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Keratoconus: is it a Non-inflammatory Disease?
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Keratoconus has been recognized and investigated for
more than 150 years (1). Historically, ophthalmologists
have described keratoconus as a bilateral, progressive,
non-inflammatory disorder of the cornea that is
associated with corneal steepening and thinning (1,2).
The Global Panel on Keratoconus and Ectatic Diseases
recently stated that ‘abnormal posterior ectasia,
abnormal corneal thickness distribution and clinical noninflammatory corneal thinning are mandatory findings to
diagnose keratoconus (3).’ Nevertheless, it is well
established that keratoconus is characterized by a
marked degradation of the corneal extracellular matrix
involving inflammatory features such as increased levels
of matrix metallopeptidase 9 (MMP-9), interleukin 6 (IL6), and tumor necrosis factor alpha (TNF-αa), as well as
increased oxidative stress (4,5). Moreover, patients with
keratoconus have increased levels of inflammatory
mediators in their tears, as shown in numerous studies
(4-7).
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The role of inflammation induced by eye rubbing,
wearing contact lenses, and ultraviolet irradiation, is
another aspect of the inflammatory nature of
keratoconus (4). Eye rubbing is a proven risk factor for
the development and progression of keratoconus, and it
involves several pathways, including the stimulation of
inflammation (8-9). The complex interactions between
genetic predisposition and environmental trigger factors,
(such as eye rubbing and wearing contact lenses) in the
development of keratoconus probably represents the key
to understanding the role of inflammation in the
pathophysiology of keratoconus (10).
However, there are several enigmatic discrepancies
impeding our understanding of the proposed
‘inflammatory model’ of keratoconus. Despite the
evidence of inflammation accumulated from translational
and laboratory studies, keratoconic corneas are strikingly
lacking in the histological and clinical features of
inflammation,
such
as
cell
infiltration
and
neovascularization. Moreover, the coexistence of ocular
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allergic disease, which is very frequent among patients
with keratoconus (to different extents in each individual
patient) (2), potentially masks the true inflammatory
effect underlying keratoconus, and differentiates its
phenotype.
Whether or not the mere presence of inflammatory
markers in keratoconic corneas is sufficient proof of
inflammation remains controversial. Could these
biochemical findings of inflammation represent
epiphenomena, not primary pathophysiological events?
Lastly, is it justifiable to classify keratoconus as a quasiinflammatory or inflammatory-related condition, as
suggested by McMonnies? Ongoing research may
provide tools for further investigation of keratoconusrelated inflammation and future studies may identify
specific biomarkers that will enhance our understanding
of the inflammatory condition involved in keratoconus,
which will elucidate the etiopathological mysteries of
keratoconus.

DISCLOSURE
Conflicts of Interest: None declared.
No funding or sponsorship was received for this study. All
the aforementioned authors met the International
Committee of Medical Journal Editors (ICMJE) criteria for
authorship for this manuscript, take responsibility for the
integrity of the work as a whole, and have provided
approval for the revised manuscript to be published.

REFERENCES
1. Krachmer JH, Feder RS, Belin MW. Keratoconus and related
noninflammatory corneal thinning disorders. Surv Ophthalmol. 1984
Jan-Feb;28(4):293-322. Review. PMID: 6230745.
2. Rabinowitz YS. Keratoconus. Surv Ophthalmol. 1998 JanFeb;42(4):297-319. Review. PMID: 9493273.
3. Gomes JA, Tan D, Rapuano CJ, Belin MW, Ambrósio R Jr, Guell JL,
Malecaze F, Nishida K, Sangwan VS; Group of Panelists for the Global
Delphi Panel of Keratoconus and Ectatic Diseases. Global consensus on
keratoconus and ectatic diseases. Cornea. 2015 Apr;34(4):359-69.
PMID: 25738235.
4. Galvis V, Sherwin T, Tello A, Merayo J, Barrera R, Acera A.
Keratoconus: an inflammatory disorder? Eye (Lond). 2015 Jul;29(7):84359. Review. PMID: 25931166.

Med Hypothesis Discov Innov Ophthalmol. 2017; 6(1)

2
5. McMonnies CW. Inflammation and keratoconus. Optom Vis Sci. 2015
Feb;92(2):e35-41. Review. PMID: 25397925.
6. Lema I, Durán JA. Inflammatory molecules in the tears of patients
with keratoconus. Ophthalmology. 2005 Apr;112(4):654-9. PMID:
15808258.
7. Jun AS, Cope L, Speck C, Feng X, Lee S, Meng H, Hamad A, Chakravarti
S. Subnormal cytokine profile in the tear fluid of keratoconus patients.
PLoS One.2011 Jan 27;6(1):e16437. PMID: 21298010.
8. McMonnies CW. Mechanisms of rubbing-related corneal trauma in
keratoconus. Cornea. 2009 Jul;28(6):607-15. Review. PMID: 19512912.
9. Balasubramanian SA, Pye DC, Willcox MD. Effects of eye rubbing on
the levels of protease, protease activity and cytokines in tears:
relevance in keratoconus. Clin Exp Optom. 2013 Mar;96(2):214-8.
PMID: 23496656.
10. Wisse RP, Kuiper JJ, Gans R, Imhof S, Radstake TR, Van der Lelij A.
Cytokine Expression in Keratoconus and its Corneal Microenvironment:
A Systematic Review. Ocul Surf. 2015 Oct;13(4):272-83. Review. PMID:
26235733.

