
1/17/2023

1

NEW CANCER DRUGS AND 
WHY OPTOMETRISTS 

SHOULD PAY ATTENTION

Julia Canestraro, OD, FAAO, Dipl ABO

Assistant Attending Optometrist

Memorial Sloan Kettering Cancer Center

Jasmine H Francis, MD, FACS David H Abramson, MD, FACS

David Della Rocca, MD Murk Heinemann, MD, FACS

DISCLOSURES

• PECAA, Speaker
ANTIBODY DRUG CONJUGATES

1 2

3 4



1/17/2023

2

CASE #1

48 y/o M, no complaints

PMH:

- Psoriasis

- Multiple myeloma: starting Blenrep

Baseline

BCVA:  20/20       20/20
IOP: 18/20
Slit lamp: K’s clear OU
Fundus examination: 
normal OU

Rx
OD: -2.75-0.75x75
OS: -2.75-0.50x90

1st follow-up

BCVA:  20/25       20/25
IOP: 19/20
Slit lamp: peripheral 
MECs OU
Fundus examination: 
normal OU

Rx
OD: -1.25-1.75x14
OS: pl-1.75x160

2nd follow-up

BCVA:  20/25-1       20/25+2
IOP: 18/19
Slit lamp: diffuse MECs OU (-) 
staining
Fundus examination: normal 
OU

Rx
OD: -2.75-1.25x30
OS: -3.50-1.50x145

1 month 3 weeks

Tx: preservative-free ATs Tx: preservative-free ATs

CASE #2

65 y/o M, no complaints

PMH:

- Gastritis

- HLD

- Multiple myeloma s/p SCT, now relapsed: set to start Blenrep

Baseline

BCVA:  20/25      20/25
IOP: 9/9
Slit lamp: K’s clear OU
Fundus examination: 
normal OU

Rx
OD: +1.50-0.75x95
OS: +1.50-0.75x75

1st follow-up

BCVA:  20/50       20/70
IOP: 7/6
Slit lamp: peripheral 
MECs OU (+) gr 1+ 
diffuse fl staining
Fundus examination: 
normal OU

Rx
OD: +5.50-2.00x80
OS: +4.25-0.50x100

4th follow-up

BCVA:  20/25- 20/25-2
IOP: 8/10
Slit lamp: diffuse MECs OU 
(+) tr fl staining
Fundus examination: normal 
OU

Rx
OD: +0.50-0.75x90
OS: +0.75-0.75x135

1 month 3 months

Tx: preservative-free ATs, 
Restasis BID

Tx: preservative-free ATs, 
Restasis BID
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A NEW FRONTIER IN CANCER TREATMENT
Antibody Drug Conjugates

Black box warning: FDA’s most 
stringent warning for drugs on 

the market

ADC: MECHANISM OF ACTION

Tumor specific 
monoclonal Antibody

Anti-cancer agent

Chemical 
linker

1. ADC binds to 
receptor on target cell

2. ADC is internalized 
into endosome

3. Toxin is cleaved from 
the chemical linker

4. Toxin is released

5. Cell death
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WHY CORNEAL TOXICITY?

Most of these drugs represent off-target toxicity, except for Kadcyla and Enhertu which 
target HER2

HER2 is expressed in corneal cells, therefore keratopathy is likely a combination of off 
and on-target toxicity

-Inappropriate binding of the antibody to an off-target site
-Unstable linker

-Highly toxic payload

DIFFERENT PAYLOAD = DIFFERENT 
TOXICITY?

Ozogamicin
• Mylotarg
• Besponsa

DXd
• Enhertu

(HER2 
target)

MMAE
• Adcetris
• Polivy
• Tivdak
• Padcev

DM4
• Elahere

SG3199
• Zynlonta

SN-38
• Trodelvy

DNA CLEAVAGE

MICROTUBULE 
INHIBITOR

TOP1 INHIBITOR

DM1
• Kadcyla

(HER2 
target)

MMAF
• Blenrep

Isolated case 
report of grade 3 

keratitis1

Clinical trial: 
MECs in 69-71% 

of patients 7,8,9

“10 patients with corneal 
cysts”4

Phase 1 and 2 studies: 31-
46% incidence of “ocular 

adverse events”5

Isolated report of “corneal 
lesions”6

Isolated case report of 
“corneal epitheliopathy”2

Clinical trial: Keratitis in 
11% of patients3 (3.2% 
with severe ulcerative 

keratitis)

Conjunctivitis in 26% of 
patients3

Clinical trial: 
keratopathy in 37% 
of patients (uveitis 
in 1%)10

MICROCYST-LIKE EPITHELIAL CHANGES
(MECs)

• ADC enters corneal cell = cell apoptosis = MEC visualized in cornea

• Start peripheral and move central as the corneal cell goes through its life 
cycle

• Refractive error fluctuates while on and off drug, largest shift is myopic in 
nature (up to -4.75D) = steepening of K’s (up to 3.9D)

• Mean change in VA of 2 Snellen lines

• Peripheral MECs = hyperopic shifts, paracentral/central MECs = myopic shifts
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epi

epi

epi

basal

Early

Mid

Late

Tears
Limbal V.

Peripheral

Paracentral

Central

Epithelial cell apoptosis and migration

Subclinical
Hyperopic shift

Most symptomatic
Myopic shift

WHAT DOES THIS MEAN FOR THE PATIENT?

• Drug affects the cornea and may cause blurred vision or dry eye

• Your need for glasses may change, often week-to-week. This may affect your 
ability to read fine print (or drive)

• Once treatment is complete, paused, or with dose reduction: changes are 
reversible

TREATMENT/MANAGEMENT
Keratopathy:

• Preservative-free artificial tears

• Restasis/Xiidra to treat concomitant dry eye disease

• Treat concomitant blepharitis

• Predforte?

• Matulonis et al, 2019: lower incidence of keratopathy in patients who received steroid prophylaxis

• Farooq et al, 2020: Steroid drops ineffective in treating MECs

Refractive error:

• At-home trial lenses

• OTC readers

• Contact lenses should be AVOIDED (unless advised by your doctor)

• CTCAE (Common Terminology Criteria for Adverse Events)

US Dept of Health

MONITORING

• Baseline 
exam

• Prior to each 
dose

• As clinically
indicated
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• Baseline 
exam

• Every other
cycle for
first 8 cycles

• As clinically
indicated

PREVENTION?

• Brimonidine (alpha2-agonist) (Tivdak)

• Cold compresses during infusion (Tivdak)

• Steroid prophylaxis (Tivdak and Elahere)

IMMUNOTHERAPY
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CASE #3
54 y/o F with complaints of  blurred vision OS>OD

PMH:

- Metastatic NSCLC s/p chemotherapy, now on ipilimumab and nivolumab x 2 months

Exam:

• BCVA 20/40   20/300

• IOPs: 18/13

• Pupils: sluggish OU

• Slit lamp: unremarkable OU

20/40
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6 WEEK FOLLOW-UP

20/20 20/25+2

5 weeks later IMMUNOTHERAPY (CHECKPOINT INHIBITORS)

Drugs Mechanism Cancers

CTLA-4i
• ipilimumab
• tremelilumab

PD-1i
• pembrolizumab
• nivolumab
• cemiplimab

PD-L1i
• atezolizumab 
• avelumab
• durvalumab

CTLA-4 B7-1/2

PD-1 PD-L1

IMMUNOTHERAPY (CHECKPOINT INHIBITORS)

Orbit

Lids

Ocular Surface

Uveal tract

Retina

Extraocular muscles

Optic nerve

VKH-like syndrome

CASE #4
70 y/o M with complaints of  blurred vision OS x 4 days

PMH:

- Non-metastatic prostate cancer on pembrolizumab since 9/2021

Exam:

• BCVA 20/20   20/30 (with effort, he reports part of the line is missing)

• IOPs: 19/16

• Pupils: sluggish OU

• Slit lamp: unremarkable OU

• Color vision: 8/8 OD and 6/8 OS
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OS OD

MRI ORBIT: ”Marked left intraorbital nerve and 
perineural enhancement, probably inflammatory. 
Probable mild right perineural enhancement”

20/25       color vision: 8/8 20/20     color vision: 8/8

ODOS

WHAT DOES THIS MEAN FOR THE PATIENT?

• 1% of patients can get inflammation of the eye

• Things you may notice: blurred vision, redness, photosensitivity. If this 
happens, come in for evaluation

• Once treatment is complete, paused, or with dose reduction: changes can be 
reversible (depending on part of eye that is involved)
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TREATMENT/MANAGEMENT

• Steroids (topical or oral, depending on location of inflammation)

• Pause or cessation of therapy MAP K INHIBITORS

CASE #5
55 y/o M with complaints of  intermittent blurred vision after each cancer 
treatment, that resolves within a few days

PMH:

• Recurrent cutaneous melanoma on dabrafenib and trametinib

Exam:

• BCVA 20/40   20/25-2

• IOPs: 11/12

• Slit lamp: tr conjunctival injection, tr cells in AC OU
Tx: 

MEKAR: observation
Anterior uveitis: predforte TID OU 
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2 weeks later… CASE #6
61 y/o F with complaints of sudden blurred vision OS

PMH:
• Recurrent ovarian cancer s/p surgery, now on trametinib
• Atrial fibrillation
• HLD
• HTN

Exam:
• BCVA 20/25   CF@2ft
• IOPs: 16/14
• Slit lamp: unremarkable OU

Tx: D/C drug and multiple intravitreal 
anti-VegF injections

2 months later… BCVA: 20/30

MAPK SIGNALLING PATHWAY

BRAF

RAS

MEK

ERK
Gene transcription, 

growth and 
proliferation

cell
nucleus

trametinib

dabrafenib
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WHAT DOES THIS MEAN FOR THE PATIENT?

MEKi
• 15% of patients can get fluid behind the retina, which may cause blurred vision. The fluid 

resolves on its own but sometimes dose-holds are required

• <0.3% of patients may develop bleeding behind the eye, which may cause more drastic 
changes to vision

BRAFi
• 5% of patients may develop inflammation of the eye, which can be treated with a steroid drop
• Patients may develop squamoproliferative eyelid lesions

TREATMENT/MANAGEMENT
MEKAR

• Observation/dose-hold as deemed by drug company

Retinal Vein Occlusion

• Anti-VegF intravitreal injection

• Topical drops to control IOP

Uveitis

• Steroid drops

Squamoproliferative Lesions

• Surgical excision

TAKE-HOME POINTS

• Always check medication list (google is your friend)
• If your systemic work-up is negative and things don’t make sense, don’t forget about 

drugs!!

• canestrj@mskcc.org
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