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The FDA-assigned pregnancy categories as used
in the Drug Formulary are as follows:
Category A
Human studies show no risk to fetus in the first
trimester of pregnancy
no evidence of risk in later trimesters

Category B

Category C
Animal studies show an adverse effect on the fetus
No studies in humans
Potential benefits may warrant use despite risks.

Category D
Positive evidence of human fetal risk
Potential benefits may warrant use despite risks

Animal studies failed to demonstrate a risk to the
fetus
no well-controlled studies in pregnant women.
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Category X
Studies in animals or humans have demonstrated
fetal abnormalities and/or there is positive
evidence of human fetal risk based on adverse
reaction data from investigational or marketing
experience, and the
risks involved in pregnant women clearly outweigh
potential benefits

In 2015 the FDA replaced the former pregnancy risk letter categories
on prescription and biological drug labeling with new information to
make them more meaningful to both patients and healthcare
providers
The FDA received comments that the old five-letter system left
patients and providers ill-informed and resulted in false assumptions
about the actual meaning of the letters
The new labeling system allows better patient-specific counseling and
informed decision making for pregnant women seeking medication
therapies

Prescription drugs submitted for FDA approval after June 30, 2015 will use the new format
immediately
Prescription drugs approved on or after June 30, 2001 will be phased in gradually
Medications approved prior to June 29, 2001 are not subject to the PLLR rule; however, the
pregnancy letter category must be removed by June 29, 2018
The A, B, C, D and X risk categories, in use since 1979, are now replaced with narrative sections
and subsections to include:
Pregnancy (includes Labor and Delivery):
Pregnancy Exposure Registry
Risk Summary
Clinical Considerations
Data

Lactation (includes Nursing Mothers)

While the new labeling improves the old format, it still does not
provide a definitive “yes” or “no” answer in most cases. Clinical
interpretation is still required on a case-by-case basis.
The Pregnancy and Lactation Labeling Final Rule (PLLR) went into effect
on June 30, 2015

Use first described in 1984 by Fox et al (for
keratoconjunctivitis sicca)
Fox RI, Chan R, Michelson J, et al. Beneficial effect of artificial tears made
with autologous serum in patients with keratoconjunctivitis sicca. Arthritis
Rheum1984;29:577-83.

DEWS / ITF - Severity Level 3 Treatment
Unpreserved
Utilizes patients own blood serum
Blood is drawn and serum is spun down and mixed
with artificial tears / 0.9% sodium chloride
Doesn’t contain red blood cells and clot factors

Risk Summary
Clinical Considerations
Data

Females and Males of Reproductive Potential
Pregnancy Testing
Contraception
Infertility

Contains essential components in tears
epidermal growth factor
hepatocyte growth factor
fibronectin
neurotrophic growth factor
vitamin A

Potential complications
Immunoglobulin deposits
Corneal infiltrates
Conjunctivitis
Decreased corneal sensitivity
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20% vs 50% concentration
TGF-β (tumor growth factor) known to have antiproliferative effects
High concentrations can suppress healing on ocular
surface
Tsubota (2000) recommended keeping equivalent to natural
tears at 20%

50% concentration found to be more effective in
treating dry eye patients
Schirmer scores and Fl stain improved over time
No complications
Hussain M1, Shtein RM, Sugar A, Soong HK, Woodward MA, DeLoss K, Mian SI Cornea. 2014
Dec;33(12):1245-51. Long-term use of autologous serum 50% eye drops for the treatment of
dry eye disease.

FDA approved in Dec 2008
Not considered a 5th generation FQ
First chlorinated fluoroquinolone
Has a Chlorine atom at the C8 position
4th generations have a methoxy group which
diminishes the know photosensitivity in
systemic use

Developed specifically for topical ophthalmic
use
No widespread systemic, agriculture or animal
feed usage
Greatly reducing chance for resistance

Formulated in the DuraSite mucoadhesive
vehicle.
provides enhanced ocular surface contact
time, potentially allowing greater
concentration of the active drug on the
ocular surface.

Concerns:
Costly - $150-300 time, 2-4x /year
Typically not covered by insurance
Helpful if billed as “Neurotrophic Epitheliopathy”

Inconvenient - Requires blood donation from
patient
Need to store frozen for up to three months at
−20°C
keep away from light to avoid degradation of
vitamin A
Possible risk of infection
Cornea and systemic

MIC 2-4x lower than other Ab’s tested including
other Fluoroquinolones
Potent broad spectrum activity
Esp against gram + and – organisms showing
resistance to other Ab’s (including moxi, levo and
cipro)
Effective against MRSA, MRSE
C7 addition of aminoazepinyl
Specific approval for Pseudomonas Aeruginosa Oct 2012

Research has pointed to potential antiinflammatory properties
May be why so well tolerated by patients

Suspension rather than a solution
Dosed three times a day, 4-12 hours apart, for 7
days
Safe to use in patients over 12 months of age
Pregnancy Category C

Pfizer
Oral NSAID, COX-2 Inhibitor

Bextra
Vioxx
Celebrex

COX-1
Mediates production of “normal” prostaglandins that benefit renal
function, maintenance of GI mucosa, blood coagulation

COX-2
Mediates production of “pathological” prostaglandins that cause
inflammation and pain

Side effects
GI upset and ulceration
Prostaglandins protect GI mucosa

Impaired blood clotting
Prostaglandins help regulate clotting
JRV
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Indications
Osteoarthritis
Rheumatoid Arthritis
Juvenile Rheumatoid Arthritis (>2 years old)
Ankylosing Spondylitis
Acute Pain
Primary Dysmenorrhea

50 mg, 100 mg, 200 mg, 400 mg tablets
Scleritis Treatment

Contraindications
Known hypersensitivity to celecoxib or
sulfonamides
History of asthma, urticaria, or other allergic-type
reactions after taking aspirin or other NSAIDs
Use during the perioperative period in the setting
of coronary artery bypass graft (CABG) surgery

Warnings/Cautions

100-200mg PO BID

Cardiovascular Risk
CELEBREX may cause an increased risk of serious cardiovascular
thrombotic events, myocardial infarction, and stroke, which can
be fatal. All NSAIDs may have a similar risk. This risk may
increase with duration of use. Patients with cardiovascular
disease or risk factors for cardiovascular disease may be at
greater risk.
Gastrointestinal Risk
NSAIDs, including CELEBREX, cause an increased risk of serious
gastrointestinal adverse events including bleeding, ulceration,
and perforation of the stomach or intestines, which can be fatal.
These events can occur at any time during use and without
warning symptoms. Elderly patients are at greater risk for
serious gastrointestinal (GI) events.

MGD TFOS Workshop
Meibomian gland dysfunction
(MGD) is a chronic, diffuse
abnormality of the meibomian glands,
commonly characterized by terminal duct
obstruction and/or qualitative/ quantitative
changes in the glandular secretion. It may result
in alteration of the tear film, symptoms of eye
irritation, clinically apparent inflammation, and
ocular surface disease.

Ophthalmic
blurred vision, abnormal vision, scintillating
scotoma, visual field defect and temporary
blindness, vitreous floaters
treatment of diffuse anterior scleritis
Am J Ophthalmol. 2005 Jun;139(6):1086-9.
Bauer et al

Pregnancy Category C/D

Treatment of Susceptible Micro-organisms
Rickettsiae
Mycoplasma pneumoniae
Agents of lymphogranuloma venereum
Borrelia recurrentis
Haemophilus ducreyi
Pasteurella pestis and Pasteurella
tularensis
Bartonella bacilliformis
Bacteroides species
Vibrio comma and Vibrio fetus
Brucella
Escherichia coli
Enterobacter aerogenes
Shigella species

Mima species and Herellea species
Haemophilus influenzae (respiratory
infections)
Klebsiella species (respiratory and
urinary infections)
Streptococcus species
Bacillus anthracis
Diplococcus pneumoniae
Staphylococcus aureus
Neisseria gonorrhoeae and N. meningitis
Treponema pallidum and Treponema
pertenue
Listeria monocytogenes
Clostridium species
Fusobacterium fusiforme
Actinomyces species

Only 2 FDA ophthalmic indications
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20 mg low dose Doxycycline
Tetracycline family
First proposed for Rosacea tx in 1966

Bacteriostatic
Inhibit protein synthesis

Good gram positive and
gram negative coverage
Mainly used for anti-inflammatory and lipid
regulating properties
Hypothesized that lipophilicity facilitates entry of
DCN into the CNS and influences its delivery to
ocular structures and lid tissues

Antibiotic vs. anti-inflammatory
Sub anti-microbial dose
Mechanism of Action
reduce inflammation via anti-collagenolytic, antimatrix-degrading metalloproteinase, and cytokine
down-regulating properties

Ideal for Meibomian Gland Dysfunction
Ability to accumulate in oil glands
Regulates lipase

The International Workshop on Meibomian Gland
Dysfunction

Off label uses:
Meibomian Gland Dysfunction
Ocular Rosacea
Blepharitis
Recurrent Corneal Erosion
Corneal Angiogenesis
Dry eye

Dosage
40 mg day Tx for Rosacea (one tab BID PO)
Given one hour before or two hours after mealtime
DCN absorption less affected by food than TCN
Antacids also diminish absorption

Tx with Doxycycline is late Stage 2 Tx or early 3

Potential Side Effects

Acucela (Tokyo)
Granted Orphan Drug Status (January 2017)
For patients with macular atrophy secondary to
Stargardt’s disease
In Phase 2A study looking at

Diarrhea
Nausea
Heartburn
Headache
Photosensitization (sunburn)
Vaginal or oral candidosis
Blood dyscrasias
PTC
Potentiate the effects of Coumadin

Pharmacodynamics
Safety
Tolerability

Contraindications
Children under 8
Depress bone growth
Permanent tooth discoloration

Pregnancy Category D
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Most common form of Stargardt’s
caused by a genetic mutation of the ABCA4 gene
Leads to the accumulation of toxic vitamin A
byproducts (primarily A2E) in the retina
results in the gradual deterioration of
photoreceptors and vision.

Inhibits a critical enzyme of how Vitamin A is
recycled in the eye
Was found to stop and reverse the
accumulation of A2E and restore retinal
integrity

Courtesy of Jeffrey Welder, MD

Most widely prescribed
treatment worldwide for BPH
1.9 billion 2009

Systemic Alpha1 antagonist
Highly selective for A1a receptor

Relaxes smooth muscles
bladder neck and prostate
permitting more complete emptying

iris dilator smooth muscle

Strong association with IFIS
first reported in 2005
Iris billowing and floppiness
Iris prolapse to main and
side incisions
Progressive miosis

Classified:
Mild (17%)
Moderate (30%)
Severe (43%)

Canadian study
Doubling rate of serious postoperative complications
following Cat Sx
RD, retained fragments, severe inflamm, endophthalmitis

IFIS can occur more than
1 year after tamsulosin has
been discontinued
Eventually produce a permanent atrophic change in
the iris dilator muscle that is not reversed by
discontinuation
IFIS has occurred within 3 – 7 days of initiating tx
Stopping pre-operatively is of unpredictable and
questionable value

Novartis, Approved Sept 2010
Sphingosine 1-phosphate receptor modulator
0.5 mg hard capsule
Indications
for the treatment of patients with relapsing forms of multiple
sclerosis to reduce the frequency of clinical exacerbations
and to delay the accumulation of physical disability

Contraindications
None

Important to make surgeon and patient aware
Pregnancy Category B
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Mechanism of Action

Cautions/Warnings
May see initial decrease in HR
Obtain baseline EKG

May increase risk of infections
Obtain baseline CBC

May decrease pulmonary function tests
Obtain baseline spirometry and DLCO

Ophthalmic Concerns
Macular edema (0.4%)
Can occur with or without visual symptoms
Ophthalmologic evaluation should be performed before
starting
Repeat 3-4 months after treatment initiation
Monitor visual acuity at baseline and during routine
evaluations of patients

LH, 56 year old Caucasian female
Medical history: (+) Multiple Sclerosis
Initial visit : July 2013

OCT recommended
Pregnancy Category C

Initial visit : July 2013
Best corrected VA 20/20 OD, OS, OU

Next visit November 2013
Best corrected VA 20/20 OD, OS, OU
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Next visit: May 2014
c/o blurred vision, BCVA 20/40 OD, 20/20 OS

Indications
Rheumatoid Arthritis
Juvenile Idiopathic Arthritis
Psoriatic Arthritis
Ankylosing Spondylitis
Pediatric Crohn’s Disease
Ulcerative Colitis
Plaque Psoriasis
Hidradenitis Suppurativa
Uveitis

Next visit: August 2014
BCVA 20/20 OD, OS

Contraindications
None

Cautions / Warnings
Not to be started during active infection

Treatment
Initial dose of 80 mg followed by 40 mg given every
other week starting 1 week after initial dose

Non-infectious intermediate, posterior, or panuveitis in
adult patients

Mechanism of Action
TNF-α and other pro-inflammatory cytokines drive
chronic inflammation of NI uveitis
TNF-α is overexpressed in the serum and ocular
fluid in patients with NI uveitis
The relationship between these pharmacodynamic
activities and the mechanism(s) by which HUMIRA
exerts its clinical effects is unknown

Indicated for the short term adjunctive therapy
in patients on maximally tolerated medical
therapy who require additional IOP reduction
IOP lowering effect diminishes over time
(tachyphylaxis)
Benefit for most patients is 1 mo

Selective alpha-s adrenergic agonist
weak a1-agonist
strong a2-agonist

Also useful in helping confirm the diagnosis of a
Horner’s Syndrome
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First-order neurons
Pathology involving the
hypothalamus, brainstem,
and spinal cord
Infarction
Hemorrhage
Neoplasm
Syringohydromyelia

Central or first-order
Hypothalamus to
ciliospinal center
of Budge–Waller

Preganglionic or
second-order
Spinal cord T1 to
superior cervical
ganglion
accessory levator muscle
of the upper eyelid
(Müller’s muscle) and its
analog in the lower
eyelid, and the lacrimal
gland

Second-order neurons
Postganglionic or thirdorder
Superior cervical ganglion to
the
dilator muscle of the pupil,
the

Dx historically confirmed
with 10% cocaine
Difficult to come by
Higher concentrations cause
epi defect
Horner's pupil will not dilate
Iopidine dilates the small pupil
and has no effect on normal pupil
– “+” test
Hydroxyamphetamine 1% will det
if 1st /2nd (dilates) vs. 3rd order
(will not dilate)

Bronchogenic carcinoma
Sympathetic schwannoma
Neuroblastic tumors
Enlarged thyroid
Neck and upper thoracic
surgery
Primary spinal nerve root
tumors

Osteophytes
Jugular venous ectasia
Subclavian artery aneurysm
Other neck lesions causing
compression of the cervical
Sympathetic chain

Third-order neurons
Internal carotid artery dissection
Fibromuscular dysplasia
Skull base lesions
Cluster or migraine headaches
Agenesis or arteritis of the
internal carotid artery
Aneurysm of the petrous portion
of the internal carotid artery
Cavernous sinus inflammation,
infection, or neoplasm
Rarely, orbital pathology: trauma
or neoplasm after surgery

30 minutes after Apraclonidine. Courtesy SAMJ Forum

Following Horner’s syndrome there is up-regulation of
a1-receptors that increases Iopidine sensitivity.
In response to Iopidine, the denervation
supersensitivity results in pupillary dilatation and lid
elevation on the abnormal side but no response or slight
miosis on the normal side from a2-activity
Denervation may take 36hr to 7days.
Iopidine is most evident 30 -60minutes after instillation
when the result should be interpreted
Adequately sensitive - 87%
Case reports show effective for 1st , 2nd and 3rd order
pathways
Pregnancy Category C

First and only FDA-approved non-surgical
treatment for symptomatic VMA
FDA approved October 2012
Indication
For the treatment of symptomatic vitreomacular
adhesion
Intravitreal injection

More than 19,000 eyes treated globally
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Mechanism of Action
Proteolytic enzyme that helps dissolve the protein
matrix responsible for the VMA

Potential Complications
Retinal detachment

Courtesy Charles Mayron, MD

Contraindications
None

Warnings/Precautions
Increased IOP
Intraocular infection
Intraocular hemorrhage
Dyschromatopsia
Lens subluxation

Bristol-Myers Squibb
Corticosteroid
Kenalog-10
Kenalog-40

Pregnancy Category C

Indications
Sympathetic ophthalmia, temporal arteritis, uveitis and ocular
inflammatory conditions unresponsive to topical corticosteroids

Contraindications
Idiopathic thrombocytopenic purpura, concomitant use with live or live,
attenuated vaccines

Precautions
Other uses
diabetic macular edema
exudative AMD
edema from CRVO, BRVO
chronic uveitis
pseudophakic CME
help visualize the vitreous during epiretinal peels or internal limiting
membrane peels
Chalazion

Pregnancy Category C

1/3 of worlds population is affected
by allergies
• 40-80% of them have assoc ocular symptoms
• 20% of general population has allergic conjunctivitis

Seasonal allergic conjunctivitis (SAC) and perennial
allergic conjunctivitis (PAC) are caused by:
(IgE)-mediated environmental airborne allergens, such
as:
grass and tree pollens, mites, molds, and animal dander.

Goal of tx is to reduce inflammation early to pv
complications which threaten vision and cause dry
eye
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Allergan Pharmceuticals
FDA approval July 2010 >2yo
Once a day dosing
H1 histamine receptor antagonist indicated for the
prevention of itching assoc w allergic conjunctivitis
also inhibits the release of histamine from mast cells.
Decreased chemotaxis and inhibition of eosinophil activation

Ocular Adverse Events
Eye irritation
Burning and stinging upon
installation
Eye redness
Can use in patients 2 yo and greater
Pruritus

3 randomized controlled trials
Significantly reduces itching in as early as 3 minutes
post CAC
Maintains efficacy for up to 16 hours

Bristol-Myers Squibb
Mucolytic agent
No true ophthalmic indication
No reported drug interactions
Several off-label uses
Diluted to 10% with artificial tears

Pregnancy Category B

GPC
Prosthetic Eye

Vernal Conjunctivitis

Filamentary Keratitis

Can be applied 3-4x daily
May loosen the adherent plaque
Adjunctive therapy
Bandage CL (92071, 99070)
Corneal debridement (65435)

Must be obtained from compounding pharmacist
Concerns
smell
requires refrigeration
must be discarded after 30 days
$$

Pregnancy Category B
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Indicated for the treatment of fungal
blepharitis, conjunctivitis and keratitis

Fungal keratitis is relatively uncommon
6-20% of all microbial keratitis
Makes up 5% of all CL related infections

Feathery borders
Satellite lesion
Dry Rough texture
Hx of CL wear

2005 outbreak of Fusarium keratitis was linked to MPS

Culture on sabouraud
dextrose agar

CDC found cases starting June 2005, peaking April 2006

Only commercially available antifungal
Works well against Fusarium and Aspergillus most
common pathogen

B+L ReNu with MoistureLoc

164 confirmed cases over 33 states and 1 US territory
71% reported using MoistureLoc
Withdrawn from US Market on April 13, 2006
World market on May 15, 2006
Post-recall surveillance found sharp decline of Fusarium within 2 mo of
outbreak

Dosage: q1-2h, shake well
Despite resolution of outbreak, the number of contact lens
related fungal infections are still on the rise
Mass Eye and Ear study (excluded data from outbreak)
19 cases from 1999-2002
40 cases from 2004-2007

Increased to the point that the proportion of infections related to
CL wear (20-35%), has supplanted trauma (10-20%) as the most
common cause of fungal keratitis
Despite Fusarium levels going back to baseline after outbreak, nonFusarium increased in both CL and non-CL wearers
Jurkunas U, Behlau I, Colby K. Fungal keratitis: changing pathogens and risk factors. Cornea 2009; 28:638–
643.

Taper to 6x/d after 3-4d Tx - progresses over epi
Tx continued for 14-21d
Tx should include debridement prior if no defect exists

MOA
Predominately fungicidal
Binding of fungal cell membrane depleting cellular
constituents

Suspension adheres to
epi ulcer and in fornices
Limited usage, limited data
Monitor pt twice a week

Pregnancy Category C

Allergan
~ 6 mm long biodegradable implant
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Indications
treatment of macular edema following branch retinal vein
occlusion (BRVO) or central retinal vein occlusion (CRVO)
treatment of noninfectious uveitis affecting the posterior
segment of the eye
treatment of diabetic macular edema

Contraindications
in persons with known or suspected hypersensitivity to any
of its components
in persons with advanced glaucoma
in persons with suspected ocular/periocular infections
torn or ruptured posterior lens capsule

Warnings
for ocular use only and not for injection or oral use

Courtesy of Dr. Marco Alberti

May help reverse vision loss from macular
edema secondary to vein occlusion
Carried out under controlled aseptic conditions

Mean Change from Baseline BCVA

Mean Change from Baseline BCVA

Percentage of Patients with ≥ 15 letters lost in BCVA

Cautions
Endophthalmitis
Increased IOP
Secondary infections
Posterior subcapsular cataracts

Percentage of Patients with ≥ 15 letters gain in BCVA

Quinine derivative
Indicated for :
Lupus Erythematosus
Malaria
Rheumatoid Arthritis

Adverse reactions
increased intraocular pressure (25%)
conjunctival hemorrhage (20%)
eye pain (7%)
conjunctival hyperemia (7%)
ocular hypertension (4%)
cataract (4%)
vitreous detachment (3%)
headache (3%)

Pregnancy Category C

Initial dosage usually higher 400-600mg/d
• Dosage reduced after 12 wks by half
• Maintenance dose 200-400 mg/d
• Systemic side effects
•

Cardiomyopathy, CNS, Dermatologic, GI,
Hematologic, Musculoskeletal
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Ocular effects
Mainly dose related
Enhanced H-S line
Cornea verticillata
Decreased corneal sensitivity and edema
Retinal parafoveal granularity of RPE (early)
Bull’s Eye Maculopathy (late)
Frequency <5% when dose is under 400 mg/day

Attenuation of vascular tree
Peripheral fine granular pigmentary changes
Prominent choroidal filling defects in late phase

Recommendations
Marmor et al. American Academy of Ophthalmology Recommendations on
Screening for Chloroquine and Hydroxychloroquine Retinopathy
2002, 2011, 2016

2011 - Annual F/U after 5 years
Dilated fundus exam
Baseline fundus photos
HVF 10-2 (white target)
Baseline Spectral Domain OCT
loss of inner segment-outer segment

FAF and mfERG
No longer recommended
Color vision
Home amsler
Yearly fundus photographs
Red target VF
TD OCT, FA, ffERG

Pregnancy Category C

Reports from large study in 2014 in 2361pts taking
HCQ > 5 years, evaluated with SD OCT and 10-2 VF
Toxicity is not rare among long term users
Overall prevalence 7.5%

Risk is highly dependent on daily dose by weight
Lower risk achieved w doses <5mg/kg real body wt
< 1% risk in first 5 years, and <2% up to 10 yr
Risk inc 20% after 20 years (worse when daily dose higher)
Thinner pts at higher risk w current standards (200mg bid)

Classic “bulls eye” pattern is infrequent in Asian pt
Tend to show early damage in more peripheral pattern

Renal Disease
HCQ cleared by kidneys. Renal disease inc
circulating levels of drug and Inc toxicity

Tamoxifen Use
Concomitant tamoxifen use increased risk of
toxicity 5-fold
Tamoxifen is retinal toxin in its own right

Retinal and Macular Disease
At higher risk for toxicity
Due to adding toxic med to already compromised retina
Interferes with interpretation of screening tests

2016 – Baseline examination within first year, then
Annual F/U after 5 years
Automated Perimetry appropriate to race
SITA HVF 10-2 with white target for non-Asian
SITA HVF 24-2 or 30-2 for Asian (toxicity manifests beyond
macula)

Spectral Domain OCT
Localized thinning of photoreceptor layers of parafoveal region
(non-Asian), near arcades (Asian)
loss of inner segment-outer segment

Other objective tests (as needed, if available)
FAF and mfERG

Recommended dose < 5mg / kg real body wt
Monitor more closely if concurrent
Renal disease, Tamoxifen use, Macular disease
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Slang term for marijuana
Cannabis
Ganja
Hash
Hashish
Hemp
Mary Jane
Pot
Reefer
Weed
Acapulco
Gold/Red
Ace
Catnip
Ditch Weed
Fatty
Fine Stuff
Flower
Fu
Gash
Haircut
Hanhich
Hocus
Homegrown

28 states have medical marijuana laws
8 states and the District of Columbia have
enacted recreational use laws
17 have limited use laws that allow for some
extracts to be used medicinally

Potential systemic effects
cardiac arrhythmias
coronary insufficiency
myocardial infarction

Potential ocular effects
Decreased tracking
Delay processing of information across retinal
ganglion cells
Dilated pupils
IOP lowering capabilities
The high dose of marijuana necessary to produce a clinically relevant effect
on IOP in the short term requires constant inhalation, as much as every
three hours.

Binds to cannabinoid receptors in brain
Highest density in areas responsible for influencing
Pleasure
Memory
Thinking
Concentrating
Sensory and time perception
Coordinated movement

Exact MOA unknown
2 different cannabinoid receptors (CB1 and CB2)
CB1 main receptor at ocular level
Greatest density found in trabecular meshwork,
non-pigmented ciliary epithelium, and ciliary
muscles
Location of CB1 receptors as well as its effect on
cyclic adenosine monophosphate suggests its
influence on aqueous production

- Glaucoma Research Foundation
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Inhaled tetrahydrocannabinol (THC) lowers IOP
25-33% in 2/3 of subjects
Effect peaks at 2 hours, lasts only 3-4 hours

THC may lower blood pressure which may
worsen glaucomatous neuropathy

FDA has not approved marijuana plant as medicine
Has approved 2 medicines containing THC
Marinol
Nabilone

Others with similar properties

Appropriate medical uses (NIH)
Stimulate appetite and alleviate cachexia
Control nausea and vomiting associated with cancer
chemotherapy
Analgesia
Neurological and movement disorders

Pregnancy Category C

60 million dry eye sufferers worldwide
1-2 million suffer from most severe form

Moderate to severe dry eye can be associated with or can lead to
inflammation and may result in serious damage to the ocular surface

Evidence indicates that inflammation of both the lacrimal gland
and ocular surface is at the root of keratoconjunctivitis sicca
First Drug approved for Dry Eye pts
FDA approval Dec 24, 2002
August 1999 approvable letter but needed additional analysis of data

Topical immunomodulator with anti-inflammatory effects.
Cyclosporine, a fine white powder, is an immunosuppressive agent
when administered systemically.
Cyclosporine emulsion is thought to act as a partial
immunomodulator.

Precautions
should not be administered while wearing
contact lenses

Adverse events associated with the use
of Restasis may include (but are not
limited to) the following:
Ocular Burning
Conjunctival Hyperemia
Discharge
Epiphora
Eye Pain
Foreign Body Sensation
Pruritus
Stinging
Visual Disturbance
No detectable levels of cyclosporine in blood during 12mo Tx

Nationally Launched
Indications
increase tear production in patients whose tear production is
presumed to be suppressed due to ocular inflammation
associated with keratoconjunctivitis sicca

Contraindications
in patients with active ocular infections and in patients with
known or suspected hypersensitivity to any of the ingredients
in the formulation

Warning
has not been studied in patients with a history of herpes
keratitis

Pregnancy Category C

March 20, 2017

Patented unidirectional valve
and air filter technology,
same preservative free
emulsion
5.5ml bottle

Uses less plastic than a
package of single-use vials
same price

First Time usage
Remove green protective cap
Prime the bottle by expressing
two drops prior to use
Reinsert green cap
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Ophthalmic concerns

Viagra (25mg, 50mg, 100mg)
Revatio (20 mg, IV)
Phosphodiesterase-5 (PDE-5) inhibitor
Indications
Treatment of erectile dysfunction (Viagra)
Treatment of pulmonary arterial hypertension to improve
exercise ability and delay clinical worsening (Revatio)

Color vision changes
Blurred vision
Increased light sensitivity
Vision Loss
NAION??
RP

Contraindications
Organic nitrates taken regularly and/or intermittently

Incidence of Visual Disturbance
60
50
40

25/50 mg

30

100 mg

20

200 mg

10
0

Anticonvulsant Indicated
for:
Epilepsy (400mg/d)
Migraine (200mg/d)
Alcohol dependence
Binge eating disorder
Bipolar disorder
Cluster HA
Essential tremor
Smoking cessation
Pseudotumor

Bet wk 1 – 6
25mg – 200mg BID

MOA unknown

2012 FDA approval for Wt
loss (under name “Qsymia”
phentermine/topiramate)

Dosage

Pregnancy Category B

Tx begins with slow
ascension – dosage
titration

Blocks sodium channels
Augments neurotransmitters
Partial CAI
Found to dec HA’s and SE of wt
loss, therefore good PTC TX

Systemic Side effects
Metabolic acidosis
Decreased sweating
CNS effects
Psychiatric disturbances
Kidney stones
Paresthesia

Serious Ocular effects
Acute Myopia and Secondary
Angle Closure (kids & adults)
Ocular hyperemia
With or without mydriasis

Due to drug induced
ciliochoroidal effusion

Usu 1 mo of initiating therapy
Bilateral sudden loss of vision with
eye pain / HA
Acute Myopia >6D
Extremely shallow AC
Microcystic corneal edema
Inc IOP >40mmHg

TX D/C med and
medically manage IOP
increase

Results in anterior
displacement of lens and
laser PI is not indicated
iris
since it’s not pupillary block
ACG
This syn can develop even
in pts with deep anterior
chamber angles prior to
Symes RJ, Etminan M, Mikelberg FS. Risk of Angle-Closure
attack
Glaucoma With Bupropion and Topiramate. JAMA Ophthalmol.
2015;133(10):1187-1189.
doi:10.1001/jamaophthalmol.2015.2180
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Bilateral diffuse pigmentary retinopathy
and maculopathy
Diplopia and nystagmus reported in in 14%–15%
of cases taking high doses
FDA Changes June 2014
Visual field defects (independent of elevated intraocular
pressure) have been reported in clinical trials and in
postmarketing experience in patients receiving topiramate
Most of these events were reversible after topiramate
discontinuation
If visual problems occur at any time during topiramate treatment,
consideration should be given to discontinuing the drug

Central acting analgesic
Synthetic analog of codeine
Binds to opioid receptors
Not a controlled substance
Low abuse potential
Opioid-type dependence has been reported

Mechanism of Action

Pregnancy Category C >>>>>>>>> 2011 >>>> D

Indications
Management of moderate to moderately severe
pain

Contraindications
Acute intoxication with any of the following:
alcohol, hypnotics, narcotics, centrally-acting
analgesics, opioids or psychotropic drugs

Ultram tablets
50 mg Tramadol HCl
1-2 tablets every 4-6 hours
Do not exceed 400 mg/day
Safe for geriatric patients

Useful in corneal abrasions, pain management

Courtesy of Eyetext.net

Ultram ER
Indicated for the use of chronic pain in patients
who need round-the-clock treatment or for
extended period of time

Supplied as 100 mg, 200 mg, 300 mg tablets
Pregnancy Category C

Indications
reduction of intraocular pressure (IOP) in patients
with open-angle glaucoma or ocular hypertension

Contraindications
None

Precautions/Warnings
Pigmentation
Eyelash changes
Intraocular inflammation
Macular Edema
Bacterial Keratitis
Use with contact lenses
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Dual mechanism
Increases outflow via
Trabecular meshwork (primary)
Uveoscleral pathway (secondary)

Dosage
1 gtt in affected eye(s) in the evening
7.5 mL bottle with 5 mL fill, turquoise cap

Metabolized into two moieties
Latanprost acid working primarily with uveoscleral
outflow
Butanediol mononitrate releasing nitric oxide
Thought to relax trabecular meshwork

Indications
Treatment of major depressive disorder
Prevention of Seasonal Affective Disorder (SAD)

Formulations
Wellbutrin XL (150mg, 300mg)
Wellbutrin (75mg, 100mg)
Wellbutrin SR (100mg)

More than 20 million Rx (2011)
Contraindications
Pregnancy Category – XXX - Please do not reproduce

Ophthalmic Concerns

Contraindications
WELLBUTRIN XL is contraindicated in patients with seizure disorder
WELLBUTRIN XL is contraindicated in patients with a current or prior diagnosis of bulimia
or anorexia nervosa as a higher incidence of seizures was observed in such patients
treated with WELLBUTRIN XL
WELLBUTRIN XL is contraindicated in patients undergoing abrupt discontinuation of
alcohol, benzodiazepines, barbiturates, and antiepileptic drugs
The use of MAOIs (intended to treat psychiatric disorders) concomitantly with
WELLBUTRIN XL or within 14 days of discontinuing treatment with WELLBUTRIN XL is
contraindicated.
There is an increased risk of hypertensive reactions when WELLBUTRIN XL is used
concomitantly with MAOIs
The use of WELLBUTRIN XL within 14 days of discontinuing treatment with an MAOI is also
contraindicated.
Starting WELLBUTRIN XL in a patient treated with reversible MAOIs such as linezolid or
intravenous methylene blue is contraindicated WELLBUTRIN XL is contraindicated in
patients with known hypersensitivity to bupropion or other ingredients of WELLBUTRIN
XL.
Anaphylactoid/anaphylactic reactions and Stevens-Johnson syndrome have been reported

Angle-closure glaucoma
has occurred in patients with untreated anatomically narrow angles
treated with anti-depressants who does not have a patent
iridectomy

Case control study from health claims database
Over 6 million patients
Looked for patients with angle closure, instituted controls
Risk of angle closure (<50 years old) was twice as high if they were
taking Wellbutrin
Symes RJ, Etminan M, Mikelberg FS. Risk of Angle-Closure Glaucoma With Bupropion and
Topiramate. JAMA Ophthalmol. 2015;133(10):1187-1189.
doi:10.1001/jamaophthalmol.2015.2180

Take home point?
Pregnancy Category C
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Shire Pharmaceuticals
Indications
Treatment of signs and symptoms of Dry Eye
Disease (DED)

Contraindications
None

Adverse Events
Instillation site irritation
Dysgeusia
Decreased visual acuity

Xiidra (lifitegrast ophthalmic solution 5%)
Mechanism of action
ICAM-1 may be over-expressed in corneal and
conjunctival tissues in dry eye disease
Lymphocyte function associated antigen 1 (LFA-1)
found on surface of T-Cells
Integrins can contribute to T-Cell recruitment and
migration

ICAM-1 and LFA-1 are binding partners
Binding leads to T-Cell activation and migration
Contributes to release of inflammatory cytokines

Lifitegrast binds to LFA-1 and prevents adhesion to
ICAM-1

Not to be used when wearing CL
Recommended dosage: 1 gtt Q12H
Patient to use 2 vials per day to avoid contamination

Bayer HealthCare Pharmaceuticals Inc.

Pregnancy: There are no available data regarding use in pregnant
women to inform any drug-associated risks. IV Administration to
pregnant rats, did not produce teratogenicity at clinically relevant
systemic exposures. Since human systemic exposure at the
recommended human ophthalmic dose is low, the applicability of
animal findings to the risk of Xiidra use in humans during pregnancy is
unclear.
Lactation: There are no data on the presence of lifitegrast in human
milk; systemic exposure to lifitegrast from ocular administration is low
Females and Males of Reproductive Potential: No data

Contraindications

Indications
for the prevention of pregnancy in women who
elect to use an oral contraceptive
for the treatment of moderate acne in women over
14 years of age
treatment of symptoms of premenstrual dysphoric
disorder (PMDD) for women who choose to use an
oral contraceptive for contraception
treatment of moderate acne for women at least 14
years old only if the patient desires an oral
contraceptive for birth control

Renal insufficiency
Hepatic dysfunction
Adrenal Insufficiency
Thrombophlebitis or thromboembolic disorders
A past history of deep-vein thrombophlebitis or thromboembolic disorders
Cerebral-vascular or coronary-artery disease (current or history)
Valvular heart disease with thrombogenic complications
Severe hypertension
Diabetes with vascular involvement
Headaches with focal neurological symptoms
Major surgery with prolonged immobilization
Known or suspected carcinoma of the breast
Carcinoma of the endometrium or other known or suspected estrogen-dependent neoplasia
Undiagnosed abnormal genital bleeding
Cholestatic jaundice of pregnancy or jaundice with prior Pill use
Known or suspected pregnancy
Liver tumor (benign or malignant) or active liver disease
Heavy smoking (≥15 cigarettes per day) and over age 35
Hypersensitivity to any component of this product
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Potential for thrombotic or thromboembolic
events

Approved 2006
Live attenuated virus vaccine indicated for prevention of
herpes zoster
Original approval for 60 yo without prior hx of immunocompetence
2011 FDA approval > 50, although Advisory committee on
immunization practice (ACIP) still recommends 60 (mainly bec
vaccination wanes after 5 years)

Retinal effects

Contraindications
History of anaphylactic/anaphylactoid reaction to gelatin,
neomycin, or any other component of the vaccine.
Immunosuppression or Immunodeficiency
Pregnancy

Potential for onset or exacerbation of migraines
Pregnancy Category X

HZ Statistics

Limitations
not indicated for the treatment of zoster or postherpetic
neuralgia
not indicated for prevention of primary varicella infection

Potential Side Effects

Incidence of zoster is 4 cases per 1000 in US
Incidence of zoster is 10 cases per 1000 in US (>60 yo)
Estimated 1,000,000 cases in US annually

Shingles Prevention Study
HZ incidence reduction 51%
HZ Reduced burden of illness 61%
Reduced PHN 66%
70% effective in 50-59 year olds

Been shown to reduce recurrence in pts w past hx of HZO

Approximately $1 billion per year is spent on the
disease

allergic reactions
chickenpox
fever
hives at the injection site
joint / muscle pain
nausea
rash at the injection site
swollen glands near the injection site
shingles

Potential ocular side effects
Keratitis
Necrotizing retinitis (ARN)

Please feel free to contact us:
Nicholas Colatrella, OD, FAAO, Dipl AAO, ABO, ABCMO
NColatrella@pineconevisioncenter.com
Jeffrey Varanelli, OD, FAAO, Dipl ABO, ABCMO
SECJRVOD@gmail.com
Courtesy of Charkoudian et al
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