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CORRESPONDENCE

I read with interest the Review article by 
Littlejohn (Neurogenic neuroinflamma-
tion in fibromyalgia and complex regional 
pain syndrome. Nat. Rev. Rheumatol. 
doi:10.1038/nrrheum.2015.100; 2015).1 
This very informative paper describes the 
contribution of neurogenic neuroinflamma-
tion to the pathophysiology of fibromyalgia 
and complex regional pain syndrome 
(CRPS). However, I was surprised that a 
discussion of the inflammasome was not 
included in this Review.

The inflammasome is a protein complex 
comprising an intracellular sensor, typi-
cally a NOD-like receptor (NLR), the 
precursor procaspase‑1 and the adaptor 
protein ASC. Inflammasome activa-
tion leads to the maturation of caspase‑1 
and  the processing of its substrates, 
IL‑1β  and IL‑18.2 Among the NLRs, 
NLRP3 is activated by the most diverse 
array of danger signals. Unexpectedly, 
the inflammasome has recently emerged 
as a sensor of metabolic derangement 
and stress. Indeed, it is implicated in the 
development of major human diseases 
such as gout, type 2 diabetes (and obesity-
induced insulin resistance), Alzheimer 
disease and cancer, as well as pathologies 
such as asbestosis.3 The inflammasome 
also plays a part in several rheumatic dis-
orders.4 With respect to fibromyalgia and 
CRPS, my research group has shown that 
the NLRP3 inflammasome participates 
in the pathophysiology of fibromyalgia in 
patients and animal models, and has 
studied the effect of NLRP3 inhibition.5,6 
Previous studies in fibromyalgia showed 
that the MEFV gene (which encodes 
pyrin, a major regulator of the inflam-
masome) is implicated in the control of 
caspase‑1 activation and in dysregulation 
of IL‑1β secretion.7 Moreover, in CRPS, 
the NALP1 inflammasome is involved in 
cytokine production and nociception,8 and 
nociceptive sensitization can be induced by 
NALP1-dependent and IL‑1β-dependent 
production of neuropeptides.9
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Dysregulated inflammasome activation, 
via altered innate immune cell function, 
has been implicated in the establishment 
of chronic, low-grade inflammation.2–4 
This dysregulation is mediated by several 
immune cell types, including macrophages 
and dendritic cells.10 Similarly, excessive 
activation of innate immune responses 
in the central nervous system (CNS) can 
promote pathology through off-target 
actions leading to inflammasome activa-
tion.11 Interestingly, inflammasome acti-
vation in the CNS primarily occurs in 
microglia and macrophages.11 Microglia 
have been highly studied as key contribu-
tors to pathological and chronic pain mech-
anisms,12 and are involved in hyperalgesia 
and allodynia in both fibromyalgia and 
chronic fatigue syndrome, as well as pain in 
CRPS.13,14 Microglial inflammasome activa-
tion promotes the recruitment of peripheral 
innate immune cells (macrophages) and 
adaptive immune cells (T cells and B cells), 
as well as further activating nearby glial cells, 
which could be responsible for the periph-
eral effects proposed by Littlejohn.1 Of note, 
this Review article mentions that downreg-
ulation of activated glial cells is a potential 
strategy for targeting neurogenic neuro-
inflammation in fibromyalgia and CRPS, 
so an inflammasome-induced microglial 
activation hypothesis could be plausible.

In conclusion, I agree with the interest-
ing proposal of Littlejohn; however, this 
proposed inflammasome–microglial activa-
tion mechanism might be an additional link 
in fibromyalgia, CRPS and chronic fatigue 
syndrome that could offer novel therapeutic 
targets. In this respect, inhibition of NLRP3 
is a promising approach.15
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