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Editorial

The Storm Beneath the Storm: MAS-HLH in
Inflammatory Myopathies

Grant S. Schulert1

Hemophagocytic lymphohistiocytosis (HLH) represents a
potentially life-threatening episode of overwhelming inflam-
mation characterized by activation of T lymphocytes,
hemophagocytic macrophages, and marked hyperferritinemia1,2.
Historically, HLH has been classified as having a primary, genetic
cause (familial HLH) or occurring secondary to an identified
trigger including various infections, malignancies, or rheumatic
diseases. When occurring in the setting of inflammatory or
autoimmune disease, rheumatologists call secondary HLH the
macrophage activation syndrome (MAS), and it is reflected as
MAS-HLH in the updated Histiocyte Society nomenclature3.
Episodes of MAS-HLH have been reported in nearly all
rheumatic diseases, but are most commonly recognized in patients
with systemic juvenile idiopathic arthritis (sJIA) or adult-onset
Still disease (AOSD), systemic lupus erythematosus (SLE),
Kawasaki disease, and certain monogenic autoinflammatory
disorders4,5. In contrast, the inflammatory myopathies including
dermatomyositis (DM) and polymyositis (PM) have typically
been considered low-risk for development of MAS-HLH. In the
current issue of e Journal, Liang and colleagues6 present a large
series of patients with adult idiopathic inflammatory myopathies
that challenges this conventional wisdom, and suggest that 
MAS-HLH may represent an underappreciated cause of
mortality in these disorders.
      In this report, the authors identified 424 adult patients
admitted to their institution over an 8-year period with DM, PM,
or clinically amyopathic dermatomyositis (CADM)6. Interest-

ingly, they found that 18 (4.2%) satisfied the 2004 diagnostic
criteria for HLH7. is is in comparison to historical data 
for sJIA, which suggests that up to 17% may experience 
MAS-HLH8. e patients identified here with inflammatory
myopathies complicated by MAS-HLH had a much higher
short-term mortality rate than those without MAS-HLH (78%
vs 7%). Liang and colleagues further performed a case-control
study, matching those patients with MAS-HLH 1:4 by age and
sex with myopathy patients who did not have MAS-HLH6.
Cases and controls had broadly similar clinical features of their
underlying myopathies including disease duration, skin findings,
degree of arthritis, autoantibody status, and concomitant inter-
stitial lung disease (ILD). is analysis did identify several factors
that were associated with MAS-HLH, including on-admission
disease activity [as assessed by the MYOACT (Myositis Disease
Activity Assessment Visual Analogue Scale) score], acute exacer-
bation of ILD, gastrointestinal hemorrhage, infection, liver
dysfunction, and hyperferritinemia. However, in multivariate
logistic regression, only on-admission disease activity, worsening
ILD, and infection were associated with risk for MAS-HLH. e
authors also found that mycophenolate mofetil (MMF) was used
more frequently in patients who did not develop MAS-HLH,
although this did not reach significance in the multivariate
analysis6. Given the relatively low number of patients, the authors
were not able to identify any significantly different clinical
features between the subtypes of inflammatory myopathies,
although patients with CADM had a trend toward lower
mortality rates. 
      Previous reports in the literature of MAS-HLH complicating
inflammatory myopathies are largely single case reports, with the
largest prior series detailing 4 such patients9. Systematic reviews
of MAS-HLH have similarly identified only scattered reports in
patients with myositis, a fraction of those found in patients with
sJIA, AOSD, and SLE10. is dogma may have led to a confir-
mation bias, where clinicians do not expect to find MAS-HLH
and therefore fail to investigate its presence. e findings of
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Liang, et al6 suggest that this complication may occur much more
commonly than previously recognized, and notably occurs in
patients with the worst outcomes. Recognition of MAS-HLH is
further complicated by the lack of diagnostic criteria for patients
with inflammatory myopathies. In this study, authors used the
HLH-2004 criteria, which are generally considered insensitive in
the setting of rheumatic diseases11, suggesting that the incidence
of MAS-HLH highlighted in the present study may even be
underrepresented. A recent report did find that the 2016 classifi-
cation criteria for MAS-HLH in the setting of sJIA12 may be very
useful in patients with juvenile dermatomyositis (JDM)13. At
least 8/12 patients with JDM-associated MAS-HLH satisfied the
classification criteria, but the analysis was hampered by lack of key
criteria (notably triglycerides and fibrinogen) in several patients.
is demonstrates the urgent need for development and
validation of criteria for early recognition of MAS-HLH in
patients with inflammatory myopathies.
      e clinical features identified here as associated with 
MAS-HLH, as well as prior case reports, may provide important
clues toward recognition of this complication. e most
consistent finding in this study was that MAS-HLH was
associated with high levels of disease activity, as measured by the
MYOACT. is is consistent with MAS-HLH in the setting of
other rheumatic diseases including sJIA and SLE, where episodes
frequently occur at diagnosis or disease flares14,15. Liang and
colleagues also highlighted other findings that are unusual for
inflammatory myopathies but common in MAS-HLH, including
liver dysfunction and hyperferritinemia. Indeed, several prior case
reports of MAS-HLH in the setting of myopathies similarly
describe a shared disease course: atypical clinical features
including liver dysfunction, central nervous system (CNS)
involve ment, and pan-cytopenia; initial improvement with
cortico steroids followed by rapid worsening; and marked hyper-
ferritinemia leading to ultimate diagnosis16,17,18,19. e associ-
ation between MAS-HLH and worsening ILD is also particularly
interesting. Several case reports of MAS-HLH in DM have
detected antimelanoma differentiation-associated gene 5
(MDA5) autoantibody, which is strongly associated with
ILD19,20,21; however, the authors note that MDA5 presence was
not assessed in most patients in the present study. In addition,
chronic lung disease in children with sJIA is strongly associated
with history of MAS-HLH22. is may suggest pathophysiologic
overlap between risk for ILD and MAS-HLH in patients with
rheumatic disease. e occurrence of MAS-HLH in a distinct
subset of patients may also suggest potential genetic risks; for
example, from hypo morphic variants in the lymphocyte cytolytic
pathway genes, as has been proposed for other rheumatic diseases,
most notably sJIA23.
      Taken together, the findings of Liang and colleagues6 suggest
that the life-threatening cytokine storm of MAS-HLH is an
underappreciated cause of mortality in patients with inflam-
matory myopathies. Treating clinicians should be alert to signs of
emerging MAS-HLH in such patients, particularly liver
dysfunction, CNS involvement, and unexplained cytopenias. In

particular, obtaining a serum ferritin level in such patients could
either largely rule out MAS-HLH, or suggest the need for further
evaluation. e best treatment approach for MAS-HLH in this
setting is unknown, although case reports have detailed the
successful use of intravenous immunoglobulin, calcineurin
inhibitors, and plasmapheresis17,19,20. Interestingly, Liang, et al
found an association between use of MMF and protection from
MAS-HLH6, suggesting that such T lymphocyte–targeting
therapies may be beneficial in preventing emergence of this
complication. Whether more targeted therapy such as cytokine
blockade may be similarly beneficial remains unknown, but
further supports the need for multisite and international collab-
orative approaches to address this cytokine storm. 
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