

& glucocorticoid receptors

Mechanism of action

* Inhibit midcycle LH surge

* Binds to and translocate androgen receptors
Into nucleus to initiate androgen specific RNA
SUUESS

* Inhibit cytochrome P450 enzymes involved in
gonadal steroid synthesis

« ETHISTERONE: its metabolite has both
progestational and mild androgenic effects

CORE SUBJECT 25



DANAZOL

Long half life: 15 hours

Excreted in feces and urine

Uses: Endometriosis, Fibrocystic disease of breast

Adverse effects:

» Weight gain, edema, decreased breast size, acnhe and oily skin

» Deepening of voice, hirsutism, headache, hot flushes, changes in
libido

» May cause adrenal supression

Used with caution in hepatic dysfunction

Contraindicated in pregnancy and lactation

CORE SUBJECT
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PURE ESTROGEN RECEPTOR ANTAGONISTS

Fulvestrant
ER degradation

Ve W
W N~
v W

l :
Estrogen Competitive

. 4 __ bindingto ERa

P
ER/ligand intcractim

&
v w ER dimer dissociation

; i r-- -X— ====% No transcription
I
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BIOETHICAL
CONSIDERATIONS

Engage the patient in
open discussions about
the risks, benefits, and
alternatives of estrogen

therapyy.

Give information about
potential side effects
and long-term
implications.

Providers should
consider each patient’s
medical history,
preferences, and goals.

Risk—Benefit
Assessment

Transparency and
Honesty: Disclosure of
Risks, Avoiding
Overpromotion

BIOETHICS

Monitoring and Follow-
Up for symptoms

improvement, adverse
effects and Long-Term
Implications

Nonhormonal
Alternatives and
respecting beliefs

28



HOW TO ASSESS DIGITAL LIBRARY

Go to the website of HEC National Digital Library.

On Home Page, click on the INSTITUTES.

A page will appear showing the universities from Public and Private Sector and other Institutes which have
access to HEC National Digital Library HNDL.

Select your desired Institute.

A page will appear showing the resources of the institution

Journals and Researches will appear

You can find a Journal by clicking on JOURNALS AND DATABASE and enter a keyword to search for your
desired journal.
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FURTHER READING
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serum estradiol levels among
postmenopausal women using
hormone therapy. Obstetrics &
Gynecology. 2020 Oct
1;136(4):675-84.

Clusan L, Le Goff P, Flouriot G,
Pakdel F. A closer look at estrogen
receptor mutations in breast cancer
and their implications for estrogen

and antiestrogen responses.

International journal of molecular

sciences. 2021 Jan 13;22(2):756.
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END OF LECTURE ASSESSMENT

In women with CA breast resistant to

Which of the following is not an estrogen

preparation tamoxifen which drug is used
» Mestranol » Fulvestrant
 Ethinyl estradiol - Bazedoxifene
« Estrone - Raloxifene

Norethindrone

Mifepristone

Danazol

Estradiol acetate
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END OF LECTURE ASSESSMENT

« Which of the following drugs is approved Which of the following SERMs is used for
for prevention and treatment of ovulation induction
osteoporosis in postmenopausal women

Clomiphene

« Clomiphene Anastrozole

e Letrozole « Tamoxifen
o« Tamoxifen « Raloxifene
« Bazedoxifene « Danazol

 Raloxifene
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