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WOE. [HE) F0H e 2R B S W 2 LA (PCOS) BB R IILAE AN Z B & A, [J7iE] X 1113 4
AN B EIATRIMEVER ST, WAL (PCOS 4) 533 4] ; % M4 (HEBR IE % 19 E PCOS ANZ2iA7%) 580 4, L rfriil 5 2 AR 4l 1 It
TR EC(BMIL) 43I PCOS ZH (109 51) FAENLE PCOS 2H (424 191) , K5 0 SRl A 5 P9 40 Wb PR R 45 A Bk 1 (SHBG) 28
W& LM (FPG) 25 BE IS 28 (FINS) |, Jf 1B S S2 M6 45 (FAD) R ZARPTHE S (HOMA-TR ), HLERA A TR bR 72E 1k 45
T RS2 4 B 2 W 2 B IR LR B AE (PCOS) T MEB R IE A2 B F MM E . [Z558] PCOS 41 ILAt 8 (kA st 3K (LH) 7K
S LH/BR I fil 2 (FSH) Ff  FAL FINS . HOMA-IR ¥ F1EH 41, SHBG /K AR FIEHAL(P < 0.05) , 2R HF 145 X,
WAL S B KFE 22 TG 24 3, il Logiste [FIH43HT 4R HOMA-IR \LH/FSH HAE  FATL JEAtE LH #5152 PCOS fERs H
% Hp LH/FSH HAB L 1.1 S5 BE  FAT L4 3.08 24 B{E  HOMA-IR L4 1.95 B , 3 ROC 14k F i (AUC-ROC) 451K
0.738.0.792.0.772, {EALJEE PCOS 4, HOMA-TR X2 Wi PCOS F A5 K BF 1 0 (B 7% /55 (91.74% , 83.63%) , H 5 LH/FSH
{8 R K BT TS (52.29% ,50.94% ) 22 545 Wi &k, 5 FAT R K BAPE 00 (88.07%,76.36% ) 2 5 0 & 1 5 4k
AR PCOS 2, LH/FSH o (H R A5 KRR 55 (69.10% ,79.0% ) e 75 , 5 HOMA-IR $5 50 R #5505 12 5 5 5 (58.72% ,68.60% )
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Value of Free Androgen Index for Diagnosis of Hyperandrogenism
in Polycystic Ovary Syndrome
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Abstract: [Objective] To explore the value of free androgen index for the diagnosis of hyperandrogenism in polycentric ovary
syndrome in infertile patients in this region. [Method] Body mass index (BMI), basal sexual hormones, sex hormone-binding
globulin (SHBG), fasting glucose (FPG), fasting insulin (FINS) were collected from 533 women with PCOS, aged 27.76 + 4.12,
who were divided into two groups according to the body mass index (BMI): Obese PCOS group (n = 109) and non-obese PCOS
group (n = 424), and 580 infertile women with normal ovulatory cycle were recruited as control group. Free androgen index (FAT)
and homeostasis model assessment of insulin status (HOMA-IR) were used to assess hyperandrogenemia and insulin sensitivity
separately. [Result] Compared with control group, PCOS group showed significantly elevated basic luteinizing hormone (LH)
level, LH/follicle-stimulating hormone (FSH) ratio, FAI, FINS, HOMA-IR values, but decreased SHBG level than control group
(P < 0.05). While, no significantly differences were found in total testosterone between two groups. The ideal threshold value for

HOMA-IR, FAI and LH/FSH ratio were 1.95 [ AUC-ROC was 0.738 (95% CI. 0.707-0.769)], 3.08 [AUC-ROC was 0.792
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(95% CI. 0.763-0.821) ] and 1.1 [AUC-ROC was 0.772 (95% CI. 0.741-0.801) ]. In the obese PCOS group, HOMA-IR had
the highest sensitivity and negative predictive value (91.74%, 83.63% separately), and was significantly higher than LH/FSH
ratio (52.29% , 50.94% separately) (P < 0.01), but there were no significant differences when compared with FAT (88.07%,
76.36% separately). In non-obese PCOS group, LH/ FSH ratio had the highest sensitivity and specificity (69.10%, 79.0%
separately ), and was significantly higher than HOMA-IR (58.72%, 68.60% separately) (P < 0.01), but there were no significant
differences when compared with FAI either (68.87%, 73.40% separately). [Conclusion] The diagnosis of hyperandrogenism in
PCOS should be classified based on BMI, in addition to clinical manifestations and presence of polycystic ovaries. The main

biochemical index for diagnosis of PCOS is FAI, it is superior to total testosterone, as it is ideal biochemical indicator shows serum

testosterone and insulin sensitivity as well. It can be used in both the diagnosis and treatment of PCOS.
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PEFE 2006 4 10 H Z 2009 4F 4 A EH LT
T8 = B A2 5 R0 2 B PCOS N2 FR 5 533
B, 4F1% 20 ~ 39 & SF-128(S = 4)%, PCOS 2
Wi Ar i 2 BB 56 [ A2 5 B 27 24 25 (ASRM) FE R T
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Hiit s QP F I A 22 FE G L[ — 0 = 9 0] 5 S L
2 ~ 9 mm B/NORYE 12 A4SLLE R (B DR SR
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[J SUN Yat-sen Univ(Med Sci),2010,31(3):391-396]
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W AR RIEYRAT , RO ANZGE .
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1.2.1 AR Z FAARIETE S YIS [R]— 0
ELEAC R B, AT Ferriman Gallwey 2 B V41
( > 79 N£E), Rosenfield A PE 4> M B ol iz i
P . MRS WHO FUE Jy i AT AN A 2 A Ay
B (em) ZER AR R IFAEHE] 0.5 em; MR (ke)
BORR ML 7R, & NATFRT 02 100 g, 5111
R geNINis i

1.2.2 RESE A ZaE Y T It (2
&, AR B AR WA R AFAER T 10 mm
14 O Y6 K A | R AR Sy s A A T I A 1 Ut
i L) & N 28 B T8 7 G A (35 ] KONTRON
EUB-5500 & A/ 2Wi ), idx 15, BEK
JIN A0 BB 5L 52 BRI RN R

123 AdASEENE TAZREYTH
Z W3 ~ 5 d(H&HE BRI, 2518 RN
Jkif 10 mL, B0 ML , 7520 CLRAF 7 I 8
&A= B (luteinizing hormone, LH) | BPy{d #i] # 2
(follicle stimulating hormone, FSH) M —fi5( estradiol ,
E,) . B 52 i (testosterone, T)  f# FL 2 (prolactin,
PRL) Mk % 2% 45 & BR 8 H (sex hormone-binding
globulin, SHBG) 3 Ml 2k FHAL 2 A6 AT
PR W SE 2R 4 A 3l AR 2 RO B 9% 53 T AR
(Elecsys2010, 5 & Luo 22w ) LA K% 2wl H AL Y
U0, HE LI 2200 < 2.8%F1 < 4.3%,
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FATY] & 83 00 8 8 2 DA B Be 200, B &
BRI & B IEH /Y 159 Bl & [ & A1 5 B
(AF1% 20 ~ 44 %) BUH I 25%1 1 (3.08) Bl i,
=3.08 Jy e MEW R AE . B 0 6= KA
PCOS M st NREDI RSB0k}, 3.08 BIRATHIAL
B R B . @K H S B8 38 20 (homeostasis
model assessment of insulin resistance, HOMA-IR)
TEAR I 5 ZHRPLAYRE ED), HOMA-IR = FINS x
FPG/22.5, HOMA-IR U1 55 R 2 AR 4 15 52
A NBRZFE B b 25% 0705 (1.95) #fixg, =1.95
[ TR;  HOMA-IR R =5 2 BHAIL A g 1 2R ek
PEBZE (IR 8™ HF B2 KFEARR) PCOS 1Y
5 B IR UIRLSATERE, 1.95 23R ATHI 201 5
FEAE, YT H s B H A i 3 AN ] o)) s e T S A
5% PCOS AF- % DT HL 1 75 50 A RE A9 JBR & R ALPTIR
A, AR PR A IEF B AR IR A9PPAL
1.3 ®itrFFHE

KH SPSS 12.0 ARG AM#E47 5387 . LH FSH
E, T PRL S IEASMG B x £5 Fom, B8
e ST FEAR T K 5% . SHBG . FAL FPG FINS
HOMA-IR 5 3E1E 87541 BB H A 5o | 4 1]
Fo e AR S BB FI ARG 56, Logiste [B15 4347 E47 48
AT, AR R FRPE A R B
TINAE e RO R i AT 0Bt . ROC TR F 1
T ] Medeale ZEiHEAOF#EAT 73041, P < 0.05 IR

EFRAGITFE L,
2 % R

2.1 —MRiERER

AL PCOS AN, A & 70 # 86.68%
(462/533), Ho H &F &k i 59.47%(317/533) .
M2 7.88% (42/533) , A &Mk i 5.44%(29/
463) A 2 AP 13.88% (74/463) . H 4 1E % JH
W15 13.40% (62/533), EFEE 20.45% (109/533)
RBIHRER 1.94% (9/533) , I bEER R 75.04%
(400/533) , L £ F 6.05% (28/533), Hds 5
7.78% (36/533), EALTE bR S SRR 58 13.32%
(71/533) , Uife 25 S2 R 48 55 5% 72.98% (389/533)
B A U0 2 PR Y 69.78%(325/533) T ik A
PCOS AN B H WA 2 BIFFA B RIR 2 Wi bR ifE 2
B Y AEC (imparied glucose tolerance , IGT) , Xif
PEZH AP BE 5 13.79%(80./580) , To— 454 1GT I
22 MiERS W HEREEXSERE SHBG KT
bk

PCOS ZH3:4ifi LH 7K°F- \LH /FSH [Wfl . =
JHii & HOMA-IR M FAI {H & T1E% 41, SHBG /K
TR TIERH, ZRAiH¥E X, (P <0.05), &
BT 22 5 g EE L (R 1),

&1 EEHS PCOS AR5k MERBIEXSH K SHBG KFELLE

Table 1 Comparison of biochemical, glycometabolic parameters, and SHBG level between control and PCOS groups

(x£5)
LH FSH E, PRL T SHBG FPG FINS  HOMA-
Group LH/FSH FAI
(Tu/L) (IU/L) (pmol/L)  (mIU/L) (nmol/L)  (nmol/L) (mmol/L) (mU/L) IR
Control  6+3 6721 09+0.6 159+82 394 +141 1.67+0.76 66.42 1.98 4.99 6.83 1.49
PCOS 10£5 64+1.8 1.6+23 162+69 430+165 1.87+0.87 42.74 4.53 5.11 1081 2.47
P 0.00 0.89 0.01 0.727 0.458 0.27 0.01 0.00 0.21 0.00 0.00

LH: luteinizing hormone; FSH: follicle stimulating hormone; E,: estradiol; PRL: prolactin; T testosterone; SHBG: sex hormone-binding

globulin; FAI: Free androgen index; FPG: fasting glucose; FINS. fasting insulin HOMA-IR: homeostasis model assessment of insulin resistance

2.2 HOMA-IR . LH/FSH Lt {E S

WIEE 1 XFIEW A5 PCOS HEEZEFA SR
T R RR, HEAT Logiste [MIA4MHT, 45
LH/FSH H{E FAI HOMA-IR . J:fif LH DUF845
OR HIRTF 1, HAK/N K 95% & A5 X 0] 53 5 K
2.61(1.41-4.83),1.32(1.19-1.46) .1.97(1.68-2.35),
1.11(1.02-1.20) . #&7~ HOMA-IR .LH/FSH Fb{ FAI,

Al LH B2k N2, 153 Logiste [MIH N .
P( 1 ) - [ 1 + e(—3.98 +0.961LH/FSH FL{H + 0.28FAT + 0.67HOMAIR + 0.131.11)O
i F HOMA-IR .LH/FSH [ {H .FAI 5 % & PCOS
fEp R 2 X = A bk T 2 B | PHPE A
R B M PEIIE e (R 2), R 2 Wos
% 2 78 HOMA-IR \LH/FSH It {8 FAI %2
PCOS RS  PHMETUNAE e 55 | B 0 {2
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SR EME. {H HOMA-TIR .LH/FSH {4 FAT %} 5 BMI AH2E , BRIt L BMI 23 2H JERE B0 5 0 b 2.
ZWr PCOS B9 ROC M4 F iR A G it %= T = A FE bR 0 R A BHYETIN(E R R B
Y. DL FAI 55, HOMA-IR f:A%. BT HOMA-IR PEFE (K 3.4)

%2 HOMA-IR, LH/FSH Lt % FAL 2l PCOS KR L5
Table 2 Compare the exactitude of HOMA-IR, LH/FSH ratio, and FAI in diagnose PCOS

Positive Negative 95%C1
Sensitivity o Specificity o

Index PCOS  Control %) predictive %) predictive ~ AUC-ROC Lower Upper

‘ value (%) ‘ value(%) limit limit
HOMA-IR=1.95 349 191

65.48 64.62 67.07 67.89 0.738"2 0.707 0.769
HOMA-IR < 1.95 184 389
LH/FSH ratio=1.10 350 131

65.66 72.77 77.41 71.04 0.772% 0.742 0.801
LH/FSH ratio < 1.10 183 449
FAI=3.08 388 171

72.79 69.41 70.52 73.83 0.792 0.763 0.821
FAI <3.08 145 409

Used Medcalc analysis Compared with LH/FSH ratio 1) z = 1.08 P = 0.28; 2) z = 3.66 P < 0.001; Compared with FAI 3) z = 2.19; P =
0.029.

%3 HOMA-IR, LH/FSH Lt{& % FAI 2 ETIEAERE PCOS HYER M L2
Table 3 Comparison of the exactitude of HOMA-IR, LH/FSH ratio and FAI in diagnosing of non-obese PCOS

Positive Negative 95%C1
Sensitivity o Specificity o

Index PCOS  Control (%) predictive (%) predictive  AUC-ROC Lower Upper

’ value (%) ‘ value (%) limit limit
HOMA-IR=1.95 249 157

58.72Y 61.33 68.60% 66.21 0.699+% 0.664 0.735
HOMA-IR<1.95 175 343
LH/FSH ratio=1.10 293 105

69.10 73.61 79.0 75.10 0.800% 0.770 0.831
LH/FSH ratio <1.10 131 395
FAI=3.08 292 133

68.87 68.70 73.40 73.55 0.785 0.745 0.810
FAI <3.08 132 367

Compared with LH/FSH ratio 1) P = 0.020; 2) P = 0.047; Compared with LH/FSH ratio 3) P = 0.023
Used Medcalc analysis Compared with LH/FSH ratio 4) z = 3.79 P < 0.01; 5) z = 4.347 P < 0.001; Compared with FAI 6) z = 0.03;
P =0915

%& 4 HOMA-IR, LH/FSH Lt{EK FALZHTAERF PCOS HIAE MM LL L
Table 4 Comparison of the exactitude of HOMA-IR, LH/FSH ratio and FAI in diagnosing of obese PCOS

Positive Negative 95%C1
Sensitivity Specificity
Index PCOS  Control %) predictive (%) predictive AUC-ROC Lower Upper
‘ value(%) ‘ value (%) limit limit
HOMA-IR=1.95 100 34
91.74 74.62 57.5 83.63 0.85299 0.775 0.929
HOMA-IR < 1.95 9 46
LH/FSH ratio=1.10 57 26
52.29V % 68.67 67.5 50.94 0.663" 0.553 0.773
LH/FSH ratio < 1.10 52 54
FAI=3.08 96 38
88.07 71.64 52.5 76.36 0.807 0.726 0.888
FAI <3.08 13 42

Compared with HOMA-IR 1) P = 0.00; Compared with FAI 2) P = 0.00; Compared with HOMA-IR 3) P = 0.00; Compared with FAI 4) P
= 0.00. Used Medcalc analysis Compared with LH/FSH ratio 5) z = 2.60 P < 0.01; 6) z = 0.44 P = 0.659; Compared with FAl 7) z = 2.62; P
< 0.01.
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RAE o PRI, 7328 B 9 e 1 R AE R TRAT T 2
FEFALRY A, 58— B2 bR 2 B it o Bhih
K AR 5T AR Y H LA OESHRE /ASRM BLEL
Wl — i TR R BSOS WitnifE, HE H A
2EF VO TR H A1) PCOS I IREFE 5
W B A — g 2258, BRI 583 H O AT A
A B2 Wb o 2 T L 7 3 7 B I 2R 58 il —
WTAE, ARWF5E PCOS 2 Wikn i S B SE 1 Al =
sff 2 (ASRM) BEREPT TAE 4B IE (2 Wikn D) |
ZER RN H 2 HH 86.68%(462/533), Hoh A
Ze M K 59.47% (317/533) , i MEWR R H
75.04% (400/533) , W £ E 6.05% (28/533), %
i 7.78% (36/533), E AR bR RS2 B SR
13.32% (71/533), U 25 52 Wi 45 50 = % 72.98%
(389/533), B HUPHE LR (N 69.78%(325/
533), PCOS Z3&4 LH 7K°F \LH /FSH il 2518
[ 52 HOMA-IR K FAI {5 T 1E % 41, SHBG 7K
AR FIER A, ZRAGIE L, (P < 0.05), &
SEWR KR 22 S T Ge 2R X, e e
FHAEAEBELH FAT XF2 W PCOS A %5 v R A5 43 1)
88.07% .68.87%. 5 FEISMRIEA TS, AL
A A8 Bk 4 K LH/FSH L A FT HOMA-IR X 2 W
PCOS W RIE 254 WM (Wk 3,4), &A%
& 3% Al fig S5 AR PCOS 3 AR AR JE R PCOS
T IR R IAURE T G B A PR [R5 IR
JHEEY) PCOS fE 2 B (A i 1D 15 I ek 28 7 T 15 25 1 4
WAHIDGT B 5 28 i R L AR E R R LAl
[0 S AV ELAT SR N A3 I DI RE 430 1) I 1 40
Jit PR ] i A ek 22 A ad 448 5 ) Lo P P9 40 b AR
0O 7 A R R 1 220 | e JR ) 3R IUAE A P PR
KL, AT BOM R IR 5 0 22 [a) AH R
AWEFE R4 AL E ) PCOS f 2 2k e [ 28 i 4k
KA S K&, T HREREBNARERE LTS
B, AEPERY R R AR S = IR = e 3=
IMLAE o JoR 8 3% I 5 35 o 0 25 U ) AL A
DL ILA i, OEEER RSN 37 & IR 5
AT 3E R 2R A2 AR B 5 AR A (IGF-1)

2 A S B0 S R A Y TR AR N R R
Al BRI 40 i {6 2R P450c1 7o BTG PEIG 38 | B 4%
) 354 B R T R 3R T B | R v A YRR R )
FHURT IREAE F - 19 5 R Pl PR R 25
BREE G, DI B0 5 S2 B K7 i T ey, O
I G B B 3 A AR R R A S kAR -
(IGFBP-1) , ATl 5 i 2§ 1) IGF-1 34 hn | i — b
ik v Ji 2 R EAEE PRt HOMA-IR A1 FAT 0] LA
YEN 2 WIE B PCOS BURRA: fbFsbr . X FAERE
JiE BB H AR A A8 AR g A8 DL LH/FSH FU (B Tk
F BN F T ERB L GnRH 945 %
FR IR 55 7] 68 P EERIA LH BERCE I, i
LH AT B HE0E FH 1 OS5 00 D 76 5 200 e, 334 Jon 200 e o
P450C17cc W35 P, 5 B 5L P B 760 B4 if )™ A= 5k 22
MEVRER DR o 7 U R AT ) M R 45 G ek
F YA B, B 2 MR R KRG T
TCVE NP 2H AR RE B2 24 R AR 0% S5 S S5O
MM RS BRE A, Bl s M =
K- YR, 12 W R i AR AR A
FAL, PR Ry AT sz Ui 125 562 ] 7 SF- 340 oz e Jie 5 22
HEHOAKT- | 35 Bl S ) s D 25 S
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afi Ay I3 A SE TR0 A I PR FHANMEL
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