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I read with great interest the article by Showalter e al' who, through an
unbiased machine learning approach integrating skin biopsy histology
and gene expression, describe the relevance of CD34 and a-smooth
muscle actin (0-SMA) stains as biomarkers reflecting clinical severity
and improvement in patients with diffuse cutaneous systemic sclerosis
(dcSSc; scleroderma). Elegantly, the authors have shown that CD34
staining decreases with worsening clinical severity and subsequently
increases with clinical improvement, while the opposite was observed
for 0-SMA myofibroblast marker staining.! Moreover, CD34 and
o-SMA immunostaining intensity appeared to be highly predictive of
scleroderma gene expression subsets, with highest CD34 staining and
lowest 0-SMA staining being detectable in normal-like compared with
fibroproliferative and inflammatory dcSSc skin samples.' Further anal-
yses revealed that clinically severe dcSSc skin exhibiting the o-SMAMe/
CD34'" immunophenotype associates with a high inflammatory gene
expression signature that can reverse over time in patients with clinical
improvement, but not in those who do not improve.' Mechanistically,
the authors have suggested that differential CD34 and a-SMA stains may
reflect distinct fibroblast polarisation states, with the o-SMA"MS"/CD34!°"
immunophenotype characteristic of clinically severe deSSc skin samples
reflecting a transition from CD34" normal fibroblasts to o-SMA™
inflammatory fibroblasts/myofibroblasts.! However, it should be consid-
ered that gene expression analyses were carried out on whole skin biopsy
specimens, which does not allow the identification of the specific cell
types expressing relevant target genes, and that double a-SMA/CD34
stain would be essential in an attempt to identify transitional fibro-
blasts expressing both markers. In support of their hypothesis, the
authors further discuss that a previous study showed that scleroderma
skin displays an inverse staining pattern between CD34 and two other
fibroblast markers, namely podoplanin and CD90/Thy1, and that the
proposed fibroblast transition could be induced in vitro in response to
proinflammatory cytokines.” In this scenario, I believe another plausible
mechanism that can explain the distinctive CD34"°" immunophenotype
of scleroderma skin is worth mentioning.

Growing evidence indeed indicates that different dermal fibroblast
populations do exist and that fibroblast heterogeneity may be crucial in
determining skin architecture during development and repair.* * Among
them, a distinctive stromal cell type named telocyte has been identified
in human skin and other tissues/organs over the last decade.’™” Telocytes
possess extremely long cytoplasmic processes (telopodes) with a monili-
form silhouette and peculiar ultrastructural features and express CD34,
being also commonly referred to as telocytes/fCD34" stromal cells.”” By
forming extensive interstitial networks with their telopodes, telocytes
establish unique spatial relationships with a variety of cell types and are
regarded as important actors in the intercellular signalling mechanisms
underlying local tissue homeostasis through both cell-to-cell contacts
and releasing extracellular vesicles.” ® Hence, abnormalities in telocyte
networks are being increasingly implicated in different pathologies,
such as chronic inflammatory and fibrotic conditions, including sclero-
derma.’ % In this regard, by means of transmission electron micros-
copy and CD34 immunostaining, it has been reported that telocytes/
CD34" stromal cells display severe ultrastructural damages suggestive
of ischaemia-induced cell degeneration and are progressively lost from
the clinically affected skin of patients with scleroderma.’ Of note, telo-
cyte damage and reduction appeared to evolve differently according to
scleroderma subsets and stages, being more rapid and severe in dcSSc.’
In that study, both the numerous ultrastructural cell injuries detected by
electron microscopy and the lack of cells coexpressing CD34 and CD90/
Thy1 in double stained skin sections were in favour of a cell degenerative
rather than transitional process.’ In scleroderma skin, the progressive loss
of the telocyte/CD34" stromal cell network was suggested to contribute
to the altered structure of the extracellular matrix and, possibly, to an
impairment in the control of the activity of neighbouring cells, such as
fibroblasts/myofibroblasts and mast cells, through disrupted intercellular
signalling.”

Further, when using CD34 stain, one should always consider that this
marker is widely expressed also by endothelial cells of blood microves-
sels, which are known to be decreased in scleroderma skin.® * Thus, the
combination of CD31 and CD34 stains has proved to be extremely useful
to unequivocally differentiate between CD317/CD34" stromal cells and

CD31%/CD34" microvessels that may often appear as fibroblast-like
vascular profiles with no obvious lumen in tissue sections.® ® Interest-
ingly, a very recent study provided further support to the evidence that
human skin telocytes/CD34" stromal cells are a cell population defi-
nitely distinct from ‘classical’ fibroblasts.'® In fact, through a two-step
immunomagnetic microbead-based method, it was feasible the isolation
of three dermal cell populations with different morphologies, namely
CD317/CD34% cells with distinctive features of telocytes, CD317/
CD34 classical’ fibroblasts and CD31*/CD34* endothelial cells.'’

Overall, whatever the cause of the decrease in staining, the paper by Show-
alter et al' expands previous evidence for a central implication of the CD34
antigen in scleroderma skin pathology”’ and undoubtedly provides the first
demonstration that it might serve as a powerful biomarker of clinical severity
and improvement in future clinical trials.
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