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The most common female reasons for falling birth rates are rooted in societal shifts towards older maternal age at first pregnancy associated with improved access to contraception, and increased participation in education and the workforce (1). By contrast, male infertility, defined by abnormal semen quality (2), is becoming increasingly common (3) due to possible factors including obesity, endocrine disrupting chemicals (EDCs) and other environmental pollutants (4). Male infertility is one of the most common causes of infertility; it is therefore paradoxical that few therapeutic approaches exist other than assisted reproductive technologies (ART) for the female partner such as in vitro fertilization (IVF) and intra-cytoplasmic sperm injection (ICSI). The lack of proven therapeutic options to improve semen quality has, in turn, justified a lack of impetus to thoroughly investigate the male partner. Nevertheless, improving the diagnostic assessment of male infertility with meaningful outcome data is critical to evaluate future therapies to stimulate spermatogenesis in affected men. Sperm DNA fragmentation has recently emerged as a potential diagnostic tool for male infertility (5); however, prohibitively high costs have prevented its widespread adoption in clinical practice.
The current issue of Clinical Chemistry contains a detailed report by Yan et al, describing an entirely novel approach to assessing sperm DNA damage in men (6). They describe a direct, quantitative polymerase chain reaction (PCR) based method for detecting 3’-OH terminals present on single- or double-stranded DNA breaks. The enzyme TdT recognizes 3’-OH, and then catalyzes polymerization with dATP to extend a poly-A tail. The poly-A tail is then recognized by a poly-T probe with an apurinic / apyrimidic (AP) site, labelled with fluorophore 6-carbofluorescein (FAM) and black hole quencher (BHQ-1); BHQ-1 prevents fluorescence when in proximity to FAM. Endo IV enzyme cleaves the poly-T probe at its AP sites, which then may separate FAM from BHQ-1 if on different fragments resulting in detectable fluorescence. Successive poly-T probes are able to hybridize with a single poly-A tail, creating amplification.  Exhaustive experiments are detailed by Yan et al. to optimize the assay performance and validate the method against experimentally-induced DNA strand breaks. Finally, the assay is tested within samples dichotomized by semen quality and pregnancy outcome, presumably following ART. Perhaps the most impressive aspect of the report is that the method described by Yan et al. was at least comparable to the more established sperm chromatin structure assay or SCSA (7) in differentiating between aesthenospermia (low sperm motility) and pregnancy outcome.
The report by Yan et al. is promising, but more information is needed to explore its true potential to evaluate male infertility (6). Yan et al. have used pregnancy as an end point, but live birth rate (LBR) is the gold-standard for measuring any fertility technology. An evaluation of LBR would need substantially larger sample sizes of participants. No large-scale data exist investigating the associations of sperm DNA fragmentation with LBR following ART; this is partly due to the high costs of current assay methods. It would also be interesting to study if levels of sperm DNA fragmentation using the novel method, are higher in male partners with conditions related to infertility; for instance, we and others have previously reported that male partners affected by recurrent miscarriage have higher than normal risks of sperm DNA fragmentation (5,8).
Several barriers exist to secondary amplification of sperm DNA fragmentation becoming adopted into healthcare. Although sperm DNA fragmentation was significantly lower in couples with pregnancy when compared with non-pregnancy, substantial overlap was present between the groups (6). Clinical experience with existing assays informs us that few options are currently available to improve fertility for couples in whom the male partner has increased levels of sperm DNA fragmentation (5,9). Promising yet contradictory data exist for using anti-oxidants to treat increased sperm DNA fragmentation, and trials are underway to investigate the roles of weight loss in improving semen quality in obese men (9). Nevertheless, improved future treatments to reduce sperm DNA fragmentation would greatly strengthen the case for routine sperm DNA fragmentation assessment in all couples with infertility. 
The concept of assaying for sperm DNA fragmentation is not novel. Four major types of assay exist: terminal deoxynucleotidyl transferase‐mediated deoxyuridine triphosphate‐nick end labelling (TUNEL) (10); sperm chromatin structure assay (SCSA) (7), single-cell gel electrophoresis assay; comet (11); sperm chromatin dispersion, SCD (12). As Yan et al. correctly state, existing sperm DNA fragmentation assay technologies are expensive. This has unfortunately created strong commercial pressures to produce research proving effectiveness of a particular sperm DNA fragmentation over its rival assays, rather than aiming to change clinical practice for all (13). We therefore still lack high quality evidence exploring the clinical utility of sperm DNA fragmentation for infertility (14). Yan et al. have not presented a cost analysis of their technique, but its simplicity compared with existing assays sperm DNA fragmentation might make it cheaper and less reliant on specialist technical input. Thus, Yan et al. have created a potentially useful alternative to all existing technologies to assess sperm DNA fragmentation, which could break the cycle and stimulate more widespread research into its role in predicting fertility outcomes. We will read with interest how future studies appraise secondary amplification of sperm DNA fragmentation. 
In summary, Yan et al. have developed a promising diagnostic technology with potential to improve the lives of many couples trying to conceive. Their method offers improvements over existing methods of sperm DNA fragmentation analysis. The field watches expectantly for future research on secondary amplification of sperm DNA fragmentation to assess male infertility.
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