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Indication( s) 
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1. Benefit-Risk Assessment 
Lotemax SM (loteprednol etabonate ophthalmic gel), 0.38% will be approved for the treatment of postoperative 
inflammation and pain following ocular surge1y based on adequate and well controlled clinical trials . 

Lotemax SM (loteprednol etabonate ophthalmic gel), 0.38% is a refo1mulation of Lotemax (loteprednol 
etabonate ophthalmic gel) 0.5% at a lower strength. The applicant claims that the new drng product has a 
smaller average particle size which serves to increase ocular penetration and residence time in anterior 
segment tissues, however a head to head comparision between loteprednol products with different average 
part icle sizes was not perfonned. It is not known whether the difference in average particle size results in 
any differences. Per the 10/19/2018, submission to the NDA, "SM" in Lotemax SM stands for a 
"subinicron" fo1mulation. Submicron fonnulation is not a recognized dosage fo1m, and the established 
nam e remains loteprednol etabonate ophthalmic gel. The cunently proposed product, loteprednol etabonate 
ophthalmic gel 0.38%, has not been directly compared clinically to the approved loteprednol etabonate 
ophthalmic gel 0.5%. Thus the relative efficacy of the two products is unknown. 

Be nefit-Risk Assessment Framework 
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Benefit-Risk Integrated Assessment 
The data contained in this submission establishes the efficacy of Lotemax SM (loteprednol etabonate 
opht halmic gel) 0.38% by demonstrating t hat in patients who underwent cataract surgery, a statistically 
higher percentage of patients had complete resolution of anterior chamber cells (cell score = 0) in the 
study eye at Postoperative Day 8 for LE gel 0 .38% versus vehicle; a statistically higher percentage of 
patients had Grade 0 pain in t he study eye at Postoperative Day 8 for LE gel 0.38% versus vehicle. 

There were no treatment-emergent adverse drug reactions that occurred in more t han 1% of subjects 
in t he LE gel 0.38% three t imes daily group compared to vehicle. 

The potential benefits of Lotemax SM (loteprednol etabonate ophthalmic gel) 0.38% through reduction 
of post-operative inflammation and pain followi ng ocular surgery in adults outweigh the identified risks 
as demonstrated in the clinical studies submitted with this NDA application. 



Benefit-Risk Dimensions

Dimension Evidence and Uncertainties Conclusions and Reasons 

Analysis of 
Condition

Inflammation, including postoperative inflammation, can lead to permanent damage 
to the anterior and posterior segments of the eye.

Postoperative inflammation can be controlled and 
managed by the use of nonsteroidal or steroid 
products in the postoperative setting. 

Current 
Treatment 

Options

Currently available treatments for postoperative inflammation following ocular 
surgery include the use of steroidal or nonsteroidal anti-inflammatory drug products.

This product, if approved, would provide an 
alternative formulation of an already approved 
steroid, administered as 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

Benefit

Reduction, specifically clearance, of inflammation in the form of clearing of anterior 
chamber cells is a benefit; anterior chamber cells can be monitored by direct 
visualization of the anterior changer of the eye.

Lotemax SM had statistically significant higher 
incidences of subjects with complete clearing of 
anterior chamber cells and of subjects who were 
pain free at post-surgery Day 8 compared to 
vehicle. 

Risk and Risk 
Management 

Prolonged use of corticosteroids may result in glaucoma with damage to the optic 
nerve, defects in visual acuity and fields of vision ,an increased risk of posterior 
subcapsular cataract formation and suppression of the host immune response.  This 
product will only be indicated for short term use.

The clinical trials contained in this application 
demonstrated that the potential adverse events 
associated with the prolonged use of 
corticosteroids could be monitored and were 
unlikely to occur with short term use (2 weeks).
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2. 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 when the inherent hazard of steroid use is accepted to 
obtain an advisable diminution of edema and inflammation and for the 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.

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

Lotemax is a topical corticosteroid.  Ocular AEs generally associated with prolonged use of 
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.

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%.  On January 30, 2018, a Pre-
NDA was held to discuss the application submission plan. At this meeting the Agency discussed the 
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requirements for a PREA study and would consider NDA 202872 S-0021 under review at that time 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 cmTent application is a refo1mulation of 
loteprednol and not a new active ingredient, new dosage fonn, new dosing regimen or new route of 
administration, PREA does not apply. 

3. Product Quality 

From the Quality Assessment reviews in DARRTS dated 1125/2019 and 2/22/2019: 

The dmg_product is 5 g-fill gel in 10 mL CbH-4! white LDPE round bottle, fitted with 
white <b><

4
> controlled drop tip and capped with a <b><

4
I pink, polypropylene, 

closure. 

Drug Substance 

Bausch & Lomb (B&L) perfo1ms various tests on in-comin 
<bH

41
• The tests are smnmarized in Table 3.2.S.4.1- 1. 

established 

----

1 On July 20, 2018, NDA 202872 S-002 Lotemax (loteprednol etabonate ophthalmic gel) 0.5% was approved to 
treat post-operative inflammation following ocular smgery 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 smge1y for childhood cataract in 
pediatric patients under the age of 12 years. 
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T ables 3.2.S.4.1-1. Cb><4l and 3.2.S.4.t-2 l <b><4{ 

Specification ofl (b)(4j 

Loteprednol Etabonate 

TUI . .\.ulrrkat ArtrptHtt Crirrri:a 
Proctchart~kd1od 

Dncnpacm V....t \\'hitt to off-v.·huc aysu.llme powdtt 

ld•••lfic.""'1 !Rla~sp IR 1bsorpoon .sptetrum a!u'bltt ma:mm and 
imruma 11 mt umt WI\~ as tbt of 
mt rtftml.ct stll.fldard 

kc$idue OD Jptioo Cum:ot USP<281· CbH4l 
Lou .. Dtying' Cum:m USP <n1· 
Parodt.Si.u Llghl S«tttrmg/ 

c.un 

Rd.1"1'-"'1>' HPLCI 
CbH4 C-1289 

~Soh'tDS GC/ (b)(4I C-147l or Cwmtt 

] USP<461"> 

Sptcifk Rotation Cnntm USP< 711 " 

...... ,. Hl'l.CI 
C-12'9 

BIOburdtn' Cunttll USP<6l'> 

~ fortttgf imM"aJ 

Source: Module 3.2.S.4.l Specification 
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Drug Product 

The drng product, loteprednol etabonate (LE) 0.38% gel, is a sterile white to off-white gel for 
topical ophthalmic administrntion. The qualitative and quantitative composition is described 
in Table 3.2.P.1- 1. 

Table 3.2.P.1-1 Qualitative and quantitative composition of LE 0.38% gel 

Component1 Reference Function Label str ene:th: 0.38% 
to Quality Amount O/o(w/w) 
Standard (mg/g fill) 

Loteprednol etabonate, [ (b)(4J In-house Active ingredient 
(bf(4) 

0.38% 

J I 
Glycerin USP/ Ph.Em. 

(b)(4)- (b)(4} 

- -
Proovlene glycol USP/ Ph.Em. - -
Sodium chloride USP/ Ph.Em. 

Benzalkoniwn chloride NF/ Ph.Em. Anti-microbial agent [ 0.003% 

Polycarboohil USP 
(b)(4) (b)(4) 

-
Hvoromellose I (6)14~ USP 
Sodium hydroxide! (bl <4Q NF/ Ph.Em. Alkalizing agent 

Poloxamer 407 NF 
(b)(4) 

-
Edetate disodium dihydrate USP/NF -
Boric acid NF/ Ph.Em. -
Water for iniection USP/ Ph.Em. 

Total -
1 The quantities of inactive ingredient in the fo1mulation do not exceed the FDA's IID lirnit for the route of 

administration .. ~----------· - (bf(4J 

USP = Uruted States Pha1macopeia; Ph.Em.= Emopean Pharmacopoeia; NF = National Fonnula1y 
Somce: Module 3.2.P. l Description and Composition of the Drug Product 
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T able 3.2.P.5.1-1 Release and shelf life specifications for LE 0.38% gel 

Test Procedure Release C1·itelia Shelf Life Critelia 

Description Visual White to off-white gel 

Container Description !Visual Not applicable A white plastic bottle with dropper rP and pink cap, I <bn~ 

Particulate Matter Visual Essentially free of foreign Not applicable 
particulate matter 

Identification A HPLC C-1908 The retention time for Not applicable. 
loteprednol etabonate peak 
in the sample con-esponds 
to that of the standard. 

Identification B HPLC C-1908 The loteprednol etabonate Not applicable. 
peak in the sample and 
reference standard both 
exhibit a UV maximum at 
r(bf(4~ nm 

Loteprednol Etabonate Assay HPLC C-1908 I (l)H4j% oflabel claim (label claim = 0.38%) 

Related Substances 
(b)(4} 

HPLC C-1909 NMT 
(6f 
(4)% 

NMT :% 

NMT :% 

NMT :% 

NMT 
1, 
,% 

NMT :% 

NMT :% 

NMT 
1, 
,% 

Total Related Substances NMT ~% 
Benzalkoniwn Chloride HPLC C-1907 I <llH4J% oflabel claim (label claim = 0.003%) 

pH USP <791> l (b)(4~ 

Viscositv USP <912> (6f(4~ CPS 

Osmolality USP <785> (bl<4j mOsm/kg 

Content Unifomuty USP <3> for semisolid (6f(41 

products in tubes/ HPLC 
C-1908 

Content Unifomuty USP <3> for semisolid 
products in tubes/ HPLC 
C-1908 

Sterilitv USP <71> Meets USP Reauirements 
Antimicrobial Effectiveness USP <51> Not aoolicable Meets USP Requirements 

Fill Weight Weight Check 5 g fill: NL~' 
(b) 

Not applicable (4)g• 
0.5 g fill: NLT ,,. 

·'"' 
Weight Loss/Gain Manual C-1303 Not applicable NMT~~!% 
Particle Size Distribution Light diffraction C-1920 

(b)(4l 
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a An in-process fill weight ofNLT <~{g will ensure that NLT 5 g and NLT ~g will ensure and NLT 0.5 g, 
respectively will be delivered from the container at the time of release. 
GT = greater than; NL T = not less than; NMT = not more than; USP = United States Pha1macopeia 

Source: Module 3.2.P.5.l Specifications 

Container Closure 
The prirmuy packaging components sunnnarized in Table 3 .2 .P . 7 .1- 1 are used b Bausch & Lomb 
(B&L) for the commercial product. The primaiy components ai·e (bl <

4
l 

. Incoming packaging components are inspected for cleanliness, visual, an d 
~ddim~e-n-s~io-n~al"~at1:I~1d.b_u_t_e-s.---

Table 3.2.P.7.1-1 Summary of primary packaging components 

Components 5 g fill I 0.5 g fill 
Bottle Vendor (6f(4) 

l 

Size lOmL ~mL 
Description Whitei <6H4j round, l (bl <4j 

Resin Manufacturerffype 
(b)(4} 

Colorant Manufacturerffype 

Cross-Reference 
Tip Vendor 

Size 15mm 

Description White, ! <bl <4j controlled drop tip, I (6f(4) 
l 

I 
Resin Manufacturerffvve 

(b)(4 ' 

Colorant Manufacturerffvve 
Cross-Reference 

Cap Vendor 

Size 15mm 
Description h}wroinrlene pink. I (l)f(4l 

Resin Manufacturerffvve 
(b)(4) 

Colorant Manufacturerffvve 
Cross-Reference 

a l 
(b)l4J 

1 

Source: Module 3.2.P.7 Container Closure System 
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Insp ections 

Summary of Facility Information: 

Establishment Name FEI Responsibilities Initial Assessment 
and Address Number and proftle codes 

Bausch & Lomb, 1000113778 SES • Dist.Iict File 
Inc. DP Manufactming, Review 

Release and 
Stability Testing, 
Microbiological 
testing, Packaging 
and Labeling 

(b)(4) <b><4> NFE 

SES NFE 
Alternate 
Secondaiy 
Packaging and 
Labeling site 
SES NFE 
Alternate 
Secondruy 
Packaging and 
Labeling site 

Bausch & Lomb, Inc. 1313525 CTL Approve based on 
merged into Alternate testing Profile 
1317628 site for Release and 

Stability Testing, 
Microbiological 
testing 

(b)l4 
CTL NFE 
Alternate Raw 
material testing site 

Final 
Recommendation 

• Approve 

NFE 

NFE 

NFE 

Approve based on 
Profile 

NFE 

The drng product manufacturing facility, Bausch & Lomb (FEI:lOOOl 13778) is classified as NAI 
based on the recent inspection ending Jan 30, 2019. The Office of Process and Facilities has issued an 
overall acceptable recommendation for all the facilities on Feb 22, 2019. Therefore, NDA 208219 is 
recommended for APPROVAL from the product Quality perspective. 

9 
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4. Nonclinical Pharmacology/Toxicology 
Summarized from the Phan nacologyffoxicology review in DARRTS dated 1/25/2019: 
The Applicant owns all nonclinical data needed to support the safety of this NDA. The NDA includes 
cross-reference to the Applicant's IND 102654 and NDA 202872. Loteprednol etabonate as a 
co1i icosteroid is teratogenic in non-human animals at clinically-relevant doses. No effect on fe1iility 
was detected. No Inilk concentration data are available. 

Loteprednol etabonate was first approved in 1998. The same DART package has been submitted or 
cross-referenced for each subsequent B&L loteprednol NDA. The original PT review by David A. 
Shriver, Ph.D. (for NDA 20583) is referenced by subsequent PIT reviews. No new DART studies 
have been conducted. For NDA 208219, the Applicant conducted two rabbit PK studies, testing a 
slightly different fo1m ulation of loteprednol etabonate ophthalmic gel 0.38% than the Lotemax SM 
fo1mulation. Plasma exposure following topical ocular dosing was demonstrated, and ocular 
distribution was characterized. 

The GLP 28-day topical ocular toxicity study in rabbits (repo1i # 8288734) adininistered the clinical 
fo1mulation (0.38% gel) at one dose level: four times daily to one eye (OD), at 2 % hour intervals. 
This dose level was the ocular NOAEL. It provides a 1.66x dose margin for ocular safety compared 
to the labeled dose (i.e., the difference in dosing four times per day versus three times per day). This 
dose level of Lotemax SM caused adrenal atrophy in the treated rabbits: up to 50% decrease in organ 
weight, with slight decreased cell size in the adrenal co1iex. No recove1y was observed (in rabbits 
allowed one week recove1y after the cessation of treatment prior to sacrifice) . 

A rat oral PK study was submitted to characterize systemic ex osure to the PJ- 90 and PJ-91 
metabolites, <1>mr 

Phaimacology/Toxicology recommends approval of the application. 

5. Clinical Pharmacology 
From the Clinical Phannacology review in DARRTS dated 1122/2019: 

The focus of the Clinical Phaimacology review of this NDA was to assess the syste1nic PK 
exposure of LE at the proposed dosing regimen for Lotemax SM. Study 881 characterized the PK 
exposure of LE in 18 healthy adult subjects following topical bilateral oculai· administration of 1 drop 
TID of Lotemax SM for 15 days. 

Methods and Results: PK was assessed both after single and multiple doses of Lotemax SM. 
Serial blood samples were collected for PK analysis of LE on following dosing on Day 1 (single 
dose) and Days 15 and 16 (multiple dose) The PK paraineters for LE were calculated by 
noncompaiimental methods and can be seen in the table below. 

Reference ID: 439M!tl 
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Bioanalytical: Plasma concentrations of LE were analyzed using a validated LC/MS/MS method. 
The analytical ranges of the assay were validated from 0.05 to 100 ng/mL for LE and the lower limit 
of quantitation (LLOQ) for LE was 0.05 ng/mL. Review summary of the information from the 
submitted bioanalytical validation and performance reports is provided in the table below.

Based on the findings of PK Study 881, the reviewer agrees with the Applicant’s conclusion 
regarding systemic exposure to LE following single and multiple topical ocular dosing of one drop of 
Lotemax SM TID bilaterally for 15 days (only one dose was administered on Day 15 of the Study) in 
healthy adult subjects. The mean Cmax values were < 0.2 ng/mL on day 1 following the first dose and 
on day 15 following multiple doses of Lotemax SM. The mean AUCt were < 0.5 hr.ng/mL on day 1 
following the first dose and on day 15 following multiple doses of Lotemax SM.

The Clinical Pharmacology review team recommends approval of NDA 208219.

6. Clinical Microbiology 
Not applicable.  Product is not an anti-infective. 
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7. Clinical/Statistical- Efficacy
From the Medical Officer review in DARRTS dated 1/22/2019: 

Table of Studies/Clinical Trials

Study
Identif
ier

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 
following cataract surgery 

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

LE GEL 0.38%
Topical ocular 
BID and TID

514 eyes 
randomized 

171 LE BID
171 LE TID 
172 vehicle

Male and female 
subjects 
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%
Topical ocular
BID

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

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%
Topical ocular 
BID and TID

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

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.

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 used the ITT population with missing values and post-rescue values imputed as treatment 
failures.
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Primary Efficacy Analysis: ITT Population

Study 842 and 875: 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 
- Missing Values and Post-Rescue Values Imputed as Treatment Failure

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%) 46 (27%) 49 (29%) 40 (20%) 52 (26%) 61 (31%)

Difference [1] 18% 19% 6% 10%
(95% CI) (10%, 25%) (11%, 27%) (-2%, 14%) (2%, 19%)
P-value [2] <.0001 <.0001 0.1703 0.0169

Complete Resolution of Ocular Pain in the Study Eye (Pain Score = 0)
Yes, n(%) 82 (48%) 126 (74%) 125 (73%) 99 (50%) 151 (75%) 151 (76%)

Difference [1] 26% 25% 25% 26%
(95% CI) (16%, 36%) (15%, 35%) (16%, 35%) (17%, 35%)

P-value [2] <.0001 <.0001 <.0001 <.0001

[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.
Source: Table 14.2.1.1 in CSR 842; Table 14.2.1.1 in CSR 875

In both trials 842 and 875, 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, and complete resolution of ocular pain at Visit 5 (Postoperative Day 8). 

Study 843: 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 – Missing Values and Post-Rescue Values Imputed as Treatment Failure)

LE gel 0.38% BID (N=163) Vehicle BID (N=163)
Complete Resolution of AC Cells in the Study Eye
(Cell Score = 0), n (%)

38 (23%) 29 (18%)

Differencea (95% CI) 5% (-3, 14)
P-valueb 0.2174

Complete Resolution of Ocular Pain in the Study Eye
(Pain Score = 0), n (%)

120 (74%) 97 (60%)

Differencea (95% CI) 14% (4, 24)
P-valueb 0.0069

Source: Section 14.2, Table 14.2.1.1

Note: Assessments of complete resolution of AC cells and of ocular pain were mutually independent.
a Difference in percent of subjects with complete resolution (LE gel 0.38% - vehicle).
b      P-value comparing the LE gel 0.38% group to the vehicle group is from a Pearson Chi-squared test.

In Study 843, the BID group was not statistically  better than the vehicle for resolution of 
inflammation (Pearson Chi-squared test: p = 0.2174).  Resolution of pain was gated and therefore 
not evaluated after the failure to demonstrate significance in inflammation resolution. 
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Summary of Efficacy:
In two randomized, multicenter, double-masked, parallel group, vehicle-controlled trials in patients 
who undergone cataract extraction with intraocular lens implantation (842 and 875), Lotemax SM 
administered three times daily to the affected eye beginning the day after cataract surgery was more 
effective compared to its vehicle in resolving anterior chamber inflammation and pain following 
surgery. 

8. Safety
From the Medical Officer review in DARRTS dated 1/22/2019: 

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 sensation. 

Extent of Exposure
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).

Deaths
No deaths were reported during any trial of Lotemax SM.

Non-Fatal Serious Treatment-Emergent Adverse Events

Table 2.7.4.5–3: Serious Treatment-Emergent Adverse Events -- ITT Population
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

Source:  Module 2.7.4.5.3.2 Other Serious Adverse Events

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.
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Common Ocular Adverse Events

The most common adverse events in the study eye (occurring at an incidence of ≥ 1.0% in
any treatment group) were photophobia, eye pain, conjunctival hyperaemia, and corneal edema 
(refer to Table 2.7.4.5–2). Higher proportions of subjects in the vehicle group compared with the 
LE gel BID and LE gel TID groups experienced these events.

Non-Ocular Adverse Events
All non-ocular treatment-emergent adverse events were reported in less than 1% of subjects
in each treatment group. 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 were reported in single subjects per treatment groups.  Bronchitis was 
reported in two patients.

Summary of Safety:
In three randomized, multicenter, double-masked, parallel group, vehicle-controlled trials in 
patients who undergone cataract extraction with intraocular lens implantation, Lotemax SM  was 
safe and well-tolerated when dosed three times a day in adults for the treatment of postoperative 
inflammation and pain following ocular surgery.

The most common adverse events in the study eye were photophobia, eye pain, conjunctival 
hyperaemia, and corneal edema.  These events were reported in a higher percentage of patients 
treated with vehicle and are more likely related to the surgery performed.  The most common 
non-ocular event was headache. 

9. Advisory Committee Meeting 
No Advisory Committee Meeting was held.  There were no new issues raised in the review of the 
application which were thought to benefit from an Advisory Committee Meeting. 
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10. Pediatrics
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-0022 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.  No pediatric studies have been 
conducted with LOTEMAX SM.

11. Other Relevant Regulatory Issues 
Biostatistics
Per the Biostatistics review dated 1/24/2019: The primary efficacy results as well as supportive 
analyses of secondary efficacy endpoints, provide evidence supporting the efficacy of the TID 
administration of Lotemax SM for the treatment of ocular inflammation and pain following cataract 
surgery.

Financial Disclosure
The Applicant has adequately disclosed financial arrangements with clinical investigators as 
recommended in the FDA guidance for industry on Financial Disclosure by Clinical Investigators.  

Eight investigators had disclosable financial interests/arrangements (Form FDA 3455). The  eyes 
enrolled by these investigators constituted only % of the toal eyes enrolled (too few to influence 
the overall clinical results). See table below. 

2 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.  
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Investigator /
Sub-investigator

Site Eyes Enrolled in Study 842 Eyes Enrolled in Study 875

Not in study

Not in study

Not in study

OSI
A routine Office of Scientific Investigations (OSI) audit was requested.   Per the OSI review dated 
12/7/2018:  Clinical inspections were requested for the following identical protocols in support of this
application:   Protocols 842 and 875, “A Phase 3, 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.”  The clinical sites of Drs. Dao and Van were selected for inspection as the highest enrollers 
in their respective studies.

Based on the results of these inspections, the identical studies (Protocols 842 and 875) appear to have 
been conducted adequately, and the data generated by these sites appear acceptable in support of the 
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respective indication. The final classification of the inspections of both Drs. Dao and Van was No 
Action Indicated (NAI).
DMEPA
The Division of Medication Error Prevention and Analysis (DMEPA) finalized a review of originally 
proposed proprietary name, , and granted conditional acceptance on 7/9/2018.  The applicant 
withdrew the proposed proprietary name, , from review on 10/19/2018.

DMEPA finalized a review of a second proposed proprietary name, Lotemax SM, and granted 
conditional acceptance on 1/2/2019.  Their proprietary name risk assessment did not find the name 
vulnerable to confusion that would lead to medication errors and did not consider the name 
promotional.  

Clinical expressed concerns that the name, Lotemax SM, is potentially misleading.  Per the 
10/19/2018 submission, “SM” stands for a “submicron” formulation.  Submicron formulation is not a 
recognized dosage form, and there is no evidence to suggest that the particle size of this product 
distinguishes it from other loteprednol gel formulations.   The established name remains loteprednol 
etabonate ophthalmic gel. 

DMEPA completed a labeling review of the 10/19/2018 carton/container labeling on 12/31/2018.  
The proposed container label and carton labeling were found acceptable from a medication error 
perspective.

OPDP
The Office of Prescription Drug Promotion (OPDP) completed separate reviews of the draft, 
substantially complete USPI and carton/container labeling on 1/25/2019 and 1/29/2019.

12. Postmarketing Recommendations
A risk management plan is not necessary given the known risks of this class of products.  There are 
no recommended Post-Marketing Requirements or Commitments.  

13. Labeling 
Lotemax SM (loteprednol etabonate ophthalmic gel), 0.38% will be approved for the treatment of 
postoperative inflammation and pain following ocular surgery based on adequate and well controlled 
clinical trials with the labeling below (submitted 2/15/2019). 
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