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RPL

OR (95% CI)

Crude 1.01(1.00-1.02) 0.23

Adjusted 1.01 (1.00-1.03) 0.09

DFI, DNA fragmentation index; RPL, recurrent pregnancy loss; OR, odds ratio; CI, confidence
interval. Adjusted model: adjusted for age, BMI, education, smoking, alcohol consumption,
chronic diseases, urogenital infections, varicocele, semen volume, sperm concentration, total
motility, progressive motility, TMSC and normal morphology.





OPS/images/fendo.2024.1503905/crossmark.jpg
©

2

i

|





OPS/images/fendo.2024.1503905/fendo-15-1503905-g001.jpg


OPS/images/fendo.2024.1493186/table3.jpg
kinematics

VCL (um/sec), median (IQR) | 325 (233-43.9) 32,0 (22.7-43.5) 33.3 (24.0-44.7) 0.18
VSL (m/sec), median (IQR) 137 (9.1-185) 13.2 (8.8-18.5) 142 (9.6-18.6) 019
VAP (um/sec), median (IQR) | 17.5 (12.0-23.5) 16.9 (11.7-23.4) 18.1 (12.6-23.7) 018
BCF (Hz), median (IQR) 8.3 (5.7-11.6) 8.0 (54-11.6) 8.7 (5.9-11.6) 013
ALH (um/sec), median (IQR) 23 (20-24) 22(20-24) 2.3 (2.0-2.5) 025
MAD (degrees), median (IQR) | 13.9 (11.1-16.6) 13.7 (10.9-16.6) 139 (11.3-16.7) 030
LIN, median (IQR) 387 (32.8-43.9) 38.4 (32.5-43.8) 39.1 (33.2-44.2) 026
WOB, median (IQR) 50.8 (45.3-55.1) 50.6 (45.1-55.0) 512 (45.5-55.4) 025
STR, median (IQR) 74.8 (64.4-79.4) 74.4 (63.9-79.2) 753 (65.1-79.6) 0.14

VCL, curvilinear velocity; VSL, straight-line velocity; VAP, average path velocity; BCE, frequency of beat cross; ALH, mean amplitude of lateral head displacement; MAD, mean angular
displacement; LIN, linearity coefficient; WOB, wobble coefficie

5 STR, straightness coefficient.
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Semen parameters Case

OR (95% Cl)

Crude

Volume < 1.5 ml 0.72 (0.48-1.08) 0.12
Concentration < 15 million/ml 1.10 (0.72-1.66) 0.67
Progressive motility <32% 0.82 (0.66-1.03) 0.09
Total motility <40% 0.84 (0.68-1.03) 0.10
TMSC < 9 million V 0.96 (0.62-1.47) 0.85
Normal morphology < 4% 1.00 (0.67-1.48) 0.99
DFI > 30% 1.24 (0.79-1.92) 0.35
Adjusted

Volume < 1.5 ml 0.75 (0.49-1.13) 0.17
Concentration < 15 million/ml 1.00 (0.96-1.00) 0.99
Progressive motility <32% 0.80 (0.64-1.01) 0.06
Total motility <40% ‘ 0.80 (0.64-1.00) 0.05
TMSC < 9 million | 0.89 (0.57-1.38) 0.60
Normal morphology < 4% 0.91 (0.60-1.38) 0.67
DFI > 30% 1.24 (0.78-1.95) 0.36

RPL, recurrent pregnancy loss; TMSC, total motile sperm count; DFI, DNA fragmentation
index; OR, odds ratio; CI, confidence interval.
Adjusted model: adjusted for age, BMI, education, smoking, alcohol consumption, chronic
diseases, urogenital infections, and varicocele.
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UU-negative UU-positive

NariaBles (n=966) (n=249)
Gestational age (weeks; mean + SD) 38.26 +2.20 3831 +2.16 38.07 +2.38 0.291
Preterm delivery rate (n (%)) 125 (19.23) 100 (18.94) 25 (20.49) 0.695
Type of delivery (n (%)) 0.110
Normal delivery 226 (34.77) 176 (33.33) 50 (40.98)
Cesarean delivery 424 (65.23) 352 (66.67) 72 (59.02)
Singleton pregnancies rate, n (%) 547 (84.15) 444 (84.09) 103 (84.43) 0927
Twin pregnancies rate, n (%) 103 (15.85) 84 (15.91) 19 (15.57)
Neonatal sex rate (n (%)) 0.978
Female neonate 341 (45.29) 277 (45.26) 64 (45.39)
Male neonate 412 (54.71) 335 (54.74) 77 (54.61)
Apgar score (mean + SD) 9.81 +0.51 9.81 +0.52 9.83 + 0.48 0.685
Neonatal weight (kg; mean + SD) 3.07 = 0.66 3.08 +0.66 3.04 £ 0.67 0.559
Neonatal height (cm; mean + SD) 49.07 +2.64 49.07 + 2.63 49.04 £2.71 0.878
Very low birth weight (< 1500 g) n (%) 12 (1.59) 9 (1.47) 3(213) 0478
Low birth weight (1500-2499 g) n (%) 126 (16.73) 99 (16.18) 27 (19.15) 0.394
Normal birth weight (2500-3999 g) n (%) 588 (78.09) 479 (78.27) 109 (77.31) 0.803
Macrosomia (= 4000 g) n (%) 27 (3.59) 25 (4.08) 2 (141) 0.125

IQR, interquartile range (25% and 75% percentiles); SD, standard deviation.
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VELELIES

Male age (years; mean + SD)

Female age (years; mean + SD)

BMI of male (kg/m% mean + SD)

BMI of female (kg/m’ mean + SD)

Duration of infertility (years; mean + D)

Types of infertility

Primary infertility (n (%))

Secondary infertility (n (%))

Female basic FSH (mIU/ml; mean + SD)
Female endometrial thickness (mm; mean + SD)

Ovulation induction (days; mean + SD)

Total

(n=1215)
3225+ 504
33.60 £ 5.88
24.80 £ 339
22.75 327

291 £234

532 (43.79)
683 (56.21)
7.56 + 2.63
10.54 + 264

9.63 + 4.16

UU-negative
(n=966)

3222 +5.09
33.60 + 5.82
2474 £ 322
2283 +£3.29

2.89 £228

426 (44.10)
540 (55.90)
7.51 £ 256
1057 +2.70

9.57 + 4.13

UU, Ureaplasma urealyticum; SD, standard deviation; BMI, body mass index; FSH, follicle stimulating hormone.

UU-positive
(n=249)

32.38 + 4.88
3357 £6.12
25.05 +3.98
2245 +3.18

3.00 £ 2.59

106 (42.57)
143 (57.43)
7.75 £ 2.87
1042 +2.42

9.87 + 4.31

0.651

0.950

0.254

0.102

0.529

0.665

0.235

0.423

0.321
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UU-negative UU-positive

NariaBies (n=966) (n=249)

Abstinence time (days; median (IQR)) 4.00 (3.00, 7.00) 4.00 (3.00, 7.00) 4.00 (3.00, 7.00) 0.744
Semen volume (ml; median (IQR)) 3.00 (2.10, 4.00) 3.00 (2.10, 4.00) 3.00 (2.00, 4.00) 0.566
Sperm concentration (x10%/ml; median (IQR)) 77.04 (46.38, 127.68) 78.61 (47.18, 127.32) 75.40 (43.89, 131.94) 0.706
Progressive motility (%; median (IQR)) 39.63 (29.05, 51.52) 39.22 (27.96, 51.59) 4177 (3135, 51.38) 0.079
Total motility (%; median (IQR)) 46.60 (34.36, 59.45) 46.16 (33.89, 59.25) 48.57 (36.69, 59.90) 0.088
Leukocyte count (x10%ml; median (IQR)) 0.16 (0.08, 0.35) 0.16 (0.08, 0.35) 0.16 (0.09, 0.35) 0.323
AsA (%; median (IQR)) 2.00 (1.00, 4.00) 2.00 (1.00, 4.00) 2.00 (1.00, 5.00) 0.020
Normal morphology (%; median (IQR)) 6.00 (4.00, 7.00) 6.00 (4.00, 7.00) 6.00 (4.00, 8.00) 0.293
DFI (%; median (IQR); n=139) 12.92 (9.34, 18.33) 12.79 (9.35, 18.18) 14.28 (9.00, 18.69) 0.276
HDS (%; median (IQR); n=139) 6.01 (4.66, 7.86) 5.75 (4.62, 7.68) 6.54 (5.14, 8.74) 0.014

IQR, interquartile range (25% and 75% percentiles); AsA, antisperm antibody; DFI, DNA fragmentation index; HDS, high DNA stainability.
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UU-negative UU-positive

panables (n=966) (n=249)

the number of oocytes (n (%)) 11.19 £ 7.26 11.38 £ 7.33 10.44 £ 6.95 0.068
Normal fertilization rate, n (%) 9034 (66.47) 7274 (66.17) 1760 (67.72) 0.133
High-quality embryo rate, n (%) 4969 (55.01) 4010 (55.13) 959 (54.49) 0.629
Blastocyst formation rate, n (%) 2966 (49.02) 2383 (49.05) 583 (48.87) 0.909
Embryo implantation rate, n (%) 900 (39.53) ‘ 729 (39.73) 171 (38.69) 0.688
Clinical pregnancy rate, n (%) 767 (63.13) 614 (63.56) 153 (61.45) 0.537
Miscarriage rate, n (%) 117 (15.25) 86 (14.01) 31 (20.26) 0.054

Live birth rate, n (%) 650 (53.49) 528 (54.66) 122 (48.99) 0110
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Mode Metabolites VIP P-VALUE
PGs
ESI- 1 Prostaglandin J2 239 1.989799 0.011599
ESI- 2 Prostaglandin D2 2.39 1.988324 0.006764
ESI- 3 15-Deoxy-A12,14-prostaglandin D2 231 1.979999 0.006856
ESI- 4 Prostaglandin E2 2.69 1.953277 0.011912
ESI- 5 13,14-Dihydro-15-keto-PGE2 1.91 1.762489 0.004588
ESI- 6 ent-Prostaglandin F2o. 247 1.747608 0.028156
Acylcarnitines
ESI+ 7 Hexanoylcarnitine 1.68 1.5969 0.008472
ESI+ 8 Acetyl-L-carnitine 1.46 1.404584 0.047536
ESI+ 9 L-Carnitine 145 1.388692 0.023368
ESI+ 10 Propionylcarnitine 1.53 1.640512 0.004706
Nucleosides
ESI+ 11 Hypoxanthine 137 1.555766 0.021995
ESI- 12 Thymidine 157 1.832369 0.018468
ESI- 13 Uridine 1.29 1.622794 0.021227
ESI- 14 Guanosine-5'-monophosphate 2.56 1.767177 0.041752
ESI+/- 15 Inosine 234 1.877633 0.016096
‘ Amino acids and dipeptide
ESI+ 16 L-Methionine sulfoxide 0.46 1.97596 0.002997
ESI+ 17 Gly-Tyr 1.1 1.723937 0.005169
ESI- 18 gamma-Glutamylleucine 0.66 1.486205 0.03755
ESI- 19 Leucylproline 0.68 2.032455 0.028172
ESI- 20 D-Glutamine 0.67 1.973361 0.025406
organic acid
ESI- [ 21 13-HPODE 0.45 2.313781 0.000442
ESI- 22 Tetradecanedioic acid 0.55 2.045986 0.027065
ESI- 23 3-Methylglutaric acid 0.58 2.032535 0.00371
ESI- 24 Hexadecanedioic acid 0.68 1.668895 0.04492
ESI- 25 Azelaic acid 0.51 1.659492 0.046438
ESI- 26 CITRAMALATE 1.32 1.565828 0.025785
ESI- 27 Orotic acid 148 1.718916 0.036149
ESI+/- 28 Suberic acid 0.5 2.069452 0.019755
‘ others
ESI+ 29 Nicotinamide 151 1.478073 0.017481
ESI+ 30 Histamine 0.6 1.762852 0.002594
ESI+ 31 N-Methylhistamine 0.51 2.107697 0.000019
ESI- 32 D-Glucose 6-phosphate 1.45 1.813342 0.029537
ESI- 33 Dihydroxyacetone phosphate 16 1.779492 0.007019

ESI- 34 L-Kynurenine 0.74 1.760346 0.019652
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parameters

Volume (ml), median (IQR) 32(23-4.2) 32(2.2-43) 3.1 (2.3-4.1) 0.87
< 1.5 ml, n (%) 107 (7.2) 69 (8.1) 38 (6.0) 0.12
Concentration (million/ml), 68.2 (38.0-120.0) 67.7 (37.3-123.2) 69.5 (39.6-118.3) 0.73
median (IQR)

< 15 million/ml, n (%) 96 (6.5) 53 (6.2) 43 (6.8) 0.67
Progressive motility (%), 40.4 (28.6-52.3) 39.4 (27.3-52.0) 4211 (29.8-52.7) 0.09
median (IQR)

< 32%, n (%) 471 (31.7) 285 (33.4) 186 (29.3) 0.09
Total motility (%), median (IQR) 45.6 (32.6-58.6) 44.5 (31.5-58.5) 47.7 (33.6-58.8) 0.12
< 40%, n (%) 577 (389) 346 (40.7) 231 (36.4) ‘ 0.10
TMSC (million), median (IQR) 94.9 (39.1-204.0) 92.0 (36.1-202.4) 97.0 (44.5-205.2) ‘ 0.33
< 9 million, n (%) 91 (6.1) 53 (62) 38 (6.0) ‘ 0.85
Normal morphology (%), median = 7.0 (5.0-8.0; 1437) 7.0 (5.0-8.0; 826) 7.0 (5.0-8.0; 611) 0.38
(IQR; n)

< 4%, n (%) 106 (7.4) 61 (7.4) 45 (7.4) 0.99
Leukocytes(x10%/ml), median 0.08 (0.03-0.29; 873) 0.04 (0.01-0.08; 511) 0.06 (0.03-0.28; 362) 017
(IQR; n)

AsAs (%), median (IQR; n) 1.0 (0.0-3.0; 575) 1.0 (0.0-3.0; 334) 2.0 (0.0-4.0; 241) 020
DFI (%), median (IQR) 11.9 (7.6-17.9) 119 (7.6-17.8) 119 (7.7-18.3) 0.41
>30%, n (%) 84 (5.7) 44 (5.2) 40 (6.3) 0.35
HDS (%), median (IQR) 6.6 (4.9-8.8) 6.6 (4.8-8.8) 6.6 (5.0-8.9) 0.34

IQR, interquartile range; TMSC, total motile sperm count; AsAs, antisperm antibodies; DFI, DNA fragmentation index; HDS, high DNA stainability.
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Age, mean + s.d. 322+56 324+58 320+54 0.29
BMI*, mean + s.d. 24.7 £34 24733 247 £3.5 0.78
Smoking status, n (%) 0.13
Nonsmoker” 865 (58.2) 510 (59.9) 355 (56.0)
Smoker 620 (41.8) 341 (40.1) 279 (44.0)
Drinking status, n (%) 0.60
Nondrinker® 677 (45.6) 393 (46.2) 284 (44.8)
Drinker 808 (54.4) 458 (53.8) 350 (55.2)
Education, n (%) 0.25
Middle school or lower® 299 (20.1) 162 (19.1) 137 (21.6)
High school 253 (17.1) 139 (16.3) 114 (18.0)
College/University 933 (62.8) 550 (64.6) 383 (60.4)
Sex frequency (weekly), n (%) 055
<1 174 (11.7) 93 (10.9) 81 (12.8)
1-2 973 (65.5) 563 (66.2) 410 (64.7)
>2 338 (22.8) 195 (22.9) 143 (22.5)
Chronic diseases, n (%)° 0.27
No 1309 (88.1) 757 (89.0) 552 (87.1)
Yes 176 (11.9) 94 (11.0) 82 (12.9)
Duration of infertility (year), <0.001
n (%)
<1 742 (50.0) 471 (55.4) 271 (42.7)
12 375 (25.2) 207 (24.3) 168 (26.5)
>2 368 (24.8) 173 (20.3) 195 (30.8)
Urogenital infections, n (%)° 0.74
No 1277 (86.0) 734 (86.3) 543 (85.7)
Yes 208 (14.0) 117 (13.7) 91 (14.3)
Varicocele, n (%) 0.004
No 1372 (92.4) 801 (94.1) 571 (90.1)
Yes 113 (7.6) 50 (5.9) 63 (9.9)

BMI, body mass index; s.d, standard deviation.

*Calculated as weight in kilograms divided by height in meters squared.
Pincluded never smoking and no smoking during the past 3 months.
“included never drinking and no drinking during the past 3 months.
included primary school and junior high school.
included diabetes, hypertension, and hyperlipidemia.
included epididymitis, prostatitis, balanoposthitis, and seminal vesiculitis.

d
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