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To the Editor,
Anticancer drugs may damage the epi-
thelial cells of the conjunctival mucosa. 
Inflammation and fibrosis of epithelial 
cells of the lacrimal duct following sys-
temic chemotherapy may lead to lacri-
mal outflow obstruction and epiphora. 
Excessive lacrimation could be under-
estimated as a minor problem by both 
physicians and patients with cancer 
who undergo chemotherapy. However, 
epiphora may have a negative impact 
on the quality of life of patients and 
infection can be caused by obstruction 
of the lacrimal duct. Anticancer che-
motherapeutic drugs causing epiphora 
include oxaliplatin, cyclophosphamide, 
5-fluorouracil (5-FU), docetaxel, doxoru-
bicin, cytosine arabinoside, pentostatin, 
and panitumumab [1]. Pemetrexed is a 
multi-target anti-folate metabolite that 
acts by inhibiting thymidylate synthase, 
dihydrofolate reductase, and glycina-
mide ribonucleotide formyltransfer-
ase, all of which are folate dependent 
enzymes involved in the de novo bio-
synthesis of thymidine and purine nu-
cleotides. It is used to treat malignant 
pleural mesothelioma and is adminis-
tered for a prolonged period as mainte-
nance therapy until disease progression 
for non-squamous cell type of advanced 
lung cancer. The toxicities associated 
with pemetrexed include gastroin-

testinal upsets (nausea, diarrhea, and 
vomiting), bone marrow suppression, 
asthenia, and rashes [2]. In terms of the 
ocular problem with pemetrexed, con-
junctivitis and periorbital edema occur 
in 25% and 15% of 107 patients adminis-
tered with four cycles or more of peme-
trexed, respectively [1]. pemetrexed may 
also cause excessive lacrimation. To the 
best of our knowledge, excessive tearing 
associated with pemetrexed has never 
been reported in medical literature al-
though pemetrexed has been clinically 
applied for 10 years. A 63-year-old male 
patient was referred to our department 
owing to the detection of pulmonary 
nodules on chest computed tomogra-
phy (CT) performed in another hos-
pital. The patient was a never-smoker 
and had been previously diagnosed 
with hypertension, and was receiving 
medication at time. Chest CT revealed 
one nodule that was 1.7 cm in size with 
an irregular shape in the anterior seg-
ment of the left upper lobe of the lung, 
multifocal small nodular ground glass 
opacity on both lungs, and two nodules 
in the right upper lobe of the lung. Ad-
enocarcinoma with bronchioalveolar 
carcinoma was diagnosed via a percu-
taneous needle aspiration biopsy of the 
left upper lobe nodule and wedge resec-
tion of the anterior segment of the left 
upper lobe. Samples were determined 
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to be negative for mutation of epidermal growth factor 
receptor and amplication of anaplastic lymphoma ki-
nase via fluorescence in situ hybridization. Distant me-
tastasis was not observed with the exception of lung to 
lung metastasis.

Seven months later, the patient’s chest CT showed an 
increase in the solid portion of multifocal nodules of 
right upper lobe of the lung. Combination chemother-
apy involving gemcitabine and cisplatin was adminis-
tered as first line therapy. After six cycles, the patient was 
considered to have stable disease. Two options were sug-
gested to the patient: to alternate to maintenance therapy 
with pemetrexed, or to undergo observation. The patient 
chose observation. After 2 months, his chest CT showed 
an increment in the size of nodules in right upper lobe. 
Pemetrexed monotherapy (500 mg/m2) was administered 
every 3 weeks. Adverse events were not observed, with 
the exception of fatigue that was experienced during the 
treatment with pemetrexed. However, after four cycles 
of pemetrexed, the patient presented with excessive lac-
rimation that did not improve with conservative treat-
ments such as artificial tears and xerophthalmia was 
suspected. Subsequent to consultation with an ophthal-
mologist, the patient was diagnosed with lacrimal punc-
tal and canaliculi stenosis. His epiphora was resolved af-
ter surgery for punctal stenosis (3-snip punctoplasty) and 
canaliculi stenosis (probing and irrigation) followed by 4 
weeks of topical corticosteroid therapy. The patient re-
fused further chemotherapy. Regular follow-up is being 
performed at the outpatient clinic. The patient has not 
complained of epiphora since.

According to research concerning the ophthalmologic 
complications surrounding other anticancer agents (in-
cluding docetaxel and 5-FU), ocular complications such 
as epiphora and conjunctivitis have been reported [1]. 
Lacrimation after treatment with docetaxel might be 
due to canaliculi and nasolacrimal duct obstruction. It 
has been histologically discovered that docetaxel caused 
chronic inflammation and fibrosis in the lacrimal sac 
when it was secreted through tears [3]. Similarly, squa-
mous metaplasia with lumen narrowing was observed 
in histopathologic examinations of surgical specimens 
from patients administered 5-FU. According to research 
conducted on patients administered with 5-FU, lacrima-
tion was hypothesized to be due to increased reflux (tear-
ing) from anatomic obstruction and secondary irritation 

of the cornea and conjunctiva. Lacrimation was also 
caused by hypersensitivity reactions to oxaliplatin [4].
The mechanism may involve the formation of immuno-
genic conjugates due to type 1 hypersensitivity reactions 
between cellular proteins and drug metabolites. Desen-
sitization treatments such as dexamethasone, diphen-
hydramine, and intravenous fluid are effective in such 
patients [4]. According to a study by Eguia et al. [5] re-
garding the relationship between prolonged pemetrexed 
treatment and cutaneous adverse events, conjunctivitis 
can occur as an early marker of cutaneous adverse events, 
such as inflammatory edema. However, lacrimation was 
not mentioned in the study. The mechanism of lacrima-
tion caused by treatment with pemetrexed might be due 
to the hindrance of tear flow from lacrimal duct steno-
sis and fibrosis of punctum, which also occurs following 
treatment with docetaxel or 5-FU. To diagnose epiphora 
associated with chemotherapy in patients, other causes 
of excessive lacrimation should be excluded.

In conclusion, epiphora associated with the chemo-
therapy involving pemetrexed may damage the quality of 
life of patients. Attention to the adverse effects following 
treatment with pemetrexed, and early consultation with 
an ophthalmologist is warranted to prevent reduction in 
quality of life of patients with cancer. 
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