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Prediction and Prevention of Ovarian Hyperstimulation Syndrome

Hye Ok Kim, Inn Soo Kang*

Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology,
Cheil General Hospital and Women's Healthcare Center, Kwandong University School of Medicine, Seoul, Korea

Ovarian hyperstimulation syndrome (OHSS) is a life-threatening iatrogenic complication of ovulation induction. Before ovarian

stimulation, identification of patients vulnerable to developing OHSS is necessary. And ovarian stimulation should be started with

low doses of gonadotropin or GnRH antagonist protocol. During monitoring of ovarian stimulation with risk of OHSS, coasting,

low doses hCG and GnRH agonist for triggering ovulation are considered. If severe OHSS is predicted, cycle cancellation and
cryopreservation of all embryos should be considered to reduce late-onset OHSS and morbidity. And metformin and dopamine

agonist for reducing OHSS are being proposed as a prophylactic treatment for OHSS.

[Korean. J. Reprod. Med. 2010; 37(4): 293-305.]
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(PREDICTIVE FACTORS OF OHSS)

1. Ux}™ 20! (Primary risk factors iden—
tified before stimulation)

Tl FE=E AlAeH] del G =S5
9] ¥4 ¥, anti-Mullerian hormone (AMH), 1%,
polycystic ovarian syndrome (PCOS) -7, antral follicle
count, body mass index (BMI), N3 & 3k}l 7]
2 ARERS mRolgto 24 OHSSE <58 + vt
(Table 1).

1) OHSS2| 1}AH= (Previous history of OHSS)

I71el] OHSSE A% ool tha F7]10l
ChA] whAe 9jgdo] ZrhHme?® ol dxEe
uf-g- o] ZIA Al el gk e A A&
Al&¥stofof gttt vt 7t 4 o] 2bH, low-dose
step-up protocolo]’ e E ™, A5G AF Hh=
A= Theet A8 A s RO R )
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Table 1. Predictive factors of ovarian hyperstimulation
syndrome (OHSS)

Primary risk factors before stimulation
Previous history of OHSS
Younger age
Low Body weight
Blood type A
PCOS
Isolated PCOS characteristics
High AMH
Antral follicle count
Secondary risk factors during stimulation
High serum estradiol level on hCG day
Rapid rise in serum estradiol level

High the number of follicles and collected oocytes

PCOS, polycystic ovarian syndrome; AMH, anti-
Mullerian hormone.

Hye Ok Kim. Prediction and Prevention of Ovarian Hyperstimulation Syndrome.
Korean J Reprod Med 2010.
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5) CiEHATS SR
drome, PCOS)
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A= 2702 ujg %= Al hypogonadotrophic
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A, A2 F717kt) (intercycle) = A 7]
(intracycle)ol] o] (variability)”} Zjo] 2] 7] 01
L ugte SAo] 7hsd FHS 7HA AL o,
B3 AMHEZ A8l Wi ulg} OHSSE o=
3h= cut-off TFETE* Lee 52 AMHY} 18 0]
L} BMIK.T} OHSSE o|538h=d] 83+ X E2A,
ALTd 26027715 HEoE AAE Aol A
OHSS7} 204 (8%)oll Al HAY3FA=tl, ©] ul, AMH
7} T52 OHSSE do|5ah=dl o 723t
AAS B8 AL (odds ratio [OR] 1.7856; p=.0004),
o] wW AMH cut-off 3.36 ng/mLell A 7%= 90.5%,
Eo|%== 81.3%th

7) 7IM Lt £ (Antral follicle count, AFC)

252 3 Ao 2~8 mm %79 antral
follicle©] 1271 o] ] OHSS WA =T 4=
2] oM P Kwee 52 antral follcile©] 1470E %3}
st AQlgS gk e i Aol ARz
82%, 5°]%= 89%= hyperresponse S S5 G-
UTFIL HaLsivh

2. Wizt R 30 A== O[XHH
(Secondary risk factor identified through stimu-
lation)

ors
SEEL]

1) €% O|AEZIC|8 S (serum estradiol
concentration, E»)

OHSS7} HAg gkaltol| A dF B9 ¥%7t
olu] A =A YEPAIRE =& 5 E, wEv
O % OHSSO WS Fw3d] d58 F+= 3ok
A7, midluteal long protocol®] 74-%- A= A%} 9
Aol E,7}F 800 pg/mL ©]4F<l 2] 55.8%°] A
hyper-response S X213, 300 pg/mL ©]&}2] ol A
= OHSS7} A=A 9480 R ek A,
A A2 9d Aol 5 Ey7F 800 pg/mL ©]/d2l 7
ol AAAEEER 855 F0]aL, hCG F
o] Aol EF E,7} 3,000 pg/mL o]Ao] AL FA3%k
5 E s59 57He B 49l OHSSe &
A 7FsAds el Folof gtk v HE B
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o] AF8-3}3L 1= GnRH antagonist protocol®] 7-$-
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TAGE HolA] gorE OHSSE oSate=t] 3
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2) 9% ct=Eo| ot iMFE KR £ (The

number of follicles and collected oocytes)
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=, 53] WA AF A ol wake] b Be
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22.7%014 A QL olefdt e Ay
F71olA e gl = A=, AFHE G
7} 207 3k A= 0.1%, 207 ©]4<] 73%011
= 15%14 552 OHSS7F ®.aH
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He e 71 OHSSE olS53et=dl o] ©f
23 g8 At ®
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3) S¢M= 2091 (Combined serum E, and the
number of collected oocytes)

T BY v59 A% dxe 4, 1gar A
H dxe] 5 7 7HAaL OHSSE ol53)
Hol 7 83t Asch 572 % E, 5%

6,000 pg/mL ©]/do]aL, Wxp7t 3070 o] AHFH =S

!

A

<, 59 OHSS«] AN E S 80% 2 H.als}
%31, Mocanu 5~ <= % E, 557} 15,000 pmoL/L
(4086 pgimL) 1315 A3 WA} 307 o)

W $5 OHSSZ YT 7 d& 6.7v= S7kst
S W3 (Table 1).
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OHSS2| ofly (PREVENTION OF OHSS)

OHSS9] &Hd3sk o2 ofHx|nt, Z7]e] &<l
A2 717 #ARLE gtoldan, o] A il
5 8shd OHSSe| HANIEE T3] FU 5
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Table 2. Prevention of ovarian hyperstimulation
syndrome (OHSS)

Stimulation protocol for patients with risk of OHSS
before stimulation

Step-up protocol
Step-down protocol
GnRH antagonist protocol
Preventive method of OHSS during stimulation
Cycle cancellation
Coasting
Triggering Ovulation
Lower dose of hCG
GnRH agonist for triggering ovulation
Cryopreservation of all embryos
New strategies for prevention of OHSS
Metformin

Dopamine agonists

Hye Ok Kim. Prediction and Prevention of Ovarian Hyperstimulation Syndrome.
Korean J Reprod Med 2010.

It} (Table 2).
1. RIS 718 SXIe| izt F= (Stimu-

lation protocol for patients at risk of OHSS)

g %= 54 2] Non-IVF cyclesol| A= #-8-%F
9] step-up protocol’¥} step-down protocol*S- Al-g-3t
t}. Step-up protocol<> FSH 75 IUE 15l /\1 pd

Z3, 2o A Uk ukgo] glthd, FSH 37.5
IUE 15 (HA08 A& SFain WA L%% o
zZhehct, o] RS wig f=v)7ke] A, vnkgh
A M= F717F HALE 7FsAd o]l =21, mono-
ovulationS F%=8 = 9lo] the] Aale] 7lsA]o]
At} Step-down protocol<> FSH 150 TUE 3~4Y 7t
Fa1, Wkgo] YERHA FSHY| £ &0)& Ao
2 W& fF=7]gke] #al, OHSSe| RLEE =Y
T A

It = EA O] IVF cyclesoll A= A A
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W& 8= E 93 FSH £2F7} OHSS7} §4ty =
FSH &% Alole] Xfo]7b A o] (narrow margln)
OHSS®] ool tha o). whehx, OHSSS] ¢
A8gle 7L e Aol A= AR gl
o] FSH 150 IUR A &8t Zlo] 9t A
A2 25 £0]7] 93l "mild stimulation”
protocol®] 53 %|:=H|, GnRH antagonist g7 A&
5192wl GnRH agonist long protocol®ll H]&l] OHSS
A =) )3 AL (14% vs. 3.7%, p=04),
1'd 9] cumulative live births= F+ LFZF HT
39101 (43.4% vs. 44.7%), T A& vhe] A
(0.5% vs. 13.1%, p<.0001)= X.&] "mild stimulation"
protocol®] OHSS ™3 A 2}1 v]-§ Azl =
Foet AHE B

GnRH agonist protocol<- OHSS®] YA EE
7} A ZTE* o)== pituitary down-regulation®]] <]}
We17d FSHE 2o} €914 FSH &7%o] S7fet
31, natural cohort selections &l 8}al, 2 antral
follicles2] atresiaZ 7] wj&#o|t}* GnRH antagonist
protocol> YO F7|7F 12~14 mm¥ o] WA
LHE 9Ast7] flste] F7F= 22, %710l natural
cohort selection®] dojuypm =z, A2 o] A
X7F recruit®] 31 W91 FSHE JAHA] on
2 91914 FSHe] 7o) A frk™ GnRH
antagonist protocol®] ] GnRH agonist protocol .U}
OHSS9] WHAIMILE (relative risk [RR], 0.61; 95%
confidence interval [CI], 0.42~0.89; p=.01)2} B <
21E (OR, 0.46; 95% CI, 0.26~0.82; p=.01)°] T
o)akA wol* ¥ OHSS Tt Eo SAbollA $-
Aoz ue & 5 ALY

N

2. HiZt | ¥ Z2| OHSSe ot
(Preventing OHSS during stimulation)

e = 2P FolA 2eaet 5 E, v%°
HHEAol RUE Y-S 53] OHSSE o|S3ka ot
R

1) 7| # A (Cycle cancellation)
dntH o2 P E, FX7F 3,000 pgmL ©]dd
o], hCGE T4 &3 715 FHA435te] OHSSE 9

Wk 4= qlon o= BlE A4S I it o}
g g} i} Bl 2Age Foe, e
WS ZAE)] & 4= 9Jt) GnRH analogues A8

SHA| @82 v FE Alolli= A Q1 LH surge”}
HEAYSEe] 2Fed QlAalo] whAlElar, oo whE late
onset OHSS7} ®HAYek 4= glom=g 7] HAH ¢

AdAE A Aol aejslofof ekt

2) Coasting
gt = 2 T 5 By oA A (¢
HHA 0 & 3,000 pg/mL ©]shE HolZ w74, FSH
2 2~109 ¢ FHSAY hCG T mlEhY
o] w] GnRH agonist/antagonisti= A< o gtt}
Coasting &¢te] €% E, $ %=+ FSHE S5}
=, A5 48417l = 718 plateaus -4 5ot
7} 4~7L0l0k E, FE7} A3t} o= FSHE <
5} %= dominant follicles©] 74]5\— Atz o
= E.7F 2719 F7}skal, 71 $ small folliclesE©]
AFHAS F E, F57F #ashy] ok
Coasting®] F42 715 FHAsHA] &3 214 wj
ofo] o] 7lgskal F714Ql FSH7F B oshA] %
il OHSSE =Y = don}, 559 OHSS7} 1.5~
2.5% U@l A A E Qe
Coasting®] QAo FFS F=A]o dsir =
Ee] ATl dalES 35~50.7%= Barst
o] 4 9aL®3 coasting®]
%

coasting 717te] 4

qxh‘fL "7\:;47]-
2 @3t} OHSSE o Wsh= dl 1o coasting®] &
ES Table 3914 A8t
3) &t=0io| £0q (Intravenous albumin)
OHSS®] WA RAdH Fdo F7lol| w
£ third space fluid shift®} ¥&o] Qi) IH7lo]
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Table 3. Summary of coasting criteria, coasting periods, incidence of severe ovarian hyperstimulation syndrome

(OHSS) and pregnancy rates after coasting

N i . Coasting Severe  Pregnancy
(pts) Criteria for coasting E; on hCG day periods (day) OHSS rates (%)
Sher,”® 1995 17 E»>6,000 pg/mL <3,000 pg/mL 4~9 0 35
Waldenstrom,” 1999 65 NA 10,000 pmoL/L. 43 1 (1.6%) 42
Lee,”' 1998 20 E;>10,000 pmoL/L NA 2.8+1.3 4 (20%) 40
1 E,>3,000 pg/mL & B _
Aboulghar,® 2000 49 250 Bllicles (13 mm) NA 1.8~2.9 0 33~35
54 E;>>4,000 pg/mL & _ o
Ulug,™* 2002 207 250 follicles (12 mm) < +000 pg/mL 1~>4 4(19%) 507
Chen,” 2003 124 E,>3,000 pg/mL <3,000 pg/mL 1~>4 1(0.8%)  41.1
Mansour,™? 2005 1223 F2>3000pg/mL & 5650 0001 1~>4  16(13%) 482

>20 follicles (14 mm)

E,, estradiol; NA, not applicable.

Hye Ok Kim. Prediction and Prevention of Ovarian Hyperstimulation Syndrome. Korean J Reprod Med 2010.

Table 4. Summary of benefit with prophylactic intravenous albumin infusion in patients with risk of ovarian
hyperstimulation syndrome (OHSS) at the time of ovum pick up

Severe OHSS
N (pts) Inclusion criteria Benefit
Albumin Placebo
Ben-Chetrit,”” 2001 98 E,>10,000 pmoL/L, oocytes>20 4/46 1/41 No
Bellver,” 2003 988 Oocytes>20 5.0% 4.7% No
Isikoglu,” 2007 75 E,>4,000 pg/mL, oocytes>20 21.1% 16.2% No
Aboulghar,”® 2002 378 Albumin, OR=0.28 (95% CL, 0.11~0.73) Yes
(meta-analysis) RR=0.35 (95% CI, 0.14~0.87)
61
Jee,” 2010 1613 RR=0.80, (95% CI, 0.57~1.12) 6.0% 7.9% No

(meta-analysis)

E,, estradiol; OR, odds ratio; RR, relative risk; CI, confidence interval.

Hye Ok Kim. Prediction and Prevention of Ovarian Hyperstimulation Syndrome. Korean J Reprod Med 2010.
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¥ A Afete] RAESR Fado] STt

A& WA SR 9L R ey, gl
a8 digk ode dX|eHA] g, o= &
119] oncotic action®] 7 oA 36A17F o=
|5 B2 o]24 OHSSE dW3l7|ddl= FskA

T
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do o

N

Aolgh TN 7103 wak AH] Al
ol ekle] Foi7} OHsse] wHol wlAl:
of thgk A3FA F2-9 oq:[u:er meta- ana1y51s
A=, o Aol
A 1 g84e] floka 4R Jee 50
97he] 29 ATREE 1 613‘33/] OHSS®] 919

8205 7H A ES WO 2 meta-analysisE 3}

- 298 -



K373 M4z, 2010

Pt A ol dF-vle] 17k OHSSE of'ds)
Z] Bslal (RR=0.80, 95% CI=0.57~1.12), 2.3]H

1418 (RR=0.85, 95% CI=0.74~0.98)°]
wekthal Barsigivh

3. hCG2e| 50 (Triggering ovulation)

W] full maturationS 913 WA LHE Al
stef A F27F frARE hCGE FolahAl H=
tll, ©]#] g hCG+= luteotrophic effect’} 7] wiit-ol
OHSS®| 45 stk hCGel 7o A A&
7o, 9Y ool e early onset OHSS,
10¥ o]%o] H3}H late onset OHSSE H-HF3F=
o], $2ke] A5 Al =719 Uil hCGel A=
¥} Peo] gow, ¥ AZE $4S HATh® o
o long actionS H.©|:= hCGe] Fol& FA3)e}ld
= mEo] AREAT

1) % (Dose of hCG)

hCGe] Fo] 872 OHSS? riske} AATAAE
T B2, AE5Fe] hCG Fo7F FHEY, AL
g Al Al hCG 2,000 ITUE Fogt oA & 54
WA} =7F folst Al Ae], hCG 5,000 [UE Folah=
710] OHSS Y& 231S 717 Bhajol| ] AGE vt

sfet o

ut

Yo

2) 9Kl ®M=%} hCG (Recombinant hCG)

82| recombinant hCG (250 mg)> hCG
10,000 TURHE final follicle maturation®l] &¥}2]o|t},
SHA|TF recombinant hCGS} urinary hCGE AF&-3H
oA OHSS W o] WIEE nluws] ®por)
o8k ZFoli= AATH (3.3% vs. 1.9%, OR=1.89, 95%
CI=0.74~4.82).%

3) Xl 7= LH (Recombinant LH)

hCGT luteotrophic effect’} 47| W&ol LHE
AHE3HH OHSSE =Y + dthal AZE oL,
recombinant LH®} urinay hCG7Fe] F35-2] OHSS 2+
ol Zpo]7h ATk

2ols - 2o+

4) GnRH agonist for triggering ovulation

hCG 5,000 IUE= 5% AR d5 UlollA] 6
A7HA] AEE A== long acting luteotrophic effect
2 HQItE® GnRH agonistE Y=o & 335} FALs}
H 3443F St fFA %= Wl LH/ FSH surge
= final follicle maturation ©]FOJA| 2%, hCG o]
Hrh e JgS FHE OHSSE oWs 4 gl
i, ol AMAFEEE g Fo] EE GnRH
antagonist protocolol] A AF&-3F 4= QIt}.%8 sxuk
GnRH agonists AHE-gF 7 -9-o] A4gt A|7] B
7 (luteal phase support, LPS)= 35l %= -3l
hCGE AHEEE AFHu W Aled} 52 %7
RS Bagh Bo] 9lo] 5% ol giet w7

o] ¥ P83t} Humaidan 5 OHSSY ¢34

4. £=8zIe| 54 2z (Cryopreservation of all
embryos)

=

OHSS7} $-#l¥= Al F7]olA] Jdxb AHF
o142 AW B Y RE s B2 »
Fo =X Al #dE A hCGel =5
late onset OHSSE o"45}3L, early onset OHSS
ABEEkE 1 A7t 710 £
om®w F7] FAo gijtor ua &
2 AF AS OHSS o] o SEH e
oA WsstAAtt s Zal7] wjol= Wi
o o1y Auhe wigos B4 olnE A48
9] T} 508

5. OHSS o= <ist ME2 U
strategies for prevention of OHSS)
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=

-

(e]
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—ﬁ‘;c_}l mn’.
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Iorlr ooz 32 4y 4

ki ol

(New

1) Metformin
OHSS®| #17elS 7k PCOS AFo] w7
o= &Y A3 (insulin resistance)?} ¥ O]

=, 1E T cytochrome P450c173} aromatase
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Table 5. Summary of benefit with metformin for preventing ovarian hyperstimulation syndrome (OHSS)

Prospecjr ive, N (pts) Method Severe OHSS Benefit
randomized study Metformin (%)  Placebo (%)

Palomba,” 2005 70 ifgf%;ﬁ‘gl}g;;{ icgiion e 0 11 No
Kjotrod,” 2004 73 g;/{cos’olo El(;%i’y « 4 months 32 12,5 No
Tang,” 2006 101 i)[leth(;SOIO fn(;%i’y 3 wecks 38 204 Yes
Khattab.”® 2006 e IVF/ICSI, exclude PCOS, 08 1.9 Ves

Met 1,500 mg/day < 5 weeks

(moderate, 12.6)

FSH, follicle stimulating hormone; IUI, intrauterine insemination; R, resistant; PCOS, polycystic ovarian syndrome;
Met, metformin; IVF, in vitro fertilization; ICSI, intracytoplasmic sperm insemination.

Hye Ok Kim. Prediction and Prevention of Ovarian Hyperstimulation Syndrome. Korean J Reprod Med 2010.

activity's 5 7FA| A theca cellol A =271 A4S
ZZIA|7] 4L, granulose cellol| 4] | ~E 2712 S
ALY T8k OHSSe] #AlTl #eH VEGF
protein®] &S F7MAI7Ith wEbA, metformin®]
AHEZ insulin®] FEE 5] FSHel| WHg-ah+
aromatase activityS 7+4>A]7] 3L, vascular permeability
& #A2A7IBE FSHeF @7 Fofshd wha vk
] A= a1, OHSSS] riskE YU 4= Arhar o
CE%% Metformin®] A Al QA2 AME-EHA

S TFY A7k YA Palgo] o] Hal
HAE! A T2 AEE FE metformin
Toll thEk £3S Azshd Table 59F om0
A2k OHSS dlel #3F b 2ES Kol
i Qo] ¥ Be dAFE S3 A8 s
Moll 573} Tso 57 systematic reviewsS -3l
metformin®] AFE-S A& A= Zpo]E Ho]X]|
ARk, OHSS AW E= fofahAl HHAgS Hal
SFATH (RR 0.33; 95% CI=0.13~0.80, OR 0.27, 95%
CI=0.16~047).

o

§2 it

2) Dopamine agonists
OHSS?9] WHo|+= luteinization®] ZF2A<ld],

luteinizationS Y2 7] hCG A7} vasoactive

activityS Ho|x] erom g 07 Yo Fu|E=
angiogenic substances”} OHSSS] A} e = 2|2k
AZbEc) o] #d QAR A7 = AE VEGF-
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