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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 218139 are owned by Novitium Pharma LLC or are data 
for which Novitium Pharma LLC has obtained a written right of reference.
Any information or data necessary for approval of NDA 218139 that Novitium Pharma 
LLC does not own or have a written right to reference constitutes one of the following: 
(1) published literature, or (2) a prior FDA finding of safety or effectiveness for a listed 
drug, as reflected in the drug’s approved labeling.  Any data or information described or 
referenced below from reviews or publicly available summaries of a previously approved 
application is for descriptive purposes only and is not relied upon for approval of NDA 
218139.
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1 Executive Summary

1.1 Introduction
The Applicant, Novitium Pharma LLC (Novitium), submitted Terazosin Oral Solution, 1 
mg/mL (proposed trade name of TEZRULY) for the treatment of symptomatic benign 
prostatic hyperplasia (BPH) and hypertension.  Since this is a 505(b)(2) NDA 
submission, the Applicant relies on NDA 020347 (HYTRIN, Terazosin Capsules, 1 mg, 
by Abbott Laboratories, which was discontinued in late 2013 not due to reasons of 
safety or efficacy) as the Listed Drug (LD) and ANDA 075317 (Terazosin Capsules 1 
mg, by Jubilant Cadista Pharmaceuticals) as the Reference Standard (RS).  Terazosin 
is currently available as oral capsules that can be used alone or in combination with 
other antihypertensive agents such as diuretics or -adrenergic blocking agents.

Terazosin is an α-1-adrenoceptor blocking agent.  The reduction in symptoms and 
improvement in urine flow rates following terazosin administration in BPH patients is 
related to relaxation of smooth muscle produced by blockade of α-1-adrenoceptors in 
the bladder neck and prostate.  The active ingredient in Novitium drug product is the 
same as in the LD and the route of administration is the same as that of the LD.  
However, the Applicant has changed the drug product dosage form from 1 mg capsule 
(LD) to 1 mg/mL oral solution (Novitium drug product).  The Filing meeting was held on 
11/13/23 and the 74-day letter was issued on 11/29/23 with filing issues enclosed.  
There were no filing issues from Pharm/Tox.

To rely on the FDA’s findings on safety and effectiveness for HYTRIN, the Applicant 
proposed to establish a clinical bridge by conducting two comparative bioavailability 
clinical studies in healthy adult subjects (Study No. TERA-21-077 and Study No TERA-
23-003).  Based on internal discussion with the Clinical Pharmacology team, Terazosin 
1 mg/mL oral solution was bioequivalent to the RS Terazosin 1 mg capsules under 
fasted and fed conditions.  Refer to the Clinical Pharmacology review for full details.  
Therefore, the clinical bridge was considered adequate to allow reliance on the 
nonclinical information as stated in the LD approved drug product labeling.  

Additionally, considering the change in dosage form from capsules to oral solution, 
Novitium drug product is a reformulation drug product.  A 28-day bridging study in the 
rat (Study No. /0422/G/T074) was conducted to evaluate the nonclinical 
pharmacokinetics and/or toxicokinetics of the oral solution and the safety of the 
reformulated Novitium drug product.  This 28-day rat study was reviewed under IND 
157262 (eCTD 0013) and the Pharm/Tox review can be found in DARRTS dated 
09/30/22 under IND 157262.

Summary of Clinical Bridging BA Studies Provided by the Applicant
Study No. TERA-21-007 TERA-23-003

Study Design Single-dose open-label randomized 
balanced, three-period, three-sequence, 
three-way crossover bioavailability Study

Single-dose open-label randomized 
balanced, two-period, two-sequence, 
two-way crossover bioavailability study
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= 20.7 mg/kg, corresponding to AUC0-24h of 6368.29 ngh/mL and Cmax of 472.23 ng/mL 
in males and 6969.23 ngh/mL and 618.34 ng/mL in females on Day 28).  

In addition, the TK analysis showed that the test item, Terazosin Oral Solution, has 
lower systemic exposure (AUC and Cmax) than the reference item, Terazosin Capsules, 
corresponding to AUC0-24h of 7775.55 ngh/mL and Cmax of 1245.96 ng/mL in males and 
15213.17 ngh/mL and 2092.44 ng/mL in females on Day 28) at the dose of 20.7 
mg/kg/day.  A sex-related difference in systemic exposure was observed for the 
reference item but was not observed for the oral solution test item.

TK Parameters on Day 28 
Oral Solution 1 mg/mL @ 

NOAEL = 20.7 mg/kg
Oral Capsules 10 mg @ 20.7 

mg/kg/day
Terazosin

M F M F
AUC0-24h (ngh/mL) 6368.29 6969.23 7775.55 15213.17

Cmax (ng/mL) 472.23 618.34 1245.96 2092.44

Overall, the 28-day rat study showed Terazosin Oral Solution appeared to have a 
similar safety profile, but with lower systemic exposure, when compared to Terazosin 
Capsules when given at the equivalent dose of 20.7 mg/kg.

1.3 Recommendations

1.3.1 Approvability
Pharm/Tox recommends approval.

1.3.2 Additional Non-Clinical Recommendations
None.

1.3.3 Labeling
TEZRULY's Prescribing Information is in the required PLLR format.  However, the 
current HYTRIN label is not in PLLR format.  There is a separate review for labeling.

2 Drug Information

2.1 Drug
CAS Registry Number

70024-40-7

Generic Name
Terazosin Hydrochloride
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▪ For BPH, an initial dose is 1 mg at bedtime and can be titrated up to 10 mg once 
daily, which is generally required for a clinical response.  

▪ For hypertension, an initial dose is 1 mg at bedtime with a recommended dose 
up to 5 mg once daily and can be titrated up to 20 mg once daily if needed.

2.7 Regulatory Background
▪ September 2021 – PIND Type B meeting.
▪ September 2022 – Opening IND submission. 
▪ September 2023 – NDA submission
▪ November 2023 – NDA filing meeting.  NDA was filable with potential review 

issues, addressed in the 74-day letter, dated 11/29/23 in DARRTS.
▪ January 2024 – Applicant provided responses to review issues identified during 

filing review, dated 1/26/24 (SDN 5, eCTD 0005).
▪ February 2024 – NDA Mid-Cycle Review meeting.  
▪ March 2024 - FDA had a teleconference to discuss the drug substance 

manufacturing facility  that is still under OAI.  The Applicant agreed to 
remove  from FDA Form 356h, update Module 3 of the application in 
accordance with 21 CFR 314.50(d), and indicate that  is not for 
commercial use.  The Applicant may submit a supplement to use the  
site after the site is determined to be compliant.

3 Studies Submitted

3.1 Studies Reviewed 
All nonclinical studies have been reviewed under IND 157262.

3.2 Studies Not Reviewed 
None.

3.3 Previous Reviews Referenced
Below table summarizes the nonclinical memos and reviews under IND 157262, with 
regards to this NDA.
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Nonclinical Memo and Reviews under IND 157262
Review Reviewer Reviews Comments
PIND 

157262 
eCTD 0002

09/23/21

Type B pre-
IND meeting

Miyun Tsai-Turton

2021 1022 - PIND 
157262 pt memo.pd

2021 1021 - Final 
Meeting Minutes [W    

Considering the change in dosage form from 
capsules to oral solution, this product is a re-
formulation.  The Pharm/Tox requested that 
the Sponsor conduct a short-term, repeat-
dose bridging study to establish relative 
safety of the new formulation and to evaluate 
the nonclinical PK/TK of the oral solution.

PIND 
157262

eCTD 0009
02/03/22

Clarifying 
Questions 
from the 

10/21/21 IR 
letter

Miyun Tsai-Turton

2022 0301 -  PIND 
157262 pt memo.pd

2022 0228 - 
Final-Advice-Clarifyin  

The Pharm/Tox also advised the Sponsor 
that the 28-day rat bridging study be 
conducted BEFORE initiation of their clinical 
BA/BE study.

PIND 
157262

eCTD 0010
02/24/22

Miyun Tsai-Turton

2022 0328 - PIND 
157262 pt memo re 2    

2022 0413 - 
Final-March2022-28   

Pharm/Tox reviewed the 28-day rat study 
protocol and found the proposed study 
design for the 28-day toxicity study in rats 
reasonable.  The Sponsor was advised that 
their dosing solution should be the intended 
to-be-marketed clinical formulation.  
However, Pharm/Tox could not comment on 
the adequacy of the study parameters and 
endpoints since in-life parameters and 
terminal endpoints were not provided in their 
submission.

IND 157262
eCTD 0013

09/09/22

Miyun Tsai-Turton

2022 0930 - 
PharmTox_IND 1572

The 28-day rat study showed that terazosin 
hydrochloride oral solution appeared to have 
a similar safety profile when compared to 
Terazosin Hydrochloride Capsules at 
equivalent doses of 20.7 mg/kg.  However, 
based on lower systemic exposure to 
Terazosin Hydrochloride Oral Solution, this 
formulation might not have the same efficacy 
as compared to Terazosin Hydrochloride 
Capsules.

In addition, a sex-related difference in 
systemic exposure was observed for the 
reference item but was not observed for the 
oral solution test item.  A review of 
information for other alpha-1 adrenoreceptor 
antagonists (e.g., tamsulosin, doxazosin, 
silodosin, alfuzosin) did not show consistent 
sex-related effects on systemic exposure 
across the nonclinical species tested.  
Therefore, this sex-related effect on systemic 
exposure in the Terazosin Hydrochloride 
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Capsules reference item does not appear to 
be an established class effect.

4 Pharmacology
No pharmacology studies were conducted by the Applicant.  The Applicant relies on the 
Agency’s findings on safety and effectiveness of HYTRIN Capsules.  

Mechanism of Action for BPH

The reduction in the symptoms associated with BPH following administration of 
terazosin hydrochloride may be related to the changes in muscle tone produced by a 
blockade of alpha-1 adrenoceptors in the smooth muscle of the bladder neck and 
prostate.  Because there are relatively few alpha-1 adrenoceptors in the bladder body, 
terazosin can reduce the bladder outlet obstruction without affecting bladder 
contractility.

Mechanism of Action for Hypertension 

Terazosin may decrease in blood pressure by decreasing total peripheral vascular 
resistance, mainly produced by antagonism of -1 adrenoceptors.  In animals, terazosin 
decreases blood pressure within 15 minutes following oral administration.

5 Pharmacokinetics/ADME/Toxicokinetics
No nonclinical pharmacokinetic studies were conducted by the Applicant.  The Applicant 
relies on their own clinical BA studies in addition to the Agency’s findings on safety and 
effectiveness of HYTRIN Capsules.  

Absorption

Terazosin is a highly soluble drug in BCS Class I or III.  It is rapidly and almost 
completely absorbed following oral administration, with an oral bioavailability of about 
90%.  Following oral administration, the plasma levels peak about one hour after 
dosing, and then decline with a half-life of approximately 13 hours.  Terazosin Oral 
Solution and terazosin hydrochloride capsules have comparable rate (Cmax) and extent 
(AUC) of absorption following single-dose administration to healthy subjects in the fed 
and fasted states.  In addition, following administration of Terazosin Oral Solution to 
healthy volunteers, the Cmax decreased 29%, while the AUC remained unchanged with 
a high-fat meal (1000 calories, 50% fat) compared to fasted conditions.  However, this 
concentration decrease is not clinically significant.

Distribution

Approximately 90 to 94% of the drug is bound to plasma proteins and binding is 
constant over the clinically observed concentration range.

Reference ID: 5399050
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Metabolism

Hepatic metabolism is extensive with major biliary elimination.

Excretion

Approximately 10% of an orally administered dose is excreted as parent drug in the 
urine and approximately 20% is excreted in the feces.  The remainder is eliminated as 
metabolites.  

6 General Toxicology

6.1 Single-Dose Toxicity
N/A

6.2 Repeat-Dose Toxicity
The Applicant conducted one 28-day rat study (Study No. 0422/G/T074).  
comparing their Terazosin Oral Solution, 1 mg/mL (0, 0.5, 2.07, and 20.7 mg/kg) to 
Terazosin Capsules 10 mg (20.7 mg/kg) to support a formulation change. In both 
formulations, there was no test article related adverse findings.  This 28-day rat study 
was reviewed under IND 157262 (eCTD 0013) and the Pharm/Tox review can be found 
in DARRTS dated 09/30/22.

28-day Toxicity/TK Rat Study
Species/ Dose/ Duration NOAEL Key Study Findings

28-day rat study with 14-day 
recovery

Test Article:
Terazosin Oral Solution:

(1 mg/mL) at 0.5, 2.07 and 
20.7 mg/kg.

Reference:
Jubilant Cadista’s Terazosin 

Capsule:
(1 mg/mL oral suspension 

made from 10 mg capsules in 
purified water) at 20.7 mg/kg.

20.7 mg/kg Terazosin 
Oral Solution

AUC0-24h (ngh/mL)
6368.29 (male)

6969.23 (female)

Cmax (ng/mL)
472.23 (male)

618.34 (female)

▪ Both formulations were well 
tolerated.  

▪ No new adverse findings were 
identified with Terazosin 
Hydrochloride Oral Solution, 1 
mg/mL.

▪ Terazosin Hydrochloride Oral 
Solution, 1 mg/mL had lower 
systemic exposure (Cmax and 
AUC) than Terazosin 
Hydrochloride Capsules 10 mg 
when given at an equivalent 
dose of 20.7 mg/kg. 
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were unaffected. HYTRIN was not oncogenic in mice when administered 
in feed for 2 years at a maximum tolerated dose of 32 mg/kg/day (110 mg/ 
m2; 9 times the maximum recommended human dose). The absence of 
mutagenicity in a battery of tests, of tumorigenicity of any cell type in the 
mouse carcinogenicity assay, of increased total tumor incidence in either 
species, and of proliferative adrenal lesions in female rats, suggests a 
male rat species-specific event. Numerous other diverse pharmaceutical 
and chemical compounds have also been associated with benign adrenal 
medullary tumors in male rats without supporting evidence for 
carcinogenicity in man.

9 Reproductive and Developmental Toxicology
No reproductive and development toxicology studies were conducted by the Applicant.  
The Applicant relies on the Agency’s findings on safety and effectiveness of HYTRIN 
Capsules.  Studies were conducted in rats and rabbits for HYTRIN® (terazosin 
hydrochloride tablet).  Below text is extracted from the HYTRIN® label.  The MRHD for 
HYTRIN® is 20 mg.

HYTRIN was not teratogenic in either rats or rabbits when administered at 
oral doses up to 280 and 60 times, respectively, the maximum 
recommended human dose. Fetal resorptions occurred in rats dosed with 
480 mg/kg/day, approximately 280 times the maximum recommended 
human dose. Increased fetal resorptions, decreased fetal weight and an 
increased number of supernumerary ribs were observed in offspring of 
rabbits dosed with 60 times the maximum recommended human dose. 
These findings (in both species) were most likely secondary to maternal 
toxicity. There are no adequate and well-controlled studies in pregnant 
women and the safety of terazosin in pregnancy has not been established. 
HYTRIN is not recommended during pregnancy unless the potential 
benefit justifies the potential risk to the mother and fetus.

In a peri- and post-natal development study in rats, significantly more pups 
died in the group dosed with 120 mg/kg/day (> 75 times the maximum 
recommended human dose) than in the control group during the three-
week postpartum period.

The effect of HYTRIN on fertility was assessed in a standard 
fertility/reproductive performance study in which male and female rats 
were administered oral doses of 8, 30 and 120 mg/kg/day. Four of 20 
male rats given 30 mg/kg (240 mg/m2; 20 times the maximum 
recommended human dose), and five of 19 male rats given 120 mg/kg 
(960 mg/m2; 80 times the maximum recommended human dose), failed to 
sire a litter. Testicular weights and morphology were unaffected by 
treatment. Vaginal smears at 30 and 120 mg/kg/day, however, appeared 
to contain less sperm than smears from control matings and good 
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correlation was reported between sperm count and subsequent 
pregnancy.

10 Special Toxicology Studies
N/A

11 Integrated Summary and Safety Evaluation
Novitium submitted NDA 218139 for Terazosin Hydrochloride Oral Solution, 1 mg/mL 
for the treatment of symptomatic benign prostatic hyperplasia (BPH) and hypertension.  
This a 505(b)(2) NDA submission where the Applicant references Terazosin 
Hydrochloride Capsules 10 mg (approved under NDA 020347 and ANDA 075317).  The 
Applicant conducted a 28-day oral toxicity and toxicokinetic study in rats to nonclinically 
bridge their new formulation to the reference product.

In this 28-day rat study, Terazosin Oral Solution, 1 mg/mL (at 0, 0.5, 2.7, and 20.7 
mg/kg) was given to rats for 28 days, with 14-day recovery period.  Terazosin Capsules 
10 mg (at 20.7 mg/kg) was used as a reference.  Both formulations were well tolerated 
in rats and there was no new safety concern raised with Terazosin Oral Solution, 1 
mg/mL.  The NOAEL for the Terazosin Oral Solution = 20.7 mg/kg (AUC0-24h of 6368.29 
ngh/mL in males and 6969.23 ngh/mL in females on Day 28), 21X and 23X the 
recommended human starting dose of 1 mg Terazosin Oral Solution (Table 1).  When 
compared to an equivalent dose of the reference product, Terazosin Hydrochloride Oral 
Solution had lower systemic exposure.  Additionally, a sex-related difference in systemic 
exposure was observed for the reference item but was not observed for the Terazosin 
Oral Solution.  A review of information for other alpha-1 adrenoreceptor antagonists 
(e.g., tamsulosin, doxazosin, silodosin, alfuzosin) did not show consistent sex-related 
effects on systemic exposure across the nonclinical species tested.  Therefore, this sex-
related effect on systemic exposure in the Terazosin Capsules reference item does not 
appear to be an established class effect.  

Based on the 28-day toxicity rat study and the establishment of an acceptable clinical 
PK bridge between Terazosin 1 mg/mL oral solution and the LD allowing the reliance on 
the Agency’s previous nonclinical findings of safety of HYTRIN, Pharm/Tox 
recommends approval.  

Reference ID: 5399050



NDA # 218139 (Terazosin Oral Solution, 1 mg/mL, TEZRULY) Reviewer: Miyun Tsai-Turton

Page 17 of 17

Table 1 Safety Margin. 
Study Toxicity NOAEL (mg/kg) Safety Margin

Based on AUC*
28-day rat 
with 14-

day 
recovery

No new toxicity was 
noted when compared 
to the reference item 
(Terazosin Oral 
Capsule 10 mg).

20.7
HED = 3.3 mg/kg

AUC0-24 (ngh/mL)
6368.29 (male)

6969.23 (female)

Cmax (ng/mL)
472.23 (male)

618.34 (female)

21X
23X

22X
29X

*AUC0-t in human: 308.05 nghr/mL and Cmax = 21.3 ng/mL at 1 mg/day Terazosin Oral Solution, 
obtained from the clinical study, TERA-12-003.
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Date: 06/17/24

NDA #  NDA 218139 (SDN 1, eCTD 0001)

Sponsor: Novitium Pharma LLC (East Windsor, NJ)

Drug/Indication:
Terazosin Oral Solution, 1 mg/mL for the treatment of 
symptomatic benign prostatic hyperplasia (BPH) and 
hypertension

Reviewer: Miyun Tsai-Turton, PhD, MS

Background
NDA 218139 is a 505(b)(2) application submitted by Novitium Pharma for Terazosin 
Oral Solution (proposed tradename TEZRULY) for the treatment of symptomatic benign 
prostatic hyperplasia (BPH) and hypertension.  Since this is a 505(b)(2) NDA 
submission, the Applicant relies on NDA 020347 (HYTRIN, Terazosin Capsules, 1 mg, 
by Abbott Laboratories, which was discontinued in late 2013 not due to reasons of 
safety or efficacy) as the Listed Drug (LD) and ANDA 075317 (Terazosin Capsules 1 
mg, by Jubilant Cadista Pharmaceuticals) as the Reference Standards (RS).  

Novitium Pharma is seeking approval of the following dosing regimen:

▪ For the treatment of BPH: Initiate therapy at 1 mg at bedtime.  Titrate the dose 
upwards stepwise from 2 to 10 mg once daily.  Doses of 10 mg once daily are 
generally required for a clinical response.  Data is insufficient to support doses 
greater than 20 mg once daily.

▪ For the treatment hypertension: Initiate therapy at 1 mg at bedtime.  Usual 
recommended dose range is 1 mg to 5 mg once daily.  If response is 
substantially diminished at 24 hours, increase the dose, or use twice daily.  Dose 
may be titrated as needed up to 20 mg once daily. 

TEZRULY's Prescribing Information is in the required PLLR format.  However, the 
current HYTRIN label is not in PLLR format.  The nonclinical review of Terazosin Oral 
Solution was presented in a separate review.  The current document is for labeling only.
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