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What
Pharmacotherapy
Means to Optometry
The ability to use pharmaceutical agents has enabled
optometrists to become true primary health care providers.
The battle to gain prescription rights was first won by
optometrists in West Virginia in 1976.

Course Goal

Routes of Drug Administration:
•

■

■
■

To provide current and
accurate information
about key topical drugs
that are used to treat
eye diseases.
Case examples
“Topical” discussion

Instillation of Medications

Alimentary
• Sublingual
• Oral
• Rectal

• Other Routes
• Intranasal
• Periocular
• Intraocular
• Inhalation

• Topical

• Parenteral
• Subcutaneous (SC)
• Intramuscular (IM)
• Intravenous (IV)

Examples of RX Writing

Proper technique can significantly increase efficacy!

Timoptic XE 0.5% Ophthalmic Solution

Disp: 10 ml bottle

Sig: 1 drop QD OU in the AM
Refills O and specific instructions – “shake well”

E-Rxing is secure and easy. Error
reduction and time savings.

Principles of Pharmacology
•

Pharmacokinetics: What the body does to a drug

•

Pharmacodynamics: What the drug does to the body

• Always keep in mind contraindications, side effects and
drug interactions before starting medication.
• Drug risks vs. benefits
• Keep in mind the age and weight of the patient

• Consider starting with one half in the young or elderly (po)
• Elderly often on multiple meds – may lead to adverse
reactions/interactions

Know Your Patient

Each person is unique.

General Principles:

Choosing the Proper Drug Therapy

• Drug Metabolism –
■

Patient considerations
■
■
■
■
■

■
■
■

Immune system viability
Kidney and liver function
Pregnant or nursing?
Age
Allergy history

Safety profile of the drug
Efficacy of the drug
Cost considerations

Topical Meds
■

Absorbed directly into bloodstream, so not
broken down by GI or liver.

Most drugs are metabolized
by liver enzymes

• Drug Excretion – The kidney is the major route
• Some drugs are excreted after metabolism
• Some drugs are excreted unchanged
• Therefore, proper liver function is critical for
metabolism of medications, and kidney function is
integral to drug excretion.

Practice-building Tip
■
■

■

When Rx-ing for Peds:
Place a courtesy call
and send follow-up
letter to pediatrician.
Especially with po
meds, but also with
topicals.

Access and Assistance
■
■
■

Rebate programs (esp. GLC)
GoodRx.com
Lower-priced options
■ Polytrim (Polymyxin B /
Trimethoprim) sol
■

■
■

■

Maxitrol (Neomycin, Poly B,
Dexamethasone) susp, ung
Acyclovir po
Pred sodium phosphate 1%
sol (no shaking)
Generic PGs, AA, BB for GLC

Systemic Side Effects of Topical
Medications
■
■
■

The eye is not an isolated organ.
All topical agents should be considered as
potentially systemically potent.
To avoid systemic SEs:
■
■

■

Local (Ocular) Side Effects of Topical
Medications: Case from NSUFL

Medical Hx and current meds, vit, supp, herbs
Rx. Appropriate drug, concentration and dosing
schedule
Have patient close eyes, digital occlusion

Posterior Subcapsular Cataract

Glaucoma

Audience Poll #1
What is the current mainstay for initial treatment of
anterior uveitis?
a.
b.
c.
d.

nonsteroidal anti-inflammatory drugs (NSAIDs)
anti-histamines
antibiotics
corticosteroids

Audience Poll #1

Audience Poll #2

What is the current mainstay for initial treatment of
anterior uveitis?

Which of the following adverse effects is most
likely to occur in a patient on oral prednisone?

a.
b.
c.
d.

a.
b.
c.
d.

nonsteroidal anti-inflammatory drugs (NSAIDs)
anti-histamines
antibiotics
corticosteroids

Audience Poll #2
Which of the following adverse effects is most
likely to occur in a patient on oral prednisone?
a.
b.
c.
d.

weight gain
retinal detachment
weight loss
miosis

weight gain
retinal detachment
weight loss
miosis

QUESTIONS AND ANSWERS
Please type in your question.

38 year old female
CC: Painful blur OD X 2 days,
redness, tearing

Traditional Topical Antiviral Tx

Treatment?
HSVK

Contemporary Topical Antiviral
Treatment

Topical Gel for HSVK
■

Zirgan (Sirion/Alcon)
■
■
■
■
■
■

Ganciclovir ophthalmic gel
0.15%
Targets replication of viral DNA
in infected cells
Low corneal toxicity
Pregnancy category C
Approved for ages 2+
1 gt 5x/d until dendrite resolves,
then 1 gt tid x 7d

Special populations, special Rx.

25 year old female
10 weeks pregnant

Pregnancy Category B
■

Treatment?

■

Acyclovir (Zovirax®)
Acute infection - 400 mg
PO 5x/day X 7 d
■

HSV Keratitis
■

■

HSVK in 25 year old Female
10 wks pregnant

Traditional FDA
Use-in-Pregnancy Ratings
Category

Description

A

No risk in humans or animals

Probably safe

http://www.fda.gov

HSV Blepharodermatitis
■

Lid involvement

Use-in-Pregnancy Ratings
Category

Description

C

Risk can not be ruled out; but the
potential benefits may outweigh the
potential risk.

Questionably
safe

Absolutely safe
B

Dendritic ulcer

No evidence of risk in humans,
or adverse findings in animals.
or
In the absence of adequate human
studies, animal studies show no
fetal risk. The chance of fetal harm
is remote, but remains a possibility.

D

Positive evidence of Risk

X

Contraindicated in Pregnancy

http://www.fda.gov

[12/3/14] The FDA published the Content and Format of Labeling for
Human Prescription Drug and Biological Products; Requirements for
Pregnancy and Lactation Labeling, referred to as the “Pregnancy and
Lactation Labeling Rule”

Pregnancy Category C

My Dandy Dozen!

My “Go-to” Drugs
■
■
■
■
■
■

Prednisolone Acetate 1%
Prednisolone Sodium
Phosphate 1 % sol
Bromfenac .09%
Tobramycin .3% +
Dexamethasone .1/.05%
Cyclosporine .05/.09%
Moxifloxacin .5%

■
■
■
■

Tobramycin .3%
Alcaftadine 0.25%
Travoprost-Z .004%
Levobunolol HCl .25%
or .5%

■

Doxycycline/Minocycline

■

Acyclovir
Prednisone

■

The majority of red eyes that present
to us are primarily inflammatory
and/or allergic in nature.

Inflammation and Allergy
■
■
■

In immunocompetent patients, most red
eyes will get better if we do nothing.

■
■
■

Prednisolone Acetate 1%
Prednisolone Sodium
Phosphate 1 % sol
Bromfenac .09%
Tobramycin .3% +
Dexamethasone .1/.05%
Cyclosporine .05/.09%
Moxifloxacin .5%

■
■
■
■

Tobramycin .3%
Alcaftadine 0.25%
Travoprost-Z .004%
Levobunolol HCl .25%
or .5%

■

Doxycycline/Minocycline

■

Acyclovir
Prednisone

■

Lifitegrast-Xiidra (Shire)
■
■
■
■

Highest FDA-approved concentration of
cyclosporine (0.09%).
Solution
BID dosing
NCELL technology uses nanomicelles
composed of polymers that encapsulate
cyclosporine molecules.

■
■

Binds to the integrin lymphocyte function-associated
antigen-1 (LFA-1), a surface protein found on leukocytes.
Blocks the interaction of LFA-1 with intercellular adhesion
molecule-1 (ICAM-1).
■ ICAM-1 is over-expressed in corneal and conjunctival
tissues in DED.

What’s in YOUR dozen?

Audience Poll #3
The clinical sign that is the hallmark of Herpes Simplex
Keratitis is:
a.
b.
c.
d.

Dendritic corneal ulcer
Marginal corneal infiltrate
Microcystic corneal edema
Punctate corneal staining defects

Audience Poll #3

Audience Poll #4

The clinical sign that is the hallmark of Herpes Simplex
Keratitis is:

Which statement best describes clinical features of uveitis?

a.
b.
c.
d.

Dendritic corneal ulcer
Marginal corneal infiltrate
Microcystic corneal edema
Punctate corneal staining defects

a. an intraocular inflammatory condition that is always
unilateral
b. a condition that primarily occurs in the elderly
c. inflammation that may involve the ciliary body, iris, and/or choroid
d. an ocular condition that is always caused by infection

Audience Poll #4
Which statement best describes clinical features of uveitis?
a. an intraocular inflammatory condition that is always
unilateral
b. a condition that primarily occurs in the elderly
c. inflammation that may involve the ciliary body, iris, and/or choroid
d. an ocular condition that is always caused by infection

Bacterial Infection
Management

QUESTIONS AND ANSWERS
Please type in your question.

Objective Findings
■

VA: c SRx

OD 20/25

OS 20/80

■

Pupils: (-)APD, PERRLA

■

EOMS: Smooth / Full

■

CF: Full OD/OS

■

Lens, Vitreous: Clear OD/OS

PH NI

IOP: 13 mm Hg OD, 12 mmHg OS

■

Objective Findings
■
■
■

3+ cell in AC OS
Hypopyon
Cornea epi defect w/dense, white infiltrate
■
■
■

■
■

Para-central location
Indistinct borders
Surrounding edema

Mucopurulent discharge
Posterior segment healthy OD/OS

Differential Diagnosis
a.
b.
c.
d.
e.

Interstitial Keratitis
Bacterial Keratitis
Acanthamoeba Keratitis
Fungal Keratitis
Herpetic Keratitis (HSV, HZV)

Differential Diagnosis
a.
b.
c.
d.
e.

Interstitial Keratitis
Bacterial Keratitis
Acanthamoeba Keratitis
Fungal Keratitis
Herpetic Keratitis (HSV, HZV)

What is your plan?
Treat or turf?

If you treat…
• Bacteriostatic – stops the
growth / replication of the bacteria
or
• Bactericidal – kills the bacteria

TREAT TO KILL

Choosing the Proper Drug Therapy
■

Efficacy of Antibiosis
■

MIC = minimum inhibitory concentration
■

■

■

Lowest concentration that inhibits visible growth
(growth-stopping)
Measures bacteriostatic activity of antimicrobials.

MBC = minimum bacteriocidal concentration
■

Lowest concentration that kills the microbe

Actual Plan
■

Cornea consult same day (Why?)
■

■
■
■
■

Corneal scrapings performed

Moxeza 1 gt q30min, Tobrex 1 gt q30min,
Scopolamine .25% 1 gt tid
Fortified AB?
Daily follow-up
Scrapings grew Pseudomonas

When to Culture an Ulcer
■
■

Bacterial Infection
Management

■
■
■
■
■

Infiltrate > 2mm w/epi defect
Central or paracentral
Significant tissue loss
Hypopyon
Suspect unusual organisms
Poor response to initial AB therapy
Post-op

Steroids and Bacterial Keratitis
■
■

■
■

What does the evidence show?
Steroids for Corneal Ulcers Trial (SCUT)

No significant benefit overall
May improve outcome in severe BK (Pseudomonas)
■

■
■

Add steroid after 24-48 hrs of FQ

ANTIBIOTIC/ANTIMICROBIAL
RESISTANCE

Not for Nocardia infection.
Avoid steroid if:
■
■
■
■

Severe thinning
Large epi defect
Diabetes or immuno-suppression
Suspect Acanthamoeba, Fungi, HSV

What is AB resistance?
■ ABR is the ability of a bacterium to resist the
effects of pharmacologic agents that once could
successfully eradicate the microbe.
■ Resistant bacteria are more difficult to treat,
requiring alternative medications or higher doses
of existing ABs.

–

"About Antimicrobial Resistance - Antibiotic/Antimicrobial
Resistance - CDC". www.cdc.gov. 19 September 2017.

Antibiotic/Antimicrobial
Resistance (ABR/AMR)
■ Antibiotics are vital life and vision saving
medicines.
■ ABR/AMR is both a global and local problem.
– In the US, about 2 million people
– 23,000 people die as a result
– The World Health Organization (WHO) has
identified AMR as ‘one of the biggest threats to
global health’.
■ About 700,000 die people each year worldwide

What is AMR/ABR?
■ Occurs when bacteria, parasites, viruses or
fungi change to protect themselves from the
effects of drugs designed to destroy them.
– This means previously effective ABs used to treat
or prevent infections may no longer work.

■ Antibiotic resistance is a natural phenomenon.
■ Can occur due to:
– Wrong type of drug, Wrong dose, Overuse, Misuse
and Inappropriate use of ABs
– Overuse for minor infections or prophylaxis

The Problem Bacteria
■ Antibiotic-resistant bacteria cause infections worldwide, with
potentially serious health consequences.
■ The majority of such infections involve resistance to
systemically administered ABs used in the treatment of
systemic infections.
■ Resistance to topical ABs in on the rise**
■ S. aureus, coagulase-negative staphylococci (CoNS), S.
pneumoniae, Pseudomonas aeruginosa, and Haemophilus
influenzae are common causes of ocular bacterial infections.
■ S. aureus and CoNS frequently isolated from eyes w/
conjunctivitis, keratitis, endophthalmitis, and blepharitis.

Current Antibiotic Resistance
Threats in the US
■
■
■
■

Microorganisms with a Threat Level of Urgent
Clostridium difficile
Carbapenem-resistant Enterobacteriaceae
Drug-resistant Neisseria gonorrhoeae
– A sexually transmitted infection
– Now rare, newborn
gonococcal conjunctivitis was once a major
cause of blindness in the US.

Common Ocular Surface Pathogens
■ Gram positive pathogens
–
–

–

Staphylococcus epidermidis and S. aureus
Regarding resistance, the most problematic
member of the staphylococcal family is MRSA—
methicillin-resistant S. aureus.
Streptococcus pneumonia- produces enzymes
streptokinase and hyaluronidase that allow it to
penetrate tissue, potentially leading to corneal
perforation or orbital cellulitis

■ Gram negative pathogens
– Haemophilus species
– Pseudomonas
– Neisseria

MRSA – The Superbug
■ Methicillin-resistant Staphylococcus Aureus
■ A strain of staph that is resistant to the broad-spectrum
antibiotics commonly used to treat it.
■ MRSA can be fatal.
■ Most MRSA infections occur in hospitals or other health care
settings, such as nursing homes and dialysis centers.
■ It's also known as health care-associated MRSA, or HA-MRSA.
■ Older adults and people with weakened immune systems are at
high risk of HA-MRSA.
■ Health care providers also at risk.

MRSA Ophthalmic Complications

Optometrist!

Over 80% of MRSA strains are
resistant to all fluoroquinolones,
a class of ABs that has been a
mainstay for the past 2 decades.

10 Essential Recommendations for
Prescribing Antibiotics to Outpatients
1. Use antibiotics only when needed (bacterial infections); teach the patient how to
manage symptoms of non-bacterial infections.
2. Select the adequate AB; precise targeting is better than shotgun therapy.
3. Consider pharmacokinetics and pharmacodynamics when selecting an AB; use
the shortest AB course that has proven clinical efficacy (~7 days).
4. Encourage patients’ adherence to the dosing schedule.
5. Use AB combinations only in specific situations. E.g. Bactrim for MRSA
6. Avoid low quality and sub-standard drugs; prevent prescription changes at the
drugstore.
7. Discourage self-prescription.
8. Follow evidence-based guidelines; beware those sponsored by drug
companies.
9. Rely (rationally) upon the clinical microbiology lab.
10. Prescribe AB empirically – but intelligently; know local susceptibility trends, and
also limitations.
Levy-Hara G, Amábile-Cuevas CF, Gould I, et al. "Ten Commandments" for the

Tips to Avoid Drug Resistance
• Don’t Rx antibacterial for non-bacterial infection.
• Rx full dosage according to age/weight, and
avoid intermittent use.
• Use shorter duration (7 d instead of 14), but
have patient complete the full course of therapy
(7 days, even if pt feels better after 5 d).
• Do not taper an antibiotic below its therapeutic
dose.

Appropriate use of Antibiotics by the Practicing Physician in an Outpatient
Setting. Front Microbiol. 2011;2:230. Published 2011 Nov 24. doi:10.3389/
fmicb.2011.00230

ABR
• As a profession of topical and
systemic antibiotic prescribers,
optometry has a responsibility
to do its part to reduce the
public health challenge of ABR.

Audience Poll #5
Which of the following is a potential ocular side effect of
systemic steroids?
a.
b.
c.
d.

Conjunctival redness
Posterior subcapsular cataract
Corneal pigmentation
Ocular itching

Audience Poll #5

Audience Poll #6

Which of the following is a potential ocular side effect of
systemic steroids?

Which of the following is an advantage of topical prostaglandin analogues
over topical B-receptor blockers?

a.
b.
c.
d.

Conjunctival redness
Posterior subcapsular cataract
Corneal pigmentation
Ocular itching

Audience Poll #6
Which of the following is an advantage of topical prostaglandin analogues
over topical B-receptor blockers?
a. Prostaglandins have negligible effects on heart rate and blood pressure
b. Prostaglandins have no effect on iris color
c. Prostaglandins have twice-per-day dosing
d. Prostaglandins are the drug class of choice for uveitic glaucoma

a. Prostaglandins have negligible effects on heart rate and blood pressure
b. Prostaglandins have no effect on iris color
c. Prostaglandins have twice-per-day dosing
d. Prostaglandins are the drug class of choice for uveitic glaucoma

QUESTIONS AND ANSWERS
Please type in your question.

Battling Infection

Fourth Generation FQs

Fluoroquinolones
■ Extremely potent
bacteriocidal drugs with
broad spectrum activity

■

■
■

■

Topical Anti-bacterials
■

Moxeza (moxifloxacin .5%) Alcon
■

■
■

Approved for 4 months of age and up
Approved for bact. conj.
■

■

Xanthum gum vehicle inc oc surf contact

Dosed bid for 7 days

Well-suited for keratitis

Interfere with 2 enzymes
needed for bacterial DNA
synthesis
DNA gyrase
Topoisomerase IV

Thus, two separate
mutations needed for
resistance.

Topical Anti-bacterials
■
■
■
■
■

Zymaxid (gatifloxacin .5%)
Allergan increased conc. of Zymar (.3%)
Approved for > 1 year old
Approved for bact. conj.
Well-suited for keratitis

Fluoroquinolones
■
■

■

Besifloxacin .6% susp
FDA indication for bact.
conj., including MRSA,
Pseudomomas
Durasite vehicle
■

■

Lengthens ocular surface
contact time

No systemic counterpart;
decreases resistance

Systemic Tx. for MRSA
■

Bactrim
(trimethoprim/
sulfamethoxazole)
■
■
■

1-2 tabs
q12h x 1 wk
Kills ocular, systemic
MRSA

Topicals for Ocular MRSA
■

Polymixin B/Trimethoprim

■

Eradication of MRSA conj
and keratitis

■

Besifloxacin, Tobramycin,
Polysporin ung, and fortified
Vancomycin are other
options for Oc MRSA

Topical Antibacterial Classes
■

First-line Agents for Bacterial Infections
■

■

■

■

Fluoroquinolones eradicate a wide variety of
ocular pathogens
Aminoglycosides provide broad spectrum
coverage, slightly more effective against gramnegative bacteria
Polymyxin B combinations provide broad
spectrum coverage
Macrolides provide broad spectrum coverage
■

Bacteriostatic

WHAT’S NEW?
■
■
■
■

■

Bacitracin is back!
Fera Pharmaceuticals
Polypeptide agent used
for blepharitis (Staph)
Indicated for superficial
infections involving
conjunctiva and/or cornea.
Good for kiddos and
“liddos”.

POAG OS > OD

Other Antibiotic Ointments
■

Ciprofloxacin 0.3%

■

Polymyxin B/Bacitracin

NFL dropout and notch OS

BASELINE VF: sup nasal step OS

Topical pharmacologic therapy is
a mainstay in first line treatment
of patients with primary openangle glaucoma(POAG) and
ocular hypertension.

OCT shows inf/temp RNFL defect OS

Prostaglandins
■
■

Lipid compounds derived enzymatically from fatty
acids
Contain 20 carbon atoms, including a 5-carbon
ring.
latanoprost

Prostaglandins
■

Latanoprost .005%
■

■
■

Lost patent
protection in 2011

PROSTAGLANDINS
■

Mechanism
■

■

Travoprost-Z .004%
Bimatoprost .01%

Efficacy
■
■

■

■

■
■
■
■
■

ZIOPTAN™ (Merck)
Tafluprost 0.0015%
ophthalmic solution
Once-Daily
Comparable to other
PGs
Preservative-Free

27-34% reduction of IOP
IOP reduction starts in
3-4 hours
Maximum effect after
8-12 hours

Dosing
■

Newer Generation PG: Tafluprost

Enhances uveoscleral
outflow

Once a day

SIDE EFFECTS OF PGs

Want longer lashes?

PG CONTRAINDICATIONS

LATISSE solution is a prescription treatment for hypotrichosis

Audience Poll #7

Audience Poll #7

A topical ophthalmic steroid that is FDA approved for the treatment of
chronic (not acute) allergic conjunctivitis is:

A topical ophthalmic steroid that is FDA approved for the treatment of
chronic (not acute) allergic conjunctivitis is:

a.
b.
c.
d.

a.
b.
c.
d.

Timolol Maleate (Timpotic) .5% solution
Trifluridine 1% (Viroptic) solution
Rimexolone 1% (Vexol) suspension
Loteprednol etabonate (Alrex) .2% suspension

Timolol Maleate (Timpotic) .5% solution
Trifluridine 1% (Viroptic) solution
Rimexolone 1% (Vexol) suspension
Loteprednol etabonate (Alrex) .2% suspension

Audience Poll #8

Audience Poll #8

Central serous choroidopathy can result from using which class of
drugs:

Central serous choroidopathy can result from using which class of
drugs:

a.
b.
c.
d.

Beta-blockers
Corticosteroids
Antihistamines
Prostaglandins

PG/Nitric Oxide Producer
■
■
■

■
■

Latanoprostene bunod
0.024%
Vyzulta
Dual outflow mechanism:
■ increases uveoscleral
outflow and enhances
trabecular meshwork
outflow through the
impact of nitric oxide.
QD dosing
~35% IOP reduction

a.
b.
c.
d.

Beta-blockers
Corticosteroids
Antihistamines
Prostaglandins

Latanoprostene bunod 0.024%
■

■

Upon instillation, latanoprostene bunod is broken
down twice to yield the active components
latanoprost acid and nitric oxide (NO).
■ NO impacts a signaling pathway that relaxes
contractile components in the TM, which
increases outflow.
Side effects are comparable to those of
latanoprost alone, with (possibly) less periocular
pigmentation and hypertrichosis.

ROCK Inhibitor
■
■
■
■
■
■

Netarsudil ophthalmic
solution (0.02%)
Rhopressa (Aerie)
Reduces IOP by improving
outflow of TM
Rho-kinase inhibition
QD dosing
25-30% IOP reduction

Netarsudil ophthalmic solution (0.02%)
■

■

■

Netarsudil also has inhibitory action against
norepinephrine transporter (NET), making it a
ROCK/NET inhibitor.
In addition, netarsudil decreases episcleral
venous pressure (EVP), thus providing multiple
avenues for IOP reduction.
The most common ocular side effect is hyperemia
(about half of treated patients), which for the most
part is mild, transient and self-resolving.

Netarsudil ophthalmic solution (0.02%)
■
■
■

■

Rho-kinase is widely expressed in TM.
It promotes the assembly of actin stress
fibers and regulates cell contraction.
ROCK inhibitors, therefore, increase
aqueous outflow by decreasing actin and
myosin-driven cellular contraction.
They also reduce extracellular matrix
protein production.

Rocklatan (Rhopressa/Xalatan)
■
■
■
■

■

Netarsudil/latanoprost fixed combo
QD dosing
Outperforms either drug alone
Outflow pathways
■ TM
■ Uveoscleral
Rocklatan vs Vyzulta?

Nonselective Beta-Blockers
■

Timolols (maleate, hemi-hydrate)
■

■

Levobunolol HCl (Betagan)
■

■

timolol hemi-hydrate 0.25% or 0.5%
0.25% or 0.5%

Most cost-effective
IOP meds

■

Aqueous production
■ TM
■ Reduces episcleral
venous pressure.

WHAT’S NEW?
■
■

Non-preserved Timolol maleate (Aton)
.25%, .5%

QUESTIONS AND ANSWERS

A Word About Uveitis

Pharmacotherapy of Anterior
Uveitis
What is your ocular treatment plan?

Corticosteroids!

What is uveitis?
■
■
■

Defined as inflammation of the uveal tract.
For decades, considered a single disease.
Fact: Uveitis entails a multitude of diseases.
■
■

Uveitis is an Immunological Process

Some uvetic diseases are local, ocular
immune.
Many are systemic diseases with
ocular manifestations.

Immune Privilege
■

The eye enjoys a special relationship with
the immune system.
■

■
■

Ability to quench unwanted immune-mediated
inflammation.
This ability is known as immune privilege.
Immune privilege enables ocular tissues to
remain clear.

Common Etiologies of Anterior Uveitis
■
■
■
■

In uveitis, immune privilege is overcome
Idiopathic (post-viral syndrome)
Human leukocyte antigen (HLA)-B27–
positive or HLA-B27–associated
Trauma or s/p intraocular surgery

HLA-B27
■
■
■

HLA-B27 is present in 1.4-8% of the general
population.
However, it is present in 50-60% of patients
with acute iritis.
HLA-B27 diseases include:
■
■
■
■

Ankylosing spondylitis
Reiter syndrome
Inflammatory bowel disease
Psoriatic post-infectious arthritis

Hypopyon w/+ HLA-B27

Uveitis Quiz

Review of Systems Quiz

■

A granulomatous condition is characterized by
an organized collection of:

■

A granulomatous condition is characterized by
an organized collection of:

A.

Macrophages.
Eosinophils.
Histamine.
Tumor cells.

A.

Macrophages.
Eosinophils.
Histamine.
Tumor cells.

B.
C.
D.

B.
C.
D.

The main feature of steroids is the
fused ring system.

Mild-Moderate Inflammation, Itch
■

Loteprednol etabonate
0.5% (Lotemax)
■

3 cyclohexanes

■
■

■

ophthalmic gel
post-operative
small tendency to
increase IOP
used “off-label” in DES

1 cyclopentane

Preserved loteprednol 0.38% ophthalmic gel
TID dosing s/p Sx for 2 wks

Non-preserved loteprednol 0.5%
ophthalmic ointment (Lotemax)

Moderate to Severe Inflammation
■

■

Prednisolone acetate 1%
ophthalmic suspension
■
■
■

■

Difluprednate .05% emulsion
(Alcon)
■

Pred Forte
High ant-inflammatory efficacy
Acetate suspension facilitates corneal penetration
to provide increased concentrations in AC
Main indications include anterior uveitis and
severe episcleritis

Difluprednate Molecule
addition of the acetate ester
enhances tissue penetration

For Severe Inflammation

■
■

■
■
■

No shaking
Less frequent dosing
BAK-free

Derived from prednisolone
FDA indication for post-Sx.
inflamm, pain
IOP rise *

Corticosteroids
To increase
penetration
To increase

■

Ocular side effects
■

■

anti-inflammatory
activity

■

■

butyrate ester enhances
anti-inflamm activity
To enhance potency

Fluorination increases specificity
for the glucocorticoid receptor
DUREZOL™ Emulsion Package Insert

IOP rise

■
■

Prolonged use (>3-5
weeks)
Sooner w/difluprednate

Cataract formation
Decreased healing
Promotion of viral and
fungal infections
■

Herpes Simplex Virus

When and Why Taper?
■
■

When a 2-grade decrease in ant chamber
cells is achieved
Why?
■

■

Sudden withdrawal of a steroid can result in a
rebound inflammatory response.
This would then require a larger dose of steroid
for an even longer period of time because of
longer lasting inflammatory activity.

Topical Steroid Taper
■

An example: start w/1 gt q1h x 2 d, then
■
■
■
■
■
■
■

What if there is IOP rise?

1 drop every two hours for three days
1 drop every three hours for three days
1 drop 4 x a day for 4 days
3 x a day for 3 days
twice a day for 2 days
finally, one drop once a day for 2 days, then
discontinue the steroid or have the patient apply it
every other day for several more days.

Handle it.

Inflammation/Infection
■

Phlyctenulosis
■

■
■
■

■

Small, white limbal nodules
w/surrounding redness
Response to Staph.
Associated with TB
Good response to topical
AB/steroid such as
Tobradex or Zylet
Dose QID x 5-7 days

Newer Generation

Steroid-Antibiotic Combinations
■

Dexamethasone alcohol .
1% with tobramycin .3%
■

■

Moderate/severe
inflammation w/risk of
infection
Now available as generic

■
■

■
■

Steroid/AB Combo

TobraDex ST (tobramycin/dexmethasone
ophthalmic suspension) 0.3/0.05%.
Indicated for inflammatory ocular conditions for
which a corticosteroid is indicated and where
bacterial infection or risk for infection exists.
Formulated with a new vehicle (Xanthum gum) to
enhance bioavailability to targeted tissues.
Useful for blepharitis/MGD

Steroid-Antibiotic Combinations
■
■
■
■

These medications are steroids and therefore may
cause the same side effects
Primary use is for control of inflammation
Provides antibacterial prophylaxis while treating
the ocular inflammation
Examples:
■

Adenoviral KC w/sig. epi staining

■

Marginal K infiltrate

----->

Steroid-Antibiotic Combinations

Steroid-Antibiotic Combinations

Loteprednol etaborate .
5% + tobramycin .3%
Mild-moderate
inflammation and risk
of infection

■
■

Audience Poll #9

Audience Poll #9

■

Which of the following clinical signs is a
hallmark of episcleritis?

■

Which of the following clinical signs is a
hallmark of episcleritis?

■

a.
b.
c.
d.

■

a.
b.
c.
d.

■
■

Circumlimbal flush
Anterior chamber hyphema
Sectoral redness (injection)
Pupil miosis

■
■

Circumlimbal flush
Anterior chamber hyphema
Sectoral redness (injection)
Pupil miosis

QUESTIONS AND ANSWERS

Seasonal Allergic Conjunctivitis

Case
■

A 25 year old male states that he has hayfever each
spring and has been congested recently. He
complains of itchy, red, watery eyes.

■

DVA

■

Ocular assessment of the conjunctiva is remarkable
for moderate redness and a watery/mucous
discharge, no corneal staining

OD: 20/20
OS: 20/20

Case
■
■
■

Diagnosis? Management?
Ocular allergy
Since he is symptomatic and reported
seasonal recurrence, an antihistamine with
mast cell stabilizing properties would
provide both immediate and long term
relief with continued use.

Allergic Conjunctivitis
TREATMENT
■ Reassurance
■ No rubbing!
■ Avoidance
■ Cold compresses
■ Artificial tears
■ Olopatadine
■ Ketotifen fumarate (OTC)
■ Loteprednol

Allergies
■
■

■
■
■

Olopatadine .1 %
Dual-action drug:
Antihistamine/Mast
Cell Stabilizer
Very safe
Very comfortable
BID dosing or qd
(Pataday .2%)

Allergies: Pazeo
■
■

Olopatadine 0.7%
PAZEO® Solution
demonstrated statistically
significantly improved relief
of ocular itching compared
to PATADAY® Solution at
24 hours post dose.

REFERENCE:
PAZEO® Solution Package Insert

Bepreve (ISTA Pharm)

Lastacaft

■

■

■
■
■
■
■
■

Bepotastine besilate
ophthalmic solution 1.5%
H-1 receptor antagonist
Inhibitor of the release of
histamine from mast cells.
Bid dosing
10 ml bottle
Pregnancy Category C
Approved for children >2 y/o

74 year old WM: Subjective
■

CC: Blurred “central” vision (OD) @ distance and near
■
■

■
■
■
■
■

Onset gradual, over 3-4 days
Last visit 3 weeks prior showed 20/25 VA OD

Ocular History: 7 weeks s/p uneventful cataract surgery with
IOL OD
Medical History: + HTN x 12 years,
+ Hypercholesterolemia (both under control w/meds)
Family Ocular History: + AMD (mother)
Allergies: None
Topical Meds: artificial tears

■
■

■
■
■

alcaftadine .25%
ophthalmic solution
once-daily use
H-1 receptor antagonist
■ H1, H2, and H4
Inhibitor of the release of
histamine from mast cells.
Pregnancy Category B
Approved for children >2 y/o

Exam Findings: Objective
■

VA: c Rx

OD 20/70 PHNI

OS 20/30 PHNI

■

Pupils: (-)APD, PERRLA

■

EOMS: Smooth / Full

■

SLE: Well-centered IOL OD, 1+ CC OS

■

IOP: 12 mm Hg OD, 14 mmHg OS

■

CF: Full OU (periphery) , Central blur OD/Amsler +

■

Vitreous: Clear OU

Fundus Evaluation
■

■

■

Are there any other
tests you would
perform?

DFE shows
macular detail
obscuration
“Honeycomb”
lesion w/cystic
spaces
Macular elevation

Optical Coherence Tomography

Additional Testing
■

■

FA demonstrates
typical petaloid
appearance
No scanning lasers at
the time

What is your assessment?

Irvine-Gass Syndrome
Post-operative Cystoid Macular
Edema (CME)

Hypothesis of Mechanism
Operative Irritation/Inflammation
Aging
Systemic Vasculopathy
Glaucoma

Prostaglandins

Breakdown of the
Blood/Aqueous
Barrier & Blood/
Retina Barrier

in Aqueous &
Vitreous

Cystoid Macular Edema

Adapted from Miyake K, et al. Jpn J Ophthalmol 2000;44:58-67.

What is your plan?

Non-Steroidal Anti-Inflammatory
Drugs (NSAID)

Treatment of Post-op CME
■
■
■
■

Topical NSAID x 2-3 mon
Topical steroid
Topical NSAID + topical steroid
Periocular anti-inflammatory meds

■
■
■

Effective against mild/moderate ocular
inflammation
Used post-surgically
Common ocular side effects
■
■
■

Phospholipids

NSAIDs Mechanism
of Action

Inhibited by
Corticosteroids

Adverse Events Associated With
Conventional NSAID Therapy

Phospholipase A2

■
Arachidonic Acid

Inhibited
by NSAIDs
Cyclooxygenase

Lipoxygenases

Endopreoxides
(PGG2 PGH2)

Thromboxane A2

PGE2
PGF2α
PGD2

Injection
Burning/stinging on instillation
Dryness

Leukotrienes

Prostacyclin
(PGI2)
Jampol LM. Pharmacologic therapy of aphakic cystoid
macular edema. Ophthalmology 1982; 89:894.

■

Mild/Moderate corneal side effects1:
■ Burning and irritation
■ Superficial punctate keratitis
■ Delayed wound healing
Severe corneal issues2
■ Thinning
■ Perforation due to melts
1. Flach, AJ. Topical nonsteroidal antiinflammatory drugs in ophthalmology. Int
Ophthalmol Clin. 2002;42(1):1-11. 2. Mah et al. ASCRS 2000.
2. Prescribing Information: VOLTAREN; ACULAR; ACULAR LS.

NSAIDs
■
■
■
■

BROMDAY™
ISTA
bromfenac ophthalmic
solution 0.09%
Once-a-day dosing
■

Begin on the day before
cataract surgery through
two weeks post-op.

Ilevro New Generation Nepafenac
■
■
■

Nepafenac
0.3% suspension
1 x/day dosing

NSAIDs
Prolensa (B&L)
bromfenac ophthalmic solution 0.07%
Formulation:
■ Treatment of postoperative
inflammation and reduction of
ocular pain in patients who have
undergone cataract surgery.
■ Once a day Dosing

Newer Generation Nepafenac
Ilevro (Alcon)
Nepafenac Ophthalmic Suspension 0.3%
Formulation:
■ Ophthalmic non-steroidal ___-_____
■ Preservative: 0.005% BAK
■ pH: 7.4 (physiologic)
■ Once a day Dosing

Novel Pro-Drug Structure
■

Nepafenac

Optimizes Penetration
■

“New” (and old) NSAID
■

Upon dosing, nepafenac rapidly
penetrates intraocular tissues1
Amfenac

■

Target-Specific Efficacy
■

Nepafenac is converted to
amfenac for optimal efficacy2:
–
–
–

Cornea
Iris/CB
Retina/Choroid

1. Ke, TL, et al, Inflammation. 2000;24(4):371-84.

Acuvail ™ (Allergan)
■
■

Amfenac

■
■

Amfenac
■

Ketorolac tromethamine .45%
New formation of Acular .5%
Preservative-free
FDA approved for pain, postcataract Sx
Dosage is bid

Nepafenac
Amfenac

2. Ke, TL, et al, Inflammation. 2000;24(4):371-84.

Questions?

Dry Eye Treatment
■

Artificial tears Tx is the mainstay of initial
topical management
■
■
■
■
■
■

preservative free vs. preserved
lipid-based
low viscosity (thinner consistency)
medium viscosity (medium consistency)
high viscosity (thick consistency)
ointments

Lipid Layer Enhancement
■
■
■
■
■
■
■

■
■

Evaporative dry eye
syndrome becomes
symptomatic when
the lipid element of
the tears fails to
maintain a smooth
outer surface of the
tear film.

Systane Balance (Alcon)
For evaporative dry eye
secondary to MGD
Enhancement of lipid layer
Propylene Glycol 0.6%
Mineral oils
Oil in water emulsion
LipiTech System and
demulcent

Aqueous and Mucin Enhancment
■

It’s Back…Soothe XP

Soothe Xtra Hydration
(Bausch and Lomb)
For aqueous-deficient
dry eye
Claims enhancement
of aqueous and mucin
layers

Rx. Dry Eye Therapy
■

“Light” topical steroids trial
■
■

■

Flarex ® (FML)
Lotemax ® (loteprednol)

Other immunomodulators
■
■
■

Restasis ® (cyclosporine A 0.05% ophthalmic
emulsion)
Xiidra ® (lifitegrast 5% ophthalmic solution)
Both these agents are immunomodulators that
reduce inflammation at the ocular surface

Dry Eye Treatment
■

Cyclosporine 0.05% (Restasis)
■
■

■

Ophthalmic emulsion
Provides anti-inflammatory effects for ocular
surface tissues and lacrimal glands
Requires 3-4 months of continuous use to reach
clinically significant effects and up to 6 months to
achieve full therapeutic effects

Cyclosporine emulsion .05%
■

■

Omega-3 Fatty Acids

Lifitegrast (Shire)
■
■
■

■

■

Lifitegrast binds to the integrin lymphocyte functionassociated antigen-1 (LFA-1), a cell surface protein found
on leukocytes.
It blocks the interaction of LFA-1 with intercellular adhesion
molecule-1 (ICAM-1). ICAM-1 is over-expressed in corneal
and conjunctival tissues in dry eye disease.

RESTASIS® is not a
quick fix and may take
some time for
maximum effect.
Give it 3 months

■

Decrease inflammation
Decrease apoptosis
Increase tear
secretion
1-4g/day

Systemic Corticosteroids for Uveitis

When is a systemic or
intra/periocular steroid
indicated for treatment of
uveitis?

■

Consider when:
■
■
■
■

■

A formulation of methylprednisolone (Medrol
DosePak) comes in a package of programmed
delivery of oral steroid tapered over six days.
■

It's a convenient method to increase therapeutic result
when used for short-term treatment.

Periocular Steroid Delivery

Systemic Steroid Administration
IV for optic neuritis

Systemic disease is also present
Post seg is involved
Functional vision is threatened
Uveitis is poorly responsive to other methods of delivery
(topical, periocular)

PO

■

Trans-septal or a subTenon approach works
to deposit a longlasting steroid (e.g.
triamcinolone
acetonide)

Intravitreal Steroid Administration

Emerging Treatment for BRVO/CRVO/
DME
■

Dexamethasone Drug Delivery
System
■
■

■

■
■

OZURDEX 0.7mg (Allergan)
Biodegradable intravitreal implant for
persistent Macular Edema
Clinical trials validated Ozurdex
for ME in RVO, DME
Approved for posterior uveitis
Cataract, IOP rise common

S/P Intravitreal Kenalog

Oral Steroids

Prednisone
■

Brand names
■
■

■

Mechanism
■
■

■

Orasone, Meltasone, Medrol
Generic
Suppresses leukocyte migration, capillary permeability
Reduces activity and volume of lymphatic system

Common Ophthalmic Uses
■
■

Scleritis, severe uveitis
Orbital Inflammatory Pseudotumor

Prednisone
■

Side effects
■
■
■
■
■
■
■

■

Reduced immunity, adrenal insufficiency
Secondary diabetes
Cushing’s disease
Slow wound healing
Weight gain
Mood swings
Cataract, IOP rise

Contraindications
■
■

Serious infections, fungal infections
Uncontrolled diabetes

s/p 2 wks 60 mg po Pred

s/p 2 more wks on po Pred

Prednisone
■

Pregnancy / nursing
■

■

It is not known whether Prednisone is harmful to
an unborn baby.
■

■

Caution to those lactating

Children
■

■

Category C

Generally OK; check with Peds

Miscellaneous information
■
■

Take with food, taper as needed
Medrol dose packs for short term, low dose Tx.

Alternative Pharmacotherapies
■
■
■

Systemic NSAIDs
Indications: scleritis, uveitis
Indomethacin 25mg qid until significant
improvement, then tid until complete
resolution.
■

■

Questions?

Less side effects than steroids

Ibuprofen 400-600mg qid

Gonococcal Conjunctivitis (GC)
■ Can also present in non-neonates without evidence of
concomitant genital infection.
■ Important to recognize GC, as untreated cases can lead to
severe vision loss and/or life-threatening conditions like
meningitis.
■ GC should be considered in sexually active individuals that
present with conjunctivitis, with or without genital symptoms.
■ Signs
–
–
–
–
–

Conjunctival injection, chemosis
Edema of the lids
Mucopurulent discharge
Tenderness of the globe
Lymphadenopathy, preauricular

GC: Presentation
■ Keratitis with epithelial
defect in the right eye and
conjunctivitis with
purulent discharge in the
left eye of a young adult.
■ Lee, J., Choi, H., Lee, J. et al.
Gonococcal
keratoconjunctivitis in adults.
Eye 16, 646–649 (2002) doi:
10.1038/sj.eye.6700112

GC: Management
■ Neonatal Prophylaxis
– Erythromycin (0.5%) ophthalmic ointment

■ Non-Neonate
– Intramuscular ceftriaxone (Rocephin) single dose, and
– Azithromycin (1 gm oral), single dose, due to frequent
co-infection with Chlamydia trachomatis.
– Saline lavage
– A 7-day course of doxycycline 100 mg may be
administered to prevent activity of collagenase released
from destructive corneal lesions.

■

Microorganisms with a Threat Level
of Serious
Multidrug-resistant Acinetobacter

■

Drug-resistant Campylobacter

■

Fluconazole-resistant Candida (a fungus)

■

Extended spectrum β-lactamase producing Enterobacteriaceae (ESBLs)

■

Vancomycin-resistant Enterococcus (VRE)

■ Multidrug-resistant Pseudomonas aeruginosa
■

Drug-resistant Salmonella

■

Drug-resistant Shigella

■ Methicillin-resistant Staphylococcus aureus (MRSA)
■ Drug-resistant Streptococcus pneumoniae
■ Drug-resistant tuberculosis

GC Management
■ After the antibiotics were
initiated for 3 weeks, the R
cornea was without
epithelial defect and the L
conjunctiva was normal.
■

Lee, J., Choi, H., Lee, J. et al.
Gonococcal keratoconjunctivitis
in adults. Eye 16, 646–649 (2002)
doi:10.1038/sj.eye.6700112

Community-acquired methicillinresistant S. aureus (CA-MRSA)
■ The emerging threat of CA-MRSA can be
faced by adding sulfamethoxazole–
trimethoprim (Bactrim) or clindamycin to the
beta-lactam usually prescribed for this kind
of disease.
– Ruhe et al., 2007; Levy Hara et
al., 2009.

ARMOR (Antibiotic Resistance Monitoring in Ocular
micRo-organisms) Study and Surveillance Program

Some reassurance…

■ ARMOR: Results from analysis of 8-year ARMOR data
demonstrate trends in AB resistance.
■ Isolates from ocular infections.
■ Report on ABR rates and trends among:
– Staphylococcus aureus
– Coagulase-negative staphylococci (CoNS; incl S epidermidis)
– Streptococcus pneumoniae
– Pseudomonas aeruginosa
– Haemophilus influenzae
■ Encouraging decreases were noted in rates of resistance to
certain antibiotics, most notably ciprofloxacin and tobramycin.

■ Resistance among P. aeruginosa and H.
influenzae remained low (< 9%) against
almost all ABs tested.
■ Besifloxacin had the lowest MIC among
staphylococci regardless of methicillin
phenotype, attesting to its potent in vitro
activity.
■ All staphylococcal isolates were susceptible
in vitro to vancomycin.

ARMOR

ARMOR

■ However…
■ Rates of ABR among gram-positive organisms
remain high, especially for methicillin resistance
and multi-drug resistance among staphylococci.
■ These findings are consistent with published
studies for both ocular and non-ocular
staphylococcal infections.
■ These data can assist health care practitioners in
making informed choices regarding the
treatment of ocular infections with ABs.

■ More than a third of S. aureus and almost half of all CoNS isolates were
found to be resistant to methicillin.
■ Staphylococcal isolates also showed high levels of multi-drug resistance
(resistance to ≥3 antibacterial drug classes).
■ Resistance among S. pneumoniae was notable for azithromycin (36.8%)
and for penicillin (34.0%).
■ P. aeruginosa and H. influenzae were generally susceptible to the AB
classes tested.
■ ABs tested included fluoroquinolones (ciprofloxacin, moxifloxacin,
gatifloxacin, besifloxacin, levofloxacin, and ofloxacin), macrolides
(azithromycin), aminoglycosides (tobramycin), lincosamides (clindamycin),
cephalosporins (ceftriaxone and ceftazidime), penicillins (oxacillin,
penicillin, and piperacillin), carbapenems (imipenem), dihydrofolate
reductase inhibitors (trimethoprim), polypeptides (polymyxin B),
amphenicols (chloramphenicol), tetracyclines (tetracycline), and
glycopeptides (vancomycin).

ARMOR Conclusions
■ An understanding of resistance
patterns among ocular pathogens can
help clinicians select appropriate
treatment strategies, improve pre- and
post-operative management, and
positively impact patient outcomes.

New Publication

Summary
■
■

■

Effective pharmacotherapy depends on
timely diagnosis.
The ideal topical drug is potent, easy to
dose/administer, and cost effective with
minimal SEs.
By staying current, you can better serve
your patients and profession.

Questions?

■

“With great power comes great responsibility.”
■

■

Uncle Ben in Spiderman

Prescribe wisely!

Thanks
and
all that Jazz!
•

Joe Pizzimenti

pizzimen@uiwtx.edu

