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Predictive Value of Serum DHEAS Level for Poor Ovarian Response and Pregnant Outcome
in IVF-ET Cycles

GUO Jing, ZHANG Qing-xue, LI Yu, HUANG Jia, WANG Wen-jun, HUANG Li-li, ZHAO Xiao-miao,
YANG Dong-zi*
(Reproductive Center, The Second Affiliated Hospital, Sun Yat-sen University, Guangzhou 510020, China)

Abstract; [Objective] This study aimed to estimate the predictive value of serum dehydroepiandrosterone sulphate (DHEAS)
level in early follicle phase for poor ovarian response and negative pregnancy outcome in IVF-ET treatment. [ Methods] This was a
retrospective study in single centre. 1208 Chinese women aged 20-44 years undergoing the first cycle of IVF/ICSI-ET. Patients with
polycyctic ovarian syndrome were exclude. All patients received standard ovarian stimulation under pituitary suppression with GnRH
agonist. Main outcome measures included 1) serum FSH, LH, total testosterone (T), estradiol (E,) and DHEAS levels on Day 3 of
the menstrual cycle before treatment cycle; antral follicle count (AFC) and mean ovarian volume (MOV) were obtained from
transvaginal sonography; 2) ovarian stimulation parameters and pregnancy outcome.  [Results] DHEAS concentration had no
noticeable difference among age-related groups. DHEAS level had no association with basal FSH, FSH/LH, E,, AFC, Mov, oocytes
yield and IVF pregnancy outcome in patients younger than 35 years old. DHEAS negatively correlated with basal FSH in patients with
35 <aged<40 (r = -0.28, P = 0.011). DHEAS level was significantly lower in patients with POR than non-POR, and significantly
higher in pregnant patients than non-pregnant patients. DHEAS was a preferable predictor with an ROC-AUC of 0.838 and a threshold
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of 2.58 pwmol/I. (a sensitivity of 85.7% and a specificity of 85% , respectively) for poor ovarian response in
patients 35 <aged <44 (OR 0.998; 95%CI 0.996-0.999; P = 0.023), but not a reliable predictor for pregnancy
outcome (ROC-AUC was 0.662, P = 0.04). [Conclusion] Our data suggest that serum DHEAS, as a single

parameter, is a preferable predictor for poor ovarian response in older patients (35 <aged<44), but it is not a reliable

predictor for pregnancy outcome. Future studies need to identify whether patients who are potential poor ovarian responders and with

low levels of DHEAS in this subgroup women could get benefit from exogenous DHEA supplementation.
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Table 1 Variation of hormone concentrations accompanied by physical age (x+s)
) <30 years =30 ~ <35 years =35 ~ <40 years =40 ~ <44 years
Variable P
(n=375) (n=473) (n=329) (n=31)

Basal FSH/(U/L) 7.51+2.0 7.72 +2.15 8.08 +2.49V 8.66 + 3.9V 0.031
Basal FSH/LH 1.89 £ 0.9 2.00 = 1.04 2.18 £ 1.03"» 247 +1.13 0.001
Basal T/ (nmol/L) 1.32 £ 0.58 1.31 £ 0.66 1.28 £ 0.59 1.35 +0.63 0.791
DHEAS/ (pumol /1) 4.80 +2.06 4.71 = 1.99 4.27 +1.83 457 +1.78 0.456

PRL: prolactin; FSH: follicle stimulating hormone; LH: luteinizing hormone; FSH/LH: ratio of FSH and LH; E2. total estradiol; T: total

testosterone ; 1) versus to 20 ~ 29 years; 2) versus to = 30 ~ < 35 years

% 2 Spearman #1541 DHEAS 7K 5 5] £ % & 18 X 35470 2 BX

Table 2 Spearman correlation between DHEAS level and parameters reflecting ovarian reserve

Total Age<30 years = 30 ~ <35 years =35 ~ < 40 years =40 ~ <44 years

Variable
r P r P r P r P r P

Age (years) -0.145  0.196 -0.045  0.563 -0.081 0.259 -0.038 0.658 -0.06 0.695
AFC (number) 0.038  0.215 0.038  0.458 0.711 0.117 0.025 0.743 0.032 0.674
MOV (mL) 0.049  0.103 0.023 0.645 0.057 0.198 0.028 0.708 0.037 0.573
Basal FSH (U/L) -0.096  0.271 -0.045  0.560 0.029 0.691 -0.280 0.011 -0.059 0.705
Basal FSH/LH 0.002  0.958 -0.054  0.486 0.128 0.076 -0.041 0.641 0.172 0.269

AFC; antral follicle count; MOV ; mean ovarian volume.
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Table 3 Baseline and endocrine characteristics of poor responders comparing with those who were not in different

age-related groups (x£5)
< 30 years =30 ~ < 35 years =35 ~ <40 years
Variable Groupl Group2 P Groupl Group2 Groupl Group2 P
(n=353) (n=22) (n=432) (n=41) (n=283) (n=46)

Age/years 272+1.75 27.5+1.57 029 319+1.39 32.1+1.42 058 369=+134 37.1+1.50 0.620
Basal FSH/(U/L) 7.41+193 9.0+2.64 0.03 7.63+2.01 871270 0.04 7.86+2.18 9.36+3.63 0.001
Basal FSH/LH 1.84+£0.79 2.68+1.90 0.14 195+090 2.53+2.00 0.06 2.10+0.90 2.68=+1.20 0.001
Basal T/(nmol/L) 1.32+0.58 1.29+0.54 0.67 1.32+0.65 1.20+0.68 0.59 1.30 £ 0.60 1.15+0.51 0.225
DHEAS/(pmol/L) 4.83 +2.05 3.18 £1.73 043 4.70+2.00 4.870+1.97 036 443+1.68 3.16+2.49 0.011

Groupl ; Patients who were not poor ovarian responders; Group2: Poor ovarian responders.
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Table 4 Baseline and COH parameters between pregnant and non—pregnant patients

< 30 years =30 ~ < 35 years = 35 ~ <40 year

Variable Non—-pregnancy  Pregnancy Non-pregnancy  Pregnancy p Non-pregnancy Pregnancy

(n=121) (n=223) (n=173) (n=247) (n=162) (n=141)
Age/years 27.2+1.73 272175 0.89 320+ 1.35 32.0+142 057 37.2+143 36.8+1.26 0.02
Basal T/ (nmol/L) 1.28 £ 0.59 1.35+£0.56 0.14 1.2+059 1.35+0.66 0.08 1.25+0.58 1.28 £0.58 0.47
DHEAS/ (pumol/L) 4.65 + 1.68 498 £2.29 0.63 434+1.61 481+2.03 039 3.76+1.58 4.71+2.05 0.04
Total dose of gonadotropins/U 1911 + 645 1892 £ 769 0.65 2199 £740 2049 £ 695 0.04 2602 + 745 2384 + 794 0.00
Peak E2/(pg/mL) 3210 £ 1307 2992 + 1365 0.23 2764 + 1386 2723 + 1221 0.84 2268 + 1266 2653 £ 1251 0.01
Oocytes retrieved 12(9-16) 13(9-17) 0.12 12(8-16) 12(8-16)  0.09 9(6-14) 10(7-14) 0.10
Number of ET 2(2-2) 2(2-2) 0.12 2(2-2) 2(2-2) 0.05 3(2-3) 3(3-3)  0.03

# 5 ROC %%/ DHEAS Tl 35 ~ 44 %5 5% A P 84K = B Fl A IR 45 IR O 3 g

Table 5 ROC curves evaluating DHEAS level for predicting poor ovarian response and negative pregnancy outcome in

patients with 35 <aged <44 years

Variable ROC-AUC P 95% Cl Cut-off point  Sensitivity/%  Specificity/%
Poor ovarian response

DHEAS/ (umol/L) 0.838 0.004 0.724-0.952 2.58 85.7 85
Negative pregnancy outcome

DHEAS/ (umol/L) 0.662 0.040 0.516-0.807 3.07 88.5 44.8

23 BFERISERABINE RN MEREANERER
% 5%% A\ DHEAS 7K Ey L%

FAEWS o)z, BP SRS N 5 AR AR R N R
FLG, AR BMI, JEAal LH A1 T K340 B 2=
S RN B LAY FSH K AR & MR 4 2
T4 B 2 TR AR <35 2R R AR N SR
TR R A ) DHEAS 7K -6 I 2 25 555 4R % =35
~ <40 % I A, AR R B DHEAS 7K1 i

FEAL (P=0.011), &4 E, FSH/LH &3 75
(F£3), Fir<30 Z A AT, (IR SR AT IR A
(R JE Rl N 23 I HE B L COH F8FR 20 35 22 57, 4
% =30 ~ <35 & i AP GEIRZL ) Gn HIZG i
FERIEIRA AR 5 4RI =35 ~ <40 X iy A
o AR URAH AR AT R AR % (P = 0.02) .Gn FHZ &L
K (P =0.003) HCG H E, /K (P = 0.006),
DHEAS /KR #EH (P=0.04; 55 4),



160 IR A (A B4R

535 &

2.4 DHEAS 4 5P £1K & bz B R IE IR 45 B B9 il
nE

Logistic [8] 1943 #T 48 75 DHEAS 7K - J& 45 i
=35 ~ <44 %9 N BRSO N PR 4 I & (OR
0.998;95% CI 0.996-0.999; P = 0.023), M4 IF4E
W% LAl FSH/LH J5, DRIPRLN AT 98 ££ 76 (OR
0.998;95%CI 0.995-0.999; P = 0.032) , ROC £k
S HidE N DHEAS GBS TN AR IS =35 ~ <44 2K
NI EEAR S KA, FHE 2.58 pmol /L At Al AR
J&E R R S B 0 1) 85.7% I 85% (ROC-AUC =
0.838;P=0.004) , #RIMT , HXFAS G AR 45 Jay i T A
Al %5E(ROC-AUC = 0.662;P =0.04,% 5)

3 9 #

ARHFGE LB, FEHERR O 05 M b i 2 K 1)
WHLN R A Z M, DHEAS 7K J2 T 4F
% =35 ~ <44 B9 A IVF J& 3] v op S B R 1)
BATEEAR bR, BT E OR S, R (% T A i
PR MEARIMATEE, Frattarelli 570 — I8 A
47 55 A A 1T B 73BT & B, DHEAS 7K F- 5 Gn
W F A (r = 0.369; P < 0.024) , B KRR
SJE I DHEAS 7KF-5 BRSEXT Gn 1 S A 56
SR, SR S0P AP B RTIE T S 28R &
BLAME I DHEAS 7KF-55 IVE J& A (% 5l 3446 A Fn
UEURZS A OG0 X W ITURIF 9 1) AR A 4 AT 5 il B
IR Z 0T, 06 A BN AFHERR bR AT X Al
AE A FEAMEL R BN ARG KA
T DHEAS 7K - 78 # A\ i x5l 8L s 07 B 4T B
45 )= R A1

DHEAS 7K Bifi A i35 i S 2 ik AR ) F i
i, RN DHEAS /KF7E 30 2 % Bk B0,
70 ~ 80 & B (K AU I Y 30% 42471, 45252
IVF-ET By 223697 AR Lk 2 807E 40 X LU T,
FAT K& B DHEAS /K- 7E AN A2 A A 2 AH X e
(1), BARA RS TR, H2ER T8
X540 ~ 44 2 3K HAHX KB B L P2 25% W 2
PEAA DHEA (X904 F & 7 7°) Bk B A4 15 ¢, B
3K ZH 9 A8 DHEAS 7K & i 3B I

AR, AR BFFEARK -1 DHEAS Xt
AN [RIAF U B (A58 N 1) BT 5 52 1 A iR 445 Js 5 T AN
[F, 35 % LR 0 A, DHEAS /K755 5P $1 6% 4%
FHRAGARITTCI, ASRE TN O 541K s 107 sk 4 R 245

Jaio 35 ~ 40 % (&1 DHEAS /KF 5 3ER) FSH
2 UG, I AR A% AT S RN O SR S A kA
BT 40 2 Dl LErpm AEA R AR JF B % EA —
e \Hid DHEA WiAb#E , X lii/F ol LR REFR A T1%
AEX AR A h & B DHEAS 5 50 S5 6% & F8 b1 1)
BEHELR,

I PR A AR Z 4505 H T PEAG IR A8 5, fudh
A LR FSH FSH/LH AFC AMH il & B X
YRS 5 UL AR OC P FE R AT, (R LT
IVF B2 45 R (A B XA R BR 22 BT, 21 E
I AMH 7K J2& 23 TA B PEA B9 S5 % 2% 19 0] SE 38 A
Z L B A AR5 Ry i O A (A FR ST, A Bt
FEI Ry B2 AT [ B A AMH 7K -F- A AR 1R
RAE, X RS REER AR &k AR AE
S5 AR K- AMH B, DHEAS 7K F- %} 57
BLOIREMIVER . AR T ™ T I A BE A 9 5 2L 3
— PP N B L R R R 2R X R B T RE Y
SENR U HOZE XTI S D RER T

g5 b ARSI A I DHEAS 1R 28 —48
FRAEENE AT 55 FU 35 %7 DL LR 2 A PR G BN LG
MR XA BTG IR AT B k22t IVE B2
R RO 2 P P49 5 D 0, T80 i) 8 i A5 L 17 f
FEREL, WA, FRATE DU A A1 I DHEAS &
HAGY EAE T bR ILFPEAS IVE B 22 J5 1 4T UR 45
Jay, AT AT LA — 25 PP AR 1A 8 A ABE 8 (1Y) Tl
WA, BLok,35 2% DL b FEA IFRKF- DHEAS
19 N BT RE WS 37 25 T4 M DHEA 4 3 | iX
[ 5 S A R ) M PRI SRS

% 30k

[1] Keay SD, Liversedge NH, Mathur RS, et al. Assisted
conception  following poor ovarian response to
gonadotrophin stimulation [J]. Br J Obstet Gynaecol,
1997, 104(5) . 521-527.

[2] PuD, WulJ, LiuJ. Comparisons of GnRH antagonist
versus GnRH agonist protocol in poor ovarian responders
undergoing IVF [J]. Hum Reprod, 2011, 26 (10):
2742-2749.

[3] Haning RJ, Hackett RJ, Flood CA, etal. Plasma
dehydroepiandrosterone sulfate serves as a prehormone
for 48% of follicular fluid testosterone during treatment
with menotropins [ J]. J Clin Endocrinol Metab, 1993,
76(5): 1301-1307.

(F%:3F = to inside back cover)



14

o wr, A HPE LG ER AR SR MR KX IVF-ET Hh 1 S S0 5 G AR 45 S A4 T 44 (i

cover

(L#% 160 T

(4]

(5]

(6]

(7]

(8]

9]

[10]

from page 160)
et al.

Casson PR, Lindsay MS,

Dehydroepiandrosterone

Pisarska MD,
supplementation augments
ovarian stimulation in poor responders: a case series[J ].
Hum Reprod, 2000, 15(10): 2129-2132.

Yakin K, Urman B. DHEA as a miracle drug in the
treatment of poor responders; hype or hope? [J]. Hum
Reprod, 2011, 26(8): 1941-1944.
Wiser A, Gonen O, Ghetler Y,
(DHEA)

patients before and during IVF treatment improves the

et al. Addition of

dehydroepiandrosterone for poor —responder
pregnancy rate: a randomized prospective study [J].
Hum Reprod, 2010, 25(10): 2496-2500.

Frattarelli JL., Peterson EH. Effect of androgen levels on
in vitro fertilization cycles [J]. Fertil Steril, 2004, 81
(6): 1713-1714.

Frattarelli JL, Gerber MD. Basal and cycle androgen
levels correlate with in vitro fertilization stimulation
parameters but do not predict pregnancy outcome [J].
Fertil Steril, 2006, 86(1): 51-57.

Hossein RB, Shahrokh TE,
Testosterone and dehydroepiandrosterone sulphate levels
and IVF/ICSI results [J]. Gynecol Endocrinol, 2009,
25(3): 194-198.

Orentreich N, Brind JL, Rizer RL, et al. Age changes

Hormoz B, et al.

[11]

[12]

[13]

[14]

and sex differences in serum dehydroepiandrosterone
sulfate concentrations throughout adulthood [J]. J Clin
Endocrinol Metab, 1984, 59(3). 551-555.

Colakoglu M.

sulfate prolactin and testosterone hormones in female

The effect of dehydroepiandrosterone

fertility and hirsutism [J].
1986, 13(1-2): 32-34.
Figueira RC, Braga DP, Nichi M, et al. Poor ovarian

Clin Exp Obstet Gynecol,

response in patients younger than 35 years: is it also a

qualitative decline in ovarian function? [J]. Hum Fertil
(Camb), 2009, 12(3). 160-165.

Jayaprakasan K, Al-Hasie H, Jayaprakasan R, et al.
The three —dimensional ultrasonographic — ovarian
vascularity of women developing poor ovarian response
during assisted reproduction treatment and its predictive

value[ J]. Fertil Steril, 2009, 92(6): 1862-1869.

La Marca A, Sighinolfi G, Radi D, etal. Anti-
Mullerian hormone (AMH) as a predictive marker in
assisted reproductive technology (ART) [J]. Hum

Reprod Update, 2010, 16(2). 113-130.
Nelson SM, Anderson RA, Broekmans FJ, et al. Anti—
Mullerian hormone ; clairvoyance or crystal clear? [J].

Hum Reprod, 2012, 27(3): 631-636.
(#E & &)

B S S e e S e e S S e S T S S e e S S e s et ST e

(E#% 15 7

(9]

[10]

[11]

from page 155)

Cruz DN, de Cal M, Garzotto F, et al. Plasma

neutrophil gelatinase —associated lipocalin is an early
biomarker for acute kidney injury in an adult ICU
population [J]. Intensive Care Med, 2010, 36 (3):
444-451.

Liangos O, Tighiouart H,

Perianayagam MC, et al.

Comparative analysis of urinary biomarkers for early

detection  of  acute  kidney following

2009, 14

injury
cardiopulmonary bypass [J]. Biomarkers,
(6): 423-431.

Uslu S, Efe B, Alatas O, Kebap¢i N, et al. Serum
cystatin C and urinary enzymes as screening markers of

renal dysfunction in diabetic patients [J].J Nephrol,

[12]

[13]

2005, 18(5) :559-567.
Lebkowska U, Malyszko J,

Lebkowska A, et al.
Neutrophil gelatinase—associated lipocalin and cystatin C
could predict renal outcome in patients undergoing
kidney allograft transplantation; a prospective study[J].
Transplant Proc, 2009, 41(1). 154-157.

Duan SB, Liu GL, Yu ZQ, et al.Urinary KIM-1, IL-18
and Cys—c as early predictive biomarkers in gadolinium—
based contrast —induced nephropathy in the elderly
patients[ J].Clin Nephrol. 2013 Sep 17. [ Epub ahead of
print [PMID; 24040783 [PubMed -as supplied by
publisher |

(m# HEZ



