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1.3.3 Labeling
There are no recommended changes to the nonclinical portions of the proposed label 
as the nonclinical sections are identical to the currently approved LYRICA label with 
the exception of exposure margins.  The new label of LYRICA CR includes adjusted 
safety margins of animal exposure to the maximum recommended human dose that 
account for the difference in human exposure between LYRICA and LYRICA CR.  
These adjusted values were reviewed and deemed acceptable by this Reviewer and 
appropriately represent the safety margins associated with LYRICA CR. 

2 Drug Information
2.1 Drug
CAS Registry Number
148553-50-8

Generic Name
Pregabalin

Code Name
NA

Chemical Name
(S)-3-(aminomethyl)-5-methylhexanoic acid

Molecular Formula/Molecular Weight
C8H17NO2 / 159.23 g/mol

Structure or Biochemical Description

Pharmacologic Class
There is no established pharmacologic class designated for pregabalin.  However 
pregabalin is a known high affinity alpha2-delta voltage-gated calcium channel ligand.  

2.2 Relevant INDs, NDAs, BLAs and DMFs
IND# Drug Name / 

Dosage Form Status Division Indication Status 
Date

Spons
or

107333
Pregabalin /

Extended Release 
Tablet

Active DAAAP

Management of neuropathic pain associated with diabetic 
peripheral neuropathy; Management of post-herpetic 

neuralgia; Adjunctive therapy for adult patients with partial 
onset seizures; Management of fibromyalgia

3/19/20
10

Pfizer, 
Inc.
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alpha2-delta subunit may be involved in pregabalin's anti-nociceptive and 
antiseizure effects in animals. In animal models of nerve damage, pregabalin has 
been shown to reduce calcium-dependent release of pro-nociceptive 
neurotransmitters in the spinal cord, possibly by disrupting alpha2-delta 
containing-calcium channel trafficking and/or reducing calcium currents. 
Evidence from other animal models of nerve damage and persistent pain suggest 
the anti-nociceptive activities of pregabalin may also be mediated through 
interactions with descending noradrenergic and serotonergic pathways 
originating from the brainstem that modulate pain transmission in the spinal 
cord.

4.2 Secondary Pharmacology
No new secondary pharmacology studies were submitted with this NDA.  The 
following information on secondary pharmacology of pregabalin is from the LYRICA 
label (Parke-Davis Division of Pfizer, Inc., June 2014):

While pregabalin is a structural derivative of the inhibitory neurotransmitter 
gamma-aminobutyric acid (GABA), it does not bind directly to GABAA, 
GABAB, or benzodiazepine receptors, does not augment GABAA responses in 
cultured neurons, does not alter rat brain GABA concentration or have acute 
effects on GABA uptake or degradation. However, in cultured neurons prolonged 
application of pregabalin increases the density of GABA transporter protein and 
increases the rate of functional GABA transport. Pregabalin does not block 
sodium channels, is not active at opiate receptors, and does not alter 
cyclooxygenase enzyme activity. It is inactive at serotonin and dopamine 
receptors and does not inhibit dopamine, serotonin, or noradrenaline reuptake.

4.3 Safety Pharmacology
No new safety pharmacology studies were submitted with this NDA.
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5 Pharmacokinetics/ADME/Toxicokinetics
5.1 PK/ADME
The following PK/ADME studies were reviewed by Dr. Newton Woo during the IND 
Phase, and are replicated verbatim below:

Study title:  [14C]Kollidon SR: Pharmacokinetics and Excretion in the Dog 
after Single Oral Dosing

Study no.: VFF1336 (Kollidon 
SR_02Dec10_083740)

Study report location:

Conducting laboratory and location:

Date of study initiation: December 3, 2010
GLP compliance: Yes

QA statement: Yes
Drug, lot #, and % purity: [14C]Kollidon SR, 997-1010, not specified 

Key Study Findings
• After a single oral administration of 50 mg/kg [14C]Kollidon SR to male 

dogs, no systemic exposure was detected (below level of quantitation)
•   Excretion of radioactivity was rapid (<24h) and occurred  

predominantly in the feces

Methods
Doses: 50 mg/kg

Frequency of dosing: Single Dose
Route of administration: Gastric Intubation

Dose volume: 2 mL/kg with remaining formulation in the 
gavage was displaced with 10 mL of 0.5% (w/v) 
aqueous methylcellulose dose vehicle

Formulation/Vehicle: 0.5% methylcellulose 
Species/Strain: Dog/Beagle

Number: 4 males

Reference ID: 4150077
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Age: Approximately 7 month
Weight: 12.1 – 14.8 kg

Satellite groups: None
Unique study design: None

Deviation from study protocol: One deviation was reported, which was the lack 
of triplicate post-dose sampling due to greater 
than anticipated body weights.  Only a single 
post-dose aliquot of the residual dose was taken 
and frozen.

In agreement with the Sponsor, this reviewer 
concurs that the study deviation did not affect 
the overall interpretation of the study findings 
since the deviation was minor.

Observations and Results
Mortality
There were no unscheduled deaths.
Clinical Signs
There were no test article related clinical signs after oral administration of 
[14C]Kollidon SR.

Pharmacokinetics and Excretion
Following a single oral administration of [14C]Kollidon SR to male beagle dogs, 
radioactivity was below the limit of quantitation in all blood samples collected 
between 1 and 168 h postdose (See Sponsor’s Table below). 

A mean total of 99.15% of the administered radioactivity was recovered in the 168 h 
sample collection period. Radioactivity was excreted rapidly and predominantly in the 
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feces with a mean total of 97.29% recovered by 168 h.  Urinary excretion accounted 
for 0.07%.

Dosing 
Doses received by the dogs ranged from 47.9 (95.8%) to 48.3 mg/kg (96.6%), which 
is consistent with the target dose of 50 mg/kg.
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Study title:  [14C]Kollidon SR: Pharmacokinetics, Distribution and Excretion 
in the Rat after Single Oral Dosing

Study no.: VFF1335 (Kollidon 
SR 02Dec10 083912)

Study report location:

Conducting laboratory and location:

Date of study initiation: December 7, 2010
GLP compliance: Yes

QA statement: Yes
Drug, lot #, and % purity: [14C]Kollidon SR, 997-1010, not specified 

Key Study Findings
• A single oral administration of 50 mg/kg [14C]Kollidon SR was 

administered to male rats in three groups:
- Sampling group: Urine, feces, blood samples were collected during 

168 h postdose
- Tissue distribution group: sacrificed at 6 and 48 h postdose
- Bile duct cannulated group: bile was collected 0-48 h postdose

• No systemic exposure was detected (below level of quantitation) at all   
  times postdose

• Radioactivity was greatest in gastrointestinal tract walls with levels 
close to limit of quantification detected in kidney and liver  

•   Excretion of radioactivity was rapid (<24 h) and occurred  
predominantly in the feces with a small proportion excreted in bile

Methods
Doses: 50 mg/kg

Frequency of dosing: Single Dose
Route of administration: Gastric Intubation

Dose volume: 10 mL/kg 
Formulation/Vehicle: 0.5% methylcellulose 

Species/Strain: Rat/Sprague Dawley Crl:CD (SD)
Number: 6 males

Age: Approximately 7 – 8 weeks (Phase A and C); 
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approximately 6 – 7 weeks (Phase B)
Weight: 218 – 324 g

Satellite groups: 6 male rats were used for tissue distribution 
analysis

Unique study design: None
Deviation from study protocol: There were no deviations from protocol during 

the course of this study.

Observations and Results
Mortality
There were no unscheduled deaths.
Clinical Signs
There were no test article related clinical signs after oral administration of 
[14C]Kollidon SR.

Pharmacokinetics 
Following a single oral administration of [14C]Kollidon SR to male SD rats, 
radioactivity was below the limit of quantitation in all blood samples collected (See 
Sponsor’s Table below). 

BLQ Below the limit of quantification (< 2x background radioactivity)

Quantitative Tissue Distribution
Following single dose administration, radioactivity appeared slowly and was poorly 
absorbed from the GI tract.  At 6 h postdose, radioactivity levels were greatest in the 
GI tract wall.  Radioactivity concentrations were close to the limit of quantification in 
the kidney and liver and were below the limit of quantification in whole blood, spleen, 
mesenteric lymph nodes, and muscle.  At 48 and 168 h postdose, mean radioactivity 
concentrations in all tissues analyzed were below the limit of quantification.
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BLQ Below the limit of quantification (< 2x background radioactivity)

Excretion
Following a single oral administration, a mean total of 98.66% of the administered 
radioactivity was recovered during the 168 h postdose collection period.  
Radioactivity was excreted almost exclusively through feces with more than 99% of 
the fecal radioactivity excreted within the first 24 h postdose.  Urinary excretion of 
radioactivity represented a minor route of excretion with a mean total of 0.04% during 
0-168 h postdose.
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BLQ Below the limit of quantification (< 2x background radioactivity)

Biliary excretion
In bile duct cannulated rats, a mean total of 0.01% of the administered radioactivity 
was recovered during the 48 h postdose.

Reference ID: 4150077



NDA 209501 Reviewer: Kevin Snyder, PhD

- 20 -

BLQ Below the limit of quantification (< 2x background radioactivity)

Dosing 
Doses received by the dogs ranged from 47.9 (95.8%) to 54.8 mg/kg (109.6%), which 
is consistent with the target dose of 50 mg/kg.

5.2 Toxicokinetics 
No separate toxicokinetics studies were submitted in this NDA.

6 General Toxicology
6.1 Single-Dose Toxicity
No new single-dose toxicology studies were submitted in this NDA.
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6.2 Repeat-Dose Toxicity
No new repeat-dose toxicology studies of pregabalin were submitted in this NDA.  
The following information on the animal toxicology and/or pharmacology of 
pregabalin is from the LYRICA label (Parke-Davis Division of Pfizer, Inc., June 2014):

Dermatopathy
Skin lesions ranging from erythema to necrosis were seen in repeated-dose 
toxicology studies in both rats and monkeys.  The etiology of these skin 
lesions is unknown.  At the maximum recommended human dose (MRD) of 
600 mg/day, there is a 2-fold safety margin for the dermatological lesions.  The 
more severe dermatopathies involving necrosis were associated with 
pregabalin exposures (as expressed by plasma AUCs) of approximately 3 to 8 
times those achieved in humans given the MRD.  No increase in incidence of 
skin lesions was observed in clinical studies.

Ocular Lesions
Ocular lesions (characterized by retinal atrophy [including loss of 
photoreceptor cells] and/or corneal inflammation/mineralization) were 
observed in two lifetime carcinogenicity studies in Wistar rats.  These findings 
wre observed at plasma pregabalin exposures (AUC) greater than or equal to 
2 times those achieved in humans given the maximum recommended dose of 
600 mg/day.  A no-effect dose for ocular lesions was not established.  Similar 
lesions were not observed in lifetime carcinogenicity studies in two strains of 
mice or in monkeys treated for 1 year.

7 Genetic Toxicology
No new genetic toxicology studies were submitted in this NDA.  The following 
information on genetic toxicology (mutagenesis) of pregabalin is from the LYRICA 
label (Parke-Davis Division of Pfizer, Inc., June 2014):

Mutagenesis
Pregabalin was not mutagenic in bacteria or in mammalian cells in vitro, was 
not clastogenic in mammalian systems in vitro and in vivo, and did not induce 
unscheduled DNA synthesis in mouse or rat hepatocytes.

8 Carcinogenicity
No new carcinogenicity studies were submitted in this NDA.  The following 
information on the carcinogenicity of pregabalin is from the LYRICA label (Parke-
Davis Division of Pfizer, Inc., June 2014):

Carcinogenesis
A dose-dependent increase in the incidence of malignant vascular tumors 
(hemangiosarcomas) was observed in two strains of mice (B6C3F1 and CD-1) 
given pregabalin (200, 1000, or 5000 mg/kg) in the diet for two years.  Plasma 
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pregabalin exposure (AUC) in mice receiving the lowest dose that increased 
hemangiosarcomas was approximately equal to the human exposure at the 
maximum recommended dose (MRD) of 600 mg/day.  A no-effect dose for 
induction of hemangiosarcomas in mice was not established.  No evidence of 
carcinogenicity was seen in two studies in Wistar rats following dietary 
administration of pregabalin for two years at doses (50, 150, or 450 mg/kg in 
males and 100, 300, or 900 mg/kg in females) that were associated with 
plasma exposures in males and females up to approximately 14 and 24 times, 
respectively, human exposure at the MRD.

9 Reproductive and Developmental Toxicology
No new fertility studies were submitted in this NDA.  The following information on the 
impairment of fertility of pregabalin is from the LYRICA label (Parke-Davis Division of 
Pfizer, Inc., June 2014):

Impairment of Fertility
In fertility studies in which male rats were orally administered pregabalin (50 to 
2500 mg/kg) prior to and during mating with untreated females, a number of 
adverse reproductive and developmental effects were observed.  These 
included decreased sperm counts and sperm motility, icreased sperm 
abnormalities, reduced fertility, increased preimplantation embryo loss, 
decreased litter size, decreased fetal body weights, and an increased 
incidence of fetal abnormalities.  Effects on sperm and fertility parameters 
were reversible in studies of this duration (3-4 months).  The no-effect dose for 
male reproductive toxicity in these studies (100 mg/kg) was associated with a 
plasma pregabalin exposure (AUC) approximately 3 times human exposure at 
the maximum recommended dose (MRD) of 600 mg/day.

In addition, adverse reactions on reproductive organ (testes, epididymides) 
histopathology were observed in male rats exposed to pregabalin (500 to 1250 
mg/kg) in general toxicology studies of four weeks or greater duration.  The 
no-effect dose for male reproductive organ histopathology in rats (250 mg/kg) 
was associated with a plasma exposure approximately 8 times human 
exposure at the MRD.

In a fertility study in which female rats were given pregabalin (500, 1250, or 
2500 mg/kg) orally prior to and during mating and early gestation, disrupted 
estrous cyclicity and an increased number of days to mating were seen at all 
doses, and embryolethality occurred at the highest dose.  The low dose in this 
study produced a plasma exposure approximately 9 times that in humans 
receiving the MRD.  A no-effect dose for female reproductive toxicity in rats 
was not established.

There were new no reproductive and developmental toxicology studies submitted in 
this NDA.  The following information on the reproductive and developmental 
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toxicology of pregabalin is from the pregnancy section of the LYRICA label (Parke-
Davis Division of Pfizer, Inc., June 2014):

Animal Data
When pregnant rats were given pregabalin (500, 1250, or 2500 mg/kg) orally 
throughout the period of organogenesis, incidences of specific skull alterations 
attributed to abnormally advanced ossification (premature fusion of the jugal 
and nasal sutures) were increased at greater than or equal to 1250 mg/kg, and 
incidences of skeletal variations and retarded ossification were increased at all 
doses.  Fetal body weights were decreased at the highest dose.  The low dose 
in this study was associated with a plasma exposure (AUC) approximately 17 
times human exposure at the MRD of 600 mg/day.  A no-effect dose for rat 
embryo-fetal developmental toxicity was not established.

When pregnant rabbits were given LYRICA (250, 500, or 1250 mg/kg) orally 
throughout the period of organogenesis, decreased fetal body weight and 
increased incidences of skeletal malformations, visceral variations, and 
retarded ossification were observed at the highest dose.  The no-effect dose 
for developmental toxicity in rabbits (500 mg/kg) was associated with a plasma 
exposure approximately 16 times human exposure at the MRD.

In a study in which female rats were dosed with LYRICA (50, 100, 250, 1250, 
or 2500 mg/kg) throughout gestation and lactation, offspring growth was 
reduced at greater than or equal to 100 mg/kg and offspring survival was 
decreased at greater than or equal to 250 mg/kg.  The effect on offspring 
survival was pronounced at doses greater than or equal to 1250 mg/kg, with 
100% mortality in high-dose litters.  When offspring were tested as adults, 
neurobehavioral abnormalities (decreased auditory startle responding) were 
observed at greater than or equal to 250 mg/kg and reproductive impairment 
(decreased fertility and litter size) was seen at 1250 mg/kg.  The no-effect 
dose for pre- and postnatal developmental toxicity in rats (50 mg/kg) produced 
a plasma exposure approximately 2 times human exposure at the MRD.

In the prenatal-postnatal study in rats, pregabalin prolonged gestation and 
induced dystocia at exposures greater than or equal to 50 times the mean 
human exposure (AUC(0-24) of 123 mcg*h/mL) at the MRD. 
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10   Special Toxicology Studies
The following repeat-dose toxicology study of the excipient Kollidon SR was reviewed 
by Dr. Newton Woo during the IND Phase, and his review is replicated verbatim 
below:

Study title:  6-Month Oral Gavage Toxicity Study of Kollidon SR in Dogs 
with a 4-Week Recovery

Study no.: 8230096 (10GR179)
Study report location:

Conducting laboratory and location:

Date of study initiation: June 11, 2010
GLP compliance: Yes

QA statement: Yes
Drug, lot #, and % purity: Kollidon SR, Lot 60934568EO and 

66351756PO, assumed 100% 

Key Study Findings
• Kollidon SR was administered to beagle dogs at a dose of 500, 1000 or 

2000 mg/kg/day via oral gavage for 26 weeks followed by a 4-week 
recovery

•   No test article related findings were observed
•   NOAEL is 2000 mg/kg/day

Methods
Doses: 0 (vehicle control), 500, 1000, 2000 mg/kg/day

Frequency of dosing: Once daily 
Route of administration: Oral gavage

Dose volume: 10 mL/kg/dose
Formulation/Vehicle: 0.1% methylcellulose in reverse osmosis water

Species/Strain: Dog/Beagle
Number/Sex/Group: 4

Age: Approx 6-7 weeks old (at initiation of dosing)
Weight: Males 199 to 258 g; females 147 to 189 g

Satellite groups: Recovery: 2/sex/vehicle control, HD groups
Unique study design: None

Deviation from study protocol: Several deviations were reported which included 
the following: 
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In agreement with the Sponsor, this reviewer 
concurs that the study deviations did not affect 
the overall interpretation of the study findings 
since the deviations were minor and occurred in 
animals from groups randomly.

Observations and Results
Mortality
Animals were checked twice daily (a.m. and p.m.) for mortality, abnormalities, and 
signs of pain or distress. 

No test article related deaths were observed.  One HD male was sacrificed on Day 
155 of the dosing phase due to gavage error.  This HD male exhibited clinical signs 
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of labored respiration, excessive red salivation, nonformed feces, and general 
debilitation.  Necropsy of the unscheduled death male revealed several macroscopic 
findings that included moderate hemorrhage, acute inflammation, and 
erosion/ulceration of bronchial and bronchiolar epithelium.  Microscopic findings 
included, slight acute inflammation and minimal focal hemorrhage in the trachea, 
decreased mandibular salivary mucus, and minimal lymphocytoysis in the thymus, 
which were attributed to aspiration of the test article.  All remaining animals survived 
to the necropsy day.
Clinical Signs
Daily cageside observations were done during the dosing phase prior to dosing 
(excluding days of detailed observations), approximately 4 hours postdose on dosing 
days (based on the last animal dosed/sex/group), and once daily during the recovery 
phase (excluding days of detailed observations).  Detailed observations were done 
three times during the predose phase, prior to dosing on Day 1, weekly thereafter 
during the dosing and recovery phases, and for scheduled animals on the day of 
scheduled sacrifice.

No test article related clinical signs were observed.  Intermittent clinical signs were 
observed but were not dose-dependent, which included liquid feces, vomitus, clear 
eye discharge, skin and pelage findings.  Several animals (1M and 1F in MD group) 
including a control group animal (1M) were treated for lameness with NSAIDS, 
etogesic and carprofen (See Sponsor’s Table below).

Animal
Number Group, Sex

Study day of initial 
exam, Treatment

Duration of
treatment Resolution

H06104 1M 13 Left front Etogesic 2 days Resolved
Carprofen 5 days

108 Left front Etogesic 6 days Resolved
163 Right hind Carprofen 7 days Resolved

H06105 2M 15 Left hind Carprofen 5 days Resolved
         H06128            2F                     166 Left hind                   Etogesic                 3 days             Resolved     

One control male was observed on Day 176 to exhibit tremors and rigid, hunched 
posture, which may be indicative of a spontaneous seizure event.  All animals that 
exhibited clinical signs recovered without treatment and had no further incidents prior 
to necropsy.  
 
Body Weights
Body weights were recorded three times during the predose phase, prior to dosing on 
Day 1, and weekly thereafter during the dosing and recovery phases.

No test article related effects on boy weight or body weight change were observed.
Feed Consumption
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Food consumption was measured daily (quantitative) starting on Day 5 of the 
predose phase and daily (quantitative) during the dosing and recovery phases.

No test article related effect on food consumption was observed.
Ophthalmoscopy
Ophthalmological examinations were performed once during the predose phase, 
during Week 13 of the dosing phase and during the last 7 days of the dosing phase 
by a veterinarian using an indirect ophthalmoscope. The eyes were dilated with a 
mydriatic agent prior to examination.

No test article related changes were reported in the ophthalmology evaluations 
during the study. 
ECG
ECG recordings were measured twice during the predose phase, once predose and 
1 to 2 h postdose for Day 1, and during Weeks 13 and 26 of the dosing phase.  

Several changes in ECG parameters were observed that were not dose-dependent.  
Second degree atrioventricular block were observed in multiple animals including a 
HD female during predose phase, a LD male on Day 1, and a MD male during 
predose and postdose on Day 88.  Mean PR interval was significantly increased from 
the control group on Day 177 predose and Day 88 in MD females but was within the 
normal range.  Mean QTc was statistically decreased compared to controls in LD 
males on Day 1 predose.  Mean RR interval was increased on Day 88 for LD and HD 
males but were still within normal range.  Based on a lack of dose-dependence and 
changes were within normal variability, observed ECG parameter changes were not 
deemed by this reviewer to be test article related.   
Hematology
Blood samples were collected for hematology, coagulation and clinical chemistry 
tests twice during the predose phase, on Day 184 of the dosing phase and on Day 29 
of the recovery phase.  Following parameters were measured:

No test article related change in any hematology parameter was observed.
Clinical Chemistry
Blood samples were collected for hematology, coagulation and clinical chemistry 
tests twice during the predose phase, on Day 184 of the dosing phase and on Day 29 
of the recovery phase.  Following parameters were measured:
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No test article related change in any clinical chemistry parameter was observed.
Urinalysis
Urine samples were collected for urinalysis from fasted animals during the overnight 
period before blood collection.

No test article related change in any clinical chemistry parameter was observed.

Gross Pathology
There were no test-article related macroscopic findings.
Organ Weights
There were no organ weight changes with the exception of decreased mean spleen 
weights in HD females.  No microscopic correlate in the spleen was observed.  After 
the recovery period, no change in organ weights was observed. 

Dose (mg/kg/day)
Males Females

Organ 
weights Rel 

to BW 0 40 120 180 0 40 120 180
Spleen -         55.240

0.530

46.442
-16%

0.422
-20%

45.172
-18%

0.411
-22%

73.967
+34%

0.683
+29%

79.122

0.973

45.331
-43%

0.568
-42%

62.140
-21%

0.755
-22%

36.009
-54%

0.471
-52%

Histopathology
Adequate Battery
Yes
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Peer Review
No
Histological Findings
There were no test-article related microscopic findings.

Special Evaluation
Toxicokinetics
Toxicokinetics was not evaluated in this study.

Dosing Solution Analysis
Analysis of the test article dosing solutions confirmed the concentrations met 
acceptance criteria (±10% of nominal concentrations) with the exception of one 
measurement for the HD group at Week 26 (See Sponsor’s Table below).  On Week 26, 
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