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FERAREEEPEMES EHERELRDNA
o HFEREXEZEST

I, RFHR, E R KK, RAXR!
(1.THHBRFEEZ_WEER aft, &AM 471000;
.M AR KRFE —WBER aft, #dHiMm 471000)

(FWE] B8 T 75 BRI (adenomyosis, AM) i 35 B 38 1 A= 25 B A4 1 38 058 T 142 DNA A H AR AIE , I 40 BT FLAH DG R 36
Fik R G- BAFFE 73, R 2024 4F 11 A 2 20254F 11 ] B R K248 B s 22 B ia (9 AM 22 50 il 45 A AM
4, [FIIEE AM 2Pk 48 140 A6 B2 . BU A T 20 B 3 B D2 25 24 48 b L D BE 2% 38 4 [ BH I8 pH {E . H,0, . (4 40 i 58 1 (leukocyte
esterase , LE ) M MRV R 1 i (sialidase , SNA ) | . Nugent W43 5 H AR AE B GE G AR DNA A R M3 S50 I R 2 X 78 ot [a] AH
KePEesE A AR HET Z R 2K Logistic MITAIEY PPN AU FI IR BE . SR AMAUAZE S FUE BB A o e 38 1
XA (3 P<0.05) , Ay — skl b 22 R RG24 8 L (3 P>0.05) . AMAIHRF%EE ST HR 2SR IR
B H Nugent PFA 5% (pHAE ST % (H,0, 5% % \LE BAPE B SNA PRV EL G125 X5 BB AL (1) P<<0.05) s S/ IMIRIEAA 1.3 .6 7 K i
WRAR AR DNA BHPE 2R 3 T35 BB (34 P<<0.05) . £ [ & Logistic AT W, B B ERAE S AR RS % BGE pHA(E %
JH0, 58 5 AM BTG (33 P<0.05) o BEG R AY T 4 7F H R (area under the curve, AUC) 24 0.821(95%C1:0.734 ~ 0.900) ,
HURRE g 78.00% , K¢ T R 77.08% . 51 AM S B A 8 58 B4 B AR A G 7 R AR DNA FHEEECN 8 WL, 8 ik
RS RERR  pH H S I H,0, 58 5 AMAEAEMNT A G . B PRSI MASRR UL LG & 5 A E T 2T 5000E .

(X888 ] FERAUe; BERMAER; EFETERFA DNA ; L3R
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Analysis of vaginal microecology, detection characteristics of reproductive tract
pathogen DNA, and related factors in patients with adenomyosis

WANG Yihong', ZHU Jingling', WANG Yan’, ZHANG Zhenfeng', ZHANG Weijie'

(1. Department of Gynecology, The Second Affiliated Hospital of Henan University of Science and Technology,
Luoyang 471000, Henan, China; 2. Department of Gynecology, The First Affiliated Hospital
of Henan University of Science and Technology, Luoyang 471000, Henan, China)

[ Abstract ] Objective To characterize vaginal microecology and target reproductive tract pathogen DNA detection in patients
with adenomyosis (AM) and to identify associated factors. Methods This case-control study included 50 women with AM treated at
The Second Affiliated Hospital of Henan University of Science and Technology from November 2024 to November 2025 and 48 women
without AM examined during the same period. Morphological indicators of vaginal microbiota, functional indicators[vaginal pH value,
H,O,, leukocyte esterase (LE) and sialidase (SNA)], Nugent scores, and target pathogen DNA positivity were compared between the two
groups. Variables were selected according to the number of outcome events, clinical relevance, and intervariable correlations for
multivariable binary Logistic regression, and the discriminatory performance of the model was evaluated. Results Histories of infertility
and intrauterine procedures were more frequent in the AM group than in the control group (all P<<0.05), whereas the other baseline
characteristics were comparable (all P>0.05). The AM group showed higher proportions of abnormal flora density, flora diversity,
dominant flora, Nugent score, vaginal pH, and H,O,, as well as higher LE and SNA positivity (all P<<0.05). DNA positivity for
Ureaplasma parvum serovars 1, 3, and 6 and Ureaplasma urealyticum were also higher in the AM group (all P<<0.05). Multivariable
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Logistic regression identified a history of intrauterine procedures, abnormal dominant flora, abnormal vaginal pH, and abnormal H,O, as

factors independently associated with AM (all P<<0.05). The combined model yielded an area under the receiver operating characteristic

curve of 0.821 (95%CI: 0.734-0.900), with 78.00% sensitivity and 77.08% specificity. Conclusion

Vaginal microecological

abnormalities and DNA positivity for selected reproductive tract pathogens are more frequently observed in patients with AM. A history of

intrauterine procedures, abnormal dominant flora, abnormal vaginal pH, and abnormal H,O, are independently associated with AM;

however, the above results do not yet establish a causal relationship and require further prospective studies for verification.

[ Key words ] Adenomyosis; Vaginal microecology; Reproductive tract pathogen DNA; Dominant flora

FE BRI (adenomyosis , AM ) Jg Il PR UL 18
PEER R BN, LB N B AR AR B ) ot 5= 6 42 A
FE WUZ A BRRAE , 32 B B R R4 M 5 A4 9
% SR L WK H B R TR N I
WL e A AR R A AR S T, WFSE R AMO AT
A SR AT 55 e W 2R AL RS 1 A 5 A
AV AR UIALE o A B IEF BIE LA
FLERAT B R B RE, vl ad AR5 R v 3 o 2k
it E AL (H,0,) KA 510 300 17 e 1 2 5 R B
S TERESS R RN BE 2 T BE R I B A
BARREM IS R RS . AR
71N 5 BF 0 Tl 2 25 Ay R 4 A B o A A L B P
5 2R aRkgm A (HHAE AM B3 R IE 2
MRS A PR . T DL B35 &= AR 4R
S3HTFE R AR A 2% DIRE2EFE AR  Nugent P53 Fil H
B 2B B T 5 B AR DNA A H 17 0, #R 1T 5 AM ) 56
R ONRE RS % |
1 &BERS5HE
1.1 FARIH

AR FE R FH B O 81— BRI SR T, e e
Y9N 2024 4F 11 A 2 20254F 11 A A pRHL K235
T BRE BR B S SRR 1 L M 98 . M A BRI
@ 45 18 ~ 55 %, A PEAETE 1 ;@ KRl 48 h T
PEAE TG TG B8 bk A SR8 I 2 5B ARG S d Yok
F 52 B 30 s B T AR OCTR YT ARl A R el B
KW ;@ X LY ISR E S 5 A . HE
BrAn i : O 4 B 0 sl 2L 5 @ A2 AE I B S5 [
Sy s B A IR E R T IR 9T A B T B 4
iE JEYL ;@ A1 A B et pe s 4 B S R
i s & FEAEAETHIE WY s © 3 34 H Nl R 28
25D 145 554 .

AM 2148 A 50 1] AM 221, R4k 58 I R B
ERMG A AR F 25 A W s BT S BN
HEMb i [ 75 8 | T iR [ 7 2R AR G e LA

WY W 5 45 & A G 2L 4R 18 (magnetic resonance
imaging, MRI) H W7 , 8252 F- R 3 DL AL 2100 #2245
AR o KT BRAE AN A R 48 BilHE AM 2o, 4532
I SR R) B RRS Ar S 22 BE R, BN O
BIT S SRR IE | Sl A e R . AR 2
PR R 58 B i 5 e A8 B 2 51 et v (it
445 :1.2025011) .
1.2 MRFAE
121 BLEMESIRA RS

SR RIS IV A A oL, A P e A i B A 2 5
BN E s, dH] 2 SCTCEHT o e FTE M EE 1173
b SRAE SR WA : 1 4 T BB A B 252 S T g
R, 75 1 AR IRAEE T H bp AR BRI
TR DNA KGN o ARAS R B IS SN R A, SR o e v ke
o f AT B AR AL, LAY g
122 IR

Ay R HF5 %X (body mass index, BMI) 4]
TAR IS 2RO P AN S BRI R S (7
VIR 55 A I S (S R M PR 2 Js A ) B B 4 o
(NI 2 Witk &1 s s B A A 58RI ) 45
g
1.3 MR

BAE A A 25 ) RE A K I 5 Unie—500 1Y B 38 £
A S L AR B B AE D A BR S | L 45
& Bl TE 1 20202220605) i , T 2 2 R 0 4
Comet—400 #Y FJ138 R = A5 Bk 43 A RGuA I 5 D=
G >R FH B 2 3R A 1) 6 (A el LR
Aok AP AT BR2Y F] L 4t 5 20182220193 ), Al
pH H,0, . H 4l Je BB F (leukocyte esterase, LE ) M ME
2 i (sialidase , SNA) o

(1) BHERERHESZHRIR 4 WA A 1T A
[ahis ol AN A S ol Y ek N ok Y
MEREY R T ~ NV, T ~ YO ESR AT 1
Pl T WA E R 5 s ASLIR AT B A 3 T R
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(2) B13E B RED) BE 2 T8 bR A 0 [ 36 pH {E
H,0,.LE % SNA. pH{E 3.8 ~4.5 JIE 4 , # Hi%iE
Rl 22 A 57 5 H,0,22 wmol/L oW 1E %, Ik T %K F
F 32 R S 5 LE BE A $2 7 BH 3 JR 38 28 6E K, SNA
BHPAE B8 7 200 TR 1 I8 5 R G DR 4 T 4 g i P o

(3) Nugent W43 : 55 2= Ju (0 J5 LSS ZLAT A L]
TE I 98 TR AR TR A B T TR R T TR S R
WL, B 0~1047 0~34r HIEH ,4~64r kpH]
B 7 ~ 10 23 $2 7 41 B P B B 0 5 A 50K >3 0
XA Nugent PEIF 575 o

(4) H b5 588 9 5 A DNA 460 350 H A 45 L
SNIREAR L5 7 1,36 14, i IR IR A4 | A T80 57 it
A AR TE SRR R 2 B VD IR A LR B PR Al
TR 2, AT —3 H DNA A BHPE BT 5% R AR v
H b5 I A DN A B .

14 ZiFEAHE

K SPSS GetH #R A AT R 40 o AP IES
PERG 56 (1) 31 12t B0 L B bR o 25 (s ) e, A11H]
FUAAT ST AR ¢ R 30 s A4 IEAS 0 A 5 LA 8K

(DU o3 2 B a] ) o, R FHRRFIAR 3 . 1T858
111 (%) Fe7 , A1) L BAT x A6 56 8 Fisher B D) HE A<
o DR BT EIRIUE AR (F=0,2&=1).
e 16 725 i 7 1 1B (B B R R 23 B P<0.10, 455 i
IR R AN JEARAE S AR R 5% pHAE
S S H,0, 500 44 Z 2R (TO/IE W =0, £ 15+
W=1), RHZEZHEEK 43I Logistic [71 553 #1737
MEHE R, I (odds ratio, OR) ) 95% & 157
X 18] (95% confidence interval , 95%CT) . A& 48455 7 i
WU ABE 22 22 il 37 1 5 #& AE FF AF (receiver operator
characteristic, ROC) il £k , i1 3 1 £k T i X (area
under the curve, AUC) K& 95%CI, UL 24 % 48 5 e KAE
i S AR R R S . B P<<0.05 K
2R EAGI R L
2 #HR
21 —BRAEBILR

PIZHAE I BMI ) A 0% 22 00 S 7 Ik e 35 22
S TG FE XL (B P>0.05) . AM 4 AZ L File
FEFRAE S LA 4 e T IR 2 (38 P<<0.05) s AL+
VIR 7 A BBE S (6 A B e 2 fi 9% R A o e B 22
S¥IG AR L (HP>0.05)(F 1),

Rl FAH-REABLLE s, 61(%) ]

25 () BMI (kg/m?®) WA () ZE () PR (R)
AM4 (n=50) 37.86+5.64 23.38+3.09 13.55+1.39 2.12+1.02 1.38+0.79
XTHEZH (n=48) 36.95+5.41 22.94+3.02 13.73+1.34 1.97+0.96 1.27+0.75

t/x¢/Fisher 0.815 0.713 -0.652 0.749 0.706
P 0.417 0.478 0.516 0.456 0.482

217 A FE U SR R 18 M A s R B ERAE L
AM4] (n=50) 13 (26.00) 10 (20.00) 7 (14.00) 6 (12.00) 22 (44.00)
XTHEZH (n=48) 5 (10.42) 8 (16.67) 5 (10.42) 4 (8.33) 11 (22.92)

t/x¢/Fisher 3.966 0.181 0.293 — 4.874
P 0.046 0.670 0.589 0.741 0.027

W@ BMI: {REFRE; AM: T E RN

2.2 PFREMAESKRNIERR
AM HFEBE AR B R R 2 R 55 L
FRE S5 Nugent PE4r 5%  pH 5%  H,0, %% .
LE FA P e SNA BH P Fo 9] 35 5 7 %0 B4 (3 P<
0.05)(5£2).
2.3 THHABREEEREREME DNA WK HIER LR
AM ZH B0/ R A I 37 789 1.3 .6 S S iR i D A
DNA FH: 338 8 T4 R4 (34 P<0.05) s HiAy H bndis
JE A& DNA BHPE R L 22 S g it B X (B P>
0.05)(%£3),

2.4 %I[EZ Logistic B39 #7

DIJE TS B AM A R A 6 8 B e sl L3R
S pHIESS W X H,0, 5 % 90 A Logistic [7] 9451
B, 25 R, iR 4TE RIS AM Al Sy A0 G (3
P<0.05)(F4).

A X, =T I ERAE S X, =LA WS
W LOX,=pHEH S ,X,=H0,%% ., BN K.
Logit (P) =-1.8324-0.936XX,4 1.214xX,+1.026x
X,+0.912xX,, Hor Pk £ AM 1 TRIAE .

X A 45 1 ROC il 26 (1) AUC 7 0.821 (95%Cl
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F2 FABEMESKRNIERIEEH(%)]
JEA2EE R N
Al ANERE S AN E RERSE Nugent JF7 5
AM#A (n=50) 28 (56.00) 31 (62.00) 27 (54.00) 30 (60.00)
YR (n=48) 14 (29.17) 16 (33.33) 13 (27.08) 14 (29.17)
X 7.200 8.064 7.345 9.411
P 0.007 0.005 0.007 0.002
a5 UrfeEdEbn
pH{ESH H,0, 7% LE [F4: SNA FAE:
AM4] (n=50) 29 (58.00) 26 (52.00) 24 (48.00) 21 (42.00)
XFHRAL (n=48) 15 (31.25) 12 (25.00) 11 (22.92) 10 (20.83)
X 7.083 7.520 6.711 5.073
P 0.008 0.006 0.010 0.024
e AM: FEMBNDE; LE: HARERES; SNA: MERER 1.
#3 WABREEEREEKDNABRMREE[6(%)]
F5 g5 H AM4] (n=50) YFHRAL (n=48) X/Fisher P
1 THINIR LA 1 %51 12 (24.00) 3 (6.25) 5.952 0.015
2 /IR A 3 951 15 (30.00) 4 (8.33) 7.356 0.007
3 TWUNIR AR 6 74 10 (20.00) 2 (4.17) 5.714 0.017
4 W/INIR R 14 70 3 (6.00) 2 (4.17) — 1.000
5 NI 5 (10.00) 3 (6.25) — 0.715
6 HEg AR 4 (8.00) 2 (4.17) — 0.678
7 T 2% BT 1 (2.00) 0 (0) — 1.000
8 YRR A SR 2 (4.00) 1 (2.08) — 1.000
9 itk R DR D A 18 (36.00) 5 (10.42) 8.924 0.003
10 LS R 2 A 1 (2.00) 1 (2.08) — 1.000
T AM: TEMRIUN
Fx4 AMMBEXEZEZEMEEZE Logistic B39 #
AR i B SE Wald x* OR 95%C1 P
B AR 0.936 0.408 5.265 2.550 1.147 ~ 5.670 0.022
IR S 1214 0.447 7.378 3.366 1.400 ~ 8.091 0.007
pHE S 1.026 0.414 6.147 2.790 1.239 ~ 6.286 0.013
H,0, 5% 0.912 0.401 5.168 2.489 1.133 ~ 5.468 0.023
e -1.832 0.585 9.808 0.160 0.051 ~ 0.503 0.002

W AM: FEIRIUR; OR: L3 IL; 95%CI: 95% B XA,
0.734 ~0.900) . LLFUMHER 0.504 e HEMRIBT(E , i
TR R 78.00%, FF 5 R 77.08%, 2 B 18 R
0.551, 7B ELAG B 41 11 S35 RE -

10
08l
i 061
%
B 04}
02}
’ — BARE (AUC=0.821)
0 02 04 06 08 10
1-FERE

E1 BEEHEENAS AM B ROC Hhgk
H: AM: TEBIUA; ROC: ZIXFHERAERFE; AUC: #hek Fimifl,

3 itig

AM R KB 4%, SRAE N A BEVE T 55 T
W -JILZE 52 S IX S5 kR S5 ] e 5 H kR ke
AR, ARG &I, AM 422 o 49 v T 0
H, 5 AM AT 1T RERIm KR 5 — B (B0
151 —% FEBIF 5% 0 1k I AS 22 55 AML 9 s TR , AN
REE AT B U S i R B A,

AM AR B AR 2Rk B D 3 DR 53 LU 181
Tk, P27 W18 R A A A2 e P T R, FLIRAT A0
AU I, B R P R B8 AN A HE BT RE ) RT RE Az 3
S AHEGEH pH A \H,0, . LE (SNA & Nugent 7¥
A3 2 8] 22 5 T Rl R 2524 A4 J2 T R e 1 B
E A SRS AR . (B & $8 b5 Z (R A7 78 A ) 27 Bk
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2, AT IR LA R 258 5y 7 A A2 v i R 4 SE 3k

B, PRI 2 RSt B B A R 3 1 1 00 4 AT
pH{H X H,0,38 45

AM ZH S/ NIRJEAAR 1.3 .6 78 K% fift ik K 44 DNA
PR S5 8 (BRI GE X R 1 TE 75 IR 1 S R e
AT I ez 0 25 R B i B R A i R AR DNA K
STCREARIE A , AN BE LR S IR 6 sh e s g . BT
TET G T A1, TG 72 40 3 D A S 5 AL 22 [ g s ) I
¥ o F 40 TR it BE A B3 T g T R R 3 4 i R
B AR PGEREER S R RRE S5 AM &
A BEAR  ARWEGE ARG I HPV (HIV R 22 % B): 14
B HA 5 75 40 T A ECE , 2518 AN REAMEZ i AR
TE R DA

ZH BT R BN B ERE L LSR5
# pH A 5% M H,0, 575 5 AM T ARG . B e 4
YERT e 5 F 8 WIR-WUZ S A X0 A O R
W pH {H 5 H,0, W) Jsz Bl B 38 1 A= 25 45 44 A T g
A, BEARIRIAUC H 0.821, /s — & ) il fig
(EHIZ S ok A A —REAS, i e = hsr ABERSIE . -
W R B U B B8 124 A G, N RE R LA 2 X BE 38 B
S AM (145 IR B8 H T I R i

ZE b AM BB RS 2 B B R A S Ry
H AR A= 5 8 A DNA BHYE o B s B s R 3
HESEH  pHAE S H A H,0, 5% 5 5 AM fE7E 7 A 56,
IRA MR B —E HNEE Ty o S8 T ARG i Sk
A PR, IR AR ARG, # AN BE T R R
e ak B R R T ARER A
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