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SYSTEMIC MEDICATIONS AND 
OCULAR COMPLICATIONS

CECELIA KOETTING OD FAAO DIPABO

UNIVERSITY OF COLORADO SCHOOL OF MEDICINE
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DISCLOSURES FOR CECELIA KOETTING
*ALL RELEVANT FINANCIAL CONFLICTS HAVE BEEN MITIGATED

• OCULAR THERAPEUTIX

• GLAUKOS

• HORIZON 

• EYEVANCE/SANTEN 

• IVANTIS

• ORASIS

• CLARIS BIO

• ALDEYRA

• DOMPE

• RVL

• OYSTER POINT

• ALLERGAN 

• ALCON

• VISUS

• THEA

• BRUDER

• GLAUKOS

• B + L

• KALA

• TWENTY/TWENTY 
THERAPEUTICS

• MYZE

• AZURA

• SCOPE

• IVERIC BIO

• LENZ
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WHY

Knowing all medications patients are 
currently and have previously taken is 
important

Many Systemic medications have ocular 
side effects

Some are more concerning than others and 
Optometrists must be prepared to manage
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ANTI-SEIZURE MEDICATION
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TOPIRAMATE

• USED FOR ANTI-SEIZURE AND MANY OTHER THINGS

• IIH,

• IS A SULFA DRUG

• CAN CAUSE 

• SECONDARY ANGLE-CLOSURE GLAUCOMA

• VISUAL FIELD DEFECTS

• UVEITIS

• OCULOGYRIC CRISIS

• PROLONGED INVOLUNTARY UPWARD DEVIATION OF EYES
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OTHERS

• GABAPENTIN

• ALSO USED FOR NEUROPATHY

• CAUSES NYSTAGMUS, DIPLOPIA AND VISUAL FIELD DEFECTS

• VIGABATRIN

• CENTRAL VISUAL FIELD LOSS WITH OPTIC ATROPHY 
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ANTIARRHYTHMICS
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• ANTI-ARRHYTHMIC MEDICATION FOR VENTRICULAR 
TACHYCARDIA AND FIBRILLATION, AND ATRIAL FIBRILLATION

• BLOCKS CALCIUM, POTASSIUM AND SODIUM 
CHANNELS IN CARDIAC TISSUE

• OCULAR SIDE EFFECTS

• CORNEAL VERICILLATA AKA WHORL KERATOPATHY

• 70-100% OF PATIENTS

• LENTICULAR SUBCAPSULAR OPACITIES 50-60% 
PATIENTS

• OPTIC NEUROPATHY

AMIODARONE

9

OTHER DRUGS CAUSING WHORL KERATOPATHY

• Glaucoma/iop loweringRhokinase inhibitor (topical)

• For goutIndomethacin

• RA, Lupus, malariaChloroquine/hydroxychloroquine

• Breast cancerTamoxifen
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DIGOXIN

• ANOTHER ANTIARRHYTHMIC 

• PHOTORECEPTOR TOXICITY IN THE RETINA RESULTING IN

• YELLOWING OF VISION

• SCINTILLATING SCOTOMA

• BLURRED VISION

• USUALLY REVERSE WHEN MEDICATION STOPS
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ETHAMBUTOL

• USED FOR TREATMENT OF TUBERCULOSIS AND MYCOBACTERIUM AVID COMPLEX LUNG DISEASE

• MOA PREVENT CELL WALL SYNTHESIS IN MYCOBACTERIA

• OCULAR SIDE EFFECTS
• OPTIC NEUROPATHY

• BILATERAL CENTRAL VISION LOSS

• CV LOSS

• CENTRAL /CECOCENTRAL VF SCOTOMA

• OPTIC ATROPHY

• SOME VISUALLY RECOVER
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ANTICHOLINERGICS

• ANTIHISTAMINES

• ANTIPSYCHOTICS

• ANTISPASMODICS

• OCULAR SIDE EFFECTS

• DECREASE AQUEOUS PRODUCTION

• DRY EYE 
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ANTI-ANXIETY 
AND DEPRESSION 
MEDICATION

• DECREASE IN TEARING

• CAN BE THE TIPPING POINT 

FOR A PATIENT
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ISOTRETINOIN 
AND ACCUTANE

• BOTH USED FOR ACNE TREATMENT

• REDUCES SEBACEOUS GLAND SIZE 
AND DECREASES SEBUM 
PRODUCTION

• ALSO ANTI INFLAMMATORY 
PROPERTIES

•
CREATES MGD, OCULAR SURFACE 
IRRITATION, DECREASE CONTACT 
LENS INTOLERANCE, 
VLEPHAROCONJUNCTIVITIS, 
DECREASE VISION, INCREASED 
HORDEOLUM
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TAMSULOSIN

• AKA FLOMAX

• USED TO TREAT PROSTATE ENLARGEMENT 
AND IMPROVE URINARY FLOW IN MEN

• WILL CAUSE INTRAOPERATIVE FLOPPY IRIS 
SYNDROME

• CAN INCREASE RISK DURING 
CATARACT SURGERY

• EVEN IF DRUG DISCONTINUED, 
LIFETIME RISK EXISTS

16
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BISPHOSPHONATES

• FOSAMAX- MOST COMMON

• PRESCRIBED FOR POST-

MENOPAUSAL WOMEN TO PREVENT 
CALCIUM BONE LOSS

• OCULAR COMPLICATIONS

• ORBITAL INFLAMMATION

• UVEITIS

• SCLERITIS

12/1/23Sample Footer Text 17
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HYDROXYCHLOROQUINE/CHLOROQUINE

• USED TO TREAT MALARIA, LUPUS AND 
RHEUMATOID ARTHRITIS

• CORNEAL WHORL KERATOPATHY

• IS A RETINAL TOXIN AND EFFECTS ARE 
IRREVERSIBLE

• LIFETIME CUMULATIVE DOSE 
DEPENDANT

• MONITOR 
• HVF 10-2

• OCT MACULA 
• COLOR VISION

• 1 X A YEAR UP TO 5 YEARS AND 
THEN INCREASE FREQUENCY
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• MANY USES

• CHRONIC USE CAN CAUSE 

OCULAR SIDE EFFECTS

• RAISED INTRAOCULAR 

PRESSURE

• LEAD TO GLAUCOMA

• CATARACT PROGRESSION 
OF NS

• POSTERIOR SUBCAPSULAR 

CATARACTS. 

ORAL 
CORTICOSTEROIDS

19

TETRACYCLINES

• MULTIPLE IN THIS CLASS

• MINOCYCLINE

• USED TO TREAT ACNE

• OCULAR SIDE EFFECTS

• INCREASED INTRACRANIAL 
PRESSURE

• LEADING TO 
PAPILLEDEMA

• CAN CAUSE VISION LOSS

• MAY HAVE HEADACHE 
AND RINGING 

20
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ERECTILE DYSFUNCTION 
MEDICATIONS

21

SILDENAFIL AND TADALAFIL

Can cause bluish discoloration of vision 1-2 hours after ingestion

Non-arteritic ischemic optic neuropathy

Cilioretinal artery occlusion

Central serous chorioretinopathy
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MORE QUESTIONING

• NO HISTORY OF DIABETES 

• HTN CONTROLLED WITH ORAL MEDICATION 

• BP NORMAL IN OFFICE THAT DAY

• DOES CURRENTLY USE SILDENAFIL AND HAS USED FOR THE LAST 

SEVERAL YEARS

• NO HX OF MAJOR SURGERIES WITH COMPLICATIONS OR BLOOD 
LOSS/SIGNIFICANT BP DROP

• DOES NOT REPORT EXCESSIVE ALCOHOL USE

25

NON-ARTERITIC ISCHEMIC OPTIC NEUROPATHY

• LOCALIZED ISCHEMIC EVENT AT JUNCTION OF OPTIC NERVE

• MAY BE YOUNGER IN AGE THAN AION (40-60 YOA)

• SIGNS AND SYMPTOMS

• SUDDEN PAINLESS VISION LOSS

• 30-2 SEVERE DEFECT

• VA DECREASED

• LESS SEVERE THAN AION

• APD

• PALE DISC SWELLING

• FLAME SHAPED HEME

26
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NAION

• DIAGNOSIS OF EXCLUSION
• NORMAL MRI

• MAY FIND CHRONIC MICROVASCULAR CHANGES ON MRV
• NORMAL ESR/CRP

• 40% SHOW SOME IMPROVEMENT IN VISION OVER THE NEXT 6 MONTHS
• MONITOR WITH VISUAL FIELDS

• OPTIC NERVE EDEMA WILL RESOLVE WITHIN 8 WEEKS

• CAN MONITOR WITH OCTG

• RISK OF CONTRALATERAL EYE INVOLVEMENT

27

NAION AND SILDENAFIL

• 2006 STUDY MONITORING 13000 MEN SHOWED NO INCREASE 
RISK OF NAION IN PATIENTS ON SILDENAFIL WHEN COMPARED 

WITH SIMILAR POPULATION NOT ON THE MEDICATION.

• INCIDENCE OF 2.8 PATIENTS PER 100,000 MEN >50YOA

28



12/1/23

15

NAION AND SILDENAFIL

• 2015 STUDY OF 1109 CASES OF NAION ALSO SHOWED NO INCREASED 
CORRELATION WITH USE OF SILDENAFIL OR A PDE-5INHIBITOR WITHIN 30
DAYS OF ONSET

• CASES WERE MORE LIKELY TO HAVE HYPERLIPIDEMIA, DIABETES, 
HYPERTENSION, MYOCARDIAL INFARCTION AND CEREBROVASCULAR ACCIDENT

29

NAION TREATMENT

• IT HAS BEEN SUGGESTED IN A STUDY BY FOULDS IN THE 1970’S THAT 

THE PATIENTS MAY BENEFIT LONG TERM VISUAL RECOVERY FROM THE 
USE OF 40-60MG OF ORAL PREDNISONE FOR 1 MONTH. 

• 85% OF PATIENTS TREATED WITH 60MG ORAL PREDNISONE 
SHOWED VISUAL ACUITY IMPROVEMENT COMPARED TO THOSE 
UNTREATED
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NAION TREATMENT

• MORE RECENT STUDY, 2008, HAYREH AND ZIMMERMAN 696 EYES

• TREATED WITHIN 2 WEEKS OF ONSET WITH 70MG ORAL PREDNISONE 
TAPERED

• 69.8% OF EYES TREATED HAD AN IMPROVEMENT IN VISUAL ACUITY

• ONLY 40.5% OF EYES UNTREATED HAD AN IMPROVEMENT IN VISUAL 
ACUITY

31

CHEMOTHERAPY
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CHEMO OVERVIEW

• CHEMOTHERAPY IS A DRUG TREATMENT THAT USES POWERFUL CHEMICALS TO KILL FAST-GROWING CELLS 
IN YOUR BODY.

• CANCER CELLS GROW AND MULTIPLY MUCH MORE QUICKLY THAN MOST CELLS IN THE BODY.

• MANY	TIMES	CHEMOTHERAPY	DRUGS	ARE	NOT	USED	ALONE

• MULTIPLE	DRUGS	ARE	USED	AT	THE	SAME	TIME	AND	ARE	COUPLED	WITH	STEROIDS.	

• DELIVERED EITHER INTRAVENOUSLY OR ORALLY IN PILL FORM

• MAY OR MAY NOT BE USED IN CONJUNCTION WITH RADIATION

33

Chemotherapy Agents
Alkylating Agent

Cancer Type Ocular Side Effects
Cisplatin Head and neck, lung, cervical, ovarian, testicular, upper 

gastrointestinal, osteogenic sarcoma, neuroblastoma, brain 
tumor in children, bladder cancer

• Optic Neuritis
• Papilledema
• Transicent cortical blindness
• Homonymous hemianopsia
• Central scotoma
• Macular pigment changes
• CRAO

Carboplatin Lung cancer, head and neck, ovarian, breast, gastro-
intestinal, and osteogenic sarcoma

• Optic neuropathy
• Maculopathy
• Limitation of ocular motility

Oxaliplatin Colon cancer, esophageal, pancreatic, epithelial ovarian, 
non-hodgkin’s lymphoma, testicular cancer

• Blurred vision
• Eye pain
• Epiphora
• Conjunctivitis
• Visual field defects

Chlorambucil Hodgkin’s and non-hodgkin’s disease, adult chronic 
lymphocytic leukemia

• Keratitis
• Diplopia
• Papilledema
• Retinal hemorrhages

Cyclophosphamide Breast cancer, lymphomas, leukemias, retinoblastoma, small 
cell lung cancer, ovarian, sarcoma, multiple myeloma

• Blurred vision
• Keratoconjunctivis sicca
• Blepharoconjunctivitis
• Epiphora

Ifosphamide Soft tissue sarcoma, osteosarcoma, non-hodgkin’s 
lymphoma, small cell lung cancer, ovarian, testicular, 
cerivical

• Blurred vision
• Conjunctivitis 

Busulfan Chronic myeloid leukemia • Posterior sub-capsular cataract
• Blurred vision
• Keratoconjunctivitis sicca

Carmustine Brain neoplasms, multiple myeloma, hodgkin’s and non 
hodgkin’s lymphoma, cutaneous T-cell lymphoma, malignant 
melanoma

• Optic neuro-retinitis
• Optic neuritis
• Blurred vision
• Diplopia
• Optic Atrophy
• Retinopathy

Ho	WL,	Wong	H,	Yau T.	The	ophthalmological	complications	of	targeted	agents	in	cancer	therapy:	what	do	we	need	to	know	as	ophthalmologists? Acta	Ophthalmol. 2013;91(7):604-609.
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MOST COMMON ANTERIOR 
SEGMENT AND ADNEXAL SIDE 

EFFECTS 

35

OCULAR SURFACE DISEASE

• DRY EYE DISEASE

• EPIPHORA

• 2/2 LACRIMAL GLAND STENOSIS OR OSD?

• SURGICAL TX

36
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NEUROTROPHIC 
KERATITIS

37

NEUROTROPHIC KERATITIS

• DEGENERATIVE CORNEAL DISEASE CAUSED BY DAMAGE OF THE TRIGEMINAL CORNEAL 
INNERVATION

• BREAKDOWN OF EPITHELIUM 

• CORNEAL ULCERATION

• RARE DISEASE

• FEWER THAN 65,000 IN THE US

Sacchetti M, Lambiase A. Diagnosis and management of neurotrophic keratitis. Clin Ophthalmol. 2014;8:571-579.
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GRAFT VS HOST DISEASE

39

GVHD

• SYSTEMIC DISORDER THAT OCCURS WHEN THE GRAFT'S IMMUNE CELLS 
RECOGNIZE THE HOST AS FOREIGN AND ATTACK THE RECIPIENT’S BODY 
CELLS. 

• “GRAFT” = TRANSPLANTED, OR DONATED TISSUE

• “HOST” = TISSUES OF THE RECIPIENT

• COMMON COMPLICATION
• FOLLOWING ALLOGENEIC BONE TRANSPLANTATION (MOST COMMON)
• FOLLOWING TRANSPLANTATION OF SOLID ORGANS THAT ARE RICH IN LYMPHOID CELLS (EG. LIVER)
• FOLLOWING TRANSFUSION OF UN-IRRADIATED BLOOD
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1. ACUTE CLASSIC GVHD: PRESENTS WITHIN 100 DAYS OF 
TRANSPLANTATION WITH CLASSICAL CLINICAL FEATURES 
OF ACUTE GVHD.

2. PERSISTENT, RECURRENT, OR LATE-ONSET ACUTE GVHD: 
MANIFESTS WITH CLINICAL FEATURES OF CLASSIC ACUTE 
GVHD BUT AFTER 100 DAYS OF TRANSPLANTATION.

3. CLASSIC CHRONIC GVHD: PRESENTS AFTER 100 DAYS OF 
TRANSPLANT WITH CLASSIC CLINICAL FEATURES OF 
CHRONIC GVHD.

4. OVERLAP SYNDROME: MAY PRESENT AT ANY TIME POST-
TRANSPLANT WITH FEATURES OF BOTH ACUTE AND 
CHRONIC GVHD [1].

41

OCULAR 
PRESENTATION•

•
•

•

•
•

•

•
•

•

•
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LID/ADNEXAL CHANGES
• ECTROPION

• TREATMENT PALLIATIVE VS SURGICAL REPAIR?

• TRICHIASIS

• CAUSE ?

• EPILATION, CAUTERIZATION OR SURGICAL TREATMENT

• PERIORBITAL CUTANEOUS HYPERPIGMENTATION

• PERIORBITAL EDEMA

• COLD COMPRESSES

• TOPICAL OR ORAL STEROIDS POSSIBLE TREATMENT
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CATARACT FORMATION

• REMEMBER HIGH LEVELS OF STEROIDS USED IN MANY PROTOCOLS

• CAN CAUSE SECONDARY DEVELOPMENT OF PSC CATARACTS. 

• POSSIBLE CATARACT SURGERY

• AGE, QOL CONSIDERATIONS

• TIMING WITH TREATMENT
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RETINAL VEIN OCCLUSIONS

• HIGHER RISK WITH USE OF VANDETANIB

• ARTERIOSCLEROSIS ASSOCIATED WITH CRVO AND 
BRVO DUE TO ARTERIES AND VEINS SHARING OF 
TISSUE

• END RESULT IS BLOOD STASIS AND HYPOXIA; CYCLE 
OCCURS WHEN BLOOD BACKS UP IN CAPILLARY BEDS, 
THEN LEAKAGES, EDEMA, AND FLAME HEMORRHAGES 
IN ANTERIOR CAPILLARY BED AND THEN INTER-RETINAL 
HEMORRHAGES IN DEEPER CAPILLARY BED

45

CRVO AND 
BRVO 
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VEIN AND ARTERY 
TREATMENT

• TREAT THE COMPLICATIONS

• REFER TO RETINA

• RVO

• NEOVASCULARIZATION VS 

MACULAR EDEMA

• INJECTIONS

• STEROID VS ANTI-VEGF

• LASER PHOTOCOAGULATION

• SURGICAL THERAPY

12/1/23Sample Footer Text 48
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VISUAL FIELD DEFECTS

• VARY DEPENDING ON MEDICATION

• CISPLATIN – CENTRAL SCOTOMA OR 
HOMONYMOUS HEMIANOPSIA

• PACLITAXEL AND OXALIPLATIN- GENERAL VFD

• OXALIPLATIN TEND TO BE TEMPORARY

• RESOLVE 3 WEEKS AFTER MEDICATION 
CESSATION

• IN MORE EXTREME CASES, TRANSIENT CORTICAL 
BLINDNESS HAS BEEN REPORTED IN RELATION TO THE 
USE OF SOME CHEMOTHERAPY DRUGS AND 
BIOLOGIC AGENTS.

12/1/23Sample Footer Text 49
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HORMONE 
MODULATION

• TAMOXIFEN

• SELECTIVE ESTROGEN RECEPTOR 

MODULATOR

• USED FOR 5 YEARS AFTER 

HORMONE RECEPTOR-POSITIVE 
BREAST CANCER TO REDUCE RISK OF 

RE-OCCURANCE

• SOME INSTANCES OF USE AS 

PREVENTATIVE

12/1/23Sample Footer Text 50
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TAMOXIFEN RETINOPATHY

• CHARACTERIZED BY CRYSTALLINE DEPOSITS AND PSEUDOCYSTIC FOVEAL CAVITATIONS

• OCCURS 1.5 TO 11.8%

• MONITOR PATIENTS: (FREQUENCY NOT DEFINED)

• OCT MACULA

• VF 10-2

• IN SOME PATIENTS REFRACTILE CRYSTALLINE DEPOSITS APPEAR TO FADE

•nding T., Nielsen N.V.  Retinopathy caused by treatment with tamoxifen in low dosage.
Acta Ophthalmol (Copenh). 1983; 61: 45-50
Heier JS, Dragoo R.A. , Enzenauer R.W. Screening for ocular toxicity in asymptomatic patients treated with tamoxifen.Am J Ophthalmol. 1994; 117: 772-775
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OTHER DRUGS CAUSING MYDRIASIS

• HOMEOPATHIC DROPS WITH BELLADONNA IN THEM
• SIMILISAN

• OVER USE OF VISINE

• SCOPOLAMINE PATCH

• ANTI-MOTION SICKNESS MEDICATION

• ADDERALL , DIPHENHYDRAMINE

• ILLEGAL DRUGS

• METHAMPHETAMINE

• COCAINE

• ECSTACY

• LSD

53

DRUGS CAUSING MIOSIS

• FENTANYL

• OXYCODONE

• CODEINE

• HEROIN

• MORPHINE

• METHADONE
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QUESTIONS?
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THANK YOU!
DR.CECELIAKOETTING@GMAIL.COM
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Please scan for CE
Credits

OS15 - Systemic Medication and Ocular Complications 

9:45 am - 10:45 am Glen 201-203
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