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M
any of us have patients who 
are being treated for cancer 
and may be experiencing 
or at risk for ocular side 
effects of their treatment. 

It is important for optometrists to be 
aware of the risk of side effects related 
to cancer treatment so that we can 
monitor, help manage, and provide 
comfort to patients in a difficult time.

This article reviews the ocular side 
effects of treatments commonly 
used for patients with cancer. 
Understanding these effects can help 
us to better anticipate what our 
patients may experience and how 
best to handle these complications.

RADIATION AND INTERFERON 
Radiation is an area-targeted treat-

ment, so, unless the area treated is 

near the eye, it is unlikely there will 
be ocular effects. Patients who are 
treated with radiation in or near the 
eye may experience pigmentation 
changes, peeling of the skin, blisters, 
and skin photosensitivity, among 
other things. Those who are being 
treated with both chemotherapy and 
radiation at the same time may note 
an increase in severity of the side 
effects associated with a particular 
chemotherapy drug.

Interferon is a natural substance 
made by our white blood cells that 
helps our body’s immune system fight 
infection and disease. Interferon can 
also be made in a laboratory, and can 
be used to help control the growth of 
cancer or to kill cancer cells. Because 
interferons are cytokines, they are con-
sidered a type of immunomodulatory 

agent. These medications can be deliv-
ered intravenously, intramuscularly, or 
via the urethra.

CHEMOTHERAPY AND BIOLOGICS
Chemotherapy agents are delivered 

either intravenously or orally in pill 
form, and they may or may not be 
used in conjunction with radiation. 
Which drug, how often, and how many 
treatments are required depends on 
the type and location of the cancer 
and its staging (Table 1). Many times 
chemotherapy drugs (Table 2) are not 
used alone, but rather multiple drugs 
are used at the same time and are 
coupled with steroids.

Biologic drugs, or biologics, are 
compounds produced from living 
organisms or containing components 
of living organisms. There are many 
biologic drugs currently in use by 
oncologists to disrupt the growth 
and survival of cancer cells.1 In theo-
ry, biologic therapies have fewer side 
effects (Table 3) than cytotoxic drugs, 
which are less specific in the cells that 
they target.

Any of these medications can have 
side effects, including ocular side 
effects, as outlined in the sections 
below. When these occur, cessation of 
treatment may be an option to relieve 
the unwanted effects, but the risks 
and benefits of this decision must 
be weighed and discussed with the 
patient’s oncologist.

CANCER TREATMENT 
AND THE EYES

Some lifesaving therapies can have 
vision-threatening side-effects.
 BY CECELIA KOETTING, OD, FAAO 
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ANTERIOR SEGMENT AND 
ADNEXAL SIDE EFFECTS

The most common ocular side 
effects of anticancer medications are 
related to dry eye and conjunctivitis. 
Patients frequently report symptoms 
including epiphora, blurred vision, 
foreign body sensation, blepharitis, 
eye pain, photophobia, and redness.

Treating these patients is the same 
as treating any other patient with 
dry eye disease or blepharitis. While 
examining the patient, determine the 
underlying cause (eg, meibomian gland 
dysfunction related to evaporative dry 
eye or poor tear production). Based on 
this, choose appropriate care, includ-
ing topical lubricants, lid hygiene, 
warm compresses, nutraceuticals, 
in-office lid treatments, and topical 
medications such as ocular steroids, 
cyclosporine, or lifitegrast ophthalmic 
solution 5% (Xiidra, Novartis).

Epiphora, in a few cases, has been 
shown to be caused by permanent lac-
rimal gland stenosis in patients receiving 
a chemotherapy regimen of cyclophos-
phamide, methrotrexate, and 5-fluo-
rouracil.2,3 These patients may require 
corrective surgery after treatment.

Periorbital cutaneous changes such 
as hyperpigmentation can occur with 
chemotherapy, and the likelihood of 
this increases with higher dosages. 
There is nothing available to treat 
these changes, but they sometimes 
resolve after cessation of treatment. 
Periorbital edema can also occur with 

chemotherapy and with use of bio-
logics such as methotrexate, 5-fluo-
rouracil, erlotinib, pazopanib, and 
imatinib.2 Patients may respond well 
to cold compresses and in some cases 
topical or oral steroids.

Trichiasis and ectropion, which 
can lead to corneal irritation and in 

worst cases cornea ulcers, have been 
noted as side effects of 5-fluorouracil, 
gefitinib, erlotinib, cetuximab, and 
panitumumab. Heavy lubrication, along 
with lash epilation, will help to control 
the corneal irritation. In some cases, 
oculoplastic surgery may be needed 
to reverse long-term ectropion. If a 
patient develops an ulcer or abrasion 
from these sequelae, treat appropriately 
and address the underlying problem to 
avoid recurrence.

Posterior subcapsular cataracts have 
been known to form with the use of 
large doses of busulfan.2,4 Depending 
on the level of the visual effect, these 
patients may need cataract surgery.

Patients who have had a full or 
partial corneal transplant should be 
monitored closely when undergoing 
interferon treatment. Acute rejection 
has been reported with the use of 
alpha-2 interferon.3

s

    The most common ocular side effects of anticancer medications are 
related to dry eye and conjunctivitis.

s

    Cessation of treatment often leads to resolution of side effects, but any 
decision of this nature must be discussed with the patient’s oncologist.

s

    Being aware of the ocular side effects of anticancer treatments is 
an important part of the optometrist’s role in comanaging patients 
with cancer. 

 AT A GLANCE

TABLE 1. TNM Classification System

Primary Tumor (T)

TX Primary tumor cannot be measured

T0 No evidence of primary tumor

Tis Carcinoma in situ (has not spread to 
neighboring tissue)

T1, T2, T3, T4 Size and/or extent of primary tumor

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be 
measured

N0 No regional lymph node involvement

N1, N2, N3 Involvement of regional lymph nodes 
(number and/or extent of spread)

Metastasis (M)

MX Distant metastasis cannot be 
measured

M0 No distant metastasis

M1 Distant metastasis (cancer has 
spread to distant parts of the body)

Adapted from: What is cancer staging? American Joint Committee on Cancer. www.cancer-
staging.org/references-tools/Pages/What-is-Cancer-Staging.aspx. Accessed September 9, 2020.

(Continued on page 48)
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TABLE 2. Chemotherapy Agents

ALKYLATING AGENTS

Cancer Type Ocular Side Effects

Cisplatin Head and neck, lung, cervical, ovarian, testicular, 
upper gastrointestinal, osteogenic sarcoma, 
neuroblastoma, brain tumor in children, bladder

Optic neuritis, papilledema, transient cortical 
blindness, homonymous hemianopsia, central 
scotoma, macular pigment changes, CRAO

Carboplatin Lung, head and neck, breast, gastrointestinal, and 
osteogenic sarcoma

Optic neuropathy, maculopathy, limitation of ocular 
motility

Oxaliplatin Colon, esophageal, pancreatic, epithelial, ovarian, 
non-Hodgkin lymphoma, testicular

Blurred vision, eye pain, epiphora, conjunctivitis, 
visual field defects

Chlorambucil Hodgkin and non-Hodgkin lymphoma, adult chronic 
lymphocytic leukemia

Keratitis, diplopia, papilledema, retinal hemorrhages

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

Blurred vision, keratoconjunctivitis sicca, 
blepharoconjunctivitis, epiphora

Ifosfamide Soft tissue sarcoma, osteosarcoma, non-Hodgkin 
lymphoma, small-cell lung cancer, ovarian, 
testicular, cervical

Blurred vision, conjunctivitis

Busulfan Chronic myeloid leukemia Posterior subcapsular cataract, blurred vision, 
keratoconjunctivitis sicca

Carmustine Brain neoplasms, multiple myeloma, Hodgkin and 
non-Hodgkin lymphoma, cutaneous T-cell lymphoma, 
malignant melanoma

Optic neuroretinitis, optic neuritis, blurred vision, 
diplopia, optic atrophy, retinopathy

ANTIMETABOLITES

Cytosine arabinoside Acute myeloid leukemia, lymphocytic leukemia, 
lymphomatous meningitis, chronic myeloid 
leukemia

Ocular pain, epiphora, foreign body sensation, 
photophobia, blurred vision, conjunctival hyperemia, 
corneal punctate opacities, optic neuropathy

5-Flourouracil, 
capecitabine

Skin, head and neck, breast, gastrointestinal, 
colorectal, cervical

Blurred vision, ocular pain, photophobia, epiphora, 
conjunctivitis, periorbital edema, ectropion, keratitis

Methotrexate Breast, choriocarcinoma, osteogenic sarcoma, 
acute leukemia, cutaneous lymphoma, head and 
neck

Periorbital edema, ocular pain, blurred vision, 
photophobia, conjunctivitis, blepharitis, optic 
neuropathy, INO, macular edema,* RPE changes*

Pemetrexed Pleural mesothelioma, small-cell lung cancer Epiphora, conjunctivitis

Fludarabine B-cell chronic lymphocytic leukemia, non-Hodgkin 
lymphoma, acute leukemias, mycosis fungoides

Diplopia, photophobia, optic neuritis, blurred vision

Pentostatin Hairy cell leukemia, cutaneous T-cell lymphoma, 
chronic lymphocytic leukemia

Blurred vision, conjunctivitis, epiphora, dry eye, 
photophobia, retinopathy
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POSTERIOR SEGMENT SIDE EFFECTS
Posterior segment side effects of 

anticancer medications can cause 
decreased vision. Some changes can 
be permanent and others temporary. 
Cisplatin and topoisomerase inhibi-
tor type II have been found to cause 
central retinal artery occlusions, and 
retinal vein occlusions have been 
seen with vandetanib (Caprelsa, 
Genzyme).2,3,5-7 These changes should 
be comanaged with a retina specialist.

Visual field defects can vary depend-
ing on the medication. The chemo-
therapy drug cisplatin can cause 
central scotoma or homonymous 
hemianopsia.2 General visual field 
defects have been seen with use of 
paclitaxel (Abraxane, Celgene) and 
oxaliplatin (Eloxatin, Sanofi-Aventis). 
The effects of oxaliplatin were found 
to be temporary in most cases and 
resolved within 3 weeks of medication 
cessation.8 In more extreme cases, 
transient cortical blindness has 
been reported in relation to the use 
of some chemotherapy drugs and 
biologic agents.2,3,9 Discussion with 
patients regarding adaptation to visual 

changes and prognosis for improve-
ment is important. Temporary prisms 
and other low vision devices may be 
helpful in improving these patients’ 
quality of life.

Retinopathy can occur with 
mitotane (Lysodren, HRA Pharma), 
tamoxifen (Soltamox, Fortovia 
Therapeutics), and interferon treat-
ment.1 Patients are typically treated 
with tamoxifen for 5 years and should 
be seen annually for appropriate test-
ing and dilation to monitor for toxic-
ity. Approximately 3% of patients on 
tamoxifen treatment may develop 
macular crystals or drusen, along with 
pigmentary changes.3 Tamoxifen is an 
estrogen receptor modulator, and it 
has been reported to cause bilateral 
optic neuritis leading to optic atro-
phy and vision loss in high doses.3 All 
of these findings will typically resolve 
with cessation of medication, but 
it is important to monitor patients 
closely to identify any toxicity as early 
as possible.

NEURO-OPHTHALMIC SIDE EFFECTS
Neurotoxic side effects of chemo-

therapy such as optic neuropathies 
are well documented. These can 

manifest as papilledema, retinal 
edema, and optic neuritis. There have 
been cases of unilateral and bilateral 
retrobulbar neuritis, linked often 
to patients receiving high doses or 
high cumulative doses of chemo-
therapy.2,5-7 Patients receiving chemo-
therapy via intracarotid injection have 
presented with more severe ocular 
and orbital toxicity including ipsilat-
eral retrobulbar neuritis.3

Administration of carboplatin 
via sub-Tenon injection has been 
associated with ocular motility 
restriction, resulting in diplopia.2 
This should resolve over time with 
no lasting effects.

Neurotoxic side effects can also be 
associated with the use of interferon 
treatment. Unilateral and bilateral 
anterior ischemic optic neuropathy 
has been shown to occur with use of 
interferons.1 In the long term, this can 
lead to optic nerve atrophy and per-
manent vision loss.

KNOWLEDGE AND COMPASSION: 
A WINNING COMBINATION

Even in the era of COVID-19 when 
we may not be able to physically hold 

TABLE 2. Chemotherapy Agents (continued)

MIOTIC INHIBITORS

Cancer Type Ocular Side Effects

Paclitaxel Breast, ovarian Scintillating scotoma, visual field impairment, photopsia, 
ischemic optic neuropathy

Docetaxel Breast, gastric, gastro-esophageal 
adeonocarcinoma, head and neck, prostate, 
non–small-cell lung carcinoma

Erosive conjunctivitis, punctal stenosis, canalicular 
narrowing, naso-lacrimal duct obstruction 

Vincristine Lymphoblastic leukemia, Ewing sarcoma, 
Hodgkin and non-Hodgkin disease, lung, breast, 
soft tissue sarcomas

Cranial nerve palsies (ptosis, lagophthalmos, INO, corneal 
hyperesthesia), optic neuropathy, optic atrophy, cortical 
blindness, night blindness

Topoisomerase 
inhibitor type II

Retinoblastoma CRAO, retinal toxicity

Abbreviations: CRAO, central retinal artery occlusion; INO, internuclear ophthalmoplegia; RPE, retinal pigment epithelium
*in conjunction with cyclophosphamide when administered intra-carotid

(Continued from page 46)

(Continued on page 50)
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TABLE 3. Biologic Agents

INHIBITORS OF EPIDERMAL GROWTH FACTOR RECEPTOR

Cancer Type Ocular Side Effects

Gefitinib Non–small-cell lung cancer Corneal erosion, corneal perforation, trichiasis, dry 
eye syndrome, blepharitis, conjunctivitis

Erlotinib Non–small-cell lung cancer, pancreatic Corneal erosion, corneal perforation, infectious 
keratitis, trichiasis, periorbital rash, periorbital 
swelling, ectropion, conjunctivitis

Cetuximab Colorectal, head and neck squamous cell carcinoma Corneal epithelial toxicity, corneal erosion, corneal 
perforation, trichiasis, dry eye syndrome, meibo-
mian gland dysfunction, blepharitis, conjunctivitis

Panitumumab Colorectal Corneal perforation, conjunctivitis, hyperemia, 
epiphora, trichiasis

INHIBITORS OF VASCULAR ENDOTHELIAL GROWTH FACTOR RECEPTOR

Sunitinib Renal cell carcinoma, gastrointestinal stromal 
tumors

Central visual field defect, cortical blindness, retinal 
detachment/tear

Pazopanib Renal Blurred vision, periocular edema, ptosis, corneal 
toxicity, retinal detachment/tear, retinal artery/vein 
occlusion, papilledema, optic neuropathy, uveitis, 
macular edema, conjunctival hemorrhage, retina/
vitreous hemorrhage

Bevacizumab Colorectal, non–small-cell lung cancer, renal cell 
carcinoma, glioblastoma, cutaneous melanoma

Cortical blindness, optic neuritis, optic neuropathy

INHIBITORS OF TUMOR-SPECIFIC PROTEINS

Crizotinib Non–small-cell lung cancer Flashes, light trails, image persistence, light/dark 
adaptation abnormality

Imatinib Chronic myeloid leukemia, gastrointestinal 
stromal tumors

Periorbital edema, subconjunctival hemorrhage, 
conjunctival chemosis, epiphora, ulcerative 
keratitis, dry eye syndrome, blurred vision, optic 
neuritis, optic disc edema, retinal edema, cystoid 
macular edema

Vandetanib Melanoma Uveitis, iritis, retinal vein occlusion

Ipilimumab Malignant melanoma Dry eye syndrome, proptosis, swelling of EOM, 
diplopia, iridocyclitis

Ganglioside GD2 Neuroblastoma Photophobia, accommodative deficiency, mydriasis
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our patients’ hands, it is important 
for us to reach out and show compas-
sion and help as much we can. Being 
aware of the ocular side effects of 
anticancer treatments and alleviating 
patients’ discomfort when possible 
are important parts of our role in 
comanaging patients with cancer. n 
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TABLE 3. Biologic Agents (continued)

ESTROGEN RECEPTOR MODULATOR

Cancer Type Ocular Side Effects

Tamoxifen Breast Crystalline retinopathy, macular 
edema, blurred vision, macular hole

INTERFERONS

Interferon-alpha, 
Interferon-beta, 
Interferon-gamma

Hematologic malignancies, chronic myeloid leukemia, bladder, 
melanoma, multiple myeloma, hairy cell leukemia, Kaposi sarcoma, 
follicular non-Hodgkin lymphoma, condyloma acuminate, kidney, 
carcinoid syndrome, islet cell tumor, desmoid tumor

Alopecia, trichiasis, corneal allograft 
rejection, retinopathy, retinal vein/
artery occlusions, anterior ischemic 
optic neuropathy, myasthenia gravis, 
cranial nerve palsy

Abbreviation: EOM, extraocular muscles

2.09 million people per year are diagnosed with 
lung cancer

2.09 million people per year are diagnosed with 
breast cancer

1.8 million people per year are diagnosed with 
colorectal cancer

1.28 million people per year are diagnosed with 
prostate cancer

1.04 million people per year are diagnosed with skin 
cancer (nonmelanoma)

1.03 million people per year are diagnosed with 
stomach cancer

Treatment for each of these cancers may involve not only 
systemic chemotherapy but also steroids, interferon, 
radiation or chemoradiation, biologics, and/or surgery.

*Source: Cancer. World Health Organization. 12 September 2018. www.who.int/news-room/fact-sheets/detail/cancer. Accessed September 3, 2020.

THE MOST COMMON CANCERS WORLDWIDE*
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