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OSSN: Trends in Topical Chemotherapy

ONCOLOGY

CLINICAL UPDATE

Treatment for ocular surface 
squam ous neoplasia (OSSN) 
isn’t what it used to be. Today, 

excision-only protocols are being re-
placed by topical chemotherapy, which 
may be used by itself or in combination 
with surgery. 

The Limits of Excision Alone
Topical chemotherapy is making inroads 
in part because excision—using the 
no-touch technique with 2- to 3-mm 
margins—is plagued by 2 issues: recur-
rence rates that range from 5% to a 
whopping 69% and possible surgical 
side effects.1,2

Extensive or repeated surgery carries 
risks, said Zélia M. Corrêa, MD, PhD, at 
the Wilmer Eye Institute in Baltimore. 
“If you perform excisional surgery for 
OSSN repeatedly, you’ll soon run out of 
tissue and have trouble reconstructing 
the ocular surface, as surgery induces 
varying degrees of scarring,” she said. 
“Forniceal shortening, limitation in 
ocular motility, and stem cell deficiency 
are the most dreaded long-term com-
plications.”

Enter Topical Chemotherapy
The most frequently used topical 
chemo therapies for OSSN are inter-
feron alpha-2b, 5-fluorouracil (5-FU), 
and mitomycin C (MMC). Interferon 
alpha-2b is also used for intralesional 
injections. These chemotherapy agents 
can be used alone or as adjuvant ther-

apy to excision before, during, or after 
surgery.1   

Treat by subtype. “Topical man-
agement of OSSN is primarily for the 
precancerous CIN [conjunctival intra-
epithelial neoplasia] subtype of OSSN,” 
said Hakan Demirci, MD, at the Kellogg 
Eye Center in Ann Arbor, Michigan 
(see “What Type Is It?” with this article 
at aao.org/eyenet). “Benign OSSN is 
treated either surgically or, in some 
resistant cases, with topical chemother-
apy. Squamous cell carcinoma [SCC] is 
typically treated surgically, with topical 
therapy for surrounding precancerous 
areas.”

A Look at the Options
To date, no large-scale, randomized 
clinical trials have compared interferon, 
5-FU, and/or MMC. When planning 
treatment, Drs. Corrêa and Demirci,  
along with Mary Beth Aronow, MD, 
at Massachusetts Eye & Ear in Boston, 
evaluate cases based on the following 
factors:
• The patient’s age and medical history
• Prior history of scarring or keloid
• Clinical and pathological features 
of the ocular surface lesion: benign, 
precancerous, or invasive SCC
• Extent of the lesion and invasion of 
the fornix
• Condition of the ocular surface, 
including corneal disease and severe 
dry eye
• The patient’s likely long-term adher-

ence to topical medication 
• The patient’s ability to afford the 
out-of-pocket cost of topical chemo-
therapy 

Interferon alpha-2b. This is the latest 
addition to topical chemotherapy, and  
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TOPICAL INTERFERON. (1A) Three 
months after excision of OSSN (intra
epithelial squamous neoplasia CIN IV), 
there are signs of recurrence at the 
limbus and peripheral cornea (arrows). 
(1B) Two months into treatment with 
topical interferon, there is improvement 
of the gelatinous tissue in the cornea 
(2 short arrows) but mild increase of 
conjunctival hyperemia. (1C) After 6 
months of topical interferon, there is no 
visible tumor and the ocular surface is 
fully healed.
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it also has the fewest side effects. “The  
newest thing we’re using now is inter-
feron alpha-2b, which is a form of 
immunotherapy, compounded into  
eyedrops,” Dr. Corrêa said. 

“Our goal is to provide the most 
effective treatment with the lowest side 
effect profile,” said Dr. Demirci, “espe-
cially for patients who have underlying 
cornea and conjunctival problems, 
which is why I like to start with inter-
feron.”

Selected results. One study of inter-
feron as monotherapy found complete 
remission of tumors in 91.6%, or 22 
out of 24 eyes.3 In another study of 89 
patients, topical interferon combined 
with all-trans retinoic acid resulted in 
97.8% tumor clearance and tumor-free 
follow-up after 51.5 months.4

“One of the many advantages of 
this therapy for patients is that after 
treatment is started, we don’t need to 
see them back for 4 to 6 weeks since the 

rates of toxicity and complications are 
so low,” Dr. Corrêa said.

Use. Interferon must be refrigerat-
ed, and patients have to use the drops 
4 times a day for 6 months, said Dr. 
Corrêa. She noted that taking the full 
course is critical, as any lingering  
microscopic disease places the patient 
at risk of recurrence. 

“The key is patient buy-in, because 
if patients don’t fully comply, you won’t 
obtain good results,” Dr. Corrêa said. 
She reported a case in which 1 of her 
patients returned 6 weeks after starting 
topical interferon—and the ocular 
surface tumor hadn’t changed. The 
patient admitted, “The medication is 
so expensive, I decided to [use it] just 
twice a day.” 

Drops plus injections. Intralesional 
injections of interferon are now being 
used either alone or in combination 
with interferon drops for some patients.

“I give intralesional injections of 
interferon once monthly into the area 
where OSSN is present,” Dr. Demirci 
said. “Some patients, unfortunately, 
can’t afford to pay out-of-pocket for 
topical medications, but insurance will 
often cover the cost of intralesional 
injections.” 

5-FU. All 3 ocular oncologists agreed 
that, of the 2 older topical options, top-
ical chemotherapy with 5-FU is usually 
better tolerated than MMC. 

Selected results. A retrospective study 
in 2016 using topical 5-FU as primary 
therapy in 44 patients found complete 
resolution of OSSN in 82% of patients; 
nasal location was noted as a risk factor 
for lack of response.2 

Use. “As a treatment for OSSN, 5-FU 
is inexpensive, it works, and it doesn’t 
need refrigeration,” said Dr. Aronow. 
“Patients typically take the eyedrops 4 
times a day for 4 to 7 days, then [they] 
take 1 to 3 weeks off before starting the 
next cycle. Patients are not taking the 
drops continuously, and this alleviates 
some of the toxicities associated with 
therapy.”

MMC. “MMC may be more potent 
[than 5-FU] but is not as well tolerated, 
so I generally reserve this for larger or 
more aggressive lesions that have failed 
other therapies,” said Dr. Aronow. 

Selected results. Several studies have 

shown successful treatment with 0.02% 
or 0.04% topical MMC 4 times a day 
prescribed for 1 to 4 weeks and repeated 
as necessary.1

Use. MMC has some clear disadvan-
tages. “MMC causes a lot of irritation, 
redness in and around the eye, even 
some corneal problems,” said Dr. 
Demirci, “so we warn patients about 
side effects and watch them carefully 
with more frequent follow-ups.”

 “Because patients have to be seen 
more frequently to monitor for toxicity, 
there may be additional cost consid-
erations, such as hospital charges for 
extra clinic visits and transportation 
to visits,” Dr. Aronow said. “With these 
added cost factors to consider, it can be 
challenging to directly compare the cost 
of 1 therapy over another.”

MMC plus interferon. “In some cas-
es,” noted Dr. Corrêa, “a combination 
of these drugs can be more effective 
[than any single drug alone].” In a 2018 
pilot study of 6 patients with MMC- 
resistant OSSN, for instance, all tumors 
completely resolved after 24 weeks of 
topical interferon.5

Additional Options
What about cidofovir? “If you have 
a patient with recurrent or refractory 
OSSN and you feel you’re exhausting 
your options, try to evaluate the biopsy 
specimen with a PCR-based test to 
assess for the human papillomavirus 
[HPV],” Dr. Corrêa advised. “These re-
fractory cases may have an underlying 
infection that most ophthalmologists 
are not aware of and patients may not 
report.” 
 When HPV is confirmed, the anti-
viral drug cidofovir “has shown very 
promising results,” Dr. Corrêa said, and 
she noted that a recent report showed 
roughly 6.5% of OSSN specimens were 
positive for HPV-16.4

“Viruses might play a role in the 
pathogenesis of OSSN,” Dr. Demirci 
agreed, “and antiviral medications 
have been used in different parts of the 
world with interesting results, although 
these are observational reports with a 
limited number of cases.” 

What about anti-VEGF drugs? Some 
ocular oncologists are now trying anti–
VEGF (vascular endothelial growth 

INTRALESIONAL INJECTIONS. (2A) 
Recurrent OSSN (intraepithelial squa
mous neoplasia CIN III) involving the 
entire inferior bulbar and forniceal  
conjunctiva. Multiple surgical excisions  
led to scleral thinning. Interferon was  
injected into the lesion inferiorly 
and inferotemporally. (2B) After 3 
oncemonthly intralesional injections, 
the lesion completely resolved, with no 
recurrence after 3 years of followup.
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factor) medications for OSSN. 
“Some doctors are claiming they had 

a good response with bevacizumab eye-
drops [for OSSN], but it’s a very small 
number of cases,” Dr. Corrêa said. Dr. 
Demirci added, “Anti-VEGF therapy  
has been tried in some cases, but the 
results are not as effective as with 
interferon.”

Punctal Stenosis: To Plug or 
Not to Plug?
One final note: If scarring and stenosis 
of the punctum occurs as a result of 
topical treatment, chronic tearing may 
result. 
 “When using topical chemothera-
pies, some physicians use punctal plugs 
to help prevent [potential] stenosis,” 
said Dr. Aronow, “while others favor 
allowing the drops to have access to the 
punctum to treat potential microscopic 
disease there. I prefer to use punctal 
plugs because, although rare, punctal 
stenosis can be difficult to treat and is 
relatively easy to prevent.”
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MORE ONLINE. For an 
over view of OSSN subtypes  

as well as a table outlining treatment 
regimens and potential side effects, 
view this article at aao.org/eyenet. 
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