
On behalf of Vision Expo, we sincerely 
thank you for being with us this year. 

Vision Expo Has Gone Green!

We have eliminated all paper session evaluation forms.  Please 
be sure to complete your electronic session evaluations online 
when you login to request your CE Letter for each course you 
attended!  Your feedback is important to us as our Education 
Planning Committee considers content and speakers for future 
meetings to provide you with the best education possible.
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By 2030, 2.1 billion people will have 
presbyopia.  
Yet most still only get readers

Fricke TR, Tahhan N, Resnikoff S, Papas E, Burnett A, Ho SM, Naduvilath T, Naidoo KS. 
Global Prevalence of Presbyopia and Vision Impairment from Uncorrected Presbyopia: 
Systematic Review, Meta-analysis, and Modelling. Ophthalmology. 2018 
Oct;125(10):1492-1499.



Presbyopia

What is your first choice treatment for 
presbyopia? 

1. Drops 
2. Anything but drops



Presbyopia

What is the #1 barrier for presbyopia 
drops? (Choose One) 

1. Cost 
2. Safety 
3. Duration 
4. Patient or Doctor skepticism



Presbyopia

Have you prescribed presbyopia 
drops?  

1. Yes 
2. No



Basics



A: Accommodation

Q: We live in a 3D world. We only have a 2D retina. 
How can we perceive different distances?



THE NEAR TRIAD

2. Convergence

1. Accommodation

3. Miosis

BHOLA, RAHUL (23 JANUARY 2006). "EYEROUNDS.ORG: TUTORIAL: BINOCULAR VISION". WEBEYE.OPHTH.UIOWA.EDU. UNIVERSITY OF IOWA. RETRIEVED 11 SEPTEMBER 2020. 
HTTPS://WWW.BOULDERVT.COM/WP-CONTENT/UPLOADS/SITES/478/2017/03/THE-NEAR-TRIAD.PDF



Toyama BH, Hetzer MW. "Protein Homeostasis: Live Long, Won't Prosper." Nature Reviews Molecular Cell Biology 14.1 (2013): 55-61.

LENS



https://www.sciencesource.com/archive/Denaturation-of-Protein--Egg-Cooking-SS22333232.html 

Water soluble Protein Denatured Protein

Aging/Heat

Heat added 



PRESBYOPIA AND HEAT 

Miranda MN (1979) The geographic factor in the onset of 
presbyopia. Trans. Am. Ophthalmol. Soc. 77, 603–621 



Drugs



Company Drug Brand Approved Mechanism of Action

Allergan/AbbVie Pilocarpine 1.25% 
BID Vuity Yes

Iris
 sphincter+Ciliary

 muscle

Orasis Pilocarpine 0.4% 
BID Qlosi Yes

Iris
 sphincter+Ciliary

 muscle

Lenz Aceclidine 1.75% Vizz Yes
Selective Iris

 sphincter+Ciliary
 muscle

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% Brimochol No

Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Viatris Phentolamine 0.75% Nyxol (?) No  Blocks dilator

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 
Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


https://www.youtube.com/watch?v=cgmhs2wJfqs
Pepose JS. Treatment of Presbyopia: One of Several Potential Indications for Nyxol. Presbyopia Physician Dec 2022 Vol 2: 17-20.

https://www.youtube.com/watch?v=cgmhs2wJfqs


https://www.youtube.com/watch?v=cgmhs2wJfqs
Pepose JS. Treatment of Presbyopia: One of Several Potential Indications for Nyxol. Presbyopia Physician Dec 2022 Vol 2: 17-20.

Vuity Qlosi

Brimochol

Nyxol

Vizz

https://www.youtube.com/watch?v=cgmhs2wJfqs


Vuity

Qlosi

Brimochol

Nyxol

Vizz

1st Generation

2nd Generation



Data Wars



Miosis



Day 30, Day 8 or Day Whatever? 
8 hours, 3 hours, 30 minutes or 10 
hours? 
Binocular or monocular or both? 



Company Drug Brand Approved Mechanism of Action

Allergan/AbbVie Pilocarpine 1.25% 
BID Vuity Yes

Iris
 sphincter+Ciliary

 muscle

Orasis Pilocarpine 0.4% 
BID Qlosi Yes

Iris
 sphincter+Ciliary

 muscle

Lenz Aceclidine 1.75% Vizz Yes
Selective Iris

 sphincter+Ciliary
 muscle

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% Brimochol No

Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Viatris Phentolamine 0.75% Nyxol (?) No  Blocks dilator

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 
Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


Case: Emmetrope



Emmetrope

Changing scenario case: Maria 
50 year old female 
Emmetrope  
Does not want readers



Company Drug Brand Approved Mechanism of Action

Allergan/AbbVie Pilocarpine 1.25% 
BID Vuity Yes

Iris
 sphincter+Ciliary

 muscle

Orasis Pilocarpine 0.4% 
BID Qlosi Yes

Iris
 sphincter+Ciliary

 muscle

Lenz Aceclidine 1.75% Vizz Yes
Selective Iris

 sphincter+Ciliary
 muscle

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% Brimochol No

Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Viatris Phentolamine 0.75% Nyxol (?) No  Blocks dilator

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 
Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


Emmetrope

“emmetropes are at the top of
the list for these drops”

Hom M. Patient selection and the X factor. Presbyopia Physician March 
2023  
Karpecki P. McGee S. Singh RP. Pinning down presbyopia. Review of 
Optometry Suppl June 30 2025



What?

Now what?

Emmetrope needs readers

Emmetrope hates readers

So what?

Take your pick of the drops; they all work



Case: Duration



Pupil

Changing scenario case: Maria 
50 year old female 
Air traffic control 
On call long hours screens 
Using 1st G drop; doesn’t last



Company Drug Hour Improvement Day

Allergan/AbbVie Pilocarpine 1.25% 
qD 3hrs 31% vs. 8% Day 30

Allergan/AbbVie Pilocarpine 1.25% 
BID 9hrs 35.1% vs. 7.8% Day 14

Orasis Pilocarpine 0.4% 
BID 8hrs 35.5% vs. 19.1% Day 15

Lenz Aceclidine 1.75% 10hrs
40% vs. 5% Day 1
35% vs. 7% Day 28

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% 10hrs 49.1% vs. ?? Day 8?

Viatris Phentolamine 0.75% 12hrs “Significantly more” Day 8

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase 
Jones Hosts: Throw The Reading Glass? (Virtual Presbyopia Expert Panel)- Shared screen with speaker view 
McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase
https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


Miosis

“These Phase 3 studies demonstrated that twice-a-day 
dosing, with 2 to 3-hour intervals between doses, 
produced a statistically significant 
improvement in DCNVA [near vision] without 
compromising CDVA [distance vision]”

Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, 
Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: 
Pooled Results of the NEAR Phase 3 Randomized, Clinical Trials. Clin Ther. 2024 
Feb;46(2):104-113.



Works long hours on screens

Wants longer duration

Use/Switch to 2nd G drop
Increase 1st G to BID

What?

Now what?

So what?



Case: Pupils



Pupil

Changing scenario case: Maria 
50 year old female 
7mm pupils  
Poor near vision with 1st G drop 
(Pilo)



Company Drug Brand Approved Mechanism of Action

Allergan/AbbVie Pilocarpine 1.25% 
BID Vuity Yes

Iris
 sphincter+Ciliary

 muscle

Orasis Pilocarpine 0.4% 
BID Qlosi Yes

Iris
 sphincter+Ciliary

 muscle

Lenz Aceclidine 1.75% Vizz Yes
Selective Iris

 sphincter+Ciliary
 muscle

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% Brimochol No

Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Viatris Phentolamine 0.75% Nyxol (?) No  Blocks dilator

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 
Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


Miosis

Hom MM. Pharmacologic treatment of presbyopia. In: M Yanoff dvances in Ophthalmology 
and Optometry, Volume 9, Chapter 2. in press



Cathleen M. McCabe, MD, Eric E. Schmidt, OD The emerging era of presbyopia-correcting 
eye drops: What’s next? Ophthalmology Times: July/August 2025Volume50 Issue 4

Pupil size 

“…if it’s too large, the drop may not 
achieve the pinhole effect…enhance 
depth of focus…If the pupil is too small, it 
may not allow sufficient light for good 
vision…;”



Karl Gene Stonecipher; Milton Hom; Daniel H Chang; William Christie; Jiang Yuan; Haixia Liu; 
Michael R Robinson Optimal pupil size for near-vision improvement without distance-vision 
loss in the GEMINI studies of AGN-190584 for presbyopia Investigative Ophthalmology & 
Visual Science June 2022, Vol.63, 1810 – F0426.

Pupil size 

“Our study findings suggest that 
the optimum pupil size should be 
between 2.0 and 2.5 mm.”



Hom MM. Pharmacologic treatment of presbyopia. In: M. Yanoff advances in Ophthalmology 
and Optometry, Volume 9, Chapter 2. in press 
Eiden SB. Oldrich M. Differentiating Miotic for Pharmacological Management of Presbyopia. 
Presbyopia physician Sept 2023 Vol 3:12-14

Aceclidine 

“formulations maintained an average 
pupil size of 1.5 mm to 2 mm for 10 
hours”



Charman WN. Pinholes and presbyopia: solution or sideshow? Ophthalmic and Physiological 
Optics, 39:1, 1-10, Jan 2019 
Eiden SB. Oldrich M. Differentiating Miotics for Pharmacological Management of Presbyopia. 
Presbyopia physician Sept 2023 Vol 3:12-14

Myopic shift



Pupil

Changing scenario case: Maria 
50 year old female 
7mm pupils  
Poor near vision with 1st G drop 
(Pilo)



Drug Brand/
Manufacturer

Pupil size RD risk Mechanism
 of action

Pilocarpine Vuity
Qlosi

2-3mm Yes Iris
 sphincter+Ciliary

 muscle
Brimochol
(brimonidine 
+cabechol)

Visus/Tenpoint 2-3mm Yes Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Aceclidine Lenz 1-1.5mm Yes Iris
 sphincter+Ciliary

 muscle

Phentolamine Viatris
Ocuphire/

Opus Genetics

3-4mm No
 Blocks dilator

Presbyopia drugs 

Pepose JS, Hartman PJ, DuBiner HB, Abrams MA, Smyth-Medina RJ, Moroi SE, Meyer AR, Sooch MP, Jaber RM, Charizanis K, Klapman SA, Amin AT, Yousif JE, Lazar ES, Karpecki PM, 
Slonim CB, McDonald MB. Phentolamine Mesylate Ophthalmic Solution Provides Lasting Pupil Modulation and Improves Near Visual Acuity in Presbyopic Glaucoma Patients in a 
Randomized Phase 2b Clinical Trial. Clin Ophthalmol. 2021 Jan 8;15:79-91. doi: 10.2147/OPTH.S278169. PMID: 33447013; PMCID: PMC7802916.



Large pupils

1st G drop doesn’t work

Switch to aceclidine 
(smallest pupils)

What?

Now what?

So what?



Case: Kappa



Pupil

Changing scenario case: Maria 
50 year old female 
Poor near vision with 2nd G drop 
Tried several multifocal CL-no 
success, experienced halos



Company Drug Brand Approved Mechanism of Action

Allergan/AbbVie Pilocarpine 1.25% 
BID Vuity Yes

Iris
 sphincter+Ciliary

 muscle

Orasis Pilocarpine 0.4% 
BID Qlosi Yes

Iris
 sphincter+Ciliary

 muscle

Lenz Aceclidine 1.75% Vizz Yes
Selective Iris

 sphincter+Ciliary
 muscle

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% Brimochol No

Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Viatris Phentolamine 0.75% Nyxol (?) No  Blocks dilator

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 
Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


Pupil Wars



Pupil Wars

Neuman G, Abulafia A, Wasser L, Zadok D. Distribution of angle alpha and angle kappa offsets among adult candidates for 
cataract surgery. Graefes Arch Clin Exp Ophthalmol. 2025 Jan;263(1):157-170. doi: 10.1007/s00417-024-06596-6. Epub 2024 
Aug 6. PMID: 39103696; PMCID: PMC11807017.



Pupil Wars

Neuman G, Abulafia A, Wasser L, Zadok D. Distribution of angle alpha and angle kappa offsets among adult candidates for 
cataract surgery. Graefes Arch Clin Exp Ophthalmol. 2025 Jan;263(1):157-170. doi: 10.1007/s00417-024-06596-6. Epub 2024 
Aug 6. PMID: 39103696; PMCID: PMC11807017.



Pupil Wars

Neuman G, Abulafia A, Wasser L, Zadok D. Distribution of angle alpha and angle kappa offsets among adult candidates for 
cataract surgery. Graefes Arch Clin Exp Ophthalmol. 2025 Jan;263(1):157-170. doi: 10.1007/s00417-024-06596-6. Epub 2024 
Aug 6. PMID: 39103696; PMCID: PMC11807017.



CL Multifocal failure

2nd G drop gives halos, vision little improvement 

Switch to 1st G (Pilo)

What?

Now what?

So what?



Case: Neuro



Neuroadaptation

Changing scenario case: Maria 
50 year old female 
Using 1st G drop for a few days 
Computer vision adequate; near 
vision almost there 
Wished she could see better



Neuroadaptation



Neuroadaption 

“the circuitry that is in place is not 
sufficient to deal with this new challenge. 
New circuitry has to be laid down.”

Pat Phillips. New Lens, Same Brain: The Importance of 
Neuroadaptation EyeNet Magazine July 01, 2007 



Pat Phillips. New Lens, Same Brain: The Importance of 
Neuroadaptation EyeNet Magazine July 01, 2007 

Neuroadaption 

“neuroadaptation is the process by 
which the necessary neurocircuitry is 
put in place”



Lievens C, McGee S, Micheletti M, Zhang Z, Schachter S. Increased depth of focus from pilocarpine HCl ophthalmic 
solution 1.25% in mild and moderate presbyopia. Invest Ophthalmol Vis Sci. 2023;64(8):2509. 

Holland E, Karpecki P, Fingeret M, et al. Efficacy and safety of CSF-1 (0.4% pilocarpine hydrochloride) in presbyopia: 
pooled results of the NEAR phase 3 randomized, clinical trials. Clin Ther. 2024;46(2):104-113.

Neuroadaption 

“the drop clarifies—not magnifies—
images..the brain is quite plastic and able 
to interpret new images, it needs time to 
adapt.”



Lievens C, McGee S, Micheletti M, Zhang Z, Schachter S. Increased depth of focus from pilocarpine HCl ophthalmic 
solution 1.25% in mild and moderate presbyopia. Invest Ophthalmol Vis Sci. 2023;64(8):2509. 

Holland E, Karpecki P, Fingeret M, et al. Efficacy and safety of CSF-1 (0.4% pilocarpine hydrochloride) in presbyopia: 
pooled results of the NEAR phase 3 randomized, clinical trials. Clin Ther. 2024;46(2):104-113.

Neuroadaption 

“ DOF [Depth of Field] increased 
until at least day 14, while the 
reduction in pupil diameter was 
stable”



Lang J. Tips on using Vuity. Presbyopia Physician Mar 2022 
Karpecki P. McGee S. Singh RP. Pinning down presbyopia. Review of Optometry Suppl June 30 2025 
Lievens C, McGee S, Micheletti M, Zhang Z, Schachter S. Increased depth of focus from pilocarpine HCl ophthalmic solution 1.25% in 
mild and moderate presbyopia. Invest Ophthalmol Vis Sci. 2023;64(8):2509. 
Holland E, Karpecki P, Fingeret M, et al. Efficacy and safety of CSF-1 (0.4% pilocarpine hydrochloride) in presbyopia: pooled results of the 
NEAR phase 3 randomized, clinical trials. Clin Ther. 2024;46(2):104-113.

“routine use enables faster neuroadaptation 
compared with as-needed use”  

“Try daily use for the first 7 days, as 
neuroadaptation and side effects get better 
with use” 

“use the medication once daily for the first 2 
weeks” 



Vision OK, wishes it was better

Only using for a few days/intermittent use

Use drops every day consistently for 2 weeks

What?

Now what?

So what?

Encourage adherence vs switching too early.



Case: Shift



Myopic shift

Changing scenario case: Maria 
50 year old female 
-4.00 wearing progressives 
Cannot see with glasses (using 
1st G drop)



Myopic shift



Iris sphincter v ciliary muscle

Fang F, Huang F, Xie R, Li C, Liu Y, Zhu Y, Qu J & Zhou X. Effects of muscarinic receptor modulators on ocular biometry of guinea pigs. 
Ophthalmic Physiol Opt 2015; 35: 60–69. doi: 10.1111/opo.12166 
Xie Y, Wang M, Cong Y, Cheng M, Wang S, Wang G. The pilocarpine-induced ciliary body contraction affects the elastic modulus and 
collagen of cornea and sclera in early development. Biomed Pharmacother. 2018 Dec;108:1816-1824. doi: 10.1016/
j.biopha.2018.10.032. Epub 2018 Oct 17. PMID: 30372887.

“Previous experiments have shown that short-term 
pilocarpine treatment can produce transitory 
myopia”
“pilocarpine induced transitory myopia due to a 
decrease in the anterior lens radius of curvature”



Eiden SB. Oldrich M. Differentiating Miotics for Pharmacological Management of Presbyopia. Presbyopia 
physician Sept 2023 Vol 3:12-14

“Lens curvature ↑ → temporary myopia”



Iris sphincter v ciliary muscle

How the eye focuses light Science Learning Hub – Pokapū Akoranga 
Pūtaiao, University of Waikato, www.sciencelearn.org.nz April 18 2012.



Company Drug Brand Approved Mechanism of Action

Allergan/AbbVie Pilocarpine 1.25% 
BID Vuity Yes

Iris
 sphincter+Ciliary

 muscle

Orasis Pilocarpine 0.4% 
BID Qlosi Yes

Iris
 sphincter+Ciliary

 muscle

Lenz Aceclidine 1.75% Vizz Yes
Selective Iris

 sphincter+Ciliary
 muscle

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% Brimochol No

Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Viatris Phentolamine 0.75% Nyxol (?) No  Blocks dilator

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 
Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


François J, Goes F. Ultrasonographic study of the effect of different miotics on the eye 
components. Ophthalmologica. 1977;175(6):328-38. 
Eiden SB. Oldrich M. Differentiating Miotics for Pharmacological Management of Presbyopia. 
Presbyopia physician Sept 2023 Vol 3:12-14

Myopic shift

2% Aceclidine

2% Pilocarpine



Myopic shift

-4.00 
Pilocarpine, carbechol:  
Needs glasses; must be new 
Cannot see with old glasses  

Aceclidine:  
You can still use your old glasses



-4.00 myope Cannot see with glasses

Using 1st G drop (myopic shift)

Switch to aceclidine 
(no myopic shift)

What?

Now what?

So what?



Case: Shift 2



Myopic shift

Changing scenario case: Maria 
50 year old female 
+1.50 wearing progressives 
2nd G drop still requires glasses



Myopic shift

+1.50 
Pilocarpine, carbechol:  
No glasses needed 

Aceclidine:  
Must use glasses 

-4 2>1 noMS  +1.50 1>2 wantMS



Myopic shift

Drop Glasses needed?

-4.00 1.50
1st G  
(Pilo) Yes (new) No

2nd G 
aceclidine Yes (habitual) Yes (habitual)

+



+1.50 hyperope, has to wear Rx; doesn’t want to 
wear glasses

Using aceclidine

Switch to 1st G (myopic shift)

What?

Now what?

So what?

We want the myopic shift!



Case: Myopia



Myope

Changing scenario case: Maria 
50 year old female 
-6.00 myope 
Family history of retinal 
detachment  
Retinal exam normal



Company Drug Brand Approved Mechanism of Action

Allergan/AbbVie Pilocarpine 1.25% 
BID Vuity Yes

Iris
 sphincter+Ciliary

 muscle

Orasis Pilocarpine 0.4% 
BID Qlosi Yes

Iris
 sphincter+Ciliary

 muscle

Lenz Aceclidine 1.75% Vizz Yes
Selective Iris

 sphincter+Ciliary
 muscle

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% Brimochol No

Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Viatris Phentolamine 0.75% Nyxol (?) No  Blocks dilator

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 
Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


Retinal detachment



Vuity

Al-Khersan, Hasenin, Harry W. Flynn Jr, and Justin H. Townsend. "Retinal Detachments 
Associated with Topical Pilocarpine Use for Presbyopia: Pilocarpine-Associated Retinal 
Detachments." American Journal of Ophthalmology (2022).

3 cases of retinal detachment in 2 patients:  
47 year old male  
   Flashes floaters after 3 days 
   Retinal detachment and retinal tear both eyes 

46 year old male 
  5 weeks  
  Retinal detachment and sub retinal fluid into macula 
 



Vuity

Eton, Emily A., et al. "Rhegmatogenous Retinal Detachment Following Initiation of Pilocarpine 
Hydrochloride Ophthalmic Solution 1.25% for Treatment of Presbyopia." Retinal Cases and 
Brief Reports (2022): 10-1097.

2 cases:  
60-70 year old pseudophakic males  
   10 days retinal detachment one eye 
   High myopia 
   Lattice degeneration 
   Prior retinal detachment 

 



https://fis.fda.gov/sense/app/95239e26-e0be-42d9-a960-9a5f7f1c25ee/sheet/
45beeb74-30ab-46be-8267-5756582633b4/state/analysis

FDA Adverse Events Reporting System 
(FAERS) Public Dashboard 

424 cases in 2022: 
Headache (106) 25% 
Drug ineffective (99) 23.5% 
Retinal detachment (29) 6.84%  
Vitreous floaters (29) 6.84% 
Vitreous detachment (24) 5.66%



https://www.myrdstory.com/blog/my-vuity-story



New Labeling



Vuity



Retinal detachment 

“Fewer cases were reported to the FDA…
indicating that incidence of RD…
decreased after the package insert 
update”

Karpecki P. McGee S. Singh RP. Pinning down presbyopia. Review of Optometry Suppl June 
30 2025



Retinal detachment 

“I will not prescribe…for presbyopia to 
anyone with more than -6.0 D myopia or 
whose axial length is > 26 mm.” 
-Selina McGee

Karpecki P. McGee S. Singh RP. Pinning down presbyopia. Review of Optometry Suppl June 
30 2025



Myope

Changing scenario case: Maria 
50 year old female 
-6.00 myope 
Family history of retinal 
detachment  
Retinal exam normal



Company Drug Brand Approved Mechanism of Action

Allergan/AbbVie Pilocarpine 1.25% 
BID Vuity Yes

Iris
 sphincter+Ciliary

 muscle

Orasis Pilocarpine 0.4% 
BID Qlosi Yes

Iris
 sphincter+Ciliary

 muscle

Lenz Aceclidine 1.75% Vizz Yes
Selective Iris

 sphincter+Ciliary
 muscle

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% Brimochol No

Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Viatris Phentolamine 0.75% Nyxol (?) No  Blocks dilator

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 
Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


https://www.youtube.com/watch?v=cgmhs2wJfqs
Pepose JS. Treatment of Presbyopia: One of Several Potential Indications for Nyxol. Presbyopia Physician Dec 2022 Vol 2: 17-20.

Vuity Qlosi

Brimochol

Nyxol

Vizz

https://www.youtube.com/watch?v=cgmhs2wJfqs


https://www.youtube.com/watch?v=cgmhs2wJfqs
Pepose JS. Treatment of Presbyopia: One of Several Potential Indications for Nyxol. Presbyopia Physician Dec 2022 Vol 2: 17-20.

Brimochol

Nyxol

Vizz

https://www.youtube.com/watch?v=cgmhs2wJfqs


-6.00 myope Family history of RD

Normal retinas; concerned about risk

1st Phentolamine 2nd aceclidine

What?

Now what?

So what?



Case: Tolerability



Tolerability 

Changing scenario case: Maria 
50 year old female 
Likes vision 2nd G drop  
Drop uncomfortable 



Company Drug Brand Approved Mechanism of Action

Allergan/AbbVie Pilocarpine 1.25% 
BID Vuity Yes

Iris
 sphincter+Ciliary

 muscle

Orasis Pilocarpine 0.4% 
BID Qlosi Yes

Iris
 sphincter+Ciliary

 muscle

Lenz Aceclidine 1.75% Vizz Yes
Selective Iris

 sphincter+Ciliary
 muscle

Tenpoint Brimonidine 0.1% 
Carbechol 2.75% Brimochol No

Iris
 sphincter+Ciliary

 muscle+
 Blocks dilator

Viatris Phentolamine 0.75% Nyxol (?) No  Blocks dilator

https://investor.viatris.com/news-releases/news-release-details/viatris-announces-positive-top-line-results-second-pivotal-phase McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 
Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled Results of the NEAR Phase 3 Randomized, 
Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The GEMINI 1 Phase 3 Randomized Clinical Trial. 
JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The Virgo Phase 3, Randomized, Double-Masked, 
Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


McCabe CM. An update on Brimochol PF. Presbyopia Physician Ophthalmology Management vol 28 Sept 1 2024. 
Lenz therapeutics Corporate presentation May 2025 https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/
LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf 
Holland E, Karpecki P, Fingeret M, Schaeffer J, Gupta P, Fram N, Smits G, Ignacio T, Lindstrom R. Efficacy and Safety of CSF-1 (0.4% Pilocarpine Hydrochloride) in Presbyopia: Pooled 
Results of the NEAR Phase 3 Randomized, Clinical Trials. Clin Ther. 2024 Feb;46(2):104-113. 
Waring GO 4th, Price FW Jr, Wirta D, McCabe C, Moshirfar M, Guo Q, Gore A, Liu H, Safyan E, Robinson MR. Safety and Efficacy of AGN-190584 in Individuals With Presbyopia: The 
GEMINI 1 Phase 3 Randomized Clinical Trial. JAMA Ophthalmol. 2022 Apr 1;140(4):363-371. 
Kannarr S, El-Harazi SM, Moshirfar M, Lievens C, Kim JL, Peace JH, Safyan E, Liu H, Zheng S, Robinson MR. Safety and Efficacy of Twice-Daily Pilocarpine HCl in Presbyopia: The 
Virgo Phase 3, Randomized, Double-Masked, Controlled Study. Am J Ophthalmol. 2023 Sep;253:189-200.

Company Drug Instillation 
Pain

Allergan/AbbVie Pilocarpine 1.25% 
qD 1-5%

Orasis Pilocarpine 0.4% 
BID 5.0%

Lenz Aceclidine 20.1%

Tenpoint Brimonidine  
Carbechol 14%

Viatris Phentolamine ?

https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf
https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf
https://d1io3yog0oux5.cloudfront.net/_757ca8f150ce2f5d358e931a3079a216/lenztx/db/2271/21500/pdf/LENZ+Corporate+Presentation+May+2025+-+Post-Q1+Call+Updated.pdf


Vuity 
“pHast” technology: pH 4.5 bottle pH 7.0 in eye 

Qlosi 
Inactive Ingredients: 
Hydropropylmethylcellulose (HPMC) 
Sodium hyaluronate (HA) 

Karpecki P. McGee S. Singh RP. Pinning down presbyopia. Review of Optometry Suppl June 
30 2025



Loves vision; but uncomfortable

Using 2nd G drop

Switch to 1st G 

What?

Now what?

So what?



Tip sheet

🕒 Time matters: effect at 15 min, best at 2 weeks;  
           1st G Not long enough?  try BID or 2nd G 
👓 Intermediate matters: Use the +1.25 rule, works for     
intermediate minimum; commonly sees up to +2.00 to +2.50 
🌑 Pupil matters: Pupil too small: dimming;  
            too large: reduced near effect.  
⚡ Side effects: mild headaches, mostly mild;  
            goes away after a few minutes 
❤Lifestyle: weekend “date drug” or daily use-customize to 

patient 



thank you! 
milton m. hom 

eyemage@mminternet.com 


