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In transplanted corneas, endothelial cells are lost at higher rates
and may lead to endothelial dysfunction, which is the overall
primary cause of corneal graft failure (CGF) [1]. Furthermore, an
elevation of proinflammatory cytokines was found in the aqueous
humour (AqH) of patients with endothelial cell loss and CGF
following corneal transplantation [2]. However, the mechanism
involved is unknown.
Pyroptosis is an inflammasome-dependent proinflammatory

programmed cell death mechanism. The inflammasome is a
multiprotein complex comprised of the adaptor protein,
apoptosis-associated speck-like protein containing a caspase-
recruitment domain (ASC); a nucleotide oligomerization domain-
like receptor (NLRs); and pro-caspase-1 [3]. In response to
cellular stress, ASC and the assembled NLRs activate caspase-1,
inducing pro-cytokines to be cleaved into bioactive interleukin
(IL)-1β and IL-18, which are responsible for signalling propaga-
tion [3]. Moreover, caspase-1 activates gasdermin-D (GSDM-D),
that forms membrane pores leading to osmotic cell death [3].

Herein, we assessed intraocular inflammasome activation in
patients with CGF.
Experiments were conducted in accordance with the tenets of

the Declaration of Helsinki for biomedical research involving
human tissue and approved by the Institutional Review Board of
the University of Miami. Participants signed a written informed
consent before specimen collections. AqH was collected from
patients with CGF (n= 7) prior to repeated keratoplasty. AqH from
healthy patients scheduled for cataract surgery were used as
controls (n= 12). Failed graft tissues of patients with CGF were
processed by the Pathology Department of the Bascom Palmer
Eye Institute, and human corneoscleral buttons (controls) were
procured from donor tissues by the Florida Lions Eye Bank. The
expression of inflammasome proteins (ASC, IL-18, and IL-1β) in the
AqH was assessed via Simple Plex technology (Protein Simple) as
previously described [4]. Intracellular expression of GSDM-D in
corneas was assessed by immunofluorescence (Novus Biologicals,
NBP2-80427) as previously described [5]. Results were analysed by

Fig. 1 Inflammasome protein expression in the aqueous humour of patients with corneal graft failure. Expression of ASC (A), IL-18 (B), and
IL-1β (C) in the AqH of patients with CGF. N. 12= Healthy eyes; N. 7= CGF. Data presented as mean ± SEM. *p= 0.0072, **p < 0.0001,
****p= 0.0361. The lower limit of quantitation of ASC, IL-18, and IL-1β was assumed in samples with undetected levels of these proteins (13.00,
0.39, and 0.20 pg/ml, respectively).
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GraphPad Prism® (v.8.04) using the Mann–Whitney test. Signifi-
cance levels were set as p ≤ 0.05.
Levels of ASC, IL-18, and IL-1β were significantly elevated in the

AqH of patients with CGF compared to healthy eyes (Fig. 1).
Moreover, a higher cytoplasmic immunoreactivity of GSDM-D was
observed in the failed grafts from patients with CGF (Fig. 2).
A current hypothesis regarding CFG is that a transient increase

in proinflammatory cytokines caused by the breakdown of the
blood-ocular barrier after an intraocular surgery may cause a
proapoptotic milieu and the activation of a nonspecific innate
immune response [1]. However, the mechanisms have not
yet been identified. Recently, our group showed in an ex vivo
model that proinflammatory cytokines induce inflammasome
activation in corneal endothelial cells, leading to cell death
by pyroptosis [5]. Herein, we demonstrated intraocular inflamma-
some activation in both AqH and failed grafts of patients with CGF.

To the best of our knowledge, this evidence suggests for the first
time that pyroptosis may contribute to the pathogenesis of CGF
and could establish an association between the intraocular
proinflammatory environment found in these patients and the
endothelial cell loss leading to CGF. Therefore, further studies may
be considered for therapeutic purposes in these patients.
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Fig. 2 Expression of GSDM-D in the graft of patients with corneal graft failure. GSDM-D expression (arrow heads) in failed grafts from three
different patients compared to healthy donor corneas (controls). A higher expression of GSDM-D was observed in the failed grafts from
patients with corneal graft failure. Stromal lamellar thickness was greater in these patients, consistent with the decreased transparency in
failed graft corneas. Green: GSDM-D; Blue: nuclear staining (DAPI); Magnification: ×40.
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