THErapeutic review:  

Ocular surface diseases & disorders
[image: image1]Alan G. Kabat, OD, FAAO                                                                                                              ( (954) 262-1440
Associate Professor                                                                                                                 ( kabat@ nova.edu                                                                                                                                                                                                                                                                                                                                                   

Nova Southeastern University

College of Optometry
Course description:  “Therapeutic Review” provides an overview and insight into numerous ocular conditions.  This presentation focuses on the latest therapeutic considerations for disorders of the lids, conjunctiva, cornea and tear film.  Case histories highlight the discussion.
Course objectives:  (1) Provide insight into the latest thinking and management strategies for dry eye disease; (2) Provide insight into the latest thinking and management strategies for blepharitis; (3) Provide insight into the latest thinking and management strategies for allergic conjunctivitis; (4) Provide insight into the latest thinking and management strategies for ocular  surface infection; (5) Describe, through exemplary case reports, the proper evaluation and treatment of patients with various ocular surface disorders.
Dear Colleagues:
This course is designed to bring you the latest information regarding therapeutic management of various ocular surface disorder including dry eye disease, blepharitis, ocular allergy, and a variety of ocular infections.  Key points regarding these clinical entities and medications are included to satisfy the course requirements, but the true goal of this presentation is to have an engaging dialogue with the audience – the clinical pearls and exchange that will take place cannot unfortunately be encapsulated in a handout.  Please realize that these “notes” are neither exhaustive nor necessarily organized consistent with the presentation.  They simply represent some facts which may (or may not) be covered in the allotted time.

Thank you for understanding this philosophy, and please enjoy the program!

Dry Eye Disease

DEWS (Dry Eye Workshop) Classification, 2007
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Figure 1. Major etioogical causes of dry eye.
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· Understanding Tears 

· Review of tear film function – NOT just to provide moisture
· Tears are an elaborate admixture of intertwined elements; responsible for: 

· wetting the cornea and conjunctiva
· lubricate the lids / reduce friction
· diluting noxious stimuli

· supplying oxygen, vitamin A, and other nutrients to the ocular surface

· Tears possess antimicrobial proteins and growth factors that help to maintain corneal integrity and regulate cellular processes.
· Tear film components & structure:

· Mucin

· Aqueous

· Lipids
· Lacrimal “Functional Unit”
· As described by notable researchers, e.g. Dr. Michael Stern (Allergan, Inc.), Dr. Stephen Pflugfelder (Baylor University)

· Suggests that the cornea, conjunctiva, lids and lacrimal glands are linked to one another via intricate neural, hormonal, and chemical feedback mechanisms.
· Decreased tear production ( increased surface inflammation and neural stimulation 

· Increased surface inflammation or neural stimulation ( decreased tear production

· Potential Complications
· Dry eye has the capacity to induce or exacerbate several ocular conditions:
· Ocular allergy
· Filamentary keratitis
· Ocular infection
· Ocular inflammation
· Neurotrophic keratitis
· Therapeutic Options: 
· Artificial tears

· Topical anti-inflammatory / immunomodulatory agents:

· CsA

· corticosteroids

· Punctal occlusion

· Adjunctive therapies:

· Increased water intake

· Omega-3 supplements

· Systemic drugs (tetracyclines, cholinergic agonists, immunomodulators)
· Surgery (punctal cautery, tarsorrhaphy, limbal stem cell transplant, parotid gland transplant)
Blepharitis

· Key Diagnostic Considerations

· Anterior 

· Staph
· Crusty debris along eyelashes
· Lid margin inflammation & erythema
· Associated keratitis 
· Seborrheic
· Greasy flakes adherent to lashes

· Scaling of skin (glabella, nasolabial creases, eyebrows & hairline)
· Posterior = MGD

· Meibomian gland inspissation and altered meibomian secretions
· Lid margin telangiectasis and scalloping (advanced)
· Changes in tear film

· Associated keratitis 
· Procedures

· Meibomian gland transillumination

· Meibomian gland expression

· Meibometry?
· Therapeutic Considerations

· Lid hygiene

· Warm compresses

· Lid massage

· Meibomian gland expression

· Scrubs

· Topical agents

· Artificial tears… 

· Oral agents

· Omega-3 supplements

· Systemic tetracyclines
Ocular Phthiriasis
· Background:

· Parasitic eyelid infestation

· Sexually transmitted disease

· Potential systemic ramifications

· Potential for significant inflammation, secondary lid infection

· Requires prompt, aggressive therapeutic management as well as discrete, diplomatic patient management

· Key Diagnostic Considerations

· Presence of crab lice and nits (egg sacs) in lashes

· Bloody debris along lash base

· Pronounced itching and eyelid erythema – closely resembles blepharitis when examined superficially
· Procedures

· Biomicroscopy

· Physical removal of lice, nits (foreign body removal?)
· Therapeutic Considerations

· Forceps removal

· Removed organisms killed with isopropyl alcohol

· Application of:

· 20% sodium fluorescein

· 1% yellow mercuric oxide

· Physostigmine sulfate

· Bland petrolatum ointment (smothering)

· Treatment of body, scalp and pubic hair with pediculocide shampoos
Allergic Conjunctivitis
· Acute Allergic Conjunctivitis

· Sub-classifications:

· Seasonal (SAC)

· Perennial (PAC)

· Episodic (EAC)

· Associated factors:
· may be seasonal (pollens, mold spores) or secondary to exogenous factors

· inciting agent may or may not be known:

· unusual or uncommon food

· contact with fur-laden animals (dander)

· contact with insects (toxins)

· personal and/or family history of atopy (allergies, asthma, eczema) common

· Signs and Symptoms:
· diffuse ocular injection

· swelling of the conjunctiva and lid

· mucous discharge

· increased or unrelenting lacrimation

· itching = HALLMARK SYMPTOM of acute allergic conjunctivitis

· reported as chief complaint in ~80% of all cases

· symptom is exacerbated, not relieved, by rubbing

· burning occasionally

· foreign body sensation rarely

· Biomicroscopic evaluation:
· conjunctival hyperemia & chemosis 

· papillary hypertrophy of the palpebral conjunctiva

· generalized lid edema

· mattering of the lashes and lid margin (representing dried mucin-laden tears)

· Vernal Keratoconjunctivitis (VKC)

· Associated factors:
· presents in early spring until fall

· more prevalent in warmer climates (e.g., South Florida)

· seen more commonly in younger individuals (age 3-25)

· males affected more often than females

· Signs and Symptoms:
· diffuse ocular injection

· swelling of the conjunctiva and lid, often with marked ptosis

· thick, ropy discharge

· intense itching

· pain or sensitivity of the lids, particularly to touch

· excessive lacrimation

· photophobia

· foreign body sensation

· Biomicroscopic evaluation:
· variable conjunctival hyperemia and chemosis – tarsal vs. limbal 

·  “cobblestone” papillae of the upper tarsus

· Horner-Tranta’s dots

· corneal neovascularization

· “shield ulcer” of the superior cornea

· Modalities to Combat Allergic Reactions

· Lubricants: wash away antigen from ocular surface

· Vasoconstrictors: reduce vasodilation and vasopermeability

· Antihistamines: 

· reduce vasodilation and vasopermeability

· reduce stimulation to nerve endings for itching

· provides excellent acute relief

· Mast cell stabilizers:

· reduce mast cell degranulation

· reduce amount of inflammatory mediators released, especially histamine, heparin, complement, ECF, bradykinin, and PAF

· provides long-term prophylaxis and relief

Clinical Pearl:  Combination antihistamine / mast cell stabilizers represent the quintessential initial therapy regimen for allergic conjunctivitis!

· Corticosteroids:

· reduce vasopermeability

· inhibit arachidonic acid pathway, thus reducing production of prostaglandins, thromboxanes, and leukotrienes

· Non-steroidal anti-inflammatory drugs
· only inhibit cyclooxygenase pathway, reducing prostaglandins and thromboxanes

· DO NOT inhibit lipoxygenase pathway

Bacterial Keratitis

· Pathophysiology:

· Breakdown of corneal defenses (dry eyes, corneal trauma, corneal hypoxia, etc.)

· Introduction of pathogen (corneal abrasion mismanagement, contact lenses, etc.)

· Proliferation of organisms and release of toxins and proteolytic enzymes

· Antigen-antibody reaction

· Stromal edema (splitting of stromal collagen lamellae sheets)

· Cellular transudation and emigration

· Infiltration

· Phagocytosis of organisms with proteolytic enzyme release and stromal lysis

· Antigenic neutralization (hopefully)

· Cicatrization (fibroblastic proliferation of scar tissue)

· Visual loss

· Clinical Picture of Bacterial Keratitis
· Pain, photophobia, lacrimation

· Focal infiltrate with overlying epithelial staining and breakdown

· Any staining infiltrate should be presumed an infectious ulcer until proven otherwise

· Involvement of innocent bystanding tissue

· Profound conjunctival and episcleral injection

· Anterior chamber reaction; possible (sterile) hypopyon

· The spectrum of clinical findings is broad (from an initially mild, often misdiagnosed presentation of S. aureus to the exaggerated presentation of Pseudomonas)

· Management of Bacterial Keratitis
· Cultures and sensitivity studies

· Broad spectrum antibiosis: 

· Fortified aminoglycoside and cefazolin

· Fluoroquinolones: 
· Ciprofloxacin (Ciloxan) ii gtt Q15min X 6hrs, then ii gtt Q 30min X 18 hrs.                     

· Ocuflox Q30 minutes while awake, and then BID at night 
· Levofloxacin (Iquix)?

· New alternatives- fourth generation fluoroquinolones: Vigamox (Moxafloxacin); Zymar (Gatifloxacin) – Q1H

· Equal gram (-) coverage, greater gram (+) coverage than earlier generation fluoroquinolones

· Cycloplegics (scopolamine 0.25% TID or atropine 1% BID) - decreases blood-aqueous barrier breakdown

· Corticosteroids:

· reduces inflammation by constricting blood vessel walls and reducing vessel wall permeability
· Also blocks prostaglandin formation and release and stabilizes lysosomal membranes

· CONTROVERSIAL!!  

· Use corticosteroids only after step #1 is successfully completed (clinical impressions vs. microbiologic study results).
Acanthamoeba Keratitis

· Risk factors
· corneal foreign body

· non-sterile water

· bullous keratopathy

· neurotrophic keratopathy

· herpes simplex keratitis

· radial keratotomy

· swimming and scuba diving

· basement membrane dystrophy

· contact lens wear and bacterial keratitis. 

· Clinical Picture

· unilateral, red, painful eye. 

· non-specific epitheliopathy which can progress to ulceration with infiltration. Limbititis occurs as the initial finding in 94% of early stage cases and in 84% of late-stage cases.

· irregular epithelial defect

· corneal microcysts

· Punctate keratopathy

· bullous keratopathy

· disciform stromal keratitis

· pseudodendritic keratitis

· anterior uveitis 

· granulomatous stromal reaction. 

· About half of patients report significant pain, the rest experience only mild irritation and foreign-body sensation. 

· Pathophysiology: 

· Acanthamoeba keratitis occurs from Acanthamoeba castellani, an opportunistic free-living soil amoeba that is most commonly associated with incorrect contact lens handling and exposure to unsanitary conditions. 

· Management: 

· Treatment of Acanthamoeba keratitis is difficult due to the organism's ability to encyst with the use of topical medications. 

· topical polyhexamethylene biguanide (PHMB), propamidine isethionate (Brolene), chlorhexidine digluconate 0.02%, polymixin B, neomycin and clortrimazole 1%. 
Fungal Keratitis
· Risk factors 

· ocular trauma--particularly if organic vegetative matter is involved

· topical steroid therapy 

· ocular or systemic immunosuppressive diseases.

· agricultural and tropical environments.

·  altered epithelial barrier increases the threat.

· Appearance

· filamentary fungal infections initially produce a feathery, branching pattern.

· The cornea takes on a dull gray appearance with possible heaping of epithelium and a dry, rough texture. 

· Typically a severe anterior uveitis and plasmoid aqueous with hypopyon appears. 

· The characteristic corneal appearance disappears later on as the fungal keratitis begins to resemble advanced bacterial keratitis. Misdiagnosis at this point is likely.

· Types of fungi

· There are two types of fungi, molds and yeasts. 

· Molds (filamentary fungi) are further subdivided into septate (the most common causes of fungal keratitis) and non-septate organisms. They produce feathery colonies that join together to produce hyphae. 

· Yeasts form pseudohyphae. 

· The non-septate filamentary fungi are responsible for orbital disease, but rarely infect the cornea. 

· Of all possible fungal infections of the cornea, the vast majority is caused by Fusarium, Aspergillus (both filamentary fungi) and Candida (a yeast).

· Management

· polyene antibiotics (nystatin, amphotericin B, natamycin); 

· pyrimidine analogs (flucytosine); 

· imidazoles (clortrimazole, miconozole, econazole, ketoconazole); 

· triazoles (fluconazole, itraconazole); 

· silver sulfadiazine. 

· Natamycin can only be given topically while others have various routes of administration.

· Steroids are contraindicated as they will exacerbate the disease. 

Herpes Simplex Keratitis

· Pathophysiology:

· Initial infection by herpes simplex virus occurs in childhood (hand to eye, mouth to eye)

· After initial infection, virus enters a dormant phase in cell ganglia

· "Trigger factors" induce reactivation of viral replication throughout the patient's life; include: fever, emotional stress, exposure to UV radiation, menstruation, trauma, immunosuppression

· About half of all infected patients experience re-activation within 5 years

· Most commonly ocular manifestion is dendritic epithelial keratitis
· More severe presentations can manifest as geographic epithelial keratitis

· Clinical presentation - dendritic keratitis:

· Branching epithelial ulcer; may begin as nondescript punctate epitheliopathy

· Stains centrally with NaFl, peripherally with rose bengal or lissamine green ("terminal end-bulbs")

· Associated conjunctival injection, edema; uveitis possible

· Recurrent attacks lead to corneal hypoesthesia, i.e. diminished corneal sensitivity 

· (+) Cotton-wisp test

· Patients may be far less symptomatic than predicted by ocular appearance

· Management:

· Herpes virus cannot be eradicated; management efforts are aimed at suppression and amelioration of symptoms

· Standard of care in U.S. is topical trifluridine 1% q2h - 9 times daily, tapered to q3-4h as ulcer shows signs of closure; maintain at QID for at least 7-10 days.

· Other topical antiviral ointments (e.g. vidarabine 3% or acyclovir 3%) may be acceptable, but are NOT available in USA

· Oral acyclovir may be used in patients who lack dexterity or compliance with topicals (400 mg po five times daily)

· Corticosteroids are absolutely contraindicated in active epithelial infection

· Herpetic Eye Disease Study (HEDS) 1998: Acyclovir 400 mg po BID X 12 months may reduce rate of recurrence by as much as 50%
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