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Abstract

Introduction: Keratitis induced by type I hypersensitivity to metronidazole is rarely reported. In vivo confocal microscopy (IVCM)
is a promising method for the investigation of corneal morphology under pathological conditions. The purpose of the present study
was to investigate the IVCM features of keratitis associated with anaphylaxis to metronidazole and review the literature regarding
IVCM application to study drug-related changes in the cornea.
Case Presentation: A 50-year-old woman with acute bilateral keratitis induced by anaphylaxis to intravenous metronidazole pre-
sented to the Department of Ophthalmology, the first affiliated hospital of Jilin University, Changchun, China in Jan 2018. She ini-
tially experienced photophobia, moderate conjunctival injection, and watery discharge after infusion of intravenous metronida-
zole. These symptoms gradually resolved one month after she was administered anti-allergic drugs. Corneal morphology related to
anaphylaxis to metronidazole was investigated by IVCM before and after treatment. To our knowledge, this is the first reported case
of IVCM images of keratitis associated with anaphylaxis to metronidazole.
Conclusions: In vivo confocal microscopy can allow objective evaluation of treatment response through cellular changes in the
cornea and could provide good-quantity images of ocular surface tissues for follow-up.
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1. Introduction

Both systemic and topical drugs can cause adverse
vision-threatening reactions. These reactions can range
from dry eye syndrome, keratitis, glaucoma, corneal ulcers
and cataract to severe vision loss complications of toxic
retinopathy and optic neuropathy (1, 2). Previous studies
demonstrated that topical drugs including topical anes-
thetics (2) and topical tetracaine abuse (3) as well as sys-
temic agents including tamsulosin (4), erectile dysfunc-
tion agents (5), antiepileptics (6), chemotherapy agents (7),
corticosteroids (8), phenothiazines and antimalarial drugs
(9) can cause ocular toxicity.

Metronidazole, with its anti-anaerobic properties, is
one of the widely used antibiotics in the medical prac-
tice. Occasionally, allergic or toxic reactions to this medica-
tion may occur, the common side effects of which include
nausea, a metallic taste, loss of appetite, headaches and

diarrhea (10). However, keratitis associated with anaphy-
laxis to intravenous metronidazole has not been reported.
This report describes the case of a 50-year-old woman with
metronidazole-induced keratitis who was treated using
topical steroids. Corneal morphology before and after
treatment was observed using in vivo confocal microscopy
(IVCM). We also reviewed the role of IVCM in drug-related
corneal changes published to date. This is the first reported
case of metronidazole-induced keratitis.

2. Case Presentation

A 50-year-old woman was referred to the Department
of Ophthalmology, the first affiliated hospital of Jilin Uni-
versity, Changchun, China with a 1-day history of eye-
related symptoms induced by anaphylaxis to intravenous
metronidazole in Jan 2018. Before coming to our hospital,
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she was treated with antibiotics and analgesics for toe in-
fection at a local hospital. After treatment with metron-
idazole, she experienced photophobia, moderate conjunc-
tival injection, watery discharge, painful foreign body sen-
sation, and oral ulcers. However, there was no hypoten-
sion or angioedema, and her serum creatinine and albu-
min levels were within normal ranges. Hence, the clini-
cal diagnosis of type I allergy was made at the same hos-
pital. Metronidazole was discontinued and the patient
was treated with intramuscular adrenaline, intravenous
diphenhydramine, dexamethasone and 1 L of 0.9% NaCl bo-
lus. Because of lack of equipment, the patient was referred
to our tertiary center for further evaluations. There was
no past history of drug-related allergic reactions and other
systemic or ocular diseases.

On examination, the best-corrected visual acuity was
20/40 in both eyes based on Snellen chart. Slit-lamp exam-
ination (performed using an SL 130 Slit Lamp; Carl Zeiss,
Oberkochen, Germany) showed bilateral conjunctival in-
jection, as well as, dense and small corneal infiltrates in
the corneal epithelium (Figure 1A and B). Other ocular ex-
aminations were unremarkable. Corneal contact IVCM us-
ing ConfoScan 4 confocal microscope equipped with a Z-
ring adapter (Nidek, Inc., Fremont, CA) was performed un-
der topical anesthesia. On IVCM, significantly increased
hyper-reflective dots were observed extending from super-
ficial epithelium to the anterior stroma (Figure 2A). We
also found an increased density of the ‘wire netting’ pat-
tern of Langerhans’ cells (LCs) presented as large cells bear-
ing long processes between the level of basal epithelium
and the nerve fibers beneath the basal epithelial cells (Fig-
ure 2B), and activated keratocytes were detected in the su-
perficial stroma (Figure 2C). The patient received topical
loteprednol etabonate and lubricant eye drops three times
daily for a month. At weeks one and two of topical treat-
ment, IVCM showed a reduction in the density of both dots
(Figure 2D and G) and the LCs presented as small cells bear-
ing short or no processes (Figure 2E and H). At the same
time, the activated keratocytes in superficial stroma had
gradually recovered (Figure 2F and I).

The topical steroid dosage was tapered over time. At
one-month follow-up, the symptoms had resolved with
visual acuity improvement to 20/20 in both eyes. Slit-
lamp examination showed that bilateral small corneal in-
filtrates in the corneal epithelium had resolved (Figure 1C
and D); all those changes detected by IVCM had also re-
solved.

3. Discussion

The worldwide use of antibiotics is growing, and thus,
the potential for adverse drug reactions is substantial.

Metronidazole is a 5-nitroimidazole antibiotic widely used
against anaerobic and parasitic infections due to its effi-
cacy and safety (11). Besides beneficial effects, metronida-
zole can produce a systemic allergic response and multiple
organ systems can be affected, including the digestive sys-
tem, the respiratory system and the circulatory system (12,
13). Less commonly, it can affect the central nervous system
leading to cerebellar toxicity and metronidazole-induced
encephalopathy (MIE) (14, 15). Depending on the rate of
severity, it can cause cutaneous reactions, bronchocon-
striction, edema, hypotension, coma, and even death. Oc-
casionally, allergic reactions of the mouth may manifest as
erosions, but such reactions as keratitis have never been
reported. Common symptoms of ocular allergies include
redness and itching of the conjunctiva and watery dis-
charge.

IVCM is a promising non-invasive method to investi-
gate the morphology of cornea under both normal and
pathological conditions by providing good-quality images
of ocular surface tissues. IVCM has been used to study
ocular surface changes in various clinical settings (16, 17).
Through the review of published literature, the role of
IVCM in studying drug-related corneal changes is summa-
rized in Table 1. However, no studies have yet investigated
corneal morphology related to anaphylaxis to metronida-
zole before and after treatment.

In our case, the patient experienced photophobia,
moderate conjunctival injection, watery discharge,
painful foreign body sensation and oral ulcers after
the administration of intravenous metronidazole. IVCM
revealed significantly increased hyper-reflective dots
extending from superficial epithelium to the anterior
stroma. The dots, which are supposed to be related to
antigen-antibody complexes, resolved after one month of
topical steroids. The mechanisms involved in the clear-
ance of corneal immune deposits are not clear. A study
by Maria suggested that stromal keratocytes may play an
important role in the degradation of corneal immune
deposits in the rabbit cornea (18). Our findings confirmed
that keratocyte activation increases significantly follow-
ing anaphylaxis to metronidazole. The level of activation
then decreases over time, but it is unknown whether acti-
vated keratocytes can completely return to their original
state or whether they permanently remain biochemically
altered (19). Keratocytes seem to play an active role in the
clearance of the immune complexes (18).

Langerhans’ cells (LCs) show extraordinary immune-
stimulatory capacity and play a key role in immune-
mediated disorders because these cells are not only the
“sentinels” of the immune system for the detection of for-
eign antigens, but they also play a critical role in tolerance
induction to both self- and foreign antigens (20).
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Figure 1. Slit-lamp image of the right (A) and left eyes (B) before topical treatment showing multiple small corneal infiltrates scattered throughout the cornea. Also, (C) and
(D) of right eye and left eye, respectively, after treatment at one-month follow-up revealing resolved bilateral small corneal infiltrates in the corneal epithelium.

Table 1. Published Clinical Data of Using In Vivo Confocal Microscopy to Study Drug-Related Corneal Changes

First Author Year Drugs Purpose Result Reference

Fogagnolo et al. 2013 coenzyme Q 10 + vitamin E D
-α-tocopheryl polyethylene glycol
1000 succinate

Evaluate the properties of the
mentioned drug after cataract
surgery using in vivo confocal
microscopy (IVCM)

Corneal nerve regeneration
improved after treatment

(16)

Fogagnolo et al. 2015 Prostaglandins (PGs) (preserved and
unpreserved)

Compare the IVCM and clinical
features in newly diagnosed
glaucoma receiving preserved vs.
unpreserved prostaglandins

No significant difference was
reported

(17)

We further described characteristics of LCs in this
pathological condition, which were consistent with the
previous studies that reported the location of LCs at the
level of basal epithelium or between the nerve fibers be-
neath the basal epithelial cells in patients with vernal ker-
atoconjunctivitis (21, 22). Epithelial LCs are believed to par-
ticipate in cell-mediated immunity in inflammatory con-
ditions (23). We observed an expected increase in the den-

sity of LCs after anaphylaxis to metronidazole, followed by
a substantial decrease after one week, which resolved un-
til one month after treatment with topical corticosteroid
eye drops. Moreover, these LCs detected by IVCM were
big in size with long dendritic processes at an early stage,
which may reflect the maturity of LCs. The size of these LCs
was decreased with short dendritic processes after topical
steroids treatment for one week, and they disappeared af-
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Figure 2. In vivo confocal microscopy images (IVCM) of the left eye. Before treatment, IVCM shows increased density of hyper-reflective dots (2A, arrows) and ‘wire netting’
pattern of Langerhans’ cells (LCs) (2B, arrows); keratocytes activation was detected in the superficial stroma (2C, arrows). At one week of topical treatment, the density of both
dots (2D, arrows) and LCs decreased (2E, arrows); the activated keratocytes in superficial stroma recovered gradually (2F, arrows). At two weeks of treatment, the dots almost
disappeared (2G, arrow), the LCs significantly decreased (2H) and the keratocytes in stroma returned to normal (2I).

ter one month of treatment. By using IVCM, Zhivov et al.
discovered that LCs in normal human eyes presented as ei-
ther large cells bearing long processes or smaller cells lack-
ing cell dendrites, presumably indicating mature and im-
mature phenotypes, respectively (21). It has been known
that LCs can be recruited into the cornea by appropriate
inflammatory or immunogenic stimuli (20). The greater
density of LCs in patients with anaphylaxis to metronida-
zole may be secondary to cell migration into the cornea
from the limbus stimulated by immunogenic stimuli that
might benefit from more aggressive corticosteroid treat-
ments.

In sum, drug-related keratitis should be considered in
patients with ocular allergic symptoms and those receiv-
ing intravenous metronidazole. Ocular examination and
IVCM should be performed for the definitive diagnosis and
evaluation of corneal changes before and after treatment.
Additionally, IVCM can allow objective evaluation of treat-
ment response via cellular changes in the cornea. However,
further studies are needed to define the pathogenesis of
this unusual event.
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