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The nature of aneuploidy with
Increasing age of the female partner:
a review of 15,169 consecutive
trophectoderm biopsies evaluated
with comprehensive

chromosomal screening

Jason M. Franasiak, M.D.,? Eric J. Forman, M.D.,>® Kathleen H. Hong, M.D.,>® Marie D. Werner, M.D.,??
Kathleen M. Upham, B.S.,° Nathan R. Treff, Ph.D.,>® and Richard T. Scott Jr., M.D.2"°

@ Division of Reproductive Endocrinology, Department of Obstetrics, Gynecology and Reproductive Science, Robert Wood
Johnson Medical School, Rutgers University, New Brunswick, and ® Reproductive Medicine Associates of New Jersey,
Morristown, New Jersey

Fertility and Sterility® Vol. 101, No. 3, March 2014
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Bivalent separation into univalents precedes
age-related meiosis | errors in oocytes

Yogo Sakakibara', Shu Hashimoto?, Yoshiharu Nakaoka?, Anna Kouznetsova3, Christer H66g3

& Tomoya S. Kitajima'
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One last chance for pregnancy: a review of 2,705
in vitro fertilization cycles initiated in women age 40
years and above

Sigal Klipstein, M.D.,*>° Meredith Regan, Sc.D.,"° David A. Ryley, M.D.,*"*
Marlene B. Goldman, Sc.D.,>° Michael M. Alper, M.D.,**° and Richard H. Reindollar, M.D.*"*

2 Boston IVF, Waltham, Massachusetts; ® Beth Israel Deaconess Medical Center, Boston, Massachusetts; and © Harvard Medical
School, Boston, Massachusetts
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Cumulative live birth rates based on age at first ART cycle for 830 women initiating cycles at age
40 or above.

No. of Cumulative live birth rate over Cumulative live birth rate Average no. of cycles

Age women the first three cycles (%) over all cycles (%) per woman
40 257 25.3% (n = 65) 28.4 (n = 73) 2.40
41 195 18.5% (n = 36) 23.1 (n = 45) 2.39
42 177 19.22 (n = 34) 21.5 (n = 38) 2.32
43 114 9.6° (n = 11) 10.5(n =12) 2.24
44 62 1.6°(n = 1) 1.6(n=1) 2.02
45 18 5.6(n=1) 56(n=1) 1.78
46+ 7 0.0 0.0 1.57



Effect of age on positive pregnancy test, clinical pregnancy rate, and live birth rate per cycle start.
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Klipstein. ART cycles in women age 40 and above. Fertil Steril 2005.
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Live birth from a 46-year-old using
fresh autologous oocytes through
in vitro fertilization™

Mark P. Trolice, M.D.
Fertility Center of Assisted Reproduction and Endocrinology, Winter Park, Florida
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Live birth after IVF in a 46-year-old woman

Luca Dal Prato was born in 1961. He studied medicine at the University of Bologna, ltaly,
and became MD in 1986. He completed his Obstetrics and Gynecology residency in the
Department of Obstetrics and Gynecology of the University of Bologna (under Professor
Carlo Flamigni) in 1990. From 1990 to 1996 he worked as a post-graduate fellow at the
Reproductive Medicine Unit of the University of Bologna. Since 1996 he has been working
as physician at Tecnobios Procreazione, Centre for Reproductive Health in Bologna. He
has carried out investigations in the use of GnRH agonists and gonadotrophins for ovarian
stimulation in assisted reproduction treatments.

Dr Luca Dal Prato

Luca Dal Prato'®, Andrea Borini', Monica Cattoli', Maria Serena Preti', Lucia Serrao’, Carlo Flagnlgnl2

"Tecnobios Procreazmne Centre for Reproductive Health, Via Dante 15, 1-40125 Bologna, Italy; University of Bologna,

Bologna, Italy

3Correspondence: Fax: +39 051 2867512; e-mail: dalprato@tecnobiosprocreazione.it
Pregnancies after IVF have been reported in women aged € 44 years, but nobody older than 45 years at oocyte
retrieval delivered. We report a case of birth of a healthy child after IVF in a 46-year-old infertile woman.
Ovarian stimulation was performed with clomiphene citrate, 150 mg daily for 5 days. Three oocytes were
retrieved and one embryo was replaced. The patient delivered a healthy male infant after Caesarean section at
39 weeks. A successful pregnancy after IVF with homologous oocytes can be achieved in women older than
45 years. At this age IVF is not a cost-effective treatment compared with oocyte donation, but it may be
offered in countries in which gamete donation is forbidden.



N

Live birth in a 50-year-old woman
following in vitro fertilization—-embryo
transfer with autologous oocytes:

a rare case report

Geetha Rani, M.B.B.S., M.S., Sourendra Goswami, M.B.B.S., Ratna Chattopadhyay, M.B.B.S.,
Sanghamitra Ghosh, M.B.B.S., Baidyanath Chakravarty, M.D., F.R.C.0.G.,
and Ashalatha Ganesh, M.B.B.S., M.M.S.T., Ph.D.

Institute of Reproductive Medicine, Kolkata, India
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Live birth in a 50-year-old woman following in vitro fertilization—embryo transfer with
autologous oocytes:a rare case report

Fertility and Sterility® Vol. 103, No. 2, February 2015
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33~34m 11.4%
35~37m 13.7%
38~40m% 19.8%
41~42m% 29.9%
42 L E  36.6%

<33 1,862 19,375 9.9
33-34 1,006 9,045 11.4
35-37 1,730 13,006 13.7
38-40 1,844 9,458 19.8
41-42 828 2,830 29.9
>42 270 746 36.6

Farr SL, Schieve LA, Jamieson DJ. Pregnancy loss among pregnancies conceived through assisted reproductive
technology, United States, 1999-2002. Am J Epidemiol 2007;165:1380-8.
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Enhancing a Successful Pregnancy and Delivery After ICSI in Advanced-Age
Woman with Concurrent Disorders: A Case Report

Faranak Aghaz !, Zahra Mokari 2, Mitra Bakhtiari **

1- Fertility and Infertility Research Center, Kermanshah University of Medical Sciences, Kermanshah, Iran

2- Department of Social Sciences, Razi University, Kermanshah, Iran
3- Infertility Research and Treatment Center, Motazedi Hospital, Kermanshah University of Medical Sciences, Kermanshah, Iran

Figure 1. Different myomas; A: 3 cm, B: 8 cm, D: 18 cm
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Journal of Assisted Reproduction and Genetics (2018) 35:441-447
https://doi.org/10.1007/s10815-017-1094-0

ASSISTED REPRODUCTION TECHNOLOGIES

@ CrossMark

Cumulative pregnancy and live birth rates through assisted
reproduction in women 44-45 years of age: is there any hope?

Nili Raz'*3>® - Amir Shalev'? - Eran Horowitz'? . Ariel Weissman ' - Yossi Mizrachi'-? - Hadass Ganer Herman ' -
Arieh Raziel '
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Table 4 Cumulative live birth rate of 44—45-year-old women across IVF treatment cycles

Cycle number Number of patients Number of live birth Live birth rate per Cumulative live birth rate across all
treated per cycle per cycle cycle [%]

cycles using different estimates

Optimal estimation® Conservative estimation®
Ist 124 2 1.6 1.6 1.6
2nd 81 1 1.2 2.8 24
3rd 47 2 4.2 7 4
4th 28 0 0 7 4
5th 9 0 0 7 4
6th 3 0 0 7 4
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J Assist Reprod Genet (2018) 35:435-440 @
https://doi.org/10.1007/s10815-017-1088-y

ASSISTED REPRODUCTION TECHNOLOGIES

One thousand seventy-eight autologous IVF cycles in women
45 years and older: the largest single-center cohort to date

Vinay Gunnala'® - Mohamad Irani' - Alexis Melnick' - Zev Rosenwaks ' -
Steven Spandorfer’
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IVF pregnancy outcomes per transfer

Age 45 46 47 48 49 p value
n (total cycles) 456 133 28 7 2

No. of patients 350 100 21 7 1

Positive pregnancy rate 21.1% 128% 10.7% 0% 50% 0.07
Clinical pregnancy rate 11.0%  6.8% 3.6% 0% 0% 0.35
Live birth rate 4.4% 0.8% 0% 0% 0% 0.76

Pregnancy loss rate (BC + SAB/total pregnancy) 79.2%  94.1%  100% N/A 100%  0.38
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Table 5 Predictors of positive pregnancy in women >45 undergoing
autologous IVF

Predictors of positive pregnancy

Positive BHCG Not pregnant p value

n (total cycles) 117 960

No. of patients 107 684

Age (mean)** 45.2+0.6 45.4+0.7 0.03
No. of prior IVF attempts 3.0+2.7 32+3.1 0.55
Day 3 FSH** 99+5.5 11.6+7.0 0.03
AMH** 1.1+£1.1 0.6+0.7 0.05
Days of stimulation 10.1+1.8 10.3+2.3 0.31

No. of oocytes harvested** 9.4+54 6.7+4.6 <0.0001
No. of mature oocytes™** 7.8+£4.8 53+£3.8 <0.0001
No. of 2PN*#* 5.7+3.7 3.6+3.0 < 0.0001

No. of embryos transferred** 4.3 +1.8 3219 <0.0001




Outcome of in vitro fertilization in women 45 years
and older who use autologous oocytes

Steven D. Spandorfer, M.D., Kristin Bendikson, M.D., Kate Dragisic, M.D.,
Glenn Schattman, M.D., Owen K. Davis, M.D., and Zev Rosenwaks, M.D.

The Center for Reproductive Medicine and Infertility, The New York Presbyterian Hospital/Weill Medical College of Cornell
University, New York, New York
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TABLE 2 |

IVF pregnancy outcome based upon age of the patient per retrieval.

Maternal age (years) Cycles Positive pregnancy (%) Clinical pregnancy (%) Delivery (%)

45 116 241 12.9 4.3
46 29 17.2 10.3 0
47 11 9.1 0 0
48 4 0 0 0
49 1 0 0 0

Spandorfer. IVF outcome and advanced maternal age. Fertil Steril 2007.
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The role of seminal plasma forimproved
outcomes during in vitro fertilization
treatment: review of the literature and

meta-analysis

Giselle Crawford, Arpita Ray, Anil Gudi, Amit Shah, and Roy Homburg’

Homerton Fertility Centre, Homerton University Hospital, London E96SR, UK

*Correspondence address. Tel: +44-20-8510-7660; Fax: +44-20-8510-7637; E-mail: rhomburg@vumc.nl

Submitted on May 20, 2014; resubmitted on July 14, 2014; accepted on August [, 2014

Seminal plasma exposure No seminal plasma

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Aflatoonian, et al. 2009 27 195 23 195 9.8% 1.17[0.70, 1.97] —

Bellinge, et al. 1986 17 78 6 74 2.6% 2.69[1.12, 6.45]) +
Chicea, et al. 2013 91 185 80 200 32.7% 1.23[0.98, 1.54] -

Friedler, et al. 2013 38 106 34 124 13.3% 1.31[0.89, 1.92] T
Tremellen, et al. 2000 47 302 39 298 16.7% 1.19[0.80, 1.76] el

von Wolff, et al. 2009 25 24 18 84 7.7% 1.39[0.82, 2.35] -T—

von Wolff, et al. 2013 37 138 41 141 17.2% 0.92 [0.63, 1.34] —

Total (95% CI) 1088 1116 100.0% 1.23 [1.06, 1.42] @

Total events 282 241

Heterogeneity. Chi = 5.66, df = 6 (P = 0.46); I = 0%

Test for overall effect: Z = 2.75 (P = 0.006)
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Human Reproduction, Vol.36, No.8, pp. 2148-2156, 2021
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Sperm donation: an alternative to
improve post-ICSl live birth rates in
advanced maternal age patients

M. Mignini Renzini'?, M. Dal Canto'?, M.C. Guglielmo"z,
D. Garcia ©® 3{ E. De Ponti®, A. La Marca'?®, R. Vassena ® 3, and
J. Buratini ® "'26=

'Clinica EUGIN, Modena, Italy “Biogenesi Reproductive Medicine Centre, Istituti Clinici Zucchi, Monza, haly 'Clinica EUGIN, Barcelona,
Spain *ASST Monza, Department of Medical Physics, Monza, ltaly *Department of Medical and Surgical Sciences of the Mother, Children
and Adults, University of Modena and Reggio Emilia, Modena, Italy “Department of Structural and Functional Biology, Institute of
Biosciences, Sao Paulo State University, Botucatu, Beazil
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Table 1. Odds Ratios for Covid-19 Vaccination in a 5-Week or 3-Week Window before Miscarriage or Confirmation of an Ongoing Pregnancy.

Vaccination Status 5-Week Exposure Window 3-Week Exposure Window
Ongoing Unadjusted Odds Adjusted Odds Ongoing Unadjusted Odds  Adjusted Odds
Pregnancies Miscarriages Ratio (95% ClI) Ratio (95% Cl)* Pregnancies Miscarriages Ratio (95% Cl) Ratio (95% Cl)*
number number

Among all women

Unvaccinated 13,184 4,290 Reference Reference 13,507 4,375 Reference Reference

Vaccinated 772 231 0.92 (0.79-1.07) 0.81 (0.69-0.95) 449 146 1.00 (0.83-1.21)  0.91 (0.75-1.10)
Among health care personnel

Unvaccinated 2,419 756 Reference Reference 2,533 788 Reference Reference

Vaccinated 261 75 0.92 (0.70-1.20) 0.93 (0.70-1.22) 147 43 0.94 (0.66-1.33)  0.92 (0.64-1.32)

* The odds ratios among all women were adjusted for age, country of birth, marital status, educational level, household income, number of children, employment in a health care profes-
sion, underlying risk conditions for coronavirus disease 2019 (Covid-19), and previous test positive for severe acute respiratory syndrome coronavirus 2. The odds ratios among health
care personnel were adjusted for the same variables as among all women except for employment in a health care profession.

Covid-19 Vaccination during Pregnancy and First-Trimester Miscarriage, New England Journal of Medicine, October 20, 2021
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Diminished ovarian reserve Is
associated with reduced euploid
rates via preimplantation genetic
testing for aneuploidy independently
from age: evidence for concomitant
reduction In oocyte quality

with quantity

Eleni Greenwood Jaswa, M.D., M.Sc.,2 Charles E. McCulloch, Ph.D.,°> Rhodel Simbulan, M.S.,?
Marcelle I. Cedars, M.D.,? and Mitchell P. Rosen, M.D., H.C.L.D.?

2 Department of Obstetrics, Gynecology, and Reproductive Sciences and ® Department of Epidemiology and Biostatistics,
University of California, San Francisco, California
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Euploid rates (no. of euploid blastocysts/no. of blastocysts biopsied)
per stimulation cycle by diminished ovarian reserve (DOR) status.

Age, y

<35

35-37
38-40
41-42
Overall

Lowest

Higher

DOR Non-DOR Pvalue Milyield Mllyield Pvalue

42.8%
50.3%
27.5%
22.4%
29.0%

54.8%
50.2%
40.8%
25.6%
44 9%

< .01

Note: MIl = metaphase Il oocyte.

Jaswa. DOR is associated with reduced euploidy. Fertil Steril 2020.

43.3%
446 %
32.9%
29.8%
37.6%

56.1%
51.2%
38.2%
22.9%
41.7%

< .01



Participant and cycle characteristics of diminished ovarian reserve

(DOR) versus non-DOR infertility patients.

Characteristic

Age, y

Race, %
White
Asian

African-American

Hispanic

Mixed

Other
BMI, kg/m?
AFC

No. of oocytes retrieved

Ml yield

No. of 2PNs
Blastocyst progression rate
No. of blastocysts biopsied

DOR
(n = 225)

3954+ 2.7

41 %
41 %
2%
3%
1%
12%
2354+ 4.0
8.8+ 4.7
11.0 £ 6.0
34+ 5.0
7.1 £4.2
45%
2.9 £ 2.1

Non-DOR
(h = 927)

37.0 £ 3.4

48%
30%
1%
3%
3%
15%
23.7 +4.3
14.7 = 6.7
19.4 £ 9.6
14.7 £ 7.8
12.6 £ 6.9
44%
5.3 £ 3.7

P value

< .01
02

69
<.01
< .01
< .01
< .01

42
< .01

Note: 2PN = two-pronuclear embroy; AFC = antral follicle count; BMI = body mass index;

MIl = metaphase Il oocyte.

Jaswa. DOR is associated with reduced euploidy. Fertil Steril 2020.
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Outcomes after single frozen-thawed euploid embryo transfer by diminished

Outcome DOR Non-DOR P value
Not pregnant 34.7% 34.2% —
Biochemical pregnancy 4.2% 3.9% —
Clinical miscarriage 3.2% 6.8% —~
Ectopic pregnancy 1.1% 0.4% —

Live birth 56.8% 54.8% .94

Note: MIl = metaphase Il oocyte.

Jaswa. DOR is associated with reduced euploidy. Fertil Steril 2020.
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Platelet-derived Factor Concentrate Freeze Dry
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PRPE LA & 1d? (Platelet Rich Plasma)
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VWF Thrombospondin
IL-8 CCLs
SDF-1a S1p
GM-CSF PDGF
FGF

EGF
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DFI = DNA Fragmentation Index: DNAKTH 1t g%
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Antioxidant cosupplementation therapy
with vitamin C, vitamin E, and coenzyme Q10
in patients with oligoasthenozoospermia

Yoshitomo Kobori, Shigeyuki Ota, Ryo Sato, Hiroshi Yagi, Shigehiro Soh, Gaku Arai, Hiroshi Okada

Department of Urology, Dokkyo Medical University, Koshigaya Hospital, Japan.

Descriptive statistics of sperm variables throughout the study.

Baseline 3 months 6 months
Sperm variable Mean £ SD Mean SD Mean SD
Sperm concentration (n x 10%/ml) 26.3 + 36.0 37.5 54.0 49.0 + 59.0
P value 0.03 < 0.001
Sperm motility (%) 252 +18.1 39.1+£20.3 41.3+£22.1
P value < 0.001 < 0.001
Atypical sperm cells (%) 25.4 £10.0 22.6 £10.3 23.4+£12.0
P value 0.43 0.44
Semen volume (ml) 31+ 19 31+22 43+29
P value 0.78 0.08




Sperm DNA fragmentation is
correlated with poor embryo
development, lower implantation
rate, and higher miscarriage rate in
reproductive cycles of non-male
factor infertility

Edson Borges Jr., M.D., Ph.D.,*" Bianca Ferrarini Zanetti, Ph.D.,** Amanda Souza Setti, M.Sc.,® D
Daniela Paes de Almeida Ferreira Braga, Ph.D.,™” Rodrigo Rosa Provenza, B.Sc.,” and
Assumpto laconelli Jr., M.D.*"

* Fertility Medical Group and ” Instituto Sapientiae, Centro de Estudos e Pesquisa em Reprodugao Humana Assistida, Sao
Paulo, Brazil
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Descriptive analysis of seminal parameters according to SDF groups.
< 30% SDF >30% SDF

Parameter (n = 433) (n = 42) P value

Paternal age, y 3868 £ 565 41.19+6.35 .009

Ejaculatory abstinence, 3.92 1+ 2.42 5.51 & 546 .002
d

Seminal volume, mL 2.94 4+ 0.50 3.79 4+ 1.09 .001

Seminal concentration, 77.70 + 29.83 81.09 + 33.23 677
% 10%/mL

Total sperm count, x10° 214.58 + 72.95 303.71 + 78.80 .003
Total sperm motility, %  63.45 + 12.75 5552 +£17.55 <.001

Progressive sperm 5490 £ 14.27 46.50 + 16.77 <.001
motility, %

Total motile sperm count 121.11 + 98.24 146.89 + 139.09 .120

SDF, % 1748 £8.70 3767 £6.39 <.001

Borges. Sperm DNA fragmentation and ICSI outcomes. Fertil Steril 2019.
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Effect of SDF on laboratory and clinical outcomes.
Variable < 30% SDF (n = 433) 230% SDF (n = 42) Pvalue

90.10 £ 3.50

aboratory outcomes
zatior 85.67 1.03
2.16 + 1.30 61.56 + 440

* Adyusted for matemal age, maternal BMI, total FSH dose, number of retrieved oocytes, and paternal age
¥ Adjusted for maternal age, maternal BMI, total FSH dose, number of retneved oocytes, paternal age, number of transferred embryos, endometrial thickness.

Borges. Sperm DNA fragmentation and ICSI outcomes. Fertil Sterd 2019,

Fertility Sterility VOL. 112 NO. 3 / SEPTEMBER 2019
Sperm DNA fragmentation is correlated with poor embryo development, lower
implantation rate, and higher miscarriage rate in reproductive cycles of non-male

factor infertility



Sperm DNA fragmentation and
recurrent pregnancy loss: a
systematic review and meta-analysis

Dana B. McQueen, M.D., M.AS., John Zhang, Ph.D., and Jared C. Robins, M.D

Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, Northwestern
University, Chicago, Illinois

BFDDNADKTH{t (Sperm DNA fragmentation) & REFREICE U TR TS EEEL
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Recurrent pregnancy loss as 2 or more losses

Recurrent Pregnancy Loss Fertile Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Bareh 2016 36.8 2.7 26 94 2.7 31 16.9% 27.40 [25.99, 28.81) -
Bhattachara 18.1 16.1 74 6.4 36 65 16.5% 11.70(7.93, 15.47) e
Brahem 2011 32.2 6.1 31 102 21 20 16.8% 22.00[19.66, 24.34) -
Ribas 2012 19.3 6.1 20 122 46 25 16.6% 7.10 [3.88, 10.32] -~
Zhang 2012 15.2 6.4 111 139 44 30 16.8% 1.30 [-0.67, 3.27] o
2idi-Jrah 2016 17.1 9.3 22 118 5.7 20  16.4% 5.30 [0.68, 9.92] i
Total (95% CI) 284 191 100.0% 12.51 [2.14, 22.89] -
Heterogeneity: Tau® = 165.76; Chi* = 538.60, df = 5 (P < 0.00001); I¥ = 99% ‘:SO _55 ) 2?5 58

Test for overall effect: Z = 2.36 (P = 0.02) Favors [control] Favors [RPL)

Recurrent pregnancy loss as 3 or more losses

Recurrent Pregnancy Loss Fertile Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Absalan 2012 23.3 1.1 30 116 0S5 30 14.8% 11.70(11.27, 12.13] .
Carrell 2003 38.3 4.2 21 119 1 26 14.6% 26.40 [24.56, 28.24] -
Coughlan 2014 10.9 1.9 16 7.2 3.7 7 14.3% 3.70 (0.81, 6.59] T i
Esquerre-Lamare 2018 6.8 5.6 33 66 5.5 27 143%  0.20(-2.62, 3.02] -*
Imam 2011 234 9.9 20 139 5S4 20 13.4%  9.50[4.56, 14.44] s sl
Kumar 2012 28.1 S 45 218 438 20 14.4% 6.30 (3.74, 8.86) -
Ruixue 2013 25.6 11.5 68 20 7.7 63 14.1% 5.60 [2.27, 8.93] -
Total (95% CI) 233 193 100.0%  9.12 [3.16, 15.08) e

i . 2 . 2 T 4 . - $ 4 d
Heterogeneity: Tau’ = 62.49; Chi* = 369.78, df = 6 (P < 0.00001); I = 98% o =35 ) 25 50

Test for overall effect: Z = 3,00 (P = 0.003) Favors [control] Favors [RPL]

Subgroup analysis by definition of recurrent pregnancy loss (RPL)
McQueen. Sperm DNA fragmentation and RPL. Fertil Sterd 2019,
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Recurrent Pregnancy Loss Fertile Control Mean Difference Mean Difference
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% CI
Absalan 2012 233 1.1 30 116 0S5 30 7.9% 11.70([11.27, 12.13) e
Bareh 2016 36.8 2.7 26 94 2.7 31 7.9% 27.40 (25.99, 28.81] -
Bhattachara 2008 18.1 16.1 74 6.4 36 65 7.6% 11.70(7.93, 15.47] —
Brahem 2011 32.2 6.1 31 102 21 20 7.8% 22.00 [19.66, 24.34) -~
Carrell 2003 383 4.2 21 119 1 26 7.8% 26.40 [24.56, 28.24] -
Coughlan 2014 10.9 19 16 7.2 3.7 7 7.7% 3.70[0.81, 6.59] e
Esquerre-Lamare 2018 6.8 5.6 33 66 55 27 7.7%  0.20 [-2.62, 3.02] -+
Imam 2011 23.4 9.9 20 139 5.4 20 7.3%  9.50[4.56, 14.44] ——
Kumar 2012 28.1 S 45 218 48 20 7.8% 6.30 [3.74, 8.86] i
Ribas 2012 19.3 6.1 20 122 46 25 7.7% 7.10 (3.88, 10.32] -~
Ruixue 2013 25.6 11.5 68 20 7.7 63 7.6% 5.60 [2.27, 8.93] . i
Zhang 2012 15.2 6.4 111 139 4.4 30 7.8% 1.30 [-0.67, 3.27] ™
Zidi-Jrah 2016 17.1 9.3 22 118 5.7 20 7.4% 5.30 [0.68, 9.92] —
Total (95% CI) 517 384 100.0% 10.70 [5.82, 15.58] E
Heterogeneity: Tau® = 78.10; Chi’ = 1019.62, df = 12 (P < 0.00001); I* = 99% ;-50 35 ) 245 SO:

Test for overall effect: Z = 4.30 (P < 0.0001) Favors [control] Favors [RPL]

Primary outcome in overall analysis
McQueen. Sperm DNA fragmentation and RPL. Fertil Steni 2019.
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Fertility and asterility 2019 Jul;112(1):54-60.e3
Sperm DNA fragmentation and recurrent pregnancy loss: a systematic review and
meta-analysis
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