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Abstract

Background: Sperm DNA fragmentation is an uprising factor af-
fecting male fertility and some previous results have shown signifi-
cant effect of SDF on ART techniques outcomes.

Objective: To study effect of DNA fragmentation testing and treat-
ment on ICSI outcome among infertile couples with male factor -

fertility.

Patients and Method: After approval of ethics committee,prospec-
tive control randomized study was conducted among a total of 106
infertile couples arranged for intracytoplasmic sperm mjection (ICST)
due to male factor. Males were divided by simple random allocation
mto 2 groups. Group I included 53 males that were tested for DNA
fragmentation test (Halo test). Group II included 53 males that were
directly offered ICSI cycle.Infertile couples were evaluated as regard
to fertilization rate, day 5 embryo transfer, positive pregnancy test,
clinical pregnancy evaluated by visible sac with viable fetus on ultra-
sonographic assessment and delivery of normal viable baby.

Results: Men with mtially negative DNA fragmentation test and
those with positive DNA fragmentation test who responded well to
treatment were found to have higher fertilization ratio of M2 ova, day
3 grade I embryo, blastocyte, positive pregnancy test and positive clin-
ical pregnancy compared to non responders to treatment. There was
no statistically significant difterence between testicular and ejaculated
sperm ICSI outcome among males with persistent sperm DNA frag-
mentation test.

Conclusion: Sperm DNA fragmentation i1s an important factor that
significantly affects ICSI outcome. None of testicular or ejaculated
sperm 1s superior regarding ICSI outcome among males with DNA
fragmentation.
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INTRODUCTION

Infertility 1s ¢ common problem affecting about 15% of couples at-
tempting to conceive (1). Up to one third of infertile cases are in
part related to male factors (2). Functional sperm DNA 1is essential
for normal embryo development as the genetic information passed
on to the next generation depends on sperm DNA integrity (3).
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Sperm DNA fragmentation (SDF) has emerged as
potential biomarker in the assessment of male fer-
tility. About 25% of infertile men have SDF levels
higher than that found in fertile men (4, 5). SDF has
been also found to be associated with early poor
pregnancy outcome (recurrent idiopathic miscar-
riage) (6). Sperm DNA fragmentation may occur
through either defective chromatin condensation
that may occur during spermiogenesis; apoptosis
that may occur during spermatogenesis; and oxi-
dative stress may occur during the transit period
through the male genital tract (7, 8).

Outcome of assisted reproductive techniques
(ART) has been found to be affected by presence
of SDF (9). Although sperm with fragmented DNA
may fertilize an egg with apparently similar effi-
ciency as sperm without DNA fragmentation, the
negative impact of a damaged paternal chromatin
to the integrity of embryonic genome 1s usually
observed after implantation. This type of damage
1s often manifested by early pregnancy loss (10).

The Practice Committee of the American Society
for Reproductive Medicine (ASRM) has stated that
sperm DNA fragmentation testing might be clini-
cally informative for i vitro fertilisation/intra-cy-
toplasmic sperm mjection (IVF/ICSI) outcomes
(11). The threshold of DNA fragmentation index
(DFI) 1s quite important, as lower rates (<%30)
have been strongly related to natural conception
and success 1n intrauterine insemination (IUI),
whereas higher rates (>30%) have been linked
with decreased pregnancy odds in IVF (12).

Several strategies have been tried in order to over-
come the presence of SDF in couples undergoing
ART including varicocele repair (13), oral anti-
oxidant therapy (14), short ejaculatory abstinence
periods (15) and recurrent ejaculations (16), and
laboratory sperm selection techniques such as
magnetic cell sorting (MACS) (17), physiological
intracytoplasmic sperm injection (PICSI) (18), and
intracytoplasmic morphologically selected sperm
injection (IMSI) (19).

The use of testicular rather than ejaculated sperm
—with either testicular sperm aspiration (TESA) or
testicular sperm extraction (TESE) — for intracyto-
plasmic sperm mjection (ICSI) among men with
high SDF was found to be associated with better
pregnancy outcome (20,21). Current study was de-

signed aiming to study effect of DNA fragmenta-
tion testing and treatment on ICSI outcome among
infertile couples with male factor infertility.

Patientsand methods

After approval of ethics committee of Faculty of
Medicine, Suez Canal University, the present pro-
spective control randomized study was conducted
among a total of 106 infertile couples arranged for
mtracytoplasmic sperm injection (ICSI) due tomale
factor. Couples age< 32 years and BMI 20 — 25 Kg/
m2 were included into the study. Female factor Was
assessed through hysterosalpingogram (HSG), 3
vaginal ultrasound, routine office hyster oscopy,
and laboratory assessment. Couples were includ-
ed if HSG showed normal uterine cavity and pat-
ent tubes, 3D vaginal U/S showed normal cavity,
normal office hysteroscopy, and normal T3, TSH,
prolactine and normal FSH/LH ratio i 31d day of
cycle. Semen analysis of males showed severe oli-
gospermia and asthenoteratospermia.

Studied 106 males were divided by simple random
allocation into 2 groups.

Group I included 53 males that were tested for
DNA fragmentation test (Halo test).

Group II included 53 males that were directly of-
tered ICSI cycle.

DNA fragmentation test:

DNA fragmentation was tested via halo test using
Halosperm test kit. This kit determines the degree
of DNA damage of a human spermatozoon through
a process called sperm chromatin dispersion (SCD),
which 1s responsible for male infertility. This pro-
cess “involves the denaturation and controlled lysis
of the sample in an appropriate medium and can be
used with both fresh and frozen samples. Sperma-
tozoa with intact DNA produce a dispersion halo as
a result of the chromatin released from proteins that
can be easily analysed using fluorescence or bright
field microscopy. In contrast, spermatozoa with
fragmented DNA will not produce this halo. The
techmque 1s as easy as a routine leucocyte count”
(22). SDF level cut-off taken as high was SDF >
30% using Fernandez protocol (23).

Twenty five cases of group I subjected to DNA frag-
mentation test were found to have negative halo test
and were offered ICSI cycle (group Ix). Remain-

Egypt.J.Fertil.Steril.Volume 23, Number 2, June 2019



Elham Hussien Madny

mng 28 cases of group I who showed positive halo
test were offered 3 months of treatment receiving
L-camitine, vitamin E capsules daily and instruct-
ed to avoid smoking and exposure to toxins and
then DNA fragmentation test was repeated after 3
months.

Post treatment DNA fragmentation test was nega-
tive among 16 of 28 treated cases (Group Ia) and
remain positive among 12 of 28 cases (Group
Ib). Those cases with persistent positive halo test
were offered Testicular sperm extraction by TESE
or fine needle aspiration for sperm to avoid oxi-
dative free radicals in epididymis that may cause
DNA fragmentation. Eight cases have refused
testicular extraction and offered ICSI with ejac-
ulate (Group Ibl) while four cases have been
subjected to testicular extraction (Group Ib2).

ICSI protocol:

All cases were finally arranged to ICSI cycle using
long antagonist protocol with triptorelin (decapep-
tyl®) 0.1 subcutaneous from day 21 of the previous
cycle and human menopausal gonadotropin (Fasti-
mon ®) 300 IU at second day of the cycle. Ovarian
response was evaluated by serial transvaginal fol-
liculometry and serum E2. The dose of therapeu-
tic regimen was adjusted according to the ovarian
response.

When target follicular diameter of 3 or more fol-
licles reached 18-21 mm. HCG 1000 IU was ad-
ministered and ovum pick up was done after 34-36
hours. After embryo transfer, all cases were admin-
istered luteal phase progesterone support, folic acid
supplement and low dose aspirin.

Outcome measures:

Infertile couples were evaluated as regard to fertil-
1zation rate, day 5 embryo transfer, positive preg-
nancy test, clinical pregnancy evaluated by visible
sac with viable fetus on ultrasonographic assess-
ment and delivery of normal viable baby.

Statistical analysis:

Gathered information was processed using SPSS
version 25 (SPSS Inc., chiago, IL., USA.). Quan-
titative data was expressed as means = SD while
qualitative data was expressed as number and per-
centages (%). Unpaired t test was used to test signif-
icance of difference for quantitative variables and
chi square was used to test significance of difference
for qualitative variables. A probability value (p-val-
ue) <0.05 was considered statistically significant.

Results

There was no statistically significant difference
between both groups of the study regarding wom-
en age, BMI, number of aspirated follicles and E2
level (Table 1).

Men with mitially negative DNA fragmentation
test and those with positive DNA fragmentation
test who responded well to treatment were found
to have higher fertilization ratio of M2 ova, day
3 grade I embryo, blastocyte, positive pregnancy
test and positive clinical pregnancy compared to
non responders to treatment. Couples who didn’t
perform DNA fragmentation test have no statisti-
cally significant difference compared to men with
mitially negative DNA fragmentation test and
those with positive DNA fragmentation test who
responded well to treatment regarding positive
pregnancy test and clinical pregnancy while take
home baby was more evident among latter groups
with statistically significant difference (Table 2).

Table 1: Baseline characteristics among the studied patients:

Type Group I (n=53) Group II (n=53) p-value
Mean + SD 291+27 289+32
Women A 0.7 (NS
PR Range 25-32 25-32 (NS)
Mean+ SD 248+31 249+27
Women BMI 0.8 (NS
omen Range 20-25 21-25 ()
Number of Mean £+ SD 93+43 9.1 +48 0.8 (NS
aspirated follicles Range 4-15 4-17 BN
Mean+ SD 18000 £ 453 8 18502 £ 604
E2 level 0.6 (NS
eve 1100 — 2300 1000 - 2600 (N
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Table 2: Outcome parameters:

Group Ib
Group Ix | Group Ia (n=12) Group 11
®=25) | (m=16) |GroupIbl|GroupIbz| (=53 | P-Value
(n=8) (n=4)

Fertilization ratio of M2 ova | 20 (80%)a | 14 (87.5%)a | 2 (25%)b | 3 (75%)ab | 32 (60.4%)ab | 0.001
Day 3 grade I embryo 52+09%9 | 5+08a 2+0.13b | 4+£0.8c 5+0.7a 0.001
Blastocyte 4+106a | 45+09a |0.5+0.08b| 2+0.7c 3+009a 0.001
Positive pregnancy test 13 (52%)a |9 (56.25%)a |1 (12.5%)b | 2 (50%)b | 20 (37.7%)ab | 0.001*
Positive clinical pregnancy |12 (48%)a| 8 (50%)a |1 (12.5%)b| 2 (50%)a | 18 (33.9%)ab | 0.001*
Take baby home 8 (32%)a |7(43.75%)a| 0(0%)b | 1(25%)b | 9 (16.9%)b 0.001*

GIx: men with mitially negative DNA fragmentation test
Gla: Halo test became —ve after treatment

GIb: Halo test remain +ve after treatment

GIbl: refused TESE and offered ICSI with ejaculate
GIb2: subjected to testicular extraction
G2: offered ICSI directly with DNA fragmentation test
*statistically significant difference
a, b, c denote statistically significant within groups

Figure 1: Microscopic sperm morphology with DNA fragmentation
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Discussion

The impact of DNA fragmentation as an impor-
tant factor on male fertility and even pregnancy
outcome 1s getting more attention recently. Study-
ing DFT aims to add more prognostic information
and planning to guide couples particularly those
with repeated failure of ART attempts. The current
study investigated burden of sperm DNA fragmen-
tation on OCSI outcome and effectiveness of tes-
ticular versus ejaculated sperm on ICSI outcome
among men with sperm DNA fragmentation.

Although many studies suggested that DNA frag-
mentation 1s an important indicator of successful
fertilization (2), others failed to find an effect for
DNA fragmentation on fertilization rate claiming
that fertilization 1s independent of the level of the
DNA damage in spermatozoa (24-26). The cur-
rent study have shown higher fertilization rate,
better embryo quality, higher rates of biochemical
and clinical pregnancy and successful pregnan-
cy outcome among couples with DNA fragmen-
tation versus couples with DNA fragmentation.
Successful treatment of DNA fragmentation has
been found to significantly improve ICSI outcome
among those couples.

Because the surgical extraction of sperm was
adapted in ICSI, numerous studies have investi-
gated the effect of sperm origin on ICSI outcomes.
These studies have reported controversial results,
with every study providing probable theories to
support its findings. Some evidence suggested that
ejaculated sperm should lead to a better outcome
due to a crucial role of epididymis in the final steps
of spermatogenesis, including epigenetic modifi-
cation of genes (27, 28), changes in the surface
proteins of spermatozoa (29), and maturation of
sperm cells (30). Some epigenetic remodelling
processes 1s necessary for the stability of DNA
and 1ts resistance to damage and have been report-
ed to play a crucial role in early embryogenesis
(31-35). Testicular sperm does not undergo these
modification processes in the epididymis, and that
was the explanation provided by many researchers
shown higher normal fertilisation rates, implanta-
tion rates, and pregnancy rates (36 — 38), and low-
er abortion rates 1n ICSI cycles using epididymal
sperm than those using testicular sperm (39, 40).

However, some studies have shown no difference
n outcomes of ICSI with testicular and epididymal
sperm or with testicular and ejaculated sperm (41,
42) as well as current study. Some studies have
even shown better fertility outcomes with testicu-
lar sperm than with ejaculated sperm (27, 43, 44).
These studies concluded that sperm selection dur-
g ICSI, significantly reduce the effect of epididy-
mal transport on spermatogenesis and sperm qual-
ity (42, 45). Damage to the sperm DNA along the
genital tract might further explain why testicular
sperm leads to better fertility outcomes than does
ejaculated sperm. In the ICSI outcomes, studies
have suggested that damage to sperm DNA may
lead to impaired sperm decondensation, which re-
duces fertilisation rate, produces low-quality em-
bryos, leads to implantation failure, and causes re-
current pregnancy loss (46).

With persistent sperm DNA fragmentation despite
treatment, current study has shown that there was
no statistically significant difference between tes-
ticular versus ejaculated sperm regarding fertili-
zation ratio, pregnancy rate and even successful
pregnancy outcome and that only embryo quality
was better with testicular sperm extraction. These
findings are inconsistent with recent results by
Arafa and colleagues (1). Although they found that
there was no difference m the fertilization rate us-
mng ejaculate and testicular spermatozoa, clinical
pregnancy was significantly higher in TESA group
compared to ejaculated group. Moreover, 17 live
births were documented in TESA group, and only
three live births were documented in ejaculate
group (1). Consistent with current findings; earlier
studies showed no correlation between ICSI out-
come and fertilization rate (24, 26, 47).

Arafa and colleagues (1) ascribed their find-
mgs to thefact that spermatozoa obtained from
the testis exhibit lower-DNA fragmentation and
as such are more likely to undergo implantation
(48, 49). Furthermore, it can also be justified by
results from other studies, which showed a neg-
ative correlation between clinical pregnancy
and live-birth rate and high-sperm DNA dam-
age (49-51). Inconsistent findings with current
study could be explained by the fact that Arafa
and co-wrokers havemvestigated only men with
high DNA fragmentation index that can cause to
lower pregnancy outcome with ejaculated sperm.
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Inconsistent with current findings, Greco et al.
(49) havereported a higher percentage of clinical
pregnancy in testicular spermatozoa compared to
ejaculate (44.4% and 5.6% respectively). Simi-
larly; Esteves et al., (50) recently examined ICSI
outcomes using testicular versus ejaculate sperma-
tozoa m patients with high % of SDF. They detect-
ed higher % SDF in ejaculate spermatozoa com-
pared to testicular spermatozoa and a significant
difference in the outcomes among the two groups.
Reported results showed significantly higher clin-
ical pregnancy and live-birth rates in the testicular
ICSI group (52% and 47% respectively) in com-
parison with the ejaculate ICSI group (40% and
26% respectively).

Testicular sperm was found to be superior to ejac-
ulated sperm in other many studies. Pabuccu et
al., (52) found that ICSI using testicular sperma-
tozoa obtained by TESA seems an effective option
particularly for those with repeated ART failures
in terms of clinical, ongoing pregnancies and mis-
carriages even though conventional sperm param-
eters are within normal range. Similarly; Esteves
et al., (53) have shown that testicular sperm have
lower levels of SDF than ejaculated sperm, with
testicular sperm for high post-testicular SDF men
improving ICSI outcomes compared with ejaculat-
ed sperm.

In their recent meta-analysis and systematic re-
view; Kang et al., (46) showed that the risk ra-
tios favour fresh testicular sperm for good quality
embryo rate (1.17, 95% CI 1.05-1.30, P = 0.005),
implantation rate (95% CI 1.02-2.26, P = 0.04),
and pregnancy rate (RR =1.74, 95% CI 1.20-2.52,
P = 0.004). Inconsistently with current study, they
concluded that the existing evidence suggests that
testicular sperm 1s better than ejaculated sperm for
ICSI in male with cryptozoospermia. Another sys-
tematic review supported our current findings and
indicated that there 1s no difference between testic-
ular sperm group and ejaculated sperm group with
forest plots for pregnancy rate (OR = 0.53, 95%
CI0.19-1.42, P=0.21,12 = 67%) and fertilisation
rate (OR = 0.91, 95% CI 0.78-1.06,P = 0.21, 12 =
73%) (54).

Limitation of our study: The main limitation of

current study 1s relatively small sample size.

Conflicts of
thors  have

interest. None of au-
any conflict of interests

Conclusion and recommendations: Sperm DNA
fragmentation is an important factor that signifi-
cantly affects ICSI outcome and should be con-
sidered and adequately treated as well as it still
requires further in depth mvestigation. Although
current study has shown no significant difference
between testicular and ejaculated sperm regarding
ICSI outcome, divergent reports from previous
studies showed that 1t 1s still controversial whether
to obtain testicular sperm for better ICSI outcomes
or not.
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