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KEYWORD: OHSS / RISK FACTORS / IN VITRO FERTILIZATION
KARNPHAT JAMMEECHAL RISK FACTORS OF OVARIAN HYPERSTIMULATION
SYNDROME IN THAI PATIENTS USING GONADOTROPINS FOR IN VITRO
FERTILIZATION. THESIS ADVISOR: ASSIST. PROF. PORNANONG ARAMWIT,
Ph.D., THESIS CO-ADVISOR: ASSOC. PROF. KAMTHORN PRUKSANANONDA,
95 pp. ISBN 974-17-5922-3.

The objective of this study 1s to identify risk factors for the development of ovarian hyperstimulation
syndrome (OHSS) during controlled ovarian hyperstimulation in Thai patients using gonadotropins for in vitro
fertilization. This study included 117 infertile women who underwent ovarian stimulation for in vitro fertilization or
intracytoplasmic sperm injection at Reproductive Medicine Unit, Chulalongkorn Hospital from November 2003 to
April 2004. Data was collected by interviewing patients and recording patient profiles. Seven risk factors included
age, body mass index, estradiol peak concentration, total number of follicles, total number of oocytes retrieved,
gonadotropin dose and polycystic ovary syndrome were studied. The classification of Golan A. is used to identify
patients who developed OHSS. Only moderate and severe OHSS are studied due to alterative of patient daily life.
Two products of gonadotropin either Follitropin-ﬁ (Puregon®} (84.6%) or Follitropin-CL (Gonal-F®) (15.4%) were
administrated to patients. After stimulation, 14 patients (12.0%) developed OHSS. The syndrome was found to be at
moderate level in 13 patients (11.1%), while 1 patient (0.1%) experienced the symptoms identified as severe level.
Catagorical data were analyzed by using Chi-square test and continuous data by Independent t-test. Six risk factors
(excepted gonadotropin dose) together with white blood cell and neutrophil count in whom OHSS developed were
different from whom did not. Analysis by usiﬁg multiple logistic regression showed that the combination of
estradiol peak concentration > 4,500 pg/mL and total number of oocyte retrieved > 15 could be used to bredict the
occurrence of OHSS. About 89.5% of all cases with OHSS could be found by using these factors with the odds ratio
of 1.149 and 1.744, respectively. This gives a sensitivity of 75.0%, specificity of 100.0%, positive predictive value

of 100.0% and negative predictive value of 97.2%.
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ARDS = Adult Respiratory Distress Syndrome

ART = Assisted Reproductive Technology

BMI = Body Mass Index

CBC = Complete Blood Count

CC = Clomiphene Citrate

CRP = C-Reactive Protein

E, = Estradiol

FSH = Follicle Stimulating Hormone

GIFT = Gamete Intra-Fallopian Transfer

GnRH analogs = Gonadotropin Releasing Hormoune Analogs
GnRH antagonists = Gonadotropin Releasilixg Hormone antagonists
GnRHa = Gonadotropin Releasing Hormone Agonists
HCG r Human Chorionic Gonadotropins

HES = Hydroxyethyl Starch Solution

HMG = Human Menopausal Gonadotropins
hs-CRP = High-sensitivity C-Reactive Protein

ICSI = Intracytoplasmic Sperm Injection

L = Interleukin

UI = Intrauterine Insenunation

IVF = in vitro Fertilization

IVF-ET = in vitro Femlization-Embryb Transfer
VIG = Intravenous Immunoglobulin

LH = Luteinizing Hormone

QHSS = QOvarian Hyperstimulation Syndrome

Ol = Ovulation Induction>

PCOS = Polycystic Ovary Syndrome

rec FSH = Recombinant Follicle Stimulating Hormone




TNF-OL
uFSH
uFSH-HP
VEGF

Tumor Necrosis Factor-Cl
Urinary Follicle Stimulating Hormone
Urinary FSH highly purified

Vascular Endothelial Growth Factor

2a
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gnindihefifieuns hife OHSS
deyadile Srauiile Suudilhe p value
fisfin OHSS (%) | #hipa OHSS (%)
(@=14) m=103)
AUNAN 15NN
oI 6 (42.9) 63 (61.2) p=0444
W19 1(1.1) 8(7.8)
Farewre 7 (50.0) 32 (3L1)
Tsnszdwn
TiliTsadszden 11 (78.6) 76 (73.8) p=0.930
Wlsadszden 3(21.4) 27(26.2)
dszdRunen
laifidse Fauien 12(85.7) 89 (86.4) p=0.944
AN 2(143) 14(13.6)
Protocol
Short 2(14.3) C42(40.9) p=0.066
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Antagonist ‘ 17D 18 (17.5)
yuayasInuilaInsthy
Follitropin—ﬁ (Puregon®) 1285.7) 87 (84.5) p=0.903
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JRULYY 3(214) 14 (13.6) p=0435
10y 11 (78.6) 89 (86.4)
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woyadihn Suaugila Sraudihe p value
fifn OHSS (%) | 7lhiifa OHSS (%)
(n=14) (n=103)
wiiag 1o
IVF patient 14 (100.0) 102 (99.0) p=0.711
Qocyte donor 0 (0.0) 1(1.0)
PCOS***
Taisghy 9 (64.3) 97 (94.2) p = 0.000**
1h 5(35.7) 6(5.8)
* p< 0.05 *= p< 0.01 5% ﬂaﬁ'mémﬁﬁmam
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M3 10 uaasmslSsudisunnuuanavesd it ngalFina senigiheiifauay lifa oHss

A1919 10.1 uaasdeyanssnuisynindihefuifanas hitfia oxss

doyagile Aundelugied Aunaelugiloed p value 95% CI

(in OHSS (n=14) Tl OHSS (0 = 103)

@hdge - Agegn) @hdge - Argege) e Aga
01y (Ayx 32.31 £2.05 (21.3 - 37.6) 37.41£3.59 (27.1-46.6) | p=0.000%% | 2,782 7.141
driinaagenie 19.51 + 6,98 (15.8 = 22.6) 23.32 % 7.62 (16.9 - 30.5) p=0.012% | 0435 3.420
(A TanSuung® yrex
NaR19590197 (2) 0.50 £ 0.34 (0 - 4) 040+ 0.11(2-2) p=0778 | -0.777 | 0.583
2@ E, neuda hCG 6230.70 + 3619.92 2602.51 % 1967.06 p = 0.000%* | - 4885.96 | - 2319.07
(WInnFu/dlantag ) s (2676.90 ~ 13314.40) (314.40 - 9144.60)
seoznaiyasen i) 400£2.23 (2= 13) 5.54 +3.54 (0~ 16) p=0180 | -6.390 | 3.372
WRgI A (log) - 1658.33  443.56 1910.74 + 441.61 p=0064 | -1475 | 519.55

(1100 - 2500) (1050 - 3300)
svovnnd 185U 8.36 +2.17 8.84 + 1.42 p=0948 | -0.780 | 0.830
TaurTaTnstu (3u) (8~11) (6-13)
* p< 0.05 p< 001 woe Yafufeaiininnsan
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M1 101 taasdoyansiamszvidihefifauaz lifa OHSS (de)

doyadile Ausde e sndeluilaed p value 95% CI

(Ha OHSS (n = 14) Taiifie OHSS (n = 103)

g - Mgega) 190 - Mgage) et A1ga N
$mrmoaRiRaanIn 24.21 % 15.89 (8 - 68) 11.56 % 6.14 (2 - 24) p=0000%* | -17.610 | -8.390
nhanszdu (lu) ==
- $unudeadifia laauysel 6.79 % 5.71 (0 — 18) 3524282 (0~ 13) p=0001** | -5350 | -1.560
- $audeadifavuiaiin 536+3.80 (2~17) 2.72£2.59 (0~ 11) p=0.002%* | -4250 | -1.030
- $wudeatifanvuie 6.71 % 6.05 (1 - 29) 2.6942.24 (0~ 8) p=0.000%* | -5910 | -2.190

hunang
- Swaudeadifiaviialng 536 £3.71 (1 15) 2674174 (0 - 8) p=0.000%* | -4.050 | -1.650
S iR g avue () wee 20.71 % 11.98 (11 — 45) 8.9145.27(0-21) p=0.000%* | -15800 | -8360

* p< 005 ** p< (.01
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M 10.2 naasdeyanaasiameatelfiianisseniediheiifenas liifa oHss

M99 10.2.1 terasna CBC syndndihefifauay liifia oHss

doyadile Anndelugiaed Aunaalugilaed p value 95% CI
Hn OHSS (n = 14) 14l OHSS (n = 103)
(ﬂ'w‘hqex ~ Agega) @hdga - Agage) e g
FTuTnadu (nfuiaddas)
- fiBUNTZARY 12.83 £ 0.72 (11.8 = 14.0) 12.28 + 0.96 (8.4 - 14.4) p=0062 | -1.135 | 0.028
- ndanszdu 12,50 + 0.46 (11.3 - 13.1) 12.10 = 0.90 (9.5 — 14.2) p=0282 | -0873 | 0257
guTansn (%)
- founsEAuU 38.71 £ 2.31 (36.1 - 43.0) 37.32 % 2.94 (26.6 — 42.7) p=0.114 | -3.191 | 0348
- ndanssAu 38.41 % 2.32 (34.5 - 41.9) 36.94 % 2.66 (29.9 - 43.2) p=0203 | -2.806 | 0.604
dadeauns (x 107 1uTasdn)
- flounszAY 4.18 +0.21 (3.79 = 5.00) 443 +0.48 (3.54 - 5.92) p=0081 | 0031 0.533
- nisnszdu 4.15%0.27 (3.77 - 4.91) 434+ 0.45 (3.47 - 5.59) p=0.101 | 0.047 0.522
Wiadoavs (x 1071w Tnsdas)
- flounszdu 5.99 + 0.87(4.11-.9.20) 6,004 1.50 (3.65~ 12.22) p=0974 | -0.873 | 0903
- ndnsydu 8.80 2,16 (5.75 - 14.38) 7.50 = 1.54 (3.92'= 11.13) p=0044* | -2.116 | -0.027

[45



M1919 10.2.1 uamana CBC senindihefifauay lifa OHSS (de)

Aundelugilhon

Aadaludilen

%@gaé’ﬂm p value 95% Cl
1o OHSS (n = 14) laiifie OHSS (@ = 103)
(ﬂ'w‘hqm - Mgega) (ﬁwﬁ"1qm - A1g9gR) i Age
1 Tnsdla %)
- neuUnITAY 54.60 £ 6.78 (44.60 = 70.20) 58.24 % 7.46 (39.70 — 85.20) p=0.123 | -9.863 | 8.124
- naensrAu 71.04 = 8.03 (53.00 — 85.10) 65.51=6.70 (39.30 ~84.80) | p=0.005%* | -9.802 | -0.785
indaden (x 107 1uTnsdan)
- neunsEdu 253.08 = 45.16 (172.00 — 355.00) | 262.78 +59.98 (129.00 - 455.00) | p=0.589 | -2629 | 46.10
- ndenTzauY 245.92 + 47.05 (161.00 — 325.00) |- 256.40 55,73 (147.0 - 408.00) | p=0370 | -19.54 | 52.04
* p< 005
o p< 001
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M99 10.2.2 uaarasaylu ifnTnslad uaz crp syndndihefifiauas litia oHss

Hoyadihe susdelugihed sundeludiaed p value 95% CI
iie OHSS (n = 14) sithia OHSS (n = 103)
@hdge - fhgage) hdga - A1g9qn) e fA1g4
gaydu (niu/indans)
- flsunsvdu 4.40 = 0.24 (3.90 = 4.90) 4.43 = 0.24 (3.80 - 5.00) p=0.704 | -0.122 | 0.180
- nienszdu 420 £ 0.23 (3.80 = 4.60) 4.38 = 0.23 (4.00 - 5.10) p=0.083 | -0017 | 0280
TRen (ad Tun/dns)
- figURTEquU 140.75 + 1.80 (138.00 — 142.00) | 139.98 +2.28 (135.00 - 146.00) | p=0278 | -2.140 | 0.620
- nienszdu 138.25 % 2.15 (134.00 — 142.00) | 138.78 %228 (134.00- 145.00) | p=0556 | -1.04 1.920
Twumaen (indTua/das)
- fisunszdu 4.03 £ 0.31 (3.40 - 5.00) 413 % 0.36 (3.30 - 6.10) p=0316 | -0.106 | 0.026
- nisnIrdu 4,10 % 0.28 (3.70 = 4.60) 4,11+ 0,48 (3.50 - 6.70) p=0805 | -0311 | 0242
anelsd @adTun/fas) - =
- flounszdu 103,92 1.49 (101.00~ 106.00) | 103.88£2.40(97.00-109.00) | p=0971 | -1460 | 1400
- nienszdu 103.08 £2.13 (98.00 - 105.00) | 102.46£2.31(96.00~108.00) | p=0403 | -2.140 | 0870

¥e



@191 10.2.2 waaswasaydu Sifn Tnslad uaz crp szndediheNifauas hilfia OHSS (si9)

a

Yoyadoe sundeludihed sstaluflae p value 95% C1
(He OHSS (n = 14) st OHSS (n = 103)
ega - gaga) Fhega - Mgage) M g
amfuoulaoonlad
@odTua/das)
- neuUNsAY 22.58 + 2.68 (17.00 ~ 26.00) 23.39£2.52(17.00-32.00) | p=0302 | -13.550 | 20.890
- naInsEdU 23.18 & 1.40 (21.00 - 25.00) 2438 =2.29 (18.00~30.00) | p=0.094 | -0200 | 2.620
Anion Gap (ﬁﬁﬁTNﬂ/ﬁﬁi)
- founsdu 17.67 £ 2.72 (13.50 - 21.30) 16.93 £3.09 (16.70-25.20) | p=0.462 | -2.569 1.175
- naenTEAu 16.01 = 3.20 (11.00 - 22.50) 15.85£2.74 (1570 -22.70) | p=0.780 | -2.091 1.574
CRP (afinfu/ans) ,
- feunseduy 0.084 £ 0.155 (0.100 - 0.730) | 0.177 % 0.304 (0.000 - 0.750) | p=0319 | -0.092 | 0280
- nianszgu 0.142 £ 0272 (0000~ 1.350) | 0.136=0211 (0.000-0.940) | p=0934 | -0.143 | 0.134
* p< 0.05

# p< 0,01
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uneuaz liifa OHSS

tloda dihefidn onss | fihefhifa onss p value
(n=5/14) (n = 6/103)
A¥ilaT NN 18.57 +2.29 23194 3.06 p=0.034
Alansunamy’)

LA i s ¥ il U 1 LY
113N 11 wugthe PCOS fiha OHSS Jawiiuaasumetissnifiheh hifa
¥ T
nquemsiedieiivudigmeadia (p< 0.03) saasdiviudgihe pcos aflidyiivias wme
9 7 =1 ¥ ~ v e A v = [ % 'Y 3
tegniiilsmmfssensifia OHSS nanMAThealaytiuaaswnieun auiy Tunadh
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=9 - = o g o A
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o o

wnandthenguin liifiaedlifudfey (p < 0.001) Aiv 24.21 + 15.89 uag 11.56 £ 6.14 1y
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