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1 Executive Summary 

 Product Introduction 

The subject of this NDA is teriparatide injection, 0.60 mg/2.40 mL (0.25 mg/mL) proposed for 
the treatment of osteoporosis in patients at high risk for fracture.  The applicant,  Almaject Inc., 
seeks approval pursuant to the 505(b)(2) regulatory pathway, relying on FDA’s previous findings 
of safety and effectiveness of Forteo (teriparatide injection, NDA 021318).  Almaject also 
requests a therapeutic equivalence evaluation between their product and Forteo. 

Teriparatide is a peptide that is the bioactive portion of human parathyroid hormone (PTH).   It 
can be manufactured using either recombinant DNA technology or chemical synthesis and has 
an identical sequence to the 34 N-terminal amino acid sequence of the 84-amino acid human 
PTH.   
 
Human PTH regulates calcium and phosphate metabolism in bone and kidney, and its actions 
are mediated through binding to cell-surface receptors.  Like its endogenous counterpart, 
teriparatide binds to PTH receptors where it exerts the same physiologic effects on bone and 
kidney as native PTH. 
 
Among drugs indicated for treatment of osteoporosis, teriparatide is classified as an “anabolic 
agent” because it preferentially stimulates osteoblastic activity over osteoclastic activity.  The 
net result is increased skeletal mass and bone strength. 
 
There are currently two teriparatide injection products manufactrured by recombinant DNA 
technology and marketed in the U.S. – the originator product, Forteo (sponsor, Eli Lilly), and 
Bonsity1  (sponsor, Alvogen) which was approved pursuant to the 505(b)(2) pathway.  The two 
teriparatide products have the same amino acid sequence but use different genetically 
modified bacterial species for durg manufacturing  – E. coli for Forteo and Pseudonomas 
fluorescens for Bonsity.  Both teriparatide products are indicated for the following conditions: 
 

• Treatment of osteoporosis in postmenopausal women at high risk for fracture (defined 
herein as having a history of osteoporotic fracture or multiple risk factors for fracture) 
or who have failed or are intolerant to other available osteoporosis therapy. In 
postmenopausal women with osteoporosis, [drug] reduces the risk of vertebral and 
nonvertebral fractures. 

• To Increase of bone mass in men with primary or hypogonadal osteoporosis at high risk 
for fracture or who have failed or are intolerant to other available osteoporosis therapy 

 
 
1 It should be noted that for NDA 211939, the Applicant removed the proprietary name Bonsity and product 
labeling refers to the product as Teriparatide Injection 
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• Treatment of men and women with osteoporosis associated with sustained systemic 
glucocorticoid therapy (daily dosage equivalent to 5 mg or greater of prednisone) at 
high risk for fracture or who have failed or are intolerant to other available osteoporosis 
therapy. 

The indications proposed for the current application are the same as those for which both 
Forteo and Bonsity are approved. 

Almaject is cross-referencing the modules for chemistry, manufacturing and controls, clinical 
and nonclinical studies from Alvogen Inc.’s teriparatide injection (NDA 211939, Teriparatide 
Injection (previously referred to as Bonsity); approved October 24, 2019). The only differences 
between the referenced NDA 211939 and this proposed NDA are in labeling and additional 
immunogenicity and analytical bridging studies to support a TE evaluation to the listed drug, 
Forteo.  The Almaject drug substance and drug product use the same chemistry, manufacturing 
and controls as approved in NDA 211939. The applicant has provided a letter of authorization 
from Alvogen, Inc authorizing Almaject, Inc to incorporate by reference, rely upon, or otherwise 
use all of the relevant modules of NDA 211939 along with any amendments, supplements and 
annual reports.2 The data from these modules were previously reviewed by FDA and the 
reviews are documented under NDA 211939. The review team for this application references 
the relevant prior FDA reviews for NDA 211939 and the prior NDA 211939 unireview will be 
included in this review appendix for reference. 
  

 Conclusions on the Substantial Evidence of Effectiveness 

This application relies on the FDA’s previous findings of safety and effectiveness for Forteo for 
the proposed indications.   By right of reference  to NDA 211939, the applicant has 
demonstrated physiochemical comparability, and pharmacokinetic and immunogenic similarity 
between their teriparatide product and Forteo. Therefore, the applicant has established an 
adequate scientific bridge to Forteo and Teriparatide Injection is expected to have similar 
efficacy and safety as Forteo for the proposed indications.    
 
This review is not intended to address the request for a Therapeutic Equivalence (TE) 
evaluation. Review of the TE request is ongoing.3 
 

 
 
2 This review considered information submitted to NDA 211939 as part of a supplement to the extent that such 
information was reviewed and such supplement was approved. 
3 As part of the original NDA submission, the applicant submitted a request for a therapeutic equivalence (TE) 
evaluation pursuant to section 505(j)(7)(A)(v)(I)(aa) of the FD&C Act.  This provision provides, among other things, 
that evaluation of requests that meet applicable requirements will be made at the time of approval or not later 
than 180 days after the date of approval of such application.  The Agency is considering the applicant’s request, 
including whether it meets the applicable requirements under section 505(j)(7)(A)(v)(I)(aa) of the FD&C Act.    
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 Patient Experience Data 

Table 1 Patient Experience Data Relevant to this Application (check all that apply) 

□ The patient experience data that were submitted as part of the 
application include: 

Section of review where 
discussed, if applicable 

 □ Clinical outcome assessment (COA) data, such as  

   □ Patient reported outcome (PRO)  
  □ Observer reported outcome (ObsRO)  
  □ Clinician reported outcome (ClinRO)  
  □ Performance outcome (PerfO)  
 □ Qualitative studies (e.g., individual patient/caregiver 

interviews, focus group interviews, expert interviews, Delphi 
Panel, etc.) 

 

 □ Patient-focused drug development or other stakeholder 
meeting summary reports 

 

 □ Observational survey studies designed to capture patient 
experience data 

 

 □ Natural history studies   
 □ Patient preference studies (e.g., submitted studies or 

scientific publications) 

 

 
□ Other: (Please specify):  

 

□ Patient experience data that were not submitted in the application, but were considered 
in this review: 

 □ Input informed from participation in meetings with patient 
stakeholders  

 

 □ Patient-focused drug development or other stakeholder 
meeting summary reports 

 

 □ Observational survey studies designed to capture patient 
experience data 

 
 

□ Other: (Please specify):  
 

X Patient experience data was not submitted as part of this application. 
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2 Therapeutic Context 

 Analysis of Condition 

Osteoporosis is a relatively common skeletal disorder characterized by low bone mass and 
structural deterioration of bone, which leads to fragility and increased fracture risk. It results 
from an imbalance between resorption of bone by osteoclasts and formation of new bone by 
osteoblasts during bone remodeling.  Risk factors for development of osteoporosis include 
menopause, hypogonadism, smoking, inadequate calcium and vitamin D intake, immobility, and 
certain medications that adversely affect bone metabolism (e.g., glucocorticoids). 
 
A clinical diagnosis of osteoporosis can be made in the presence of either of the following: 

•   Fragility fracture (i.e., those occurring spontaneously or from minor trauma) 
•  T-score <-2.5 standard deviations (SDs) at any site based upon bone mineral density 

measurement (BMD) by dual-energy x-ray absorptiometry (DXA).4 
A BMD T-score is the difference between a patient’s BMD and that of a young adult reference 
population. 
 

 Analysis of Current Treatment Options 

Osteoporosis treatment consists of lifestyle changes (adequate vitamin D and calcium intake,  
weight- bearing exercise and smoking cessation) and pharmacologic therapy. There are two  
pharmacologic classes of drugs used to treat osteoporosis: 

• anti-resorptive agents, which increase bone mineral density by reducing the rate 
of bone remodeling 

• anabolic agents, which act by preferentially stimulating new bone formation. 
 
Table 2 summarizes the currently approved pharmacologic therapies for postmenopausal 
osteoporosis (PMO), osteoporosis in men (MO) and glucocorticoid-induced osteoporosis 
(GIOP). In most cases, unless there is a contraindication, oral bisphosphonates are first-tine 
therapy because of their efficacy, ease of administration and long-term safety data.  For 
patients who cannot tolerate a bisphosphonate, treatment options are the RANK ligand 
inhibitor denosumab, which is an anti-resorptive drug, or an anabolic agent (teriparatide, 
abaloparatide or romosozumab).  
 

 
 
4 Seeman E and TJ Martin. Antiresorptive and anabolic agents in the prevention and reversal of bone fragility. 
Nature Review Rheumatology 15, 225-236 (2019). 
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Table 2.  FDA Approved Pharmacologic Treatment Options for Osteoporosis 

Drug class Product name U.S. 
approval 

Approved 
indications 

Dose, dose form 
and route of 

administration 

Important safety 
and tolerability 

issues 
Antiresorptive agents 

Bisphosphonates 

Fosamax (alendronate) 1995 

Post-
menopausal 
osteoporosis 
(PMO), male 
osteoporosis 
(MO), 
glucocorticoid 
induced 
osteoporosis 
(GIOP) 

70 mg (tablets or 
solution) by mouth 
(PO) weekly  
 
10 mg tablet PO 
daily  

Hypocalcemia, 
osteonecrosis of 
the jaw (ONJ), 
atypical femoral 
fractures (AFF), 
gastrointestinal 
irritation 

FoxamasPlusD 
(alendronate/cholecalciferol) 2005 PMO, MO, 

GIOP 

70 mg 
alendronate/2800 
or 5600 IU 
cholecalciferol, 1 
tablet PO weekly 

Binosto (alendronate) 2012 PMO, MO 

70 mg 
(effervescent 
tablet or solution) 
PO weekly  

Actonel (risedronate) 2000 PMO, MO, 
GIOP 

5 mg tablet PO 
daily; 35 mg 
tablet PO weekly; 
150 mg tablet PO 
monthly 

Atelvia 2010 PMO 
35 mg delayed 
release tablet PO 
weekly 

Boniva (ibandronate) 2003 PMO 150 mg PO 
monthly (tablet) 

Reclast (zoledronic acid) 2007 PMO, MO, 
GIOP 5 mg IV yearly 

Hypocalcemia, 
renal toxicity, 
acute phase 
reactions, ONJ, 
AFF 

RANK-L antagonist Prolia (denosumab) 2010 

PMO, MO, 
GIOP at high 

risk for 
fracture 

60 mg SC q 6 
months 

Hypersensitivity, 
hypocalcemia, 
ONJ, AFF, 
vertebral 
fractures 
following 
discontinuation, 
serious 
infections, 
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Drug class Product name U.S. 
approval 

Approved 
indications 

Dose, dose form 
and route of 

administration 

Important safety 
and tolerability 

issues 
dermatologic 
reactions 

Estrogen 
agonist/antagonist 

Evista (raloxifene) 1997 PMO 60 mg daily (tablet) Venous 
thromboembolism; 
cerebrovascular 
accident 

Anabolic therapy 

PTH analog/PTHrP 
analog 

Forteo (teriparatide) 2002 PMO, MO, 
GIOP at high 
risk for 
fracture 

20 mg SC daily  

Tymlos (abaloparatide) 2017  PMO, MO at 
high risk for 
fracture 

80 mg SC daily  

Bonsity (teriparatide) 2019 PMO, MO, 
GIOP at high 
risk for 
fracture 

20 mg SC daily  

Sclerostin 
inhibitor  

Evenity (romosozumab) 2019 PMO at high 
risk for 
fracture 

210 mg SC monthly Risk of myocardial 
infarction, stroke, 
cardiovascular 
death; 
hypersensitivity; 
hypocalcemia, 
ONJ, AFF; duration 
of use limited to 
12 monthly doses 
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3 Regulatory Background 

 U.S. Regulatory Actions and Marketing History 

FDA approved NDA 021318 for Forteo (teriparatide injection for subcutaneous use) [Sponsor: 
Eli Lilly USA] in November 2002, for the treatment of osteoporosis in post-menopausal women 
at high risk for fracture and to increase bone mass in men with primary or hypogonadal 
osteoporosis who are at high risk for fracture.  The product was later approved for treatment of 
men and women with glucocorticoid induced osteoporosis who are at high risk for fracture.  
The original presentation of Forteo was a 750 mg /3 mL single-patient-use prefilled pen delivery 
device containing 28 daily doses of 20 mcg teriparatide.  That formulation was later 
discontinued in favor of a 600 mcg/2.4 mL prefilled pen. The Division has reviewed the 
regulatory file for 021318 and finds no evidence that the 3.0 mL formulation was discontinued 
for reasons of safety or effectiveness. 
 
In October 2019, FDA approved a 505(b)(2) New Drug Application for another teriparatide 
injection product (approved tradename of Bonsity]  [NDA 211939, Sponsor: Pfenex] for the 
same indications as those of the reference listed drug (RLD), Forteo. Ownership of NDA 211939 
was transferred to Alvogen, Inc on 11/8/2019 and the product has been marketed as 
Teriparatide Injection. However, Alvogen continues to submit labeing supplements using the 
Bonsity product labeling.   Both Forteo and Teriparatide Injection are sold as a single-patient-
use prefilled pen containing 28 daily doses of 20 mcg teriparatide which is to be injected 
subfcutaneously once daily.  The applicant is relying upon the 600 mcg/2.4 mL presentation of 
Forteo. 
 

 Summary of Presubmission/Submission Regulatory Activity 

 
In April 2023, Almaject, Inc., a subsidiary of Alvogen, Inc., opened pre-IND 166626 for a 
proposed teriparatide injection product that was manufactured using the same chemistry, 
manufacuting and controls as Bonsity, and would be offered in the same dose form as Bonsity.  
A pre-IND written responses only (WRO) meeting occurred in May 2023, to discuss Almaject’s 
planned submission of a new 505(b)(2) NDA for its teriparatide injection product to obtain 
approval as well as to support a therapeutic equivalence rating with Forteo under the new 
provisions set forth in 21 U.S.C. § 355(j)(7)(A).5   
 
The current submission contains the 505(b)(2) NDA for Almaject’s Teriparatide Injection,  
0.60 mg/2.4 mL (0.25 mg/mL). The Applicant proposes to use Forteo as the listed drug relied 
upon and will rely on FDA’s finding of safety and effectiveness for Forteo in treatment of 

 
 
5 See Footnote 2. 

Reference ID: 5391575

(b) (4)



NDA/BLA Multi-disciplinary Review and Evaluation {NDA 218771} 
{Teriparatide Injection} 
 

  20 
Version date: October 12, 2018  

osteoporosis in patients at high risk for fracture. The Applicant has also submitted authorization 
to reference NDA 211939 (Teriparatide Injection) and is referencing CMC, clinical and non-
clinical studies submitted to that application and which informed its approval.  The only new 
information submitted  with the current application are additional immunogenicity and 
analytical bridging data to support a TE evaluation to the listed drug, Forteo. This review 
focuses on the approval of teriparatide injection using the 505(b)(2) pathway. Review of the 
submitted package for determination of therapeutic equivalence will occur separately. 

4 Significant Issues from Other Review Disciplines Pertinent to Clinical 
Conclusions on Efficacy and Safety 

 Office of Scientific Investigations (OSI) 

No new clinical data were submitted requiring involvement of the Office of Scientific 
Investigastions.  

 Product Quality 

The Office of Pharmaceutical Quality Review team has assessed the Chemistry, Manufacturing, 
and Controls (CMC) information for NDA 218771 and determined that the NDA meets all 
applicable standards to support the quality and purity of the drug product. As such, OPQ 
recommends approval of this NDA from a quality perspective. 
 
Teriparatide is a 34 amino acid peptide. The amino acid sequence of teriparatide is identical to 
N terminal (1-34) portion of the human parathyroid hormone. The proposed product, 
teriparatide injection, 600mcg/2.4 mL (250mcg/mL) is a sterile solution filled in a multi-dose 
single patient use prefilled pen and intended for delivering a daily dose of 20mcg 
subcutaneously. For the proposed drug product, the Applicant, Almaject Inc is also requesting 
therapeutic equivalence designation to the listed drug, Forteo (teriparatide) injection, 
600mcg/2.4 mL (250mcg/mL). The TE evaluation is not the subject of this review.6 
 
The applicant, Almaject Inc. has referenced Alvogen’s approved NDA 211939, Bonsity 
(teriparatide) injection, for all CMC information. The applicant states that that the drug 
substance and drug product for NDA 218771 uses the same chemistry, manufacturing and 
controls as the drug substance and drug product approved in NDA 211939. Almaject Inc. is a 
subsidiary of Alvogen Inc. (the owner of the approved NDA 211939) and share resources and 
quality system documentation.  
 

 
 
6 See Footnote 2. 
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 Clinical Microbiology 

Not Appplicable 

 Devices and Companion Diagnostic Issues 

CDRH reviewed the essential performance requirements testing of the finished drug device 
combination product. CDRH review concluded that it is adequate to support the NDA. Refer to 
CDRH review dated April 29, 2024, in DARRTS. 
 

5 Nonclinical Pharmacology/Toxicology 

No new nonclinical data are submitted, refer to the nonclinical review of NDA 211939 
 

 

6 Clinical Pharmacology 

 Executive Summary 

No new clinical pharmacology studies were conducted to support the current application.  
 
The applicant, Almaject Inc., seeks approval of teriparatide injection, 0.6 mg/2.4 mL (0.25 
mg/mL) through the 505(b)(2) regulatory pathway, relying on FDA’s finding of safety and 
effectiveness for Forteo (teriparatide injection, NDA 021318)..  
 
The applicant has provided a letter of authorization that allows the applicant “to incorporate by 
reference, rely upon, or otherwise use, all relevant modules of NDA 211939.”  
 
As a result, Alvogen’s NDA 211939 for Teriparatide Injection (tradename Bonsity),  0.6 
mg/2.4 mL (0.25 mg/mL) is referenced for chemistry, manufacturing and controls, clinical and 
nonclinical studies.  
 
In this NDA (NDA 218771), the applicant references Study PF708-101, which demonstrated the 
bioequivalence between Alvogen’s teriparatide (Bonsity) and Forteo, and was previously 
reviewed under NDA 211939, supports the bioequivalence between Almaject’s teriparatide and 
Forteo (See Section 6.2).  
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A Double-Masked, Randomized, Two-Treatment Cross-
over Study Comparing the Pharmacokinetics of PF708* 
and Forteo Administered by Subcutaneous Injection in 
Healthy Adult Subjects 

PF708-101 Study Report 
(previously reviewed by FDA for 

NDA 211939 approval) 
 

 
 

 Summary of Clinical Pharmacology Assessment 

The referenced Study PF708-101 was a single-dose, randomized, double-blind, 2-way crossover 
study to compare the PK of teriparatide following a single subcutaneous (SC) injection of PF708 
(Alvogen’s teriparatide or Bonsity) and Forteo in healthy subjects. The 90% confidence intervals 
(CI) of the PK parameters, maximum observed concentration (Cmax) and area under the 
concentration-time curve (AUC) values, were within the specified no-effect boundary of 80% to 
125% (Table 3). This finding demonstrated the PK bioequivalence between Bonsity and Forteo, 
and supports the approval of the current product, i.e., Almaject’s teriparatide. 
 
Table 3. PK Parameters of Teriparatide Following a Single Dose of PF708 (Bonsity) or Forteo, 
20 mcg in Healthy Subjects 

 

Mean =geometric mean; GMR =geometric mean ratio presented as 100% x (test/reference) 
AUCt and AUCinf: AUC from time 0 to time of last observed concentration and from time 0 to infinity, respectively. 
Source: Table 6 of Multi-Discipline Review of NDA 211939 
 
 

7 Sources of Clinical Data and Review Strategy 

 Table of Clinical Studies 

No new clinical studies were conducted to support the current application.  The applicant is 
relying on FDA’s finding of safety and effectiveness for Forteo as well as referencing the 
bioequivalence and immunogenicity data which supported approval of NDA 211939. All data 
that support this 505(b)(2) application are shown in Table 4. 
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Table 4. Documentation to support the scientific bridnging   
of the proposed teriparatide injection to Forteo 

Study Description Study report Number  
(review status) 

Bioequivalence Studies 
A Double-Masked, Randomized, Two-Treatment Cross-over 
Study Comparing the Pharmacokinetics of PF708* and Forteo 
Administered by Subcutaneous Injection in Healthy Adult 
Subjects 

PF708-101 Study Report 
(previously reviewed by FDA 

for NDA 211939 approval) 
 

Studies assessing comparative immunogenicity 
A randomized, multi-center, parallel-group, open-label study 
to compare the effects of PF708 and Forteo after 24 weeks of 
treatment in 181 female and male patients with osteoporosis. 

PF708-301 Study Report 
(previously reviewed by FDA 
for NDA 211939 approval) 

*PF708 – previous name of Alvogen’s teriparatide injection product 
 

 Review Strategy 

A clinical review was not required since no new clinical data were submitted. 
Referenced clinical data that supported comparability between Bonsity and Forteo to support 
reliance of Forteo efficacy and safety data are summarized in Section 8. 

8 Statistical and Clinical and Evaluation 

 Review of Relevant Individual Trials Used to Support Efficacy 

 A Double-Masked, Randomized, Two-Treatment Cross-over Study 
Comparing the Pharmacokinetics of PF708* and Forteo Administered by 
Subcutaneous Injection in Healthy Adult Subjects (study PF708-101) 

Results of this referenced study were previously reviewed by FDA in the multi-disciplinary 
evaluation of NDA 211939 dated October 2, 2019.   To summarize, 70 healthy male and female 
volunteers aged 20-53 years received single doses of each study drug (i.e., Forteo 20 mcg or 
PF708 20 mcg) separated by a three-day washout.   Dose sequence assignment was randomized 
in a 1:1 ratio.   

As summarized in Section 6 of this review and based on the multi-disciplinary review of NDA 
211939, the findings of study RF708-101 demonstrated PK bioequivalence between PF708 and 
Forteo. The review team for NDA 211939 concluded that PF708 is expected to have similar 
clinical efficacy to Forteo and that it is acceptable to rely on FDA findings of Forteo’s efficacy for 
the proposed indicaitons. 
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No proprietary name was proposed for the drug product; therefore, “Teriparatide Injection” 
was used in sections of labeling (i.e., Highlights Product Title, Full Prescibining Information 
subsections 2.1, 5.2, 8.4) where the proprietary name would typically be used to associate the 
drug with dosing recommendations, adverse reactions, pediatric use, and other product 
information.   
 
For Section 3 Dosage Forms and Strengths, the strength was revised from  to 
600 mcg/2.4 mL and updated the solution description (e.g.,teriparatide in clear, colorless 
solution) was included.  
 
For Section 12, half-life information was revised to only include the proposed subcutaneous 
route of administration in subsection 12.3 and immunogenicity beginning paragraph was 
updated in subsection 12.6.  
 
Other Prescription Drug Labeling  
The Medication Guide and Instructions for Use labeling have been reviewed and agreed upon 
labeling has been reached with the Applicant. 
 

12 Risk Evaluation and Mitigation Strategies (REMS) 

Not applicable as there is no REMS in place for the reference product. 

13 Postmarketing Requirements and Commitment 

Not applicable. 
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14 Appendices 

 NDA 211939 Unireview 

 

Reference ID: 5391575

97 Pages Have Been Withheld as A Duplicate Copy of NDA 211939 Unireview.  Which can be 
found in Drugs@FDA.  https://www.accessdata.fda.gov/drugsatfda_docs/

nda/2019/211939Orig1s000TOC.cfm.
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