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CASE

• 61 / W / M

• CC:  

• here for DM eye eval, uses OTC for 
reading without complaints, happy at 
distance without rx, no ocular comfort 
problems

• OCULAR PAIN: 

• 0/10

• OTHER PAIN: 

• 0/10

• OCULAR HISTORY:

• LEE 3 YRS by VA 
OPHTHALMOLOGIST

• DM Without Retinopathy OU

• .6/.6, IOP 21/20 via NCT

• H/O Broken orbital floor OS 35 yrs ago

• MEDICAL HISTORY:

• +DM x 6 yrs (last a1c 11.6, 6 mos prior 
7.2), +insulin, +htn (last bp 125/80), -
heart +chol, -stroke, -cancer, -thyroid –
migraines –MS

• MEDS:

• Metformin, Insulin, Atorvastatin, 
Losartan, Sildenafil, Vit D3

• ALLERGIES:

• NONE

• FAMILY HISTORY:

• -dm, -glaucoma, -blind

• SOCIAL HISTORY:

• -etoh, -tobacco



CASE

• VISION

• sc 20/25

• sc 20/40+2

• PRELIMS

• NORMAL PUPILS, NO APD

• FTFC OD OS

• FROM

• REFRACTION

• +125-100x085 20/20

• +150-175x095 20/20 

• ADD:  +250 20/20 OU 12-24”

• SLIT LAMP

• Adnexa: normal ou

• Lids / Lashes: normal ou

• Conj:  concretions inferiorly ou

• Cornea:  normal ou

• A/C:  deep and quiet ou

• Iris:  few flat nevi ou

• IOP: 25/23@ 820a

• Pachym:  564/565

• GONIO: 

• ou open to cbb 360, no PAS, recess, nv, tr pig

• DFE:  

• LENS:  trace ACC / trace NS ou

• See photos for:  

• C/D, ONH, Macula, Post Pole, Vessels

• Vitreous:  PVD ou

• Periphery:  normal ou



DFE



RNFL



OCT 
RNFL / GCC



WHAT ARE YOU GOING TO DO?

A. MONITOR THE PATIENT

B. TREAT THE PATIENT

C. REFER TO LOCAL OPTOMETRIST

D. REFER TO LOCAL GENERAL 
OPHTHALMOLOGIST

E. REFER TO LOCAL FELLOWSHIP 
TRAINED GLAUCOMA 
SPECIALIST



IN A PERFECT WORLD…

• REMEMBER

• TYPICALLY, GLAUCOMA IS A LONG, SLOW, GRADUAL PROCESS

• IN MOST CASES, THERE’S TIME TO…

• GATHER BASELINE DATA

• GET AT LEAST 3 IOP READINGS

• PREFERABLY ON DIFFERENT DAYS

• PREFERABLY AT DIFFERENT TIMES OF THE DAY

• MODIFIED DIURNAL CURVE

• GOAL IS TO DETERMINE THE HIGHEST IOP

• HELPS TO DETERMINE TARGET IOP

• MAY INFLUENCE DECISION ABOUT MEDICATION EFFECTIVENESS

• GET PACHYMETRY AND GONIOSCOPY

• DOCUMENT THE ONH
• PHOTOS

• DOCUMENT THE RNFL, GCC
• OCT, ETC.

• GET VISUAL FIELD
• HELPS STAGE THE DISEASE

• HELPS DETERMINE TARGET IOP



THIS IS REALITY…

• PATIENT LIVES IN BAHAMAS

• HE REPORTS IT IS VERY 
DIFFICULT AND EXPENSIVE 
TO GET HERE

• HE GUARANTEES HE WILL 
NOT BE BACK HERE FOR AT 
LEAST 3 MONTHS

• SO NOW WHAT?

336 miles



DILATED
VF 24-2 SITA FAST



VF LOSS CORRESPONDS TO ONH 
NOTCH AND RNFL LOSS



YOUR PATIENT HAS 

GLAUCOMA…NOW WHAT?

Drs. Hodapp, Parrish and Anderson
Clinical Decision in Glaucoma 1993

and again in

Drs. Chang, Ramulu and Hodapp 

Clinical Decisions in Glaucoma 2nd Edition, 2016



LOWER THE IOP

• IOP LOWERING IS THE 

ONLY PROVEN 

METHOD TO TREAT 

GLAUCOMA

SUMMARY TABLE FROM
Lifferth A. Optometric Management, Volume: 55, Issue: July 2020, page(s): 46



HOW TO LOWER THE IOP

• MEDICATION

• MECHANISM  

• INCREASE OUTFLOW

• DECREASE PRODUCTION

• OPTIONS

• TOPICAL, ORAL, A/C INSERT 

• LASER

• MECHANISM

• INCREASE OUTFLOW

• OPTIONS

• ALT / SLT / MLT

• SURGERY

• MECHANISM

• INCREASE OUTFLOW

• MIGS

• TRABECTOME, ISTENT, CYPASS, XEN

• HYDRUS, KAHOOK DUAL BLADE

• ETC.

• TRABECULECTOMY

• WITH OR WITHOUT MMC

• TUBE / SHUNT / GDD

• VALVED, NONVALVED

• OTHER

• EXPRESS SHUNT, CANALOPLASTY

• ETC.

• DECREASE PRODUCTION

• ECP, MICROPULSE, CYCLODESTRUCTION

• ETC.



WHICH METHOD IS BEST?

• EACH PATIENT IS DIFFERENT

• NOT EVERYONE CAN / SHOULD OR 
WANTS TO USE DROPS

• MEDICINE, LASER, SURGERY

• ALL LOWER IOP

• ALL REDUCE RISK OF OPTIC NERVE 
DAMAGE, VF LOSS, BLINDNESS

• SAFETY

• EACH HAS POTENTIAL SIDE EFFECTS

• SOME ARE CONTRAINDICATED IN 
CERTAIN PATIENTS

• THINGS TO CONSIDER

• PATIENT PREFERENCES

• DISEASE STATE

• TARGET IOP

• MEDICAL COMORBIDITIES

BOLAND MV, ERVIN AM, FRIEDMAN DS, ET AL.  Comparative effectiveness of treatments for open-angle glaucoma: a systematic 
review for the US Preventive Services Task Force. Ann Intern Med. 2013; 158(4):271–279. 



WHAT ARE PEOPLE DOING?
FEBRUARY 2020 FACEBOOK POLL



PHARMACOLOGY REVIEW

Brimonidine Dorzolamide

Latanoprost Timolol

Pilocarpine

Netarsudil Latanoprostene Bunod +Nitric Oxide



THINGS TO CONSIDER PRIOR TO 

CHOOSING THE MEDICATION

• THE PATIENT

• EVERYONE IS DIFFERENT

• EFFICACY 

• MAGNITUDE OF IOP 

LOWERING

• ABILITY TO FLATTEN THE 

DIURNAL CURVE

• SIDE EFFECTS / TOLERABILITY

• DOSING FREQUENCY / 
CONVENIENCE

• COST

BUDENZ DL, 13 June 2008 REVIEWOF OPHTHALMOLOGY



WHAT’S NOT MENTIONED?

• THE 
PHARMACEUTICAL 
SALES REP



SHOULD YOUR PATIENT NEED LOWER IOP, 
WHAT DO YOU DO?

A. START PROSTAGLANDIN

B. START CHOLINERGIC 

C. START BETA-BLOCKER

D. START ALPHA-AGONIST

E. START CARBONIC 

ANYHDRASE INHIBITOR

F. START COMBINATION

G. START RHO-KINASE 

INHIBITOR 

H. SEND FOR ALT / SLT

I. SEND FOR MIGS

J. SEND FOR TRAB / TUBE



IOP LOWERING EFFICACY

van der Valk, Rikkert et al. “Intraocular pressure-lowering effects of all commonly used glaucoma drugs: a 

meta-analysis of randomized clinical trials.” Ophthalmology vol. 112,7 (2005): 1177-85. 



WHAT’S THE NAME OF THE NEWEST 
PROSTAGLANDIN?

A. VOLTAREN

B. VIGAMOX

C. VIAGRA

D. VYZULTA

E. VOLDEMORT

F. VALTREX

G. VALSARTAN

H. VICODIN

I. VERAPAMIL

J. VADER



PROSTAGLANDINS

• OPTIONS

• XALATAN (1996) 

• GENERIC 0.005% (2011)

• XELPROS (NO BAK, 2018)

• RESCULA (2000) 

• D/C THEN REINSTATED 2013

• LUMIGAN 

• 0.3% (2001) – NOW D/C

• .01% (2010)

• TRAVATAN (2001)

• TRAVATAN Z (NO BAK, 2006) 

• ZIOPTAN (2012) 

+

• VYZULTA (2017)



• MECHANISM

• ALL ENHANCE UVEOSCLERAL 

OUTFLOW 

• LUMIGAN MAY AID CONVENTIONAL TM 

OUTFLOW

• EFFICACY

• 25-35% REDUCTION OF IOP

• IOP REDUCTION STARTS 3-4 HRS 

• MAXIMUM IOP EFFECT 8-12 HRS

• 24-36 HOUR DURATION OF EFFECT 

AND MAYBE EVEN LONGER

• DON’T TELL YOUR PATIENTS!

• DOSING

• ONCE A DAY (PREFER AT NIGHT)

PROSTAGLANDINS



Parrish RK, ET AL. XLT STUDY.  AJO. May 2003:  688-703

IOP HYPEREMIA

IS THERE A DIFFERENCE?



• OCULAR SIDE EFFECTS

• >10%

• FOREIGN BODY SENSATION

• EYE PAIN, STINGING, HYPEREMIA

• DISCHARGE

• INCREASED EYELASH LENGTH

• 1-10%

• PUNCTATE KERATITIS, BLURRED VISION

• INCREASED EYELASH THICKNESS, BURNING

• EYELID PAIN, TEARING, CRUSTING, PHOTOPHOBIA

• IRIS HYPERPIGMENTATION (MELANIN)

• <1%

• PERIORBITAL / LID CHANGES (SULCUS DEEPENING)

• HYPERPIGMENTATION OF EYELIDS

• HSK,  MACULAR EDEMA, TRICHIASIS

• UVEITIS

PROSTAGLANDINS
(LATANOPROST)



• SIGNS

• DEEPENING OF SUPERIOR LID SULCUS

• PTOSIS

• ENOPHTHALMOS

• INVOLUTION OF DERMATOCHALASIS

• MECHANISM

• NOT COMPLETELY UNDERSTOOD

• THEORY

• SMOOTH MUSCLE CONTRACTION

• PERIORBITAL FAT CELL ATROPHY

• COSMESIS

• - MAYBE AVOID PROSTAGLANDINS IF UNILATERAL

• + BLEPHAROPLASTY IN A BOTTLE
• PERIORBITAL FAT ATROPHY PHOTO AFTER 1 MONTH

PROSTAGLANDIN ASSOCIATED 
PERIORBITOPATHY



• SYSTEMIC SIDE EFFECTS

• 1-10% 

• INFLUENZA, ARTHRALGIA, BACK PAIN, MYALGIA, SKIN RASH

• NASOPHARYNGITIS, UPPER RESPIRATORY TRACT INFECTION

• <1%

• ANGINA, ASTHMA, DIZZINESS, DYSPNEA, HEADACHE, PALPITATIONS

• CONTRAINDICATIONS / WARNINGS / PRECAUTIONS

• IRIS PIGMENTATION CHANGES MAY BE PERMAMENT

• PERIOCULAR SKIN / LASH CHANGES MAY REVERSE AFTER STOPPING

• AVOID IN THOSE WITH 

• PRIOR / ACTIVE INFLAMMATION AND / OR HSK

• USE WITH CAUTION

• APHAKES, TORN POSTERIOR LENS CAPSULE, THOSE AT RISK OF MAC EDEMA

• OTHER

• TOPICAL NSAIDS MAY DIMINISH THE IOP LOWERING OF PROSTAGLANDIN

PROSTAGLANDINS
(LATANOPROST)



• Y - 1ST LINE PRIMARY OPEN ANGLE GLAUCOMA

• Y - 1ST LINE OC HTN / GLAUCOMA SUSPECT

• Y - 1ST LINE PSEUDOPHAKIA WITH GLAUCOMA

• Y - PIGMENTARY GLAUCOMA

• Y - PSEUDOEXFOLIATIVE GLAUCOMA

• Y - TRAUMATIC / ANGLE RECESSION GLAUCOMA

• Y - NORMAL TENSION GLAUCOMA

• Y - CHRONIC NARROW ANGLE GLAUCOMA

• N - ACUTE ANGLE CLOSURE GLAUCOMA

• N - UVEITIC GLAUCOMA

• N - NEOVASCULAR GLAUCOMA

WHEN TO USE PROSTAGLANDINS





VYZULTA

• LATANOPROSTENE BUNOD 0.24%

• BAUSCH AND LOMB

• FDA APPROVED 2017

• MECHANISM

• METABOLIZED INTO LATANOPROST AND NITRIC OXIDE

• LOWERS IOP

• LATANOPROST
• UVEOSCLERAL (NONCONVENTIONAL)

• NITRIC OXIDE
• RELAXATION OF TM AND SCHLEMM’S CANAL (CONVENTIONAL)

• VASCULAR EFFECT

• NITRIC OXIDE MAY ALSO INCREASE OPTIC NERVE BLOOD FLOW

• DOSING

• QHS 

• ONSET 1-3 HOURS

• PEAK EFFECT 11-13 HOURS



VYZULTA EFFICACY

• STUDIES ON EFFICACY

• APOLLO AND LUNAR

• COMPARED TO TIMOLOL 

• VOYAGER

• COMPARED TO XALATAN

• MERCURY 

• NTG PATIENTS



VYZULTA

• OCULAR SIDE EFFECTS

• SAME AS OTHER 

PROSTAGLANDINS

• 1-10%

• LOCAL APPLICATION SITE PAIN

• CONJUNCTIVAL HYPEREMIA, EYE 

IRRITATION, EYE PAIN

• SYSTEMIC SIDE EFFECTS

• SAME AS OTHER 

PROSTAGLANDINS

• CONTRAINDICATIONS / 

WARNINGS / PRECAUTIONS

• SAME AS OTHER 

PROSTAGLANDINS



QUESTION

HOW DO YOU DETERMINE HOW LOW THE IOP 
SHOULD BE?



TARGET IOP

• STUDIES HAVE SHOWN

• NOT ENOUGH CLINICAL NOTES INCLUDE AN IOP TARGET

• SET TARGET BASED ON VISUAL FIELD

• OC HTN / G SUSPECT 20-30%

• MILD 30%

• ONH AND / OR OCT ABNORMAL, VF CLEAN

• MODERATE 40%

• SEVERE 50%

• ADJUST LOWER IF PROGRESSION

30% 

40% 

50%



WHAT’S IT GOING TO TAKE TO 
REACH YOUR TARGET?

• 20-30% REDUCTION (OC HTN / NTG / MILD)

• 1-2 TOPICAL MEDICATIONS

• POSSIBLY

• LASER OR MIGS

• 30-40% REDUCTION (MILD-MODERATE)

• 2-3 TOPICAL MEDICATIONS

• POSSIBLY 

• LASER, MIGS

• 40-50% REDUCTION (MODERATE-SEVERE)

• 3-4 TOPICAL MEDICATIONS

• POSSIBLY

• LASER, ORAL CAI

• INCISIONAL SURGERY (TRABECULECTOMY OR TUBE)

• CYCLODESTRUCTIVE PROCEDURE



WHAT IF NOT AT TARGET?

• DON’T PANIC

• THAT IS NOT UNCOMMON

• TWO IOP MEDICATIONS NEEDED

• OHTS (39%) TO ACHIEVE 20% 

REDUCTION

• CIGTS (50%) TO ACHIEVE TARGET IOP

• OPTIONS

• CHANGE WITHIN CLASS

• CHANGE TO A DIFFERENT CLASS

• CAI, BB, ALPHA-AGONIST, RHO-KINASE 
INHIBITOR

• ADD A MEDICATION

• SINGLE 

• COMBINATION

• REFER FOR LASER

• REFER FOR SURGERY 

• STILL HAVE TO CONSIDER

• THE PATIENT

• EVERYONE IS DIFFERENT

• EFFICACY 

• MAGNITUDE OF IOP LOWERING

• ABILITY TO FLATTEN THE DIURNAL 

CURVE

• SIDE EFFECTS / TOLERABILITY

• DOSING FREQUENCY / CONVENIENCE

• COST



SHOULD YOUR PATIENT NEED LOWER IOP, 
WHAT DO YOU DO NEXT?

A. CHANGE PROSTAGLANDIN

B. SWITCH TO DIFFERENT CLASS

C. ADD CHOLINERGIC 

D. ADD BETA-BLOCKER

E. ADD ALPHA-AGONIST

F. ADD CARBONIC ANYHDRASE 

INHIBITOR

G. ADD COMBINATION

H. ADD RHO-KINASE INHIBITOR 

I. SEND FOR ALT / SLT

J. SEND FOR MIGS

K. SEND FOR TRAB / TUBE



PEOPLE WANT TO KNOW

Volume 53 Supplement 1 November 2008 2014

Volume 26  Number 2  March 2015 2016



TRADITIONAL OPTIONS



AT A MINIMUM, WHAT DO YOU CHECK 
PRIOR TO STARTING A BETA-BLOCKER?

A. INSURANCE

B. SPONTANEOUS VENOUS 
PULSE

C. RESTING PULSE

D. ANY BREATHING 
PROBLEMS

E. C and D

F. ALL OF THE ABOVE

G. NONE OF THE ABOVE



AT A MINIMUM, WHAT DO YOU CHECK 
PRIOR TO STARTING A CAI?

A. PEANUT ALLERGY

B. SULFA ALLERGY

C. LATEX ALLERGY

D. POULTRY ALLERGY

E. ALL OF THE ABOVE

F. NONE OF THE ABOVE



WHAT IS THE MOST COMMON PATIENT 
COMPLAINT WITH BRIMONIDINE?

A. EYES GET RED

B. EYES ITCH

C. IRIS COLOR CHANGE

D. LASH LENGTHENING

E. DARK CIRCLES 
AROUND EYES

F. A + B

G. ALL OF THE ABOVE

H. NONE OF THE ABOVE



TRADITIONAL OPTION
“HIGHLIGHTS”

• MECHANISM
• REDUCES AQUEOUS 

PRODUCTION

• EFFICACY
• 19-29% IOP REDUCTION

• DOSING
• QD OR Q12H 

• OCULAR SIDE EFFECTS
• >10% BURNING, STINGING 

• SYSTEMIC SIDE EFFECTS
• BRADYCARDIA, SHORTNESS OF 

BREATH, DROWSINESS, 
DECREASED LIBIDO

• CONTRAINDICATIONS
• ASTHMA, COPD, BRADYCARDIA, 

CHF, HIGH CHOLESTEROL

• MECHANISM
• REDUCES AQUEOUS 

PRODUCTION

• EFFICACY
• UP TO 24% IOP REDUCTION 

AFTER 2 HOURS

• DOSING
• Q12H OR Q8H

• OCULAR SIDE EFFECTS
• >10% BURNING, SPK 

DISCOMFORT,  STINGING

• SYSTEMIC SIDE EFFECTS
• SKIN RASH, BITTER TASTE, 

FATIGUE

• CONTRAINDICATIONS
• SULFA ALLERGIES

• MECHANISM
• REDUCES AQUEOUS 

PRODUCTION
• MAY INCREASE UVEOSCLERAL 

OUTFLOW
• REDUCES EVP

• EFFICACY
• 20-25% IOP REDUCTION AFTER 

2 HOURS

• DOSING
• Q12H OUR Q8H

• OCULAR SIDE EFFECTS
• >10% ALLERGIC 

CONJUNCTIVITIS, HYPEREMIA

• SYSTEMIC SIDE EFFECTS
• >10% DROWSINESS

• CONTRAINDICATIONS
• MAO INHIBITORS 



TABET R, ET AL. SURVEY OF OPHTHALMOLOGY, NOVEMBER 2008.

PROSTAGLANDIN + ?



PGA + TRADITIONAL OPTIONS
IOP AND SIDE EFFECT COMPARISON

• IOP
• SIMILAR IOP REDUCTION 
• ~ 15% or 2.3-3 mmHg

• SIDE EFFECTS
• EYE PAIN / BURNING

• AA > BB, CAI > BB
• FATIGUE / WEAKNESS

• AA > CAI, BB > CAI
• TASTE DISTURBANCE

• CAI > AA, CAI > BB
• DRY MOUTH

• AA > CAI, AA > BB

SYTEMATIC REVIEWS / META-ANALYSIS OF

PROSTAGLANDIN + BB or CAI or AA



SO…WHAT TO DO 2ND?



I SUGGEST…
PROSTAGLANDIN + BETA-BLOCKER

• IF NO CONTRAINDICATIONS

• NO COPD

• NO BRADYCARDIA (WANT PULSE > 60 BPM)

• DEBATABLE BENEFIT IF ALREADY ON A SYSTEMIC BB

• WHY?

• CONVENIENT DOSING

• PROSTAGLANDIN AT NIGHT

• TIMOLOL 0.25 or 0.5 QAM OU

• CAUTION IF NORMAL TENSION GLAUCOMA

• THERE IS A VASCULAR COMPONENT TO GLAUCOMA

• BETA-BLOCKERS MAY REDUCE OPTIC NERVE PERFUSION



QUESTIONS

SHOULD YOU USE IT ONCE A DAY OR TWICE?

IS THERE A DIFFERENCE BETWEEN SOLUTION 
AND THE GEL OF XE?



QD VS Q12H / Soln VS Gel

• SOME THINK IT DEPENDS ON THE IRIS COLOR

• NO REAL PROOF OF THAT

• SOLUTION VS GEL

• SIMILAR EFFECT

• GEL IS MUCH MORE EXPENSIVE

• BETA-BLOCKERS 

• NOT AS EFFECTIVE AT NIGHT, REDUCE ONH PERFUSION

• PROBABLY BEST TO 

• USE QAM UNLESS IN COMBINATION

• AVOID IN NORMAL TENSION GLAUCOMA PATIENTS



QUESTION

YOUR PATIENT IS STILL NOT AT TARGET. 

YOU HAVE THE PATIENT ON 2 MEDS          

(2 BOTTLES) WHAT DO YOU DO NEXT?

A. ADD ANOTHER MEDICATION (3RD BOTTLE)

B. CHANGE ONE MED TO A COMBINATION (2 BOTTLES)

C. SEND FOR ALT / SLT

D. SEND FOR MIGS 

E. SEND FOR TRAB / TUBE



CONSIDER COMBOS



DEPENDING ON WHAT YOU 

ADDED 2ND…

• BRIMONIDINE / TIMOLOL
• BOTH REDUCED AQUEOUS 

BRIM MAY HELP WITH 
UVEOSCLERAL OUTFLOW

• DOSING
• q12h

• DORZOLAMIDE / TIMOLOL
• BOTH REDUCE AQUEOUS 

PRODUCTION
• GENERIC AVAILABLE
• DOSING

• q12h

• BRINZOLAMIDE / BRIMONIDINE
• BOTH REDUCE AQUEOUS 

PRODUCTION, BRIM MAY HELP 
WITH UVEOSCLERAL OUTFLOW

• SUSPENSION
• SHAKE WELL

• DOSING
• q12h or  q8h

TRADITIONAL COMBINATION OPTIONS



COMBINATION 

PROS and CONS
• PROS

• 1 BOTTLE, 2 MEDS

• MAY IMPROVE ADHERENCE

• MAY DECREASE OCULAR SURFACE DISEASE

• CONS

• COST

• QUESTION

• COULD YOU SKIP THE INDIVIDUAL INGREDIENTS AND GO RIGHT TO A 

COMBO AS 2ND LINE?

• ANSWER

• MAYBE

• HOWEVER

• WHICH INGREDIENT IS WORKING?

• WHICH INGREDIENT CAUSED SIDE EFFECT?



IF NO OR MINIMAL RESPONSE TO 

TRADITIONAL COMBINATION…
• MAKE SURE PATIENT IS ADHERENT

• IF GOOD ADHERENCE, IT IS NOT EFFECTIVE

• SWAP FOR ANOTHER TRADITIONAL COMBINATION

OR

• SWAP YOUR CHOSEN PROSTAGLANDIN FOR NEWER OPTION

• VYZULTA

• OR

• ROCKLATAN (COMBINATION)

• IF FOLLOWING ALONG…

• PT IS STILL ONLY USING 2 BOTTLES





RHO-KINASE INHIBITORS

• OPTION

• RHOPRESSA (AERIE)

• MECHANISM

• EXACT MECHANISM UNKNOWN

• DOSING

• QHS



RHO-KINASE INHIBITORS

• MECHANISM
• THEORIES

• MODULATES CONVENTIONAL 

AQUEOUS OUTFLOW ROUTE 

THROUGH THE TRABECULAR 

MESHWORK

• INHIBITS ROCK SIGNALLING 

PATHWAY THAT PROMOTES 

CELL CONTRACTILITY AND 

ADHESION OF FIBROBLAST 

CELLS

• INDUCES RELAXATION AND 

REDUCED FOCAL ADHESIONS

• MAY REDUCE AQUEOUS 

PRODUCTION

• MAY DECREASE EPISCLERAL 

VENOUS PRESSURE



RHOPRESSA

• EFFICACY

• 15-22% REDUCTION OF IOP

• MULTIPLE STUDIES DONE

• 5 mmHg IOP REDUCTION

• SIMILAR TO TIMOLOL WHEN 

BASELINE IOP < 25 mmHg

• NOT AS EFFECTIVE WITH IOP > 27

mmHg (TIMOLOL WAS BETTER)



WHAT OCULAR SIDE EFFECT MAY YOU 
SEE FROM RHO-KINASE INHIBITORS? 

A. HYPEREMIA

B. LASH LENGTHENING

C. CORNEAL 
VERTICILLATA

D. CME

E. PSC

F. A and C

G. ALL OF THE ABOVE

H. NONE OF THE 
ABOVE



RHOPRESSA

• OCULAR SIDE EFFECTS

• >10%

• CONJUNCTIVAL HYPEREMIA (53%)

• SITE PAIN (20%)

• CONJ HEMORRHAGE (20%)

• CORNEAL DEPOSITS / 

VERTICILLATA (20%)

• SHOWED UP AT 4 WEEKS, NO 

IMPACT ON VISION, RESOLVED 

UPON DISCONTINUATION

• 1-10% 

• ERYTHEMA OF EYELID

• BLURRED VISION, CORNEAL 

STAINING, DECREASED VISUAL 

ACUITY, LACRIMATION

• SYSTEMIC SIDE EFFECTS

• NONE

• CONTRAINDICATIONS

• NONE

https://reviewofcontactlenses.com/article/rock-and-whorl



WHICH OF THE FOLLOWING IS A FDA APPROVED 

PROSTAGLANDIN COMBINATION?

A. GANFORT

B. DUOTRAV

C. XALCOM

D. EXTRAVAN

E. ROCKLATAN

F. ALL OF THE ABOVE

G. NONE OF THE ABOVE



RHO KINASE INHIBITOR +

PROSTAGLANDIN

• OPTIONS

• ROCKLATAN (3/13/19)

• NETARSUDIL 0.02% AND LATANOPROST 0.005%

• AERIE PHARMACEUTICALS



RHO KINASE INHIBITOR +

PROSTAGLANDIN
• MECHANISM

• SAME AS COMPONENTS

• EFFICACY

• MERCURY 1 AND 2 TRIALS

• COMPARED TO LATANOPROST

• COMPARED TO RHOPRESSA

• DOSING

• QHS

• OCULAR SIDE EFFECTS

• SAME AS COMPONENTS

• SYSTEMIC SIDE EFFECTS

• SAME AS COMPONENTS

• CONTRAINDICATIONS

• SAME AS COMPONENTS

REVIEW OF OPHTHALMOLOGY ONLINE 06/05/16



MY PROBLEM WITH 

THE “NEW” OPTIONS (CURRENTLY)
• COST IS AN ISSUE (AS OF 1/21/21)

• VYZULTA $219.35

• RHOPRESSA $286.82

• ROCKLATAN $303.02

• FYI

• AT THE VA WE HAVE TO TRY ALL CLASSES OF MEDS 

PRIOR TO USING ANY OF THE “NEW” OPTIONS

• HOWEVER, THEY WILL BE CONSIDERED/APPROVED IF

• DOCUMENTED SIDE EFFECTS

• FAILURE TO ACHIEVE TARGET IOP

• PATIENT STILL PROGRESSING



RHOPRESSA

• POTENTIAL OCULAR SIDE EFECT

• PUNCTAL STENOSIS

• MAY RESULT IN TEARING

• REVERSAL AFTER DISCONTINUING

• TWO REPORTS IN 2022

J Glaucoma 2022;31:920–925

Ophthalmology 2022;129:765-770



MY PROBLEM WITH 

THE “NEW” OPTIONS (CURRENTLY)
• COST IS AN ISSUE (AS OF 1/21/21)

• VYZULTA $219.35

• RHOPRESSA $286.82

• ROCKLATAN $303.02

• FYI

• AT THE VA WE HAVE TO TRY ALL CLASSES OF MEDS 

PRIOR TO USING ANY OF THE “NEW” OPTIONS

• HOWEVER, THEY WILL BE CONSIDERED/APPROVED IF

• DOCUMENTED SIDE EFFECTS

• FAILURE TO ACHIEVE TARGET IOP

• PATIENT STILL PROGRESSING



RAMPING UP TOPICAL 

TREATMENT (at the VA)
• MAXIMUM MEDICAL THERAPY

• 1ST LINE (1 BOTTLE)

• PROSTAGLANDIN

• 2ND LINE (2 BOTTLES) 

• ADD GENERIC TIMOLOL OR 

DORZOLAMIDE OR BRIMONIDINE

• 3RD LINE (2 BOTTLES)

• CHANGE TO COMBINATION

• GENERIC COSOPT OR 

SIMBRINZA OR COMBIGAN

• 4TH LINE (2 BOTTLES)

• CHANGE PROSTAGLANDIN TO 

• VYZULTA OR ROCKLATAN



WHEN SHOULD AN 

OPTOMETRIST REFER

• MULTIPLE MEDICATIONS HAVE BEEN TRIED AND…

• IF PATIENT IS ADHERENT

• TARGET IOP HAS NOT BEEN REACHED

• PATIENT IS PROGRESSING

• IF PATIENT IS NONADHERENT

• THE PATIENT WOULD LIKE ANOTHER OPINION

• WHEN THE OPTOMETRIST IS NO LONGER COMFORTABLE



WGA CONSENSUS STATEMENTS

• INITIAL RESPONSE SHOULD BE AT 

LEAST 20% BELOW BASELINE

• SWITCHING WITHIN CLASS IS OPTION
• 2 DRUGS IN SAME CLASS NOT RECOMMENDED

• 2ND DRUG OR LASER

• WHEN NOT AT TARGET

• 2ND DRUG EFFICACY NOT AS GOOD
• 2 DRUGS IN SAME CLASS NOT RECOMMENDED

• COMBINATIONS

• AS EFFICACIOUS AS INDEPENDENT 

AGENTS USED TOGETHER

• CONVENIENT

• LESS PRESERVATIVES

• POSSIBLE BETTER ADHERENCE

• SURGERY

• USED WHEN MEDICINE OR LASER 

• FAILS TO REACH TARGET

• ALLERGY

• INTOLERANCE

• POOR ADHERENCE

• LACK OF AVAILABILITY

• PATIENT STILL PROGRESSING
MAY 1, 2010

https://wga.one/wga/consensus-7/



TREATMENT ALGORITHM

LOU CANTOR, MD
CYBERSIGHT WEBINAR

https://cybersight.org/portfolio/lecture-glaucoma-surgery-an-evolving-art-and-science/



QUESTION

WHICH PATIENTS SHOULD I WORRY ABOUT?



PATIENTS IN TROUBLE

• PATIENT PRESENTING WITH SEVERE DAMAGE 
• BASED ON OPTIC NERVE, NERVE FIBER LAYER, VISUAL FIELD

• PATIENT WHO IS YOUNG 

• PATIENT WHO IS AFRICAN AMERICAN

• PATIENT WHO IS AN IOP SPIKER

• PATIENT WITH A THINNER CORNEA

• PATIENT WITH A FAMILY MEMBER (SIBLING) WHO IS 
BLIND FROM GLAUCOMA

• PATIENT BLIND IN ONE EYE FROM GLAUCOMA

• PATIENT WHO IS NON-COMPLIANT

• PATIENT WHO SHOWS PROGRESSION DESPITE 
TREATMENT



OTHER THINGS TO CONSIDER



MEDICATION SIDE EFFECTS

• CIGTS
• MEDICINE VS SURGERY

• 607 PATIENTS, 29-75 YRS, 
55% MALE, 38% BLACK

• QOL TEST(S):  VAQ, SIP

• > 25% REPORTED

• IRRITATION

• BURNING

• PAIN

• REDNESS



TOXICITY OF TOPICALS

• OCULAR SURFACE DISEASE

• REDNESS, TEARING, IRRITATION, BURNING, FOREIGN BODY 
SENSATION, LIGHT SENSITIVITY, INTERMITTENT BLURRED 
VISION

• MECHANISM IS UNKNOWN

• CONJUNCTIVAL HYPEREMIA

• CELLULAR APOPTOSIS

• INFLAMMATORY CELL INFILTRATION OF CONJUNCTIVA

• 15% OF ELDERLY PATIENTS

• UP TO 60% OF GLAUCOMA PATIENTS

• IMPACT

• QUALITY OF LIFE

• MAY REDUCE FUTURE SUCCESS OF GLAUCOMA SURGERY



PRESERVATIVE FREE

• OPTIONS

• TIMOLOL

• ZIOPTAN

• COSOPT

• LATANOPROST 

• XELPROS (FDA APPROVED 9/18)

• NO BAK, 2.5 ML BOTTLE

• PROS

• LESS IRRITATION, LESS DISCOMFORT

• HEALTHIER OCULAR SURFACE

• MAY PRESERVE THE CONJUNCTIVA FOR TRAB / TUBE SUCCESS

• CONS

• COST



NONCOMPLIANCE

•DEFINITION
•THE INTENTIONAL OR ACCIDENTAL FAILURE TO COMPLY WITH A PHYSICIAN’S EXPRESSED 

OR IMPLIED DIRECTIONS WITH REGARD TO TAKING MEDICATIONS OR FUTURE 

APPOINTMENTS

•ONLY 27-59% OF PATIENTS FOLLOW INSTRUCTIONS

•10% OF GLAUCOMA RELATED BLINDNESS HAS BEEN ATTRIBUTED TO PATIENT 

NONCOMPLIANCE



REASONS FOR POOR ADHERENCE

• FORGETFULNESS

• INCONVENIENCE

• DOSING FREQUENCY

• DIFFICULTY GETTING APPT

• NOT CONSIDERED SERIOUS

• WAITING TIME IN CLINIC

• INABILITY TO INSTILL DROPS

• SIDE EFFECTS OF 
MEDICATION

• CONFUSING INSTRUCTIONS

• COST OF THERAPY 

• NO IMPROVEMENT OF 
SYMPTOMS

• LACK OF TRANSPORTATION

• RAN OUT OF MEDICATIONS

• FEAR

• LACK OF INSURANCE

• TOO MANY MEDICATIONS



IMPROVING ADHERENCE

• USE FEWEST DROPS NECESSARY

• REVIEW INSTILLATION

• TIMING SHOULD BE CONVENIENT FOR 
THE PATIENT

• TIE THE DRUG TO A DAILY TASK

• COMMUNICATION

• DISCUSS FINDINGS, RISK FACTORS, REASON 
FOR TREATMENT

• DISCUSS SIDE-EFFECTS

• REMIND OF IMPORTANCE OF COMING TO 
APPTS AND TAKING MEDICATION EVEN 
THOUGH NO CHANGE IN VISION OR HOW 
EYES FEEL

• WILL BE LONG TERM, NOT ONE AND DONE 
BUT MANAGED / MONITORED FOR LIFE

• RECOMMEND MAIL ORDER

• SET ALARMS ON CELL PHONE, ETC.



QUESTION

SHOULD I WORRY ABOUT COST?



COST

• VIA GOODRX.COM AS OF 5/16/23

• GENERIC LATANOPROST ($11.45-17.42)

• GENERIC TRAVATAN Z ($40.81-53.27)

• GENERIC BIMATOPROST ($27.85-53.08) 

• GENERIC BRIMONIDINE 0.2% ($4.14-11.80)

• GENERIC DORZOLAMIDE ($3.99-16.27) 

• GENERIC TIMOLOL ($1.75-10.91)

• GENERIC TIMOPTIC XE ($58.75-189.99) 

• BETOPTIC-S ($345.80-377.56)

• GENERIC DORZOLAMIDE/TIMOLOL ($3.38-26.05) 

• GENERIC COMBIGAN ($66.80-140.47) 

• SIMBRINZA ($185.71-219.26) 

• RHOPRESSA ($307.24-336.43)

• ROCKLATAN ($324.69-355.59)

• VYZULTA ($238.89-263.38)

• PF TIMOLOL

• PF ZIOPTAN 

• PF COSOPT PF 

• PF XELPROS 

• TARGET / WALMART

• ($4 / 30d, $10 / 90d)

• TIMOLOL  0.25 OR 0.5%

• LEVOBUNOLOL 0.5%

• PILO 1 OR 2%



QUESTION

ARE GENERICS JUST AS GOOD?



GENERICS

• TO GET FDA APPROVAL

• SAME ACTIVE INGREDIENT

• IDENTICAL STRENGTH, 
DOSAGE FORM, ROUTE

• SAME INDICATION FOR 
USAGE

• BE BIOEQUIVALENT

• SAME BATCH REQUIREMENTS

• IDENTITY, STRENGTH, 
PURITY, QUALITY

• SIMILAR SHELF LIFE

• SAME MANUFACTURING 
PROCESS REGULATIONS

NOECKER RJ, SIMMONS ST.  THE MAKING OF 
GENERIC MEDICINES.  GLAUCOMA TODAY.  FALL 

2010



GENERICS

• HOWEVER

• NOT REQUIRED TO BE 
THERAPEUTICALLY EQUAL 
UPON RELEASE

• TIMOPTIC XE VS GENERIC

• STATISTICALLY DIFFERENT 
IN IOP LOWERING AT 16 HRS

• NAME BRAND HAD BETTER 
EFFICACY AND TOLERABILTY



GENERIC LATANOPROST

• 2007 STUDY IN INDIA

• 30 PATIENTS

• XALATAN HAD LOWER IOP THAN 
GENERIC LATANOPROST

• SIMILAR SIDE EFFECTS

• HIGHER pH AND PARTICULATE 
MATTER

• MAY AFFECT STABILITY, RELEASE OF 
ACTIVE DRUG

• NOW AVAILABLE IN THE U.S.

• MANUFACTURERS

• APOTEX, MYLAN, B&L, FALCON (VA)

• GREENSTONE 

• SAME FACILITY AS PFIZER’S XALATAN

• PROS

• CHEAPER

• COST = $12.08-29 / 2.5 ml @ GOODRX.COM

• CONS

• ? AS EFFECTIVE



GENERICS

• PROBLEMS

• DROP SIZES DIFFER, BOTTLE HARDER TO HANDLE, TOUGHER TO TELL 
WHEN NEED REFILLS, CLOGGED DROPPER, ETC.

• DROPS JUST RUN OUT WITHOUT SQUEEZE, ETC

• ALL OF THE ABOVE

• MAY LEAD TO NONCOMPLIANCE

• RECOMMENDATION

• BE CAREFUL

• TRIAL AND ERROR TO SEE HOW PATIENT DOES

• IF NOT AS EFFECTIVE

• CONSIDER WRITING “DISPENSE AS WRITTEN” ON RX



CASE

• 61 / W / M

• CC:  

• here for DM eye eval, uses OTC for 
reading without complaints, happy at 
distance without rx, no ocular comfort 
problems

• OCULAR PAIN: 

• 0/10

• OTHER PAIN: 

• 0/10

• OCULAR HISTORY:

• LEE 3 YRS by VA 
OPHTHALMOLOGIST

• DM Without Retinopathy OU

• .6/.6, IOP 21/20 via NCT

• H/O Broken orbital floor OS 35 yrs ago

• MEDICAL HISTORY:

• +DM x 6 yrs (last a1c 11.6, 6 mos prior 
7.2), +insulin, +htn (last bp 125/80), -
heart +chol, -stroke, -cancer, -thyroid –
migraines –MS

• MEDS:

• Metformin, Insulin, Atorvastatin, 
Losartan, Sildenafil, Vit D3

• ALLERGIES:

• NONE

• FAMILY HISTORY:

• -dm, -glaucoma, -blind

• SOCIAL HISTORY:

• -etoh, -tobacco



CASE

• VISION

• sc 20/25

• sc 20/40+2

• PRELIMS

• NORMAL PUPILS, NO APD

• FTFC OD OS

• FROM

• REFRACTION

• +125-100x085 20/20

• +150-175x095 20/20 

• ADD:  +250 20/20 OU 12-24”

• SLIT LAMP

• Adnexa: normal ou

• Lids / Lashes: normal ou

• Conj:  concretions inferiorly ou

• Cornea:  normal ou

• A/C:  deep and quiet ou

• Iris:  few flat nevi ou

• IOP: 25/23@ 820a

• Pachym:  564/565

• GONIO: 

• ou open to cbb 360, no PAS, recess, nv, tr pig

• DFE:  

• LENS:  trace ACC / trace NS ou

• See photos for:  

• C/D, ONH, Macula, Post Pole, Vessels

• Vitreous:  PVD ou

• Periphery:  normal ou



DFE



RNFL



OCT 
RNFL / GCC



WHAT ARE YOU GOING TO DO?

A. GATHER DATA, MONITOR ONLY

B. GATHER DATA, THEN TREAT

C. GATHER DATA, TREAT THE 
PATIENT TODAY

D. REFER TO LOCAL OPTOMETRIST

E. REFER TO LOCAL 
OPHTHALMOLOGIST



IN A PERFECT WORLD…

• REMEMBER

• TYPICALLY, GLAUCOMA IS A LONG, SLOW, GRADUAL PROCESS

• IN MOST CASES, THERE’S TIME TO…

• GATHER BASELINE DATA

• GET AT LEAST 3 IOP READINGS

• PREFERABLY ON DIFFERENT DAYS

• PREFERABLY AT DIFFERENT TIMES OF THE DAY

• MODIFIED DIURNAL CURVE

• GOAL IS TO DETERMINE THE HIGHEST IOP

• HELPS TO DETERMINE TARGET IOP

• MAY INFLUENCE DECISION ABOUT MEDICATION EFFECTIVENESS

• GET PACHYMETRY AND GONIOSCOPY

• DOCUMENT THE ONH
• PHOTOS

• DOCUMENT THE RNFL, GCC
• OCT, ETC.

• GET VISUAL FIELD
• HELPS STAGE THE DISEASE

• HELPS DETERMINE TARGET IOP



THIS IS REALITY…

• PATIENT LIVES IN BAHAMAS

• HE REPORTS IT IS VERY 
DIFFICULT AND EXPENSIVE 
TO GET HERE

• HE GUARANTEES FHE WILL 
NOT BE BACK HERE FOR AT 
LEAST 3 MONTHS

• SO NOW WHAT?

336 miles



DILATED
VF 24-2 SITA FAST



VF LOSS CORRESPONDS TO ONH 
NOTCH AND RNFL LOSS



CASE

PLAN:
• REVIEWED GLAUCOMA 

• RECOMMEND LOWER IOP
• NEED FOR LONGTERM TREATMENT / 

MONITORING EVEN WITHOUT SYMPTOMS 
TO POSSIBLY PREVENT ONH DAMAGE / VF 
LOSS / BLINDNESS

• RX START LATANOPROST QHS OU
• EDUCATED HOW/WHY TO USE AND NEED 

TO REPORT ANY SIDE EFFECTS
• REMINDED NEED FOR 100% COMPLIANCE WITH 

MEDS/APPTS

WHAT’S NEXT?
- RTC 3 MOS  (NORMALLY 4-6 WEEKS)

- PER PT REQUEST DUE TO LIVING IN 
BAHAMAS



CASE FOLLOW-UP
3 mos LATER

IOP:  20/19 latanoprost qhs ou (25/23 pre-tx)
TARGET IOP <15 (40%) / <16 (30%)

WHAT’S NEXT?



FOLLOW-UP
3 MOS LATER

• IOP:  20/19 latanoprost qhs ou (25/23 pre-tx)
• TARGET IOP <15 (40%) / <16 (30%)

• WHAT’S NEXT?
- Is that IOP good enough?
- Options:  

- Monitor vs change vs add another drop vs 
refer for laser / surgery?

- RTC when?
- 4 mos

- Consider WPB / Miami VA
- Find local eye doctor in Bahamas



FOLLOW-UP
3 MOS LATER

• IOP:  20/19 latanoprost qhs ou (25/23 pre-tx)
• TARGET IOP <15 (40%) / <16 (30%)

• WHAT DID WE DO?
- Rx:  started Simbrinza q12h ou

• WHAT’S NEXT?
- RTC when?

- 4 mos
- Consider WPB / Miami VA
- Find local eye doctor in Bahamas

- Consider
- Add Med vs Referral for ALT/SLT / 

MIGS / Trab / Tube

- SO HOW DID HE DO?



CURRENT STATUS…



TREATMENT ALGORITHM

LOU CANTOR, MD
CYBERSIGHT WEBINAR

https://cybersight.org/portfolio/lecture-glaucoma-surgery-an-evolving-art-and-science/



BOTTLE CAP COLOR



IOP LOWERING DROP OPTIONS 

SUMMARIZED

MELTON/ THOMAS/VOLLMER 2019 CLINICAL GUIDE TO OPHTHALMIC DRUGS



IOP LOWERING DROP OPTIONS 

SUMMARIZED

AAO POAG PPP 2019



ANY QUESTIONS?



OTHER GLAUCOMA 

TREATMENT OPTIONS
• NEXT WEEK 

• ALTERNATIVE THERAPIES

• MIGS

• HAVE DONE / WILL REVISIT JULY

• LASER

• INCISIONAL SURGERY


