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Abstract

Objective: To explain the clinical application value of serum biomarkers in the differential diagno-
sis of non-obstructive azoospermia (NOA) and obstructive azoospermia (0OA). Methods: This study
retrospectively analyzed the clinical data of 309 azoospermia patients in the Assisted Reproduc-
tion Center of the First People’s Hospital of Yunnan Province from July 2020 to July 2022, includ-
ing 118 patients with obstructive azoospermia (0A) and 191 patients with non-obstructive azoos-
permia. The serum AMH, FSH, LH, E2, Te, PRL, T to LH ratio and average testicular volume were
evaluated by binary Logistic regression analysis combined with ROC. Results: The indexes of clin-
ical diagnostic value were serum T/LH, FSH, and Te. The ROC AUC of serum T/LH ratio for distin-
guishing obstructive and non-obstructive azoospermia patients was 0.869 (critical value 2.033,
sensitivity 96.6%, specificity 65.4%), the serum FSH ROC AUC was 0.938 (critical value 10.035
mlU/mlL, the sensitivity was 84.8%, the specificity was 99.2%), the serum Te ROC AUC was 0.649,
and the area under the curve was less than 0.7. Conclusion: To clinically distinguish male obstruc-
tive and non-obstructive azoospermia, the serum T/LH ratio < 2.033 can be used as a primary
screening index, with a sensitivity of 96.6%; FSH > 10.035 mIU/mL can be used as a diagnostic in-
dex for non-obstructive azoospermia. The specificity was 99.2%.
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1. 51§

MR YA DA LU(WHO) B [1], AZREFEM 10%~15%1KE, EAZRET, BHERE L
20%~70%. SHEAE M E RO TRE2]. TR TSR ERE, HIMES —a207iE. M
W MRS 55 AR R S 15 A FELERES 7 R N TS TE 2 NI R FE P TG HS T JE (obstructive azoospermia,
OA)FIEHE B 1 To K T~ (non-obstructive azoospermia, NOA) P FSERI[3], o4 BEL 14 A0 = EAE B To RS 1
it £ TR BUIR YT R VAN R, SCPE SR AL B (VR 97 15 8 2 BTV2 Wt B O RS - RE 3 2 FE A BH 14 A
TRER RH T,

—ELLASR, 52 R A A 4 A BEL I AT SRR BRI TR IE M bR, HiZ kR T AR, =
FUEFRIAMN 25 B K e MO BRI 7, 3B AT RN 52 AU Rl i 5, 1 HAEFRLE S DL, 2 Ik T R
AN BV ERE MU, A SC R BERER X 4 BE 4 R0 = EASE B P4 JC R RE RIS 12 TR AR o

2. EREF®
1) TR 4:2020 57 H % 2022 4F 7 AE A B — NRERBT AT 2= LR O TIE £ .
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2) INARE: WS (R E BRI IZEETT RS T X 3R (2016)) TokE TRESTT HRR oA ThE
B4y OA (118 Hi)F1 NOA ZH(191 BN . B B8 35 R VUK B SR AR AR T 8] 3~7 K, 2 UK HCKE 8] B
IR DL b, ELAR /D 2 PRS2 TR 25 25 SR B AR A DU B RS 17 (4]

3) HebbrdE: JoAE TREABERRGIZ N OA B NOA # .

4) JiiE

a) LRMER: BEMIZHPEREBRLRNR L. RS E. A0 AR E: ARG E
i {8 F Prader 52 FL (PO THXUM 52 AR /NS], 103 5 2k 52 MR S5 .

b) KT FITEER 2~7 R, RA TR AR T HEN T DG 55— PR, Il
FEIETR], RS ON 37 CHEIR KB A AL G R . SR FH WHO 55 TSRS Vo A1 TP S 5 A T G
[6].

o) MEERI . FrE BERA AT — R b s AR, MECE R B 8~11 s fFR K A,
f#iH BACKMAN DXI800 5ot s R4, R HINIER, =KV 4 IR G € S B3 s
SRR (FSH) s AE R ER(LH) SEF(T). M —EFE(E2) S FLE(PRL) JTZ ¥ E R (AMH).

4) GEit2E4r AT R SPSS 25.0 Guit 3 T REAT Bl X 4345 BEL P4 AR A LA TORS —FE (AR DG I PR
FrR(ME AMH. IfiiE FSH. IfijE LH. [f17E B2, & Te. IfiljE PRL. T 5 LH HE A 52 AP AR R A
ZICZ N E Logistic [R5 HT, I A WMETE R . FHEH 320 TAERHE(ROC) i 4 EE AR = IR A0t X
3 R BEL P R A BHLME O RS TR I RS FANE, ARIZR R TR AUC): RIS R . 24 AUC > 0.5 Y,
AUC 8T 1, WS WRORBer; AUC 78 0.5~0.7 i, WERPERHUK; £ 0.7~0.9 I, H—EHEmmTE;
AUC 7£ 0.9 AR, R R .

3. &R
3.1. T TFERE—RKIER
IR N FHERR AR, 3N 309 6 TCKE TRE S, PR TC RS THE(OA) R % 118 A, JEHipH

PETCAE TIE(NOA) S 191 N, BURIEARE L% 1.

Table 1. General information of 309 patients with azoospermia

@ 1.309 BIFTHE FEBENEKRER

SRIEARE L 0A NOA
T 5% 118 191
(D) 31.99 +6.83 31.39+5.37
2 HL AR (mL) 14.87 +2.15 5.58 +3.61
K5 PH 7.26+0.53 7.49+0.11
R 2= (mL) 211+ 1.11 2.80+ 1.35
1% AMH (ng/mL) 10.00 + 5.54 6.40 +5.35
If3% FSH (mIU/mL) 5.30+2.07 24.07 +13.84
3% T (ng/mL) 443 +1.19 3.83+1.29
1fi% LH (mIU/mL) 3.78 £ 1.63 9.12+5.74
T/LH tAl 4.62+1.89 2.17+1.79
137 E2 (pg/mL) 28.95+10.96 28.73+11.06
I3 PRL (ng/mL) 9.76 +5.28 11.10 £ 5.82
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Continued
2 NF RIS 114 (96.61%) 34 (17.80%)
i 5l 23 A1
gk R M NOA
JeRME NOA (46) 106 (55.50%)
F5R M NOA (39)
FeRPE NOA 46 (24.08%)
iR PE NOA 39 (20.42%)
52 AT RH 7 (5.93%)
P 22 4 BH 53 (44.92%)
A B B R P 33 (27.97%)
SPREE R 2 (1.69%)
At JiR PRI R 23 (19.49%)

3.2. X4 HERRMEFIEEERR M TR TR IR R IEIRR TR E

XfifiE AMH. FSH. LH. E2. Te. PRL. T/LH bt 2 H-TIAR, KHJC Logistic [F1J3547,
5 BIRIIE T/LH WA FSH. Te =XUHEFR P /N T 0.05, X X 3B BH AR A Toks 1 s A
B HARIGKTERR PESKT 0.05. W% 2.

Table 2. Comparison of clinical indicators in obstructive and non obstructive azoospermia

3 2. #EMAMEANARAE A M A TE R K IR HE AR A EL AR

& AMH IjE FSH IiE LH My B2 IMiE Te

0.008

i PRL  T/LH tWE AT PHE
0.915

BEM 0.740 0.000 0.225 0.959 0.042 0.077 0.090

3.3. 7% FSH. Te X T/LH fEX 4 #EFA 4 FnIEHEFH M TTI6 TAERIS BT VRN

3% T/LH B FSH. Te iX =it th 4 T HARME 73700 8: 0.869. 0.938. 0.649. IfiLiF T/LH Lt
. FSH. 2 F-HEFR =I5 bR 5 5172 W OA/NOA IV 73 54 86.9% 93.8%. 64.9%, H P /)
F0.05, BAGUS#E . MiFE Te BIZE FHEIANT 0.7, 5 X548 BE 1 R0 = AT BEL P4 T0 K 1-RE A HERR 1 55
%, MR IIE Te Wi bR BT MIE T/LH LWAE . 7% FSH 298 850 WiAH S Fa bRk i2 Wil S,
I35 T/LH LCAE I FHE A 2.033, BURFE A 96.6%, 7 57 14 65.4% . L3 FSH #1lfE F44E 5 10.035 mIU/mL,
UK 84.8%, HF5tEN 99.2%. MR/ HrEi R, FREBURIE 96.6% L& T/LH HUAE R 7 99.2%
(IIMTE FSH /E NIz Wifabr. 455 WA 3 FEf 1.

Table 3. Diagnostic value of FSH, Te and T/LH ratio
3 3.FSH. Te % T/LH EL{ERIISHRNE

ZWre bR AUC Wi 5 AR =R 2 Wil FHE R RS
T/LH H1H 0.869 0.000 0.620 2.033 0.966 0.654
FSH 0.938 0.000 0.840 10.035 0.848 0.992
Te 0.649 0.000 / / / /
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Figure 1. The area under the ROC curve of FSH, Te and T/LH ratio
[ 1. FSH. Te X T/LH tt{& ROC Hi%Zk T EH

4. g

FUATRER 1%~12% (7], CHRNBEAT R —DEEPIR R IEREE TR T RERA Y &
HPR LR, EOR B T BORS R & B RS TS ORI BSGE T Bk TREA B e T BiE - (Hil
RSB RS FELE JE S 7 e AN AR RE FELE TEHs T AE I Wi R W B S A B i, a5 R k.

AHE TR H R IRER X 0 TORE TRE R B TC QU 7595, el B3 s ML BRI T

K TAERGE N EW MR, 2 RIVERON W 570 E 7 AR T, 3 &SR
i fie
P BRICER (A B4R 2 RS AT B B3R 2 31 e e R 3 ) o 4 R S e 4 A4 S A P 81 BT R4 LA

YA, 22 ALIAD A0 (Leydig Z0M) B R 20 MR A S A0 5 A B R BB AL A M S RF AR O A5 5

S FI5 KT A R B AL JE RS T A ORI > T AR T I TR R A E

HUATR Eefisi - A - P A 7 A e R A PR A BV ER 9], FSH 3 20 e 52 0L SRR AR ML P O 5
iRk, EIER SRR AN L2 R B IERS R, RIS, [RHERI T i, A
e RERE 7 AR, A& SCRFAR ML AR S ORI ARG 5 B i) B BRI 10]  LH 38 1 5 P th 400K e S AT
LH 32 ALHR) AR G40, RS AMP AR ANH [ B AN 2RI, 282 g, ol g
R H LRSI H 1 S [T S T T 2R (StAR)RGE » 144 N — S8 KT 1) LH RIBUZ 4ERF StAR S [NRIA
Fr@EM[11]. S0 F 28N H AR 2 HEER 2R (AR), W45, HEEAET HHA ST, &8
ENFIYERPAE TR AR I E R R R Z —[12]0 K7 AR A 1R i O S8 i 1) 2 B BRFRORS 7k A, BIAERS T

KA ERJEH B R 7 A A B S48 K I8 2 e D 3R (131

AHIRHIF 70 1428 DILESE05 (1 2 AL, BERH Leydig 40 LN AR M IS T/LH LA 2 18145 1R 35
(IR . Tiang YT 580 F[ 15378 AE TR TH0E A3 A RE SRR 7 (10 S8 3% 1% T/LH WU 22 & T AN Re 3R
BRI, RUMFE T/LH HAE S 5 1 52 8] 5 40 DD e 5240 Bk T R A2 24 2 [AAFAE R A%
WEE[ 16145 THERE AL TC RS TIE L0 20%3 30% 1) 55 VEA & hE 8 AL I S2 B 7K~ 85 LH 7K, LH 4l
WORS 7 AE R R AR S S L NI S R S, T S R T S 2 M R B FSHLRT LH PRI, B &4
WK KA HARBIE FUSR B ORI R T s SRS A AR R I LA R 2 AR AR A T ™ I 0 1Y)
B WRBL[17], B A LS FSHBAR A LIS T/LH HUAE -5 NOA 55 ) 52 193 B 2H 27 85 R FE AR <187
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AW FUAE IS T/LH AR X 70158 BE A A BEAE JOAS 0 2B i I 5 2,033, BUEME N 96.6%, AUC
N 0.869.

H T FSH )40 WASZ B N e - 44 - PR IE S It () AR AR B VE T, B2 ER T A
AR MRAN SRR, BRSO SR AN A 22 03, RIBI SR RE R R B, R IR IR VRS A
B BRI EZIRFR[19]. AR4E N i - S - HARE, FSH A LH /b 3 mfedt 7 T K Frosgm, T8
i [ 2% 47 S A FSH AT LH (430, T/LH P9 7 A F0 FSH 15R0E, FSH Y ML 7K T LA S Bt
WU A= AN S5 T AR 52 L Th AR [ 201

1 WTLLE W, BEREMETCRE TR B T IE T/LH Al 4.619 535w T ARV TS 7 e
2.174, FEFEYETCRS T-0E )T ML FSH (5.30 mIU/mL)BH AR T A8 BELAE TEKS 70 B3 (24.07 mIU/mL),
AP PR LI 375 48 R T X A5 L P AR A BEL 1 A R B B I R R FH AL . R 3 AT DA HE I
T/LH EGAEAE X 7345 REL: 0 AR BEL 14 T RS -0 77 THI FRIEURR BE A 96.6%, IfLIE FSH7E [X. 4345 BH P4 AT A FHL A4
JoRGE D7 T BRE FPE N 99.2% . e R A% X 40 B BRI FH AR AR B AR TO RS FRE 12 Wiy, U RE
MIILE T/LH ELE AR NG RPITF R R, RE MRS FSH ACPAE MBS Habr. 0 RHEHT 1 454 ik
T/LH HEAT FSH /K45 5k X 0 ok AR BB 1552, &G i, &7 B8 0w
RO s, BRIk B . BT AT G B R T A B2y B, BA—EMEEE, ©REAAE
HC RN R R AT 3R A B (A 9 SRR S5
5. &g

WA I T/LH PO & M3 FSH /KPR FH 352 R0 27 0 5 [X oA BEL P4 A R B 14 TE R RE 2 T,
U 51(96.6%) 175 T/LH ELAE ERR < 2.033 FENAEREBHMETORS THE IR R WI0H 45 5 14 55(99.2%) 1 1L
76 FSH #6845 > 10.035 mIU/mL £ B4 BE 4 T HE 55 (12 W, 1T DAAE S KRR B bl f AS 06 1) 52 L8 il

EEWH
25 P A8 AR A A 0 I R % 2 O R TSR I H (2020LCZXKF-SZ12).
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