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pesticide residues in relation to semen
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ORIGINAL ARTICLES: ENVIRONMENT AND EPIDEMIOLOGY

A prospective cohort study
of physical activity and time
to pregnancy

Lauren A. Wise, Sc.D., 2P Kenneth J. Rothman, Dr.P.H.,> Ellen M. Mikkelsen, Ph.D.,° Henrik Toft Serensen, M.D.,>¢
Anders H. Riis, M.S.,% and Elizabeth E. Hatch, Ph.D.?
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Physical activity at baseline and time to pregnancy.
Unadjusted model® Adjusted model®

Pregnancies Cycles FR 95% CI FR 95%CI

Vigorous physical activity, h/wk
None 500 2,856 1.00 (ref.) 1.00 (ref.)

<1 566 3,492 091 0.80-1.04 0.88 0.77-1.01
1 440 2,607 094 0.81-1.08 0.87 0.76-1.01
2 520 3,156 0.93 0.82-1.07 0.84 0.73-0.97
3-4 342 2,295 0.82 0.70-0.95 0.73 0.63-0.86
=5 116 819 0.77 0.61-0.96 0.68 0.54-0.85
Moderate physical activity, h/wk

< | 161 1150 1.00 (ref.) 1.00 (ref.)

1 227 1,543 1.02 0.82-1.27 1.00 0.80-1.25
2 538 3,273 1.17 0.96-1.41 1.15 0.95-1.40
3-4 720 4,283 1.19 0.99-1.44 1.16 0.95-1.40

29 838 40976 1.20 0.99-1.45 1.18 0.98-1.43
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Assessment of Physical Activity

* On the baseline questionnaire, women reported the average
number of hours per week that they engaged in PA during the
past year. They were asked to report moderate and vigor- ous
types of activity separately. Categories of response were
none, <1, 1, 2, 3-4, 5-6, 7-9, and R10 hours per week.
Examples were provided for vigorous (“running, fast cycling,
aerobics, gymnastics, or swimming’’) and moderate (“brisk
walking, leisurely cycling, golfing, or gardening”’) types of ac-
tivity. Based on the Compendium of Physical Activities , we
estimated total metabolic equivalents (METs) of PA per week
by summing the metabolic equivalents from vigorous exercise
(h/wk multiplied by 7.0) and moderate exercise (h/wk
multiplied by 3.5).
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committee opinion
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Reproductive Endocrinology and Infertility
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woman'’s age and cycle day. Data from Stanford and Dunson (17).

Practice Committee of the American Society for Reproductive Medicine and the Society for
Reproductive Endocrinology and Infertility. Fertil Steril 2021.
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Lifestyle factors that affect infertility.
Factor

Obesity (BMI >35)
Underweight (BMI <19)
Smoking

Alcohol (>2 drinks/day)
Caffeine (>250 mg/day)
Illicit drugs

Toxins, solvents

Impact on fertility

Time to conception increased two-fold
Time to conception increased four-fold
RR of infertility increased 60%

RR of infertility increased 60%
Fecundability decreased 45%

RR of infertility increased 70%

RR of infertility increased 40%

Study

Hassan and Killick, 2004 (53)
Hassan and Killick, 2004 (53)
Clark et al., 1998 (38)
Eggert et al., 2004 (50)
Wilcox et al., 1998 (58)
Mueller et al., 1990 (64)
Hruska et al., 2000 (67)

Note: Table reprinted from the document of the same name, last published in 2008, Fertil Steril 2008;90(Suppl):S1-6. BMI = body mass index; RR = relative risk.

Practice Committee. Optimizing natural fertility. Fertil Steril 2013.

COFMXITEDE FIRLICLKTGEDE

ZHITTVET,

A

ELTUTDHD

ORE;E (BMI>35) iFiRETOEAR A 2EIZ4 5
@BEDEE (BMI<19) I IRETHOEAB A 4{ZIZ1 S
QELE FIEDYRIHN60% EFRT S
@EEHE(1H28) FIEDYRIH60% L FH TS
®hI7x A4 (>250 mg/d): I EZE45%iF DT B
GOEEREY FIEDIYRIHN60%LEFETS

DD ERIDEF

REDIVRID40% LFT S



caffeine




High levels of caffeine consumption (500 mg; >5 cups of coffee
per day or its equivalent) have been associated with decreased
fertility (OR, 1.45; 95% CI, 1.03-2.04) (1).

During pregnancy, caffeine consumption over 200 to 300 mg per
day (2—3 cups per day) may increase the risk of miscarriage
(2,3,4) but does not affect the risk of congenital anomalies.

Overall, moderate caffeine consumption (1— 2 cups of coffee per
day or its equivalent) before or during pregnancy has no
apparent adverse effects on fertility or pregnancy outcomes.

Caffeine consumption has no effect on semen parameters in

1mﬁs@n 6’5,)-Uollund HI, Henriksen TB, Scheike T, Kolstad H, Giwercman A, et al. Does moderate alcohol
consumption affect fertility? Follow up study among couples planning first pregnancy. Bt Med J

1998;317:505-10.
2) Bolumar F, Olsen J, Rebagliato M, Bisanti L. Caffeine intake and delayed conception: a European multicenter

study on infertility and subfecundity. European Study Group on Infertility Subfecundity. Am J Epidemiol
1997;15:324-34.

3) Wilcox A, Weinberg C, Baird D. Caffeinated beverages and decreased fertility. Lancet 1988;2:1453-6.
4) Signorello LB, McLaughlin JK. Maternal caffeine consumption and spontaneous abortion: a review of the
epidemiologic evidence. Epidemiology 2004;15:229-39.

Povey AC, Clyma JA, McNamee R, Moore HD, Baillie H, Pacey AA, et al. Modifiable and non-modifiable risk
factors for poor semen quality: a case-referent study. Hum Reprod 2012;27:2799-806.
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Figure 4 Chronic endometritis.
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Prevalence of chronic endometritis in patients with infertility due to
hydrosalpinx or pelvic peritubal adhesions and effect of laparoscopic
surgical correction on pregnancy rates post in vitro fertilization

Hisao Osada ", Michiharu Seto ”, Kaori Nakase ©, Kenji Ezoe ¢, Osamu Miyauchi ?,
Hiroshi Fujita“, Yasuji Miyakawa “, Masaji Nagaishi “, Keiichi Kato ¢, Shokichi Teramoto ?,
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Effect of laparoscopic surgical correction on CD138 plasma cells.

No. of No. of No. of menstrual cycles required for CE negative® after
CD138 Cases surgical correction
PC %
A 2) (%) 1 2 3 4 5 6 cycles
20HPF
cycle cycles cycles cycles cycles
>100 418 1 1 1 1% 0
100 - 5(22) 2 2 1+ 0
i
50 — 18 10 3+ 1+ i 0
(8.0) 2% 1%
20 - 24 12+ 4 3+ 1% 0
(10.6) 2% 1 - s
10 - 30 13 6 + 2 0 6(8 —Gjté'~ﬁ%'|$1t
(13.3) 1 \
5- 43 14 1 0 L/ —C L %)
(19.0)
Total 124 54 20 1 | 3 1 0
(100) (43.5) (16.1) (8.9 (2.4) (0.8)
Cumulative negative 70 104 113 121 123 124
rate (56.5) (839 (91.1) (97.6) (99.2) (100.0)

1)cD138 PCs / 20 HPF (High-Power Field: 400x); 2CE was deemed negative
when there were < 5 CD138 PCs in 20 non-overlapping visual fields per HPF
using an optical microscope,; >Vaginitis was treated with vaginal suppositories

(metronidazole or chloramphenicol) for 7 days. RN
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Omega-3 fatty acid addition during pregnancy (Review)

Middleton P, Gomersall JC, Gould JF, Shepherd E, Olsen SF, Makrides M
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THYKRESEIZLEDA=DRBNLET,

Cochrane Database Syst Rev. 2018 Nov 15;11(11):CD003402.
Omega-3 fatty acid addition during pregnancy
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Analysis 1.1. Comparison 1 Overall: omega-3 versus no omega-3, Outcome 1 Preterm birth (< 37 weeks).
Study or subgroup Omega 3 No omega-3 Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Bergmann 2007 3/48 2/96 0.19% 3[0.52,17.36]
Bisgaard 2016 15/365 18/371 2.59% 0.85[0.43,1.65]
Bulstra-Ramakers 1994 8/32 10/31 1.47% 0.78[0.35,1.7]
Carlson 2013 12/154 13/147 1.93% 0.88[0.42,1.87]
Dilli 2018 6/52 9/68 1.13% 0.87(0.33,2.29]
Harper 2010 164/434 174/418 — 25.73% 0.91[0.77,1.07]
Hauner 2012 3/92 496 4 + 0.57% 0.78[0.18,3.4]
Helland 2001 1/301 2/289 { + 0.3% 0.48[0.04,5.27]
Horvaticek 2017 4/51 4/47 ‘ * 0.6% 0.92[0.24,3.48]
Makrides 2010 67/1197 88/1202 —_— 12.74% 0.76[0.56,1.04]
Malcolm 2003 0/31 132 4~ 0.21% 0.34[0.01,8.13]
Mardones 2008 22/493 32/477 —_— 4.712% 0.67(0.39,1.13]
Miller 2016 3/60 10/55 ‘— 1.51% 0.28[0.08,0.95]
Min 2014 8/60 15/57 4 ' 2.23% 0.51[0.23,1.1]
Min 2016 12/58 5/56 * 0.74% 2.32[0.87,6.15]
Oken 2013 0/31 217 4 0.46% 0.11[0.01,2.22]
Olsen 1992 9/266 15/267 { f 2.17% 0.6[0.27,1.35]
Olsen 2000 152/394 167/403 —e 23.96% 0.93(0.79,1.1]
Onwude 1995 22/113 19/119 —_—— 2.69% 1.22[0.7,2.13]
Ramakrishnan 2010 49/487 40/486 —_— 5.81% 1.22[0.82,1.82]
Razavi 2017 0/60 130 4 0.29% 0.17(0.01,4.04]
Smuts 2003a 14/142 17/149 t 2.41% 0.86[0.44,1.69]
Smuts 2003b 1/18 519 4 0.71% 0.21[0.03,1.64]
Taghizadeh 2016 3/29 2/30 + 0.29% 1.55(0.28,8.62]
Tofail 2006 30/125 27/124 —_— 3.93% 1.1[0.7,1.74]
Van Goor 2009 1/86 339 4 0.6% 0.15(0.02,1.41]
Total (95% Cl) 5179 5125 < 100% 0.89[0.81,0.97]

Total events: 609 (Omega 3), 685 (No omega-3)

Heterogeneity: Tau?=0; Chi?=27.31, df=25(P=0.34); 1>=8.46%

Test for overall effect: Z=2.54(P=0.01)

Favours omega-3

0.5

Favours no omega-3



Analysis 1.2. Comparison 1 Overall: omega-3 versus no omega-3, Outcome 2 Early preterm birth (< 34 weeks).

Study or subgroup Omega-3 No omega-3 Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
Bulstra-Ramakers 1994 3/32 6/31 + 4.92% 0.48[0.13,1.77]
Carlson 2013 1/154 7/147 4 + 5.78% 0.14[0.02,1.09]
Harris 2015 4/224 7/121 4 + 7.34% 0.31[0.09,1.03]
Horvaticek 2017 1/51 0/47 * } 0.42% 2.77[0.12,66.36]
Makrides 2010 13/1197 27/1202 —_— 21.74% 0.48[0.25,0.93]
Mardones 2008 2/493 10/477 < * 8.2% 0.19[0.04,0.88]
Min 2014 4/60 4/57 3.31% 0.95[0.25,3.62]
Min 2016 2/58 0/56 - } 0.41% 4.83[0.24,98.44]
Olsen 2000 42/394 60/403 —i— 47.88% 0.72[0.5,1.04]
Total (95% ClI) 2663 2541 < 100% 0.58[0.44,0.77]
Total events: 72 (Omega-3), 121 (No omega-3)
Heterogeneity: Tau?=0; Chi*=9.89, df=8(P=0.27); 1>=19.12%
Test for overall effect: Z=3.84(P=0)

(|).1 012 015 1 2 5 1(|)

Favours omega-3

Favours no omega-3



Analysis 1.3. Comparison 1 Overall: omega-3 versus no omega-3, Outcome 3 Prolonged gestation (> 42 weeks).

Study or subgroup Omega-3 No omega-3 Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Harris 2015 2/224 0/121 ' 1 3 1.54% 2.71[0.13,56.02]
Hauner 2012 1/92 0/96 3 1.16% 3.13[0.13,75.84]
Makrides 2010 6/1184 3/1183 + 7.14% 2[0.5,7.97]
Mulder 2014 0/68 0/67 Not estimable
Olsen 1992 32/266 27/267 —il— 64.13% 1.19[0.73,1.93]
Olsen 2000 26/782 11/791 — 26.02% 2.39[1.19,4.8]
Total (95% Cl) 2616 2525 B 100% 1.61[1.11,2.33]
Total events: 67 (Omega-3), 41 (No omega-3)
Heterogeneity: Tau?=0; Chi*=3.11, df=4(P=0.54); I’=0%
Test for overall effect: Z=2.49(P=0.01)
6.1 0i2 O.IS 1 é I
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Analysis 1.5. Comparison 1 Overall: omega-3 versus no omega-3,
Outcome 5 Pre-eclampsia (hypertension with proteinuria).

Study or subgroup Omega-3 No omega-3 Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bisgaard 2016 16/365 15/371 A 6.82% 1.08[0.54,2.16]
Bulstra-Ramakers 1994 5/32 3/31 t 1.4% 1.61[0.42,6.19]
Carlson 2013 2/154 2/147 = 0.94% 0.95[0.14,6.69]
D'Almedia 1992 2/50 5/50 2.29% 0.4[0.08,1.97]
Harper 2010 20/434 20/418 —_— 9.35% 0.96[0.53,1.76]
Harris 2015 2/224 0/121 + } 0.3% 2.71[0.13,56.02]
Horvaticek 2017 4/43 5/38 2.44% 0.71[0.2,2.44]
Jamilian 2016 0/27 1/27 * } 0.69% 0.33[0.01,7.84]
Makrides 2010 60/1197 58/1202 i 26.55% 1.04[0.73,1.48]
Mardones 2008 8/493 16/477 + 7.46% 0.48[0.21,1.12]
Mozurkewich 2013 10/77 5/41 2.99% 1.06[0.39,2.91]
Olsen 1992 0/266 5/267 2.52% 0.09[0.01,1.64]
Olsen 2000 25/398 23/420 — Tt 10.27% 1.15[0.66,1.99]
Onwude 1995 15/113 18/119 —— % 8.04% 0.88[0.47,1.66]
Ranjkesh 2011 2/50 10/50 4.59% 0.2[0.05,0.87]
Razavi 2017 5/60 3/30 1.83% 0.83[0.21,3.26]
Rivas-Echeverria 2000 1/63 14/64 ‘7 6.37% 0.07[0.01,0.54]
Smuts 2003a 5/142 10/149 + 4.48% 0.52[0.18,1.5]
Smuts 2003b 1/18 0/19 + } 0.22% 3.16[0.14,72.84]
Taghizadeh 2016 2/29 1/30 * > 0.45% 2.07[0.2,21.6]
Total (95% CI) 4235 4071 R = 100% 0.84[0.69,1.01]
Total events: 185 (Omega-3), 214 (No omega-3)
Heterogeneity: Tau?=0; Chi*=21.79, df=19(P=0.29); I*=12.8%
Test for overall effect: Z=1.84(P=0.07)
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Analysis 1.13. Comparison 1 Overall: omega-3 versus no
omega-3, Outcome 13 Rupture of membranes (PPROM; PROM).

Study or subgroup Omega-3 No omega-3 Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.13.1 Preterm prelabour rupture of membranes (PPROM)
Carlson 2013 4/154 4/147 _— 22.07% 0.95[0.24,3.75]
Harris 2015 7/240 8/129 —i— 56.11% 0.47[0.17,1.27]
Pietrantoni 2014 1/129 4/126 * 21.82% 0.24[0.03,2.15]
Subtotal (95% Cl) 523 402 i 100% 0.53[0.25,1.1]
Total events: 12 (Omega-3), 16 (No omega-3)
Heterogeneity: Tau?=0; Chi?>=1.25, df=2(P=0.53); 1>=0%
Test for overall effect: Z=1.7(P=0.09)
1.13.2 Premature rupture of membranes (PROM)
Harris 2015 4/240 4/129 — & T 19.91% 0.54[0.14,2.11]
Pietrantoni 2014 5/129 12/126 —— 46.47% 0.41[0.15,1.12]
Smuts 2003a 3/142 9/149 — 33.62% 0.35[0.1,1.27]
Subtotal (95% ClI) 511 404 - 100% 0.41[0.21,0.82]

Total events: 12 (Omega-3), 25 (No omega-3)
Heterogeneity: Tau?=0; Chi?>=0.21, df=2(P=0.9); 1>=0%
Test for overall effect: Z=2.51(P=0.01)
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TABLE 2 Multivariable analysis for psychomotor development domains at age 3 years according to quintile of fish intake during pregnancy (N = 91,909).

Quintile for fish intake? p-value for
trend *
3 5 (high)
Communication Crude OR 1.00 — 0.88 (0.79-0.98) 0.89 (0.80-0.99) 0.90 (0.81-1.01) 0.90 (0.81-1.01) 0.126
Adjusted OR - 1.00 — 0.89 (0.80-0.996) 0.90 (0.80-1.002) 0.91 (0.81-1.01) 0.89 (0.80-0.998) 0.094
Gross motor Crude OR 1.00 — 1.00 (0.90-1.11) 0.97 (0.87-1.08) 1.00 (0.89-1.11) 1.07 (0.97-1.19) 0.237
Adjusted OR 1.00 — 0.99 (0.89-1.10) 0.96 (0.86-1.06) 0.97 (0.87-1.08) 1.04 (0.94-1.16) 0.573
Fine motor Crude OR 1.00 — 0.97 (0.90-1.05) 0.90 (0.83-0.98) 0.85 (0.78-0.92) 0.87 (0.80-0.94) <0.001
' Adjusted OR - 1.00 — 1.01 (0.93-1.09) 0.94 (0.87-1.02) 0.89 (0.82-0.97) 0.90 (0.83-0.97) <0.001
Problem-solving Crude OR 1.00 — 0.90 (0.83-0.98) 0.86 (0.79-0.94) 0.89 (0.82-0.96) 0.87 (0.80-0.95) 0.002
Adjusted OR 1.00 — 0.90 (0.83-0.98) 0.87 (0.80-0.94) 0.89 (0.82-0.96) 0.86 (0.80-0.94) 0.001
Personal-social Crude OR 1.00 — 0.87 (0.77-0.98) 0.88 (0.78-0.99) 0.88 (0.78-0.99) 0.87 (0.78-0.98) 0.049
' Adjusted OR 4 1.00 — 0.88 (0.78-0.999) 0.89 (0.79-1.01) 0.88 (0.78-0.998) 0.87 (0.77-0.98) 0.037

Bold indicates significance. * Derived from logistic regression analysis-assigned categorical numbers to the quintile distributions and evaluated as continuous variables, Covariates were adjusted for mother’ age, previous deliveries, pre-pregnancy BMI (kg/m?), highest
maternal education level, annual household income, marital status, alcohol intake, smoking status, employment status, child’s sex, presence of a congenital anomaly, use of EPA and/or DHA supplementation, and psychological distress. *Energy-adjusted average
dietary intake for the period after participants learned of the pregnancy up until mid-late pregnancy.
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A significantly higher number of oocytes and Mil
oocytes were retrieved in the Study Group than in
Control Group (p=.03 and p =.04, respectively).

A higher fertilization rate (p =.004), more cleavage
embryos/patient (p =.01), blastocytes/patients
(p=.01) and cryopreserved embryos (p =.03) were
obtained in the Study Group.

No significant differences in biochemical or clinical
pregnancy, live birth, and miscarriage rates were
revealed, but a trend to a higher live birth rate was
revealed in the Study Group.
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Table 2. Patient and cycle characteristics according to oocyte recuperation rate.

Patient’s characteristics at the start of the cycle
Age (years)
<30
30-34
>35
BMI (kg/m?)
Tobacco use (yes)
AMH (ng/ml)
AFC
Cycle description
Pretreatment
Not antigonadotropic
Antigonadotropic
No pretreatment
Time of gonadotropin start
Follicular phase
Luteal phase
Type of gonadotropin
FSH
FSH+LH
Initial dose of gonadotropin (IU/day)
<225
226-299
>300
LH at the beginning of stimulation (IU/1)
<0.5
0.51-0.99
1.00-2.99
>3
Duration of stimulation (days)
<10
11
>12
Total dose of gonadotropin (IU)
Duration of GnRH antagonist administration (days)
<5
6
>6
LH the DT (IU/1)
<0.5
0.51-0.99
1.00-2.99
>3
Follicles >12 mm the DT (n)
<20
>20

E2 12-h post-triggering (pg/ml)
LH 12-h post-triggering (IU/1)
Progesterone 12-h post-triggering (ng/ml)
<3
>3

Oocyte recuperation rate

<10th percentile
n =139

39 (28.1%)
44 (31.6%)
56 (40.3%)
22.5 (20.1-24.9)
28 (21.7%)
1.91 (0.96-3.51)
14 (8-21)

67 (48.2%)
42 (30.2%)
30 (21.6%)

126 (90.6%)
13 (9.4%)

111 (79.9%)
28 (20.1%)

35 (25.2%)
47 (33.8%)
57 (41.6%)

58 (41.7%)

22 (15.8%)

59 (42.5%)
3375.0 (2456.2-4875.0)

67 (48.2%)
17 (12.2%)
55 (36.6%)

65 (46.7%)
18 (13.0%)
34 (24.5%)
22 (15.8%)
91 (65.5%)
48 (34.5%)
n=118
2378 (1449-3660)
34.9 (23.3-51.1)

8 (6.8%)
110 (93.2%)

>10th percentile
n=1281

320 (25.0%)
372 (29.0%)
589 (46.0%)
22.1(20.1-24.8)
215 (18.6%)
2.14 (1.24-3.78)
17 (11-25)

664 (51.8%)
304 (23.7%)
313 (24.5%)

1206 (94.7%)
68 (5.3%)

1081 (84.4%)
200 (15.6%)

424 (33.1%)
442 (34.6%)
414 (32.3%)

37 (3.6%)
28 (2.8%)
274 (27.0%)
677 (66.6%)

605 (47.2%)
227 (17.7%)
449 (35.1%)

3000.0 (2100.0-4200.0)

667 (52.21%)
246 (19.2%)
368 (28.7%)

)
395 (30.8%)
n=1066

2778 (1649-4470)

44.4 (30.4-65.0)

51 (4.8%)
1015 (95.2%)

0.43

0.77

0.40

0.01
<0.001

0.25

0.07

0.18

0.07

0.016

0.23

<0.001
0.01

0.14

0.37

0.02
<0.001
0.37



Table 3. Risk factors of an oocyte recuperation rate <10th percentile.

Patients’ characteristics at the start of the cycle
AFC
Cycle characteristics
Time of gonadotropin start
Follicular phase
Luteal phase
LH at the beginning of stimulation (IU/1)
<0.5
0.5-1
1-2.99
>3
Duration of GnRH antagonist administration (days)
6vs <5
>6vs <5
12-h post-triggering E2 (pg/ml)
12-h post-triggering LH (IU/])

AFC: antral follicular count; E2: estradiol; OR: odds ratio.
* Odds ratio [95% CI].

OR univariable analysis*

0.77 [0.66-0.87]

1.35[0.99-1.84]

1.53 [0.80-2.94]
0.80 [0.55-1.18]
0.55 [0.39-0.78]

0.68 [0.48-0.97]
1.47 [1.13-1.92]
0.75 [0.59-0.95]
0.80 [0.73-0.89]

Start of backward
OR* P adjusted
0.74 [0.60-0.90] 0.003
0.47
1.21[0.73-1.99]
0.20
1.78 [0.85-3.76]
0.81 [0.53-1.24]
0.63 [0.41-0.96]
0.36
0.75 [0.49-1.14]
1.12 [0.81-1.57]
0.90 [0.67-1.22] 0.51
0.87 [0.78-0.99] 0.03

Multivariable analysis

End of backward = final model

OR* P adjusted
0.80 (0.68-0.94) 0.006
0.80 [0.73-0.89] 0.0001



Table 4. Patient and cycle characteristics according to oocyte maturation rate.

Patients characteristics at the start of the cycle
Age (years)
<30
30-34
>35
BMI (kg/m?)
Tobacco use (yes)
AMH (ng/ml)
AFC

Cycle description
Pretreatment
Not antigonadotropic
Antigonadotropic
No pretreatment
Type of gonadotropin
FSH
FSH + LH activity
Time of gonadotropin start
Follicular phase
Luteal phase

LH at the beginning of stimulation (IU/1)
<0.5
0.51-0.99
1.00-2.99
>3

Initial dose of gonadotropin (IU/day)

>300
Total dose of gonadotropin (IU)
Duration of GnRH antagonist administration (days)
<5
6
>6
Duration of stimulation (days)
<10
11
>11

LH the DT (IU/])
<05
0.51-0.99
1.00-2.99
>3

Follicles >12 mm the DT (n)

E2 12-h post-triggering (pg/ml)
LH 12-h post-triggering (IU/1)
Progesterone 12-h post-triggering (ng/ml)
<3
>3

Oocyte maturation rate
<75% >75%
n =440 n=129
118 (26.8) 317 (24.5)
130 (29.6) 379(29.2)
192 (43.6) 600 (74.7)

22.59 (20.46-25.28)

62/391 (15.9)
2.33 (1.24-4.08)
17 (11-26)

229 (52.1)
89 (20.2)
122 (27.7)
n =440
369 (83.9)
71(16.1)
n = 437
409 (93.6)
28 (6.4)
n =352

13(3.7)
6(1.7)
93 (26.4)
240 (68.2)
n=438

154 (35.0)
153 (34.8)
131 (29.8)

2900 (2000-4200)

231 (53.0)
101 (23.0)
108 (25.0)

217 (27.5)
95 (24.9)

128 (22.6)
n =438

16 (36.8)
68 (15.5)
150 (34.2)

16 (11-22)
n =364

2803 (1775.75-4420)
46.20 (31.20-68.65)

22 (6.0)
344 (94.0)

21.77 (19.95-24.46)

240/1169 (20.5)
2.02 (1.19-3.45)
17 (11-25)

644 (49.7)
346 (26.7)
306 (23.6)
n=129
1100 (84.9)
196 (15.1)
n=1290
1218 (94.4)
72 (5.6)
n =1024

38(3.7)
34 (3.3)
280 (27.3)
672 (65.6)
n=1295

386 (29.8)
464 (5.8)
445 (34.3)

3150 (2250-4400)

638 (49.2)
283 (21.8)
375 (29.0)

572 (44.1)
286 (22.1)
438 (33.8)
n =1293

534 (41.3)
173 (13.4)
421 (32.6)

2708 (1608-4288.75)
43 (30.40-61.90)

53 (4.9)
1028 (95.1)

0.53*

<0.001*
0.04
0.004*
0.27

0.01*

0.61*

0.53*

0.39*

0.08*

0.003*
0.20*

0.12*

0.87*

0.84*

0.06*
0.07*
0.41*



Table 5. Risk factors of oocyte immaturity <75%.

Multivariate analysis before backward

Multivariate analysis after backward

OR univariate OR multivariate
analysis* analysis* P adjusted
Patients’ characteristics at the start of the cycle
BMI (kg/m?) 3.34 [1.70-6.55] 4.34[1.96-9.6] <0.001
Tobacco use (yes) 0.85 [0.73-0.99] 0.86 [0.72-1.04] 011
AMH (ng/ml) 1.23 [1.07-1.42] 1.15[0.91-1.46] 0.24
Cycle description
Pretreatment 0.006
Not antigonadotropic 1.07 [0.93-1.24] 1.15[0.96-1.38]
Antigonadotropic 0.78 [0.65-0.93] 0.69 [0.54-0.87]
No pretreatment =
Total dose of gonadotropin (IU)  0.72 [0.57-0.90] 0.86 [ 0.72-1.04] 0.46
LH 12-h post-triggering (IU/1) 1.05 [0.99-1.11] 1.06 [0.99-1.14] 0.11

OR multivariate

analysis* P adjusted
4.34 [1.96-9.6] <0.001
1.22 [1.03-1.12] 0.015

0.02
1.13 [0.95-1.35]
0.72 [0.57-0.91]

AMH: anti-Mullerian hormone; Antigonadotropic: estrogen-progestin pill or macroprogestin pill; Not antigonadotropic: microprogestin-only pill or dydrogesterone

or estradiol; OMR: ratio of mature oocytes to the number of total cumulo-oocyte complex obtained; OR: odds ratio.
* Odds ratio [95% ClI].
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