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Editor

Mycosis fungoides (MF) and Sézary syndrome (SS), major variants of cutaneous T-cell
lymphoma (CTCL), are malignancies of clonal T-lymphocytes, and advanced MF/SS are
associated with a 40-47% 5-year survival.1~4 Extracorporeal photopheresis (ECP), a therapy
for CTCL, has been demonstrated to have a mean time to clinical response of 22.4+9.6
weeks, which indicates patients should be treated with ECP for up to 8 months before
effectiveness can be accurately assessed.® Currently we cannot predict who will respond to
ECP.

MicroRNA (miRNA) are small, non-coding RNA that can inhibit protein translation.8 CTCL
has been reported to have altered miRNA expression, including reduced miR-191, miR-223,
miR-342, and increased miR-155.7-% The primary goal of this study was to determine if a
select miRNA profile in peripheral blood mononuclear cells (PBMC) obtained at baseline
and 3 months of ECP monotherapy could predict clinical response to ECP.

This retrospective study utilized the CTCL tissue repository at Johns Hopkins and was
approved by the Johns Hopkins Institutional Review Board. Thirteen subjects were selected
with biopsy-proven MF or SS and use of monotherapy ECP. A single Dermatologist oversaw
the administration of and response to ECP, as described previously.10

Immediately before the start of ECP and 3 months later, blood was taken and PBMC were
isolated and cryopreserved in liquid nitrogen. Total RNA was extracted and TagMan
MicroRNA Assays were run in triplicate, and expression was compared with RNU24. The
Student’s t-test and Fisher’s Exact test were used to evaluate for significant differences.
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Of the 13 subjects, 5 (38%) achieved an overall clinical response (minimal and partial
responses; MR/PR) at the final evaluation (12 months ECP monotherapy or at addition of
new systemic therapy). Evaluation of the fold change in miR-223 from baseline to 3 months
post-ECP therapy identified a significant increase in miR-223 in those who had a final
response (n=5) versus those with no response or disease progression (NR/DP; n=8) [3.56
(SEM=1.19) vs. 0.75 (SEM+0.15) *p=0.01; Fig. 1a, b]. Those whose miR-223 increased
over 1.5 fold from baseline to 3 months were more likely to respond to ECP (**p<0.01; Fig.
1c). We also identified an increase in the mean fold change of both miR-191 and miR-342 in
MR/PR (n=3) versus NR/DP (n=6) after 3 months of ECP treatment [miR-191: 1.59 (SEM
+0.39) vs. 0.86 (SEM=0.13) *p=0.05; miR-342: 1.68 (SEM+0.29) vs. 0.91 (SEM+0.16)
**p=0.04; Fig. 2a, b]. We did not identify a significant difference in 3-month change of
miR-423-5p (expression not altered in CTCL)8 or miR-155, and there was no difference in
baseline expression of any miRNA between responders and non-responders.

We demonstrate that an early increase of PBMC miR-191, miR-223, and miR-342 at 3
months post-therapy is predictive of a clinical response to ECP between 6 and 12 months. It
is not clear if ECP directly increases levels of these miRNA in the malignant T-cell, or if the
increase is due to an influx of normal PBMC. Measurement of these miRNA levels is
nonetheless useful to help predict those who will respond to ECP. Notably, the miR-423-5p
and miR-155 expression did not differ, indicating that our results represent a selective
upregulation and not a global miRNA increase.

In advanced MF/SS, we are encountering a dire clinical scenario, as patients face high
mortality, limited therapeutic options, and often a long median time to response with current
therapies. Therefore, it is imperative we identify predictors of response for ECP in order to
reduce time spent on futile therapies with an overall goal of enhancing patient survival.
Larger studies are warranted to further evaluate the role of miRNA as predictors of response
to therapy in MF/SS.
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Figure 1. Increased miR-223 at 3 months ECP therapy is associated with overall clinical response
(a) Fold change of miR-223 from baseline to 3 months of ECP monotherapy in individual

patients. (b) Mean fold change in miR-223 at 3 months of those with a clinical response
between 6 and 12 months of ECP and those that did not respond to ECP (*p=0.01). (c) Fold
change of miR-223 from baseline to 3 months post-ECP therapy that was greater than or
equal to 1.5 was predictive of clinical response to ECP between 6 and 12 months
(**p<0.01).

J Eur Acad Dermatol Venereol. Author manuscript; available in PMC 2016 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McGirt et al.

Page 5

a b
(@),. (b) .
*

g,o 2 - g’n 2 d % %k
c c
© ©
= K=
o o
T 1.5 - T 1.5 A
L K]
- [a\]
3 3
g 17 I g 17 [
£ £
(V] (V]
[T ]
£ 05 S 0.5 -
g g
< <

0 -~ 0 4

Responders Non-responders Responders Non-responders

Figure 2. miR-191 and miR-342 increase at 3 monthsin those with clinical responseto ECP
Mean fold change of (a) miR-191 (*p=0.05) and (b) miR-342 (**p=0.04) in patients who
responded to ECP compared to those who did not respond.
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