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                                                            MicroRNAs (miRNAs) are short non-coding RNAs that play key regulatory roles in gene expression through complementary binding to the 3′-untranslated regions (3′-UTRs) of target mRNAs, leading to subsequent translational repression.1 Since miRNAs were first identified in 1993, there has been continuous growing interest in better understanding the roles of these molecules in the regulation of both normal cell function as well as numerous disease processes.2 Furthermore, miRNAs released into the circulation after cell death, or in extracellular vesicles, have been identified in a number of different diseases.43 These circulating miRNAs can be measured in the blood, and represent promising new biomarkers for both the diagnosis of disease and the assessment of treatment responses.
Acquired aplastic anemia represents a significant clinical problem and it is of unclear etiology in the majority of cases. There has been extensive evidence for T cell-mediated bone marrow destruction, leading to a characteristic clinical presentation with hypocellular bone marrow and pancytopenia on blood work.5 In line with this, upfront immunosuppressive therapy (IST) consisting of horse antithymocyte globulin (ATG) and cyclosporine (CsA) has significant activity and is the standard of care. Bone marrow transplantation represents an additional approach and has specific indications for some groups of aplastic anemia patients, however, even with a HLA-matched sibling donor (MSD), transplant related mortality, including the risk of graft-versus-host disease, exists.6 Further, in individuals lacking a MSD, unrelated donor transplantation carries an even greater risk of graft-versus-host disease; alternatively, haploidentical donor transplantation remains experimental for this condition.7
While upfront treatment with IST is the standard of care for aplastic anemia, predicting responses to immunosuppression is difficult. Response rates for IST are estimated at about 70%, with refractory aplastic anemia patients requiring additional rounds of IST or consideration for bone marrow transplantation.98 As such, biomarkers to monitor responses to IST throughout treatment have the potential to change clinical decision making and improve outcomes in aplastic anemia. Although several biomarkers to monitor responses in aplastic anemia have been proposed, these biomarkers are largely non-specific (e.g., age, blood counts), and molecular biomarkers represent a more sophisticated approach for follow-up in these patients.10
In the current issue of the journal, Hosokawa and colleagues build upon their previous research to establish circulating miRNAs as potential biomarkers in aplastic anemia.11 The authors used an unbiased PCR-based panel to identify miRNAs differentially regulated in patients with severe aplastic anemia as compared to patients with myelodysplastic syndrome or healthy volunteer controls. Of note, none of these patients had received IST prior to sample collection. After identifying 19 dysregulated miRNAs in a discovery set of 179 miRNAs, the authors further validated their findings in 108 patients, and identified three miRNAs dysregulated with at least a 1.5-fold change. Interestingly, the two miRNAs upregulated in the aplastic anemia group (miR-150-5p and miR-146b-5p) have previously described roles in T cell development and regulation of innate immunity, while the role of the one miRNA downregulated in the aplastic anemia group (miR-1) may play a part in autoimmunity.1412
Perhaps the most interesting finding of Hosokawa and colleagues is the identification of miR-150-5p as a marker for treatment responses to immunosuppression in aplastic anemia. The authors analyzed 40 aplastic anemia patients before and after 6 months of IST, and identified statistically significant decreases in miR-150-5p and miR-146b-5p, and a statistically significant increase in miR-1. These findings mirror the authors’ other findings comparing the levels of these miRNAs in aplastic anemia patients and healthy controls. When the authors specifically compared the effect of IST on these miRNAs in responders and non-responders, miR-150-5p demonstrated a significant decrease only in responders. Surprisingly, miR-1 demonstrated a significant increase after IST regardless of whether or not the patients responded to the treatment. These findings suggest that some miRNAs differentially expressed in aplastic anemia can be used to monitor treatment response, while others cannot.
The results of the work of Hosokawa and colleagues are interesting and potentially important. Prospective studies will be required to further validate whether miR-150-5p monitoring can identify responders from non-responders to IST. Future efforts should also focus on determining the earliest time point when meaningful changes can be observed. Clinically, early identification of potential IST non-responders could conceivably trigger an earlier consideration for bone marrow transplantation. Conversely, identifying potential IST responders prior to hematologic recovery may serve a purpose in selecting so-called “late responders”, for whom hematologic recovery can take up to 6 months to observe. Beyond having important clinical implications, this report also advances our understanding of the mechanisms of immune-mediated failure. The role of miRNAs in the pathophysiology of aplastic anemia and other bone marrow failure syndromes has been generally unclear. By providing evidence that miRNAs can be used to distinguish aplastic anemia from healthy patient controls, the work of the authors suggests the involvement of miR-150-5p in the immune-mediated failure. However, further research into the relevant targets of this, and other miRNAs, is needed. The authors provide some insight into this through pathway analysis, which identifies potential immune-related targets of these miRNAs. These targets will need to be validated in future studies using molecular biology techniques classically used to study miRNA biology. In summary, Hosokawa and colleagues suggest a promising new approach to monitor response to immunosuppression in aplastic anemia, an autoimmune regulated disease that lacks useful biomarkers. Future studies will need to uncover the underlying mechanisms driving the observed changes in circulating relevant miRNAs in the disease, and how immunosuppression modulates such levels.
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