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A Commentary on

Hidradenitis Suppurativa: A Systematic Review Integrating Inflammatory Pathways Into a

Cohesive Pathogenic Model

by Vossen, A. R. J. V., van der Zee, H. H., and Prens, E. P. (2018). Front. Immunol. 9:2965.
doi: 10.3389/fimmu.2018.02965

We read with great interest the article “Hidradenitis Suppurativa: A Systematic Review Integrating
Inflammatory Pathways Into a Cohesive Pathogenic Model” by Vossen et al. (1). The authors have
admirably integrated data from genetic, cytokine, and microbiological studies in Hidradenitis
Suppurativa (HS) into a three-phase pathogenic model of disease.

However, we have concerns that inherent bias in the collated data may introduce inaccuracies
into the proposed model, and that highlighting the “known unknowns” in the pathogenesis of HS is
needed to advance our knowledge of this disease.

CRITICAL EVALUATION OF GENETIC POLYMORPHISMS IN HS

USING ACGM CRITERIA

Evidence for the role of gamma secretase sequence variants and notch signaling in HS is
strong but incomplete (2). Critical evaluation of known sequence variants (2) has highlighted a
“likely pathogenic” role for two of the three variants reported by Vossen et al. (1) (c.223G>A,
c.582+1delG) and “uncertain significance” to the remaining variant (c.647A>C) as defined by
American College of Genetic Medicine (ACGM) criteria (2). A recent systematic review (2)
identified 17 of 41 variants in HS as of “uncertain significance.” Genome Wide Association Studies
(GWAS) as well as functional and proteomic data linking identified sequence variants to the
inflammatory mechanisms driving HS are currently not available. Both areas of research are vital
in further evaluating the role of genetic variants in HS pathogenesis. It remains plausible that
a complex polygenic model better describes observations in some cases of familial HS (2). This
further emphasizes the importance of undertaking GWAS in this disorder.

DIFFERENCES IN NOTCH SIGNALING, THE TH17 AXIS AND

EPIDERMAL DIFFERENTIATION IN HUMAN AND MURINE

MODELS

Vossen et al. (1) correctly remark that the “many substrates” (1) of gamma secretase imply that
Notch signaling may not be the sole causative pathway resulting in active disease in HS (2). In light

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Directory of Open Access Journals

https://core.ac.uk/display/201275747?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org/journals/immunology#editorial-board
https://www.frontiersin.org/journals/immunology#editorial-board
https://www.frontiersin.org/journals/immunology#editorial-board
https://www.frontiersin.org/journals/immunology#editorial-board
https://doi.org/10.3389/fimmu.2019.00302
http://crossmark.crossref.org/dialog/?doi=10.3389/fimmu.2019.00302&domain=pdf&date_stamp=2019-02-25
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org
https://www.frontiersin.org/journals/immunology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:jfrew@rockefeller.edu
https://orcid.org/0000-0001-5042-3632
https://doi.org/10.3389/fimmu.2019.00302
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00302/full
http://loop.frontiersin.org/people/638939/overview
https://doi.org/10.3389/fimmu.2018.02965
https://doi.org/10.3389/fimmu.2018.02965


Frew Commentary: Hidradenitis Suppurativa - Cohesive Pathogenic Model

of this, one must heed caution in extrapolating the results of
gamma secretase knockout mouse models to human disease,
particularly given the known differences in Notch-AhR-IL-22-
Th17 pathways between mice and humans (3, 4). This is
especially pertinent given the role of the Th17 axis in HS
(1, 5). Murine models of AhR stimulation demonstrate a
concomitant elevation of IL-22 and IL-17A production whereas
human IL-22 production is accompanied by IL-17A reduction
due to expansion of IL22+ IL-17- CD4+ T cells (4). This
additional layer of complexity may explain discrepancies in
studies of lesional IL-17 levels in HS, but also highlights
the caution required in interpreting immunological data from
animal models in HS (6). Additionally, gamma-secretase-
Notch pathway knockout mouse models demonstrate disturbed
epidermal differentiation (both delayed and premature spinous
differentiation), barrier function (leading to lethal phenotypes)
and alopecia (7). Such manifestations are not seen in human
cases of loss-of-function variants in the gamma-secretase-Notch
pathway (2, 5, 6) implying the possibility of important differences
in the roles of the gamma-secretase-Notch pathway in epidermal
differentiation between murine and human models as previously
discussed by van der Zee et al. (6).

MECHANICAL FRICTION AND BODY-FOLD

OCCLUSION MAY INDIRECTLY DRIVE HS

VIA INCREASING LOCALIZED MOISTURE

AND PH ENCOURAGING PROTEOLYTIC

ACTIVITY OF PORPHYROMONAS SP.

The follicular occlusion paradigm and the role of mechanical
friction has been a long-standing component of HS
pathophysiology (1). However, in other diseases such as
acne, evidence is emerging that microcomedone formation
may be secondary to inflammation (8) (mediated by IL-1α)
bringing into question whether follicular occlusion is a primary
or secondary phenomenon in HS (9). The role of occlusion
and friction can be re-examined in light of insights into the
microbiological contribution to HS pathogenesis. Obesity,
heat and occlusion all have direct alterations to the cutaneous
microbiome through elevation in pH and increases in moisture
(10), both conditions which favor the proteolytic activity of
implicated bacteria including porphyromonas sp. (10, 11), as
well as the aberrant innate immune response to such bacteria
hypothesized to be an inflammatory driver in select cases of
HS (9, 11).

TREATMENT, SELECTION, AND

ANALYTICAL BIAS IN HS CYTOKINE

STUDIES

In examining the evidence from studies regarding inflammatory
pathways in HS, many published studies suffer from treatment,

selection, and analytical bias (12). The studies reporting
alterations in serum IL-1β, IL-6, IL-8, IL-10, IL-12p70, TNF-
α, and IL-17A were conducted on patients undergoing active
treatment (including Adalimumab), whilst measurement of
lesional IL-32 and IL-36, TNF-α and IL-17A was conducted 3–
8 weeks after withdrawal of active treatment (11). Variations in
the ratio of disease severity (measured by Hurley staging), BMI
and proportion of smokers may also influence the results of
these studies. Also, differences in analytical techniques (ELISA vs.
electrochemiluminescence) may influence the accuracy of data
(11). Future studies need to control or stratify for these potential
confounders, or at a minimum acknowledge the potential
influence upon results.

THE NEED FOR FURTHER MECHANISTIC

STUDIES IN HS

Our understanding of the pathogenesis of HS is far from
complete. Critical evaluation of mechanistic studies in HS is
necessary in order to compile an accurate, reproducible model
of disease. Identifying the major areas in which knowledge is
deficient or mechanisms unclear is the only method or rectifying
these areas of deficiency. For example, a major unknown in
the pathogenesis of HS are the mechanism(s) underlying the
development of sinus tracts. Vossen et al. (1) discuss the roles
of proliferating epithelial strands, matrix metalloproteinases
and TGF-B, however the exact mechanisms remain unclear. It
is also unknown why some patients develop aggressive tract
and scar formation and others do not (1, 9). The histologic
features of early tract formation in HS are reminiscent of
impaired wound healing and epithelial-mesenchyme transition
(demonstrated by levels of TGF-β, MMP2, and ICAM-
1) (9). Investigating these molecular mechanisms may help
in the identification of patient at risk for aggressive tract
formation or identify new therapies to prevent or ameliorate
existing disease.

Vossen et al. (1) are to be commended for their efforts in
synthesis of their pathogenic model for HS, however we wish
to highlight the “known unknowns” in our understanding of this
disease and the impact that bias in existing data may have in our
current understanding of HS pathogenesis.
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