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Abstract

Atopic keratoconjunctivitis (AKC) is the most severe form of allergic conjunctivitis and, if inadequately treated, can cause
vision loss. Treatment aims to minimize symptoms, recurrence and consequent eye rubbing, which cause long-term eye
damage. First-line treatment generally involves the use of topical ophthalmic formulations of mast-cell stabilizers and/or
antihistamines, corticosteroids, calcineurin inhibitors and immunomodulators (used in that order). Systemic formulations
of these drugs can be used to treat refractory cases of AKC or when deemed appropriate for the individual.

Atopic keratoconjunctivitis is due
to allergies

Atopic keratoconjunctivitis (AKC) is the most serious mani-
festation of allergic conjunctivitis [1], potentially causing
vision loss and severe end-stage dry eye [2]. More preva-
lent in males, with a peak incidence in individuals aged
30-50 years, severe cases may be associated with sight-
threatening complications, such as corneal disease and ocu-
lar herpes simplex.

Type I hypersensitivity responses + papillary conjuncti-
vitis are common to both AKC and most less severe forms
of allergic conjunctivitis [3]. AKC is generally experienced
by people with other atopic conditions, such as eczema or
asthma [1] and, in many cases, allergic nasal symptoms.
This article summarizes the management options for atopic
keratoconjunctivitis (Fig. 1), as reviewed by Ridolo et al. [4].

Leuckocyte stimulation likely leads
to pathogenesis

A range of cell types appear to be implicated in the patho-
genesis of AKC; however, essentially, stimulation of leuko-
cytes and their production of enzymes and proteins appears
to cause the corneal involvement, giant papillae formation

< Adis Medical Writers
dtp@adis.com

Springer Nature, Private Bag 65901, Mairangi Bay,
Auckland 0754, New Zealand

Published online: 25 November 2019

and other complications of AKC [4]. Elevated serum immu-
noglobulin E (IgE) levels are often reported in AKC patients,
with a typical IgE-mediated reaction demonstrated via the
conjunctival provocation test, which is often used in allergic
rhinitis [5]. However, although almost half of AKC patients
are not apparently sensitive to common allergens; those who
are generally have multiple allergens [6].

T-helper cells not so helpful in this condition

Mast cells, eosinophils, basophils and T-lymphocytes are
implicated in the development of AKC [4]. In the tears of
people with AKC, increased levels of interferon-y, tumour
necrosis factor-o and interleukins (ILs) confirm the role of
T-helper 1 and 2 (T, 1 and T, 2) responses in AKC’s patho-
genesis [4].

IL-33 signalling has been identified as a significant factor
in allergic diseases [7], with an in vitro study demonstrating
its role in the regulation of both vascular endothelial cells
and giant papillae conjunctival epithelium in patients with
AKC [7-9]. Other pro-allergic mediators are also highly
expressed in AKC patients’ tears and mucus.

Increased activation of eosinophils appears to mediate
some corneal complications of AKC, whereas increased
quantities of eosinophils in the conjunctiva are found in
other allergic eye diseases [10, 11].
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Patient care guidelines

Patient presents with acute atopic keratoconjunctivitis

v

Educate patient and assess the severity of condition
Take full history and examine carefully, especially eliciting:
. any history of glaucoma
. history or evidence of infection, including herpes simplex
. known allergies or seasonal variations in symptoms
Encourage patient to avoid allergens, minimize eye rubbing and comply

A 4

Refer for ophthalmic consultation
including slit-lamp examination
Follow up results

with adm

inistration

v

Does the patient hav

Yes

e significant itching?

No y

Initiate monotherapy with topical mast-cell stabilizer (e.g. lodoxamide)
Treat any infection with topical antimicrobials or antivirals

v

Good response?

Yes I

No

¢ v
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Initiate 2—3 weeks’ treatment with a dual-acting topical mast-cell stabilizer
+ an antihistamine (e.g. olopatadine, alcaftadine, bepotastine)
Use cold compresses to help reduce itch
Treat any infection with topical antimicrobials or antivirals

Continue treatment while symptomatic
and/or seasonal or environmental

v

Yes

allergens are present <
Once asymptomatic, consider cromolyn
sodium as preventative

Good response?

* No

High risk of viral or bacterial infection or glaucoma, or
corticosteroids otherwise contraindicated?

No |

Yes

Start topical corticosteroids for initial 10-day period, then pulse for up to 6 weeks
Monitor for glaucoma

v

Patient re

mains symptomatic?

| Yes

v

Stop corticosteroid, monitor patient
Consider cromolyn sodium as preventative

v

Initiate topical calcineurin inhibitors (e.g.
ciclosporin, long-term tacrolimus)

v

Patient becom

es or remains symptomatic

v

Initiate systemic immunosuppressants (e.g. prednisone, ciclosporin, tacrolimus)
Consider initiating disease-modifying drugs (e.g. mycophenolate mofetil, methotrexate)
If pruritus is still a feature, continue topical antihistamines

Fig. 1 Management of atopic keratoconjunctivitis as suggested by Ridolo et al. [4]
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Table 1 Drug classes used in the topical treatment of atopic keratoconjunctivitis, as reviewed by Ridolo et al. [ ]

Examples of topical ophthalmic drugs in drug class Use of the drug class in AKC

Topical mast cell stabilizers
Cromolyn sodium 4.0%), lodoxamide (0.1%) | release of proinflammatory mediators, including histamine, from ocular tissue mast cells
(2]
Lodoxamide: first-line treatment in acute AKC

Cromoglycates: more effective in preventing AKC than in its treatment; require frequent
daily administration and have a delayed onset of action

Topical antihistamines
Levocabastine hydrochloride (0.05%), phe- | histamine H;-mediated pruritus [13, 15]
niramine maleate(0.3%) Efficacy in AKC is unproven [2, 15]
Concomitant application of cold compresses may fantihistamine effectiveness [21]
Dual-acting antihistamines + mast cell stabilizers
Olopatidine, alcaftadine, bepotastine, azelastine, =~ Mast cell stabilization plus H,-receptor blocking properties [22]
epinastine, ketotifen, emedastine | inflammation and pruritus
Bepostatine: also | eosinophil recruitment and vascular hyperpermeability [23]
Use for 2-3 weeks when treatment with a single-acting agent has been ineffective
Corticosteroids

Loteprednol (0.5%, 0.2%), prednisolone acetate Anti-inflammatory, immunomodulatory and anti-mitotic effects, including vasoconstric-

(0.12%, 1.0%), fluorometholone (0.10%), hydro-  tion, | levels of inflammatory mediators and direct effects on DNA [24]
gortisone sodium phosphate (3.35 mg/mL), More effective than cromoglycates and antihistamines in AKC
Biirselee (1) Administer as pulse therapy and for a short period (<6 weeks) [2, 15]

Long-term use: 1 the risk of herpes keratitis and other infections, ocular hypertension and
glaucoma [5, 15, 25]

Loteprednol 0.2% and fluorometholone 0.10%: have relatively good safety profiles
Prednisolone acetate 1.0%: use only for severe AKC
Calcineurin inhibitors

Ciclosporin A (0.05%), tacrolimus (0.03%, 0.1%) Block the effects of calcineurin, which is activated by the interaction of antigen-present-
ing cells and T-cell receptors and which, via its T-cell effects, 1 interleukin-2 production
[15, 21]

Use in severe AKC if corticosteroids are contraindicated or therapy is prolonged

Ciclosporin 2% instilled 4 x day: more effective than placebo in AKC, and | topical corti-
costeroid use [26]; ciclosporin 1 or 2% can cause stinging and irritation [27, 28]

Tacrolimus: more potent immunosuppressant than ciclosporin [21]

Continuous tacrolimus significantly | severe AKC, with no adverse drug reactions
reported after <2 years of therapy [29]

AKC atopic keratoconjunctivitis, | decrease(s), 1 increase(s)

Look for bilateral itchy and teary eyes... to consequent long-term fibrosis and scarring. Patients have
low volumes of pre-corneal tear film [12].

Itchy, burning and tearing eyes are the most common pre-

senting symptom of AKC [4]. Blurred vision, photophobia

and a discharge of stringy mucous are also often reported.

Symptoms may be influenced by the season or by environ-

mental allergens [12].

Key areas affected are the eyelids, conjunctiva and cornea
[4]. Severe eczema of the eyelid and its surrounds is often
accompanied by chronic eyelid inflammation (blephari-
tis) and staphylococcus infection [13, 14], and sometimes
by hyperpigmentation (‘panda eyes’) [15] or infraorbital
creases. Bilateral, chronic conjunctival inflammation with
papillary hypertrophy is typical, progressing in some cases

... and watch for serious complications

Repeated AKC exacerbations and constant eye rubbing can
cause corneal complications. These include punctuate kera-
titis in the early stages and infection-induced corneal ulcera-
tion, caused by recurrent herpes simplex and other agents in
more advanced AKS; changes in corneal shape (e.g. kerato-
conus) may also develop. Ultimately, corneal neovasculari-
sation and pannus formation can result in astigmatic changes
and permanent marked loss of vision [12].
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Table 2 Drug classes used in the systemic treatment of atopic keratoconjunctivitis, as reviewed by Ridolo et al. [ ]

Examples of oral drugs in drug class Use of the drug class in AKC
Antihistamines (second generation)
Bepotastine, bilastine, cetirizine, ebastine, Second-generation histamine H-receptor antagonists have better specificity and tolerability
loratadine, mizolastine, rupatadine and than first-generation agents
terfenadine

Additional anti-inflammatory properties: rupatadine interacts with platelet activating factor;
bepostatine | eosinophil recruitment and vascular hyperpermeability

Use oral agents if overall tolerability and compliance is better than with topical agents

Bilastine 20 mg/day: improves allergic rhinitis and both nasal and ocular allergy symptoms
[30, 31]; has limited CNS adverse effects; is well tolerated in patients including those aged
> 65 years, with some reports of somnolence [32]
Bepostatine: topical administration is preferred over oral administration, despite its broader
anti-inflammatory properties
Potential drug interactions: avoid agents mainly metabolized by CYP3A4 (e.g. rupatadine)
in patients receiving other potent CYP3A4 inhibitors (e.g. macrolides, protease inhibi-
tors); consider potential interactions in patients receiving moderate CYP3A4 inhibitors
(e.g. amiodarone, verapamil, diltiazem)
Patients with hepatic dysfunction: consider a | in dosage of agents metabolized by CYP450
(e.g. cetirizine, ebastine, loratadine, rupatadine, terfenadine) [33]
Patients with renal dysfunction: consider a | in dosage of agents largely excreted unchanged
(e.g. bepostatine, bilastine, mizolastine) [33]
Corticosteroids
Prednisolone (5-40 mg/day) Use in severe AKC if topical agents are ineffective within <6 weeks
Adverse drug effects: infection, memory loss, diabetes, depression, psychosis and osteopo-
rosis (all exacerbated with prolonged use)
Calcineurin inhibitors

Ciclosporin (3—5 mg/kg/day), tacrolimus Effective and well tolerated in severe, refractory AKC (case studies) [34, 35]
(0.03-0.08 mg/kg/day) Use in severe AKC to avoid long-term corticosteroid use, and in AKC with a high risk of
complications

Disease-modifying drugs

Azathioprine, methotrexate, mycophenolate Effective therapies for eye inflammation; use in AKC when other agents have been ineffec-
mofetil tive

Mycophenolate mofetil: controlled AKC faster than azathioprine with fewer adverse effects
[20]; was corticosteroid-sparing and induced complete and sustained control of AKC [36]

Dose-dependent and reversible adverse effects: gastrointestinal intolerance, hepatotoxicity,
bone marrow suppression and interstitial pneumonia [37]

AKC atopic keratoconjunctivitis, CYP cytochrome P450, | decrease(s)

AKC has also been associated with retinal detachment  Topical medications to start, systemics
and cataracts; subcapsular cataracts may result from oral or if needed

topical corticosteroid use [13, 16].

Treatment of AKC aims to control immediate symptoms,
while minimizing exacerbations and recurrence to decrease
the likelihood of vision loss [4]. Mast-cell stabilizers, anti-
histamines, combinations of the two, corticosteroids and for
refractory AKC, calcineurin inhibitors and immunomodula-
tors are all options for AKC treatment (Fig. 1). Ophthalmic
drops and ointments (Table 1) are first-line treatments for
AKC, as compliance may be better and complications fewer
than with systemic treatments (Fig. 1) [4]. However, oral for-
mulations (Table 2) can be used if treatment with ophthalmic

See an ophthalmologist for all suspected cases

If AKC, even of mild severity, is suspected, patients must
be referred to an ophthalmologist for slit-lamp examination
(Fig. 1) [4]. Slit-lamp examination allows thorough conjunc-
tival examination and may be supplemented by other oph-
thalmic assessments of inflammation [17]. Allergy testing
should also be considered [4], as it may confirm sensitivity
even if there is no obvious allergic reaction [18].
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agents fail, or if their use is considered more appropriate for
specific patients [4].

If the response to more traditional anti-inflammatory
agents is poor, newer immunomodulatory agents should be
used without delay (Fig. 1) to prevent severe consequences
including the need for surgery [4, 19].

Surgery and disease-modifying drugs may also have a
role in AKC treatment. In patients with severe AKC and
eye surface disease, surgery may achieve stable or improved
vision (vs decreased vision with medication only), based
on an analysis of a small sample of 13 people [19]. Dis-
ease-modifying drugs have been used successfully in AKC
(Table 2) [4, 20], but current data are sparse.

Take home messages

e Treat AKC aggressively as potential long-term conse-
quences include loss of vision.

e Use topical mast cell stabilizers and/or antihistamines as
first-line treatment; if the response is not adequate, initi-
ate short-term treatment with corticosteroids, calcineurin
inhibitors or immunomodulators without delay.

e Preferably treat with topical agents, but use systemic for-
mulations for refractory AKC.
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