Corneal manifestations of human systemic diseases

Endocrine Dizeazes

Systemic Disease

Pathophysziology

Corneal Manifestations

Diabetes Mellitus

Autoimmme loss of msulin-producing pancreatic
cells (T1DM) or insulin resistance {T2DM) resulting
in hyperglycemia. DM is associated with progressive
macro- and micre angiopathy, newopathy, and
cardiovascular problems.

Eeratopathy (compromised epithelial barrier
function and wound healing, stem cell marker
reduction, decreased p38 and EGFR/Akt signaling),
edema; newopathy (loss of subbasal comeal nerves),
endothelial cell loss, increased stromal rigidity with
altered biomechanics due to AGE accumulation,
impaired tear film secretion.

Graves” Disease

Autoimmune endocrme dizease marked by
hyperthyroidism and an enlarged thyroid gland.

Comeal mnflammation, imitation, and dry eye due to
corneal exposure caused by proptosis; changes in
corneal biochemical properties.

Addison’s Disease

Primary adrenocortical insufficiency due to
auteimmunity or infection {fuberculosis).

Cormneal ulcers, keratoconjunctivitis, imbal stem cell
deficiency, vision loss.

Hyperparathyroidizm

Enlargement of parathyreid glands and zbnermal
secretion of parathyrotd hormone, resulting in
hypercaleemia. Secondary hyperparathyroidism is a
common complication of chronic kidney failure

Band kemtc:uzl]:‘\' due to calerum depo.lt.
Bowman’s layer, conjunctiva, and peripheral comea.
Changes m endothelial morphology.
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Corneal Manifestations

Coronavins Dhsease 2019
({COVID-19)

Multizystem infection with lung Ln.ﬂmmauun_
fibrosis, 1
immune system problems with cvtukme storm,
coagulopathy.

Dy eye, blurred vision, itching, redness, tearing,
discharze, foreign body sensation, conjunctivitis in a
minenty of patients.

Herpes Simplex Eeratitis

Feactivation of the virus from the latent stage being
the precursor to more severe mamifestations on the
ocular surface.

Cormneal blindness, ulcers, comeal opacification,
angiogenesis, and corneal nerve |

Shingles Caused by

Vancella Zoster

Maculopapular or vesicular rash in different parts of
the body due to reactivation of latent virus in the
sensory nerve ganglia.

Reactivation in ophthalmic region of trigeminal
cranial nerve (V) may cause conjunctrvitis, anterior
uvertis, episelenitis and keratitis.

Human T-Cell Leukemia
Virus HTLV-1

Adult T-cell leukemda / I L 1 1
disorder HTLV-1- a;.ccmhed myelopathy (rroplcz
spastic paraparesis), HTLV-1-associated uveitis,

bladder dysfunction.

Eeratoconjunctivitis sicea, interstitial keratitis,
comezl haze and opacities, thning and scamng of
the peripheral cornea, keratopathy and
neovascularization.

Epstein-Barr Vi

Ubiquitous buman ]:erpe; virns 4 that causes
infectious mononucleosis.

Snumal keratitis with granular, ring-shapad
delayed onset b)laterz peripharal
interstitial keratitiz, comeal endotheliihis (al. o seen
m CMV infection), epithelial-mesenchymal
fransition.

Tuberculosis Primarily affects lungs and respiratory tract resulting Lid vulgaris, conjunetivitis, seleritis, episeleritis,
in zerve cough, fever, weight loss, and might soeeats. cornezl phlyeten, intarstitial keratitis.
Syphihs Painless sores and mild rashes. When left untreated, Uveitis and syphilis keratitis, which may lead to

bacterium spreads and affects mternal organs such as
the eyes, brain, heart, nerves, bones, jomts, and liver.

decreaszed visual acuity and even permansnt
blindness.

Preudomonas semigmoesa
Kermatitis

Pneumonia, se; ecthyma gangrenosum,
osteomyelitis, otitls externa, wmary tract infections,
skin infections.

Contact lens-related ulcers, biofilm formation,
bacterial keratitiz, comeazl edema, Liquefactive
necrosis
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Rheumatoid Arthritis

Autoimmume disease resulting in a chronic and pamful
inflammatory response, prmanly in the joints.

Sclentis, episcleritis, peripheral ulcerative keratitis,
keratoconjunctivitis sicea, and may be precursor to
wother rhenmatic disease such as Sjézren’s syndrome.
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Sjdgren’s Syndrome

Fheumatic autoimmune disease in which the salivary
and lacrimal glands become dysfunctional.

Moderate to severe ocular dryness, tl'_u_, causing
corneal melt'perforation, wveitiz, sclentis, and in
severe cases limbal stem cell deficiency.

Systemic Lupus

Inflammation of the jomts, produces sensttive skin

Inflammation may cause catarzcts,

Erythematosus rashes and may even cause severe kidney and lung keratoconjunctivitis sicea (123 secondary Sjégren’s
failure or damage to the central nervous system. syndrome and rheumatoid arthrini=), glavcoma,
discoid lesions of eyelids, episclenitis, selenhis,
keratifiz, and uvertis.
Gout Increased level of wric acid m the body that results in Keratitiz and comeal endothelial dysfunction.

the accumulation of monosedium urate (MST)
erystals, mainly i the joints.

Atopie Eeratoconjunctivitis

Allergic nflammatory disease associzted with atopic
dermatitis caused due to environmental allergens
marked by itching, redness, and burning of the eyes,
eczema of the eyelids, blepharitis along the lid margin,
conjunctival inflammation, excessive tear production,
and comeal complications.

Punctate keratifis, comeal erosions, corneal
ulcerations, edema, epithelial defacts,
neovasculanzation, scarmng, and vision loss.

Vernal Eeratoconjunctivitis

Allergic nflammatory disease appearing during warm
seasons. Marked by itehing, redness, conjunctival and
comeal inflammation. photophobia, foreign body
sensation.

Punctate epithelial erosions, shield ulcers, stromal
plagques, neovasculanization, keratoconus, infectious
keratitiz, and LSCD.

Multiple Sclerosis

Apparently autoimmune demyelinating central
nervous system disease with frequent optic neunitis.

Significant reduction of cormeal nerve fiber density,
branch density and length with axonal loss.

Granulomatosis with

Ic'.lupaﬂ:li{: multisystem inflammatory disease of the

Bilateral peripheral ulcerative keratitis due to the

Polyangintis upper and lower respiratory tracts characterized by presence of autoantibodies and inflammatory cells
necrotizing granulomatous inflammation and from limbal blood vessels, hmbal edema, corneal
vasculifis. thinning, endethelial cell loss.

Sarcoidosis Inflammatory granulomatous dizease affecting the Comeal small nerve fiber loss and damage,

lur_g and medizstinal lymphatic system charactenzad

by the formation of non-caseating, gmf cell
grzuulom:r with T hrmphoecyte and macrophage
involvement.

interstitial keratiis, band ke)ztopzrh\ from caleium
deposits in the Bowman's layer, dry eve.

Cogan’s Syndrome

Autoimmune disease characterized by inflammation in

the aye and inner sar, with systemic vaseulitis

Bilateral peripheral subepithelial keratitis with
mummular lesions, deep stromal karatifis, granular
infilvation in paripheral comea, photophobia,
excessive tear production, diminished visual acuty.

Immunobullous Diseases

Autoimmune diseases caused by specific
autoanfibodies that bind to epithelial cells, resulting in
blistering lesions on the skin, mucous membranes, and
oral cavity.

Punctate epithelial erosions, bilateral commeal
perforations, comeal melting, decreased comeal
nerve density, mtraepithelial defects, anterior
stromal fibrosis, comeal neovascularization.

Genetic Corneal Deposit Dizorders
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Wilson's Disease

Excessive copper deposition in liver, brain, comea,
kidney due to mutation in gene encoding ATP7B
protem.

Eayser-Fleischer ring and sunflower cataract
formation due to copper accumulation.

Cystinosis

Infracellular accumulation of cysteine crystals in
kidney, liver, .p].een eye, bone mamow, pancreas,
thyroid, mmscle, and brain due to mutations in the

CTNS gene.

Formation of comeal crystals of cysteine deposits
and photophobia, and recurrent corneal erosions in
some cases.

Fabry Dizeaze

Lysosomal aceumulation of glyeosphinzolipids due to
mutations in the GLA gene on the ¥-chromozoma.

Cormea verticillata (vortex keratopathy) due to
whorl-like daposits in the epithelial and sub-
epithalial layers, with comeal haze and confunetival
vazsel tortuosity.

Meretoja Syndroms

Amyloid deposition due to mutations i the gelsolm
zene zt chromosome %q32-34.

Comeal lattice dystrophy, comeal ulcers, dry
photophobia, dysfinction of the metbomian glands,
early development of cataract.

Mucopolyzacchanidosis (7
subtypes known)

Lysosomal storage disorder characterized by the
glycosaminoglycan (GAG) accumulation n bone,
tendons, cartilage, commea, skin, and comnectrve tissue.

Cormeal clouding that appears as yellowish-grey
gramules deposited in all layers of the cornea, but
mainly in the stroma, mereased keratocyte size and
the displacement of collagen fbrils.




Hyperlipeproteinenua

Elevated levels of lipids and lipoproteins such as
cholesterol in the blood.

Ceorneal arcus, a yellowish-grey ring of lipid
depesits around the cornea and limbus.

Other Genetic Dizorder: Prezenting Corneal M
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Amiridia

Abzence of inz, usually in both eyes and can be
acquired through a hapleinsufficiency truncating
mutation in the PAY6 gene, congenitally, and by
ocular mpury.

Aniridia-azsociated keratopathy, conjunetival
neovascularization, and corneal blindness caused by
limbal stem eell insufficiency. Altered Notchl and
Whot signaling.

Ehlers-Danlos Syndromes

(EDS)

Autosomal recessive or dominant abnormalities of
comnective tissue due to mutations in a mumber of
genes, in particular, in various collagen genes.
Depending on the gene inwolved, clinical sizns include
fragile skin skeletal dysmorpholozy with stunted
zrowth, joint dislocation, vascular problems, ete.

Eyphoscoliotic EDS (mutated PLODI or FEBPI4
genes) is associated with scleral fragility,
microcornea. Brttle comea syndrome (mutated
ZNF469 or PRDMY genes) can cause cornezl
Tupture, scaming, keratoconus, keratoglobus. Classic
EDS with mutations of COLIAF or COLIA? zenes
may result in thinner and steeper comeas.

Marfan syndrome

Autosomal dominant disorder of the connective tissue
caused by mutation in gene encoding fibrillin and

Comeal flattering and thmning.

resulting in musculoskeletal symptoms.
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