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ESTRADIOL

Natura| estrogens  Estradiol is the major
estrogen secreted by the ovary. It is synthe-
sized ip the graafian follicle, corpus mt_elm;
and placenty from cholesterol. Steps deplct.ed
On the right hang side in Fig. 20.1 are carfi®
out. Further Steps are shown below.
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TesTosTERONE————* ESTRADIOL
ol i rapidly oxidized in liver to estrone
ich 1S hydroxylated to form estriol. All three
“h];cmve and circulate in blood, but estradiol
is the most potent est.rogen. Estrone and estriol
11La\’€ much lower e}ﬁimty for the est}‘ogen receptor
R) than estrad19]. Small quglmty (2-20 pg/
i) of estradiol is produced in human males
4lso from aromatization of testosterone in the
testes and extraglandular tissues. In the mare,
ntity of equilin is produced which has

large quantit .
|5 estrogenic potency of estradiol.

5ynthel‘ic estrogens Natural estrogens are
inactive orally and have a short duration of
action due to rapid metabolism in liver. To over-
come this, steroidal and nonsteroidal synthetic
compounds have been produced (see chart).
The nonsteroidal compounds assume a trans
configuration as depicted below and sterically

resemble natural estrogens.
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Z:?”'ation of secretion The daily se-

' vari]:n of estrogens in menstruat_ing women
phaS: from 10-100 pg depending on the
the of the cycle. Its secretion starts from

‘ graafian follicle under the influence of

ing t;:dfth? blood level rises gradually dur-
preoVulaOHICu]ar phase. Due to the modest
Tige tranS'FOry FSH surge, estrogens further
cOntinueslenﬂy . After ovulation, corpus luteum

[ Gays g to secrete estrogens till about two
feedback(.)re_n}"jnStruation. Estrogens €xercise
Inhibition of FSH (also of LH at higher

pstrad

¢

OH
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(Trans configuration)
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concentrations) by direct action on pituitary as
well as through hypothalamus (see p. 262).
During pregnancy, placenta secretes large
quantities of estrogens, (mainly estrone and
estriol) reaching a peak of upto 30 mg/day
at term, Their level declines sharply after
delivery. In the postmenopausal women, daily
production of estrogen has been estimated as
2-10 pg—derived primarily by extraglandular
aromatization of adrenal androgens.

Actions

1. Sex organs The estrogens bring about
pubertal changes in the female including growth
of uterus, fallopian tubes and vagina. Vaginal
epithelium gets thickened, stratified and corni-
fied. They are responsible for the proliferation
of endometrium in the preovulatory phase,
and it is only in concert with estrogens that
progesterone brings about secretory changes.

In the absence of progesterone (anovulatory
cycles) withdrawal of estrogens alone produces
menstruation. If modest doses of estrogen are
given continuously without added progesterone—
endometrium hypertrophies and menstruation
is delayed, but breakthrough bleeding occurs
at irregular intervals. However, the normal
event which triggers menstruation is progester-
one withdrawal. The progesterone withdrawal
bleeding cannot be suppressed even by high
doses of estrogens.

Estrogens augment rhythmic contractions of the
fallopian tubes and uterus, and induce a watery
alkaline secretion from the cervix. This is favou-
rable to sperm penetration. They also sensitize
the uterus to oxytocin. Deficiency of estrogens
is responsible for atrophic changes in the female
reproductive tract that occur atter menopause.

o Secondary sex characters Estrogens
ed at puberty cause growth of breasts—
f ducts and stroma, accumulation of
and axillary hair appear, feminine
body contours and behaviour are inﬂuence'd..
Acne is common in girls at puberty as it 1s
in boys——probably due to small amount of .andro-
gens produced simultaneously. Administratton of

produc
proliferation 0
fat. The pubic




express estrogen
f estrogens is to
by modifying
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Botg osteoblasts and osteoclasts
receptors (ERS)- The major action ©
reduce maturation and activity of osteoclasts
regulatory cytokine signals _from osteoblasts (see
for bone remodeling mechanisms).

Pharmacolo gical doses of estrogens canl cause
mild salt and water retention——edema occurs
d patients, put it can be treated
BP may Tis€ after prolonged
contraceptives containing
s and progestins impaif

with diuretics.
use. Combination

higher doses of estrogen
glucose tolerance. Normal blood sugar 1S not

affected but diabetes may be precipitated or
its control vitiated. Howevel, amounts used for
HRT and low dose contraception do not affect

carbohydraté metabolism.
Estrogens decrease plas

while HDL and triglyceride leve
raised HDL LDL ratio is probably responsible

for rarity of atherosclerosis in premenopausal
women. However, blood coagulability is increa-
sed due 10 induction of synthesis of clotting
factors (factors 11, VII, IX and X). Fibrinolytic
activity in plasma also tends to increase due
to Jowering of plasminogen—activator inhibi-
tor-1 (PAI-1).

‘Estrogens induce nitric oxide synthase and
r’(;lz production in vascular endothelium. The
increased availability of NO and PG, could

ma LDL cholesterol
s are raised. The

-omote vas(
city of bile by increasing cholesicrol g
g bile salt secretion. 1)’,;]_"Vn"5‘€cretig
sex hormone pinding globulin (Slm(j)‘lhevel
[obulin (TBG) and CO”“S(;] gmxiﬂe
CBG) ar¢ elevated—but with Inding
. hormonal status. Out an,

S()r

Mechanism of action

Estrogens pind to specific receptors log
normally within the nucleus of target Censated
produce effects by regulating protein Symhear-ld
Estrogen receptors (ERs) have been demonstr:tw
in female s€¥ organs, breast, pituitary, l'Wed
pone, blood vessels, heart, CNS and in Cert:it
hormone responsive breast carcinoma cells. Thz
ER s analogous 10 other steroid receptors:
agonist pinding to the ligand binding domgiy
brings about receptor dimerization and interaction
with ‘estrogenl response elements’ (EREs) of
target gENCS- Gene transcription is promoted

through certain coactivator proteins. On binding
an estrogen antagonist the receptor assumes a
different conformation and interacts with other

corepressor proteins inhibiting gene transcription.
Two distinct ERs designated ER0: and ERJ
have been identified, cloned and structurally
characterized. Most tissues gxpress both sub-
types, but ERa predominates in uterus, vaging,
breast, bone, hypothalamus and blood vessels,

while ERP predominates in pr
males and ovaries 1N females. Estradiol binds

to both ERa and ERB with equa
certain ligands have differing affin

importantly ERo an
ferent pattern of interaction wit

and corepressors.
. 3 < i $
Few nongenomic rapid action® of CSUO’D[ed
in certain tissues (€-8- granulosa cells)s nedl(;1 p
e

through the same ERs but which are 0c8™
the cell membrane, have a en 06"

ities. More
dif-
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csteTs in_jccted i.m. are slowly absorbed

ren;. :,-rrﬂ"l:[_( prolt‘"ged action. Natural estrogens in
>tion ind € Ve largely plasma protein bound —to
Is of ! l-frclll:i“;q well as to albumin.
‘-‘.ine Slll.zil.ﬂtd}ol is converted to estrone and vice
ding _b i liver. Estriol is derived from estrone.
any ‘Y[Mhree are conjugated with glucuronic acid
511!(]1 _qtulfate. which are ex'cret.e.d n }11‘iﬂe and bile.
‘Consi d erable ?11tex:011§pat19 circulation occurs .due
o deconjugahon in intestines anc.I 1-eal?501pt1on;
ted [timate disposal occurs mostly in urine.
a‘?d Pt Ethjnylestradiol is metabolized very slowly
ilsd. 4 12-24 hours). It is orally active and more
"'eer, porent.
fﬁz ' preparations and dose
rs: All estrogen preparations have similar action.
1in Their equivalent parenteral doses are—
on fstradiol 0.1 mg = Ethinylestradiol 0.1 mg
of |~ Mestranol 0.15 mg = Conjugated estrogens
ed "0 mg = Estriol succinate 16 mg =
ng Diethylstilbestrol 10 mg.
a The oral potencies differ from the above due
er ' 1o differing extents of first pass metabolism.
n. Estradio] is inactive orally, conjugated estrogens
B and estriol succinate undergo partial presystemic
ly metabolism, while in case of ethinylestradiol,
- . mestranol and diethylstilbestrol the oral and
a, parentera] doses are practically the same.
s, The preferred route of administration of estro-
of gens is oral., Intramuscular injection is resorted
s . only when large doses have to be given.
1t ! rln-E_Slradiol benzoate/cypionate/enanthate/valarate: 2.5-10
e ; OEI;Z;; Ioi‘;jOCYCLIN-P 5 mg inj, PROGYNON DEPOT
_,fs IZ’RECA(/)&E?;IC: estrogens: 0.625—1.2§ mg/day oral;
: 625 mg, 1.25 mg tab (for HRT), 25 mg

! Zi:;‘”(?gsfuncliopal uterine bleeding), 0.625 mg/g vaginal
3 Ethip Ir atrophic vaginitis).

d b by ora].y f;lﬁ(dm]i for menopausal syndrome O.OZTO.Z mg/

n 002 g 1, b)RAL 0.01, 0.05, 1.0 mg tab, PROGYNON

| by d:;;re‘;l}]]m: acts by getting converted 10 ethinyleslradipl
Ovy ())/l;m(m in the liver: 0.1-0.2 mg/day oral; 1n
> Estrig) su‘cc‘mg tab, with ethynodiol diagelalc 1 mg.
! eNopayge ”]]ale’ 4-8 mg/day initially, maintenance dose

/ | ;m % cream f—z mg/day oral: EVALON 1, 2 mg tab,

,’ & limeg dailyor vaginal application in atrophic vaginitis
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:(v":‘(;-\?l;;?:rol lcrr:ls().(liln‘n :’ (For czu'c.inumz) prostate) initially

200 mg slow i.v. inj for 5 days, mainicnance 120-240

me/day oral or 300 mg -3 times a week i.v. HONVAN

120 mg tah, 300 mg/ml,

7. Dienestrol: 0.01% topically in vagina: DIENESTROL
0.01% vaginal cream.

Transdermal estradiol A transdermal patch
(Estradiol-TTS) is available in 3 sizes, viz. 5,
10 and 20 cm? delivering 0.025 mg, 0.05 mg
and 0.1 mg respectively in 24 hours for 34
days. The usual dose in menopause is 0.05
mg/day which produces plasma estradiol levels
seen in premenopausal women in the early or
mid follicular phase. Cyclic therapy (3 weeks
on, 1 week off) with estradiol-TTS is advised
with an oral progestin added for the last 1012
days. Beneficial effects of estradiol-TTS on
menopausal symptoms, bone density, vaginal
epithelium and plasma Gn levels are comparable
to those of oral therapy, but improvement in
serum lipid profile is less marked.

Systemic side effects of estradiol-TTS are
the same as with oral estrogens, but are milder.
Oral therapy delivers high dose of the hormone
to the liver and increases synthesis of several
proteins which may have undesirable conse-
quences. Estradiol-TTS avoids high hepatic
delivery: consequently plasma levels of TBG,
CBG, angiotensinogen and clotting factors are
not elevated—risk of thromboembolic phenomena

may not be increased or is low.

ESTRADERM-MX: Estradiol 25, 50 or 100 pg per 24 hr
transdermal patches; apply to nonhairy skin below waist,
replace every 3-4 days using a ditterent site; add an oral
progestin for last 10-12 days every month.

Recently a combined estradiol 50 pg + norethisterone
acetate 0.25 mg patch has become available in some
countries (ESTRAG EST-TTS). Two weeks of estraderm-TTS
followed by 2 weeks estragest-TTS with patches changed
twice weekly is used for total transdermal HRT.

A gel formulation of estradiol for application over skin
is also available. OE
80 g tube, SANDRENA 1 mg/g gel; apply‘ over the arms
and spread to cover a large area once daily for HRT.

Adverse effects

Most of the advers
described with HRT
tives (see p- 350).

e effects of estrogens are
and with oral contracep-

STRAGEL, E, GEL 3 mg/5 g mn
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¢ to increase the risk

of developing new breast cancer (see P- 335).
5 Long-term estrogen therapy doubles the
incidence of gallstones- Benigh hepatomas are
more common in women taking estrogens n
their teens and twenties.

6. Migraine, epilepsy and e

be worsened by estrogens.
Estrogens are contraindicated during preg-

only HRT does not apped

ndometriosis May

nancy.

Uses
Currently, the two most common uses of estrogens

are as contraceptives and for hormone replace-

ment therapy (HRT) in postmenopausal women,
but there are some other indications as well.

1. Hormone replacement therapy (HRT)

Due to cessation of ovarian function at meno-
pause women suffer a number of physical,
psychological and emotional consequences.
Medical problems related to menopause arc:

. Vasomolor disturbances Hot flashes, chilly sensation
inappropriat i i i ,
andpp 'pnae sweating, faintness, paresthesias, aches

pains.

. Urogeni{al atrophy Change in vaginal cytology and
pH,' v'a.gma] dryness, vulval shrinkage, dyspareunia
Va.glmtls, itching, urinary urgency, predisposition ’
urinary tract infection. °

» Qs‘-tegporasis Loss of osteoid as well as calcium
tfhmmng and weakening of bone — minimal tr -

) I;actures especially of femur, hip, radius, verteb e

] . > ’ rac.

Ofe/Talloltoglcal changes Thinning, drying and |
elasticity of skin, wrinkles, thin and listless ha'oSS
irs.

*

Global consens '
sensus statement on Menopausal Hormone T
¢ Therapy.

I’svc/1r)/og/'cal/(,'ogr///i e distarbances it
sc;I mood, foss of libido and self C(”“"(\cnl?’
and dementia. :
[ncreased ris
artery disease,

k of cardiovascular diseqseg
myocardial infarction, siroke Co Onery

The vasomotor symptoms tend to subside oy
put the other changes progress Cominu()uflr a
D y'

Estrogen Lprogestin HRT or ‘meng
hormone therapy’ (MHT) is highly efﬁczil-lsal
in suppressing the perimenopausal syn dromlous
yasomotor instability, psychological disturba;' of
as well as in preventing atrophic changes :;’S
osteoporosis: However, several recent flndd
ings have emphasized 2 number of risks an<.1
limitations of long-term HRT, so that HRT ;
now generally restricted to limited duratio;
for control of hot flashes and other symptomg
in women below 60 years Of within 10 yearg
after menopause.*

The dose of estrogen used in HRT is sub-
stantially lower than that for contraception,
Typically, conjugated estrogens are used at
0.625 mg/day dose (equivalent to ethinylestradiol
10 pg) cyclically (3 weeks treatment 1 week
gap), but there is a trend now to use lower
doses (0.3-0.45 mg/day). A progestin (prefer-
ized oral progesteronc 100 mg/day,
or medroxy progesterone acetate/norethisterone
2.5 mg daily) is added for the last 1012 days
each month. Though the progestin may atten
ate the metabolic and cardiovascular benefits of
estrogen, it 18 needed to block the increased
risk of dysfunctional uterine bleeding and endo-
metrial carcinoma due to continuous estrogenic
stimulation of endometrium. Estrogen alon¢ is
used in hysterectomised women and when &
progestin is not tolerated or i contraindicate®
Low-dose estrogen alone may be tried, it
can control the symptons. Trans '
appears to have certain advantages
and is preferred by many.

The benefits and risks ©
ered below:

a. Menopausal symptoms and atrophic chang® T:]c
almost co

vasomotor symptoms respond promptly and 20" et
for using ol
nete

ey

yCﬂl'S,

ably micron

f HRT ar¢ CoﬂSid‘

indication for
podyaché

r;/lgely. They are the primary 1
ich also improves sleep disturbances,
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and sexval well being. Estrogen therapy
s fianlc pcrilm‘m‘P“US“I depression, hut combiming
M4 o MIE iin may nullity this benefit. HRT shoylqg be

"wul:ll

e T roges "
i with € § onee the vasomotor symptoms abate, Eslrogcnq
jnuet

Jiscd! il senital and dt‘l'lﬂﬂl'ﬂll'OPth changes; vulval and
o A fbu[h:lc'“s resolve. Vaginal application of estrogen is
l""'”""?.,c‘:n elieving local symptoms as well as dysparcunia
“ﬂﬂillrwuld pe preferred when this is the only aim of HRT.
qnd § op0 rosis and fractures HRT restores (a2 bal-
. quleﬂ per bone loss is prevented and the excess fracture
anéc: Jllified. When used for this purpose, HRT should
sk 15 '“red before significant bone loss has occurred,
he mmieversal of osteoporosis is none or slight. Calcium +
la;c.qllseu plements and exercise aid the beneficial effect
vil DRTS' PHowevel‘, accelerated bone loss starts again on
of H“,O'n of HRT. The ‘Women’s health, osteoporosis,
Ces::.;ﬁn—estrogen’ trial (2002) has shown that even lower
d:;;kof conjugated_ est'rogens (0.3, 0.45 mg/day) increased
el mineral density 1n postm_enopausal women, though
(25 mg/day was more effective. o

Not withstanding the above,. appreciation of the other
isks of HRT (see below) has dislodged estrogen from its
rime position in the tregtment of osteoporosis. Bisphos-
phonates are more effective and the ('Ih'U.gS of choice. If
prevention and treatment of' osteoporosis is the goal, HRT
is not the best option, and is not recommended beyond 5

vears of use or In women over 60 years of age.

¢ Cardiovascular events Since hypertension and cardio-
vascular disease are rare in premenopausal women, and
estrogens improve HDL:LDL ratio, retard atherogenesis,
reduce arterial impedance, increase NO and PGI2 produc-
tion and prevent hyperinsulinaemia, it was believed that
estrogen therapy in postmenopausal women will have a
protective cardiovascular influence. -

In the past two decades many large scale placebo con-
tralled randomized interventional trials and cohort studies
have yielded opposite results. The ‘Heart and estrogen/
Progestin replacement study’ (HERS and HERS II) conducted
In older women with preexisting cardiovascular disease
foqu that HRT triples the risk of venous thromboembo-
lism, increases risk of MI in the Ist year and affords no
fccoﬂdﬂfy prophylaxis of CAD in the long-term. The larger
Yomen’s health initiative’ (WHI) study conducted in over
i (g)z SOUD%er_women without CAD found'24% increase
lhTOmb’ 40/o.mcrea'se in stroke and doul?llng of venous
Study ;emb"hSm with the use of combined HRT, Thg
sk o 1\;? tennlnaFed prematurely in 2002. The increase
Womey WhWﬂS attributed to the progestin cqmponent,. sm}:e
icidep, ?took estrogen alone had no increase In 1 g
“30, redo -MI'_RCexamination of the data has reveale

Uclion in incidence of MI among women who

Year W’thi'n 10 years of menopause. As such, a few

Just afier menopause and before 60 years
-7 O€ protective,

l be] em‘f:l f""”C”On and dementia: Contrary to car-

’cm‘]’d women’s health initiative memory study

ucted among older women (65-79 years)

STING

> AND CONy RACEPTIVES

1’1\1\3,:;]“] to detect any protection against cognitive decline
- Crestrogen alone or combined HRT, There was in
fact a slight rlobal deteriorati Surprisi et

of dorments g _ ?11()|¢|lr()|1, Surprisingly, incidence

cmentia (Alzheimer's) was doubled,

?{'m?j”lii’i’ "[“hzll iTlljogcnS' enhance the growth of breast

tha Smaﬁ r:t!l? WL recognized. However, it was comcnded

N Gy 'rl\‘ld_cu,ncnt (‘l‘oses of estrogens will not induce

e e 1 his appgus to be supported ‘by the estrogen

atone arm of WHI study in hysterectomized women, as

@he. occurrence of breast cancer was actually lower (but

msignificantly). On the other hand, another longer term

Calllornlp Teachers study’ found a slightly higher risk. In

the combined HRT group, a significantly higher incidence of
cancer breast occurred, indicating that medroxyprogesterone

was the culprit. The prospective observational cohort ‘Mil-
ll_on women study’ (MWS) in the UK found a marginally
higher incidence of breast cancer with estrogen alone, but
a clearly higher one with estrogen + progestin. Some other
studies have also implicated the progestin, and the CSM
of UK has drawn similar conclusions. Thus, the protective
effect of progestin on endometrial cancer appears to be
counter balanced by the procarcinogenic effect on the breast.

Estrogen is well known to induce endometrial hyperplasia
and its continuous use unopposed by progestin results in
irregular uterine bleeding. In the long-term it predisposes
to endometrial carcinoma. The MWS has supported this
contention. The standard practice is to give combined HRT
to women with an intact uterus. However, a Cochrane
Database Review has concluded that lower dose unopposed
estrogen does not increase endometrial carcinoma risk. Thus,
low-dose estrogen alone may be used for HRT in women
with intact uterus when a progestin is contraindicated.

A small protective effect of combined HRT on colorectal
carcinoma has been detected by the WHI study, but this
needs to be confirmed.

f. Gallstone, migraine: Estrogens slightly increase the
risk of developing gallstones, while progestins may trig-

ger migraine.
Tibolone It is a 19-norsteroid developed
specifically to be used for HRT. It is converted
into 3 metabolites which exert estrogenic,
progestational and weak androgenic actions
in specific tissues. In a dose of 2.5 mg
daily, it suppresses menopausal symptoms and
lowers the raised Gn levels. No endometrial
stimulation has been noted. Urogenital atrophy,
psychological symptoms, libido and osteo-
porosis are improved similar to other forms
of HRT. Contraindications are the same as
for conventional HRT, but long term benefits
and risks are not defined. ' .
Weight gain, increased facial hair and
occasional vaginal spotting may be poted. Aftfer
the initial response, tibolone has failed to gain

popularity.
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9- Transdermal HRT may have certain advantages over oral HRT. | |
10' The need for HRT should be assessed in individual women, and not prescribed routinely.

aily without interruption; insti-

LIVIAL 2.5 mg tab, one tab d
pausal for at

tute therapy only after the woman has been meno
Jeast 12 months.

2. Senile vaginitis Estrogens change vaginal
cytology to the premenopausal pattern and
are effective in preventing as well as treating
atrophic vaginitis that occurs in elderly women.
Oral therapy can be given but more commonly
a topical preparation is used; an antibacterial
may be combined. Estrogens help in overcom-
ing vaginal infection and relieve symptoms of
Kraurosis vulvae.

< Qela yed puberty in girls (primary hypogo-
r?dlsm,) This may be due to ovarian agenesis
(Turner’s syndrome) or hypopituitarism. In both
cases pubertal changes are brought about b
%CI;; estrogen treatment started at the age 0};
dos-es aizaii,e I:)ulldlipg up gradually to adult
: d cyclic progestin i

rapulil gdam n height growth hornisonizdded' o
small dose of andro

&N may be added. Thig

treatment will ha
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ry disease
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lest effective dose and for the shortest § lj)rw-“hin
HRT at least till the age of natura e atigy,
le those with intact uterus be given Opausg

g, Wl i estr
be tried, if symptomatically effective. Ogen,

han continuous HRT.
but may be used in women <60 yeqyq .
a

postmenopausal women. Combined 3

onlyin early
bolism, Ml and stroke in elderly MRy
m

antimicrobials, tretinoin and other drugs is preferreq
estrogens (see Ch. 66). Ovgy
6. Dysfunctional uterine bleeding A progesi; o

cyclically is the rational and effective therapy. Eg Ziven
have adjuvant value. TOgens
7. Carcinoma prostate Estrogens are palliative; prog

relief in primary as well as metastatic carcinom; prosl:ace
by suppressing androgen production (through piiy
GnRH agonists with or without androgen antagonist )
preferred over estrogens for this purpose. .

ANTIESTROGEN

Clomiphene citrate It binds to both FRe
and ERP and the trans isomer (enclomiphen)
acts as a pure estrogen antagonist in all huma
tissues, but the cis isomer (zuclomiphene) ud
the racemate display weak agonistic action o
Lats. Clormphene induces Gn secretion in wonl
y blocking estrogenic feedback inhibition
pituitary. The amount of LH/FSH released
f}?ghoszrc.retory pulse is increased. In response
— ;es enlarge :?.nd ovulation occurs if 1
Peripheraie responsive to Gn. Antagonistt of
fashes o cI;l(iztlon.s of estrogen results 10 hfy‘
b fodified metrium and cervical mucus ™
du:}tls ;:ilifr;lsefof clom.iphene is for infef(tij;g
for 5 s 0 .ovulatlon: 50 mg once &
Treatment jg e e day'of Cycurs
in many we glven monthly. Conceptionl OZnOT‘
thoeic or hargen who previously were amonthS
freatment goe anovular cycles. If 1-2 m/t
daily dose mS not result in conceptlonﬂl‘s‘
ay be doubled for 2-3 O
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, (reatment cycles s \ e
o than 6 tre yeles should be suppression of LR :

Al . . 110 ~{Yect AN : Ires 3] % » S ( «
wo e anticstrogenic ;Hul of clomiphene B Wga]?({?m;/]? éﬂ’“”t function.
. gollicle, endometrium or cepvie \ 5 with its higher affini
ul“c\,clopmg foll ssrorodustive, ik Llu\/lul the ER probably accounts f()? its efﬁmty F(.>r
N“h‘ -an be counte I | - Luteal phase  tamoxifen resistant cases cacy in
[lll]tl;lcl'it‘ll has also been b ame.d for lhel'apeutic Fulvestrant s administered a.s (250 to 500 mg) h
v . of menotropmms or chorionic LM, inject : N ‘ mg) monthly
ST addition I chortonic Jections in the buttock. [t is slowly absorbed and

et © a8 wrx it
o A he last 2 days of the course I;:\S dn.chmmauon t/2 of more than a month.
ULVENAT 250 mg/vial inj.

This feature alon

a(L
gon.u‘ s the success rate.

E; {Iﬂpcrfgu1ipllelle is well absorbed orally, gets SELECTIVE E
s ited in adipose tissue and has long t% MODULATO STROGEN RECEPTOR
| dgpt-~6 days. It is largely metabolized and RS (SERMs)
:icreted in bile. Zshe;et'are drUgS Whic.h exert estr'ogenic as well
- effeCfS le)miph(-ene can produce poly- mangelr.estrogemc actions in a tissue selective
stic ovaries, mU_Itlple PregnEmey, ho_t _ﬂash.es, That ligand binding could change the configura-
i " . upset, vertigo, allergic dermatitis. Risk : . : L | gu
over astric p _ 7 ) tion of ER in multiple ways allowing interaction
_ f ovarian tumour may be '1ncre:\ased. Cautlo.us with different coactivators and corepressors in a tis-
;:::sl e with lower dose is advised in women with gy specifie manner has paved the way for develop-
i enlarged OVaries. ment of compounds with unique profile of agonistic
fuce Other uses To aid in vitro fertilization  and antagonistic actions in different tissues. These
tate Clomiphene given with Gns causes synchro-  drugs have been designated ‘selective estrogen
LZL qous maturation of several ova—improves their  receptor modulators’ (SERMs), and three SERMs
harvesting for in vitro fertilization. Tamoxifen citrate, Raloxifene and Toremifene are
Oligozoospermia: Clomiphene increases Gn n chmcal'use. It has been dgmgnstrated tbat the
secretion in men as well. This promotes conformation of ER after binding tamoxifen or
- spermatogenesis and testosterone secretion raiox(ilfe]rle is different from that after binding
) if the same have been deficient. For ma!e esua 10.' _ _
an nfertility—25 mg daily given for 24 days in ~ Tamoxifen CIttjate Though chenycally rlelated
il emonth with 6 days rest for upto 6 months  to clomiphene, it has complc?x actions, vz.z acts
in has been recommended. However, success  as potent estrogen antagonist in breast car‘cmoma
i ?Ltes are low. cells, blood vessels and .at some peripheral
of mgoé\le, FERTOMID. CLOFERT, CLOME 25, 50, 100 ¢jreq but as’ partial agonmist in uterus, bone,
at ) liver and pituitary. Inhibition of human breast
sy ELECTIVE ESTROGEN RECEPTOR  cancer cells and hot flashes reflect antiestro-
he DOWN-REGULATOR genic action, while the Weak. estrogen agonistic
of CFulveStrant It is the first member of a distinct actiqn ma-nifests as §t1mul?tlgn of gndf(r)rllzirtlia;
ot 4% of ER ligands called ‘selective estrogen prollfer'atlon, lowering of Gn and p '
ay Teceptor down-re ulators’ (SERDs) or ‘pure levels 1n postmenopausal wome?n as well as
“rogen antagon; g, . roduced for ~ improvement in their bone density.
ty o sts” that has been mtrQ ; A decrease in total and LDL cholesterol
# Ko ent of locally advanced or metastatic ER ' ¢ any change in HDL and triglyceride
e. Whie € breagt cancer in postmenopausal women I\Wth;)urefale};ts estrogenic action. Similar to
eve he risk of deep vein

as sto : if n
p gt pped responding to tamoxifen. I

i I . b ook en HRT, it increases t
50 fhy, ta_momfen, it inhibits ER dimerization ’

estro )
v —3 times.

thrombosis by 2

- ’ s s
anq Interaction with DNA is prevented . atase inhibitors (Als),

hs Tecepy ) - Tamoxifen and aromatase I

1€ g g o - degradation is enhanced. The ER is e.g. letrozole, are the established hormonal

| I regulated resulting in more complete
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freatment options for breast cancer. In early
cases tamoxifen is given as poslmastect(?m_y
adjuvant therapy, while in advanced cases, it is
a éonsliluenl of palliative treatment. Rgsponse
rates are high in ER-positive breast carcinomas,
but some ER—negati\'e tumours also l‘eSPO‘_ld-
However, use of tamoxifen for ER Hega“."e
breast carcinoma (primary as well as 111eta§tatlc)
i1s usually not recommended. Tamoxifen is the
only drug approved for primary as well as
metastatic breast carcinoma in premenopausal
women. However, two recent trials (SOFT and
TEXT) have shown that exemestane (an Al)
given along with ovarian suppression reduced
chances of relapse of high-risk ER positive
breast cancer in premenopausal women, and
was a more effective option than tamoxifen plus
ovarian suppression. Tamoxifen is also effective
n surgically treated cancer of male breast.
Based on large epidemiological studies which
have shown 459 reduction in the incidence of
ER-positive breast cancer, tamoxifen has been
approved for primary prophylaxis of breast
cancer in high-rigk women. Recurrence rate
In ipsilateral ag well as contralatera] breasts
1s reduced by tamoxifen, Traditionally, benefit
of tamoxifen prophylaxis wag considered to
be limited tg 5 years, but recently the ATLAS
trial comparing 5 years g 10 years of adjuvant
tamoxifen, and the ‘aTTom’ study have showp
that disease free survival was higher in women
who were treated for 10 years

Tesorplive effect, and iy lipi
other benefits of tamoxifen

Tamoxifen ig effective or
sic plasma 1% (10 hours 4
long duration of action,

ally; hag 4 bipha-
nd 7 days) anq a
Some Mmetabolites f

tamoxifen are more potent antiﬁf\'tr\‘

: . ; . “gehs
drug is excreteq primarily i the bile
Dose 20 mg/day in 1 or 2 doses, Max 4(;
TAMOXIFEN, MAMOFEN, TAMOD . 16, 3 mg/day;
Male infertility: May be used ag al LY
to clomiphene.

Side effects Hot flashes, Vomitip
vaginal bleeding, vaginal discharge
irregularities are the side effec
of venous thromboembolism is
action on clotting mechanism_
Infrequent side effects are dermatitg
depression, mild leucopenia and ocy]
Tamoxifen is much less toxic
anticancer drugs.
Toremifene It is newer co

similar actions, but is a weak
adverse effects are also similar,

Raloxifene This SERM has 3 differen; pat-
tern of action than tamoxife

n. It is ap estrogey
partial agonist in bone, on lipid metabol;sm
and cardiovascular System, but an antagonist i
endometrium and breast. It has high affinity fyy
both ERa ang ERB, and has 4 distinct DNy
target the raloxifene response element’ (RRE),

Several long-term multicentric studies have
shown that raloxifene prevents bone loss in
Postmenopausal women; bone minerg] density
(BMD) may even increage by 0.9-3.4% over
years in different bones, particularly the lum-
bar vertebrae, However, accelerated bone 1oss‘
occurs when raloxifeng g stopped. The risk of
vertebral fractyre g reduced to half, but not
that of long bones. Reloxifene is less efficacions
than bisphosphonates 1

0 preventing fractures.
In Postmenopaysa]

women raloxifene reduces

LDL cholesterol, Probably by upregulating hepat
L Teceptors, I ¢

ontrast to estrogen HRT
there is g increase in HDL and triglycerlde_
levels, Folloy up studies have shown thatf;‘
loxifene reduces the risk of breast cancefd g}
65%, though the protection was confin
“Positive breast cancer,

frial
Raloxifene does not stimulate endome he
proliferation and th

risk of endometria]

> T
and meyg,
ts. Increy
due tg estr

> ANorey,
4T Changg,
than Othg,

ngener of tamq

Xifen with
er ER agonist,

Uses ayg

e of
carcinoma. No relief

ere 1s no increase 1M *°

menopx
hot fla
Ral
bioava
nidatic
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ESTROGENS, PROGESTINS AND CONTRACEPTIVES

\ asomotor symptoms occurs; rather  Dose. 60 mg/day:;

qusal v
wnor‘-"”b 3 ~ O )
mL[ aashcs may be induced m some women,
,¢ flas : T oo .
he paloxifenc s absorbed orally but has low
ailability due to extensive first pass glucuro-
8

:1']:’;:;1'0”- The tl/{ is 28 hours and major route
of excretion 18 faeces.

side effects HOt_ ﬂashes? leg cramps are
wenerally mild; vaginal blee(.img 1S occasional,
%he only serious cpncern 1s 3-fold increase
in risk of deep vein thrombosis and pulmo-

nary embolism. However, similar risk attends

estrogen HRT.

Use Raloxifene is a second line drug for preven-
tion and treatment of osteoporosis in postmenopausal
women; Ca*>" and vit D supplements enhance the
penefit. According to British guidelines, raloxifene
is not recommended for primary prophylaxis of
osteoporotic fractures in postmenopausal women,
but is an alternative option for secondary preven-
tion and treatment of vertebral fractures, i.e. in
those who have already suffered a fracture. It is
also approved for prevention of breast cancer in

women with risk factors.

gt ,“-r;-z-'-rmrr

Tamoxifen

1. Estrogen antagonist in breast and blood vessels, but
agonist in uterus, bone, liver and pituitary.

2. Can be used for breast Ca. in premenopausal
women as well,

3. Less effective in delaying recurrence when used as
adjuvant therapy after surgery.

4. Prophylactic use for breast Ca. recurrence usually
limited to 5 years.

5. Lesg delay in disease progression and lower
Sunvival advantage in advanced/metastatic breast
Ca. than Als,

6. Not effective in failure cases.

7. .
Causes endometrial hyperplasia, predisposes to
éndometrial carcinoma,

8 N i
© bone fosss, no increase in fractures or arthritic
S$Ympoms.

9. .
10 ereases risk of venous thromboembolism.
;| -
MProves fipid profile; small lowering of LDL Ch.

SE L ; y _ i
A elective estrogen receptor modulator; Als—Aromatase inhibitors; Ca.—Carcinoma; LDL Ch—Low density

" W
Poprotejp, cholesterg)

tiesToF tamoXifen (SERM) And Ietrozole/anasirozole (AlS) I

BONMAX, RALOTAB, ISSERM 60 mg tab.

AROMATASE INHIBITORS

Aromatization of ‘A’ ring of testosterone and
androstencdione is the final and key step in
the production of estrogens (estradiol/estrone)
in the body. In addition to the circulating
hormone, locally produced estrogens appear to
play an important role in the development of
breast cancer. Though some aromatase inhibitors
(Als) were produced in the past, three newer
‘third generation’ Als Letrozole, Anastrozole
and Exemestane have demonstrated clinical
superiority and are widely used now in the
treatment of breast cancer.

Properties of Als are compared with that of
tamoxifen in Table 22.1.

Letrozole It is an orally active nonsteroidal
(type 2) compound that reversibly inhibits
aromatization including that within the breast
cancer cells, resulting in nearly total estrogen
deprivation in postmenopausal women. However

Letrozole/Anastrozole

1. Inhibits production of estrogens in all tissues. Nearly
total estrogen deprivation.

2. Not to be used in premenopausal women.

3. More effective in delaying recurrence of early stage
breast Ca. (adjuvant therapy).

4. Continues to exert prophylactic effect beyond 5 years.

5. Greater delay in disease progression and greater
survival advantage in palliative treatment of
advanced/ metastatic breast Ca.

6. Effective in tamoxifen failure cases of advanced
breast Ca.

7. No endometrial hyperplasia/cancer predisposition.

8. Accelerates bone loss, predisposes to fractures,
arthritic symptoms.
9. No increase in thromboembolic risk.

10. No effect on lipid profile.
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N those with function

Production is nof tot
Als are

ving ovaries, estrogen
ally blocked. As such,

in premenopausal
not recommended in premenopaus:

; o v >d, or Gn
women, unless ovaries are removed,
see

retion from Pituitary is suppressed. Pl‘()]lf-
cration of estrogen dependent breast carcioma
y ed 1o a greater extent than
Letrozole is rapidly absorbed
with 1009, oral bioa\'ailabilily large volume
of distribution, slow metabolism and a t% of

~40 hours, Randomized clinical trials have
establisheq jtg utility in:

(@) Earpy breast can
line drug for adjuvant

cells g suppress
with tamoxifen,

cer: Letrozole is a first

therapy after mastectomy
In ER+jve POStmenopaysa] women. Extended
adjuvant therapy with letrozole beyond the
Standard § Year tamoxifen treatment continues
to afford i

mboemboligm
cancer. Surviva] is prolon

have positive axillary lymph nodes,
(b) Advanced breast cancey:

lines recommend letrozole as fi

and endometrig]
ged in patients who

Current guide-
Ist line therapy

Hot flasheg

> dyspepsia
hair are the side effects, Joint
are Common; bone loss mjy

NO endome

> Vagina| dryness,
and thinning of
Pain and Stiffhegg
y be accelerateq.
tria] hyperplasia or

Th

in the body to produce peak iy \
days. Anastrozole is useful »q o ’avrte_r SN
in early ER+ive reast Cancey . Mty
palliation of advap

Ju
Cr,

ced Cases i, le,)g ‘:1:2” axqgi Z)S;
women. In early cases, tumoy mcurrengp"‘“&al we
was found to be longer they, Wit tance ln, "
Risk of new tumor Ppearing ;- ¢ m(’Xianl o
eral breast was alsq lower With 4, rgf“““% fro
longer time to disease fogressio coanle_ A by
to tamoxifen hag been Obtaineq i VDared lat
ER+ive breast cancer. Map, tamoxi, arncgd en
tant cases responded with increased Surjsm‘ da
Like letrozole, it ig also a firg Jine N Vg i)g
early as well g advanced breast Carg; Ong]afgr .
postmenopausa] Women. Side effectg s Sirnnm "
to those with letrozole, i N
Dose: | mg OD, .
ALTRAZ, ARMOTRAZ, ANABREZ 1 mg gy, _
Exemestane: This

=
o
O-
2
£
::f

(Type 1) inhibitor o

1rreversibl P
f ar0matage acts hkea 3

suicide Substrate by Covalent binding to 4 g

€nzyme. Ag 5 result >9¢o, SUpPpressioy 0 1

estradiol productjon ig obtaineq. However, it hyg

weak androgenic activity Similar

dione, Exemestane h
n carly breagt cance

disease Progression
for tamoxifey as adj

T by reducing the risk of
When it

was Substityteq
uv

ant therapy, 1 advanced
reast Cancer, longer Survival, Increased time

disease Progression ang fewer treatmen
Tes have beep obtained ity exemestane,

administereq orally and is ey tolerated.
Adverge effects are similar tq other Als,
Dose: 25 Mg OD oral afte; meals; thoge receiving CYP3A4
Inducer () mg OD,

EXMAS

ASIN, XTANE 253 mg tab,

PROGESTINS
€se are Subst
Primeq prolife
and

" rooel
ances which convert the eS“OIgry
" 3 0
ratve endometriym to secre ”
i . . ; ' a
Maintaip Pregnancy in animals spayed 4

) . cy)
Conceptiop (Progestin = favouring pregnancy
At the 1y,

N of the |ast century it becamnz

apparent that Ovaries secrete two honn?ne&aice
at corpyg luteum wag essential for rr.lamte[eld in
of Pregnancy, Progesterone was .lsom beet
1929, ut its fy]] therapeutic potential has




7] 0
rapy,
LS f()ur
AUsg]

tilne
\fen
"alat.
le. A
1ceqd
2S1s-

val,
for

3 1In

lilar

ble

¢v.g:": »

ESTROGENS, PROGESTINS AND CONTRACEPTIVES

L‘.\'I"O“Cd Emly after (.hc 1950s \-thn a large
qamber of orally active synthetic progesting
were dt‘\’Cl
Natural progestin - Progesterone, a 21 carbon
teroid. is the natural progestin and is derived
fom cholesterol (see Fig. 20.1). 1t is scereted
py the corpus luteum (10-20 mg/day) in the
jater half of menstrual cycle under the influ-
ence of LH. Its production declines a few
days before the next menstrual flow. If the
ovum gets fertilized and implants—the blas-
tocyst immediately starts producing chorionic
gOnadotropin which is absorbed into maternal
Eirculaﬁon and sustains the corpus luteum in
carly pregnancy. Placenta starts secreting lots of
estrogens and progesterone from 2nd trimester
till term. Men produce 1-5 mg progesterone
per day from adrenals and testes; its role if
any, in males 1s not known.

Synthetic progestins A number of synthetic
progestins with high oral activity have been
produced. These are either progesterone deri-
vatives (21 C) or 19-nortestosterone derivatives,

also called ‘estranes’ (18C).
21 CHy

20C=0
18 18

oped.

PROGESTERONE 19-NORTESTOSTERONE

The progesterone derivatives are almost pure
Progestins, have weaker antiovulatory action and
are used primarily as adjuvants to estrogens
for HRT in postmenopausal women, threatened
ab(?m‘On, endometriosis, etc. for selective proges-
ta“fma] effect. The older 19-nortestosterone
de”vauveS, e.g. norethindrone and lynestrenol
developed in the 1950-60s have additional weak
;Sl:imgenic’ androgenic, anabolic an'd pf)tept
COm(;Yulator)’ action. They are used primarily In
]3-ethmed Confrac_cplive pills. Estranes v,vnh a
- Yl substitution are called ‘gonanes , €8

&¢strel. Gonanes are more potent (especially

the levoisomers, e.g. levonorgestrel) and have
reduced androgenic activity.

In the 1980-90s a number of other gonane
compounds were introduced, of which desogestrel
has been marketed in India. Desogestrel and
norgestimate are prodrugs. In addition to being
very potent progestins they have strong anti-
ovulatory action (gestodene inhibits ovulation
at as low as 40 upg/day dose), and little or
no androgenic property. Therefore, they do not
antagonise the beneficial action of estrogens on
lipid profile and are preferable in women with
hyperandrogenemia. High antiovulatory potency
allows reduction of ethinylestradiol dose when
these are combined in oral contraceptives.

The newer 19-norprogesterone derivative nome-
gestrol has weak antiandrogenic property, is less
antiovulatory, but has strong antiestrogenic effect
on endometrium. Adverse effects on lipid profile
and glucose tolerance appear to be lacking.

PROGESTERONE:DERIVATIVES=

Medroxyprogesterone acetate
Megestrol acetate
Dydrogesterone
Hydroxyprogesterone caproate

Newer compound
Nomegestrol acetate

9-NORTESTOSTERONE DERIVATIVES

Estranes Gonanes
Norethindrone Levonorgestrel
(Norethisterone) Desogestrel
Lynestrenol Norgestimate
(Ethinylestrenol) Gestodene
Allylestrenol
Actions

The main function of progesterone is preparation
of the uterus for nidation and maintenance of
pregnancy. The latter is due to prevention .of
endometrial shedding, decreased uterine motility
and inhibition of immunological rejection of
the foetus, since progesterone depresses T-cell
function and cell-mediated immunity (CMI).

4. Uterus Progesterone brings about secretory
changes in the estrogen primed endometrium:
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hvperemia, tortuocity of g]:m.ds and‘ \IH"CI‘CdSLi(;
secretion occurs while epithelial prolifer auan |
halted. 1 is lack of progestational support WI?K &
causes mucosal shedding during menstruation.

Continued action of progesterone (when
pregnancy occurs) brings about decidual changes
in endometrium—stroma enlarges m.\d becomes
Spongy. glands atrophy, and sensitivity of myo-
metrium to oxytocin is decreased.

2. Cervix Progesterone converts the watery

cervical secretion induced by eSlI‘OgC_ﬂS t.O
viseid, scanty ang cellular secretion which is
hostile to Sperm  penetration.

3. Vagina Progesterone induces pregnancy
like changes in the vaginal mucosa: leukocyte
infiltration of co

mified epithelium oceurs,
4. Breast pro

gesterone causes proliferation of
acini in the mammary glands. Cyclic epithelial
proliferation and turnover occurs during luteal
phase, but continuous €Xposure to progesterone
during Pregnancy halts mitotic activity and sta-
bilizes mammary ce][s. Acting in concert with

1t prepares the breast for lactation.
Withdrawal of 1},

ese hormones aft
causes release of pr

milk secretion starts

er delivery
olactin from pituitary and

(during Pregnancy) appears tq
have a sedative effect. It can algo affect mood,

°C) rise

nortestosterone
derivalives) tend to rajse LDL and lower HDL
cholesterg] levels. Th

TR
for HRT or in conlra_ccptivcs. M, _’M‘/Q\
progesterone formulation ( referreq 4, as '.”d I E—
progesterone’) does not affect Jan;‘“fuz &l
cffect of estrogen on LDL g5 HDL Ch()legtmal n
9. Pituitary Progeste{ror.]e 18 a we in}}',?m' ¢
of Gn secretion from pituitary, ¢ exerts p, i
feedback primarily at the leye] of hypoth:]:t% ?
pulse generator—reducing the frequenc Mig
GnRH pulses. However, the a

y
each pulse may increase. Administration o

gestin during the follicylar phase Suppreszispim
preovulatory LH surge and Prevents | 1atig:
It synergises with estrogen for the amio"ulato .
action. The gonanes markedly SUppresg Gk
and are potent antiovulatory drugs,

Mechanism of action

Unlike other steroid receptors, the Progestergy
receptor (PR) has a limiteq distributiop n the
body: confined mostly

to the female genity|
tract, breast, CNS ang Pifuitary. The 8.1

N
nucleus of target ce|)

8.

ches to Progester
E) of larget genes ang
n through Coactivators,
$0 bind to PR, but the
18 different from agonist

fesponse eclement (PR
regulates transcriptio
The antiprogesting g
conformation assumed
bound Teceptor and opp

osite effects are produced
by interaction With corepressors.

The PR exists in g short (PR-A) and a longer (PR-B)
isoforms, The two have differing activities, but because the
ligand binding domain of both js identical, all agonists and
antagonistg display similar binding properties for them,
Tissue selective ion of PR hag not yet been pos-
sible, as h

One

ICCeptors in certain tissues and
Produces rapid effects, like g2+ release from spermatozoa
and oocyte Maturation, but the physiological significance
of these receptors is ng

t clear.
Estrogeng have beep shown to increase PR

Whereas progesterone represses ER and
enhanceg local degradation of estradiol.

|
Pharmacokinetics

Progesterone, unless specially fOTmulated,ti
inactive orally because of high ﬁfst-pass‘me_1
Ol in liver. 1t is motly injected L. in 0
Solution, Eyep after an im. dose it is rapidy
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ESTROGENS, PROGESTIN

0

Jeared from plasma and has a short (%% (5-7
:1:;1). Nearly complete d‘cgmdalion occurs in
:hc iver—major 'producl 18 prcgpancdiol which

creted in urine as glucuronide and sulfate
conjugates. However, effects of progesterone
[aslA longer than the hormone itself

A micronized formulation of progesterone
pas been developed for oral administration.
Microfine particles of the drug are suspended in
oil and dispensed m gelatin capsules. Absorp-
tion occurs through Iymphatics bypassing the
jiver. Though bioavailability is low, effective
concentrations are attained in the body.

Most of the synthetic progestins are orally
active and are metabolized slowly; have plasma
t15 ranging from 8-24 hours.

is eX

Preparations and dose

1. Progesterone: 10-100 mg im. (as oily solution) OD;
PROGEST, PROLUTON, GESTONE 50 mg/ml inj., 1
and 2 ml amp; 100-400 mg OD oral: NATUROGEST,
DURAGEST, OGEST 100, 200, 400 mg caps containing
micronized oily suspension.

2. Hydroxyprogesterone caproate: 250-500 mg im. at
2-14 days intervals; PROLUTON DEPOT, MAINTANE
INJ, PROCAPRIN 250 mg/ml in 1 and 2 ml amp.

3. Medroxyprogesterone acetate: 5-20 mg OD-BD oral,
50-150 mg im. at 1-3 month interval; FARLUTAL 2.5, 5,
10 mg tab., PROVERA, MEPRATE, MODUS 2.5, 10 mg
tab, DEPOT-PROVERA 150 mg in 1 ml inj. (as contra-
ceptive). Has weak androgenic and antiestrogenic property.
4. Dydrogesterone; 5-10 mg OD/TDS oral; DUPHASTON
5 mg tab. It has poor antiovulatory action: may be preferred
When contraceptive effect is not required.

5. Norethindrone (Norethisterone): 5-10 mg OD-BD oral;
PRIMOLUT-N, STYPTIN, REGESTRONE, NORGEST
5 mg tab; REGESTRONE HRT, NORETA HRT | mg tab
(for HRT); NORISTERAT 200 mg/ml inj (as enanthate) for
contraception 1 m) i.m every 2 months; has androgenic,
anabolic and antiestrogenic activity.
6. Lynestreno] (Ethinylestrenol): 5-10 mg OD oral;
ORGAMETRIL 5 mg tab. Has additional androgenic,
anabolic and estrogenic activity.
K/} /GLX}@Slre?olz 10-40 mg/day; GESTANIN, FETUGARD,
threage f\NE 5 mg tab. Has been especially used for
§ ch2°d/llabllual abortion, PROFAR 25 mg tab.
0 “Orgesﬁre]: 0.1-0.5 mg/day; DUOLUTON-L, OVRAL
a“abol;jjcgja L;jlhmy!eslradio] 0.05 mg tab. Has androgenic,
'DCSOge; ]anlleslrogemc propcny, . 3

§ il ]re 150 ug + ethinylestradiol }0 Hg (NOVE-
& 4 13[? OD 3 week on 1 week off cyclic therapy.
Preparationg are given with oral contraceptives).

SAND CONTRACEPTIVES 343

Adverse effects

* Breast engorgement, headache, rise in body
temperature, edema, esophageal reflux, acne
and mood swings may occur with higher doses.

* [Irregular bleeding or amenorrhoea can occur
if a progestin is given continuously.

* The 19-nortestosterone derivatives lower
plasma HDL levels—may promote atheroge-
nesis, but progesterone and its derivatives
have no such effect.

* Long-term use of progestin in HRT may
increase the risk of breast cancer.

* Blood sugar may rise and diabetes may
be precipitated by long-term use of potent
agents like levonorgestrel.

* Intramuscular injection of progesterone is
painful.

* Given in early pregnancy, progestins can
cause masculinization of female foetus and
other congenital abnormalities.

Use of a progestin for diagnosis of pregnancy

is contraindicated.

Uses

1. As contraceptive Most common use (see
later).

2. Hormone replacement therapy (HRT)
In nonhysterectomised postmenopausal women
estrogen therapy is supplemented with a pro-
gestin for 10-12 days each month to counteract
the risk of inducing endometrial carcinoma.
Micronized oral progesterone lacking andro-
genic activity is preferred. Progesterone may
be omitted if very low dose estrogen is used.

3. Dysfunctional uterine bleeding Frequent
or heavy irregular menstrual bleeding is often
associated with anovular cycles occurring near
menopause. Continued estrogenic action on
endometrium (causing hyperplasia) without
progesterone induction and withdrawal resulting
in incomplete sloughing leads to irregular, often
profuse bleeding. A progestin in relatively large
doses (medroxyprogesterone acetate 10-20 mg/
day or norethindrone 5—-10mg/dayor equivalent)
promptly stops bleeding and keeps it in abeyance
as long as given, followed by bleeding on
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stoppage. Subsequently

cyclic treatment at lower
doses regularizes

and normalizes menstrual ﬂo\i/.
A progestin with mherent estrogenic action is
preferred; often supplemental dose of estrogen
is combined, of a combination oral contracep-
tive pill is given cyclically for 3-6 months,

4. Endometriosis This condition results

from presence of’ endometrium a ectopic 51te§.
Manifestationg are dysmenorrhoea, panful pelvic

swellings ang mfertility. Continuous administra-
tion of progestin induces ap anovulatory, hypo-
estrogenic state by s

uppressing Gn release. The
direct action on endometrium prevents bleeding
in the ectopic siteg by suppressing menstrua-
tion. Treatment for a few months may cause
atrophy

ion of the ectopic masses.
Therapy cap be withdrawn in man
6 month

y cases after
s without reactivation,
fertility

IS not certain, Progestin
endomet

riosis is inexpensive and g
tolerated, but pot all cases respo

and regress

treatment of
enerally well
nd and recyr-

for 3

-progestin contraceptive pi|| given
—6 months. GnRH agonist and danaze]
' sed in nonre 1

t their
beneficial role 1S not established.
8. Premenstryg/ syndrome/tension Some
Women develop headache,

irritability, fluid
retention, distention and b

Struation, When
it has been labelled
disorder’, Fluoxetine

6. Threatened/habitual
patients there is no

and administration of eXcess horme, Seng,
benefit. Progestin therapy may be COnsiE 0
those patients who haye establish, q _er_ed
However, progestins are brisk| Prome
almost routinely prescribed ip Indiy.
some evidence of itg efficac
premature delivery in pj
such use is made—;4
estrogenic or androge
employed.

aborl'ion i
Pfogeslcr()ng

defr... uch

n

. pre
gh risk pre
plre Progestiy, ith,
MIe activity shoylg Et
Y
7. Enqom~etrial carcinoma PrOgestins -
palliative in about 50% cases of advangy,,
metastatic endometrial cay !

Cinomg, High dose
are needed.

IMPEDED ANDROGEN / PROGESTIN

Danazol Itis an orally active isoxazol derivative of ethjs.
terone which has weak androgenic, anabolic, Progestatiop,
and glucocorticoid activities. 4

owever, the most Prominep
action is suppression of Gn secretiop from Pltuitary j
both men and Women — inhibitign of testicular/ovarian

function. In mensturating women, the mideycle surge of
FSH and Ly is suppressed, byt basal leve] of these Gps is
not much affecte

functj i

gen-specific
RNA. Danazo] ig metabolize
Dose: 20(-

d with a t¥ of 12-18 hous.
600 mg/day;
DANAZOL

s LADOGAL, DAN
100, 200

OGEN, GONABLOK 30,
mg cap,

- . in ~75%

1. Endometnos:s Danazol cayges Improvement in 75:

o . . NP o]

¢45¢s by inhibiting ovarian function. Relief of dysmenortho :

4 . . \ 5 €S
'S prompt, Pajy dyspareunia and excessive bleeding regr

slowly, Estrogen-progestin combination contraceptive is
first line drug, Nop

[\
“Tesponsive cases are treated by 2 hi:zii
dose Progestin alone, The Gn RH agonists given by m[r}ilihare
SPray daily or by monthly injection for 6-12 mont 4 now
another opyign (See Ch. 17). Danazol is infrequen.ﬂy u;e mage:
because of androgenic side effects and risk of liver & 085
2, Menorrhagia Danazol reduces menstrual bloo’([jh 20
Usually complete amenorrhoea does not oceur Wi tin.
mg/day. 1t is 4 second line drug to an oral proges

|
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tic breast disease (chronic cyslic mastitis):
danazol treatment causes improvement with
ain, nodularity and engoergement in ~75% cases.

3. Fibrocys
1.0 months
;10“11:.'15“ mnp ,
reditary angioneurotic edema Danazol is a 17a

He .
4” lated steroid- Like other such compounds, it has pro-
n, \Ah‘ﬂ'f effect in this condition by inducing complement
hyidc R
e csterase inhibitor (see p. 324).

(«Ch X
side effects are frequent and dose related. Complete

qmenoithoea occurs \.vilh higher doses. Androgenic side
lcm-cls are acne, hn‘suhsn?. decrc‘ased breast size, deepening
of VOicE, edema and welghl gain. Loss of Tibido in men,
hot flashes in women anQ night sweats, muscle cramps, g.i.
upset, elevation of hepatic enzymes are the other problems.

ANTIPROGESTIN

Mifepristone It is a 19-norsteroid with potent
aﬂﬁprogestationall and significant antigluco-
corticoid, antiandrogenic activity.

Given during the follicular phase, its anti-
progestin action results in attenuation of the
midcycle Gn surge from pituitary. This causes
slowing of follicular development and delay/
failure of ovulation. If given during the luteal
phase, it prevents secretory changes by blocking
progesterone action on the endometrium. Later
in the cycle, it blocks progesterone support
to the endometrium, unrestrains PG release
from it—this stimulates uterine contractions.
Mifepristone also sensitizes the myometrium to
PGs and induces menstruation. If implantation
has occurred, it blocks decidualization, so that
the conceptus is dislodged, HCG production
falls, secondary luteolysis occurs—endogenous
progesterone secretion decreases and cervix is
softened. All these effects lead to abortion.

Mifepristone is a partial agonist and com-
petitive antagonist at both A and B forms of
PR. In the absence of progesterone (during
anovulatory cycles or after menopause) it exerts
VYeak Progestational activity and induces prede-
Z;d}lal changes. Therefore, it is now regarded
- Progesterone receptor modulator’ rather than
nlz) ‘:re a”fiag0n1:st.’ The weak agonistic action is

T?amfc?st In the presence of progesterone.
sl nifnt’glgcocqnicoid action ’of." usual doses is
IOCkademafmfest in n(?rmal individuals because
— of the negative feedback at hypotha-
uitary level elicits ACTH release, so that

plasma cortisol rises and overcomes the direct
antiglucocorticoid action. Amelioration of Cush-
ing’s symptoms has been obtained with large doses
(sce p. 319),

Pharmacokinetics Mifepristone is active orally,
but bioavailability is only 25%. It is largely
metabolized in liver by CYP 3A4 and excreted
in bile; some enterohepatic circulation occurs;

tl2 is 20-36 hr.
Interaction with CYP 3A4 inhibitors (erythro-

myecin, ketoconazole) and inducers (rifampin,
anticonvulsants) has been reported.

Uses

1. Termination of pregnancy of up to 7
weeks: 600 mg as single oral dose causes
complete abortion in 60—-85% cases. To improve
the success rate, current recommendation is to
follow it up 48 hours later by a single 400 pg
oral dose of misoprostol. This achieves >90%
success rate and is the accepted nonsurgical
method of early first trimester abortion. In
place of oral misoprostol, a 1 mg gemeprost
pessary can be inserted intravaginally. Mife-
pristone administered within 10 days of a
missed period results in an apparent late
heavy period (with dislodged blastocyst) in
upto 90% cases.

This procedure is generally safe, but prolonged
bleeding and failed abortion are the problems
in some cases. Anorexia, nausea, tiredness,
abdominal discomfort, uterine cramps, loose
motions are the other side effects.

2. Cervical ripening 24-30 hours before
attempting surgical abortion or induction of
labour, mifepristone 600 mg results in softening
of cervix; the procedure is facilitated.

3. Postcoital contraceptive Mifepristone 600
mg given within 72 hr of intercourse interferes
with implantation and is a highly effective
method of emergency contraception. The sub-
sequent menstrual cycle, however, is disturbed.

4. Once-a-month contraceptive A single 200 mg dose
of mifepristone given 2 days after midcycle each month
causes luteolysis and prevents conception on most occa-
sions. Administering mifepristone in late luteal phase to
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- cnsure menstrua-
disledge the embryo (if present) and to ensure

tion irrespective of conception, has also been %1‘1\0@ ”I\]“»:C
alternative methods of contraception, though ﬂl"““““" ‘3{
prolong/distupt the next menstrual cycle, a.nd thus m;]‘m[n
be used continuously, There is litile experience ‘T“d e
Justification 10 use (hese methods on regular basis.

S. Induction of labour By
Progesterone on uterus of |
promote labour, |q may
foetal death and to deh

blocking the relaxant action of
ate pregnancy, mifepristone can
be tried in cases with intrauterine
ver abnormal foetuscs.

6. Cushing's syndrome M
effect due to glucocorticoid
but efficacy is low. It may
tumour iy nonresectable.

ifepristone may have palliative
receptor blocking propeltly,
be tried in case the causative

Other proposed uses are—in endometriosis, uterine fibroid,
Certain breagy cancers and 1in meningioma.

MIFEGEST, MIFEPRIN 200 mg tab.
T-PILL + MISO, ABORTOM:
*+ Musoprostal 200 ug (2 tabs
Pregnancy of upto 49 days:
day 1, followed on day 3 b
Ulipristal

progesterone
use as emerge
lation by sup
direct effect
its action on
implantation,
ulipristal

Mifepristone 200 mg (3 tabs)
); for medical termination of
take 3 tablets of T-PILL on
Yy 2 tablets of MISOQ.
It is a recently approved ‘selective
receptor modulator’ (SPRM) for
DCY contraceptive. It inhibitg ovVu-
pressing LH surge as wel| as by
on follicular rupture. In addition,
endometrium cap interfere with
In clinical tria]g the efficacy of
emergency contraceptive
to that of levonorgestre]

to take the drug

within 72 hours,
Headache, nau

The anti glucocorticoid

activity of uliprista]
18 weaker than that of mi

fepristone,
Onapristone (a pure progesterone

HORMONAL
CONTRACEPTIVES
These are hormonal

Preparationg used for
reversible suppression

of fertilityA Becayge of

our alarming population trends, antj |Q‘|im\
are a growing need. In (g Y dr ‘

‘ C|()pill‘:_{ Coy \‘gx
particularly, thfa mortality rage ( Mrig,
birth rate has increased du

JCCHn
the earlier part of the 20

th Century,
of contraception used (condoms; dia

spermicidal creams, foam tablets, etc.
intimately related to sexua] intercourse’ therefsre
despised by most couples, These device h;&,
a higher failure rate as wel|. Rock gng Pincve
(1955) announced the sycc U
progestin for contrace
control from coitys.
It was soon discovered
small quantity of an est
efficacy; combined pills h
popular method of contraception, particularly
because the hormone content of the Pills hyg

been reduced, minimizing the Potentig] hary
and affording other health benefits_

essful use of oy
ption, Separating fertj;

that additjop of 5
ogen €nhanceq thei;
ave become the mogt

FEMALE CONTRACEPTION

Over 100 million women w
using hormonal contracept
fertility can be suppresse
as desired, with almost

complete return of fertili
The efficacy, convenienc
safety of ora] contracept

orldwide are Currently
1ves. With thege drugs,
d at will, for as long
100% confidence and

e, low cost ang overall
ives (OCs) has allowed

Parenteral preparations
ring individual choices.

TYPES OF METHODS
Oral

are now available offe

1. Combineq Pill 1t contains an estrogen
and g Progestin in fixeq dose for all the
days of 5 treatment cycle (monophasic). With
accumulateq tXperience, it has been possible o
reduce the amount of estrogen and prOgest1ri
in the ‘second generation’ OC pills WlthmtlS
compromising efficacy, but reducing side effec _
and complications, “Thirg generation’pills Ci{nh
@ining NeWer progestins like desogestrel Wi
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ESTROGEN

"PROGESTIN
COMBINED PILLS
. Norgestrel 0.3 mg Ethinylestradiol
2 Norgestrel 0.5 mg Ethinylestradio)
3. Levonorgestrel 0.25 mg Ethinylestradiol
4 | evonorgestrel 0.15mg Ethinylestradiol
g Levonorgestrel 0.1 mg Ethinylestradiol
6. Desogestrel 0.15 mg Ethinylestradiol
7. Desogestrel 0.15mg Ethinylestradiol
PHASED PILL
4. Levonorgestrel 50-75 Ethinylestradiol
-125 ug
2. Norethindrone 0.5-0.75 Ethinylestradiol
-1.0 mg
POSTCOITAL PILL
1. Levonorgestrel 0.25 mg Ethinylestradiol
2. Levonorgestrel 0.75mg -Nil
1.5mg -Nil-
MINI PILLS
1. Norethindrone 0.35 mg -Nil-
2. Norgestrel 75 ug -Nil-

*Not marketed in India.

improved profile of action have been introduced
in the 1990s. Ethinylestradiol 30 pg daily is
considered threshold but can be reduced to
20 pg/day if a progestin with potent antiovulatory
action is included. The progestin is a 19-nortes-
losterone because these compounds have potent
?Dtiovulatory action. Used alone the ovulation
inhibitory dose (per day) of the currently used
Progestins is estimated to be—Ilevonorgestrel
60 pg, desogestrel 60 pg, norgestimate 200 pg,
gestodene 40 pg, but the amount in the pill
S 2-3 times higher to attain 100% certainty.
in}?i]}iietbmh estrogens and progestins synergise to
]eedmOVU]auon, the progestin ensures prompt
tisk ofg a the end of a cycle and blocks the
the estroeve]()pmg endometrial carcinqma due to
ays, starg:n' One tablet is taken daily for. 21
- Ing on the 5th day of menstruation.
ays course is started after a gap of 7
Which bleeding occurs. Thus, a cycle

TRADE NAME

30 pg MALA-D (21 tabs + 7 ferrous sulfate 60
mg tabs.)

50 pg OVRAL-G 20 tabs.

50 ug OVRAL, DUOLUTON-L 21 tabs.

30 g OVRAL-L, OVIPAUZ 21 tabs.

20 ug LOETTE, OVILOW, COMBEE 21 tabs

30 ug NOVELON 21 tabs.

20 pug FEMILON 21 tabs.

30-40 TRIQUILAR (6 + 5 + 10 tablets)
~30 g

35-35 ORTHONOVUM 7/7/7 (7+7+7 tabs)
~35 g

50 pg OVRAL, DUOLUTON-L (2+2 tabs)

S NORLEVO, ECEE2 (1+1 tab)—
iPILL, NOFEAR-72, OH GOD (1 tab)

— MICRONOR*, NOR-QD*
— ~ OVRETTE*

of 28 days is maintained. Calendar packs of
pills are available (Table 22.2). This is the most
popular and most efficacious method.

2. Phased pill Triphasic regimens have been
introduced to permit reduction in total steroid
dose without compromising efficacy by mimick-
ing the normal hormonal pattern in a menstrual
cycle. The estrogen dose is kept constant (or
varied slightly between 30-40 ng), while the
amount of progestin is low in the first phase
and progressively higher in the second and
third phases.

Phasic pills are particularly recommended for
women over 35 years of age and for those with
no withdrawal bleeding or breakthrough bleed-
ing while on monophasic pill, or wltlen other
risk factors are present. However, evidence 9f
superiority of triphasic pills over monophasic

pills is insufficient.
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3. ngosﬁn-only
devised 1o ¢

Pill (Minipill) 1t has been
liminate the estrogen, becau
=term rigks |y
Component, A Jow
alternative for w
contraindicate
Without any

o become i
20-309, w
cervical
tation) ¢,

s¢ many
of the long ave been ascribed to this
~dose progestin-only pill is an
omen in whom an estrogen is
d. 1t is taken daily continuously
gap. The menstrual cycle tends
regular ang ovulation occurs in
omen, but other mechanisms (hostile
ucus ang interference with implan-
Mtribute to (e contraceptive action.

he efficacy ig lower (96-98%) compared to
98-99 9oy /ith combined pill, py,

egnancy should
be Suspected if amenorrhoea of more than 2
months oceyrg. This method i not popular.
4. E

Pregnancy, The

most commonly used gpq
Standard regimen js-—_

Levonorgestrel 0.75 mg two doses 12 hours
apart, or 1.5 me «

as possible, byt unpro-
tected intercourse.
Trials conducted

protective action (see p. 346),

-1,
W side efp Yith
Mifepristone 60 mg sin

) gle dog
72 hours of mtercourse.

Emergency postcoitg]

Contrage
be reserve

d for Unexpecte accijmu\d
E€xposure (rape, condon fupture) o : ecauental
¢mergency regimeng have higher failyre 2l
side effects than regular low—dose combines apl

il
Injectable

These contraceptiveg have bee
obviate the need for daj
They are given i

Ptiop

. Evelopeg f
ly Ingestigy,

‘M. as oily solutiq
effective; over 30 million Wome

them so far, Thei; major limitatiop, are:
() Animal daty has indicateq carcj
Potential, byt there 1S N0 proof from humgy
studies despite >3( years of CXperienge. No
increase in overall rig

k of Cervica|
or hepatic cancer has beep Noted by

ast cancer risk

0] ar
0 hay

case after 2-3 years of use
(especial]

Y with DMPA) due to low estrogen
levels Caused by Gp Suppression. This may alsso
produce Menopause-jke symptoms (hot flashes;
Vaginal

yness, reduced libido).
Only the l

. injections
Ong-acting progestin alone anecce "
Ar¢ in use poy They are injected on

2-3 mq

dose. T
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wonths depending on the steroid and g
p Two compounds have been marketed:
SC ol o L

d(:) Depot medroxypt oguslu oncaccetate (DMPA)

v 150 mg at 3-month intervals. After i.m, injec-
tjon peak blood levels are reached in 3 weeks
and decline with a %2 of ~ 50 days.
DFPU']‘.PRO\"FRA 150 mg in 1 ml vial for deep i,
injection during first 5 days of menstrual cycle, Repeat
every 3 months.

(b) Norethindrone (Norellnsterone) enanthate
(NEE) 200 mg at 2-month intervals.
NORISTERAT 200 mg in 1 ml vial for deep i.m. injec-
tion during first 5 days of menstrual cycle, Repeat every
2 months.

The most important drawback is complete
disruption of menstrual bleeding pattern or total
amenorrhoea (more common with DMPA). 1t is
not suitable for adolescent girls and lactating
mothers. Use of DMPA is generally restricted
to women who are unlikely to use other contra-
ceptives effectively. NEE is shorter acting and
failure rates have been higher than with DMPA.
All fixed dose combination injectable preparations of syn-
thetic estrogens and progestins are not allowed in India
and discontinued in most countries.

.3 N

Implants These are drug delivery systems implanted
under the skin, from which the steroid is released slowly
over a period of 1-5 years. They consist of either—

(2) Biodegradable polymeric matrices—do not need to be
removed on expiry.

(b) Non-biodegradable rubber membranes—have to be
removed on expiry.

NORPLANT: A set of 6 capsules each containing 36 mg
levonorgestrel (tota] 216 mg) for subcutaneous implantation
5 available in some countries, but has been discontinued
In the USA. 1t works for up to 5 years.

STINS AND CONTRACEPTIVES
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A progestin impregnated intrauterine insert (PROGES-

TASERTY has been introduced 1n some countries. It containg
52 mg of levonorgestrel which primarily acts locally on
endometrium. The device remains effective for 5 years,
but efficacy is rated lower,
Transdermal contraceptive A transdermal patch con-
taining a progestin norelgestromin and ethinylestradiol for
once weekly application for 3 weeks followed by one
week gap is available in some countries.

MECHANISM OF ACTION

Hormonal contraceptives interfere with fertility
in many ways; the relative importance depends
on the type of method. This is summarized in
Table 22.3.

L. Inhibition of Gn release from pituitary by
reinforcement of normal feedback inhibition. The
progestin reduces frequency of LH secretory
pulses (an optimum pulse frequency is required for
tiggering ovulation) while the estrogen primarily
reduces FSH secretion. Both synergise to inhibit
midcycle LH surge. When the combined pill
is taken both FSH and LH are reduced and
the midcycle surge is abolished. As a result,
follicles fail to develop and fail to rupture.
Suppression of ovulation is the primary mode
of action of combined oral pill.

The low dose progestin- only pill and pro-
gestin-only injectable regimen also attenuate
LH surge but less consistently—ovulation may
occur irregularly in ~ 1/3 cycles. Postcoital
pill when taken before ovulation can dampen
LH surge and inhibit ovulation in some cases.
However, pregnancy is still prevented by direct
actions on the genital tract.
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2. Thick cervical mucus secretion /7,0'9,”/?- 110
Sperm penetration is evoked by progestin (]CI Kj\li
As such, this mechanism can operate with
methods except posteoital pill. .
3. Even if ovulation and fertilization occur, the
blastocyst may fail to implant because endomc.)/-
rium is either hyperproliferative or hypersecre-
| tory or atrophic and in any case out Of PITC’SQ
| with fertilization—not suitable for nidation.
i This action appears to be the most importaﬂt
in case of minipills and postcoital pill.
4. Uterine and tubal contractions may ‘be
modified to disfavour fertilization. This action
1S uncertain but probably contributes to the
efficacy of minipills and postcoital pill. '
5. The postcoital pill may dislodge a just

implanted blastocyst or may interfere with
fertilization/implantation.

Practical considerations

1. Discontinuation of all OCs results in full
return of fertility within 1-2 months. There. may
even be a rebound increase in feﬂility—chanccs
of multiple pregnancy are more if conception
occurs within 2-3 cycles. With injectable
preparations, return of fertility is delayed. The
cycles take several months to no
not do so at all. They are to be used only if
the risk of permanent infertility is acceptable.
2. If a woman on combined pills misses to
take a tablet, she should be advised to take two
tablets the next day and continue as usual, If
more than 2 tablets are missed, then the course
should be Interrupted, an alternative method of
contraception used and next course started op
the 5th day of bleeding, i

3. If pregnancy oceurs durin
contraceptives—it should be terminated by
suction-aspiration, because the risk of malforma-
tions, genital carcinoma in female offspring ang
undescended testes in male offspring js increaseq,
4. While for most women a pj] containing
30 pg ethinylestradio] js sufficient, the obese
may require a pill containing 5() Hg, and only
i 20 pg may be Appropriate/sufficient for those

with cardiovascular rigk factor, as wej] as for
those above 40 years age.

rmalize or may

g use of hormong]

5. If breakthrough bleeding UCQUI"\

, . . B, )
over to a pill containing hig SWth ;

‘ > Nigher ©Stroge
6. In women with contramdlcations for (l()xc‘

(see below), a progestin only COmraZteroan
may be used. Pliy,
ADVERSE EFFECTS

Since contraceptives are used in otherw; € hey
and young women, adverse effects, espeCi;Ey
long-term consequences, assume great sigy; Fica, y
The adverse effects are dose depend ent; tce,

the early data with high-dose preparati(msmc annof
be directly extrapolated to the Present-day 10\:),1
dose preparations which carry relatively p.
risk. The following applies primarily tq Combing
oral pill which has been most extensively Useq
A. Nonserious side effects

quent, especially in the first |
then disappear gradually.

1. Nausea and vomiting: similar
sickness of pregnancy;,

2. Headache is generally mil
be precipitated or worsened.
3. Breakthrough bleeding or spotting: especially
with progestin-only preparations. Shift to triphasic
pill may overcome the breakthrough bleeding,
Rarely bleeding fails to occur during the gap
period. Prolonged amenorrhoea or cycle disruption
occurs in few women taking injectables or
minipill,

4. Breast discomfort,

These are fre.
~3 cycles, ang

to Morning

d; migraine Tay

B. Side effects that appear later

L. Weight gain, acne and increased body- har
may be noted due to androgenic action of older
19-nortestosterone progestins. The newer ones
like desogestre] are relatively free of this effect
2. Chloasma: Pigmentation of cheeks, nose and
forehead, similar to that occurring in pregnancy
3. Pruritys vulvae is infrequent. o

4, Carbohydrate intolerance and Pfec,iplta“oz
of diabeteg in few subjects taking hlg.h do;e
Preparations; byt thig is unlikely with !

d
Present pills. Many large studies have fouer;t
no link between OC use and develop™®

of diabeteg

5. Mood
oceur in

occasion
only cor
C. Ser
1. Leg:
The ol(
of ven«
to be |
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Mood swings and mental'depressj(m cat
5.Cur in some \\iomen. Abdonn_nal distention is
1al, especially reported with progesterone.
ceptives.

occur

ocCﬂSlol

only contr .

C. Serious comp//gat/ons

I ' Leg veiil f/n‘ombo_SlS all7d pulmonary embolism:

Tile older preparations Increased the incidence

of venous thromboembolism, but this is foung

0 be less marked (only 2-3 patients per 1000

women years) with the newer reduced sterojd
content pills. Howev‘er, even low-dose pills
pose significant risk I women >35 years of
ace, diabetics, hypertensives and in those who
S;wke_ The excess risk i1s due to the estrogen
component of the OC, and normalizes shortly
after stopping the OC.

2. Coronary and cerebral thrombosis resulting in
myocardial infarction or stroke: A 2 to 6-fold
increase In risk was estimated earlier, but recent
studies have demonstrated only small increase
in incidence with the low dose pills in the
absence of other risk factors. Women above
35-year age are particularly at risk.

The estrogen component of OC has been
mainly held responsible for venous thrombo-
embolism, while both estrogen and progestin
have been blamed for the arterial phenomena.
The mechanisms involved may be:

* Increase in blood clotting factors (coagulabi-
lity is enhanced).

* Decreased antithrombin III.

* Decreased plasminogen activator in endo-
thelium,

* Increased platelet aggregation.

3. Rise in BP: Occurred in 5-10% women

2king the earlier pills. This again is less

frequent and smaller in magnitude with the

low-q()Se pills of today. If the BP rises,

thest 18 to stop OCs: the BP normalizes in
© Next 3-6 months. Both the estrogen and

pr.ogesﬁn Components are responsible for
I8 effect - . 1 a

Ngiotens” Probably by mcreasmg p asm

ave | ellsmogen level and renin ac.t1v1ty which
ostern found tf) be‘ raised during O(? use.

St an one secretion is enhanced resulting in

Water retention.

AND CONTRACEPTIVES

benefit. Lipid pr;)ﬁle is]:]c::()s%;;i?cz;ljtllﬁels b

by lo . yatered

¥ Ko dose OCs, except that triglyceride level

may rise marginally which poses no excess risk.

S. Genital carcinoma: An increased incidence
of vaginal, cervical, and breast cancers was
fee.tred on the basis of animal data, but extensive
epidemiological data over the past 30 years has
repeatedly shown that oral as well as injected
contraceptives do not increase the occurrence
of these cancers in the general population.
However, risk is increased in predisposed
individuals. Growth of already existing hormone
dependent tumour may be hastened.

Epidemiological data has recorded minor
increase in breast cancer incidence among
current OC users, but not among past users.
Since breast cancer is rare in young women,
this finding is considered inconsequential.

A protective effect against endometrial
carcinoma has been shown for the progestin
component. Prolonged suppression of gonado-
tropic stimulation of ovary may account for the
lower incidence of ovarian malignancy noted
In contraceptive users.

6. Benign hepatomas: which may rupture or
turn malignant; incidence of this rare tumour
appears to be slightly higher in OC users.

7. Gallstones: Estrogens increase biliary choles-
terol excretion; incidence of gallstones is slightly
higher in women who are taking OCs, or after

long-term use.

Contraindications _ ,
The combined oral contraceptive pill is absolu-
tely contraindicated in:

1. Thromboembolic, coronary and cerebrovas-
cular disease or a history of it. N
2. Moderate-to-severe hypertension; hyperlipi-

daemia. o o
3. Active liver disease, hepatoma or /0 ]

dice during past pregnancy. :
4. Suspected/overt malignancy of geni

5. Prophyria. .
6 Impin}(liing major surgery—to ?.VOld excess
ri‘sk of postoperative thromboembolism. Estrogen

tals/ breast.

— T

)




AND RELATED DRUGS

HORMONES \
. Endometriosis and pelvic mﬁmmnatory dis :

% 4 1 g Ease
: : uld be stopped tend to SL.llvs}de .
A e contraceptive sho Reduced incidence as well as g Mptq .
Sk ~ amnimg & ) )
; mntl:nbcm‘,c surgery- ring avoidance/ relief of fibrocystic breast disease ang QVaIrQ
WEERS - equiring ¢ \
indi s (red! : ts
1 traindications {1 ian cysts.
Relative con vision)
; 5 - supervi )
S e UndTlol n?ay be vitiated. ormeloxifene (Centfhr(d)ma“) It
1 otes: contr g
y D{ab"gs nonsteroidal SERM Ci?ve OIPt)eh at CDRJ India
2, Oeesity aceptive. as pre .
g S 0 as an oral Ctomrnis?ic action inputiommant
. o - Jeeding en antago rus 4
4 Undiagnose \’ag‘“a‘n:’ay enlarge with estro- f,Stros% with little action on vagina| epithne,(l
ke iomyoma: ' ; 1 rea ) ) .
P Ute?me ¢ araﬁons‘ pl'Ogestm only p1lls - lium and cervical mucus. Endometrlal Pro.
genic pre 5 : : |
{: useg ’ liferation is suppressed by down Tegulatig,
6 sz télfyill of endometrial ER. Contraceptive action
. Men

7. Age above 35 years probably due to utero-er_nbyom'c asynchrop
8. Mild hypertension and failure of 1mp1ant?1t10n. Pltwtary, ovar-
9. Miprdine jan and other endocrine functions remajy
10. Gallbladder disease. practically unaffected. Menstrual cycle ig
. . . g occur - d, but in some women it ma
Interactions Contraceptive failure may . not disrupted, . 1y
if the following drugs are used ;Oﬂgfgﬁggé be lengthened lrrﬁlfglllarly- fc);zzss(lt\;leatbleedmg
me inducers: phenytoin, pheno s tending anovulatory c gener-
;2mE£?nnezf ngamazgpine’ rifampin, ritonavir. :h; occfrs near menopause) is diminished:
Metabolism of estrogenic as well as progesta- ormeloxifene is also appr.oved for use ip
tional component is increased. dysfunctional uterine bleeding.
(b) Suppression of intestinal microﬂora: tetracyc- The plasma t% of ormeloxifene ig long
lines, ampicillin, etc. Deconjugation of i (~1 week). It prevents conception as long as
gens excreted 1n bile fails fo occur — their taken with return of fertility few months after
enterohepatic circulation is interrupted — blood stoppage. Failure rate is considered acceptable,
levels fall. but it has failed to gain popularity for use as

Ve bqth types of mteractmg drugs, . contraceptive. Side effects are nausea, headache,
wise to switch over to a preparation containing

) . : fluid retention, weight ain, rise in BP and
50 pg of ethinylestradiol or to use alternative ; ; ght 8
: : . " prolongation of menstrual cycles.
method of contraception. Rifampin is usually Dose: F . , ek for 12
taken for a long time and is such a potent oer “or contraception—30 mg twice a we
enzyme inducer that alternative contraception wesk fouo“fed by once a week. . )
should be advised, For dysfunctional uterine bleeding—60 mg twice a wee

] for 12 weeks, then once a week for 12 weeks.
Other health benefits Apart from benefits CENTRON 30 mg tab, SAHELI 60 mg tab.
due to prevention of unwant

. : ‘ ed pregnancy and
the risks during delivery, use of oral contra- MALE CONTRACEPTION
ceptives affords certain oth

er beneficia] effects
as a bonus:

The only Way to suppress male fertility bY

Reduced menstrua] blood 10
anaemia; cycles if irreg
premenstrual tension, d
menorrhagia are ameliorated.

$s and associated
ular become r

YSmenorrhoea apq

. o v : h
* Lower risk of developing endometria] anq sl o inhibit spermatogenesis. Thoug

ly colorecta] cancer

considerable effort hag been made in this dirc®
tion and effectiye drugs have been found, ™
satisfactory/acceptable solution is yet tangible
Reasong are— .
_1' Complete suppression of sperm@ltoz‘%eneSIS
'S relatively difficult without affecting othe'
tissues: millions of spermatozoa are released &




ESTROGENS, PROGESTINS AND CONTRACEPTIVES
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\/1 single ov
aculation V& < gle ovum per month 3. Androgens  They inhibit Gns but have poor efficacy.

L‘ﬂch ¢l

omen.
1 W O A1 O 7 = - » v Wi e
-nmlogcncSlS takes 64 days- A dlllg which 4. Superactive Gn RIH analogues  They inhibit Gn release

y inhibited spermatogenesis will by continuous action; inhibit (estosterone secretion as well;
produce impotence, loss of libido.

Lven combination with progestin is not reliable.

Spet
e completel
e

ke @ Jong latent period t(? .produce fertility. o ; o _ ‘
Accordi“gly’ return of ﬂ.el'tll-ltyiwi]l be slow. ;l"p'%ﬁ;z)s/(:‘x:grI;l::,g.yv ?lz{(isgltzln, nitrqfurans and indoles
: Gonadotropin suppresston m‘hlbits testosterone VGO;S '/ ;O.Ecncm’ u are{ lom' R
;t’CI'etiOll as well, I:eSUI.tmg m loss of libido (‘1:0111 co)l{)o(jl seé(llswii:l‘?nf?zllzr(;:ecjn :‘?urzfeilm}n’(lhina. It
and impotence, which is unacceptable to all s effective orally—causes suppression of spermatogenesis
men and to most spouses. and reduces sperm motility—infertility develops after a

couple of months. Fertility is restored several months

4. Risk of adverse effects. 0 . onths ‘
3. Most importantly—men don’t get pregnant: zi.tex d‘SCOH.tlljuatlon.. However, about 10% men remain
' b el o | —_— the ———. ¢ l.gOZOOSpCImlC. During treatmelilt serum LH and testos-
few would e It y X 1gency o terone levels do not change: libido and potency are not
regular medication so that their sexual partners  affected. The mechanism of action though not clearly
do not become pregnant. known, appears to involve direct toxicity on seminifer-

Drugs and approaches tried are— ous epithelium.
=

unacceptable loss of libido. ) )
cause P ] ) weakness (even paralysis). Other side effects are—edema,
2. Estrogens andp_J‘O_g@SUm Act by suppressing Gns—cause diarrhoea, breathlessness and neuritis. Its use has now
unacceptable ferminization. been dropped.

TPROBLEM DIRECTED“STUD'

22.1 A 55-year-old postmenopausal woman developed a cancerous lump in the left breast
for which radical mastectomy was performed. The tumour was ER positive and only one
of the excised axillary lymph nodes had metastasis. She was put on adjuvant therapy
with tamoxifen 20 mg per day. On her checkup visit one year later, she was found to be
asymptomatic with no sign of local recurrence or lymph node enlargement, but ultrasound
examination of the uterus revealed thickening of endometrium. '

(a) What could be the cause and implication of the increase in endometrial thickness?

(b) Should the same adjuvant therapy continue, or should it be stopped altogether, or be

replaced by another drug? Give reasons.
22.2 A 28-year-old mother with a 9 month baby wants to space out her next child and

onsults you for taking oral contraceptive. .
(@) What questions will you ask, what physical examination will you perform and what

ivestigations will you order before advising her whether she should take oral contraceptive
o not, as well as for selecting the contraceptive preparation most suitable for her?

S¢e Appendix-1 for solutions)

1. Antiandrogens  Depress spermatogenesis, but raise Gns; M.O Bl JCIRTIE BeINEHe: ST O.f 0SSyPp ol &8 hypolelss
: mia (due to renal loss of K with its attendant muscular




