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infertile men undergoing intracytoplasmic
sperm injection?
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Before the era of intracytoplasmic sperm injection (ICSI), few options
were available for men with severe infertility to father a biological
child. Introduced in 1992 as a modification of conventional in vitro
fertilization, ICST has enabled men with low sperm quantity and quality
to have their own biological offspring.! Among nonazoospermic
infertile men, ICSI has been traditionally carried out with ejaculated
sperm. By contrast, methods to harvest sperm from the epididymides
and testes are used for ICSI in men with azoospermia-related infertility.”

However, as our experience has accumulated, reports of an
association between semen quality and ICSI outcomes have increased
steadily.** Concerns of a possible role of the paternal gamete on ICSI
outcomes have led many authors to investigate the utility of testicular
sperm retrieval in nonazospermic men with defective sperm quantity
or quality.>® The evidence to date indicates that among infertile men,
sperm chromatin integrity progressively decreases as sperm transit
across the genital tract.® The mechanisms are not fully understood,
but oxidative attack in the epididymis, after sperm release from the
seminiferous tubules, is a major source of DNA damage, increasing the
frequency of DNA-damaged sperm as well as the amount of damage
per sperm in ejaculated sperm compared with testicular sperm.”

Within this issue of Asian Journal of Andrology, Alharbi et al.®
retrospectively reviewed their single-institution database concerning
187 couples with ICSI failure who underwent sperm injection with
either ejaculated (n = 135) or testicular sperm (n = 52) on subsequent
cycles. Testicular sperm aspiration carried out under local anesthesia
was overall successful in retrieving viable sperm for injection, with no
apparent complications. The indication for sperm retrieval was sperm
DNA fragmentation (SDF) greater than 15%, as measured by the
sperm chromatin structure assay (SCSA) on neat semen. The authors
compared ICSI pregnancy outcomes between the testicular sperm
group to those of ejaculated sperm with known (# = 48) and unknown
(n = 87) SDF data and concluded that no significant difference was
noted in live birth rates (LBR) among the groups.

Data of Alharbi ef al.® contrast with the results of other studies on
the matter concerned, all of which suggest that ICSI with testicular
sperm is superior to ICSI with ejaculated sperm to overcome
infertility in men with high SDF (reviewed by Lopes and Esteves’).
This observation has led us to examine their paper more carefully in
an attempt to find possible reasons for such discrepancy.

First, Alharbi et al.® used the SDF cutoft point of 15% to include
patients with the so-called “high SDE” whereas studies using similar
assays utilized a cutoff of 30%. The authors justified the 15% cutoft
based on two studies that used SDF thresholds of 15%. The first
study showed that couples with SDF values >15% had either a longer
time to natural pregnancy - or did not achieve natural pregnancy at
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all - than couples with values <15%. Thus, the SDF thresholds of 15%
related to natural pregnancies rather than ICSI pregnancies.'® Indeed,
Evenson,' who developed the SCSA assay and was the leading author
of the above study, has demonstrated that the odds for pregnancy
by assisted reproductive technology (ART) decrease as SDF values
increase, particularly in patients with values of 30% and higher. The
second study® applied a different SDF assay (terminal deoxynucleotidyl
transferase [TDT]-mediated dUTP-biotin nick end-labeling [TUNEL]
assay);'* TUNEL thresholds have been suggested to be lower than
those of SCSA and sperm dispersion test (SCD). The Comet assay
has a similar threshold to SCSA (27%), but this is based on the actual
damage per sperm, not the proportion of damaged sperm per sample.
In fact, it has been suggested that this novel way of assessing sperm
DNA damage might be the ideal method to identify men at risk of poor
reproductive outcomes in ICSL."* Thus, the inclusion of approximately
30% of men with arguably high SDF values (SDF values between 15%
and 30%) in the study by Alharbi et al.* might have diluted the positive
effect of ICSI using testicular sperm (Testi-ICSI).

The above observations are consistent with the examination of
Alharbi’s results concerning a subgroup analysis of patients with SDF
values >30%.* Thirty-three men fit these criteria and had ICSI outcomes
compared between Testi-ICSI (n = 25) and ICSI using ejaculated sperm
(Ejac-ICSL, n = 8). The clinical pregnancy rate was remarkably higher
after ICSI with testicular sperm than ejaculated sperm (48% vs 25%)
even though statistical significance was not achieved, which was due
to a small sample size resulting in an imprecise estimate of treatment
effect. Indeed, we conducted a post hoc analysis using the authors’ data,
which showed that the ability of their trial to detect a difference between
the two groups was only 18.6%. Using the authors’ reported pregnancy
rates, a minimum of 68 patients per group would be needed to have
sufficient statistical power to detect a treatment effect.

Second, the mean SDF values in the group of men subjected to
Testi-ICSI was significantly higher than that in the Ejac-ICSI group
(37.6% vs 26%; P < 0.001). Thus, sperm quality concerning DNA
damage was worse in the former, which might have biased results in
favor of the ejaculated sperm group. Indeed, Evenson'' has shown
that miscarriage rates in ART cycles are significantly higher if SDF
values are close to 40% or above. Moreover, we question if female age
was a hidden confounder factor. In Alharbi’s study, maternal age was,
on average, below 35 years. However, couples usually undertake ICSI
with testicular sperm when the women are older. If these women were
classified <38 years and 38 years and over, the outcomes might have
been quite different because the oocyte apparatus to repair sperm
DNA damage is less efficient as both ovarian reserve and maternal
age increase.” Thus, the use of testicular sperm for ICSI may be of
particular significance for the latter.

We are somewhat surprised that, in light of these observations,
Alharbi et al.® concluded that Testi-ICSI provided no significant
advantage over Ejac-ICSI in men with high SDF. We, therefore, propose
an alternative interpretation of the data, stating that the study of Alharbi
strongly suggests that pregnancy outcomes are affected by the type of
sperm used for ICSI in men with SDF values >30%. The use of testicular
sperm for ICSI on these couples increased clinical pregnancy rates and
live birth rates. Moreover, in the authors’ overall population of men
with SDF values >15%, whose sperm quality was remarkably poorer in
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the group of men subjected to ICSI with testicular sperm (vs ejaculated
sperm), Testi-ICSI was able to provide comparable clinical pregnancy
rates and live birth rates. We would suggest that individualization of
the type of sperm used for ICSI is superior to “a one-size-fits all” in
nonazoospermic men with poor sperm DNA integrity.

COMPETING INTERESTS

SCE serves the editorial board of Asian Journal of Andrology since 2015.
The author declares no competing interests. SEML is an employee of
Examenlab Ltd., a university spin-out company with a commercial
interest in sperm DNA damage.

REFERENCES

1 Palermo GD, Neri QV, Rosenwaks Z. To ICSI or not to ICSI. Semin Reprod Med
2015; 33: 92-102.

2 Esteves SC, Roque M, Bedoschi G, Haahr T, Humaidan P. Intracytoplasmic sperm
injection for male infertility and consequences for offspring. Nat Rev Urol 2018;
15: 535-62.

3 Cui X, Ding P, Gao G, Zhang Y. Comparison of the clinical outcomes of
intracytoplasmic sperm injection between spermatozoa retrieved from testicular
biopsy and from ejaculate in cryptozoospermia patients. Urology2017; 102: 106-10.

4 Esteves SC, Sanchez-Martin F, Sanchez-Martin P, Schneider DT, Gosalvez J.
Comparison of reproductive outcome in oligozoospermic men with high sperm DNA
fragmentation undergoing intracytoplasmic sperm injection with ejaculated and
testicular sperm. Fertil Steril 2015; 104: 1398-405.

5  Esteves SC, Rogue M, Garrido N. Use of testicular sperm for intracytoplasmic sperm
injection in men with high sperm DNA fragmentation: a SWOT analysis. Asian J
Androl 2018; 20: 1-8.

6  Esteves SC, Roque M, Bradley CK, Garrido N. Reproductive outcomes of testicular
versus ejaculated sperm for intracytoplasmic sperm injection among men with high
levels of DNA fragmentation in semen: systematic review and meta-analysis. Fertil
Steril 2017; 108: 456-67.

7  Muratori M, Tamburrino L, Marchiani S, Cambi M, Olivito B, et al. Investigation on
the origin of sperm DNA fragmentation: role of apoptosis, immaturity and oxidative
stress. Mol Med 2015; 21: 109-22.

Asian Journal of Andrology @

8 Alharbi M, Hamouche F, Phillips S, Kadoch JI, Zini A. Use of testicular sperm
in couples with SCSA-defined high sperm DNA fragmentation and failed
intracytoplasmic sperm injection using ejaculated sperm. Asian J Androl 2019.
Doi: 10.4103/aja.aja_99_19. [Epub ahead of print].

9  Lopes LS, Esteves SC. Testicular sperm for intracytoplasmic sperm injection in
non-azoospermic men: a paradigm shift. Panminerva Med 2019; 61: 178-86.

10 Evenson DP, Jost LK, Marshall D, Zinaman MJ, Clegg E, et al. Utility of the sperm
chromatin structure assay as a diagnostic and prognostic tool in the human fertility
clinic. Hum Reprod 1999; 14: 1039-49.

11 Evenson DP. Evaluation of sperm chromatin structure and DNA strand breaks is
an important part of clinical male fertility assessment. Trans/ Androl Urol 2017;
6 Suppl 4: S495-500.

12 Greco E, Scarselli F, lacobelli M, Rienzi L, Ubaldi F, et al. Efficient treatment of
infertility due to sperm DNA damage by ICSI with testicular spermatozoa. Hum
Reprod 2005; 20: 226-30.

13 Nicopoullos J, Vicens-Morton A, Lewis SE, Lee K, Larsen P, et al. Novel use of COMET
parameters of sperm DNA damage may increase its utility to diagnose male infertility
and predict live births following both IVF and ICS|. Hum Reprod 2019; 34: 1915-23.

14 JinJ, Pan C, Fei Q, Ni W, Yang X, et al. Effect of sperm DNA fragmentation on the
clinical outcomes for in vitro fertilization and intracytoplasmic sperm injection in
women with different ovarian reserves. Fertil Steril 2015; 103: 910-6.

'ANDROFERT, Andrology and Human Reproduction Clinic, Referral Center for
Male Reproduction, 13075-460 Campinas, SP, Brazil; 2Department of Surgery
(Division of Urology), University of Campinas (UNICAMP), 13083-887 Campinas,
SP, Brazil; *Faculty of Health, Aarhus University, 8000 Aarhus, Denmark; “Queens
University Belfast, Northern Ireland BT71NN, UK; *Examenlab Ltd., Weavers Court
Business Park, Linfield Road, Belfast, Northern Ireland BT125GH, UK.
Correspondence: Dr. SC Esteves (s.esteves@androfert.com.br)

Received: 26 November 2019; Accepted: 11 December 2019

This is an open access journal, and articles are distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work non-commerecially, as long
as appropriate credit is given and the new creations are licensed under the identical
terms.

©The Author(s)(2020)



