
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
  

209445Orig1s000  
 

 
 

RISK ASSESSMENT AND RISK MITIGATION 
REVIEW(S) 



1

Division of Risk Management (DRISK)  
Office of Medication Error Prevention and Risk Management (OMEPRM) 

Office of Surveillance and Epidemiology (OSE) 
Center for Drug Evaluation and Research (CDER) 

Application Type NDA

Application Number 209445

PDUFA Goal Date November 14, 2019 

OSE RCM # 2018-2680, 2018-2682

Reviewer Name(s) Brad Moriyama, Pharm.D.

Team Leader Naomi Boston, Pharm.D.

Division Director Cynthia LaCivita, Pharm.D.

Review Completion Date November 13, 2019

Subject Evaluation of Need for a REMS

Established Name cefiderocol

Trade Name Fetroja

Name of Applicant Shionogi Inc.

Therapeutic Class

Formulation(s)

cephalosporin antibacterial agent

1 gram vial

Dosing Regimen cefiderocol 2 grams by intravenous infusion every 8 hours

Reference ID: 4519495



2

 
Table of Contents

EXECUTIVE SUMMARY ............................................................................................................................................................3

1 Introduction........................................................................................................................................................................3

2 Background .........................................................................................................................................................................3

2.1 Product Information..............................................................................................................................................3

2.2 Regulatory History .................................................................................................................................................4

3 Therapeutic Context and Treatment Options ......................................................................................................4

3.1 Description of the Medical Condition.............................................................................................................4

3.2 Description of Current Treatment Options .................................................................................................5

4 Benefit Assessment..........................................................................................................................................................6

5 Risk Assessment & Safe-Use Conditions.................................................................................................................6

5.1 Increase in All-cause Mortality in Patients with Carbapenem-resistant Gram-negative 
Bacterial Infections...............................................................................................................................................................7

5.2 Hypersensitivity Reactions.................................................................................................................................7

5.3 Clostridioides difficile-associated Diarrhea..................................................................................................8

5.4 Seizures and Other Central Nervous System Reactions.........................................................................8

5.5 Development of Drug Resistant Bacteria .....................................................................................................8

6 Expected Postmarket Use .............................................................................................................................................8

7 Risk Management Activities Proposed by the Applicant.................................................................................8

8 Discussion of Need for a REMS...................................................................................................................................8

9 Conclusion & Recommendations...............................................................................................................................9

10 Appendices ..................................................................................................................................................................10

10.1 Table 1:  Treatment Options for KPC Producing Bacterial Infections or Resistant P. 
aeruginosa Infections........................................................................................................................................................10

10.2 References...............................................................................................................................................................11

Reference ID: 4519495



3

EXECUTIVE SUMMARY
This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity Fetroja (cefiderocol) is necessary to ensure the benefits outweigh its risks.  Shionogi Inc. 
submitted a New Drug Application (NDA) 209445 for cefiderocol with the proposed indication in 
patients 18 years of age or older who have limited or no alternative treatment options, for the 
treatment of complicated urinary tract infections (cUTI), including pyelonephritis caused by susceptible 
Gram-negative microorganisms.  The serious risks associated with cefiderocol include increase in all-
cause mortality in patients with carbapenem-resistant Gram-negative bacterial infections, 
hypersensitivity reactions, Clostridioides difficile-associated diarrhea, seizures and other central nervous 
system reactions, and the development of drug resistant bacteria.  The applicant did not submit a 
proposed REMS or a risk management plan with this application.

DRISK and Division of Anti-Infective Products (DAIP) agree that a REMS is not necessary to ensure the 
benefits of cefiderocol outweigh its risks.  The efficacy of cefiderocol for the treatment of cUTI including 
pyelonephritis was supported by study 1409R2121, in which cefiderocol was statistically superior to 
imipenem and cilastatin for the primary efficacy endpoint of composite of clinical response and 
microbiological eradication.  The statistical superiority was due to higher microbial eradication in the 
cefiderocol group.  The serious risks including increase in all-cause mortality in patients with 
carbapenem-resistant Gram-negative bacterial infections, hypersensitivity reactions, Clostridioides 
difficile-associated diarrhea, seizures and other central nervous system reactions, and the development 
of drug resistant bacteria will be communicated in the warnings and precautions section of the label.  

1 Introduction
This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity (NME)a Fetroja (cefiderocol) is necessary to ensure the benefits outweigh its risks.  Shionogi Inc. 
submitted a New Drug Application (NDA) 209445 for cefiderocol with the proposed indication in 
patients 18 years of age or older who have limited or no alternative treatment options, for the 
treatment of complicated urinary tract infections (cUTI), including pyelonephritis caused by susceptible 
Gram-negative microorganisms.1  This application is under review in the Division of Anti-Infective 
Products (DAIP).  The applicant did not submit a proposed REMS or a risk management plan with this 
application.

2 Background
2.1 PRODUCT INFORMATION
Fetroja (cefiderocol), a NME, is a cephalosporin antibacterial agent, proposed in patients 18 years of age 
or older who have limited or no alternative treatment options for the treatment of cUTI, including 
pyelonephritis caused by susceptible Gram-negative microorganisms.  As with other beta-lactam 
antibacterial agents, cefiderocol inhibits bacterial cell wall biosynthesis by binding to penicillin-binding 
proteins.1,2  Cefiderocol crosses the bacterial outer cell membrane into the periplasmic space by passive 

a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity
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diffusion thru porin channels and by active transport by binding to extracellular free ferric iron.  It was 
developed by the sponsor to have activity against carbapenem-resistant Gram-negative bacteria.2  
Cefiderocol is supplied as a 1 gram vial for IV injection.  The proposed dosing regimen is cefiderocol 2 
grams IV over 3 hours every 8 hours.b  Cefiderocol is not currently approved in any jurisdiction.  
Cefiderocol was designated as a qualified infectious disease product (QIDP) and fast track designation.

2.2 REGULATORY HISTORY
The following is a summary of the regulatory history for cefiderocol NDA 209445 relevant to this review:  

 08/18/2015: Qualified infectious disease product designation and fast track designation granted

 12/14/2018: NDA 209445 submission in patients 18 years of age or older who have limited or no 
alternative treatment options, for the treatment of cUTI, including pyelonephritis caused by 
susceptible Gram-negative microorganisms received

 03/25/2019: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 
there were no safety issues that require a REMS for cefiderocol.  However, the review team 
discussed the mortality imbalance observed in the CREDIBLE-CR study.

 04/12/2019: NDA 209445 amendment received 

 04/25/2019: Major amendment acknowledgment letter sent to the applicant; PDUFA goal date 
extended by 3 months to analyze results of the CREDIBLE-CR study.

 10/16/2019: Antimicrobial Drugs Advisory Committee Meeting was convened to discuss 
whether the applicant had provided substantial evidence of the efficacy and sufficient evidence 
of the safety of cefiderocol for the treatment of cUTI, including pyelonephritis in patients with 
limited or no alternative treatment options.  The AC voted 14 in favor/ 2 against approval.  The 
AC recommended that the label indicate warnings of mortality imbalance observed in the 
CREDIBLE-CR study.

3 Therapeutic Context and Treatment Options

3.1 DESCRIPTION OF THE MEDICAL CONDITION
Complicated urinary tract infections, as defined by the FDA Guidance for Industry in 2018, are a clinical 
syndrome of pyuria and a documented pathogen in blood or urine.  It involves signs and symptoms of 
fever, chills, malaise, flank pain, back pain, and/or costovertebral angle pain or tenderness in patients 
with a functional or anatomical abnormality of the urinary tract or a catheter.3  Pathogens causing cUTI 
include Escherichia coli, Enterococcus spp., Klebsiella pneumoniae, Candida spp., Staphylococcus aureus, 
Proteus mirabilis, Pseudomonas aeruginosa, and group B Streptococcus.4  Bacterial resistance is an 
important issue with urinary tract infections, especially with the emergence of infections caused by 

b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.
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extended-spectrum beta-lactamase (ESBL) producing bacteria or carbapenem-resistant 
Enterobacteriaceae (CRE).5  A study from 1997 to 2001 using data from the Group Health Cooperative in 
Seattle, Washington revealed an annual rate of outpatient pyelonephritis in women of 12 to 13 cases 
per 10,000 population.  The annual rate of inpatient pyelonephritis in women was 3 to 4 cases per 
10,000 population.6,c  Furthermore, a prevalence survey by the CDC estimated in 2011 that there were 
35,600 catheter-associated urinary tract infections in acute care hospitals in the United States.7  
However, a repeat prevalence survey by the CDC in 2015 revealed a reduction in catheter-associated 
urinary tract infections which may have been due to preventative strategies.8  Catheter-associated 
urinary tract infections may lead to secondary bloodstream infections and are associated with an 
increased morbidity and mortality.4,d 

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS
The Antibiotic Resistance Threats in the United States report by the CDC in 2013 listed CRE, including 
carbapenem-resistant Klebsiella spp. and carbapenem-resistant E. coli, as an urgent threat, multidrug-
resistant P. aeruginosa as a serious threat, and multidrug-resistant Acinetobacter as a serious threat.9  

A common mechanism of carbapenem resistance in CRE is the production of Klebsiella pneumoniae 
carbapenemase (KPC).10,11  Antibacterial agents that were used for treatment of KPC producing bacterial 
infections, depending on the site of infection, included colistin, polymyxin B, tigecycline, and 
aminoglycosides.12,13,14  Recently, four antibacterial agents with in vitro activity against KPC producing 
bacteria including ceftazidime and avibactam (Avycaz), meropenem and vaborbactam (Vabomere), 
imipenem, cilastatin, and relebactam (Recarbrio), and plazomicin (Zemdri) have been approved by the 
FDA.15,16,17,18  Ceftazidime and avibactam, a combination of a cephalosporin and a beta-lactamase 
inhibitor, was approved by the FDA in 2015; it is indicated for the treatment of complicated intra-
abdominal infections (cIAI) used in combination with metronidazole, cUTI including pyelonephritis, 
hospital-acquired bacterial pneumonia (HABP), and ventilator-associated bacterial pneumonia (VABP).  
Meropenem and vaborbactam, a combination of a carbapenem and a beta-lactamase inhibitor, was 
approved by the FDA in 2017 for the treatment of cUTI including pyelonephritis.  Imipenem, cilastatin, 
and relebactam, a combination of a carbapenem, a renal dehydropeptidase inhibitor, and a beta-
lactamase inhibitor, was approved by the FDA in 2019 for the treatment of cUTI including pyelonephritis 
and cIAI.  None of these beta-lactam and beta-lactamase inhibitor combinations have a boxed warning 
in their respective labels or have required a REMS for approval.  Plazomicin, an aminoglycoside 
antibacterial agent, was approved by the FDA in 2018 for the treatment of cUTI including pyelonephritis.  
As with other aminoglycosides, plazomicin has a boxed warning for nephrotoxicity, ototoxicity, 
neuromuscular blockage, and fetal harm.  Other mechanisms of carbapenem resistance in CRE include 
the production of carbapenemases such as metallo beta-lactamases (example VIM, IMP, NDM) or OXA 
beta-lactamases (example OXA-48).11  

c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.

d Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug.
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Antibacterial agents that may be useful for the treatment of resistant P. aeruginosa infections, 
depending on the site of infection, include colistin, polymyxin B, ceftazidime and avibactam, and 
ceftolozane and tazobactam.19,20  Ceftolozane and tazobactam, a combination of a cephalosporin and a 
beta-lactamase inhibitor, was first approved by the FDA in 2014;  it is indicated for the treatment of cIAI 
used in combination with metronidazole, cUTI including pyelonephritis, and HABP/VABP.21  Ceftolozane 
and tazobactam also does not have boxed warning in its label or have required a REMS for approval.  

Antimicrobial agents discussed above that are treatment options for KPC producing bacterial infections 
or resistant P. aeruginosa infections are summarized in Table 1 in the appendix.14 

4 Benefit Assessment
The efficacy and safety of cefiderocol for the treatment of cUTI including pyelonephritis was 
demonstrated in a Phase 2 study (NCT 02321800, Study 1409R2121).1,22  Study 1409R2121 was a 
multinational, randomized, parallel-group, double-blind, active-controlled trial.  Patients with Gram-
negative bacteria resistant to imipenem and cilastatin were excluded from this study.  The primary 
efficacy endpoint was the composite of clinical response and microbiological eradication.  Clinical 
response was defined as the resolution or improvement of cUTI symptoms and no new symptoms 
accessed by the investigator.  Microbiological eradication was defined as all Gram-negative 
uropathogens found at baseline at ≥ 105 CFU/mL were reduced to < 104 CFU/mL.  Hospitalized patients 
(N=452) were randomized to cefiderocol 2 grams IV every 8 hours (N= 252 Micro-ITT population) and 
imipenem 1 gram/cilastatin 1 gram IV every 8 hours (N= 119 Micro-ITT population).  The success rate for 
the primary efficacy endpoint at the test of cure (TOC) visit was 72.6% in the cefiderocol group and 
54.6% in the imipenem and cilastatin group (treatment difference, 18.6; 95% confidence interval 8.2 to 
28.9).  The FDA clinical reviewer concluded that the trial indicated that cefiderocol was effective for the 
treatment of cUTI.e  Cefiderocol was statistically superior to imipenem and cilastatin for the primary 
efficacy endpoint of composite of clinical response and microbiological eradication.  The statistical 
superiority was due to higher microbial eradication in the cefiderocol group.  

5 Risk Assessment & Safe-Use Conditionsf

The safety of cefiderocol was evaluated in a Phase 2 clinical trial for the treatment of cUTI (NCT 
02321800, Study 1409R2121).22  In the safety population, 300 patients received cefiderocol and 148 
patients received imipenem and cilastatin.  Discontinuation from treatment due to an adverse event 
occurred in 5/300 (1.7%) in the cefiderocol group and 3/148 (2%) in the imipenem and cilastatin group.  

e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 
or condition.

f Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug.
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Common treatment emergent adverse events reported with cefiderocol included diarrhea, constipation, 
infusion site reactions, rash, headache, nausea, cough, vomiting, elevation in liver tests, candidiasis, and 
hypokalemia. 

In Study 1409R2121, one death occurred in the cefiderocol group due to cardiorespiratory arrest.  The 
FDA clinical reviewer concluded that the death appeared to be unrelated to the study drug.23 

The safety analysis also included study 1424R2131 (NCT 02714595, CREDIBLE-CR).  This study is 
discussed in section 5.1 below.  

The serious riskg associated with cefiderocol which include increase in all-cause mortality in patients 
with carbapenem-resistant Gram-negative bacterial infections, hypersensitivity reactions, Clostridioides  
difficile-associated diarrhea, seizures and other central nervous system reactions, and the development 
of drug resistant bacteria are summarized in the sections below. 

5.1  INCREASE IN ALL-CAUSE MORTALITY IN PATIENTS WITH CARBAPENEM-RESISTANT 
GRAM-NEGATIVE BACTERIAL INFECTIONS

CREDIBLE-CR was a multinational, randomized, open-label, parallel-group, active-controlled trial which 
compared cefiderocol to best available therapy in patients with carbapenem-resistant Gram-negative 
bacterial infections.  The infection included in this study were cUTI, bloodstream infections, sepsis, and 
nosocomial pneumonia.  Patients (N=152) were randomized to cefiderocol 2 grams IV every 8 hours and 
best available therapy.  In the safety population, 101 patients received cefiderocol and 49 patients 
received best available therapy.  All-cause mortality at 28 days was 24.8% (25/101) in the cefiderocol 
group and 18.4% (9/49) in the best available therapy group (treatment difference, 6.4; 95% confidence 
interval -7.3 to 20.1).  All-cause mortality through the end of study was 33.7% (34/101) in the 
cefiderocol group and 18.4% (9/49) in the best available therapy group (treatment difference, 15.3; 95% 
confidence interval 1.1 to 29.5).  The increase in all-cause mortality was observed with nosocomial 
pneumonia, bloodstream infections, or sepsis.  The proposed label states the safety and efficacy of 
cefiderocol has not been established for the treatment of nosocomial pneumonia, bloodstream 
infections, or sepsis.  

5.2 HYPERSENSITIVITY REACTIONS
Anaphylactic reactions and serious skin reactions have been reported with beta-lactam antibacterial 
drugs.  Cefiderocol is contraindicated in patients with severe hypersensitivity to cefiderocol, any other 
component of cefiderocol, or other beta-lactam antibacterial agents.  If approved, this risk will be 
communicated in the warnings and precautions section of the label.

g Any adverse drug experience occurring at any dose that results in any of the following outcomes: Death, a life-
threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a 
persistent or significant disability/incapacity, or a congenital anomaly/birth defect. Important medical events that 
may not result in death, be life-threatening, or require hospitalization may be considered a serious adverse drug 
experience when, based upon appropriate medical judgment, they may jeopardize the patient or subject and may 
require medical or surgical intervention to prevent one of the outcomes listed in this definition.
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5.3 CLOSTRIDIOIDES DIFFICILE-ASSOCIATED DIARRHEA
The use of antibacterial agents is a risk factor for C. difficile infection.  This infection may be serious with 
an increased morbidity and mortality.  One patient in the cefiderocol group experienced C. difficile 
colitis.22  If approved, this risk will be communicated in the warnings and precautions section of the 
label.

5.4 SEIZURES AND OTHER CENTRAL NERVOUS SYSTEM REACTIONS
Central nervous system adverse reactions including seizures, nonconvulsive status epilepticus, 
encephalopathy, coma, asterixis, neuromuscular excitability, and myoclonus have been reported with 
cephalosporin antibacterial agents.  One patient in the cefiderocol group experienced an epileptic 
seizure.22  If approved, this risk will be communicated in the warnings and precautions section of the 
label.

5.5 DEVELOPMENT OF DRUG RESISTANT BACTERIA
As with other antibacterial agents, using cefiderocol in the absence of a proven or suspected bacterial 
infection may increase the risk of bacterial resistance.  If approved, this risk will be communicated in the 
warnings and precautions section of the label.

During the review of the cefiderocol proposed label, this reviewer noted an issue with the sponsor’s 
recommended dosing of cefiderocol for patients receiving continuous venovenous hemofiltration 
(CVVH) and continuous venovenous hemodialysis (CVVHD) or continuous venovenous hemodiafiltration 
(CVVHDF).  This reviewer asked why the dosing of cefiderocol for CVVH is different than CVVHD or 
CVVHDF assuming continuous renal replacement therapy (CRRT) doses used in current clinical practice.  
The dosing of cefiderocol for patients receiving CVVH, CVVHD, or CVVHDF is still under review.

6 Expected Postmarket Use
If approved, cefiderocol will primarily be used in both inpatient and outpatient (such as infusion centers 
or home infusion) settings.  The likely prescribers will be internal medicine practitioners, critical care 
medicine practitioners, and infectious diseases specialists.

7 Risk Management Activities Proposed by the Applicant
The Applicant did not propose any risk management activities for cefiderocol beyond routine 
pharmacovigilance and labeling. 

8 Discussion of Need for a REMS
The FDA clinical reviewer recommends approval of cefiderocol on the basis of the efficacy and safety 
information currently available.  Cefiderocol is a cephalosporin that has a novel mechanism of action, 
active transport across the bacterial outer cell membrane using a siderophore iron uptake mechanism, 
compared to approved beta-lactam antibacterial agents.  The efficacy of cefiderocol for the treatment of 
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cUTI including pyelonephritis was supported by study 1409R2121, in which cefiderocol was statistically 
superior to imipenem and cilastatin for the primary efficacy endpoint of composite of clinical response 
and microbiological eradication.  The statistical superiority was due to higher microbial eradication in 
the cefiderocol group.  The serious risk associated with cefiderocol of increase in all-cause mortality in 
patients with carbapenem-resistant Gram-negative bacterial infections will be communicated in the 
warnings and precautions section of the label.  A mortality imbalance was observed in the CREDIBLE-CR 
trial, with a higher all-cause mortality in the cefiderocol group compared with the best available therapy 
group.  The other serious risks including hypersensitivity reactions, Clostridioides difficile-associated 
diarrhea, seizures and other central nervous system reactions, and the development of drug resistant 
bacteria will also be communicated in the warnings and precautions section of the label.   

Complicated urinary tract infections are serious infections that may be associated with increased 
morbidity and mortality.  Bacterial resistance is an important issue with urinary tract infections, 
especially with the emergence of infections caused by resistant bacteria.  Based on the efficacy and risk 
associated with cefiderocol for the treatment of cUTI including pyelonephritis, DRISK and DAIP 
recommendation is that a REMS is not necessary to ensure that the benefits outweigh the risks.  
Labeling will be used to communicate the serious risk of increase in all-cause mortality in patients with 
carbapenem-resistant Gram-negative bacterial infections.  Section 5.1 of the label states the safety and 
efficacy of cefiderocol has not been established for the treatment of nosocomial pneumonia, 
bloodstream infections, or sepsis.  Reserve cefiderocol for use in patients who have limited or no 
alternative treatment options for the treatment of cUTI.  Closely monitor the clinical response to 
therapy in patients with cUTI.  In addition, the approved antibacterial agent tigecycline has a boxed 
warning for all-cause mortality and has not required a REMS to mitigate this risk.24  Furthermore, the 
likely prescribers of cefiderocol are internal medicine practitioners, critical care medicine practitioners, 
and infectious diseases specialists who should have experience prescribing beta-lactam antimicrobial 
agents.  

9 Conclusion & Recommendations
Based on the clinical review, the benefit-risk profile is favorable therefore, a REMS is not necessary for 
cefiderocol to ensure the benefits outweigh the risks. At the time of this review, evaluation of safety 
information and labeling was ongoing.   Please notify DRISK if new safety information becomes available 
that changes the benefit-risk profile; this recommendation can be reevaluated.  

Reference ID: 4519495
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10Appendices

10.1 TABLE 1:  TREATMENT OPTIONS FOR KPC PRODUCING BACTERIAL INFECTIONS OR 
RESISTANT P. AERUGINOSA INFECTIONS

Generic Name Trade Name Boxed Warning/Major Safety and Tolerability Issues Risk Management 
Approaches

ceftazidime and 

avibactam15

Avycaz Decreased clinical response in adult cIAI  patients with 
baseline CrCl of 30 to ≤ 50 mL/min, central nervous 
system reactions

Warnings and 
precautions in label

meropenem and 

vaborbactam16

Vabomere Seizure potential, risk of breakthrough seizures due to 
drug interaction with valproic acid, thrombocytopenia, 
potential for neuromotor impairment

Warnings and 
precautions in label

imipenem, 
cilastatin, and 

relebactam17

Recarbrio Seizures and other central nervous system adverse 
reactions, increased seizure potential due to 
interaction with valproic acid   

Warnings and 
precautions in label

plazomicin18 Zemdri Boxed warning:  nephrotoxicity, ototoxicity, 
neuromuscular blockade, fetal harm

Boxed warning, 
warnings and 
precautions in label

ceftolozane and 

tazobactam21

Zerbaxa Decreased efficacy in patients with baseline CrCl of 30 
to 50 mL/min

Warnings and 
precautions in label

colistin25 nephrotoxicity, neurotoxicity Warnings and 
precautions in label

polymyxin B26 Boxed warning:  nephrotoxicity, neurotoxicity, 
neuromuscular blockade, safety in pregnancy not 
established

Boxed warning, 
warnings and 
precautions in label

tigecycline24 Tygacil Boxed warning:  All-cause mortality

Mortality imbalance and lower cure rates in hospital-
acquired pneumonia, hepatic adverse effects, 
pancreatitis, fetal harm, tooth discoloration, 
sepsis/septic shock in patients with intestinal 
perforation, tetracycline class adverse effects 
(photosensitivity, pseudotumor cerebri, anti-anabolic 
action)

Boxed warning, 
warnings and 
precautions in label

amikacin27 Boxed warning:  nephrotoxicity, ototoxicity, 
neurotoxicity, neuromuscular blockade and respiratory 
paralysis

Fetal harm

Boxed warning, 
warnings and 
precautions in label

gentamicin28 Boxed warning:  nephrotoxicity, ototoxicity, 
neurotoxicity, fetal harm

Neuromuscular blockade and respiratory paralysis

Boxed warning, 
warnings and 
precautions in label

Reference ID: 4519495
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