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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 022231 

Applicant Name Mallinckrodt Pharmaceuticals Ireland Ltd. 

Drug Product Name TERLIVAZ® (terlipressin) 

Dosage Form.   Injection, powder for reconstitution 

Proposed Strength(s)   0.85 mg 

Route of 
Administration   Intravenous 

Maximum Daily Dose    3.4 mg 

Rx/OTC Dispensed   Rx 

Proposed Indication Indicated to improve kidney function in adults with hepatorenal 

syndrome with rapid reduction in kidney function. 

Drug Product 
Description 

Terlipressin is a lyophilized powder in a single-dose vial for 
reconstitution, equivalent to 1 mg terlipressin acetate. 

Co-packaged product 
information N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions  Store at 2°C to 8°C in the original carton to protect from light.  

Review Team 

Discipline  Primary  Secondary 

Manufacturing 
 Vidya Pai 
OPMA/DPMAIV/PMB12 

 Sateesh Sathigari 
OPMA/DPMAIV/PMB12 

Other 
(specify): 
 
 

 N/A  

RBPM 
 Grafton Adams 
OPRO/DRBPMI/RBPMB2 

ATL Theodore Carver 
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ONDP/DNDPIII/NDPB5 

Consults None. 

 

2. Final Overall Recommendation  - Approval 

3. Action Letter Information 

a. Expiration Dating: 

A shelf life of 24 months is granted for the drug product when stored at 

2°C to 8°C in the original carton to protect from light. 

b. Additional Comments for Action 
 None. 

 
4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 
 

1. Background 

The Applicant, Mallinckrodt Pharmaceuticals Ireland Ltd., resubmitted the 

505(b)(1) NDA for Terlivaz® (terlipressin) for injection, NDA 022231, as a 

Class 2 Resubmission (Supporting document 119, dated 6/9/2022). This 

NDA Resubmission 119 is intended to address a facility deficiency identified 

late in the review cycle for the previous NDA resubmission (see NDA 022231 

Resubmission 104 and IQA reviews #1 and #2, dated 2/17/22). Specifically, 

a withhold recommendation was made for the labeling and secondary 

packaging facility,  due to cGMP 

deficiencies identified in an FDA inspection, resulting in a facility alert issued 

on The Applicant withdrew this facility and then submitted 

 as the secondary 

packaging facility, but the latter facility was not ready for inspection, resulting 

in a withhold recommendation for this facility and a final Complete Response 

action for NDA 022231 resubmission 104 on February 18, 2022. 

 

2. Summary of review issues and basis for recommendation 

After the Complete Response action for NDA Resubmission 104, the 

Applicant withdrew the

 and submitted a new labeling/secondary packaging facility, 

which was 
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subsequently reviewed after receipt of NDA resubmission 119. This facility 

was approved based on previous history. Since there are no other changes 

to the other facilities or to the chemistry, manufacturing, and controls 

information submitted for all other OPQ disciplines, and this information had 

been previously reviewed and found to be adequate for all OPQ disciplines, 

the overall recommendation for this NDA from OPQ is Approval.  

 

3. Additional comment regarding drug product stability data 

In addition to submitting the new labeling/secondary packaging facility for 

review, the Applicant submitted documents containing accelerated, 

excursion, and in-use stability data for the drug product in NDA 022231 

Resubmission 119, dated 6/9/2022.  These data are not new stability data 

but rather a consolidation of previously submitted and reviewed stability data 

in support of the expiry dating and in-use periods of the terlipressin drug 

product. This update was provided for ease of review in the future, as stated 

by the Applicant, because these data had been previously removed from the 

current eCTD view of the application in an amendment to the eCTD file. 

Therefore, see previous IQAs, and drug product and microbiology reviews, 

for review of these data. 

 

b. Is the overall recommendation in agreement with the individual 
discipline recommendations?    Yes, see previous integrated quality 

assessments for all disciplines. 

 

Recommendation by Subdiscipline: 
   Drug Substance      - Adequate 
   Drug Product  - Adequate 
   Quality Labeling  - Adequate 
   Manufacturing  - Adequate 
   Biopharmaceutics - Adequate 
   Microbiology  - Adequate 

 

 Environmental Assessment:    Categorical Exclusion - Adequate 
 QPA for EA(s):     No 

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
 
Comparability Protocols (PACMP):  No 
 

 Additional Lifecycle Comments: None. 

Reference ID: 5029997



Theodore
Carver

Digitally signed by Theodore Carver
Date: 8/14/2022 09:28:09PM
GUID: 5d963967007fd4bc3c9fab2a6c3eaded

Reference ID: 5029997

6 Page(s) have been Withheld in Full as B4 (CCI/TS) immediately following this page 



Theodore
Carver

Digitally signed by Theodore Carver
Date: 8/14/2022 09:33:53PM
GUID: 5d963967007fd4bc3c9fab2a6c3eaded

Reference ID: 5029997



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

THEODORE E CARVER
08/14/2022 09:47:35 PM

Signature Page 1 of 1

Reference ID: 5029997











Theodore
Carver

Digitally signed by Theodore Carver
Date: 2/17/2022 04:58:49PM
GUID: 5d963967007fd4bc3c9fab2a6c3eaded

Reference ID: 4940139



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

THEODORE E CARVER
02/17/2022 05:11:12 PM

Signature Page 1 of 1

Reference ID: 4940139











Theodore
Carver

Digitally signed by Theodore Carver
Date: 2/17/2022 01:25:57PM
GUID: 5d963967007fd4bc3c9fab2a6c3eaded

Reference ID: 4939920

10 Pages have been Withheld in Full as B4 (CCI/TS) immediately following this 
page



Theodore
Carver

Digitally signed by Theodore Carver
Date: 2/17/2022 01:32:55PM
GUID: 5d963967007fd4bc3c9fab2a6c3eaded

Reference ID: 4939920



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

THEODORE E CARVER
02/17/2022 01:37:24 PM

Signature Page 1 of 1

Reference ID: 4939920











Theodore
Carver

Digitally signed by Theodore Carver
Date: 12/13/2021 11:42:27AM
GUID: 5d963967007fd4bc3c9fab2a6c3eaded

Reference ID: 4903624

10 Page(s) have been Withheld in Full as B4 (CCI/TS) immediately following 
this page 



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

THEODORE E CARVER
12/13/2021 12:01:09 PM

Signature Page 1 of 1

Reference ID: 4903624





























 

Special handling about 
the supplied product  
(e.g., protect from light, 
refrigerate). If there is a 
statement to “Dispense 
in original container,” 
provide reason why 
(e.g. to protect from 
light or moisture, to 
maintain stability, etc.)  

Store TERLIVAZ vials in the carton 
under refrigerated conditions at 2°C to 
8°C (36°F to 46°F). Protect from light 
prior to reconstitution.  
 

Adequate. The 
shelf life and in-
use conditions 
are supported by 
stability results.  

If the product contains a 
desiccant, ensure the 
size and shape differ 
from the dosage form 
and desiccant has a 
warning such as “Do  
not eat.”  

N/A    

Storage conditions.  
Where applicable, use 
USP storage range 
rather than storage at a 
single temperature.   

2°C to 8°C (36°F to 46°F)  Adequate. 
Supported by in-
use stability study 
to 72 hours. 

Latex:  If product does 
not contain latex and 
manufacturing of 
product and container 
did not include use of 
natural rubber latex or 
synthetic derivatives of 
natural rubber latex, 
state: “Not made with 
natural rubber latex.   
Avoid statements such  
as “latex-free.”  

No information included. N/A  

Include information 
about child-resistant 
packaging    

No Information included.   Adequate. 
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Conclusion:  
 
The application cannot be recommended for approval from CMC perspective in its current form.  
Please see the reviews in DARRTS for details.  The following summarizes the deficiencies 
related to drug substance specification, drug product characterization, stability, and labeling.  
 

1. The proposed analytical method for disulfide bonds is not adequately justified. 
 

2. The specification for drug substance should include testing for heavy metals. 
 

3. The analytical method intended for quantitation of residual solvents in the drug substance is 
not adequate. 

 
4. The specification for water content in the product is not suitably justified when considering 

its potential effect on product stability.  
 

5. The vial label should include drug product composition (excipients and quantities).  
 

6. The carton label should be revised regarding storage temperatures, times and 
conditions for reconstitution. 

 
 
Additional Items: 
  
All associated Drug Master Files are acceptable or the pertinent information has been adequately 
provided in the application. 
 

 
Overall Conclusion:  
 
NDA 22-231 for Lucassin (terlipressin) for Injection 0.85 mg/vial cannot be recommended for 
approval in its current form from CMC perspective, pending resolution to the deficiencies listed 
above and an acceptable recommendation from the Office of Compliance. 
 
 
 
 
Christine M. V. Moore, Ph.D. 
Acting Director, DPA I/ONDQA 
 
 



Application
Type/Number

Submission
Type/Number Submitter Name Product Name

-------------------- -------------------- -------------------- ------------------------------------------
NDA-22231 ORIG-1 ORPHAN

THERAPEUTICS
LLC

LUCASSIN (TERLIPRESSIN)

---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

CHRISTINE M MOORE
10/28/2009





















Application
Type/Number

Submission
Type/Number Submitter Name Product Name

-------------------- -------------------- -------------------- ------------------------------------------
NDA-22231 ORIG-1 ORPHAN

THERAPEUTICS
LLC

LUCASSIN (TERLIPRESSIN)

---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

SHASTRI P BHAMIDIPATI
10/20/2009

RAMESH K SOOD
10/21/2009



Product Quality Microbiology Review 
 

September 25, 2009 
 

 
NDA:    22-231 
 
Drug Product Name 

Proprietary:   Lucas sin® 
Non-proprietary: terlipressin for injection. 

 
Review Number:   1 
 
 
Dates of Submission(s) Covered by this Review 

Letter Stamp Review Request Assigned to Reviewer
May 1, 2009 May, 4, 2009 May 21, 2009 May 26, 2009 

 
 
Applicant/Sponsor 

Name:    Orphan Therapeutics, Inc 
Address:   3 Werner Drive, Lebanon, NJ 08833 
Representative:  Candice A. Teuber, Senior Director RA 
Telephone:   908-849-4851 

 
Name of Reviewer:  Vinayak. B. Pawar, Ph.D. 
 
Conclusion:   The NDA is recommended for approval from  
    microbiology product quality standpoint. 
 
 



NDA 22-231  Microbiology Review # 1 
   

   
 
 Page 2 of 11 

Product Quality Microbiology Data Sheet 
 
A. 1. TYPE OF SUBMISSION:   Original NDA 

 
2. SUBMISSION PROVIDES FOR: Use of terlipressin for injection in the 

treatment of hepatorenal syndrome.  
 

3. MANUFACTURING SITE:   
     
 
4. DOSAGE FORM, ROUTE OF ADMINISTRATION AND 

STRENGTH/POTENCY:  Lyophilized powder, Intravenous 0.85 
mg/vial. 

 
5. METHOD(S) OF STERILIZATION:  
 
6. PHARMACOLOGICAL CATEGORY:  Treatment of Hepatorenal 

Syndrome. 
 

B. SUPPORTING/RELATED DOCUMENTS:  None 
 

C. REMARKS:  The consult requests microbiology product quality review of 
Original NDA 22-231 for Lucassin®. The paper submission consisted of 7 volumes.  
The IQA was filed by Kasturi Srinivasachar on June 4, 2009. 

 
 
filename:  C:\my documents\review\NDA\N022231R1 

(b) (4)

(b) (4)
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Product Quality Microbiology Assessment 
 
1. REVIEW OF COMMON TECHNICAL DOCUMENT-

QUALITY (CTD-Q) 
MODULE 3.2: BODY OF DATA 
 
S DRUG SUBSTANCE - N/A 
 
P DRUG PRODUCT 
P.1 Description of the Composition of the Drug Product 

• Description of drug product – Terlipression for injection is a sterile, 
lyophilized powder for reconstitution supplied as 0.85 mg terlipression 
(free base) per vial. 

• Drug product composition – See Table 1. 
 
Table 1. Description and Composition of the Drug Product. 

Ingredient Function Mg per vial 
Terlipression (as free base) Drug substance 0.85 
Mannitol USP  10.0 
Glacial Acetic Acid 
USP 

pH adjustment As required for pH 
adjustment 

Sodium Hydroxide, NF pH adjustment As required for pH 
adjustment 

Water for injection USP 

 
 

• Description of container closure system – Terlipressin for injection is 
packaged in 6-mL USP  vials with  
stoppers and  aluminum flip-off caps.  

 
P.2 Pharmaceutical Development  

(b) (4)
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Date:  15 September, 2009 
 
From:  Michael A. Phelan 
 
Through:  Michael Norcross, Principle Investigator, and Daniela Verthelyi,  
                  Chief, Laboratory of Immunology, Division of Therapeutic Proteins, FDA 
 
Subject:  Consult on product immunogenicity 
 
Product: Terlipressin (tri-glycyl vasopressin) a synthetic vasopressin analogue of 12 
amino acids. 
 
Sponsor: Orphan Therapuetics, LLC, 3 Werner Way, Round Valley Executive Center 
Lebanon,  NJ  08833 
 
Submission Reference Number:  OT-0401 
 
Submission Application Number:  22-231 
 
Submission Receipt Date:  May 1, 2009. 
 
 
Summary 
 
This package contains the validation report for a screening assay to assess the 
development of antibodies to Terlipressin, a recombinant human vasopressin as well as 
the results for the screening of 246 patients from a phase III study.  With the current 
assay, no patients, who did not already have detectable antibodies (4 persons) prior to the 
trial, developed detectable antibodies after drug administration. Additional information is 
needed on how the cut of was established.  Of the 246 patients, three had antibodies to 
Terlipressin at base line collection.  The 4th barely registered barely above the cut-off at 
day 14 sampling, but this individual received placebo.  The sponsor does not show 
whether antibodies to the product would bind to endogenous vasopressin or whether they 
could have a neutralizing effect. 
 
 
Comments to the File:  The information on the screening assay to assess immune 
responses to the product is incomplete and internally inconsistent hindering the 
interpretation of the data submitted.   
 

10 Page(s) have been Withheld in Full as B4 (CCI/TS) immediately following this 
page 
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• The inclusion of an ID test for the presence of a disulfide bridge in the drug substance 
specification should be considered. 

• Are the proposed limits for  justified? 
• Only  is listed in the specification.  Is this acceptable? 
• Has the Applicant made a convincing argument for not  

 
 

Drug Product 
• Since this is a sterile solid for injection, the major critical issue is sterility assurance of 

the product after manufacture and maintenance of sterility over the shelf-life.  These 
aspects are expected to be covered by the microbiology reviewer.   

• Regarding the specification— 
• Identification by  is not considered adequate 
• The proposed pH limits of  seem to be too broad 
• Identification of  stated to be on-going, should be completed within 

the review cycle 
• Are the proposed shelf-life acceptance criteria for  

and total impurities acceptable? 
• For assigning an expiration date, should data from both  and   

batches be considered? 
• Is the method comparison protocol for the 3 different RP-HPLC methods used for 

assay and impurities during the course of the stability program acceptable? 
 

 
Labeling 
 The quantitative amounts of all excipients in the drug product vial should be listed in the 
Description section of the Package Insert in a similar manner to the carton labels. 
 
Comments and Recommendations 
The application is fileable.  Manufacturing, testing and packaging facilities are being entered into 
EES and the reviewer should verify the accuracy and completeness of the entries.  It should be 
noted that Section 2.2.1 lists a number of facilities which perform release tests in addition to 

 however, it is not clear whether these testing facilities are going to be 
used for commercial drug substance since they were not listed in the attachment to form 356h.  A  
microbiology reviewer has been assigned to this NDA.  A single CMC reviewer is recommended 
for this application. 
 
 
Kasturi Srinivasachar                                                                     Jun. 3, 2009 
Pharmaceutical Assessment Lead                                                          Date 
Ramesh Sood, Ph.D.                                                                      Jun. 3, 2009 
Branch Chief                                                                                           Date 
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