
RESULTS: Including our unpublished data, a total of 31 studies were
included. The included studies generally scored 6 or more on the Newcas-
tle-Ottawa Quality Assessment Scale. The primary meta-analysis of 26
studies comprising 8173 couples showed a significantly higher miscarriage
rate in the high DFI group than in the low DFI group
[RR¼1.76(1.31,2.37), P¼0.002<0.01]. The meta-analysis of 8 studies
comprising 17631 embryos revealed a significantly lower good quality em-
bryo rate [RR¼0.64(0.61, 0.67), P<0.00001]. The meta-analysis 13 studies
comprising 3496 couples showed that the high DFI group had a significantly
lower clinical pregnancy rate than the low DFI group [RR¼0.77(0.69, 0.85),
P<0.0001].

CONCLUSIONS:With such a large number of samples supported, we can
safely conclude that high DFI does adversely affect ART outcome, although
the mechanism involved remains to be determined. More well-designed
studies exploring the association between DFI and ARToutcome are desired,
and a standard threshold of DNA damage needs to be established for various
DNA assays in routine clinical use.
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OBJECTIVE: An increased DNA fragmentation index (DFI) has been
associated with lower fertilization rates, impaired embryo progression, and
decreased pregnancy rates. Standard semen processing by centrifugation
may induce reactive oxygen species and DNA damage in sperm. Microflui-
dic-based sperm sorting allows for the selection of highlymotile, morpholog-
ically normal sperm from an unprocessed specimen. We aim to determine if
microfluidic sorting improves the selection of sperm with lower DFI over
standard density gradient centrifugation in split semen samples.

DESIGN: Controlled laboratory study
MATERIALS AND METHODS: Discarded samples were collected

following routine semen analysis performed as part of an infertility workup.
For each sample, an aliquot of unprocessed semen was set aside and the
remainder split for processing by clinic standard density gradient centrifuga-
tion and sorting by the microfluidic chip. Processed sperm was spread over a
glass slide and fixedwith a methanol and acetic acidmixture. The presence of
fragmented DNA was established by TUNEL assay. Fluorescence micro-
scopy was performed by providers blinded to method of sample processing.
DFI was calculated as the number of cells with fragmented DNA divided by
the total number of cells counted on a slide. Samples were divided into DFI
quartiles based on DFI in the unprocessed sample. Statistical analysis was
performed by Wilcoxon Signed-Rank test of paired samples. For summary
descriptive statistics, median values with interquartile range (IQR: 25th-
75th percentile) were calculated.

RESULTS: A total of 62 split semen samples were analyzed. Among un-
processed samples, median (IQR) sperm concentration was 76.5 million per
mL (49-108), motility 51.5% (45-57), and morphology 6.5% normal (4-10).
In paired analyses of all samples, those processed by the microfluidic chip
demonstrated significantly decreased DFI compared to centrifuged and un-
processed samples. When limiting to samples with the highest quartile
Highest quartile
DFI n¼16 Overall n¼62

Unprocessed DFI 7.03% (5.89-8.90)ac 2.41% (1.23-4.55)ad

Density gradient centrifuge
DFI

4.06% (1.31-7.83)b 2.02% (0.81-6.40)a

Microfluidic chip DFI 0.86% (0-2.56) 0.39% (0-1.29)

DFI¼DNA Fragmentation Index %
All values median (IQR)
Wilcoxon Signed-Rank test for paired samples
ap<0.001 for comparison with microfluidic chip
bp¼0.003 for comparison with microfluidic chip
cp¼0.044 for comparison with centrifuge
dp¼0.695 for comparison with centrifuge
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DFI, those processed by microfluidics again demonstrated a significantly
decreased DFI compared to centrifuged and unprocessed samples, while
centrifuged samples had a lower DFI than unprocessed samples.
CONCLUSIONS: Microfluidic sorting of unprocessed semen allows for

the selection of clinically usable sperm with lower DNA fragmentation
than standard processing. An investigation of microfluidic sperm sorting
and clinical outcomes in assisted reproduction is warranted.
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OBJECTIVE: To determine if semen parameters and IUI performance
characteristics were associated with the outcome of live-birth following up
to four cycles of OS with Letrozole, Clomiphene Citrate (CC), or gonadotro-
pins plus IUI in couples with unexplained or mild male factor infertility.
DESIGN: Secondary analyses of a prospective, randomized, multicenter

clinical trial investigating pregnancy, live-birth, and multiple pregnancy rates
following OS-IUI treatments.
MATERIALSANDMETHODS: This secondary analysis included all 900

couples undergoing 2314 OS-IUI cycles as part of The Assessment of Mul-
tiple Intrauterine Gestations from Ovarian Stimulation (AMIGOS) clinical
trial. Briefly, this trial enrolled women at 12 sites, age 18-40 with at least
one patent fallopian tube and regular menses who underwent OS-IUI with
Letrozole, CC or gonadotropins for up to four treatment cycles.Male partners
were required to have a semen analysis with at least 5 million total motile
sperm in the ejaculate. Generalized estimating equations, accounting for
multiple cycle attempts within a given couple, were used to adjust for the as-
sociation of IUI performance characteristics with the outcome of live-birth. A
p-value of < 0.05 was considered statistically significant.
RESULTS: In unadjusted analyses, pre-prep sperm concentration (p ¼

0.011) and motility (p ¼ 0.003), catheter type (p ¼ 0.024), and multiple
IUI attempts (p ¼ 0.015) were significantly related to the outcome of live-
birth. However, after adjustment for age, treatment group, pretreatment
AMH level, cycle attempt, BMI, number of follicles R 18 mm on the day
of HCG trigger, and duration of infertility, only pre-prep sperm concentration
(AOR 1.004 per million/ml; 95% CI 1.001, 1.007; p ¼ 0.01), and motility
(AOR 1.012 per 1% increase; 95% CI 1.002, 1.023; p ¼ 0.02), were associ-
ated with greater odds of live-birth. Catheter type, ultrasound guidance,
perceived difficult IUI, post-prep total motile count, multiple IUI attempts,
sperm prep type (wash vs. density gradient), and the timing of IUI relative
to HCG trigger (0-44 hours), were not significantly related to live-birth.
CONCLUSIONS: Pre-prep sperm concentration and motility demon-

strated a modest association with live-birth in OS-IUI cycles in the AMIGOS
trial. IUI performance characteristics, including post-prep total motile count,
sperm prep type, and the timing of IUI relative to the HCG trigger, were not
significantly related to live-birth rate.
Supported by: The Eunice Kennedy Shriver National Institute of Child

Health and Human Development (NICHD): U10 HD077680, U10
HD39005, U10 HD38992, U10 HD27049, U10 HD38998, U10
HD055942, HD055944, U10 HD055936, and U10HD055925. This research
was made possible by the funding by American Recovery and Reinvestment
Act. The content is solely the responsibility of the authors and does not neces-
sarily represent the official views of the NICHD or NIH.
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