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Dr. Kadioglu and Ortac from Turkey commented about the
advantages and shortcomings of SDF testing in the clinical
scenarios discussed by Agarwal et al. (1), and provided
overall supportive remarks for the utility of SDF testing in
selected populations (2). Notwithstanding, the authors noted
that there is no consensus as to whether or not measurement
of SDF provides any clinical benefit in the assessment
of the male patient. Moreover, they highlighted existing
guidelines issued by the American Urological Association
(AUA) and European Association of Urology (EAU),
which indicate that varicocele repair is not recommended
for infertile men with normal semen analysis (3,4).
Lastly, the authors inquired about the interlaboratory
variation of SDF testing and which test should be
considered the gold standard. In our reply to Drs. Kadioglu
and Ortac, we elaborate on these aspects to provide readers
further insights into these concerns.
In our guidelines, we reviewed the existing evidence
and provided practical recommendations graded according
to the quality of the available evidence (1). The selected
clinical scenarios are familiar to practicing clinicians, and
all of them pose difficulties for management. Despite
concurring with the authors that additional prospective
studies are needed to further clarify the clinical role of SDF
for the evaluation of the infertile male, there is a bulk of
literature demonstrating an association between SDF and
reproductive outcomes [reviewed by Cho et al. (5)]. Given
the fact that the integrity of sperm DNA is crucial for
normal fertilization, embryo development, and successful
implantation, we ponder that SDF testing provides clear
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information that adds to conventional semen analysis results
without being superfluous (6-8).
It might be argued that the prognostic clinical value
of DNA integrity testing may not affect the treatment of
couples, as noted by the ASRM guidelines (9). However,
new evidence has emerged particularly concerning the use
of testicular in preference over ejaculated sperm for ICSI
among couples whose male partners have high SDF in
the neat ejaculate (10,11). Along the same lines, although
the AUA and EAU guidelines regarding varicocele
management advocate against surgery in the face of normal
semen analysis [reviewed by Shridharani et al. (12)], it
is worth mentioning that these guidelines based their
recommendations on the grounds of routine semen analysis.
It is well known that routine semen analysis is limited as a
surrogate marker for male fertility (6); despite this fact, such
limitations were neglected by the AUA/ EAU guidelines.
Added to this, the AUA guidelines are yet to update semen
analysis reference ranges to the newest 2010 WHO manual
(3,13). Noteworthy, clinical practice guidelines are evolving
documents that should undergo periodic review and
updates.
Lastly, it is important to recognize that efforts have
been made to standardize SDF testing (14-18). As part of
the standardization process, inter- and intra-laboratory
precision, and coefficient inter- and intra-observer variation
have been calculated for tests such as SCSA, SCD, and
flow-cytometer TUNEL (15-22). In Table 1, we summarize
the relevant information provided by studies as regard to
standardization of the SDF testing. Overall, these tests have
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Table 1 Summary of intra-laboratory and inter-laboratory correlation coefficients (r), coefficient of variation (CV), and intra- and inter-observer
variation (%) for SDF assays
Methods

Intra-lab (r) Intra-lab (CV)

Inter-lab (r)

Inter-lab (CV)

Intra-observer
variation

Inter-observer
variation

TUNEL; benchtop
flow cytometer

0.75–0.956

0.1–5.7%

0.83–0.937

0.2–5.2%

NR

NR

Ribeiro et al., 2017

TUNEL; benchtop
flow cytometer

NR

NR

NA

NA

≤3%4

≤1.7%5

Sharma et al., 2016

TUNEL; standard
flow cytometry

NR

NR

NA

NA

3.2%2

4%3

Sharma et al., 2010

SCD*

0.91

NR

NA

NA

1%9

0.21%10

SCD

NR

NR

SCSA

NA

NA

SCSA

NR

1

1.0–9.1%

8

8

Study

McEvoy et al., 2014

NA

NA

6–12%

6–12%

Fernandez et al., 2005

0.90

≤1%

NA

NA

Giwercman et al., 2003

NA

NA

NA

NA

Giwercman et al., 1999

1

*, Halosperm G2 test kit. , Intra-assay CV varied between 1.0% and 9.1%, and the corresponding values for the inter-assay CV was 5.2%
and 8.6%. 2, when absolute values were calculated, 80.0% of individual TUNEL measurement differed from the final designated values by
no more than 3.2% (absolute difference); 57.1% of individual measurements in these data had a percentage difference less than 10% of
the assigned value. 3, the absolute difference between an observer's designated value and the mean among 2 observers was within 4.0%
in 83.3% of specimens; in 83.3% of the specimens, the percentage difference between an individual observer's designated TUNEL value
and the 2 observers' average value was within 15%. 4, a single TUNEL measurement from a given observer was within that observer’s
average measurement by an absolute difference of 3% or less in 90% of cases. 5, the average TUNEL measurement from a given observer
was within the two observers’ average measurements with an absolute difference of 1.73% or less in 80 % of cases. 6, correlation between
duplicate readings obtained in each laboratory (results from two participating laboratories). 7, correlation coefficient between two participating
laboratories reading the same set of specimens. 8, coefficient of variation for the estimated percentage of spermatozoa with fragmented DNA.
9
, the average difference in the values of SDF between the two replicates was 1.02%±0.55% (absolute variation); the average percentage
difference between the two replicates for each sample was 4.16%. 10, the average difference in the values of SDF between two technicians
for each sample was 0.21%±0.57% (absolute difference); the average percentage difference between the two technicians for each sample
was 9.56%. TUNEL, terminal deoxyribonucleotide transferase-mediated dUTP nick-end labeling) assay; SCD, sperm chromatin dispersion
test; SCSA, sperm chromatin structure assay; NR, not reported; NA, not applicable; CV, coefficient of variation.

adequate precision and repeatability as shown by the low
coefficient of variation, which validate the assays for SDF
assessment.
To sum up, SDF tests measure the proportion of cells
with DNA damage or fragmentation. Test results reflect the
quality of the whole semen specimen, and offer prognostic
information as regards pregnancy, both naturally and
assisted. Having emerged as a complementary tool to
routine semen analysis, SDF testing may enable clinicians to
better evaluate, counsel, and manage the male patient and
the couple as a whole, particularly in challenging clinical
scenarios like varicocele and borderline/normal semen
analysis, unexplained infertility, recurrent miscarriages,
and failed IUI, IVF and ICSI. We advise that SDF testing
should be carried out in laboratories equipped with proper
instrumentation, skilled technicians, and enrolled in internal
and external quality control programs.
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