
Lecture 6 
HORMONE REPLACEMENT THERAPY

▪
▪

▪

before starting, please check our Reproductive block correction

Objectives:
★ Recognize menopausal symptoms & consequences

★ Classify drugs used to alleviate such symptoms that are 

used as Hormonal Replacement Therapy [HRT]

★ Expand on the mechanism of action, indications, 

preparations, side effects & contraindications of such 

agents

https://docs.google.com/document/d/18bAzb00qic-gD6kOX2LwZg_HxRVDDao4Fc6RvCJ4WNw/edit
https://docs.google.com/document/d/18bAzb00qic-gD6kOX2LwZg_HxRVDDao4Fc6RvCJ4WNw/edit


Introduction
● Menopause:

● Hormonal changes in menopause:
❖
❖
❖
❖

❖ Hormonal Replacement Therapy (HRT) :
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Menopausal
Symptoms 
(mainly due to 
low estrogen 
level)



❏ HRT
●

●

Hormonal Replacement Therapy 

1-Estrogen:
- With Progesterone: in 

case of existing uterus*
- Without progesterone : 

in case of Hysterectomy

2-Progesterone
3-Selective ER-
Modulators[SERMs]

4-Phytoestrogens 
(from plant)

5-Androgens :
- For promotion of sexual 

desire
- Given only if there is 

loss of libido & orgasm

* because estrogen has effect on endometrium , may cause endometrial carcinoma



Androstenedione

In Nature 
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As Therapy 

1- Estradiol : 
Oral bioavailability is low due to its rapid oxidation in the liver so used only in 
transdermal  patch, subcutaneous implant.

2- Conjugated estrogen : 
mixture  of Na salts of sulfate esters of estrone & equilin(estrogen from horses)

3- Esterified estrogen

Types of estrogen receptors:

1- ER alpha :
Mediates female hormonal function:
Endometrium , breast , ovaries , 
hypothalamus

 
2- ER beta :
Mediates other hormonal functions:
Brain,bone,heart,lungs,kidney,bladder,
intestinal mucosa ,endothelial cells

1- Estrogen

● In pre-menopausal : produced 
by ovaries & Adrenals

● In menopause : produced by 
Adrenals only

● in pre-menopause :Produced 
by ovaries



◆ Improves hot flushes & night sweats

◆ Controls sleep disturbance & mood swings :  by acting on NE, DA & 5HT at reticular 

formation

◆ Improves urethral & urinary symptoms : by    epithelial thickness & vascularity, collagen content  

at urethra & NE transmission that contract sphincters & relax detrusal muscles 

◆ Improves vaginal dryness :by    epithelial thickness & vascularity, collagen content (topical and 

systemic estrogens prep are effective

◆ Increases bone density : by    calcitonin release from thyroid to     osteoclastic activity.  

❖ Progestins act synergestic by blocking  cortico- steroid induced  bone resorption→  (Decrease 

incidence of hip fracture)

◆ Protect CVS; enhance vasodilatation via  NO production, &   HDL &   LDL thus   atherosclerosis & 

ischemic insults (HRT started at the beginning of menopause will prevent CVS, on long term HRT 

increases CVs problems 

◆ Improves  insulin resistance & glycaemic control in diabetics 

◆ Improves cognitive function via    expression of ER in brain & by   amyloid deposition thus preventing 

Alzehimer ‘s.

◆ Delays parkinsonism by acting on DA system in midbrain

*Not given unless 
presence of symptoms;

● Alone only after 
hystrectomy

● With progestin as 
HRT in the other 
conditions

● When given never 
exceed 5 years 
administration

◆ Contraception
◆ Primary ovarian 

failure
◆ Amenorrhea & 

hirustism caused by 
excess androgens

1-Estrogen

Indication (in menopause) Notes

Other uses of 
estrogen



1-Estrogen

Administration

❏ Oral : 

❏ Transdermal (estradiol ) :
- 

❏ Subcutaneous implant (estradiol) :  6 monthly
❏ Vaginal cream as such or as ring pessaries

ADRs

●

Contraindications

● Absolute :

◆
◆
◆
◆

Interactions

● If given with :

❖ →

❖ →
❖ →



2-PROGESTINs

In Nature

●
●
●

As Therapy

●
●

●

What does 
progesterone 

do?

●
→

→



A. In 
Menopause

●

●

●

❖
❖
❖

B. Other 
Uses

Indications



Administration

❖
❖
❖
❖

ADRs

Benefits and Risks of HRT

Definite benefits Definite risks Uncertain benefits 



3-SERMs

brain uterus vagina breast bone CVS

Estradiol ++ ++ ++ ++ ++ ++

Ideal 
SERMs ++ - ++ - ++ ++

tamoxifen - + - - + +

raloxifene - - - - ++ +

+ = agonist
- = antagonist

Tamoxifen & raloxifene are not ideal SERMs



4-Phytoestrogens

●

●

●

5-Androgens

●
●

●
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The Women’s Health Initiative (WHI) and HRT

●

●

●

Non-hormonal agents used in 
management of menopausal symptoms

★

★

★

★



MCQs
Q1 : Which of estrogen receptors works on 
endometrium & breast?
A) ER alpha
B) ER beta
C) Both of them

Q2 : In which one of the following conditions is 
estrogen absolutely contraindicated ?
A) Amenorrhea
B) Undiagnosed vaginal bleeding
C) Poly cystic ovaries

Q4 : Which of the these HRT is recommended for 
women who have had their uterus and ovaries 
removed by hysterectomy ?
A) Estrogen only
B) Progesterone only
C) Combined of both 

Q2: An ideal SERMs should be antagonistic in?
A)breast & uterus.
B)liver.
C)bone & brain. 

Q5: which one of the following is a synthetic 
steroid drug with estrogenic, progestogenic, and 
weak androgenic actions?
A)phytoestrogen.
B)tibolone.
c)fluoxitene

Q6: Which one of the following therapy is 
given to a menopausal women in whom their 
menopausal symptoms are focused on lack of 
sexual arousal?
A)Levonorgestrel
B)Clonidine
C)androgens

1: A , 2:   , 3: B , 4: A , 5:  , 6: C



Good luck! 
Pharmacology team 434

done by : 
★ Asmaa Alrusaies
★ Sarah Julaidan
reviewed by 
★ Ahmed Alsaleh
★ Rawan Ghandour 


