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LIVIAL: offers a well-tolerated |
therapy which is free from |
withdrawal bleeding’ |

LIVIAL: is indicated for the
treatment of climacteric
complaints in
postmenopausal women®

LIVIAL: prevents bone loss
in both spine and femur®

LIVIAL: can be used without
ot interruption for a prolonged
“\':* period

— LIVIAL: improves the sexual
well-being*
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SCHERING

our estrogen-replaces what she has lost

Estradiol valerate / Norgestrel

hormones for her well-being

® Replaces the same hormone she has lost-estradiol.

@ Studies with opposed HRT have demonstrated a
reduction in the risk of endometrial cancer.'

@ With only one tablet a day - convenient and easy to use.

® Effectively and rapidly relieves menopausal symstoms:
hot flushes, headache, insomnia, and urogenital tract disorders.*

® Corrects cycle irregularities.:

@ Reduces the risk of osteoporosis.

@ Reduces the risk of coronary heart disease.*

Cycl -Progynové

cyc"”PmQVnova

Presentation : Calendar pack of 21 tablets

1 tablet GYCLO-PROGYNOVA daily. Once the patient
has chosen a time she should stick to it, e.g. after

breakfast or the evening meal.

mg :
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HIRSUTISM : PATHOPHYSIOLOGY AND
CLINICAL APPROACH
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HIRSUTISM : PATHOPHYSIOLOGY AND

CLINICAL APPROACH

NAUNGANG AaTaRTINY
MATTIGRAAAT- 1T IEN
ADUUNNEAAATATINTNEIL
NIINEAEN IR

Hirsutism"? #a n1:7% excessive hair growth IuLWﬂ%mjdﬂﬂuufiLﬁmﬁLﬂu androgen
sensitive area 15w uwlumih, wien, seuwaua, naeniirias, nas wiadunn ludu Sianaifia
9INMINT increase androgen production %38 increase skin sensitivity ¢ia androgen Ald ane
hirsutism luunaasslaisniudoaiu androgen dependent tawaluiulunsdivas inherited wia
familial hypertrichosis %3831N81UN9THa 1% cyclosporin, diazoxide, glucocorticoids, minoxidil
FIUN pINgy antiepileptics 17% phenobarbitone W&z phenytion uweigwlngivas case hirsutism
3Nz androgen dependent

Virilism? usneoemaaouilsswasismefiade male secondary sex characteris-
tics 1w LHESURY, Aswedn, Sndaiiladu wiedl clitoral enlargement Fan1siApuutasaansna
\Anduiiiasand androgen hyperproduction

Hyperandrogenism® \Dun1zAid increase androgen production and action 9 androgen
s Aty fa testosterone (T), dihydrotestosterone (DHT), androstenedione (A) uas
dehydroepiandrosterone sulfate (DHEAS)

Biology of hair growth"*
Hair follicle 921314} development ﬁaLL@imiﬂmﬂqmm“l@T 8 é*ﬂmﬁamﬁamqmsﬁ 22
§Ua % 2:& full complement U84 hair follicle Hair follicle azuisaanlaiu s viade
Lanugo hair il fine short hair ARaTuANFIVBIMINULINAREN
Vellus hair Ll fine short nonpigmented hair ﬁLﬁ@mmﬂanwlwﬁml,a:;ﬁmyj
Terminal hair 1T long coarse pigmented hair uazt% hormone responsive
o iunafidTseud vuludiu midline region 9ztil4 sex hormone responsive law
androgen ﬁ]:ﬁwaﬂizﬁu hair growth Tuvue estrogen 3z AN 9 Nz excessive androgen pro-

duction ‘ﬂzm:@'ﬂﬁ vellus hair lu&24 midline region develop Li long coarse pigmented terminal
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hair uslun19@39nudna androgen zflual¥HuN#TBIURoUN terminal hair nanga iy vellus

hair uazgarhodanaoidudssedn (temporal balding)?

Androgen biosynthesis™*

Androgen ﬁaﬂ@;u steroid hormone fignansalUfuny androgen receptor @13 organ
dagvasiamele lasluau androgen wanfa testosterone (T) uaz dihydrotestosterone (DHT)
Sewiraunann precursor ﬁdwﬁzyﬁa androstenedione (A) Waz dehydroepiandrosterone sulfate
(DHEAS) |

lusa3 organ ﬁ?ﬁzyﬁﬁ’mﬁ’lﬁa%’m androgen fia ovary Uag adrenal gland lagandanszuIn
N3 steroidogenesis pathway PInmaaou circulating low -density lipoprotein (LDL) choles-
terol 1Wuntw steroid hormone

n32UIUMS steroidogenesis pathway 311dudosands enzyme nanodamulueradlu
maien LDL cholesterol T¥aniflu steroid hormone had199 M39a19 hormone @alad
ifuagiﬁudwnaé‘lu organ g enzyme 1Halalun13ai1e hormone steroidogenesis enzyme (gﬂ‘ﬁl
1) fisansoudesentdidu 2 ngulng g fie Cytochrome P, Oxidase usznga Hydroxysteroid
dehydrogenase

Cytochrome P, I uT0390184 oxidative enzyme ﬂéjulvstys‘éuﬂu enzyme filsznauday
amino acid N1 500 A8 TINAL heme group I@ymm‘mg}@%uLLaaﬁmmmaﬂﬁ'u 450 nm. l&"
I enzyme ﬂéjuf:ﬁ 6 dafifieataariy steroidogenesis pathway fo P, SCC, P, C17, |
C21, P, 1103, P, C11AS uaz P, arom

Hydroxysteroid dehydrogenase wisaantiu 2 ﬂq'uﬁa 35 k Da-45 k Da nonheme
enzyme, short chain dehydrogenase us:ngu aldo-keto reductase

nzj.:u Short chain dehydrogenase family § enzyme 2 f1f8
SB - hydroxysteroid dehydrogenase A®> = A*isomerase ( 3B HSD) uaz
1 7B - hydroxysteroid dehydrogenase /17 - ketosteroid reductase (1 7B HSD)
ngu Aldo - keto reductase Ysznavludn enzyme
20 O hydroxysteroid dehydrogenase

P450 SCC v3aFardnfia 20,22 desmolase 1l enzyme ‘ﬁasﬂilu inner mitochondrial mem -
brane uaziiu enzyme dausnlumsilaou cholesterol Tailn pregnenolone Tawasdl chemical
reaction L% 3 @1UW1IT249 cholesterol molecule Aafi 20 O-hydroxylation, 22 hydroxylation
uaz@a side chain sannanuti pregnenolone uaz isocaproic acid (Eﬂﬁ 2)

SB Hydroxysteroid dehydrogenase /A’ — A* isomerase (3B HSD) Pregnenolone fifia
%ummmgnl,ﬂﬁlmuvlﬂvlﬁ 2 nafe Wazwdu 17-hydroxypregnenolone lay enzyme P 450 C17
wioiduwdu progesterone o enzyme 3[3 HSD 42-kDa SB HSD (TJu enzyme ﬁéﬂﬁfylumi
wisuan A% wuiu A* fa




Hirsutism

a1l 1. apmaanuiiniupes enzyme 6199 lunszuaums steroidogenesis

Cholestcrol
Q@ | rasosce
P450c11AS
Y 38HSD P450c21  p450c1iB P450ct1AS P4SOc11AS
Pregnenolone -—@)'—>' Progesteronc C:)> DOC —* Conticosterone = 180H Corticosteronc —* Aldosterone
® | pasoci7 @ |pasoci7
‘ 38HSD P450c21 P450c118
170H Pregnenolone —#170H Progesicrone —#— 11 Deoxycortisol — Cortisol
]
]
1
@ | Pasoci7 ® | P4s0ci?
v 38HSD Y P450aro
DHEA ———————» Androstenedione --—--qb-----b Estronc
178HSD 178HSD 178HSD
Y
38HSD P450aro
Androstencdiol ———= Tcstostcrone » Estradiol

©

Principal pathways of steroid hormone synthesis. Other quantitatively and physio-
logically minor steroids also are produced. Reaction 1: mitochondrial cytochrome P450scc
catalyzes 20a-hydroxylation, 22-hydroxylation, and scission of the C20-22 carbon bond,
thus converting cholesterol to pregnenolone. Reaction 2: 38-HSD type I, a short-chain
dehydrogenase in the endoplasmic reticulum, catalyzes 3B-hydroxysteroid dehydrogenase
and isomerase activities. Reaction 3: P450c17 catalyzes the 17a-hydroxylation of pregneno-
lone to 170H-pregnenocione and of progesterone to 170H-progesterone. Reaction 4: the
17,20-lyase activity of P450c17 converts 170H-pregnenclone to DHEA, but very little
170H-progesterone is converted to A* androstenedione. Reaction 5: P450¢21 catalyzes
the 21-hydroxylation of progesterone to deoxycorticosterone (DOC) and of 170H-progester-
one to 11-deoxycortisol. Reaction 7: P450c118 converts 11-deoxycortisol to cortisol. Reac-
tions 6, 8, and 9: in the adrenal zona glomerulosa, DOC is converted to corticosterone and
then to 180H-corticosterone and then to aldosterone by a single enzyme, P450c11AS.
DOC also may be converted to corticosterone by P450c11B in the zona fasciculata.
Reactions 10 and 11 are found in the testes, ovaries, and in some peripheral, nonglandular
tissues. Reaction 10: several forms of 17R-HSD, a reversible non-P450 enzyme of the
endoplasmic reticulum, mediate 17B-hydroxysteroid dehydrogenase activities, converting
DHEA to androstenediol (type Ill), androstenedione to testosterone (type ill), and estrone
to estradiol (type |). The reverse 17-ketosteroid reductase activities are catalyzed by the
type Il and IV enzymes. Reaction 11: testosterone is converted to estradiol by P450aro
(aromatase). (Modified from Miller WL: Molecular biology of steroid hormone synthesis.
Endocr Rev 9:295-318, 1988; with permission.)

37n  Pregnenolone —  Progesterone
17 hydroxypregnenolone —> 17 hydroxyprogesterone
Dehydroepiandrosterone  —>  Androstenedione
Androstenediol —  Testosterone

lawaz attach 1 OH group Un@UAUNA 3 284 steroid ring (Eﬂﬁ 2)




mﬁm/m”ﬂgﬁu?uwwa’umﬂizcWﬂm

i . C a & . v .
gﬂﬁ 2. Eﬂﬂd molecule W84 Sterioid 6139 Aadnluszninansasne Steroid hormone

Cholesterol nggj_(

CH3 Ch

17-Hydroxypregnenolons C o) Dehydroepiandrosterone () Androstenediol

"OH
_)Ctsjj@ Qéjj )Ctgjﬁ‘—@)‘

® |

OI

17 Hydroxyprogeslerone =-OH Andostenedione Testosterone
Progesterone
_ O JONG
Vs 7
e} 0

Pathways of steroid synthesis involved in androstenedione and testosterone production. Enzymes :
1, cholesterol side-chain cleavage enzyme; 2, 17-hydroxylase, 17,20-lyase; 3, 3ﬂ— hydroxysteroid dehydro-

genaseisomerase; 4, 17-ketosteroid oxidoreductase (1 Yﬂ—hydroxysteroid dehydrogenase).

P C17 gt P, €17, 17 O - Hydroxylase uaz 17, 20 lyase 1% enzyme auaz
m Lmﬂawuwmﬂmu enzyme activity aa@enulas enzyme saazrinliife hydroxylation
figunis C17 189 molecule
Togaziion Pregnenolone — 17 O - hydroxypregnenolone
Progesterone — 17 O - hydroxyprogesterone
/B3NEMIZEa carbon bond fiaunis C 17,20 fazvildlimadisuudasdelude
17 & - hydroxypregnenolone — Dehydroepiandrosterone
17 O - hydroxypregesterone —> Androstenedione
Bav13 2 Gtz androgen precursor Addrydaly (E‘Uﬁ 2)
17B - Hydroxysteroid dehydrogenase (17B HSD) enzyme ﬁaﬁﬁag 4 type ¢18n% lag
fimifiuas action wanenanwldany organ fa
Type Im‘uqsf[@m gene Ut chromosome # 17q21 wuagj'[u placenta, ovary,
endometrium, liver, prostate, testis Wae adipose tissue avimifilaou estrone Tl
estradiol 39fi%a3uni estrogenic 17b HSD
Type II muqﬂ(ﬂﬂ gene Ut chromosome 16q24 wuag}ilu liver, placenta, small
intestine Wwaz endometrium §wy7l inactivate estradiol waz testosterone T circulation Wnsuy

uuiu estrone waz androstenedione 393 reverse activity N type I uag type III

e,
.
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Hirsutism 5

Type 1II ﬂ’JUQ&JI@U gene Ut chromosome 9q22 wuagiu testis vminiaou
androstenedione TWaniIu testosterone 93%ai3unh androgenic 17[3 HSD
Type IV WUINA activity \5w@s20y type I
P450 C21 Foidufia 21 o - hydroxylase enzyme ez luansuas adrenal cortex ¥
v\ﬁ’]mumﬂﬂgmu 17 O -hydroxyprogesterone Aienunis C21 Wwuuilu deoxycorticosterone kaz
11-deoxycortisol N13Y1® enzyme ﬁ]ﬁ%zﬁﬂlﬁ%ﬂ’;mﬁ@nn: congenital adrenal hyperphasia
adrenal 21 -hydroxylase iin %J;sluﬂéjwm P, C21 ﬁﬂduquiﬂﬁ gene Ul chromosome #i 6p21.3 W6
a4 overlapping gene 8nann waNIINAGINLIT extra-adrenal 21 -hydroxylase enzyme
14 extra-adrenal tissue 34@28 99 enzyme mmf:"lsjvl,ﬁa%ﬂumjw 9P, Cai Taodslidiufingu
nature ura3was enzyme (s LLa:LfJum@;Naﬂizmwﬁaﬁﬁﬂﬁﬁ'swuﬁ 21-hydroxylated
steroid 1ot lugﬂwﬁm@ enzyme adrenal 21-hydroxylase
P, Cll B (11 B -hydroxylase) uaz P C11AS (Aldosterone) enzyme 113 2 SrfiiA T
lunsaine glucocorticoid U8z mineralocorticoids lu adrenal gland
P,., C11 B vimibfifou
11 - deoxycortisol —> cortisol
8z 11 - deoxycorticosterone —> corticosterone
P, Ci1AS i fiaou
Corticosterone — Aldosterone
lanayy activity 289 enzyme findanthaduiuataeny metabolism 3 Usznsaal®
1. Monoxygenation fiauan oxygen molecule aani{lu atom Wi oxygen atom
Wi lulu carbon core a9 steroid molecule enzyme ﬂéimf:ﬁaﬂéjuﬁlﬂu Cytochrome
group
2. Removal or addition of Hydrogen Taumafianiada hydrogen aanain steroid
molecule enzyme 1uﬂi§udﬁa 3B—hydroxysteroid dehydrogenase-isomerase (3BHSD), 17-
ketosteroid oxidoreductase (3BHSD) e 50L-reductase
3. Conjugative reaction vI% sulfoconjugation L8z glucoconjugation
aufinsaud1in organ fafirminfiais androgen da 3913 adrenal gland uae
pilosebaceous unit Afiamitalusaly ovarian stroma W&z theca cell 1% major sources 184
androstenedione (A) waz testosterone (T) Wyl normal ovary 9z secrete A usz T luaaiain
41 (a79ft 1) Turniefiga3ndniie hyperandrogenism ovary 22 secrete A o T ludamsin
1:1 androgen production i theca uaz stroma cell ﬁﬁ]:gﬂﬂ'ﬁ:ﬁu‘[m LH usz hCG law theca cell
3§l steroidogenically active 1 stroma cell Wiaifinusafiagniuuey tissue
#M3U7 adrenal cortex Fautisaaniiiu 3 #audia zona glomerulosa, zona fasciculata wag
zona reticularis WA 3 §IMATEIANTOES androgen 6 U@ zona reticularis 91ils major

14' o & . A d‘ 3 ! ' &) )
source NR1ATUVDY adrenal androgen secretion 9 androgen gTesmlngiazidu weak androgen fia
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3191 1. uaastunnad androgen Na399n3sla wez adrenal gland Tuae3uné

Secretion rate

(mg/24h)
Androgen Adrenal Ovary
DHEAS 18 0
DHEA <1 <1
A 1.5 1.5
T 0.02 0.05
Gni‘n‘ﬁ 2. LLamﬁmmaa testosterone b circulation
Origin of T Production of T (mg/d)
Ovarian secretion 0.05
Adrenal secretion 0.02
Peripheral conversion
AtoT 0.13
DHEA to T 0.05
Total 0.25

DHEAS 389a3an#a androstenedione uazildiuiaofiiiu testosterone (a9 1)

83U pilosebaceous unit Za8 enzyme 50-reductase W 17-ketosteroid oxidore-
ductase 921w major source ﬁﬁ’lﬁfy’uad dihydrotestosterone (DHT) (gﬂﬁ: 3)

Testosterone Ll most important circulating androgen uazi biological activity ¥1nni1
androstenedione at9u1n lag circulating testosterone 9:37310 3 NyAa>

1. sHlavassaniyly

2. 970 peripheral conversion B84 androstenedione #i secrete 119n3310uaz adrenal gland

3. 91N peripheral conversion ¥ay DHEA fi secrete 419710 adrenal gland

mnuwunﬁﬁlugﬂﬁ 4 uaza 197 2 anuirdrulwnjuas circulating testosterone 1NN

peripheral conversion 310 circulating androstenedione 3898387R8 aelasassnnislifiies
gHuauInfiazanain adrenal gland sravin Tunae hyperandrogenic state §2wlnaj1sAU testos-

X oo 4 . o
terone 9§94 AW H%a91197N ovarian hypersecretion las@ss n3091NMILNLTUY4 androstene -

e



Hirsutism

gﬂﬁ 3. 3‘]J‘i”l\3 molecule taz pathway 284 androgen hormone

o =

Androstenedione Testosterone

Po il ol e
|
I

i

(2

Androstanedione Dihydrotestosterone

0 @ @) @ OH

Q;
v
o) HO = HO :
H H
ETIOCHOLANOLONE ANDROSTERONE 3-a,, 5a-ANDROSTANEDIOL

51l 4. n31fouutssaas androgen lu circulation

90%-95%
Plasma DHEA

Adrenal gland
Probably f§ and DHEAS

negligible

75%

Plasma

Plasma Conversion from
adrostenedione prehormones testosterone

Normal contribution of circulating androgens in women from ovary and
adrenal gland. Secretion of testosterone (from ovary) and androgen precursors
(from ovary and adrenal gland) induces increased hair growth in responsive
areas. DHEA, dehydroepiandrosterone; DHEAS, dehydroepiandrosterone sulfate.
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dione A18191N ovarian #3a adrenal gland hypersecretion LLﬁagmﬂgﬁumﬂu testosterone b
peripheral circulation Snfindla

Testosterone 11 circulation vasaa3fiUnfaiuln nvjﬁ];:agﬂugll bound-form lagaz bound
8¢/ albumin w38 bound 841U sex hormone binding globulin (SHBG) uszfiins 1% Wi
(T free form® Soanidudauitsl androgenic effect amd%ﬁ@l’mluﬁﬂﬁgﬁuwui’]ﬁg& free form uaz
albumin bounded testosterone aa:mmsnmm“ﬁw;j tissue ezl androgenic effect 1¢° uél SHBG
bounded form azlisansnnndng tissue waz'laid biogenic effect Farmanazlafiany Adusl
SHBG #iszauaaainazidunalil biologically available circulating testosterone NNdu

SHBG il protein fifinduanndulagaansnduiy steroid hormone lénanad 19
DHT, Androstane-3 O, 17[3— diol, testosterone, androstenedione Lac estradiol Tasufivilw
SHBG Hszfuifindn 1w estradiol unz thyroxine hormone YUz androgens W&z insulin 9zAnalw
SHBG {3zausaag

Androstenedione Waz testosterone ’«J:Qmﬂﬁﬂu‘lmﬂu soc-androstenedione Was 50(-
dihydrotestosterone (DHT) musAuf pilosebaceous gland lag enzyme 50t-reductase DHT i
locally more potent androgen \W3zdl high affinity @@ nuclear androgen receptor a1nnin
testosterone ﬁd‘ifum?: hirsutism mmﬁ@"ful,ﬁaw’mm?ﬁ hyperactivity 484 50-reductase
i pilosebacous Al wulunafdu idiopathic hirsutism 50-reduced androgens 3:)n metabo-

lite ‘1w glucoronide uaz sulfate conjugates \9"g circulation dalyl

Cause of hirsutism and virilization’
UnqQuad hirsutism mfaLﬁ@’fuvl,ﬁmﬂmmwmmh‘:m'i %awaa:ﬁmﬂuﬂﬁgmmmm@]‘
i lade
1. Ovarian cause \7u
® Polycystic ovarian syndrome
o Hyperthecosis
® Tumor
® Sex cord
® Germ cell
e Hilar cell
¢ Adrenal rest
¢ Mixed germ cell, gonadal with functioning stroma
® Pregnanacy-related
e Luteoma
® Hypereactio leuteinalis

2. Adrenal cause 1%




Hirsutism 9

e Congenital hyperplasia and adult onset hyperplasia
® 21- hydroxylase deficiency
° 11[_)) - hydroxylase deficiency
° 3B - hydroxysteroid dehydrogenase deficiency
® Tumor
® Adenoma
e Carcinoma
3. Primary endocrinopathy 15 Cushing’s syndrome, Acromegaly
4. Drug-related 1o
® Anabolic steroids
® Danazol
® Diazoxide
® Minoxidil
® Phenothiazine derivatives
® Phenytoin
® Progestins (19 - nortestosterone derivatives)
5. Idiopathic

6. Miscellaneous Lmu

® Hyperprolactinemia
® Menopause
at9laienu dhgamugu@nisvassingmuia hirsulism ud dwlngaziiamauan
A1z PCOD uaz Idiopathic (iauvisau (a5197 3)

Polycystic ovarian syndrome (PCOS)

Definition §1¥un12z PCOS luilagiudautniaz complicate 1$18991N1M154T clinical
features finannatganuasdl possible etiologies y1nue Lﬁaamﬂma:@hm \7% adrenal W38
ovarian androgen producing tumor, Cushing’s syndrome, hyperprolactinemia, %38 late-onset
CAH fgan30d clinical pictures U84 hirsutism, acne, obesity, oligomenorrhea Wag polycystic
ovary 'l @sumsifieduniz PCOS 3ssududosiiaanlasds exclusion®

Iurﬂvﬂ’a gn1ie PCOS 'ﬁf 71 ovarian cortex a%d multiple intermediate size follicles 141@
2-6 mm wMN NN IMNasgiiansmziniion polycystic appearance an®MNIY endocrine
‘Luﬁjﬂwnﬁiwﬁ%:ﬁi:ﬁmm circulating testosterone g{d"fu SHBG aaa4 Uszanm 50% 89d1e
q¢§l DHEAS ga"fu usiainazlaitfiu 6,000 ng/ml prolactin aztn@dagaidinionlaiiin 8o ng/mi °
60% maagﬁwa:ﬁszﬁu LH ¢ia FSH anndn 3:17 (miwﬁ 4) Lﬁaamnlugﬁw PCOS 1190uUNU

418l 717z insulin resistance uaz hyperinsulinemia $1ude danudadgutadionnaziaaniiu 2
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MInt 3. gUANMIIUNGVeINIIAan1Iz hyperandrogenism

Cause No. of Patients
PCOS; stromal huperthecosis or functional ovarian 78
hyperrandrogenism

Idiopathic hirsutism 15
Adrenal hyperplasia 3
Cushing’sdisease 1

Hyperprolactinemia 1
Neoplasm of the ovary 1
Neoplasm of the adrenal 0

Self-administration of androgens 1

From Kessel B, Lir J. Clinical and laboratory evaluation of hirsutism. Clin Obstet Gynecol 1991;34:807

ﬂééw fa mj;u non-obese ah elevate LH w&2 normal insulin level LLa:ﬂég;zJ obese %93 normal LH
$737U marked hyperinsulinemia’ (@ﬂiwﬁ 5) la Uﬂij'uf:mﬁm:ﬁnﬂ: acanthosis nigicans $34@7¢

§1%3U ethiology Waz pathophysiology 283013 PCOD ﬁluﬁa@ﬂuﬂ'ﬁwﬁﬁaa;ﬂ U9
wialedunanodazian fa®®

Hypothalamic pituitary ovarian axis disturbance laudl increase GnRH pulse frequency
ez amplitude yinl#4) disorder 189 gonadotropin release WAz persistent elevation 283 LH
¥1nnin FSH §1%§Umm@gmaammﬁ@ﬂﬂaﬁmaLﬁ@mmﬂu primary disturbance 284 hypotha-
lamus L84 wiotIuna impact 990 abnormality lu peripheral circulation®

Intrinsic ovarian abnormality Iuﬂ%ﬁuwudw “dysregulation” 489 enzyme 170, ~hydro
xylase/17,20-lyase %38 P Cira lum”mumi steroidogenesis (sﬂw 1) Lﬂummmmm
284 ovarian androgen hyperproductlon lugilannz PCOS >0 nMsANETSln in vivo was
in vitro study Waﬂgm‘n WEAIH9N12T hyperactivity 289 enzyme mu‘tuam g1z PCOS annng
Fnwos White'? uszamiz ull a.a.1095 laggnirmauanasasialdnmendsmanszduaas GnRH
analogue Wisunuauln@ wuithsn1g PCOS ‘Yiﬁﬂ@:Nﬁﬁﬂﬁ(ﬂﬂ‘lﬂjﬂﬂaLL@:ﬂEjNﬁhiﬁﬂ’]‘i@va“ﬂ
iminsvuauadlasiimsairs 17-OHP uaz androstenedione ¥1nnIitaudné (gﬂ“?‘i 5) Bauaas
f9n13% intrinsic abnormality 284 ovarian theca-interstitial cell function uaﬂmﬂﬁmn in vitro
study 183 Gilling—Smith13 1utl a.¢. 1994 l§¥inn13An¥ androstenedione production 370 theca
cell monolayer 2845128 PCOS wuingl androstenedione production ¥NNINARUNGDS 20 1
uazdl 17-OHP production 81nN11 control 9 7 1¥1 (gﬂﬁ'l 6) Souaaafamsil increase activity
2849 enzyme 170-hydroxylase Waz 17,20 lyase ﬁLﬂuaﬂqugu%ﬁamadnﬂﬂz hyperandrogenism
lwijthe PCOS

IGF and disturbances of insulin secretion 393w ovarian physiology luiaqtiuwy
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A9 4. ULAGIANHDIZIEY hormonal prolife lugilunnaz PCO Wisuiuauwln

PCOS group
(n=8)

Control group
(n=10)

Age (years)

Body mass index (kg/m?2)

LH (IU/L)
FSH (IU/L)
LH/FSH

Androstenedione (nmol/L)

Testosterone (nmol/l)

SHBG (nmol/l)

Free testosterone (pmol/L)

DHEA-S (umol/L)

Qestradiol (pmol/L)

27.1 =15
22.7£0.76
18.1 £ 3.7
58 1.0
3.67 £ 04"
3.2 £ 1.4
2.3=0.2*
29 +£5.
5612

6.8 +£0.53
305 =48

26.1 = 1.4
20.1 £0.74
44 +0.31
47 +0.23
0.88 = 0.04
55+07
12 +0.1
4022
2224
65= 13
160 +20

* p<0.05, ** p<0.01, *** p<0.001.

A1930 5. wARIANHIE hormonal profile wa95thy PCO niaffiwmindndifisutiunguifimtnannning

PCOS patients

Control group normal weight obese
(n=10) (n=8) (n=7)
Age (years) 26.1 1.4 27.1+ 1.5 28.8 +0.54
Body mass index 211 £0.74 227x076 314+ 1.3
Oligomenorrhoea (n) 0 8 7
Hirsutism (n) 0 7 6
LH (IUL) 44+£031 18.1 & 3.7+ 76+ 17 -
FSH (IUL) 47 +0.23 58+ 1.0 47+05
LH/FSH 0.88 £ 0.04 3.67 £ 0.40%* 1.54 £0.23*
Androstenedione (nmol/L) §.5+07 132+ 1.4% 9.7 £ 0.6%*
Testosterone (nmol/L) 12 +0.1 2.3+02* 2.1 £0.2%
SHBG (nmol/l) 40+22 29£5.1 144+ 3 o=
Free testosterone (pmol/l) 22+24 5612 S5+ 16
DHEA-S {(umol/iL) 65+13 6.8+ 0.53 10124
Oestradiol (pmol/L) 160 + 20 305 + 48 215+ 59

* p<0.05, ** p<0.01, *** p<0.001, difference between measured value and control group.

F1insulin like growth factors (IGF) system Junuinfignamagnsainiieany follicular develop-

ment Uz steroidogenesis 1843910 '47'® 1oy IGF system #isznavlids IGF peptides,
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gil#t 5. nuaamsiSoufloussuas 17-Hydroxyprogesterone uaz Androstenedione figi1saulugdihe 3
nau Aangy control ngufiiilu PCO niimsanlaund wazndy PCO #lufinsanlgainmanszduislaide

GnRH analogue
12 T
L(A)
10 | /‘
8 |-
6
- T
4 + ‘
2 |-
[ 7 A 7
' 4 h 24 h
é
24 h

17 Hydroxyprogesterone (nmol/})

Time after GnRHa

Z

Tin;e after GnRHa

Oh
10

Androstenedione (nmol/)

17 hydroxyprogesterone (A) and androstenedione (B) concentrations (mean + SE) before (0 hours) and
at 4 and 24 hours after a single dose of the GnRH analogue, buserelin, in three groups of subjects: ({__]) control
women with regular cycles and normal ovaries (control), ( [Jl}) ovulatory subjects with PCO (ov-PCO) and (/)
anovulatory women with PCO (anov-PCO).




-

gﬂ‘ﬁ 6. nIuFaINIILIUNeUTEA LT Progesterone, 17-Hydroxyprogesterone uas Androstenedione Na$9
pg Ao e oda
BuaN Theea cell monolayer vasauUn@ioununguiiilu PCO

1000

T TTIT

100

YT

10

Steroid concentration
(pmol/1000 cells per 48 hours)

TV T rrYny

P 17 OHP A

Median concentrations of progesterone (P), 17 hydroxyprogesterone (170HP) and androstenedione (A)
after monolayer culture of theca cells from normal or polycystic ovaries (PCO), in the presence (LH) or absence

(c) of luteinizing hormone, 2.5 ng/ml. (777) Normal ¢; (Jii]) Normal LH; (T_J) PCO ¢; (%7) PCO LH.

IGF binding protein (IGFBPs), IGFBP proteases us: IGF receptors

IGF peptides 1Iu low molecular weight peptides fgunsnsuiy IGF receptor 71 LTa&
Lﬁamm:umiﬁwmmaomaﬂuﬁnwmwaa paracrine %3a autocrine D9wuinil 2 wflafla IGF-I
uaz IGF-11'" IGF-I daulngjazairsananaulaunimszduzes growth hormone uazfinangui
theca interstitial cell 98933 ligansaaths IGF-1'léshs'®'® d1wsy IGF-11 9ewulélu granulosa
cell w84 large developing follicles uazlu corpus luteum®® action w89 IGF-I uas 11 ﬂ:aanmﬁf
# % IGF receptor ool granulosa cell 9z390Ay FSH luanwme synergistic?’ lumini:ﬁu
N13UUIG2T89 granulosa cell,?? ﬂ‘a‘:@iu estradiol uae progesterone production LLa:ﬂizéun aro-
matase activity oA theca cell ag92uny LH lumiﬂ‘i:@?u androstenedione production?”

IGF receptor § 2 nfiafia type I waz type II receptor Wudng granulosa Ws¥ theca cell
14 human ovary 2:4 receptor via 2 wilail

IGF binding protein (IGFBP) luifagiunuinil 6 &1 s IGFBP-1-6 Swiinanlums
inhibit action w84 IGF vil#il less bioavailable IGF flazlaan action i target cell receptor”’
IGFBP-1 ghulnjazairofiau fiunsnwauwuigile PCOS fisamuaziinng hyperinsulinemia
913260 IGFBP-1 61 Saas il free IGF anniiu wazazlunszdu theca cell 3wy LH w3l

. P SR R . a ¢ a
androgen production 8N 49104 mechanism dwnilsuasn13d androgen excess lun13z PCOS
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rmﬁwmﬂ”ygﬁumwwmm’ou’xm%?wg

wonIINEH WL saauwinaziinarinli IGFBP-1 uaz SHBG ﬁszé’ugﬁwm:ﬁ circulating
IGF-1 uaz insulin Jszauaaadlugtas PCOS fgm Fodun1saTuieiannsdl return of ovulation
WAz improvement U84 hyperandrogenism

IGFBP-3 1fu binding protein Avmsinfidu carrier w3 reservoir 189 IGF lu intra-
vascular compartment lagwuingiulnavas IGF peptides lu circulation 2z bound ag’ﬁ’u
IGFBP-3 &1%3u IGFBP-2 uaz 4 Iuﬂaqﬁuwmwﬁuwmwﬁwﬁ@Lﬁmﬁaaﬁu follicular develop-
ment wae dominant follicle selection?52° lagnszuaunainfisdududawAsidasniy IGFBP-4
protease wazenadu mechanism Sunitsposmaian1iz PCOS létins@nwn follicular fluid
970 androgen-dominant follicle 11n31l92a3gthunie PCOS 109N atretic follicle lu
Seldvaseaudn@wuind IGFBP 2 uaz 4 aglmzﬁuga%amoﬁuﬁmﬁu follicular fluid 1w estrogen
dominant follicle #awyuing IGFBP-2 uaz 4 ag‘luﬂ%mmﬁ@ﬁ” 574 high level 284 IGFBP 2-
uaz 4 fazluas bioavailable a9 IGF-1I nulu follicle vinl# aromatization uas estrogen
production aaad uazlufimaaigiiulazas follicle \ainsAd IGFBP-2 uaz 4 galu follicle
fluid v895thwnne PCOS Lﬂummqé'wﬁaﬁﬁﬂﬁ@ﬂanma:f?lajﬁmnﬁtylﬁu‘[mao follicle
ualifnsanla aaaaauiinne androgen predominant®® 1184910 androstenedione ldauangn
sl estradiol 'l aannisEnsd@aauwuin follicular fluid 310 estrogen dominant follicle
2:9923Wy IGFBP-4 protease Fonzlainulu androgen dominant follicle?® las IGFBP-4 pro-
tease Si&191197N granulosa-luteal cell ez ilumstasaans IGFBP-4 $aazvinlw IGF 1
bioactivity mn%ﬂuﬂﬁm:é}umiﬁwmwaa granulosa cell @i IGF-1I azflunumlums
inhibit IGFBP-2 uazaiufu IGFBP-4 protease activity

AU UALNUEIERING insulin resistance NuAE PCOS waz hyperzmdrogenism29
i dazmanisenndunalasassannmafial insulin luTumdigs (spill-over) lunszdu IGF-I
receptor # theca cell 1#En13a$9 androstenedione wazBnisznisnils insulin Snal¥ IGFBP-1
ﬁs:é’ua@mmuﬁvl,ﬁnénmuﬁﬂ@mmwwﬂugﬂ”ﬂwﬁﬁm Feazlnalsil IGF-1 annszu theca cell
anndulunnsa$s androgen

Adrenal androgen production in PCOS uanwilaannnnizanailalnfizes adrenal gland
ﬁﬁ'\lﬁgﬂ’mﬁ clinical picture kuy PCOS wiafii3unia secondary PCOS®® 1% n1ae congenital
adrenal hyperplasia, Cushing’s syndrome, androgen secreting tumor 1) gﬁWU’i’]Q’ﬂw primary
PCOS t83fa1ad increase adrenal androgen production 1ddm8 99nn1Inn selective catheteri-
zation M adrenal LAz ovarian vessels ﬁu’mimd’mwu’hﬁgﬂ’m PCOS i up take 289 iodocholes-
terol #i adrenal gland ganiluaund waNINASINLT 50% 28951128 PCOS ii5z0y DHEAS
ga"f]vue adrenal androgen excess igoinlildiAaanmsdsdu ATCH ﬁga%u Wiasanwuin
320U ACTH lwihe PCOS laléganinendnd watfioini1azdl adrenal androgen stimulating
hormone Sﬂﬁiwﬁdﬁlﬂuﬁiﬂizﬁu lag hormone ilfigedn cortical androgen stimulating

hormone (CASH)®*° laua19az derived #1310 propiomelanocortin (POMC)* anvaziiuly




-

1691 mediator Afunumn AsTasiy CASH Aa B-endorphin f'fm:ﬁf'uﬁi:ﬁugﬁu'lwﬁaaﬁﬁ'u
{71722 adrenarche (f'fiaLflu onset 284 adrenal androgen secretion) uaﬂﬁnnﬁﬁdﬁﬂm’m’h B—
endorphin ﬂ:ﬁi:ﬁugﬁ%ﬂuﬁgﬂ’mnﬂ: PCOS ¢y @aniu excess production 189 CASH 39013
\ua1ql#il adrenal androgen secretion lugﬂmﬁﬁm’a: PCOS

Tadudnuszmanilesfiinany adrenal androgen lugihw PCOS arafipailesiuias
enzyme dysregulation nNMIng P,., C17 excessive activity violu ovary W8 adrenal gland 3
2z AL excessive 17-hydroxyprogesterone Waz androsterediane production ﬁtﬂu ovary 310
m‘a‘m:éjumaa LH uaslu adrenal gland mnmsns:é}wm ACTH

Ovarian hyperthecosis

1T benign condition i1 island w04 leuteinized theca cell SMWIUINTI81 testosterone
aaﬂmluﬂ%mmﬁlm luN978920U  testosterone 8199:§ININNIT 2 ng/ml LLa:ﬁﬂ’mmw Y
ANwead virilism o ﬂmUﬂUW’mmiJu androgen secretlng neoplasm .ﬂ’l’J”u% WANEINALNIN
PCOS lagazdl small antral follicles SMuamiRpadntasiviniu 11um93sey LH was FSH awvlma
MIInseIe low dose combined pills ain'laiaansavinlw 32ey testosterone aaasle mu'l,my
inaufludasliranueings GnRH analogues \Na suppress 1% FSH uaz LH aasdagaunsa
mun3arn i testosterone Hrzduaass® naziiilu differential diagnosis ﬁﬁ’lﬁnﬂad severe
post-menopausal hyperandrogenism ‘fidmiﬁ’whﬁ@ bilateral oophorectomy fiatilu treatment

Y v 1 v d! Y
3132 u3inslW GnRH analogues anazauliainisdvulafany

of choice
Ovarian tumor
Ovarian tumor fivhl¥iAa hyperandrogenism 'l@¢ia
Sertoli Leydig cell tumor (androblostoma)
Hilus cell tumor
Lipoid cell (adrenal rest) tumor
§uitasfa Gnulosa theca cell tumor wazAwule ud rare @o ovarian stroma over
androgen production il’lﬂﬂ’liﬂ‘i:ﬁwu 8y Krukenbing tumor, Psendomcinous cystadenoma,
Brenner tumor, W&z epithelial adrenocarcinoma
Sertoli-Leydig cell tumor &wulngjaziilu large, palpable mass 31nmaTanisluuas
95% 3ztUu unilateral tumor ﬁﬁna:wuiumamqi:ij 20-40 T #ulngaziu androgen
overproduction wadunameidu steroidogenic inactive Laz%o §TIUNNT overseorete estrogen
Hilus cell tumor anaztdu tumor aw1aidn (\iNN1 1 ou.) dnidu unilateral wazdnas
Wuluz29 perimenopause w3a postmenopause U7 @9 tumor Thandoilu benign tumor

Luteoma of Pregnancy wag Hypereactio luteinalis

Luteoma of pregnancy L benign unilateral #3a bilateral tumor 71 secrete large amount
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of testosterone u3zwineminsss wazluunsneanavinliifa virilizaton lunmsnldde swiu
hypereactio luteinalis 19N Ifsl excessive placental hCG secretion s lidawala
anuasiiansuzyes cystic follicle agnulusinung wiazitas laivinl¥iAe virilism lunin 9
luteoma of pregnancy Wsz hyperreactio luteinalis S9laiazfl regression waz improve AURAI

N1IARDA

Congenital adrenal hyperplasia and adult-onset

\Jun1eid adrenal androgen overproduction isannd enzyme deficiency

21-Hydroxylase deficency n1321@ enzyme silvnlwlsaniniaom progesterone 'l
1w Deoxycorticosterone (DOC) waz 17-OHP liflu 11-deoxycortisol Famidiheianiz
aldosterone wae cortisol deficiency wananiiiasd compersatory increase 2949 ACTH mwd
androgenic hormone @143 \uuniuda 17-OHP, androsterdione uaz DHEAS &aiilunaly
\iaN12e hyperandrogenism o

Clinical form 283nmziiaziinldasud severe form lapdauiadnfdsudusnasont
mIniwandaazdl anbignous genitalia Wazidia1n3uad salt losing svsulusofidu late onset
(cryptic wia acquired CAH) azlianusuziu mild form Jgu@nssznite 1/100-1/1000 289
aurily Qﬁwawmﬁmmms premature adrenarche, polycystic ovary syndrome, lirsutism,
virilism %38 menstrual irregnlarity Qﬁ’mﬂéuﬁfﬂumﬂmﬂwaﬂﬁﬂu true premature adrenarche
w3a PCOS lagazdiszauvay 17-OHP ga%umnndw 200 ng/dl uazazdl hyperresponse @913
nizdudiy ACTH I@Us:ﬁuawwzifugaﬁo 1000-1500 ng/dI(3,5)

11 B— hydroxylase deficiency 2:{navinl# DOC ligwnsaidswlihilu Corticosterone
uar 11 Deoxycortisol lajgnansafowin cortisol 39vilsidl cortisol deficiency 33umud
overproduction 283 DOC, 11-deoxycortisol, androstenedione itaz DHEAS %dluéﬂ’l o7 mild
form maamazﬁa:wmmﬂﬂuﬁw adult §7887n13289 oligomenorrhea, hirsutism Laza19dl
hypertension 334@3¢

3 B - hydroxylase dehydrogenase - isomerase deficiency Tunefiu complete absence
Uad enzyme i E&”ﬂ’m%:ﬁ failure w89 estrogen LAz androgen production wazdl hypogonadal
phenotype walumofidu partial 3B—HSD deficiency ﬁjﬂum:mﬁwmmi hirsutism L8z
menstrual irregularity Sagainfiannd adrenal hyperproduction 283 DHEAS AmufaIn
DHEA wWapwliiilu androstenedione ldaginslslunmz 3B-HSD deficiency luilagtiuwuin
human genome & 3B—HSD gene a%! 2 5hafa type I gene 9% code Tuseuisl 372 amino acid 34
azﬁa%iﬁ skin, placenta uaz breast waz type Il gene 3z code TUs8udisl 371 amino acid lavaz
ﬁag‘mww:ﬁ adrenal, ovary W&z testis i waziilufiBedinie partial sB-HSD azfiana:
type II gene #i adrenal ovary WLag testis §ar adrenal DHEA overproduction '53Qmﬂ§muvlmﬂu

androstenedione 1ag type I gene #1 extraadrenal tissue (Fuh skin 1Hueu




,

Adrenal adenoma and carcinoma

wu'leriautns rare 1w adrenal carcinoma 3nas secrete DHEAS Iuﬂ%uwmﬁgga lapszau
finazunnin 800 Ug/dl tiasanwuing adrenal carcinoma 31wawlaiienfidl derease va9 3f3-
HSD activity ynl#i over production w83 A® steroid® \#l8997n adrenal carcinoma anemiu
extremely aggressive malignant tumor Bi’mlmyjl,l,ﬁ’.l;jﬂm%:ﬂ 5 year survival 81091 20% §1W5U
adrenal adenoma 8199z& full complement U84 steroidogemic enzyme leuasi highly efficient
production 89 testosterone ¢ w@fa1ail deficient va4 3B—HSD uazdl steroidogenic pattern
\wilaw adrenal carcinoma 'léigunu’

Cushing s syndrome

& Aa 5 ; « P . . %

un132Md cortisol hyperproduction uaziugwanisuas hirsutism ¢ 91n adrenal
androgen lagwuin 75% 2895128 cushing 9zdl hirsutism Tu6d8 Uszuim 60% V235128
Cushing's syndrome L1310 excess pituitary ACTH production (Cushing’s disease ) 25% Liaa1n

. . a4 a a R & . . 3 <

primary adrenal disease wazvithaain@an ectopic ACTH %ia corticotropin-releasing factor
(CRF)

Idiopathic hirsutism

a4l definition nazHnaneie Qﬂ’m hirsutism 71§ normal ovulatory menstrual cycle LWz
329U testosterone waz DHEAS Un@* f'ﬁamm@ﬂumaswmixﬁ@mnmtﬁ SHBG ananasvinlid
free testosterone LA ﬂ"ﬁu W3aLAA NN TGk excess V4 50.-reductase activity 194 conversion
284 testosterone 1w DHT uaz androsterediane lUiflu androstanedione @slu case wanitaz
@373WY 50t-reductase metabolites 1% androsterone glucironide, 50(-androstanediol sulfate,

. : R |
Wae 50t-androstanediol glucuronide {WNFIU

Hyperprolactinemia

ANNFNAUTIZNI19A1E hyperprolactinemia U elevation wes DHEAS fudui3as
controversy g JUTIBNUNANINY positive correlation 3zwiNg 2 ngdl udfifuensanud
Taud schiebinger®® 13931 prolactin 9199z HunuMlumInILAN productive rate Az metabolic
clearance rate v89 DHEAS lag'ldnaaasl bromocip tissue lugﬂdﬂnﬂ: hyperprolactinemia
W13 DHEAS productive rate 8089370 27 mg/day 1W&a 17 mg/day uazi metabolic clearance
RuTuan 16 Lsday 1lu 21 L/day luamzi@oanuszauaas serum DHEAS fiaaasain 250 [lg/
dl wRa 180 Lldsdl

Menopauses
ad o a @ & P o A &
luammmgma: menopauses CHITAL FSH, LH muga 23 LH 'memlgauﬁl:mmm
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ﬂﬁz@i’u ovarian stroma W&z hilus cell steroidogenesis 16 719 stroma Waz hilus cell Foil enzyme
17-ketosteroid oxidoreductase (17 BHSD) i efficient cell Tumsass testosterase ariulu
menopausal ovary azin3&319 testortone tiu majority T848981@8 antrosteredione WAZEI
estradiol Wz estrone luTamuAnton 49 pattern 28937319 T>A # 92a39rud iy premen-
opausal ovary fzfinmsad1a A>T Tudasan AT wihniu 41 (@79997 1)°

LLiT’j’ILfJ.aL?Jv’];j menopause 3:@U hormone 614 ¢ 713 estradiol, A uaz T azamaafiauLe
é’@d’mﬂ’liam:‘h}mqﬁ’u ﬁa T ﬁ]:a(ﬂaﬂl,ﬁil\'i 20% , 1%’1]5%3“7]' estradiol a@ﬂﬂﬁﬂ 95% WRT A RARY
50%3 F9uMINT androgen @8 estrogen ratio ﬁLﬂﬁwvlﬂﬁuﬂummqiﬁm%‘?y menopause
8139zl sign Wae laboratory finding lusnwmzuad androgen excess & 1% hirsutism, ocne, upper

body segment obesity W&z coronary artery sterosis (1Jue

Clinical approach to Hirsutism and Hyperandrogenism
Tunsdndsz Tauazaraienogih pfifinTe hirsutism § key point isndalunsuszidiv
mm@!vﬁa underhining cause @8
5278
1. Use @Ay rate of progession VB48INIILAZDINTTLRA Tovlumefiilu slow
progression 3naztfina1nn1z PCOS %39 late onset CAH &% rapid onset 370AUM A sign 989
virilism Unaziinan androgen producing tumor
2. anwmsvay menstrual cycle daﬂmyuﬁ’;gﬂ’mﬁﬁ regular ovulatory menstrual
cycle n7e hirsutism ﬁﬂ%ﬂﬁﬁmm@gmmn severe hyperandrogenic disorder lunsassnudny
Tusefiinie amenorrhea sy 5adwL‘ﬂuﬂszLﬁuﬁa:ﬁaaﬁmiﬁuﬁummm@lﬁ'uuuau@ia"l,ﬂ
3. UaeTiAyanudord iesan hirsutism luwusd Asia uaz Scandinavia lsilgi3aq
fiwuldvas dniudeniseeldinmg investigation WIRURQUDI hirsutism Tuzumdimanil udens
Judesdndlunanuny Mediterranean wazsinazlaifl hormonal disorder s13uwan European uae
Eskimo $lanafiaz carry gene iy 21 -hydroxylase deficiency nnIEaTaan
4. Usgiamslgeuriia ‘ﬁmmﬂummqmaa hirsutism
mM3asaIme’
1. Sign of virilism %ﬁ’mﬁﬁ sign Va4 virilism 11u VREIWAL, ATEaT, clitoromegaly,
increase upper body muscle mass ﬁfﬂl,ﬂuﬁaawmmmmmqmao hyperandrogenism léwy
2. Caretfully evaluate the adnexa %ammﬂummq"uao hyperandrogenism
3. Presence of galactorrhea lwinameoues hyperprolactinemia Suilasanan pituritary
tumor 819%1 present 81N13uuY PCO @a hirsutism, oligomenorrhea ‘16
4. Sign of cushing \Tw central abesity, striae, hypertension skin thining &z muscle
weakness %ammﬂummq’uaa hirsutism 16t

#onani Ferriman uaz Gallwey*® leaua objective assessment of severity of hirsutism
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31 7. mwusasnisliazuun objective assessment of hirsutism fiigualay Ferriman uaz Gallwey

Site Grade Definition Site Grade Definition
Upper lip 1 Few hairs outer margin Upper abdomen 1 Few midline hairs
2 Small mustache at outer margin 2 Rather more, still midline
3 Mustache extending halfway from 3& 4 Half and full cover
outer margin Lower abdomen 1 Few midline hairs
4 Mustache extendimg to midline 2 Midline streak of hair
Chin 1 Few scattered hairs 3 Midline band of hair
2 Scattered hairs with small 4 Inverted V-shaped growth
concentration Am 1 Sparse growth affecting not more
3&a Complete cover, light and heavy than one quarter of limb surface
Chest 1 Circumareolar hairs 2 More than this; cover still incomplete
2 With midline hair in addition 3&4 Complete cover,light and heavy
3 Fusion of these areas, with Forearm 1,2,3,4  Complete cover of dorsal surface;
threequarters cover grades of light and 2 of heavy
4 Complete cover growth
Upper back 1 Few scattered hairs Thigh 1,2,3,4  As for arm
2 Rather more, still scattered Leg 1,2,3,4  As for arm
3&4 Complete cover, light and heavy

1 Sacral wft of hair

2 With some lateral extensions
3 Three-quarters cover

4 Complete cover

Lower back

Ferriman-Gallwey scoring system for quantitating hirsutism, The 11 Sites are graded from 0 (no terminal
hair) to 4 (seve hirsutism). (From Ferriman D, Galiwey JD: Clinical assessessment of body hair growth in

women. J Clin Endocrin Metab 21:1440, 1961; © the Endocrine Society.)

Taerinnsasiaseme 11 aunis uazlinzuuw severity score UAREFUNUIAING 0-4 ud2Mn
ﬂ:LLuumnuﬁ'mﬁaﬂ‘szl,ﬁu’hgﬂamwﬁ?uﬁma: hirsutism w32l lastnazunusINeINNd 8
Fuwly fatdanufialnd (31/77 7)

nmydndssifuacasesmedhadiu sraudiedile hirsutism aanldidu 3 ngufie ( a9t

6)37
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A1s1en 6. LLE‘I@\‘]ﬂ’liLLﬂJLL%TJY]’]Gﬂ']i%]LLﬂE}:ﬂ’JfJ hirsutism @uan=meNn1IAdin

Chemical evaluation First line investigations Second line investigations

Longstanding hirsuties, regular None necessary

menstrual cycles, no virilism

Longstanding hirsuties, Investigate for polycystic ovary if testosterone >5.5
irregular  menstrual cycles, syndrome, Testosterone mmol/[ proceed as below
no ririlism should be < 5.5 mmol/1 for congenital adrenal

S hyperplasia

Severe hirsuties, irregular Investigate for congenital YPerpa

menstrual cycles, and virilism adrenal hyperplasia if long

history and for adrenal or
ovarian androgen secreting

rumour if history is short

1. ngueiheniiyls2)a longstanding hirsutism wagii normal menstrual cycle

laoldd sign ved virilism was Cushing’s syndrome Qﬂwmﬁmﬁmm@;maa hirsutism 3n
s ldldiAnan serious discase uazlaisndudosi investigation sl 8199219126379 serum
testosterone L8 reassure gﬂam%m’lﬁ'ﬂﬁjtﬂﬂ?}

2. nguathaniilszId longstanding hirsutism wagil irregular menstrual cycle

EJTﬁ';zmQ&Jf:mulmgﬁna:ﬁmmqmﬂma: PCOS @3n13aTamiszéu LH : FSH ratio
(>3:1) ua¢ ovarian ultrasonogram :7aulumsiness wananilazilszey testosterone ﬁgaﬁu
udsinazliifin 5.5 nmol /L $alusufifiszdy testosterone 11 5.5 nmol/L A998y inves-
tigation W1AWAAUNGELNIEU 1T late onset congenital adrenal hyperplasia @92s3%95
lélasn13a529w15200 17-OHP wazn13vin ACTH stimulation test

3. najalé’ihﬂﬁﬁ Short history 4a3 hirsutism 53Ul sign 1@ virilism

;Eﬂwﬂgiwfiﬁnﬂuﬁaamnm evidence 989 androgen secreting tumor 91N ovary ¥3e
adrenal gland %odm‘lmﬂjmm androgen secreting ovarian tumor é’ﬂ’mﬁﬂﬂ:ﬁﬂ’n: amenorrhea
wadlIzal testosterone ﬁgdmﬂ (31nnd1 5.5 n mol/L) &MU androgen secreting adrenal tumor
HYape199zilansmsuad cushing’s syndrome iudis  lwnsifiedouanimiloannnisvin
ultrasonogram sz CT scan W&IN13¥1 selective venous commulation fiansazldiszlomilas
VNaTasyUSBUL ALY W1z 10-15% 283 ovarian tumor il bilateral ua=i adrenal
adenoma s1winlivasfiu non-functional

Hormonal investigation *-°-2%:3°

Hormone profile &1 Dtyiuﬂﬁ investigatel!NBINUN1IE  hirsutism  wa2 hyper-
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androgenism azdsznouldn
1. Total serum Testosterone
2. 3291 dehydroepidnchosterone sulfate (DHEAS)
3. 3¢90 17 - hydroxyprogesterone (17-OHP)
4. 5290 proclactin uaz thyroid hormone
5. Test of Cushing’s syndrome ’
lagdnlnnuaan1sazidanasna hormone ﬁal@msa:%uagﬁ'u clinical presentation
vasihoudaenedad ldnanlidnedu ainslsimusulnaudinesriinisass initial test 3
JULINMaUAS 326U testosterone, DHEAS uaz 17-OHP
Testosterone endndluaaiazotszning 20-80 ng/dl wia 0.7-3.0 n mol/L® luihuniz
hyperandrogenism &1lngja:fi5zqu  testosterone ganiund 1uiﬁﬂﬁﬁizﬁug’j{\1niﬁ 200 ng/
dI’ w3a 7 n mol/L® (wilsFauraiavenald 2 ng/ml) 819flanqu131n ovarian stromal
hyperthecosis %38 androgen producing ovarian or adrenal tumor Fesndudosrnms investigate
lﬁwumm@;ﬁuﬁﬁmﬂﬂ
luﬁgﬂ’mma: PCOS ua late onset congenital adrenal hyperplasia 32U testosterone
inazennin 200 ngsdl adelsiaruen 200 nesdl Skl absolute cut off point 1awe’l)
LWﬁ:mmﬁﬁmwuﬁgﬂ’m androgen producing tumor fifien testosterone AN 200 ng/dl ﬁoffu
Q’ﬂmﬁﬁ rapid onset 284 virilism Ag3lawandudas investigate w1 androgen producing tumor
wii i testosterone 96N 200 ng/dl
Dehydroepiandrosterone sulfate (DHEAS) Andn@sinazlaifin 350 Ug/d w38 9.5 L mol/
L® aghalsfienuszauaas DHEAS f:ﬁ];:ﬁnwLﬂ?iuuLLﬂaamumq lagazfiszauanatainamaii)
Munas menopause Tumpfl DHEAS frzaugenindndiuinnit 2 i dannndt 7s0 Pevdl dn
ﬁmmqmmﬂ adrenal tumor
w31 DHEAS 3213w exchesive product fi1n97n adrenal gland uazgtae hirsutism il
H7z9u DHEAS Uné ﬁﬂﬁ]ﬂﬂﬁﬁmm@lmmﬂ adrenal disease AgNaLa clinical usefulness V84
DHEAS fifedinagnanutszn1s® 15w wudgiie adrenal tumor 119ufid DHEAS Un@ldlas
132610 testosterone ijxuga wazluanuduaudrfitoumounfiazasany DHEAS Sszauifiunin
700 Hg/dl 1wviaidedn adrenal twmor 7 secrete DHEAS luszdugesinaz associate iy
testosterone luszaugaduituiu liinazlasnis direct secretion 3alay pripheral conversion
Aoy @atiun139719 DHEAS 39inaslaildsslumsdfesoifiniu uanmm{ﬁawudﬁgﬂm late-
onset CA19 Swinluitandifiszdu DHEAS Tigeannin lunaassiudhuiuwyihdgilhe PCOS
Fwlieufifiszdu DHEAS i‘fugﬂﬁ FInun1IaTIIM Tz DHEAS 3eliaansnifiadouen
sende 2 nasitle adnslsfions lughen19z hyperandrogenism 320y infertility fifivzeu
DHEAS #1009 200 g/dl nsl# dexamethasone syppresion az3u/l## ovarian response o

. . . kg [l ﬂldg
clomiphase citrate 48z human menopausal gonadotropin (hMG) Iuﬂ’liﬂizqummnvlmvl,@@mu
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31 8. nvlusaImsSeuinussauYes 17-OHP auuaznundsniinszdudis Synthetic ACTH Tugfthangy
21-hydroxylase deficiency Nlz@unIIaTINLaANGAIINY

108 ¢~
0 17 OHP
Congenital
Adrenal
Hyperplasia
10 P
g
o
£ Late-onset
Adrenal
B Hyperplasia
©
E]
5
&
Aol o
10?2 |~
1 ] 1 ! -
10 102 100 104 104

Basefine {ng/dl)

An illustrative nomogram for diagnosis of 21 hydroxylase doficiency by the use of basal and ACTH-

stimulated 17 hydroxyprogesterone levels.

17-Hydroxyprogesterone (17-OHP) 3@ 5795132610 17-OHP 1iiaiilu screening test Lu
My3fiadun1as congenital adrenal hyperplasia {89310 17-OHP a:8 dirnal variation 130 379%1
basal level 3zfaanzidaaaaluiiand1izning 7-9 wiwnn luszez follicular phase @1 basal
level Un@niTaswtasnii 200 ngzdl w3a 6 n mol/L'

Iugﬂmﬁlﬂu 21-hydroxylase deficiency 3za1 17-OHP 3:§4n71 800 ng/dl wia 24
nmol/L% aghelsfianuitasainluunemones late onset CAH ¢ basal 17-OHP 81239:8 overlap
AUN1ITLN9YIEMNT 1% luteal phase U849 menstrual cycle wia PCOS et &9t basal 17-OHP
agjs:mw 200-800 ngsdl suduazdasanafiniinloy ACTH stimlation test

ACTH stimulation test 9:¥N3191:1880AT793:6L basal 17-OHP luaswdh 91nmiu
9zNn3zq adrenal gland lawda synthetic ACTH (Cortrosyn) 250 mg 1 wnswaaaidaa vinnns
A519MT=6L 17-OHP Bnasimendsian 1 5alug Wnaun plot 1uﬂﬁv~leﬁgﬂﬁ 8 Tusoiiu
heterozygote carrier 17-OHP 9:{3zau gaﬁd 1000 ng/dl w3atuilu late -onset adrenal hyperplasia

17-OHP azilszauganin 1200 ngzdl ManasnInsedu’




.

Test of Cushing s
1. Screening test
A. MIATIAINTTEU basal cortisol lag
- \fiu urine 24 $21a3 w13z cortisol TaflenUn@azagszning 10-00 g wie 28-
250 n mol®
~ gvaiiaam late evening cortisol TeAndndesiannit 15 gsdl %3e 420
nmol/L(®)

7. Single dore overnight dexamethasone test B9 lu35Aani15% basal cortisol level
w1zl false result N8N laglitthofis dexamethasone 1 mg fiounan WFILAZIEOA
plasma cortisol luaauidn thdlasndn 5 Lg/dl wsa 140 n mol/L® azusasitnduss lifinaz
cortisol over production ¢13:#319 5-10 ng/dl 114 intermediate 6731NN91 10 ng/dl %38 280
n mol/L azugaads®

2. Confirmatory test

Tumufin overnight test AaUnd azdasriinis test siald1835 low dore suppression
test iNoBudun13Iadulanlifin dexamethasone 0.5 mg 1 6 Falus@adariu 2 Tu udLiy urine
24 T2l4 w132 cortisol Tslus1ofilu Cushing a:ldunnin 20 [lg w38 55 nmol®

3. Test of etiology of Cushing’s Syndrome

Tunofafaduiniu Cushing n31#% high dose dexamethasone suppression test 93528
’Lumﬂmﬂmm@; laumsianziiaaniseau basal ACTH $aunul¥iis dexamethasone 2 mg 7N
6 T2lua 1w 2 Tu udAuteanis 24 T2 lumsEay cortisol

1 basal ACTH siaunin 5 pg/ml (w38 1 pmol/L) waz urine cortisol NMERAINIINK
e lianaae N 40% uaeifeinninazidu adrenal tumor

1 basal ACTH #fannnin 50 pg/ml %38 10 pmol/L anuaasfien13il ectopic ACTH
release

ueieh basal ACTH fszauin@ Aagannnnin 20 pg/ml %38 4.5 p mol/L uaz urine cortisol

RARININNTT 40% FUNQUIALLAAIN pituitary origin (Cushing's disease)

Medical treatment of tndrogen tependent tirsutism 3,49

M35y hirsutism uw lwurenssududaslimsnsfianizda sy serious
enderlining disorder muﬁrﬂumm@; usdulnnjvasrilag hirsutism Snazidunannsil andro-
gen overproduction 328U increase skin sensitive 68 androgen Gesudaslinsnmndanen
atnglsAay M3l medical treatment aghaidnanazldnadh iwmznitfiazdl improvement 283
hirsutism Widiwinazdasldinamuis e-12 @ou sunudnsndudadldnmsnssniy me-

chanical hair removal é28 (% sharing, phicking, waxing (Ju@n
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wAuRIN 1. uHn)TazUusannIns investigation §Y3un13x hirsutism

Testosterone BN 17 OH Progesterone
| ;
;———L*—v 1 —_—
<200 ng/idl >200 300-700 pg/dl >700 2C0-8CC na/at >3CC
PCO Ultrasound PCO Adrenal or suscect 2ok
CAH CTIMRI CAH CT/MR CAK Jefcienc,
idiogathic lodomethyl idiopathic iodomethyl !
cholesterol cholesterol 1
Selective venous Selective ACTH
catheterization catheternization stimulatcn
! test
i | E
Cvarian tumor Adrenal Adenoma '
Adrenal tumor Aarenal carcinoma 210H gefciency
Hypertheccsis Pheochromocytoma 1 80H geficency

38'HST Jehiciency

Additional Laboratory: Cusnings: 24 hour urinary cortisol
Amenorrhea/Galactorrhea: Proiactin, TSH
PCO: LH/FSH

A diagnostic flow chart for the laboratory evaluation of the patient with hirsutism, (From Kessel B, Liu

J: Clinical and laboratory evaluation of hirsutism).

£ o

FnSUNaTES BN NY hirsutism siuazuus i 4 nay MNNANMIEangnd @
1. Ovarian suppressants

® Oral contraceptives

e Cyproterone acetates

® GnRH analogs

2. Adrenal suppressants

® Glucocorticoids

3. Antiandrogens

® Spironalactone
¢ Flntamide
e Cyproterone acetate
4. 5 0~ Reductase inhibitors
® Finasteride
Oral contraceptives azinaaq ovarian estrogen W&z androgen production @83z inhibit
gonadotropin secretion %&nanil estrogen aavinls SHBG ﬁs:ﬁugﬁu B39 1U4uRy androgen

Tunszuamfoarinlef free testosterone F3zaLaART 715U progestogen @211 antiandrogenic effect




A A A o a A 5 o A \

A8 cyproterone acetate muaglumqwmmma diane Progestogen ¢18% 1T% desogestrel,
gestoaline WAz norgestimate 9zl androgenic 38 antiandrogenic activity néjugﬂwﬁa:vlﬁ
benefit 41N Eg(ﬂlumﬂﬁ oral contraceptives fa naurih #f1in12z anovulation TIuNUA elevation

289326 testosterone L% Hilwn1z PCOS

GnRH analog 2:ilna’ly inhibit pituitary LH usz FSH n13l% GnRH analogue 9z most
effective Iugﬂmm%: PCOS uaz severe ovarian hyperandrogenism w@ GnRH analoge azlal
= d . & v . A @
fislomflusefidu adrenal androgen secretion wananimslienguitluszozen azeas
o { a l; v d ° | ¥ o
Aflsfian1iz bone loss fazifiaduday TG99 1dudasldsy estrogen/progesterone replacement
s2ulene

Glucocerticoids recommended dose w89 exogenous glucocorticoid NANa suppress
adrenal androgen laglaivinl#i excessive adrenal suppression Wwiaia1n13189 glucocorticoid
excess Ao Hydrocortisone 10-20 mg %38 prednisolone 2.5-5 mg 38 dexamethasme 0.25-0.5
mg fauuen lugthunnaz late onset CAH uaz PCOS wnempfiidymn anovulation mali
glucocorticoid anavmlsilldanle wasmiudawiludw hirsutism wudn response rate @a

T, o e A A o ' . o & O . . aa -
glucocorticoid &lﬂvl,w@mammunumlumju antiandrogen muusl,ufdﬂw hirsutism 7y regular
menstruaion wazlifidywimsiiyasean msldurlungu antiandrogen azldnadinir uldang
284 hirsutism 2s1fian12e late-onset CAH figna’

Antiandrogens tnguitazliues Testosterase Waz Dihydrotestasterone 91U androgen
receptor 1IN

. . d . . P2

Spironolaktane 1% aldosterane antagonist Nl androgenic receptor affinity 67% Lia

“t o . Al v | aa o & A < o a 4
\Wisuny dihydrotestosterane awafilfin@fia 25-100 mg sz 2 033 Gelasna ludinazi3un so
mg Az 2 @33 70-75% va3gtrwazdl improvement lu 3 1fau case Niazleuadfarila hirsutism
Aliddynisesmaanlduaziiszau testosterone Und dwmiulunedile PCOS a1vasliwiy
#Ngu oral contraceptives 81MITABINNLLaLVRIENGIRAD Hilszaufeustasa1aaznn 2
a & A v 1 Qs = o =3 d‘ dq/ i v a »
gl deazuilaldlaslimenuiuedaquiniia ilesanenfierailiiiante hyperkalemia

v C Aa 3 G o & v v v o Qe Vo A A &
16" w17 renal insufficiency aauudaslddioanusziazialudihogeony wiaildsziadu
STl st

. &) - = Q/ A nﬂl L =) »

Flutamide % antiandrogen ANAINHIN LT TN1A prostate cancer layazdl androgenic
receptor affinity 20% \{alfisuny spironolactone TW1ailEAa 125-250 mg U8z 2 AT 8IN3
@ a a \ s gy o y s v
TafsanwuLasfa dry skin wanaNiaadszdIn1de fatal drug induce hepatitis Teaewula
Uszanne 25%

o X £ . . .

Cyproterone acetate U’]@’Jﬁﬁqﬂﬁ potent progestm, moderate potent antlandrogenlc RS

weak glucocorticoid swanltlugufaquriniiafa 2 mg udvwanldinmn1iz hirsutism ain
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r=) v

azaasltluvunafigs fie Tuar 50 mg luga9 10 Tuusnva9saLLABLIINAY low dose contraceptive

A,

pill 9uiile hirsutism & improvement us3sdspaauwiaoiain siazldnadlugile PCOD 9

320U testosterone §9

5 . - Reductase inhibitor
Finasteride \ugnfil4$nm benign prostate hyperplasia hormonal activity galaiidu
Answ vwefildaatuas 5 mg lawini@nsiwudn Finasteride 2w 5 mg lauadivinny
spironolactone 100 mg udiilasanedaivil¥iAa ambignous genitalia Tunyld Fednuussinlst

1#lughy postmenopause uda lagwuhawaduas 1 mg fldnalndidvsnuawia s mg
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OVARIAN HYPERSTIMULATION SYNDROME

NAUN A0S guanLed
MATIIGARAAT-1TITINe
AU EANAAIATIITNENLNA
NIINEIRE

umin (Introduction)

Ovarian hyperstimulation syndrome (OHSS) Li‘flum';:l,msﬂ%auamawﬁwaamini:é}u
IanaesaiiulaveslinnasmevenSuauafnsls gonadotropin figian1a1n pregnant mare
serum M o.6. 1930" wsansuidnisldurdnnarosiia 1iu clomiphene citrate, human
menopausal gonadotropin (hMG) L&z gonadotropin releasing hormone (GnRH) nrilasd
snunzduie 350197 lannuas i szannnelugestas sesden LLa:"ﬁmL?}aﬁuﬁ"ﬂﬁ] waidn
m%ﬁmwmmmﬁmﬁummq udl pathogenesis faAIFUFULAZNITNINATIAITRYM DY

anywisng (Definition)

OHSS L‘i‘flum'azl,mﬁﬂq?auﬁLﬁ@"fumnmsﬂsz@u%ﬂ'ﬂmnmimyuanﬁmﬂﬁﬁﬂﬂLﬁ'a
mz@ju%'q"lfﬂl,ﬁalﬁ follicle lauazfinsanlsy (ovulation) Smuswssnoidsariniufiin OHSS
laglaldTumnszguanmounan®

amsmaaain (Clinical symptoms)

pmImnatinenietuiuaestis lastrsusnezfedulugionasiisszazvng (mid-late
luteal phase) e'fiaL‘ﬂuwammnmim:@jummﬂvhﬂﬂfJ human chorionic gonadotropin (hCG) 8n
fawitsfataefiasassfzasusndensd hCG mnmsmanssst udemsmeaddnlunsestisanndon
fiudia fa1ntswing Yeas winiasuszhaasanislafladuinn drioliledudnezdoimsues
sruumMaduamsae aauld ensou veads wssidudmsunniolusesrios (ascites fluid) &9
Aaduaniimaindues capillary permeability lddmsinseushevasasinanmelunssa-
\Roa lUdatasinadnag 1w Teeriasaziiia ascites fluid 'ﬁaaaﬂu,a:ﬂiaqLﬁaﬁuﬁalwzl,ﬁ@pleural WRE
pericardial effusion @1usaL Teazviliiinaninsadfinuandrsaenly udaudyuiouas

o ' ¥ ) ' A Y { = aa : =
@nLL%uﬂa’]iuqluﬁaﬁqthﬁa’lﬁ LU LLUUniad L“ﬁaﬂ“au Wqﬂl"ﬂti’.} 98 a’]ﬂ’]iﬂ’mﬂauﬂaﬂa’lu%%ﬂ
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o & A ¥ . . caq .
s fAaduilasninsaaasvasarswinislunsaaiien vldanusutiaanaas nalaiduiin
& v o PR g ¢ o @ o .. .
u anuduTurasfaaindv Ssaavinlfiialaane (prerenal failure) thromboembolic phe-

nomenon

msdmunuia (Classification)
OHSS fsssuasauinlay Weite uazamelud a.a. 1965° doanldinsiuunoialas
Rabau uazamz’ wazldsunsdivilyalas Schenker uas Weinstein® grail
Mild ovarian hyperstimulation syndrome
Grade 1 wzwniinsasuudssamznamoissd fianiasisiu landsedy estrogen
2150 lulasnsudotlagne 24 13lus uay pregnanediol »>10 un.dailasaz 24 Flas madaou
uwastimutaslunsnszdunisanlduas lisesdanuseny wazinazmaduunfidaGuduiiles -
DRTtoRI
Grade 2 §dnwazaas grade 1 $rufumsladuuessils udswienassilivooni s o,
Iumuﬂ%aﬁq@
13 mild OHSS i ldasnismsinm L‘ﬁﬂ\‘lLLGﬂﬁWﬂﬁiauLLatLﬁ’lﬂmﬂ’l‘imﬁﬁ?u
Moderate ovarian hyperstimulation syndrome
Grade 3 @379Ww313) abdominal distension 30AUANWMEUI mild OHSS
Grade 4 @TWLANWIE89 grade 3 SIuALARWlE 0Ton waz/M3avinade
1w moderate OHSS f:aa:ﬁmmwaﬁ:uumu?}umms mmﬂ%'avhia:ag;izmw 5-12°74.
Severe ovarian hyperstimulation syndrome
Grade 5 avanwirsslifamwalaninnin 12 ou. wasfrinlugeorios uaz/mieunlu
F898n
Grade 6 m'sawunﬂaamﬁﬂz»mmuﬁaimﬁ‘umauﬁa@ﬁu (hemoconcentration)
281931N uazEiMIANTwYe4 blood viscosity v1l#i coagulation abnormalities wazinisaaas
284 renal perfusion AT anuria uazlans
Severe OHSS v:d%9lilaaunn g tRaadw electrolyte imbalance hypercoagulability uas
ﬁmia:amaamfw’lwﬁaﬁﬁama:"ﬁadaﬂ lusmﬁﬁmmsmnﬂ 8198l hypovolemic shock, oliguria,
renal failure, torsion of adnexa, liver dysfunction, thromboembolic episodes, ARDS warang
16 n3anazifinann thromboembolic phenomenon @x%&Y hypercoagulation nInLda@aan
mnﬂmmnf’uaaqaﬁﬁo"lﬂﬂ
Golan lasatus LLuzxijwmsa:ﬁmsaﬁLmﬂﬂnﬁ@lmitﬁaamﬂ mild OHSS lifanu
éwﬁtymm'ﬁﬁmm:ﬁ%ﬂ'smﬁmumnﬁlﬁmﬁﬁaﬁmwL‘TJu severe OHSS 1#18937N@379WY ascites
mﬂmﬁmaﬁmﬁm%mmmﬁgamaﬁamaaw ylwnsauunaia higuwuwinuainiinisasiin

lagldauunsiia lnaiasi
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Mild OHSS
Grade 1 @573Wudl abdominal distension was discomfort

Grade 2 @T1AWUANMMADY grade 1 TINAUARulE aniou uaz/wiavieady Selila

5-12 <yl
Moderate OHSS
Grade 3 wusnwmzuas mild OHSS Taufiunmsamanwuidssinlugesioslagais
Lﬁmmwﬁga
Severe OHSS

Grade 4 WuSN®mz189 moderate OHSS $anfiunsaranumsvinlusesriaslasms
ARAN uszvdemmunlutasen (hydrothorax) wiamnalasnunn
Grade 5 snmsnimuaiAumMsaswuasSunenden M3y blood viscosity 31
n18aadu coagulation abnormalities wazn13RAUN@VaS renal perfusion wae function
Navot uazamss’ lduen critical #3a life-threatening OHSS 8anan severe OHSS law
\WBuiAnufy severe OHSS futslay Rabau uazamus® LLa:ﬁﬂé"uUEaI@u Schenker uaz Weinstein
Faa 971 1 I@ﬂiﬁmqmﬁawmmaﬁovlﬂﬂu controlled ovarian hyperstimulation (COH) #i§)
M3a12481 oocyte sana (OPU) Tasfiawnvasselaalidesla (<10 aw.) Twamefifiarsinly

Fa9viaanng ammulunisudssuunsda SeaasudsausnsausniadiinuasnanmsdosUfians

auans (Incidence)

fienuuaneanunnlunsaugiang ¢ 1wy mild OHSS 8-23% moderate OHSS
3-4% W8z severe OHSS 0.1-0.2%°

minszgunsaniydin clomiphene citrate azwy OHSS asuazaziwaniz mild uaz
moderate OHSS Ly °1°

m3lE GnRH uuy pulsatile lum3nszdunisanii wuiiilemaidusfiaziia OHSS 1&n
Wonivintiu

m3l% gonadotropin releasing hormone agonist (GnRHa) Iumiﬁ’mmﬂﬁzyﬁ'uﬁ: 1ailer
Hrglmeiia OHSS douas iiesaniinig recruitment follicle S1wInan uasdiszauas estradiol

(E) & laolaifinsiia spontaneous luteinizing hormone (LH) surge t¥int

wensmuila (Pathogenesis)

failagunalnmafia OHSS daliisunanasuld lugisduszlinnlday vasoactive sub-
stance 2-3 67 F9Unfznwulelu follicular fluid udaziinduatnaanlunsdifils gonadotropin
INMBuan MIank (ovulation) t89n1dw inflammatory phenomenon Beaza inflammatory
intermediate %a18a7 H3n13W89 vasoactive substance w38 inflammatory intermediate il

1 v -~ Qs -] o Gl ﬁ' g/ N R I3 et
Tugasrtasnon U lunszumBaarinliinmsiRadunas capillary permeability vnlddnmsszanped
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@ o a o « ‘
?7%7’757@%‘75]1&5“WWJLLWI’J?HWF)ZWE/

@15199 1. Critical OHSS 1WSauifinuny severe OHSS

Severe OHSS Critical OHSS

Variably enlarged ovary Variably enlarged ovary
Massive ascites + hydrothorax Tense ascites + hydrothorax
Hct. >45% Hct. >55%

WBC >15,000 WBC >35,000

Oliguria

Creatinine 1.0 to 1.5 Creatinine > 1.6

Creatinine clearance > 50 ml/min | Creatinine clearance < 50 ml/min

Liver dysfunction Renal failure
Anasarca Thromboembolic phenomenon
ARDS

silu 3™ space wazifia OHSS o ﬁmwsmmﬁ@%dﬁmwmaLﬂuﬁumq 1% estrogen, '’
progesterone,12 histamine, " prolactin,14 prostaglandins15 LLGi‘LJYleﬁLLﬁ'ﬁwada’lim&hmu
ml¥iia OHSS g9 lduviuau

OHss flemafiazifiesiosun dluldsumsnszdulilianlay hCG faudin hCG azliils
direct mediator fazvinWEn1sifinues capillary permeability ud hCG A lusaslunsild
\ia OHSS

3:@U estrogen FuWusnumsadAulaas follicle I@m:ﬁs:é‘uﬁgamﬂlugﬂw OHSS
ﬁuamwnﬁﬂﬁmamﬁa@imju%ommmmméhLLazLﬁumstﬂwﬁaaﬁaa WU estrogen 1WI%

1817 @anns I estrogen

annvinlsiRw capillary permeability vasnagnuazisliludainasas
puraun g luda inaassliaunsavinlwiie OHSS 1d'® wazawaisitin OHSS limwnsngn
° v a Y v o va I ] [ 4 4 o @ A iy
vlRalugmold ilidadnhendunsbananislidaisdasiunmsaeuuas permeability
o (% A o X , < e
Fognnszqulay estrogen Aiinduunnitaniludy estrogen logass’”

1edarini histamine 819154 mediator TunavinlviAa OHSS'® "2 ueluni1s@nun
doanliwuinfienuuandsnuuesszay histamine Tunguuas OHSS uasnga control lunsedny®

sasszuufinuhdsuisidesnnfigalumvinléiia OHSS fa prostaglandin uas renin-

. « . . a dl 2 “0’ . . & © v oa
angiotensin 1@y indomethacin w1snilasnunisiadeudisasarswn (fluid shift) Fomlvifa
L4 o5 15 X s e

aIMIuLaaIatInitivas OHSS 16°"° dumaiuiusas prostaglandin #81331NNINA estrogen
o o a { . . . g P oA . . . . e
313MNIN® §115U1599789 renin-angiotensin WU ovarian renin-angiotensin system 4
o . . . VA L4« . .
¥191UkEN88N31N renal renin-angiotensin system?? lagwu31d prorenin @91 inactive

precursor 189 renin g9ia 12 iilu follicular fluid Waifinuiuszaulunanain uaznsli hCG
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a1 2. Jaduudnslunisifia OHSS

High risk Low risk
Young (<35 years) Older (>36 years)
PCO- like Hypogonadotropic
Asthenic habitus Heavy build
High serum E, (4000 pg/ml) Low serum E, (< 4000 pg/ml)
Multiple follicles (>35) Few mature follicles (<20)
“Necklace” sign Quiescent ovary
Pregnancy Barren cycle
hCG luteal supplementation Progesterone or no supplementation

ey AlnaiuszaUBad prorenin laudl peak level i 4-6 Junasanld hCG? faflamia
&l . o v . . o oA o o &

1w bdfwanzas renin 310 1A hypertension LWas electrolyte imbalance WuRaan lddadie

\Wauaztuaiinasafanlndluymzf angiotensin 11 924306 angiogenesis®® waziAy vascular

)26-8

permeability?® nsAnwlel g %zag;dLﬁuvLﬂﬁﬂﬁéaJ interleukin (IL waz vascular endothelial

growth factor (VEGF)*® udidiliftaayufiuuuen

v 4 i
aamdas (Risk factors)

lunsilasnnldldiia OHSS LSﬂﬁadfﬂﬁmémL%mau WU OHSS Lﬁﬂﬁuﬂamiu;&"ﬂw
polycystic ovarian disease (PCOD)® uazSuW®NU exogenous w3a endogenous hCG*® uaz

4,31
143

@ o  a o I . & o ) A . . .
SIFUNUENUTOU estradio TIUNINWINVDY Tollicle TITINNY immature was intermediate

32,33 &3 Navot wazame’ lauwged [T9sansen 2

follicle @28
anzunsndau (Complications)
Tension ascites
fanudunutlapassszninnnuIuuiizes OHSS fu capillary leak BIuaaIaany
lugﬂmaamsﬁﬂuﬁaaﬁaa GrzWiTywuimsumanolassznsinaisuveniea anavinliife
Usinasluidanen (hypovolemia) wazilasnazion (oliguria) 1o wananiidianafianusuriug
ﬁumnfﬂuﬁamﬁaﬁuﬂa@ﬁm
Thromboembolic phenomena
nzidaatuatarilwifia arterial thrombosis uddaulngjvesriilrn OHSS aziinis
wdsareaiontnd® J31o91uile thromboembolic events Ba18318 wazuNNoALTUINDIRE

Hala®d3°
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{ mﬁwmﬁwﬁgﬁu?u,wwaim'misz,mfwaj

Liver dysfunction

Insufpuwndssvesrasaunas cholestasis b OHSS nalusuniasassiuasluias-

€40-43 £ A o A o % & - o a &
AN mwamﬂwmqmmma\‘mummﬂwmmwaa estrogen LASNITEWHIWDEY vascular
permeability

Renal impairment
msfitinnazfsanasludeasluse severe OHSS vinldfimsanaszas perfusion vl
\fi@ prerenal failure msAivsinodlssmeiRadwiluermausasatnomilefitefonsdtuan OHSS
Adult respiratory distress syndrome (ARDS)
ARDS Lﬂuma:l,mﬁneﬁauﬁﬂnmweia%%mlu OHSS* uawuliives 1ieand capillary

leakage 8197 1#IAia severe hypoxemia uastfia cardio respiratory arrest @aa @

M3

1w mild OHSS lddasmInisTneRiase: 1SN EILARILNABINITURZHAUNAN mﬁmﬁm
My zanaimauanvasislifilaiu ffiminiRuannia 2 nn.desdenkaiig
uliuwngniy sy moderate OHSS dasn13nssainaeimsetnalnada anvvzdasnaulss-
wenalitasneraaowliils severe OHSS ldodusmnailasamzainsisdrdnnsasnsss
Aadw luss severe OHSS wiamefienuiduduaasdaaninniidonas 45 wiotRuduannnin
Gudanas 30 nanuENdwdudasnoulsawsnaussldnssnen esulilulsaneuianns
mwg}mwnﬂﬁwuﬂawaa electrolyte gmﬁfwvﬁma:aan g]ﬂ'%mmﬁaan: A179z0E9BY 30 .95,
dotalus orasludasananaindasisifansiafutinaniu msmamﬁamﬁa@ CBC,
electrolyte, liver function Uss coagulation parameter § osmolarity lwdaauazUasiz, F3900
WINUAZTATEULEY I UAZASS, mm@mmmao%’q"lfu'LLaszwmuluﬁaaﬁaﬂ@mﬂﬁuLﬁﬁaﬂawuﬁga Tu
sw"?iagﬂuma:"ﬁﬂqwﬁaaa@mu@mmﬁmﬁa@amﬂma (central venous pressure) LazIz@UND

luidaa

Maintenance of intravascular volume

mslEasriniesnenezey intravascular volume wuau

Crystalloid solutions

1. Normal saline illumainiflunsnn fiasanmaziassinlu OHSS dnifiasauiy
hyponatremia®

2. Ringer's lactate § sodium onni1 dviusafivusaiasnelunsenidanias
i uazlu RLS. § potassium @slusty OHSS 9:8l hyperkalemia wazmisvinauvaslaanas dsin
3olaifignldlumy severe OHSS mslwanssin crystalloid ﬁaaa@mu@azinlmi”%mﬁaomnﬁwdm
wﬁmzaaﬂvlﬂg'f 3™ gpace msmméwmmfgﬁﬂam uazmstEh@aauitug central venous pres-

sure W38 capillary wedge pressure 1JwFI9 0% ﬁﬂ;immsmmuqm:ﬁwaamsﬁﬂwaamﬁamw
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3w dasld colloid sauae

Colloid solutions

g1331 colloid sansnufinysinasnulunasadealddnit udiinamuwiuazdiaad
AMUFEIINNTURN uanmnﬁn’mﬁmm:mwuaazjamﬂmﬂmf’l wazluunssfiaanafiananios
Tunsaigelhsaunsatnaay

1. FFP (fresh frozen plasma) \Aa oncotic pressure Wazil coagulation factor
sy uddanuidssasmsuiuarmIdaitalhaldiou nonA nonB hepatitis

2. Albumin fivianfia 5% isotonic WAz 20- 25% hypertonic solution f‘fmmmmﬁmf’l
69 18 N30 da 1 N3Wve9 albumin Lifmsfedevendelhia umain colloid ﬁLﬁuﬁzauﬁq@
wadseunsuazianudssdansun azlilusua 50-100 niunn 2-12 Tl

3. Dextran 1w hyperoncotic solution ﬁﬁﬂ%ﬁﬂiul,aqa 40,000 ¥38 70,000 ENXIN
A93191an 25 nSude 1 N3Wa9 dextran Tatfiuuad dextran faaq platelet adherence 3uifludaviu
sy OHSS ffliiaaaan 8198l renal tubule obstruction 3e allergic reaction wananit
ForldtinnRaduetranaenves plasma bilirubin W8z serum protein

4. 5"“;] 5% Haemaccel, Gelofusine, Gelifundol, Hetastarch, Mannitol

Tapvia 9 lmsliasinlu severe OHSS dnaziSududin colloid solutions S1waufl
a:’[ﬁa:gmuﬂ%mmﬂamu:ﬁaanmua: CVP %38 wedge pressure NM3aaaduadlasnz (Hounid
30 3.8.datalue) Wunsushidiinaimolunseaiieaanss

mslienduilasnzdutedulunomui dasnnlifidssansawlunsaamszan
ya9unlu 3¢ space uddinaUTinasmelunasaidan %aﬂnaa@maguﬁ’a wazfaRaswInTaEIE
lwidlafadanonmsatu LL@ﬁFﬂﬁUﬁﬁUﬂaﬁ’]’):luﬂiﬂﬁLLfﬂ’HJ‘I’]’J:ﬂ’]i‘U’]@%E’\VLﬁLLﬁ’J laumslw

. . o @ va . o A ! v A
furosemide (Lasix®) 10 un.siufindsainldsu albumin 100 n¥u Gewuinlednad*®

M3 len

mslfenTinafiazan capillary permeability

1. Indomethacin lugainaassenilazdauing prostaglandin synthesis uazilosiuns
\ndandhoai figl3luy severe OHSS fssnssiuaslimntsflanaduas liduadananlu
a3 *® uandeldudalailanat’ wananiignataiisutaolumsrinlwifia renal failure®® w3a hepatic
dysfunction*?

2. Inhibitors of angiotensin converting enzyme mylfefiugeduny angiotensin [
converting enzyme uanawislwalumsine nasnnfiaunsousasliifiuin renin angiotensin
system tAgataariunalnnisifia OHSS mnéwﬁmwnﬂumﬁlﬁnm OHSS luawna®® udds
lLifinsnunsdnmagniaieeg

3. Antihistamines Kirshon uazame®® 16 H-1 receptor blocker \Rathoifieany mem-
brane permeability lus1u OHSS udlifndngiurisnnnsnases wiansadfinduduin hista-
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P9InenaegauTImELiaszAlng

mine % mediator 1 OHSS

mssnmimiuanzunsndauamzass
Anticoagulant therapy 1#luseiisl thromboembolic phenomenon %38 hypercoagula-
bility®
Dopamine w164l renal function impairment luawiagnan g ﬁ):ﬁ’l‘lﬁﬁlﬁaﬂvlﬂgfvtmﬁu
Fu (e 5 lulasniu/Alandu i)

. . 1 - J a dl}’
lume liver dysfunction laifimsinwianwizeszls 1:fUulesnasann OHSS aaus®*!

44,51 Aayla

ARDS Snulaslw positive LAz expiratory pressure respiration
extracorporal membrane oxygenation gnafitszlomils OHSS
. ‘D’ v ;d 1 .
Paracentesis M71zgaw luriasfifidszlomiadnsnn lasawizlusg life-threa-

. d! = a a
tening OHSS lasazilaan1sdduuacnmstutfaanazlunui®25

Forazlumsvinde toanenns
Sasariasnnanmsniuinlugesiiasann Tassitosas Smauduues creatinine wiafinian
59784 creatinine clearance nztiaadui linsuauasdanissnm liarsvinluseflidieias
§a9719779u6 lunofl hemodynamic linsfinielunefiassuiidannslugtasrios maazasld
inaitnUssaelasianziuda Z Awiswinrias iReilasnunissinaasaainm MI1AIZQa

52,53 fmsuuzinlwianzinuaaasn-

£ = a I g: =S 9
lénndis 4 davlundazasslasliinamuusedsgavaslandn
TIUANITIANEN

' Q- U ' ; ' o A = Il v = = :; L '
n3rda Talustlunssnaafan1Idifensanaelutasrias wianisdetavesssly 1u
Nuiidaneanvzwuinanudnturafeaanadlanlid diuresis msmﬁ@mmzmé‘f@lﬁﬁfamﬁq@
smiumibevasilidnifeluneniilililngun onamyunsulasmeidadesndssnelu
Ta9viay (endoscopic surgery) thlwnsidaasldudiiiug®®
wananidadidinnmsinmlasmaiinmelutesisansuainlinimasaidion®
lunenfasinludeauin mMlvlonmvaumiasann a1vzandudasrinnisianzuiean

~ % i A o 47

Wasznonlutendeduan

'lumdnizﬁmmsma@mmmnauﬁaaﬁﬂﬁmsﬁaﬂﬁﬁ%uq@ a9°8

mailagnu (Prevention)
mﬁamﬁumjuﬁﬁmwmﬁmga (9971 2) iealdszdaseTalumslien
midaamuszauwes B, usziwiuwes follicle 1ztalumsdadulalimsinudalylag
Forman uazamz*® naninnazidusfiazifia severe OHSS @atila serum E, > 2000 pg/ml. 374

nu follicle > 15 (Ndww1a > 12 un.) Asch uazame®®

WU E, >6000 pg/ml. lanmaifia
severe OHSS $owaz 38 tilly (oocyte) >30 lamaiiia severe OHSS 3apas 23 uddndl 2 oty
Jhwnulamaiiia severe OHSS $apa: 80 uazlaunzsinind follicle <20 was/HIa3zay E, <3500

pg/ml. lin2asunidnmslw hCG Schenker® wuziininarseniiumslw hCG E, »2500 pg/ml.




et e
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wana M3 WlE hCG uduniiitmdnuaisadiaiasanisiia OHSS 1% m3idan
n3lk hCG aan'ld*>*° uszngansli hMG uddsnslw GnRHa delian nazvissedy E, ai
35319 2000-3000 pg/ml. 39501 hCG uasifivlinToudnadsesrinlwlidassniannniyly
Tusausin

maanzlilinuaudusudadseunimualusauin uddsmyitlisansoilosiu OHSS
Ierinan

M3l GnRHa daluifailosriunisiia LH surge 4u1as®’

n3l% GnRHa single dose Lﬁaﬂizﬁulﬁl,ﬁ@ midcycle surge 1849 gonadotropin®®®® ueid
daindadeldldiamnzlusouilildls pituitary desensitization it

M3 natural cycle unu COH

{in131# albumin 19 waeaidandn Tauls 5% albumin 500 5.5, vmerndafvly (OPU.)
uwazlW albumin vwadndnwaafulaieda (sauudr 50 nsn) ‘lu%ﬂmﬁﬁmwm?mgn Taiwudn
irflatfiantiz severe OHSS iau® fgl# 209 albumin 100 4.4. ymernanfvls (OPU.) (33w
W& 20 N3 ﬂlugﬂwﬁﬁmmﬁmga (E, >11000 pmol/1, >20 oocytes Waz/#3a >30 follicles
nndaanaued) ldwuhddlaifion1ie severe OHSS®® Ganstlasiunafia OHSS ﬁﬂ'ﬂajf
nalnusuon Aad albumin 8193z3uRUAIAYsesRanunNTI Ty l¥iAe OHSS wua

J L2 ) v . [l Y a =3
N fsuiinazdivieawitnsl albumin laildmuanlaniaiia severe OHSS figna®7:%8

d31 (Conclusion)
& A =3 Qs & dl A3 o v ' Vo Qe
OHSS \flunnziifiaanmsinm dunadasiunianszdunisanly wiet@nisuas
o ' o Y & 4 a @ v i . a
severe OHSS azauddwInanldzanniwiissnniinaliniinszdunsanlalunmsgisnsady
@ & A ¥ | da va o [ a .a' = 4 a g =
WuinnIwsen 9 maizhanagnaudafieaulifidhanineidiosSes Suasenn Sadudueuudous

v Q/ :; o | { U o d tﬂ‘ v o td‘ v
mquaﬂ muummuﬁﬁ)maaﬂaanmwawﬁmam OHSS LLﬂtl‘ﬁﬂ’]‘iiﬂ‘lﬁﬂ‘HQﬂ@lﬂd
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