The price and value of sperm DNA fragmentation tests
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Drs. Fraczek and Kurpisz, in their insightful commentary,
highlighted the pitfalls of the current sperm DNA
fragmentation (SDF) testing (1). These authors remarked
that the association between SDF and clinical outcome
of assisted reproduction is not without controversy in
the literature. An interesting study cited by these authors
proposes the predictive values of sperm vitality on SDF (2)
and deserves further discussion in our response.

Semen analysis has been the cornerstone of male fertility
evaluation despite its poor predictive value on fertility
potential. There is an extensive overlap in conventional
semen parameter result between fertile and infertile men (3).
Since the release of the first edition of WHO guidelines
for semen analysis over three decades ago (4), SDF testing
is becoming an important tool for fertility specialists,
thanks to the great large number of reports from all over
the world. The SDF testing was transformed from a
research tool in 1980s to a diagnostic test readily available
in clinical andrology laboratories and in vitro fertilization
(IVF) clinics across the world in the 21st century. Even
though the Practice Committee of the American Society of
Reproductive Medicine (ASRM) recognized the significance
of abnormal SDF on the results of natural pregnancy,
intrauterine insemination (IUI), IVE, and intracytoplasmic
sperm injection (ICSI) in 2015; its routine use in predicting
assisted reproductive outcomes is not recommended (5).
Strong correlation between SDF and natural pregnancy
is best illustrated by the Danish First Pregnancy Planner
Study (6) and the Longitudinal Investigation of Fertility
and the Environment (LIFE) Study (7) which unmistakably
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demonstrated the negative impact of SDF on time to
pregnancy. Couples with a sperm DNA fragmentation
index (DFI) of less than 40% by Sperm Chromatin
Structure Assay (SCSA) were shown to have 10 times higher
probability in achieving natural pregnancy (6). Likewise,
an OR of 9.9 (95% CI, 2.37-41.51) was reported in a study
correlating SCSA DFI greater than 30% with decreased
pregnancy and delivery rates after IUI (8). Although the
magnitude of OR seems less impressive, significant OR
of around 1.5 on pregnancy rates by IVF and ICSI has
been consistently reported (9). More importantly, higher
live birth rates after IVF [relative risk (RR) =1.27; 95%
CI, 1.05-1.52] and ICSI (RR =1.11; 95% CI, 1.00-1.23)
was reported in a recent systematic review and meta-
analysis (10). The complexity of human reproductive system
with involvement of multiple confounding factors from
both male and female partners precludes a simple straight-
forward test in predicting fertility potential. We feel that it is
less important to compare which test is better over the other
in prediction of natural and assisted conception; rather, it
is essential to recognize the distinct and unique nature of
SDF tests in assessing the genetic material of male gamete
which contributes half of DNA contents of the offspring.
We believe that the SDF tests and semen analysis, along
with other sperm function tests, should be complementary
to each other in providing the best information to fertility
specialists and infertile couples. Controversies do exist
about the use of SDF test as is the case for almost all other
clinical tests in the field of medicine, but the expanding
evidence in support of clinical use of SDF tests cannot be
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overlooked. The value of SDF tests can only be further
affirmed by identifying its suitable role in clinical practice.
We believe the practice recommendations by Agarwal et .
represents the next logical step forward by proposing the
use of SDF tests in certain clinical scenarios based on the
current best evidence (11). The value of a tool is often not
determined by its nature, but depends on how is it used.
Drs. Fraczek and Kurpisz in their commentary (1) cited
the article by Samplaski ez 4/. (2) and suggested that sperm
vitality may serve as a predictor of the level of SDF. They
further commented that the relatively expensive SDF test
may not offer additional information compared to a simple
test for sperm vitality (2). We, however, beg to differ from
these authors and offer a different viewpoint. It has been
reported that higher SDF levels were seen in infertile men
with idiopathic oligoasthenoteratozoospermia compared to
fertile donors (12). Similarly, it is also known that reactive
oxygen species (ROS) is considered as the major cause of
SDF with positive relationships between these parameters
demonstrated in semen samples (13). ROS exerts its
detrimental effect on male fertility via various mechanisms
including sperm membrane peroxidation, mitochondrial
DNA damage and apoptosis of spermatozoa (14).
Therefore, it is easy to visualize the correlation between
SDF and various conventional semen parameters since
both SDF and semen parameters are more commonly
affected by ROS at the same time rather than in isolation.
In contrast, a decrease in sperm vitality may be the result
of ROS-mediated sperm apoptosis. Consequently, the
finding of correlation between sperm vitality and SDF is
logical and is the result of the association of both factors
with ROS. Contrary to sperm vitality test, SDF result
directly reflects the quality of sperm DNA content which is
unique. This is clearly illustrated by its superior ability to
predict pregnancy outcomes; there is a positive correlation
between high SDF and impaired embryo quality (15), lower
implantation rate (16), higher miscarriage rate (17), and
increased risk of pregnancy loss (18). We argue that sperm
vitality is a less reliable predictor of post-fertilization events
including embryo quality and pregnancy outcomes since it
is merely a measure of sperm phenotype. Secondly, recent
advances in treatment strategies for high SDF have been
advocated and the use of sperm selection techniques and
testicular sperm in managing high SDF has been reported
(19-21). However, the combination of these techniques
with ICSI is costly and not without risk. As a result, SDF
tests are essential in identifying the most appropriate
patients for treatment. Failure in proper patient selection

© Translational Andrology and Urology. All rights reserved.

Agarwal et al. The price and value of sperm DNA fragmentation tests

carries serious consequences in terms of risk of assisted
reproductive technologies (ART) associated with ovarian
hyperstimulation and oocyte retrieval in female partner. A
failed ICSI cycle also means a significant financial burden to
the couple (about $13,000 in the United States) (22). The
study by Samplaski et al., as cited by the authors, calculated
that over 32% of men would gain additional information
from DNA fragmentation testing since vitality test alone
would fail to accurately predict SDF in these patients.
Dr. Samplaski stated that vitality testing may represent a
cost-saving measure in view of higher cost of SDF testing
when compared to vitality testing (2). However, taking
into account the direct cost of a failed ART cycle, the extra
cost imposed by SDF testing in providing valuable clinical
information for management decision can be justified in this
sense. The stated value of a clinical test can sometimes be
deceiving as the actual expense of a less accurate test result
may turn out to be enormous.
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