
Managing the Spectrum of Signs and 
Symptoms of Ocular Allergy

Insights from an optometrist and an 

immunologist, addressing treatment of 

all phases of the allergic response.
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Complex and Growing Problem
Allergies are on the rise, presenting challenges to medical professionals.

By Paul M. Karpecki, OD, FAAO
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Optometrists are the number one eyecare prescribers 
of ocular allergy drops in the United States,1 so I’m sure 
it comes as no surprise to most of us that 70% to 80% 
of people who have allergies report ocular symptoms.2

Although estimates vary widely, some researchers report 
that as many as 40% of the people in the United States are 
affected by allergic conjunctivitis.3 Today’s presentations 
focus on seasonal and perennial allergic conjunctivitis, 
which comprises 95% of all cases.4

Value of Professional Care
Itching is the most common symptom of allergic conjunc-

tivitis, and redness is the most common sign, but we may 
also see swelling, tearing or watery discharge, and we are 
likely to hear complaints of burning, stinging and foreign 
body sensation. Given the discomfort, it’s not surprising 
that people with ocular allergy want relief.

More than 41 million bottles of over-the-counter 
(OTC) and 4 million bottles of prescription anti-aller-
gy ophthalmic medications are consumed annually,5

and a 2009 Gallup survey found that only 25% of pa-
tients who use eye drops for symptom relief use pre-

scription eye drops.6 As these statistics suggest, many 
people try to alleviate their symptoms on their own. Ocu-
lar allergy sufferers often choose OTC eye drops that 
may exacerbate their symptoms. Vasoconstrictors, 
for example, provide temporary relief and can lead to 
rebound hyperemia with long-term use.7

This underscores the importance of professional care to 
confi rm a diagnosis of allergic conjunctivitis, which can be 
complicated by confounding factors and comorbidities. For 
instance, ocular itch is also a symptom of blepharitis, and 
researchers have found that people with dry eyes are prone to 
ocular allergies.8,9 In addition, the use of oral antihistamines 
can contribute to dry eye symptoms,10 which may complicate 
the diagnosis and treatment of allergic conjunctivitis.

Complex Problem
Given the complex nature of the allergic response, as well 

as the factors that can complicate diagnosis and treatment, 
medical professionals need therapies that can provide fast 
relief. In the articles that follow, Dr. Storms and I discuss 
the mechanisms and phases of the allergic response and 
how they lead us to appropriate treatment.

Dr. Karpecki is director of corneal services and ocular surface disease research at the Koffl er Vision Group in Lexington, Ky.  
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BEPREVE® (bepostatine besilate ophthalmic solution) 1.5% is a histamine H1 receptor antagonist indicated for the 

treatment of itching associated with signs and symptoms of allergic conjunctivitis.

Important Risk Information 
BEPREVE® is contraindicated in patients with a history of hypersensitivity reactions to bepostatine or any of the other 

ingredients. BEPREVE® is for topical ophthalmic use only. To minimize risk of contamination, do not touch the dropper tip to 

any surface. Keep the bottle closed when not in use. BEPREVE® should not be used to treat contact lens-related irritation. 

Remove contact lenses prior to instillation of BEPREVE®.

The most common adverse reaction occurring in approximately 25% of patients was a mild taste following instillation. 

Other adverse reactions occurring in 2%–5% of patients were eye irritation, headache, and nasopharyngitis.

The  a l l e rg i c  r e sponse  i s  a  two-phase , 
globulin E-mediated hypersensitivity reaction. The 
early phase begins when an allergen triggers mast 
cell degranulation, causing the subsequent release of 
the preformed mediators histamine, tryptase, chy-
mase and heparin. When the response manifests in 
the eyes, ocular itching, redness and chemosis occur 
within seconds of exposure and can last up to 40 
minutes. The tryptase and histamine promote chemo-
taxis of basophils and eosinophils, which contribute 
to the late-phase response.11

The late phase usually begins 4 to 6 hours after ini-
tial exposure, leading to chemotaxis and the release 
of the newly formed mediators platelet-activating 
factor (PAF), leukotrienes, prostaglandins, cytokines 
and chemokines. Additional infl ammatory cells, the 
neutrophils and eosinophils, are recruited into the 
conjunctiva 6 to 10 hours after exposure, with later 
infi ltration of lymphocytes. This activity perpetuates 
the immune response up to 24 hours after exposure, 
causing itching, redness and chemosis to intensify.11

Understanding the phases of the immune response 
not only aids our diagnosis but helps us choose an 
appropriate treatment.

Calm the Itch
Numerous options exist for treating allergic con-

junctivitis. These include allergen avoidance, which 
can be diffi cult for many people, use of artifi cial tears 
to wash away allergens, non-steroidal anti-inflam-
matory agents, mast cell stabilizers, antihistamines 
(often with mast cell stabilizing activity), and cortico-
steroids. When patients are in the acute phase of the 
allergic response — when itching is the chief com-
plaint — I believe an excellent fi rst-line choice is the 
dual-acting antihistamine-mast cell stabilizer bepotas-
tine besilate ophthalmic solution 1.5% (Bepreve). 

I choose bepotastine besilate ophthalmic solution 
1.5% because it is a highly selective H1 receptor an-
tagonist that inhibits eosinophil migration and activa-
tion but has no signifi cant binding affi nity for other 
receptors associated with sedation and dry eye, which 
are common side effects of some anti-allergy drugs.12-14

Bepotastine besilate ophthalmic solution 1.5% pre-
vents the release of histamine from the mast cell, 
thereby inhibiting production of leukotrienes, PAF 
and interleukin-5.13 The effi cacy and safety of bepo-
tastine besilate ophthalmic solution 1.5% have been 
confi rmed in clinical trials.
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By William W. Storms, MD

The Pathophysiology of 
Allergic Conjunctivitis
Differentiating the phases of the allergic response can guide your treatment choices.

PLEASE SEE FULL PRESCRIBING INFORMATION FOR BEPREVE AND ALREX ON PAGES 8 AND 9.
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Safety Confi rmed
In a 6-week safety trial, more than 800 patients 

received either bepotastine besilate ophthalmic 
solution 1.5% or vehicle, 1 drop twice a day for 
6 weeks.18 Investigators assessed visual acuity, slit 
lamp biomicroscopy, physical examinations, IOP, 
dilated ophthalmolscopy, noncontact specular micros-
copy, ocular comfort (as reported by patients at instil-
lation and 5 minutes post instillation) and adverse 
events. They found no statistical difference between 
patients receiving bepotastine besilate ophthalmic 
solution 1.5% and those receiving placebo in eye ir-
ritation, headache or other issues; 25% of patients 
noticed a mild taste with bepotastine besilate ophthal-
mic solution 1.5%.

Also of note, on a scale of 0 to 3, more than 
92% of the 6,400+ ocular comfort scores were 0, 
indicating that those patients/subjects had no dis-
comfort from instillation of bepotastine besilate 
ophthalmic solution 1.5%.19 That’s important, be-
cause if an eye drop stings, patients may not be 
likely to use it. There were no clinically signifi cant 
differences in ocular comfort between bepotastine 
besilate ophthalmic solution 1.5% and placebo after 
1 or 3 weeks of dosing in the safety population.

Rapid, Durable Relief
In summary, bepotastine besilate ophthalmic solu-

tion 1.5% is a dual-acting antihistamine-mast cell 
stabilizer that is selective for the H1 receptor. It pro-
vides rapid, durable relief of ocular itching, and it has 
effi cacy against a wide range of itch severity caused 
by a broad spectrum of allergens. It is comfortable on 
instillation and has a low incidence of adverse events.

Anyone who treats allergic conjunctivitis knows 
that no single therapy will alleviate all signs and 
symptoms in every case. Dr. Karpecki will discuss ap-
propriate treatment for patients experiencing the late 
phase of the allergic response, when symptoms in ad-
dition to itching may be problematic. �

Effi cacy Established
Bepotastine besilate ophthalmic solution 1.5% was 

evaluated in two phase 3 clinical trials, using a con-
junctival allergen challenge (CAC).13,15 In both trials, 
patients received bepotastine besilate ophthalmic 
solution 1.5% or placebo 15 minutes, 8 hours and 
16 hours prior to CAC, and they assessed their ocular 
itching at 3, 5 and 7 minutes post CAC. Investiga-
tors evaluated conjunctival hyperemia at 7, 15 and 
20 minutes post CAC, and they evaluated tolerability 
by adverse events, visual acuity, slit lamp biomicros-
copy, intraocular pressure and dilated fundoscopy.

Within 15 minutes of the challenge, 77% and 88% 
of patients with severe itching responses (CAC grade 
≥3, N = 17 and 23, respectively)) to grasses and rag-
weed showed signifi cant decreases in ocular itching 
when treated with bepotastine besilate ophthalmic 
solution 1.5% compared with placebo in a sub analy-
sis of the entire study population.16 Another post hoc 
analysis of the two clinical trials showed that 68% 
of patients with severe itching responses reported no 
itching at 3 minutes when treated with bepotastine 
besilate ophthalmic solution 1.5% 15 minutes before 
allergen exposure (N=104 eyes), compared with 3% 
of patients who received placebo (N=98 eyes).17 Eyes 
treated with bepotastine besilate ophthalmic solution 
1.5% had a rapid and clinically signifi cant reduction 
(≥1U) of ocular itch within 15 minutes of adminis-
tration. Among all patients, regardless of their itch 
severity, 95% of eyes treated with bepotastine besilate 
ophthalmic solution 1.5% had improvement within 
15 minutes (N=156 eyes) compared with 47% of 
those receiving placebo.

Further analysis found that ocular itch relief was sus-
tained for 8 hours after bepotastine besilate ophthalmic 
solution 1.5% was administered, and the drug reduced 
ocular itch by one or more units in 90% of treated eyes 
(N=156 eyes) compared with only 40% of placebo 
eyes.12 These results show that not only is the product 
effective in most patients, even those with severe symp-
toms, but relief is sustained for a long period.

Dr. Storms is an allergy and immunology specialist, who practices in Colorado Springs, Colo. He is a clinical professor at the 

University of Colorado Health Sciences Center in Denver.

References on page 7
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The early phase of the allergic response involves pre-
dominantly histamine release from mast cells, resulting 
in signifi cant itching, redness and chemosis. In the late 
phase, not only mast cells, but also basophils and eosino-
phils come into play. They are recruited to the conjunc-
tival tissue where they release additional infl ammatory 
mediators — platelet-activating factor, leukotrienes, pros-
taglandins, cytokines and chemokines — all of which 
exacerbate and perpetuate the immune response.5,11

Although it may seem logical to choose a drug to treat 
allergic conjunctivitis based on the amount of time a 
patient has been symptomatic, establishing a time frame 
may be diffi cult. I make my treatment decision based 
on my clinical examination and the patient’s chief com-
plaint. When a patient says, “I have a severe itching in 
my eye,” I prefer to prescribe a dual-acting antihistamine-

mast cell stabilizer, such as bepotastine besilate ophthal-
mic solution 1.5% (Bepreve). If a patient has itching but 
is equally concerned about burning/stinging, chemosis 
and redness, I prescribe a steroid, loteprednol etabonate 
ophthalmic suspension 0.2% (Alrex), because steroids 
act at the level of the arachidonic acid pathway to block 
the production of prostaglandins and leukotrienes and 
have an indication for multi-symptom resolution includ-
ing redness. I choose this specifi c steroid because it is 
indicated for temporary relief of signs of seasonal allergic 
conjunctivitis as well as symptoms.20 Most of the newer 
anti-histamine/mast cell stabilizers are indicated for either 
treatment of or prevention of itching associated with al-
lergic conjunctivitis. The effi cacy and safety of loteprednol 
0.2% was examined in two identical, 6-week, random-
ized, double-masked, vehicle-controlled parallel-group 

multicenter studies.21,22

Effi cacy and Safety
In studies performed at 

the Dell Laser Vision Cen-
ter (n=133) and the Shulman 
Center (n=135), patients were 
randomly assigned to lotepre-
dnol 0.2% or vehicle adminis-
tered 4 times a day for 42 days. 
The primary endpoints were 
bulbar injection and itching at 
14 days.21,22

Investigators at both sites 
reported signifi cant reductions 
in the severity of bulbar injec-
tion in the treatment groups 
after 14 days. In the Dell study, 
resolution favored the drug 
over placebo, 31% and 9%, 
respectively; in the Shulman 
study, resolution favored the 
drug over placebo, 36% and 

By Paul M. Karpecki, OD, FAAO

Beyond the Itch
Treatment protocols may change when patients present with signs and 

symptoms beyond the itch.
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ALREX® (loteprednol etabonate ophthalmic suspension) 0.2% is indicated for temporary 

relief of the signs and symptoms of seasonal allergic conjunctivitis. 

Important Risk Information 
ALREX® is contraindicated in most viral diseases of the cornea and conjunctiva 

including epithelial herpes simplex keratitis (dendritic keratitis), vaccinia, and varicella, 

and also in mycobacterial infection of the eye and fungal diseases of the ocular structures. 

ALREX® is also contraindicated in individuals with known or suspected hypersensitivity to 

any of the ingredients of this preparation and to other corticosteroids. 

Prolonged use of ALREX® is associated with several warnings and precautions, including 

glaucoma with optic nerve damage, defects in visual acuity, cataract formation, secondary 

ocular infections, exacerbation or prolongation of viral ocular infections (including herpes 

simplex), delay in wound healing and increase in bleb formation.

If this product is used for 10 days or longer, intraocular pressure should be monitored. 

The initial prescription and renewal of the medication order beyond 14 days should be 

made by a physician only after examination of the patient with the aid of magnifi cation. 

Fungal infections of the cornea may develop with prolonged use of corticosteroids. 

Ocular adverse reactions occurring in 5–15% of patients treated with loteprednol 

etabonate ophthalmic suspension (0.2% – 0.5%) in clinical studies included abnormal 

vision/blurring, burning on instillation, chemosis, discharge, dry eyes, epiphora, foreign 

body sensation, itching, injection, and photophobia. 

PLEASE SEE FULL PRESCRIBING INFORMATION FOR BEPREVE AND ALREX ON PAGES 8 AND 9.
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15%, respectively. Changes from baseline to 2 hours after 
treatment in both studies were remarkable.

The steroid also controlled itching, but the difference 
was not statistically signifi cant until 2 to 3 days in the 
Dell study and 7 days in the Shulman study.

In both studies, the safety profi le for loteprednol 0.2% 
was comparable to that of placebo. No patient in the Dell 
study had an IOP rise of 10 mm Hg or more from base-
line. In the Shulman study, one patient in each group (drug 
and placebo) had an IOP rise of 10 mm Hg or more from 
baseline. For more on steroid use in an eyecare practice, see 
“Use of Steroid Drops in Practice” above.

Another interesting fact about loteprednol 0.2% — I 
think — is that it contains two moisturizing components, 
glycerin and povidone.

In summary, loteprednol 0.2% covers early- and late-
phase inflammatory mediators. It provides temporary 
relief of the signs and symptoms associated with sea-
sonal allergic conjunctivitis, including redness, burning, 
stinging, discomfort, foreign body sensation, tearing and 
itching. Its incidence of IOP elevations is comparable to 
vehicle, and it contains moisturizing ingredients. This 
combination of properties translates to a robust therapy 
in clinical practice.

Real-world Scenarios
 Most cases of seasonal allergic conjunc-

tivitis are straightforward. For example, if 
a patient complains of itching eyes ranging 
from mild to incapacitating and it’s a fi rst-
time presentation, I prescribe bepotastine 
1.5%. I often sample it in the offi ce, and my 
patients have noted that their itching quickly 
subsides. If signifi cant chemosis or edema is 
present, I recommend cool compresses, and 
I always recommend artifi cial tears to rinse 
away the allergens. I usually see the patient 
in 2 weeks, or sooner if he’s not improving 
or is getting worse. If signs and symptoms 
have resolved, patients can discontinue the 
drug, but if I still see some signs of papillae 
or hyperemia, I instruct them to fi nish the 
bottle.

Patients with perennial allergies can be 
diffi cult cases. They may have periods when 
their symptoms resolve and then recur, so 
I often advise them to keep bepotastine 1.5% 
on hand, so they can start treatment as soon 
as they feel symptoms of itching.

When a patient has signifi cant signs such 
as chemosis or redness, I usually prescribe lotepred-
nol etabonate 0.2%, 4 times a day for 1 or 2 weeks. If 
additional treatment is warranted, I monitor his IOP. 
I continue that treatment until signs and symptoms are 
fully controlled, which may be 1 to 2 months for more 
advanced cases. When itching symptoms are greater than 
signs of the condition, I typically choose a dual-acting 
agent such as bepotastine. If signs are signifi cant, ap-
proaching the severity of the symptoms, or if they have 
been long-standing, I typically prescribe a steroid drop. 
In other words, itching symptoms = antihistamine- mast 
cell stabilizer, but multiple signs and symptoms associated 
with seasonal allergic conjunctivitis = steroid drop.

Suppose a patient has both signs and symptoms? 
Severity dictates the treatment protocol. If signs and 
symptoms are severe, I would likely prescribe both 
bepotastine 1.5% and loteprednol 0.2%, because itch-
ing may be playing a role in the severity. The patient may 
be rubbing his eyes and exacerbating his symptoms. If a 
patient has mild symptoms of itching and redness, I try 
to tease out which is worse and treat accordingly. If signs 
and symptoms are similar in severity I may prescribe the 
steroid fi rst and save the antihistamine-mast cell stabilizer 
until later.

Use of Steroid Drops in Practice

Practicing in a cornea specialty referral practice, I prescribe 
steroids frequently, but even after 20 years in practice, I’m cautious. 
Steroids are contraindicated in the presence of most viral condi-
tions, such as herpes simplex, or an active infection, such as early 
bacterial keratitis or mycobacterium. As a precaution, I don’t write 
refi lls for steroids the fi rst time I prescribe them to patients. I know if 
the drug is working well, which steroids typically do, and the patient 
has three refi lls, I may not see him for a long time, and I don’t want 
someone returning to my offi ce in 3 or 4 months with elevated IOP.  
I also don’t recommend patients place the drop on top of a contact 
lens.

As you would expect, the prescribing information for loteprednol 
etabonate ophthalmic suspension 0.2% (Alrex) includes a precau-
tion, advising practitioners to monitor IOP if the product is used 
for 10 or more days. In clinical trials, only one patient of a total of 
133 patients treated with loteprednol 0.2% experienced an IOP 
rise ≥10 mm Hg.21,22 I have prescribed loteprednol thousands of 
times, and in my personal experience, the incidence of an IOP rise 
into the high-20 mm Hg range or higher is about 1% to 1.5%. 

Loteprednol 0.2% is contraindicated in anyone with known 
hypersensitivity to any ingredient in it or to steroids. Being a C-20 
ester steroid, loteprednol 0.2% has a proven safety profi le, but in 
my opinion, it’s important to monitor patients for IOP rises, chang-
es in vision, cataract formation and secondary ocular infections.

My advice is to strike a balance when considering a steroid. 
For patients with signifi cant signs of allergic conjunctivitis, a short 
course of a steroid may be indicated, and as with every steroid, 
you should proceed with caution but also not withhold a steroid 
when indicated.
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Fast, Sustained Relief
Ocular allergy can be a stressful condition for patients, 

and once they are in your offi ce — often after trying to 
resolve their symptoms on their own — they are seek-
ing fast and sustained relief. Two of the most effective 

therapies we can prescribe are bepotastine 1.5% for 
fi rst-line, year-round relief of itching associated with signs 
and symptoms of allergic conjunctivitis and loteprednol 
etabonate 0.2% for temporary, multisymptom relief in 
patients with seasonal allergic conjunctivitis.3 � 
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

BEPREVE® (bepotastine besilate ophthalmic 
solution) 1.5% is a histamine H1 receptor antagonist 
indicated for the treatment of itching associated 
with signs and symptoms of allergic conjunctivitis.

2 DOSAGE AND ADMINISTRATION

Instill one drop of BEPREVE into the affected 
eye(s) twice a day (BID).

3 DOSAGE FORMS AND STRENGTHS

Topical ophthalmic solution containing 
bepotastine besilate 1.5%.

4 CONTRAINDICATIONS

Bepreve is contraindicated in patients with a 
history of hypersensitivity reactions to bepotastine 
or any of the other ingredients [see Adverse 
Reactions (6.2)].

5 WARNINGS AND PRECAUTIONS

5.1 Contamination of Tip and Solution

To minimize contaminating the dropper tip and 
solution, care should be taken not to touch the 
eyelids or surrounding areas with the dropper tip 
of the bottle. Keep bottle tightly closed when not 
in use.

5.2 Contact Lens Use

Patients should be advised not to wear a contact 
lens if their eye is red. BEPREVE should not be 
used to treat contact lens-related irritation.

BEPREVE should not be instilled while wearing 
contact lenses. Remove contact lenses prior to 
instillation of BEPREVE. The preservative in 
BEPREVE, benzalkonium chloride, may be 
absorbed by soft contact lenses. Lenses may be 
reinserted after 10 minutes following 
administration of BEPREVE.

5.3 Topical Ophthalmic Use Only

BEPREVE is for topical ophthalmic use only.

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience 

Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of 
another drug and may not reflect the rates 
observed in clinical practice.

The most common reported adverse reaction 
occurring in approximately 25% of subjects was a 
mild taste following instillation. Other adverse 
reactions occurring in 2-5% of subjects were eye 
irritation, headache, and nasopharyngitis. 

6.2 Post Marketing Experience

Hypersensitivity reactions have been reported 
rarely during the post-marketing use of BEPREVE. 
Because these reactions are reported voluntarily 
from a population of unknown size, it is not 
always possible to reliably estimate their 
frequency or establish a casual relationship to 
drug exposure. The hypersensitivity reactions 
include itching, body rash, and swelling of lips, 
tongue and/or throat.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy 

Pregnancy Category C: Teratogenicity studies 
have been performed in animals. Bepotastine 
besilate was not found to be teratogenic in rats 
during organogenesis and fetal development at 
oral doses up to 200 mg/kg/day (representing a 
systemic concentration approximately 3,300 times 
that anticipated for topical ocular use in humans), 
but did show some potential for causing skeletal 
abnormalities at 1,000 mg/kg/day. There were no 
teratogenic effects seen in rabbits at oral doses 
up to 500 mg/kg/day given during organogenesis 
and fetal development (>13,000 times the dose in 
humans on a mg/kg basis). Evidence of infertility 
was seen in rats given oral bepotastine besilate 
1,000 mg/kg/day; however, no evidence of 
infertility was observed in rats given 200 mg/kg/
day (approximately 3,300 times the topical ocular 
use in humans). The concentration of radio-
labeled bepotastine besilate was similar in fetal 
liver and maternal blood plasma following a single 
3 mg/kg oral dose. The concentration in other 
fetal tissues was one-third to one-tenth the 
concentration in maternal blood plasma. 

An increase in stillborns and decreased growth 
and development were observed in pups born 
from rats given oral doses of 1,000 mg/kg/day 
during perinatal and lactation periods. There  
were no observed effects in rats treated with  
100 mg/kg/day. 

There are no adequate and well-controlled 
studies of bepotastine besilate in pregnant 
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information 

needed to use BEPREVE® (bepotastine besilate 

ophthalmic solution) 1.5% safely and effectively.  

See full prescribing information for BEPREVE®.

BEPREVE® (bepotastine besilate ophthalmic 

solution) 1.5%

Initial U.S. Approval: 2009

-------------RECENT MAJOR CHANGES--------------

Contraindications (4) 06/2012

--------------INDICATIONS AND USAGE--------------

BEPREVE® is a histamine H1 receptor antagonist 
indicated for the treatment of itching associated 
with allergic conjunctivitis. (1)

-----------DOSAGE AND ADMINISTRATION----------

Instill one drop into the affected eye(s) twice a day 
(BID). (2)

----------DOSAGE FORMS AND STRENGTHS--------

Solution containing bepotastine besilate, 1.5%. (3)

-----------------CONTRAINDICATIONS-----------------

Hypersensitivity to any component of this product. (4)

-----------WARNINGS AND PRECAUTIONS----------

touch dropper tip to any surface. Keep bottle 
tightly closed when not in use. (5.1)

lens-related irritation. (5.2)

BEPREVE. (5.2)

------------------ADVERSE REACTIONS----------------

The most common adverse reaction occurring in 
approximately 25% of patients was a mild taste 
following instillation. Other adverse reactions 
which occurred in 2-5% of subjects were eye 
irritation, headache, and nasopharyngitis. (6)

To report SUSPECTED ADVERSE REACTIONS, 

contact Bausch & Lomb Incorporated. at 1-800-323-

0000, or FDA at 1-800-FDA-1088 or www.fda.gov/

medwatch.

See 17 for PATIENT COUNSELING INFORMATION

 Revised: 10/2012

women. Because animal reproduction studies are 
not always predictive of human response, 
BEPREVE® (bepotastine besilate ophthalmic 
solution) 1.5% should be used during pregnancy 
only if the potential benefit justifies the potential 
risk to the fetus.

8.3 Nursing Mothers

Following a single 3 mg/kg oral dose of radiolabeled 
bepotastine besilate to nursing rats 11 days after 
delivery, the maximum concentration of radioactivity 
in milk was 0.40 mcg-eq/mL 1 hour after 
administration; at 48 hours after administration the 
concentration was below detection limits. The milk 
concentration was higher than the maternal blood 
plasma concentration at each time of measurement.

It is not known if bepotastine besilate is excreted 
in human milk. Caution should be exercised when 
BEPREVE (bepotastine besilate ophthalmic 
solution) 1.5% is administered to a nursing woman.

8.4 Pediatric Use

Safety and efficacy of BEPREVE (bepotastine 
besilate ophthalmic solution) 1.5% have not been 
established in pediatric patients under 2 years of 
age. Efficacy in pediatric patients under 10 years 
of age was extrapolated from clinical trials 
conducted in pediatric patients greater than 10 
years of age and from adults.

8.5 Geriatric Use

No overall difference in safety or effectiveness has 
been observed between elderly and younger patients.

11 DESCRIPTION

BEPREVE (bepotastine besilate ophthalmic 
solution) 1.5% is a sterile, topically administered 
drug for ophthalmic use. Each mL of BEPREVE 
contains 15 mg bepotastine besilate. 
Bepotastine besilate is designated chemically as 
(+) -4-[[(S)-p-chloro-alpha -2-pyridylbenzyl]oxy]-1-
piperidine butyric acid monobenzenesulfonate. 
The chemical structure for bepotastine besilate is:

Bepotastine besilate is a white or pale yellowish 
crystalline powder. The molecular weight of 
bepotastine besilate is 547.06 daltons. BEPREVE

®
 

ophthalmic solution is supplied as a sterile, 
aqueous 1.5% solution, with a pH of 6.8. 
The osmolality of BEPREVE (bepotastine besilate 
ophthalmic solution) 1.5% is approximately 
290 mOsm/kg.
Each mL of BEPREVE® (bepotastine besilate 

ophthalmic solution) 1.5% contains:

Active: Bepotastine besilate 15 mg (equivalent to 
10.7 mg bepotastine)
Preservative: benzalkonium chloride 0.005%
Inactives: monobasic sodium phosphate 
dihydrate, sodium chloride, sodium hydroxide to 
adjust pH, and water for injection, USP.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Bepotastine is a topically active, direct H1-
receptor antagonist and an inhibitor of the release 
of histamine from mast cells.

12.3 Pharmacokinetics

Absorption: The extent of systemic exposure to 
bepotastine following topical ophthalmic 
administration of bepotastine besilate 1% and 1.5% 
ophthalmic solutions was evaluated in 12 healthy 
adults. Following one drop of 1% or 1.5% bepotastine 
besilate ophthalmic solution to both eyes four times 
daily (QID) for seven days, bepotastine plasma 
concentrations peaked at approximately one to two 
hours post-instillation. Maximum plasma 
concentration for the 1% and 1.5% strengths were 
5.1 ± 2.5 ng/mL and 7.3 ± 1.9 ng/mL, respectively. 
Plasma concentration at 24 hours post-instillation 
were below the quantifiable limit (2 ng/mL) in 11/12 
subjects in the two dose groups.

Distribution: The extent of protein binding of 
bepotastine is approximately 55% and 
independent of bepotastine concentration.

Metabolism: In vitro metabolism studies with human 
liver microsomes demonstrated that bepotastine is 
minimally metabolized by CYP450 isozymes. 

In vitro studies demonstrated that bepotastine 
besilate does not inhibit the metabolism of various 

cytochrome P450 substrate via inhibition of 
CYP3A4, CYP2C9, and CYP2C19. The effect of 
bepotastine besilate on the metabolism of 
substrates of CYP1A2, CYP2C8, CYP2D6 was not 
studied. Bepotastine besilate has a low potential 
for drug interaction via inhibition of CYP3A4, 
CYP2C9, and CYP2C19.

Excretion: The main route of elimination of 
bepotastine besilate is urinary excretion (with 
approximately 75-90% excreted unchanged in urine). 

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis and 

Impairment of Fertility

Long-term dietary studies in mice and rats were 
conducted to evaluate the carcinogenic potential 
of bepotastine besilate. Bepotastine besilate did 
not significantly induce neoplasms in mice 
receiving a nominal dose of up to 200 mg/kg/day 
for 21 months or rats receiving a nominal dose of 
up to 97 mg/kg/day for 24 months. These dose 
levels represent systemic exposures 
approximating 350 and 200 times that achieved 
with human topical ocular use. The no observable 
adverse effect levels for bepotastine besilate 
based on nominal dose levels in carcinogenicity 
tests were 18.7 to 19.9 mg/kg/day in mice and 9.6 
to 9.8 mg/kg/day in rats (representing exposure 
margins of approximately 60 and 20 times the 
systemic exposure anticipated for topical ocular 
use in humans).

There was no evidence of genotoxicity in the 
Ames test, in CHO cells (chromosome aberrations), 
in mouse hepatocytes (unscheduled DNA 
synthesis), or in the mouse micronucleus test.

When oral bepotastine was administered to male 
and female rats at doses up to 1,000 mg/kg/day, 
there was a slight reduction in fertility index and 
surviving fetuses. Infertility was not seen in rats 
given 200 mg/kg/day oral bepotastine besilate 
(approximately 3,300 times the systemic 
concentration anticipated for topical ocular use  
in humans).

14 CLINICAL STUDIES

Clinical efficacy was evaluated in 2 conjunctival 
allergen challenge (CAC) studies (237 patients). 
BEPREVE (bepotastine besilate ophthalmic 
solution) 1.5% was more effective than its vehicle 
for relieving ocular itching induced by an ocular 
allergen challenge, both at a CAC 15 minutes post-
dosing and a CAC 8 hours post dosing of BEPREVE. 

The safety of BEPREVE was evaluated in a 
randomized clinical study of 861 subjects over a 
period of 6 weeks. 

16 HOW SUPPLIED/STORAGE AND HANDLING

BEPREVE® (bepotastine besilate ophthalmic 
solution) 1.5% is supplied in a white low density 
polyethylene plastic squeeze bottle with a white 
controlled dropper tip and a white polypropylene 
cap in the following size:
 5 mL (NDC 24208-629-02)
 10 mL (NDC 24208-629-01)

 STORAGE
 Store at 15º – 25ºC (59º – 77ºF).

17 PATIENT COUNSELING INFORMATION

17.1 Topical Ophthalmic Use Only

For topical ophthalmic administration only.

17.2 Sterility of Dropper Tip

Patients should be advised to not touch dropper tip 
to any surface, as this may contaminate the contents.

17.3 Concomitant Use of Contact Lenses

Patients should be advised not to wear a contact 
lens if their eye is red. Patients should be advised 
that BEPREVE should not be used to treat contact 
lens-related irritation. 

Patients should also be advised to remove 
contact lenses prior to instillation of BEPREVE. 
The preservative in BEPREVE, benzalkonium 
chloride, may be absorbed by soft contact lenses. 
Lenses may be reinserted after 10 minutes 
following administration of BEPREVE.

Manufactured by: Bausch & Lomb Incorporated
Tampa, FL 33637
Under license from:
Senju Pharmaceutical Co., Ltd.
Osaka, Japan 541-0046
®/TM are trademarks of Bausch & Lomb 
Incorporated or its affiliates
© 2012 Bausch & Lomb Incorporated.
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Alrex®

loteprednol etabonate
opthalmic suspension 0.2%

STERILE OPHTHALMIC SUSPENSION

Rx only

DESCRIPTION:
ALREX® (loteprednol etabonate ophthalmic suspension) contains a sterile, topical  
anti-inflammatory corticosteroid for ophthalmic use. Loteprednol etabonate is a white to 
off-white powder.
Loteprednol etabonate is represented by the following structural formula:

Chemical Name:
chloromethyl 17 -[(ethoxycarbonyl)oxy]-11 -hydroxy-3-oxoandrosta-1,4-diene-17 -
carboxylate

Each mL contains:
ACTIVE: Loteprednol Etabonate 2 mg (0.2%);
INACTIVES: Edetate Disodium, Glycerin, Povidone, Purified Water and Tyloxapol. Hydrochloric 
Acid and/or Sodium Hydroxide may be added to adjust the pH. The suspension is essentially 
isotonic with a tonicity of 250 to 310 mOsmol/kg.
PRESERVATIVE ADDED: Benzalkonium Chloride 0.01%.

CLINICAL PHARMACOLOGY:
Corticosteroids inhibit the inflammatory response to a variety of inciting agents and probably 
delay or slow healing. They inhibit the edema, fibrin deposition, capillary dilation, leukocyte 
migration, capillary proliferation, fibroblast proliferation, deposition of collagen, and scar 
formation associated with inflammation. There is no generally accepted explanation for the 
mechanism of action of ocular corticosteroids. However, corticosteroids are thought to act 
by the induction of phospholipase A

2
 inhibitory proteins, collectively called lipocortins. It is 

postulated that these proteins control the biosynthesis of potent mediators of inflammation 
such as prostaglandins and leukotrienes by inhibiting the release of their common 
precursor arachidonic acid. Arachidonic acid is released from membrane phospholipids by 
phospholipase A

2
. Corticosteroids are capable of producing a rise in intraocular pressure. 

Loteprednol etabonate is structurally similar to other corticosteroids. However, the number  
20 position ketone group is absent. It is highly lipid soluble which enhances its penetration 
into cells. Loteprednol etabonate is synthesized through structural modifications of 
prednisolone-related compounds so that it will undergo a predictable transformation to 
an inactive metabolite. Based upon in vivo and in vitro preclinical metabolism studies, 
loteprednol etabonate undergoes extensive metabolism to inactive carboxylic acid 
metabolites.
Results from a bioavailability study in normal volunteers established that plasma levels 
of loteprednol etabonate and Δ1 cortienic acid etabonate (PJ 91), its primary, inactive 
metabolite, were below the limit of quantitation (1 ng/mL) at all sampling times. The results 
were obtained following the ocular administration of one drop in each eye of  
0.5% loteprednol etabonate 8 times daily for 2 days or 4 times daily for 42 days. This study 
suggests that limited (<1 ng/mL) systemic absorption occurs with ALREX.

Clinical Studies:
In two double-masked, placebo-controlled six-week environmental studies of 268 patients 
with seasonal allergic conjunctivitis, ALREX, when dosed four times per day was superior to 
placebo in the treatment of the signs and symptoms of seasonal allergic conjunctivitis.
ALREX provided reduction in bulbar conjunctival injection and itching, beginning 
approximately 2 hours after instillation of the first dose and throughout the first 14 days of 
treatment.

INDICATIONS AND USAGE:
ALREX Ophthalmic Suspension is indicated for the temporary relief of the signs and symptoms 
of seasonal allergic conjunctivitis.

CONTRAINDICATIONS:
ALREX, as with other ophthalmic corticosteroids, is contraindicated in most viral diseases of 
the cornea and conjunctiva including epithelial herpes simplex keratitis (dendritic keratitis), 
vaccinia, and varicella, and also in mycobacterial infection of the eye and fungal diseases 
of ocular structures. ALREX is also contraindicated in individuals with known or suspected 
hypersensitivity to any of the ingredients of this preparation and to other corticosteroids.

WARNINGS:
Prolonged use of corticosteroids may result in glaucoma with damage to the optic nerve, 
defects in visual acuity and fields of vision, and in posterior subcapsular cataract formation. 
Steroids should be used with caution in the presence of glaucoma.
Prolonged use of corticosteroids may suppress the host response and thus increase the 
hazard of secondary ocular infections. In those diseases causing thinning of the cornea or 
sclera, perforations have been known to occur with the use of topical steroids. In acute 
purulent conditions of the eye, steroids may mask infection or enhance existing infection.
Use of ocular steroids may prolong the course and may exacerbate the severity of many viral 
infections of the eye (including herpes simplex). Employment of a corticosteroid medication 
in the treatment of patients with a history of herpes simplex requires great caution.

PRECAUTIONS:
General: For ophthalmic use only. The initial prescription and renewal of the medication 
order beyond 14 days should be made by a physician only after examination of the patient 
with the aid of magnification, such as slit lamp biomicroscopy and, where appropriate, 
fluorescein staining.
If signs and symptoms fail to improve after two days, the patient should be re-evaluated.
If this product is used for 10 days or longer, intraocular pressure should be monitored.
Fungal infections of the cornea are particularly prone to develop coincidentally with  
long-term local steroid application. Fungus invasion must be considered in any persistent 
corneal ulceration where a steroid has been used or is in use. Fungal cultures should be taken 
when appropriate.

9007903 (Folded)
9005503 (Flat)

Information for Patients: This product is sterile when packaged. Patients should be advised 
not to allow the dropper tip to touch any surface, as this may contaminate the suspension. If 
redness or itching becomes aggravated, the patient should be advised to consult a physician.
Patients should be advised not to wear a contact lens if their eye is red. ALREX should not be 
used to treat contact lens related irritation. The preservative in ALREX, benzalkonium chloride, 
may be absorbed by soft contact lenses. Patients who wear soft contact lenses and whose 
eyes are not red, should be instructed to wait at least ten minutes after instilling ALREX 
before they insert their contact lenses.
Carcinogenesis, mutagenesis, impairment of fertility: Long-term animal studies have not 
been conducted to evaluate the carcinogenic potential of loteprednol etabonate.  
Loteprednol etabonate was not genotoxic in vitro in the Ames test, the mouse lymphoma 
tk assay, or in a chromosome aberration test in human lymphocytes, or in vivo in the single 
dose mouse micronucleus assay. Treatment of male and female rats with up to  
50 mg/kg/day and 25 mg/kg/day of loteprednol etabonate, respectively,  
(1500 and 750 times the maximum clinical dose, respectively) prior to and during mating did 
not impair fertility in either gender.
Pregnancy: Teratogenic effects: Pregnancy Category C. Loteprednol etabonate has been 
shown to be embryotoxic (delayed ossification) and teratogenic (increased incidence of 
meningocele, abnormal left common carotid artery, and limb flexures) when administered 
orally to rabbits during organogenesis at a dose of 3 mg/kg/day (85 times the maximum 
daily clinical dose), a dose which caused no maternal toxicity. The no-observed-effect-level 
(NOEL) for these effects was 0.5 mg/kg/day (15 times the maximum daily clinical dose). 
Oral treatment of rats during organogenesis resulted in teratogenicity (absent innominate 
artery at ≥5 mg/kg/day doses, and cleft palate and umbilical hernia at ≥50 mg/kg/day) and 
embryotoxicity (increased postimplantation losses at 100 mg/kg/day and decreased fetal 
body weight and skeletal ossification with ≥50 mg/kg/day). Treatment of rats with  
0.5 mg/kg/day (15 times the maximum clinical dose) during organogenesis did not result 
in any reproductive toxicity. Loteprednol etabonate was maternally toxic (significantly 
reduced body weight gain during treatment) when administered to pregnant rats during 
organogenesis at doses of ≥5 mg/kg/day. 
Oral exposure of female rats to 50 mg/kg/day of loteprednol etabonate from the start of the 
fetal period through the end of lactation, a maternally toxic treatment regimen (significantly 
decreased body weight gain), gave rise to decreased growth and survival, and retarded 
development in the offspring during lactation; the NOEL for these effects was  
5 mg/kg/day. Loteprednol etabonate had no effect on the duration of gestation or parturition 
when administered orally to pregnant rats at doses up to 50 mg/kg/day during the fetal 
period.
There are no adequate and well controlled studies in pregnant women. ALREX Ophthalmic 
Suspension should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus.
Nursing Mothers: It is not known whether topical ophthalmic administration of 
corticosteroids could result in sufficient systemic absorption to produce detectable quantities 
in human milk. Systemic steroids appear in human milk and could suppress growth, interfere 
with endogenous corticosteroid production, or cause other untoward effects. Caution should 
be exercised when ALREX is administered to a nursing woman.
Pediatric Use: Safety and effectiveness in pediatric patients have not been established.

ADVERSE REACTIONS:
Reactions associated with ophthalmic steroids include elevated intraocular pressure, which 
may be associated with optic nerve damage, visual acuity and field defects, posterior 
subcapsular cataract formation, secondary ocular infection from pathogens including herpes 
simplex, and perforation of the globe where there is thinning of the cornea or sclera.
Ocular adverse reactions occurring in 5-15% of patients treated with loteprednol etabonate 
ophthalmic suspension (0.2% - 0.5%) in clinical studies included abnormal  
vision/blurring, burning on instillation, chemosis, discharge, dry eyes, epiphora, foreign 
body sensation, itching, injection, and photophobia. Other ocular adverse reactions occurring 
in less than 5% of patients include conjunctivitis, corneal abnormalities, eyelid erythema, 
keratoconjunctivitis, ocular irritation/pain/discomfort, papillae, and uveitis. Some of these 
events were similar to the underlying ocular disease being studied.
Non-ocular adverse reactions occurred in less than 15% of patients. These include headache, 
rhinitis and pharyngitis.
In a summation of controlled, randomized studies of individuals treated for 28 days or longer 
with loteprednol etabonate, the incidence of significant elevation of intraocular pressure  
(≥10 mm Hg) was 2% (15/901) among patients receiving loteprednol etabonate,  
7% (11/164) among patients receiving 1% prednisolone acetate and 0.5% (3/583) among 
patients receiving placebo. Among the smaller group of patients who were studied with 
ALREX, the incidence of clinically significant increases in IOP (≥10 mm Hg) was  
1% (1/133) with ALREX and 1% (1/135) with placebo.

DOSAGE AND ADMINISTRATION:
SHAKE VIGOROUSLY BEFORE USING.
One drop instilled into the affected eye(s) four times daily.

HOW SUPPLIED:
ALREX® (loteprednol etabonate ophthalmic suspension, 0.2%) is supplied in a plastic bottle 
with a controlled drop tip in the following
sizes:

5 mL (NDC 24208-353-05) - AB35307
10 mL (NDC 24208-353-10) - AB35309

Storage: Store upright between 15°–25°C (59°–77°F). DO NOT FREEZE.

KEEP OUT OF REACH OF CHILDREN.
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U.S. Patent No. 5,540,930 
U.S. Patent No. 5,747,061
©Bausch & Lomb Incorporated
Alrex® is a registered trademark of Bausch & Lomb Incorporated

DO NOT USE IF NECKBAND IMPRINTED WITH “Protective Seal” AND YELLOW IS NOT INTACT.




