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1 Recommendations/Risk Benefit Assessment
1.1 Recommendation on Regulatory Action

Lotemax SM (loteprednol etabonate ophthalmic gel), 0.38% is recommended to be 
approved for the treatment of postoperative inflammation and pain following ocular 
surgery.

1.2 Risk Benefit Assessment

Lotemax SM (loteprednol etabonate ophthalmic gel), 0.38% is recommended for the 
treatment of postoperative inflammation and pain following ocular surgery based on two 
adequate and well controlled clinical trials. 

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies

A risk management plan is not necessary given the known risks of this class of products 
(such as an increase in Intraocular Pressure (IOP)).  

1.4 Recommendations for Postmarket Requirements and Commitments

There are no recommended Post-Marketing Requirements or Commitments.  

2 Introduction and Regulatory Background
Loteprednol etabonate (LE) is a corticosteroid that was originally developed as a topical 
ophthalmic suspension 0.5% (Lotemax).  Lotemax is approved for the treatment of 
steroid responsive inflammatory conditions ocular inflammatory disorders when the 
inherent hazard of steroid use is accepted to obtain an advisable diminution of edema 
and inflammation and treatment of postoperative inflammation following ocular surgery. 
Alrex (loteprednol etabonate ophthalmic suspension) 0.2% is approved for the 
temporary relief of the signs and symptoms of seasonal allergic conjunctivitis.   A fixed 
combination product consisting of LE 0.5%/tobramycin 0.3% ophthalmic suspension 
(Zylet) is approved for steroid-responsive inflammatory ocular conditions for which a 
corticosteroid is indicated and where superficial bacterial ocular infection or a risk of 
bacterial ocular infection exists.  LE ointment 0.5% (Lotemax) is approved for the 
treatment of post-operative inflammation and pain following ocular surgery.

LE ophthalmic gel 0.5% (LE Gel) for the treatment of post-operative inflammation and 
pain following ocular surgery was approved on September 28, 2012. The objective of a 
gel formulation was to provide an alternative ophthalmic delivery dosage form for 
patients requiring treatment for inflammation and pain following ocular surgery.

Reference ID: 4383732Reference ID: 4396491
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On July 20, 2018, NDA 202872 S-002 Lotemax (loteprednol etabonate ophthalmic gel) 
0.5% was approved to treat post-operative inflammation following ocular surgery for 
childhood cataract in pediatric patients under the age of 12 years. There were no new 
safety concerns raised in this supplemental application concerning the use of LE 
ophthalmic gel 0.5% to treat post-operative inflammation following ocular surgery for 
childhood cataract in pediatric patients under the age of 12 years.

The applicant in support of the development program in this submission is cross 
referencing NDA 202872 which it owns.  

2.1 Product Information

Established Name: loteprednol etabonate ophthalmic gel, 0.38%
Proposed Trade Name: Lotemax SM
Chemical Class: gel formulation
Pharmacological Class: corticosteroid
Indication treatment of post-operative inflammation and pain following 

ocular surgery
 

Dosing Regimen: Apply one drop into the conjunctival sac of the affected eye 
three times daily beginning the day after surgery and 
continuing throughout the first 2 weeks of the post-operative 
period

2.2 Tables of Currently Available Treatments for Proposed Indication 

Name of Drug Indication
Vexol Treatment of post-operative inflammation 

following ocular surgery and in the treatment of 
anterior uveitis.

Durezol Treatment of inflammation and pain following 
ocular surgery.

Lotemax Ointment Treatment of post-operative inflammation and 
pain following ocular surgery

Lotemax Suspension Treatment of post-operative inflammation and 
pain following ocular surgery

Lotemax Gel Treatment of post-operative inflammation and 
pain following ocular surgery

2.3 Availability of Proposed Active Ingredient in the United States

Loteprednol etabonate has been marketed in the US since 1998 as Lotemax and Alrex 
ophthalmic suspension drug products, since 2005 in a fixed combination with 

Reference ID: 4383732Reference ID: 4396491
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tobramycin as Zylet, since 2011 as Lotemax ophthalmic ointment and since 2012 as 
Lotemax ophthalmic gel.

Drug NDA Indication
Lotemax (loteprednol 
etabonate ophthalmic 
suspension) 0.5%

20-583 Treatment of steroid responsive inflammatory 
conditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe such as 
allergic conjunctivitis, acne rosacea, SPK, herpes 
zoster keratitis, iritis, cyclitis, selected infective 
conjunctivitides, when the inherent hazard of steroid 
use is accepted to obtain an advisable diminution in 
edema and inflammation. 
It is also indicated for the treatment of post-
operative inflammation following ocular surgery.

Alrex (loteprednol 
etabonate ophthalmic 
suspension) 0.2%

20-803 Temporary relief of the signs and symptoms of 
seasonal allergic conjunctivitis.

Zylet (loteprednol 
etabonate and 
tobramycin ophthalmic 
suspension) 0.5%/0.3%  

50-804 Treatment of steroid-responsive inflammatory 
ocular conditions for which a corticosteroid is 
indicated and where superficial bacterial ocular 
infection or a risk of bacterial ocular infection exists.

Lotemax (loteprednol 
etabonate ophthalmic 
ointment) 0.5%

200-
738

Treatment of post-operative inflammation and pain 
following ocular surgery

Lotemax (loteprednol 
etabonate ophthalmic gel, 
0.5%)

202872 Treatment of post-operative inflammation and pain 
following ocular surgery

2.4 Important Safety Issues With Consideration to Related Drugs

Lotemax is a topical corticosteroid.  Ocular AEs generally associated with ophthalmic 
steroids include elevated IOP (which may be associated with optic nerve damage and 
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.  Other reactions include acute anterior 
uveitis, keratitis, conjunctivitis, corneal ulcers, mydriasis, conjunctival hyperemia, and 
ptosis.

2.5 Summary of Presubmission Regulatory Activity Related to Submission

The product development of loteprednol etabonate ophthalmic gel, 0.38% was 
conducted under IND 102654.

On June 10, 2013, an End-of-Phase 2 meeting was held to discuss the proposed 
development program for loteprednol etabonate ophthalmic gel, 0.38%. 
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On January 30, 2018, a Pre-NDA was held to discuss the application submission plan. 
At this meeting the Agency discussed the requirements for a PREA study and would 
consider NDA 202872 S-002 currently under review in lieu of a pediatric post marketing 
requirement. Subsequently, NDA 202872 S-002 was approved on July 10, 2018. The 
applicant requested a full waiver from conducting a PREA study for loteprednol 
etabonate ophthalmic gel, 0.38%; however since the current application is a 
reformulation of loteprednol and not a new active ingredient, new dosage form, new 
dosing regimen or new route of administration, PREA does not apply. 
   

3 Ethics and Good Clinical Practices
3.1 Submission Quality and Integrity

This submission was of sufficient quality to allow for a substantive review without 
requiring additional clinical information from the applicant.

3.2 Compliance with Good Clinical Practices

The clinical studies contained in this application were conducted in accordance with 
International Conference on Harmonization (ICH) guidelines and Good Clinical Practice 
(GCP).

3.3 Financial Disclosures

Investigator /
Sub-investigator

Site Eyes Enrolled in Study 842 Eyes Enrolled in Study 875

Not in study

Not in study

Not in study

Reviewer’s comments:

To prevent bias, Study 842 was a masked and randomized clinical trial with 514 total 
eyes enrolled. These sites listed in the table above only enrolled a total of eyes % 
of eyes enrolled); too few to influence the overall clinical results.  See Appendix 9.

Reference ID: 4383732Reference ID: 4396491
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4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines

4.1 Chemistry Manufacturing and Controls

LOTEMAX SM (loteprednol etabonate ophthalmic gel) 0.38% contains a sterile, topical 
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 17α-[(ethoxycarbonyl)oxy]-11β-hydroxy-3-oxoandrosta-1,4-diene-17β-
carboxylate

Each gram contains:
Active: Loteprednol Etabonate 3.8 mg (0.38%)

Inactives: Boric acid, edetate disodium dihydrate, glycerin, hypromellose, poloxamer, 
polycarbophil, propylene glycol, sodium chloride, water for injection, and sodium 
hydroxide to adjust to a pH of between 6 and 7.

Preservative Added: Benzalkonium chloride 0.003%

Table 2.3.P.1–1         Qualitative and quantitative composition of LE 0.38% gel

Label strength: 0.38%Component1 Reference to 
Quality 

Standard

Function

Amount (mg/g fill) %(w/w)

Loteprednol etabonate, In-house Active ingredient 0.38%

Glycerin USP/ Ph.Eur.

Propylene glycol USP/ Ph.Eur.

Sodium chloride USP/ Ph.Eur.

Reference ID: 4383732Reference ID: 4396491
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Benzalkoniwn chloride NF/ Ph.Em. Anti-microbial agent I 
Polycarbophil USP 

Hypromellose~ USP 

Sodium hydroxidePbH'I~ NF/ Ph.Em. Alkalizing agent I 
Poloxamer 407 NF 

Edetate disodium USP/NF 
dihydrate 

Boric acid NF/ Ph.Em. 

Water for injection USP/ Ph.Em. 

Total I 

(b)(41 

(b)(4l 

1 The Quanuues of macttve mgredient m the formula non do not exceed the FDA' s IID limit for the route of administration. 

\0)\41 

0.003% 

-

( 

00~ 

,__~~~~~~~~~~~~~~~~~~-

SP = United States Pharmacopeia; Ph.Eur.= European Pharmacopoeta; ~National FormUlary 

4.2 Clinical Microbiology 

(b)(4J 

(b)(4) 

(b)(4) 

Not applicable. There is no clinical microbiology review for this product. It is not an anti­
infective. 

4.3 Preclinical Pharmacology/Toxicology 

Loteprednol etabonate was embryotoxic and teratogenic in rats and rabbits when 
administered orally during the period of organogenesis. Structural abnormalities in rat 
fetuses were observed at maternally toxic doses and included absent innominate artery, 
cleft palate and umbilical hernia. In rabbit fetuses, anomalies included meningocele, 
abnormal left common carotid artery, and limb flexures. No developmental effects were 
observed in rats or rabbits at 4 and 7 times the maximum daily clinical dose, 
respectively. 

Loteprednol etabonate decreased offspring viabi lity and development when dosed orally 
to pregnant rats from the beginning of organogenesis through the end of lactation at a 
maternally toxic dose. No adverse effects were observed in pregnanUlactating rats or in 
their offspring at a lower dose 6 times the maximum daily clinical dose. 

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 the chromosomal aberration test in 
human lymphocytes, or in vivo in the mouse micronucleus assay. Treatment of male 
and female rats with up to 50 mg/kg/day and 25 mg/kg/day of loteprednol etabonate, 

9 
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respectively, (350 and 175 times the maximum clinical dose, respectively) prior to and 
during mating did not impair fertility in either gender.

These findings are consistent with the findings in other corticosteroids when dosed to 
non-human animals. 

4.4 Clinical Pharmacology

4.4.1 Mechanism of Action

Loteprednol etabonate is a corticosteroid. Corticosteroids have been shown to inhibit 
the inflammatory response to a variety of inciting agents. They inhibit the edema, fibrin 
deposition, capillary dilation, leukocyte migration, capillary proliferation, fibroblast 
proliferation, deposition of collagen, and scar formation associated with inflammation. 
While glucocorticoids are known to bind to and activate the glucocorticoid receptor, the 
molecular mechanisms involved in glucocorticoid/glucocorticoid receptor-dependent 
modulation of inflammation are not clearly established. However, corticosteroids are 
thought to inhibit prostaglandin production through several independent mechanisms.

4.4.3 Pharmacokinetics

Measurable concentrations of loteprednol etabonate were observed in plasma after 
topical ocular administration of a single dose and 2 weeks of three times daily dosing of 
Lotemax SM. Systemic exposure to loteprednol etabonate is low (i.e., <0.20 ng/mL) 
following either single dose or daily bilateral administration with minimal increase in 
systemic loteprednol etabonate exposure after 2 weeks of three times daily dosing. 
Mean Cmax values for loteprednol etabonate in plasma were 0.133 ng/mL and 0.160 
ng/mL after a single administration and on Day 15, respectively.  The mean AUC0-t 
values for loteprednol etabonate in plasma were 0.148 hr•ng/mL and 0.353 hr•ng/mL 
after a single administration and on Day 15 after 2 weeks of three times daily dosing, 
respectively.

5 Sources of Clinical Data
5.1 Tables of Studies/Clinical Trials

Study
Identifier

Objective(s)
of the Study

Study Design and Type of 
Control

Number of
Subjects

Diagnosis of
Patients

Duration of
Treatment

Study 
842

Efficacy and 
Safety of LE 
GEL 0.38% 
versus 
vehicle in the 
treatment of 
inflammation 
and pain 

Prospective, multi-center, 
randomized, double 
masked, placebo 
controlled

LE GEL 0.38%
- BID and TID
- Topical ocular

514 eyes 
randomized 

(171 LE BID, 
171 LE TID, 
172 vehicle)

Male and female 
subjects with 
specified amount 
of anterior 
chamber cells 
following routine 
uncomplicated 
cataract surgery

14 Days

Reference ID: 4383732Reference ID: 4396491
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following 
cataract 
surgery 

Study 
875

Efficacy and 
Safety of LE 
GEL 0.38% 
versus 
vehicle in the 
treatment of 
inflammation 
and pain 
following 
cataract 
surgery 

Prospective, multi-center, 
randomized, double 
masked, placebo 
controlled

LE GEL 0.38%
- BID and TID
- Topical ocular

600 eyes 
randomized 

(201 LE BID, 
200 LE TID, 
199 vehicle)

Male and female 
subjects with 
specified amount of 
anterior chamber 
cells following 
routine 
uncomplicated 
cataract surgery

14 Days

Study 
843

Efficacy and 
Safety of LE 
GEL 0.38% 
versus 
vehicle in the 
treatment of 
inflammation 
and pain 
following 
cataract 
surgery 

Prospective, multi-center, 
randomized, double 
masked, placebo 
controlled

LE GEL 0.38%
- BID 
- Topical ocular

326 eyes 
randomized 

(163 LE BID, 
163 vehicle)

Male and female 
subjects with 
specified amount of 
anterior chamber 
cells following 
routine 
uncomplicated 
cataract surgery

14 Days

5.2 Review Strategy
The source of clinical data utilized in this review include the study listed in section 5.1.

5.3 Discussion of Individual Studies/Clinical Trials

Studies 842 and 875 

Studies 842 and 875 had similar clinical designs.

Title: Multi-Center, Double-Masked, Vehicle-Controlled, Randomized, Parallel-Group 
Study to Assess Loteprednol Etabonate Ophthalmic Gel, 0.38% (BID and TID) versus 
Vehicle Gel for the Treatment of Ocular Inflammation and Pain Following Cataract 
Surgery 

Study Design

Subjects were randomized to receive LE gel 0.38% or vehicle, BID or TID, for the 
management of postoperative inflammation and pain following routine, uncomplicated 
cataract surgery. Subjects were randomized in a 2:2:1:1 ratio to LE gel 0.38% BID, LE 
gel 0.38% TID, vehicle BID, and vehicle TID. The 2 vehicle arms were combined into 1 
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treatment group in the statistical analysis, and hence the study had 3 treatment groups: 
LE gel 0.38% BID, LE gel 0.38% TID, and combined vehicle group.

Eligible subjects who were enrolled in the study were seen for 7 scheduled study visits 
over the course of approximately 4 weeks. Treatment duration for this study was 
approximately 14 days. Visit 1 was the Screening Visit and occurred up to 14 days prior 
to surgery. Visit 2 was the day of surgery. At Visit 3 (Postoperative Day 1), eligibility for 
randomization into the study was assessed. If eligible, subjects were randomized and 
completed postoperative study Visits 4, 5, 6, and 7 (Postoperative Days 3, 8, 15, and 
18, respectively).

The initial dose of study drug occurred in the clinic at Visit 3 (Postoperative Day 1). 
Subjects randomized to BID groups instilled 1 drop of study drug into the study eye, 2 
times per day at approximately 12-hour intervals. Subjects randomized to TID groups 
instilled 1 drop of study drug into the study eye, 3 times per day at approximately 8-hour 
intervals. Study treatment lasted approximately 14 days, with the last dose administered 
on the evening before Visit 6 (Postoperative Day 15).

Grading Scales Used for Studies 842 and 875

Anterior Chamber Cells:

Assess accumulation of white blood cells in aqueous.  Pigment cells and red blood cells 
were to be ignored.  Assess anterior chamber using a high-power field slit beam of 1 
mm x 1 mm.

0 = No cells seen

1 = 1 - 5 cells

2 = 6 - 15 cells

3 = 16 - 30 cells

4 = >30 cells

Reference ID: 4383732Reference ID: 4396491
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Pain in the Study Eye:

Ocular pain, defined as a positive sensation of the eye, including foreign body sensation,
stabbing, throbbing, or aching, was assessed and graded by subjects on the 6-point scale below:

0 = None: Absence of positive sensation.
1 = Minimal: Presence of mild sensation or discomfort typical of postoperative

ocular surgery (eg, diffuse or focal foreign body sensation, mild
transient burning or stinging, etc.)

2 = Mild: Mild, tolerable aching of the eye.
3 = Moderate: Moderate aching sufficient to require the use of over-the-counter 

(OTC) acetaminophen.
4 = Moderately

Severe:
More prolonged aching requiring the use of an OTC analgesic other
than acetaminophen.

Schedule of Visits

PROCEDURE/ASSESSMENT a Visit 1
Screening

Visit 2 
Surgery b

Visit 3 
Postop
Day 1 c

Visit 4 
Postop
Day 3

(±1 Day)

Visit 5 
Postop
Day 8

(±1 Day)

Visit 6 
Postop
Day 15

(±1 Day)

Visit 7 
Postop
Day 18

(±1 Day)

Early
Discontinuation

Informed Consent and HIPAA authorisation X
Urine Pregnancy Test, as applicable X X X X
Demographics X
Current and Relevant Medical/Ophthalmic History X
Ocular Symptoms X X X X X X X
Study Drug Sensation Assessment X
Pin-holed Snellen VA X X X X X X X
Slit Lamp Biomicroscopy X X X X X X X
IOP Examination (Goldman applanation tonometry) d X X X X X X X
Dilated Fundus Examination X X X
Determine Eligibility X X
Dispense Study Drug e

X f

AEs g and Concomitant Medications X X X X X X X X
Collect Study Drug e X X
Dispense and Collect Study Diary X h X i X i X i, j X i, j

Exit Study X X

Abbreviations: AC = anterior chamber; AE = adverse event; HIPAA = Health Insurance Portability and Accountability Act;
IOP = intraocular pressure; Postop = postoperative; VA = visual acuity.
a All ophthalmic assessments were performed bilaterally.
b     Visit 2 occurred within 14 days of Visit 1. Screening and surgery could not take place on the same day.
c Visit 3 occurred 18 to 34 hours post-surgery. During this visit, subject eligibility was confirmed based on AC cell assessment.
d     IOP was assessed within ±2 hours of the time IOP was assessed at Visit 1 (Screening).
e Study drug dispensation and collection were performed by the unmasked designee.
f Subjects instilled initial dose while in clinic. The Investigator was not allowed to be present for the in-office instillation. 

Study treatment lasted approximately 14 days with the last dose administered on the evening before Visit 6.
g     Collection of AEs extended from the time the subject gave informed consent until the last study visit.
h     Dispensed only.
i Diary cards were checked for accuracy and compliance.
j Collected only.

Reference ID: 4383732Reference ID: 4396491
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Inclusion Criteria

A subject was eligible for enrollment if ALL of the following criteria applied:

Visit 1 (Screening) Criteria

1. Was 18 years or older on the date the ICF was signed and with the capacity to 
provide voluntary informed consent.

2. Able to read, understand, and provide written informed consent on the IRB/EC 
approved ICF and provide HIPAA authorization.

3. Willing and able to comply with all treatment and follow-up/study procedures.
4. Was a candidate for routine, uncomplicated cataract surgery (phaco-emulsification 

with posterior chamber intraocular lens [IOL] implantation, not combined with any 
other surgery).

5. In the Investigator’s opinion, had potential postoperative pin-holed Snellen visual 
acuity (VA) of at least 20/200 in the study eye at Visit 1 (Screening) and at least 
20/200 in the fellow eye.

6. For female subjects, either
- Not be of childbearing potential (female subjects not of childbearing potential 

must have been postmenopausal at least 12 months prior to Visit 3 or 
permanently sterilized [eg, tubal occlusion, hysterectomy, bilateral 
salpingectomy])

or
- Had a negative urine pregnancy test result at Visit 1 (Screening).

7. For female subjects of child-bearing potential, or male subjects with partners of 
child bearing potential, agreed to use adequate contraceptive methods prior to and 
during the study treatment period, as described below.
- Female subjects of childbearing potential must have used at least 1 form of the 

following acceptable contraceptive methods:
o Hormonal methods of contraception (including oral and transdermal 

contraceptives, injectable progesterone, progestin subdermal implants, 
progesterone-releasing intrauterine device [IUDs]) at least 14 days prior 
to Visit 3 (the first dose of study drug)

o True abstinence (when this was in line with the preferred and usual 
lifestyle of the subject)

o Placement of a copper-containing IUD prior to Visit 3
o Use of condoms with spermicidal foam/gel/film/cream/suppository at 

least 14 days prior to Visit 3
o Male partner who had a vasectomy at least 3 months prior to Visit 3.

- Male subjects with partners of childbearing potential must have used at least 1 
form of the following acceptable contraceptive methods:

o True abstinence (When this is in line with the preferred and usual lifestyle 
of the subject)

o Vasectomy at least 3 months prior to Visit 3
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o Without a vasectomy, must have used a condom with spermicidal 
foam/gel/film/ cream/suppository.

8. Willing to postpone cataract surgery on the fellow eye, if deemed necessary, until 
after study completion.

Visit 3 (Postoperative Day 1) Criteria
9. Underwent routine, uncomplicated cataract surgery (phaco-emulsification with 

posterior chamber IOL implantation, not combined with any other surgery) in the 
study eye.

10. For female subjects, either
- Was not of childbearing potential (female subjects not of childbearing potential 

must have been postmenopausal at least 12 months prior to Visit 3 or 
permanently sterilized [eg, tubal occlusion, hysterectomy, bilateral 
salpingectomy])

or
- Had a negative urine pregnancy test result at Visit 3 (Postoperative Day 1).

11. Continued to meet all requirements of Inclusion Criterion 7.
12. Had ≥ Grade 2 anterior chamber (AC) cells (6-15 cells) in the study eye.

  
Exclusion Criteria

A subject who met any of the following exclusion criteria was not to be enrolled:
1. Had a severe/serious ocular condition or history/presence of chronic generalized 

systemic disease that the Investigator felt might increase the risk to the subject or 
confound the result(s) of the study.

2. Was a female subject who was pregnant or breast feeding.
3. Had ocular hypertension (IOP ≥ 21 mmHg), glaucoma, or any glaucoma-related 

incisional or laser surgery in the study eye. Note: IOP criteria must have been met 
at both Visit 1 (Screening) and Visit 3 (Postoperative Day 1).

4. Was monocular (fellow eye was nonfunctional or fellow eye's pinhole vision was 
worse than Snellen 20/200).

5. Had ocular surgery (including laser surgery) in the study eye within 3 months or in 
the fellow eye within 2 weeks prior to Visit 1 (Screening).

6. Had a current diagnosis of cystoid macular oedema in the study eye.
7. Had any abnormality that prevented reliable Goldmann applanation tonometry in 

either eye.
8. Had iris atrophy in the operative eye.
9. Had lens pseudoexfoliation syndrome with glaucoma or zonular compromise in the 

study eye.
10. Was unable, for any reason, to discontinue contact lens use in the study eye during 

the course of the study.
11. Had a history of chronic or recurrent inflammatory eye disease in the study eye (eg, 

iritis, scleritis, uveitis, iridocyclitis, rubeosis iridis, herpes simplex infection, etc.).
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12. Had proliferative diabetic retinopathy or moderate to severe non-proliferative 
diabetic retinopathy in the study eye.

13. Had any intraocular inflammation in either eye (cells or flare score greater than 
Grade 0 at slit lamp examination) or ocular pain greater than Grade 1 in the study 
eye at Visit 1 (Screening).

14. Had a congenital ocular anomaly in either eye.
15. Had a presence of active external ocular disease: infection (bacterial, viral or 

fungal) or inflammation (including allergic) of the study eye.
16. Had used ocular therapy (either eye) with nonsteroidal anti-inflammatory drugs 

(NSAIDs), mast cell stabilizers, antihistamines, or decongestants within 7 days prior 
to surgery or was expected to require any of these treatments during the 18 days 
following cataract surgery.

17. Was expected to require treatment with systemic NSAIDs, antihistamines, or 
decongestants during the 18 days following cataract surgery with the exception of ≤ 
81 mg/day of acetylsalicylic acid.

18. Was expected to require treatment with any systemic, inhaled, nasal, or ocular 
(either eye) corticosteroids or glucocorticoids during the 18 days following cataract 
surgery or had used any systemic or ocular corticosteroids within 14 days prior to 
cataract surgery. Dermal use outside the ocular area was permitted.

19. Was expected to require concurrent systemic or ocular therapy with 
immunosuppressants (eg, Restasis®) during the 18 days following cataract surgery 
or had used ocular immunosuppressants within 30 days prior to surgery.

20. Had known hypersensitivity or contraindication to the study drug(s) or their 
components.

21. Had participated in any drug or device clinical investigation within 30 days prior to 
entry into this study and/or during the period of study participation, including use of 
an investigational intraocular lens in the study eye.

22. Had been previously randomized in this study.
23. Currently required or was expected to require treatment with any medication listed 

as a disallowed medication per the Disallowed Therapy Section of the protocol of 
the clinical study report [CSR]).

Primary Efficacy Variables:

The hierarchical primary efficacy endpoints were:

1. The proportion of subjects with complete resolution of AC cells (cell score = 0) in 
the study eye at Visit 5 (Postoperative Day 8) for LE gel 0.38% and vehicle.

2. The proportion of subjects with Grade 0 pain in the study eye at Visit 5 
(Postoperative Day 8) for LE gel 0.38% and vehicle.

The secondary efficacy endpoints included:

 Proportion of subjects with complete resolution of AC cells in the study eye at each 
visit and for each subject’s final on-treatment visit.
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 Proportion of subjects with Grade 0 pain in the study eye at each visit and for each 
subject's final on-treatment visit.

 Proportion of subjects with complete resolution of AC flare in the study eye at each 
visit and for each subject’s final on-treatment visit.

 Proportion of subjects with complete resolution of both AC cells and AC flare in the 
study eye at each visit and for each subject’s final on-treatment visit.

 Change from baseline in AC cells and flare, combined and separately, at each 
follow-up visit. The combined endpoint (Anterior Chamber Reaction) was defined as 
the sum of the scores for AC cells and AC flare.

 Proportion of treatment failures at Visit 5 (Postoperative Day 8). A subject was 
considered a treatment failure at Visit 5 if they started any rescue medication prior 
to, or on the day of, Visit 5. If a subject did not have a Visit 5, due either to early 
discontinuation or to a missed visit, then treatment failure at Visit 5 was defined as 
starting rescue medication prior to, or on, Postoperative Day 9.
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Study 842
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Study 875
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Reviewer’s comments:

No individual site enrolled a disproportionate number of subjects in either clinical trial.  

6 Review of Efficacy
6.1 Indication

Lotemax SM (loteprednol etabonate ophthalmic gel), 0.38% is proposed to be indicated 
for the treatment of postoperative inflammation and pain following ocular surgery.

6.1.1 Methods

The three phase 3 studies were conducted with LE gel 0.38%, (Study 842, Study 843, 
and Study 875).  Study 842 and Study 875 included BID and TID dosing groups, and 
Study 843 only included a BID dosing group. Otherwise, the three studies used nearly 
identical protocols; therefore, the three studies were pooled for evaluating the safety of 
LE gel, 0.38% with respect to the extent of exposure, analysis of adverse events, and 
observations related to ocular safety and tolerance.

Study 843 failed its primary endpoint. Study 843 tested BID dosing only compared to 
vehicle. The efficacy results were:
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Study 843 Primary Efficacy Result of LE Gel, 0.38% Phase 3 Efficacy Trial
Study Treatment Arms No. Enrolled/ 

Completed per Arm 
LE gel, 0.38% BID vs. Vehicle

843 LE Gel BID
Vehicle

163/154
163/143

Anterior Chamber Cells at Visit 5 
(Postop Day 8)
LE Gel BID = 23.6% Vehicle= 17.8%
Difference (95% CI) = 5.5% (-3.2%, 
14.3%)
P=0.2174
Ocular Pain at Visit 5 (Postop Day 
8)
LE Gel BID = 73.6%  Vehicle= 59.5%
Difference (95% CI) = 14.1% (4.0%, 
24.2%)
P=0.0069

In Study 843, a total of 326 subjects were randomized (vehicle, 163 subjects; LE gel 
0.38% BID, 163 subjects) and included in the analysis. 

The proportion of subjects with complete resolution of anterior chamber cells was higher 
in the LE gel 0.38% BID group (23.3%) compared to the vehicle group (17.8%), but the 
difference was not statistically significant (Pearson Chi-squared test: p = 0.2174). 

A nominally statistically significant greater proportion of subjects in the LE gel 0.38% 
BID group (73.6%) compared to the vehicle group (59.5%) had complete resolution of 
ocular pain at Visit 5 based on analysis performed with the prospectively-defined 
analysis population (i.e., ITT population with missing data imputed as treatment failures) 
(Pearson Chi-squared tests: p = 0.0069). However, the criteria for success were not 
fulfilled and the primary study endpoint was not met because statistical significance was 
not achieved for the first hierarchical endpoint (complete resolution of anterior chamber 
cells at Visit 5).
 

6.1.2 Demographics

Studies 842 and 875

Study 842 Study 875
Vehicle 
BID & 

TID 
(N=172)

LE gel 
0.38% 
BID 

(N=171)

LE gel 
0.38% 
TID 

(N=171)

Vehicle 
BID & 

TID 
(N=199)

LE gel 
0.38% 
BID 

(N=201)

LE gel 
0.38% 
TID 

(N=200)
Age (years)
N 172 171 171 199 201 200
Mean (SD) 69.0 (8.56) 70.0 (8.34) 70.5 (8.15) 68.5 (8.92) 68.3 (9.11) 67.9 (9.32)
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Study 842 Study 875
Vehicle 
BID & 

TID 
(N=172)

LE gel 
0.38% 
BID 

(N=171)

LE gel 
0.38% 
TID 

(N=171)

Vehicle 
BID & 

TID 
(N=199)

LE gel 
0.38% 
BID 

(N=201)

LE gel 
0.38% 
TID 

(N=200)
Median 70.0 70.0 71.0 68.0 69.0 69.0
Min, Max 42, 87 46, 96 43, 89 38, 88 42, 91 36, 92
Gender, n (%)
Male 72 (41.9) 77 (45.0) 82 (48.0) 83 (41.7%) 84 (41.8%) 70 (35.0%)
Female 100 (58.1) 94 (55.0) 89 (52.0) 116 (58.3%) 117 (58.2%) 130 (65.0%)
Race, n (%)
American Indian or Alaska 0 0 1 (0.6) 0 (0.0%) 1 (0.5%) 1 (0.5%)
Native
Asian 23 (13.4) 18 (10.5) 18 (10.5) 7 (3.5%) 13 (6.5%) 9 (4.5%)
Black or African American 24 (14.0) 22 (12.9) 22 (12.9) 14 (7.0%) 23 (11.4%) 23 (11.5%)
Native Hawaiian or Other 
Pacific Islander 2 (1.2) 0 1 (0.6) 0 (0.0%) 1 (0.5%) 0 (0.0%)

White 119 (69.2) 126 (73.7) 125 (73.1) 169 (84.9%) 158 (78.6%) 163 (81.5%)
Other 3 (1.7) 4 (2.3) 3 (1.8) 9 (4.5%) 4 (2.0%) 3 (1.5%)
Multiple Races Checked 1 (0.6) 1 (0.6) 1 (0.6) 0 (0.0%) 1 (0.5%) 1 (0.5%)
Iris Color – Study Eye, n
(%)
Blue 35 (20.3) 39 (22.8) 35 (20.5) 50 (25.1%) 47 (23.4%) 49 (24.5%)
Brown 106 (61.6) 100 (58.5) 102 (59.6) 111 (55.8%) 115 (57.2%) 112 (56.0%)
Green 11 (6.4) 8 (4.7) 10 (5.8) 17 (8.5%) 9 (4.5%) 5 (2.5%)
Hazel 20 (11.6) 23 (13.5) 23 (13.5) 20 (10.1%) 28 (13.9%) 32 (16.0%)
Other 0 1 (0.6) 1 (0.6) 1 (0.5%) 2 (1.0%) 2 (1.0%)

Abbreviations: LE, loteprednol etabonate ophthalmic gel; BID, two times a day; TID, three times a day; ITT, intent-to-treat; N, 
number of subjects per treatment group; n, number of subjects in a demographic category; SD, standard deviation; Min, minimum; 
Max, maximum
Note: Percentages are based on the number of non-missing observations within a treatment group for each variable.

Reviewer’s comments: 

Demographic characteristics (age, sex, race, iris color in the study eye) were well 
balanced across treatment groups within each study, as well as across studies.
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6.1.3 Subject Disposition

Study 842 Study 875
Vehicle

BID & TID
(N=172)

LE gel
0.38% BID

(N=171)

LE gel
0.38% TID

(N=171)

Vehicle
BID & TID

(N=199)

LE gel
0.38% BID

(N=201)

LE gel
0.38% TID

(N=200)
Subjects Treated 172 (100.0%) 171 (100.0%) 170 (99.4%) 198 (99.5%) 201 (100%) 200 (100%)
As Randomized 172 (100.0%) 171 (100.0%) 170 (99.4%) 198 (99.5%) 201 (100%) 199 (99.5%)
Not as Randomized 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.5%)
Included in ITT Popn [1] 172 (100.0%) 171 (100.0%) 171 (100.0%) 199 (100%) 201 (100%) 200 (100%)
Completed 80 (46.5%) 133 (77.8%) 139 (81.3%) 122 (61.3%) 145 (72.1%) 159 (79.5%)
Discontinued 92 (53.5%) 38 (22.2%) 32 (18.7%) 77 (38.7%) 56 (27.9%) 41 (20.5%)
Included in Safety Popn
[2] 172 (100.0%) 171 (100.0%) 170 (99.4%) 198 (100%) 202 (100%) 199 (100%)

Completed 80 (46.5%) 133 (77.8%) 139 (81.3%) 122 (61.6%) 146 (72.3%) 158 (79.4%)
Discontinued 92 (53.5%) 38 (22.2%) 31 (18.1%) 76 (38.4%) 56 (27.7%) 41 (20.6%)
Included in PP Popn [3] 113 (65.7%) 133 (77.8%) 141 (82.5%) 139 (69.8%) 181 (90.0%) 168 (84.0%)
Completed Visit 5

131 (76.2%) 161 (94.2%) 158 (92.4%) 160 (80.4%) 192 (95.5%) 189 (94.5%)Yes
No 41 (23.8%) 10 (5.8%) 13 (7.6%) 39 (19.6%) 9 (4.5%) 11 (5.5%)
Completed Study through Visit 7
Yes 80 (46.5%) 133 (77.8%) 139 (81.3%) 122 (61.3%) 145 (72.1%) 159 (79.5%)
No 92 (53.5%) 38 (22.2%) 32 (18.7%) 77 (38.7%) 56 (27.9%) 41 (20.5%)
Primary Reason for Premature Withdrawal for Subjects in ITT Popn
Significant Protocol Dev.
or Non-Compliance 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Adverse Event 2 (1.2%) 1 (0.6%) 0 (0.0%) 1 (0.5%) 1 (0.5%) 2 (1.0%)
Rescue Therapy Use 88 (51.2%) 36 (21.1%) 31 (18.1%) 71 (35.7%) 49 (24.4%) 33 (16.5%)
Lack of Efficacy 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Sponsor or Inv. Terminates
the Study 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Subject Requests to be
DC’ed from Study or is 1 (0.6%) 1 (0.6%) 0 (0.0%) 1 (0.5%) 5 (2.5%) 5 (2.5%)
Lost to Follow Up
Inv. Discontinues Subject
Participation 1 (0.6%) 0 (0.0%) 0 (0.0%) 1 (0.5%) 0 (0.0%) 0 (0.0%)

Other 0 (0.0%) 0 (0.0%) 1 (0.6%) 3 (1.5%) 1 (0.5%) 1 (0.5%)

Abbreviations: LE, loteprednol etabonate (ophthalmic gel); BID, two times a day; TID, three times a day; ITT, intent-to-treat; PP, per 
protocol; N, number of subjects per treatment group; Dev, deviation; Inv., Investigator; Popn, Population; DC’ed, Discontinued
Note: Percentages are based on the number of subjects randomized within a treatment group, except for Safety Population, where 
percentages are based on number of subjects in their actual treatment group.
[1]  All randomized subjects. Treatment assignments are based on treatment randomized.
[2]  All subjects who received at least 1 dose of study drug. Treatment assignments are based on the treatment actually received.
[3]  ITT subjects who remain in study through Visit 5 (Day 8) and who have not deviated from the protocol in any way likely to 
seriously affect the primary outcome of the study.
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Reviewer’s comments:

In both studies 842 and 875, a greater percentage of subjects in the LE gel TID group 
compared with the vehicle group completed Visit 5 (Postoperative Day 8). The 
difference in completers was due to a greater proportion of subjects in the vehicle group 
having been withdrawn from study participation for rescue therapy use.

6.1.4 Analysis of Primary Endpoint(s)

The primary efficacy endpoints for the Phase 3 studies were the proportion of subjects 
with complete resolution of anterior chamber cells (cell score = 0) in the study eye at 
Visit 5 (Postoperative Day 8) for LE gel 0.38% and vehicle, and the proportion of 
subjects with Grade 0 pain in the study eye at Visit 5 (Postoperative Day 8) for LE gel 
0.38% and vehicle.

The primary analyses of the primary endpoints used the ITT population with missing 
values and post-rescue values imputed as treatment failures.
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Proportion of Subjects with Complete Resolution of Anterior Chamber Cells and 
Complete Resolution of Ocular Pain in the Study Eye at Visit 5 (Postoperative Day 8); 

ITT Population 

Study 842 Study 875
Vehicle

BID & TID
(N=172)

LE gel 0.38%
BID

(N=171)

LE gel 0.38%
TID

(N=171)

Vehicle
BID & TID

(N=199)

LE gel 0.38%
BID

(N=201)

LE gel 0.38%
TID

(N=200)
Complete Resolution of AC Cells in the Study Eye (Cell Score = 0)
Yes, n(%) 16 (9.3%) 46 (26.9%) 49 (28.7%) 40 (20.1%) 52 (25.9%) 61 (30.5%)
No, n(%) 156 (90.7%) 125 (73.1%) 122 (71.3%) 159 (79.9%) 149 (74.1%) 139 (69.5%)

Difference [1] 17.6% 19.4% 5.8% 10.4%
(95% CI) (9.7%, 25.5%) (11.3%, 27.4%) (-2.5%, 14.0%) (1.9%, 18.9%)
P-value [2] <.0001 <.0001 0.1703 0.0169
Bonferroni-adjusted P-
value N/A N/A 0.3407 0.0338

Adjusted P-value [3] 0.0001 <.0001 0.0927 0.0011
Complete Resolution of Ocular Pain in the Study Eye (Pain Score = 0)
Yes, n(%) 82 (47.7%) 126 (73.7%) 125 (73.1%) 99 (49.7%) 151 (75.1%) 151 (75.5%)
No, n(%) 90 (52.3%) 45 (26.3%) 46 (26.9%) 100 (50.3%) 50 (24.9%) 49 (24.5%)
Difference [1] 26.0% 25.4% 25.4% 25.8%
(95% CI) (16.0%, 36.0%) (15.4%, 35.4%) (16.2%, 34.5%) (16.6%, 34.9%)
P-value [2] <.0001 <.0001 <.0001 <.0001
Bonferroni-adjusted P-
value N/A N/A 0.3407 0.0338

Adjusted P- value [3] <.0001 <.0001 <.0001 <.0001

Abbreviations: LE, loteprednol etabonate ophthalmic gel; BID, two times a day; TID, three times a day; ITT, intent-to-treat; N, 
number of subjects per treatment group; n, number of subjects in a resolution category; CI, confidence interval based on normal 
approximation; N/A, not applicable
[1]  Difference in percent of subjects with complete resolution (LE gel 0.38% - Vehicle). [2]  P-value comparing each LE 0.38% arm 
to Vehicle is from a Pearson Chi-squared test.
[3]  Adjusted P-value comparing each LE gel 0.38% arm to vehicle is from a Cochran-Mantel-Haenszel test adjusting for site.

Reviewer’s comments:

Results of two trials (Study 842 and Study 875) demonstrated that LE gel, 0.38% dosed 
TID was effective for the treatment of inflammation and ocular pain following cataract 
surgery.

In both trials, a significantly greater proportion of subjects in the LE gel TID treatment 
group compared with the vehicle group had complete resolution of anterior chamber 
cells at Visit 5 (Postoperative Day 8), and a significantly greater proportion of subjects in 
the LE gel TID treatment group compared with the vehicle group also had complete 
resolution of ocular pain at Visit 5 (Postoperative Day 8). For each of these primary 
endpoints, there was a statistically significant difference between the LE gel TID 
treatment group and vehicle within the prospectively-defined analysis population (i.e., 
intent-to-treat [ITT] population with missing data imputed as treatment failures).
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6.1.5 Analysis of Secondary Endpoints(s)

Refer to Section 5.3.

Proportion of Subjects with Complete Resolution of Anterior Chamber Cells in the 
Study Eye by Visit; ITT Population

Study 842 Study 875
Vehicle
BID & TID
(N=172)

LE gel 0.38%
BID
(N=171)

LE gel 0.38%
TID
(N=171)

Vehicle
BID & TID
(N=199)

LE gel 0.38%
BID
(N=201)

LE gel 0.38%
TID
(N=200)

Visit 4 (Day 3), n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
12 (7.0%)

N=171
13 (7.6%)

0.6%
(-4.9%,6.1%)
0.8236

N=171
7 (4.1%)

-2.9%
(-7.7%,1.9%)
0.2431

N=199
9 (4.5%)

N=201
17 (8.5%)

3.9%
(0.9%,8.7%)
0.1104

N=200
9 (4.5%)

-0.0
(-4.1%,4.1%)
0.9913

Visit 5 (Day 8), n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
16 (9.3%)

N=171
46 (26.9%)

17.6%
(9.7%,25.5%)
<.0001

N=171
49 (28.7%)

19.4%
(11.3%,27.4%)
<.0001

N=199
40 (20.1%)

N=201
52 (25.9%)

5.8%
(-2.5%,14.0%)
0.1703

N=200
61 (30.5%)

10.4%
(-1.9%,18.9%)
0.0169

Visit 6 (Day 15) n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
28 (16.3%)

N=171
73 (42.7%)

26.4%
(17.2%,35.7%)
<.0001

N=171
83 (48.5%)

32.3%
(23.0%,41.6%)
<.0001

N=199
64 (32.2%)

N=201
80 (39.8%)

7.6%
(-1.7%,17.0%)
0.1115

N=200
93 (46.5%)

14.3%
(4.9%,23.8%)
0.0034

Visit 7 (Day 18) n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
40 (23.3%)

N=171
77 (45.0%)

21.8%
(12.0%,31.5%)
<.0001

N=171
91 (53.2%)

30.0%
(20.2%,39.7%)
<.0001

N=199
73 (36.7%)

N=201
76 (37.8%)

1.1%
(-8.3%,10.6%)
0.8156

N=200
95 (47.5%)

10.8%
(1.2%,20.4%)
0.0287

Final On-Treatmnet
Visit[3], n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
29 (16.9%)

N=171
74 (43.3%)

26.4%
(17.1%,35.7%)
<.0001

N=170
84 (49.4%)

32.6%
(23.2%,41.9%)
<.0001

N=190
67 (35.3%)

N=201
82 (40.8%)

5.5%
(-4.1%,15.1%)
0.2602

N=198
94 (47.5%)

12.2%
(2.5%,21.9%)
0.0147

Abbreviations: LE, loteprednol etabonate ophthalmic gel; BID, two times a day; TID, three times a day; ITT, i ntent-to-treat; N, 
number of subjects per treatment group; n, number of subjects in a resolution category; CI, confidence interval based on normal 
approximation
Note: Complete resolution is defined as a score of 0.
[1]  Difference in percent of subjects with complete resolution (LE 0.38% - Vehicle).
[2]  P-value comparing each LE 0.38% arm to Vehicle is from a Pearson Chi-squared test.
[3]  Last on-treatment visit for each subject, including any unscheduled visits, including Visit 6 (Day 15 +/- 1) as a regularly 

scheduled visit, and excluding any post-rescue visits.
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Proportion of Subjects with Complete Resolution of Ocular Pain in the Study Eye 
by Visit; ITT Population

Study 842 Study 875
Vehicle
BID & TID
(N=172)

LE gel 0.38%
BID
(N=171)

LE gel 0.38%
TID
(N=171)

Vehicle
BID & TID
(N=199)

LE gel 0.38%
BID
(N=201)

LE gel 0.38%
TID
(N=200)

Visit 4 (Day 3), n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
96 (55.8%)

N=171
123 (71.9%)

16.1%
(6.1%,26.1%)
0.0019

N=171
117 (68.4%)

-12.6%
(2.4%,22.8%)
0.0161

N=199
91 (45.7%)

N=201
143 (71.1%)

25.4%
(16.1%,34.8%)
<.0001

N=200
149 (74.5%)

28.8%
(19.6%,39.0%)
<.0001

Visit 5 (Day 8), n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
82 (47.7%)

N=171
126 (73.7%)

26.0%
(16.0%,36.0%)
<.0001

N=171
125 (73.1%)

25.4%
(15.4%,35.4%)
<.0001

N=199
99 (49.7%)

N=201
151 (75.1%)

25.4%
(16.2%,34.5%)
<.0001

N=200
151 (75.5%)

25.8%
(16.6%,34.9%)
<.0001

Visit 6 (Day 15) 
n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
81 (47.1%)

N=171
129 (75.4%)

28.3%
(18.5%,38.2%)
<.0001

N=171
137 (80.1%)

33.0%
(23.5%,42.6%)
<.0001

N=199
105 (52.8%)

N=201
154 (76.6%)

23.9%
(14.8%,32.9%)
<.0001

N=200
158 (79.0%)

26.2%
(17.3%,35.2%)
<.0001

Visit 7 (Day 18) 
n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
73 (42.4%)

N=171
122 (71.3%)

28.9%
(18.9%,38.9%)
<.0001

N=171
122 (71.3%)

28.9%
(18.9%,39.9%)
<.0001

N=199
107 (53.8%)

N=201
140 (69.7%)

15.9%
(6.5%,25.3%)
0.0011

N=200
145 (72.5%)

18.7%
(9.4%,28.0%)
0.0001

Final On-Treatmnet
Visit[3], n(%)
Complete Resolution

Difference[1](95%CI)

P-value[2]

N=172
108 (62.8%)

N=171
138 (80.7%)

17.9%
(8.6%,27.2%)
<.0002

N=170
145 (85.3%)

22.5%
(13.5%,31.5%)
<.0001

N=190
122 (64.2%)

N=201
168 (83.6%)

19.4%
(10.8%,27.9%)
<.0001

N=198
170 (85.9%)

21.6%
(13.3%,30.0%)
<.0001

Abbreviations: LE, loteprednol etabonate ophthalmic gel; BID, two times a day; TID, three times a day; ITT, intent-to-treat; N, 
number of subjects per treatment group; n, number of subjects in a resolution category; CI, confidence interval based on 
normal approximation  Note: Complete resolution is defined as a score of 0.
[1]  Difference in percent of subjects with complete resolution (LE 0.38% - Vehicle).
[2]  P-value comparing each LE 0.38% arm to Vehicle is from a Pearson Chi-squared test.
[3]  Last on-treatment visit for each subject, including any unscheduled visits, including Visit 6 (Day 15 +/- 1) as a regularly 

scheduled visit, and excluding any post-rescue visits.

6.1.6 Other Endpoints

Not applicable.

6.1.7 Subpopulations

Efficacy was explored among age groups < 65 years, ≥ 65 years to < 75 years, and ≥ 
75 years. The proportion of subjects with complete resolution of anterior chamber cells 
was numerically greater in the LE gel TID group compared with the vehicle group 
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regardless of age group, and was nominally statistically significant in the age group of 
subjects ≥ 65 years to < 75 years, and ≥ 75 years age.

The proportion of subjects with complete resolution of ocular pain was nominally 
statistically significantly greater in the LE gel, 0.38% TID group compared with the 
vehicle group in all three age groups.

Efficacy was explored among sex groups (male, female). Regardless of gender, the 
proportion of subjects with complete resolution of anterior chamber cells and the 
proportion of subjects with complete resolution of ocular pain were nominally statistically 
significantly greater in the LE gel, 0.38% TID group compared with the vehicle group.

Efficacy was also explored among racial groups (white, non-white). The proportion of 
subjects with complete resolution of anterior chamber cells was numerically greater in 
the LE gel, 0.38% TID group compared with the vehicle group regardless of race, and 
was nominally statistically significant in the subgroup of white subjects. The proportion 
of subjects with complete resolution of ocular pain was significantly greater in the LE gel 
TID group compared with the vehicle group in both race subgroups.

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations

TID dosing was noted to be more effective in BID in both Study 842 and 875.  

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects

LE gel, 0.38% is intended for 14 days of dosing following ocular surgery.

In the Phase 3 studies with LE gel, 0.38%, even though anterior chamber inflammation 
and ocular pain following cataract surgery tends to be self-limiting, a lack of rebound 
inflammation can be inferred from the results of the Visit 7 (Postoperative Day 18) 
conducted 4 days after the last dose of study medication which was to be instilled the 
evening prior to Visit 6 (Postoperative Day 15).

6.1.10 Additional Efficacy Issues/Analyses

Not applicable.

7 Review of Safety
Safety Summary
2.6 7.1 Methods
The three phase 3 studies conducted with LE gel 0.38%, (Study 842, Study 843, and 
Study 875) were pooled for the integrated safety analyses pertaining to adverse events, 
visual acuity, biomicroscopy findings, fundoscopy, IOP, ocular symptoms, and drop 
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sensation. Study 842 and Study 875 included BID and TID dosing groups, and Study 
843 only included a BID dosing group. Otherwise, the three studies used nearly 
identical protocols; therefore, the three studies were pooled for evaluating the safety of 
LE gel, 0.38% with respect to the extent of exposure, analysis of adverse events, and 
observations related to ocular safety and tolerance.

7.1.1 Studies/Clinical Trials Used to Evaluate Safety

Refer to Section 7.1. 

7.1.2 Categorization of Adverse Events

MedDRA was used to code adverse events. The number and percent of patients 
reporting adverse events was tabulated based on the system organ class and preferred 
term. 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence

The three phase 3 studies conducted with LE gel 0.38%, (Study 842, Study 843, and 
Study 875) were pooled for the integrated safety analyses.

7.2 Adequacy of Safety Assessments
The overall extent of exposure is based on the results of the pooled phase 3 studies. A 
total of 904 subjects were exposed to LE gel, 0.38% (535 of whom received BID 
treatment, and 369 of whom received TID treatment), and a total of 533 subjects 
received vehicle (BID or TID).

7.2.2 Explorations for Dose Response

Refer to Section 7.1. where BID dosing was not demonstrated to be effective and 
Section 6.1.4 which demonstrated TID dosing to be effective in Studies 842 and 875.  

7.2.3 Special Animal and/or In Vitro Testing

No special toxicology studies were conducted with LE Gel.
2.7 7.3 Major Safety Results

7.3.1 Deaths

No deaths were reported during any trial of Lotemax SM.
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7.3.2 Nonfatal Serious Adverse Events

Non-Fatal SAE’S

Four subjects experienced a total of four serious adverse events. Two events were 
ocular and occurred in the subjects in the vehicle group, and two events were non-
ocular, and occurred in the LE gel 0.38% BID group and vehicle group. No serious 
adverse events occurred in subjects in the LE gel 0.38% TID group.

Study DaySubject Study Preferred Term Treatment 
Group

Eye
Onset Stop

842 endophthalmitis Vehicle OD day 7 ongoing
842 small intestinal 

obstruction
LE gel BID non- 

ocular
day 11 day 16

843 endophthalmitis Vehicle OD day 8 day 19
875 hypokalaemia Vehicle non- 

ocular
day 16 day 18

7.3.3 Dropouts / Discontinuations

Study Subject Treatment 
Group

Adverse Event 
SOC//PT//Verbatim

Location

842 LE 0.38% BID Eye Disorders//Eye Inflammation// 
Inlfammation Left Eye

OS*

842 Vehicle BID Eye Disorders//Eye Inflammation// 
Inflammation Eye

OD*

842 LE 0.38% BID Eye Disorders//Eye Inflammation// 
Inflammation Right Eye

OD*

842 LE 0.38% TID Eye Disorders//Eye Pain//Ocular Pain OS*
842 Vehicle BID Eye Disorders//Photophobia// 

Photophobia
OS*

842 Vehicle TID Procedural Complications//Cataract 
Operation Complication//Retained 
Cortex

OD*

842 Vehicle TID Infections And Infestations// 
Endophthalmitis//Endophthalmitis

OD*

842 Vehicle TID Eye Disorders//Corneal Oedema// 
Corneal Edema

OD*

842 Vehicle BID Eye Disorders//Macular Oedema// 
Macular Edema Os

OS*

842 Vehicle TID General Disorders And Administration OS*
842 LE 0.38% TID Eye Disorders//Photophobia// 

Worsening Of Photophobia In Study 
Eye

OD*

842 LE 0.38% BID Eye Disorders//Photophobia// 
Photophobia

OS*

843 Vehicle BID Eye Disorders//Uveitis//Uveitis OS*
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843 Vehicle BID Eye Disorders//Corneal Oedema// 
Corneal Edema

OD*

843 Vehicle BID Eye Disorders//Eye Pain//Eye Pain OS*
843 LE 0.38% BID Eye Disorders//Eye Pain//Eye Pain OD*

Eye Disorders//Eye Pain//Increasing 
Ocular Pain

OD*

Eye Disorders//Corneal Oedema// 
Corneal Edema

OD*

843 Vehicle BID 

Vehicle BID

Eye Disorders//Eye Inflammation// 
Overall Inflammation Of Study Eye

OD*

843 Vehicle BID Eye Disorders//Eye Inflammation// 
Ocular Inflamation

OS*

843 Vehicle BID Eye Disorders//Photophobia// 
Worsening Photophobia

OS*

Eye Disorders//Ocular Discomfort// 
Increased Discomfort In Study Eye

OD*843 Vehicle BID

Eye Disorders//Photophobia//Increased 
Photophobia In Study Eye

OD*

Eye Disorders//Macular Oedema// 
Macular Edema

OD843 LE 0.38% BID

Eye Disorders//Macular Oedema// 
Macular Edema

OS*

843 Vehicle BID Infections And Infestations// 
Endophthalmitis//Endophthalmitis

OD*

843 Vehicle BID Eye Disorders//Corneal Oedema// 
Corneal Edema Od

OD*

843 Vehicle BID Eye Disorders//Eye Pain//Pain In Os OS*
843 Vehicle BID Eye Disorders//Eye Oedema// 

Ocular Edema
OD*

Eye Disorders//Eye Pain//Patient's 
Complaint Of Pain In Study Eye

OS*843 Vehicle BID

Eye Disorders//Eyelid Oedema// 
Patient's Complaint Of Eyelid Swelling 
In Study Eye

OS*

843 Vehicle BID Eye Disorders//Iritis//Iritis OD*
843 Vehicle BID Eye Disorders//Iritis//Iritis OD*
875 LE 0.38% TID Investigations//Intraocular Pressure 

Increased//Elevated Intraocular Pressure
OS*

875 Vehicle TID Eye Disorders//Iritis//Plastic Iritis OD*

875 LE 0.38% BID Skin and Subcutaneous Tissue 
Disorders//Rash//Facial Rash

Non- 
ocular

Respiratory, Thoracic and Mediastinal 
Disorders//Allergic Sinusitis// 
Worsening of Sinus Allergies

Non- 
ocular

875 LE 0.38% BID

Respiratory, Thoracic and Mediastinal 
Disorders//Asthma//Worsening of 
Asthma

Non- 
ocular

875 LE 0.38% TID Investigations//Blood Pressure 
Increased//Elevated Blood Pressure

Non- 
ocular
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Nervous System Disorders// Headache// 
Headache

Non- 
ocular

875 LE 0.38% TID Infections and Infestations//Bronchitis// 
Acute Bronchitis

Non- 
ocular

Abbreviations: LE, loteprednol etabonate; BID, bis in die, twice a day; TID, ter in die, three times a day; OD,
oculus dexter, right eye; OS, oculus sinister, left eye The study eye is indicated by an *
Source: Listing 16.2.7.4 in Study 842 CSR; Listing 16.2.7.4 in Study 843 CSR; Listing 16.2.7.4 in Study 875 CSR

Reviewer’s Comments:

These adverse reactions are either consistent with the age or general findings in the 
population of subjects undergoing cataract extraction. 
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7.4 Supportive Safety Results

7.4.1 Common Adverse Events

Common Ocular Adverse Events (≥1% in Any Treatment Group) in the Study Eye -
- Safety Population

Non-Ocular Adverse Events

All non-ocular treatment-emergent adverse events were reported in less than 1.0% of 
subjects in each treatment group (refer to ISS Table 14.3.1.1). The most common non-
ocular event was headache (vehicle: 0.9%, 5/533; LE gel BID: 0.2%, 1/535; LE gel TID: 
0.8%, 3/369). All other non-ocular events, with the exception of bronchitis, upper 
respiratory tract infection, and nasopharyngitis, were reported in single subjects in only 
one of the 3 treatment groups.
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Reviewer's Comments: 

These adverse reactions are either consistent with the age or general findings in the 
population of subjects undergoing cataract extraction. 

7.4.2 Laboratory Findings 

Cl inical laboratory evaluations (hematology, serum chemistry, urinalysis) were 
performed on healthy volunteers in the PK studies (Study 864 and Study 881) with LE 
gel, 0.38%. There were no abnormal resu lts. 

7.4.3 Vital Signs 

Systolic and diastolic blood pressure, and heart rate, respiratory rate were evaluated at 
Visit 1 (Screening/Basel ine), and at Visit 2 (Day 1) and Visit 3 (Day 14 to 16) at 5 
minutes and 2.7.4 Summary of Clinica l Safety 8 hours (Study 881) or 10 hours (Study 
864) post-study drug administration in the clinical PK studies conducted with LE gel, 
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0.38%. Additionally, temperature was assessed at Visit 1 (Screening) in these studies to 
qualify subjects for study participation.

No abnormal findings were noted for systolic and diastolic blood pressure, heart rate, or
respiratory rate for any subject.

7.4.4 Electrocardiograms (ECGs)

Refer to Section 7.4.3.

7.4.5 Special Safety Studies/Clinical Trials

Corticosteroids have a known risk of increasing IOP and therefore IOP was monitored 
at every visit.

Reviewer’s Comments:

The IOP findings are consistent with the age and general findings in the population of 
subjects undergoing cataract extraction.

7.4.6 Immunogenicity

N/A

7.5 Other Safety Explorations

7.5.1 Dose Dependency for Adverse Events

A dose dependency was not found. Refer to Section 7.4.1. 

7.5.2 Time Dependency for Adverse Events

Corticosteroids are known to increase risk of IOP elevation based on duration of 
exposure.  

7.5.3 Drug-Demographic Interactions

The assessment of the AEs reported during trials of Lotemax SM showed no evidence 
of any clinically relevant differences by gender or age group.

7.5.4 Drug-Disease Interactions

Use of corticosteroids may enhance the establishment of secondary ocular infections 
due to bacteria, fungi, or viruses. 

Reference ID: 4383732Reference ID: 4396491



Clinical Review
Martin P. Nevitt, M.D., M.P.H. 
NDA 208219, original
Lotemax SM (loteprednol etabonate ophthalmic gel) 0.38%

45

Corticosteroids are not recommended to be used in patients with a history of ocular 
herpes simplex because of the potential for reactivation of the viral infection.

7.5.5 Drug-Drug Interactions

This is minimal systemic exposure after administration; therefore, it is not expected that 
any drug-drug interaction would occur.   
2.8 7.6 Additional Safety Evaluations

7.6.1 Human Carcinogenicity

Not applicable as product is for short term use only. 

7.6.2 Human Reproduction and Pregnancy Data

There are no adequate and well controlled studies with loteprednol etabonate in 
pregnant women.

7.6.3 Pediatrics and Assessment of Effects on Growth

No pediatric studies have been conducted with LOTEMAX SM. In a trial to evaluate the 
safety and efficacy of Lotemax gel, 0.5% in pediatric subjects 0 – 11 years of age, 
Lotemax gel, 0.5% demonstrated non-inferiority to Prednisolone Acetate Ophthalmic 
suspension, 1% for the treatment of intraocular inflammation following childhood 
cataract surgery. 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound

Lotemax SM is a non-narcotic and does not have abuse potential. 

7.7 Additional Submissions / Safety Issues

The 120 Day Safety was reported. There was no additional data to report as the studies 
had been completed at time of submission. 

8 Postmarketing Experience
LE gel, 0.38% is not marketed currently in any country. 
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9.0 Appendices
9.1 Literature Review/References
    
N/A

9.2 Labeling Recommendations

Refer to recommended edits in attached label. 

9.3 Advisory Committee Meeting

No new issues that were thought to benefit from an Advisory Committee discussion.
 

9.4 Clinical Investigator Financial Disclosure Review Template

Application Number:  208219
Submission Date(s):  April 25, 2018
Applicant:  Bausch Health, Inc.
Product:  Loteprednol etabonate ophthalmic gel, 0.38%
Reviewer:  Martin P Nevitt, M.D., M.P.H.
Date of Review:  December 10, 2018
Covered Clinical Study (Name and/or Number):   Studies 842, 843 and 875. 

Was a list of clinical investigators provided:  Yes   No  (Request list from 
applicant)

Total number of investigators identified:  136
Number of investigators who are sponsor employees (including both full-time and part-
time employees):  0

Number of investigators with disclosable financial interests/arrangements (Form FDA 
3455):  8
If there are investigators with disclosable financial interests/arrangements, identify the 
number of investigators with interests/arrangements in each category (as defined in 21 
CFR 54.2(a), (b), (c) and (f)):
Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study:  0
Significant payments of other sorts:  8
Proprietary interest in the product tested held by investigator:  0
Significant equity interest held by investigator in sponsor of covered study:  0
Is an attachment provided with details of the 
disclosable financial interests/arrangements:  

Yes   No  (Request details from 
applicant)
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Is a description of the steps taken to 
minimize potential bias provided:

Yes   No  (Request information 
from applicant)

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 4
Is an attachment provided with the reason:  Yes   No  (Request explanation 

from applicant)

To minimize potential bias, the studies were randomized with the investigators and 
subjects masked to treatment and mulit-center where no investigator enrolled a majority 
of subjects. 

Note: Overall only  eyes were enrolled at the sites that had some form of 
compensation:

Investigator /
Sub-investigator

Site Eyes Enrolled in Study 842 Eyes Enrolled in Study 875

Not in study

Not in study

Not in study
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