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Executive Summary

	Cefiderocol (Fetroja®)

	Requestor: Antimicrobial Subcommittee

	Recommendation:
	☐ Formulary
	☒ Formulary with restrictions
	☐Non-Formulary




	Restrictions: Tier 1 restricted antimicrobial: (1) Page 30780 for approval during the hours of 7AM – 11PM. Infectious diseases consultation is strongly recommended for patients with infections due to MDR Gram-negative bacteria; (2) Use should be restricted to highly suspected or documented extensively drug-resistant gram-negative pathogens where polymyxins, tigecycline, and aminoglycosides are the only susceptible agents.

	Description:
Cefiderocol is a catechol-type siderophore and cephalosporin antibiotic used to treat complicated urinary tract infections (cUTIs) and MDR/XDR gram-negative infections with documented susceptibility to cefiderocol in patients with limited therapeutic options.

	FDA-Labeled Indications:
Cefiderocol is indicated in patients 18 years of age or older who have limited or no alternative treatment options for the treatment of cUTIs, including pyelonephritis caused by the following susceptible Gram-negative microorganisms: Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, and Enterobacter cloacae complex.

	Clinical Effectiveness:
For cUTI and/or acute pyelonephritis, when compared to imipenem/cilastatin, showed:
· Non-inferior composite of microbiological eradication and clinical cure (p=0.0004)
For nosocomial pneumonia caused by gram-negative bacteria, when compared to meropenem, showed:
· Non-inferior all-cause mortality at Day 14 (12.4% vs 11.6%)

	Significant Safety Concerns:
· Possible increase in all-cause mortality in patients with carbapenem-resistant gram-negative bacterial infections

	Usual Dosage:
· Administer 2 grams  every 8 hours by intravenous  infusion over 3 hours in patients with CrCl 60 to 119 mL/min

	Cost:
	Medication
	Adult dosing 
	GPO Cost/Dose
	GPO Cost/Day
	GPO Cost/Regimen (7-14 days)

	Cefiderocol
	2 g Q8H
	$336.89
	$1010.68
	$7,075 - $14,149

	Ceftazidime/avibactam
	2.5 g Q8H
	$347.51
	$1042.54
	$7,297 - $14,595

	Meropenem/vaborbactam
	4 g Q8H
	$311.09
	$933.27
	$6,532 - $13,066

	Ceftolozane/tazobactam
	3 g Q8H
	$246.68
	$740.05
	$5,180 - $10,360

	Imipenem/cil/relebactam
	1.25 g Q6H
	$267.5
	$1070.00
	$7,490 - $14,980




	Conclusions:
Cefiderocol is a novel catechol-type siderophore and cephalosporin antibiotic with activity against carbapenemase-producing Enterobacterales (CRE) and MDR Pseudomonas aeruginosa, Acinetobacter baumannii, and Stenotrophomonas maltophilia. Based on the data presented above (including both microbiological and clinical data), cefiderocol should be added to the inpatient formulary as a Tier I restricted antimicrobial. The following restrictions should be in place:
· Page 30780 for approval during the hours of 7AM – 11PM. Infectious diseases consultation is strongly recommended for patients with infections due to MDR Gram-negative bacteria.
· Use should be restricted to highly suspected or documented extensively drug-resistant gram-negative pathogens where polymyxins, tigecycline, and aminoglycosides are the only susceptible agents.

	Reviewed/Endorsed by:
Antimicrobial Subcommittee – May 2020


Cefiderocol (Fetroja®/Shionogi) 

Description1
Cefiderocol is a first-in-class catechol-type siderophore and cephalosporin antibiotic. Iron is necessary for normal cellular processes in bacteria. Siderophores scavenge for free ferric iron and undergo re-uptake into the cell as a siderophore–iron complex via iron transporter channels. In addition to passive diffusion, cefiderocol takes advantage of this pathway to better penetrate the outer membrane of gram-negative bacteria by chelating iron and therefore entering the periplasmic space by iron transporter channels in the outer membrane. 

Cefiderocol also contains a cephalosporin core (side chains are similar to ceftazidine and cefepime). Thus, once in the periplasmic space, cefiderocol dissociates from iron and binds to penicillin binding proteins inhibiting peptidoglycan synthesis and therefore exerting antibacterial effect.

Multi-drug resistant Gram-negative bacteria continue to be a significant global threat. Carbapenemase-resistant Enterobacteriaceae (CRE) have been deemed an urgent global threat by the Centers for Disease Control (CDC) and one of the three critical pathogens in need of new antimicrobial options by the World Health Organization (WHO). Although new antibiotics with activity against Klebsiella pneumoniae carbapenemase (KPC)- producing bacteria have been recently introduced to the market, drugs with activity against metallo-beta-lactamases and oxacillinases remain few in number. In addition to CRE, multidrug-resistant Pseudomonas aeruginosa and Acinetobacter baumannii are also problematic pathogens leading to high mortality, increased ICU admissions, and increased duration of hospitalization. Due to the numerous mechanisms of resistance found in these pathogens, antimicrobial treatment remains a challenge and few drugs have been developed with improved targeted activity against these pathogens. Thus, it is important to review new drugs with novel mechanisms of action that have activity against these Gram-negative bacteria.

Indications for Use1
Cefiderocol is indicated in patients 18 years of age or older who have limited or no alternative treatment options for the treatment of complicated urinary tract infections (cUTIs), including pyelonephritis caused by the following susceptible Gram-negative microorganisms: Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, and Enterobacter cloacae complex.

Cefiderocol is used off-label in the treatment of MDR/XDR gram-negative infections with documented susceptibility to cefiderocol in patients with limited therapeutic options

Antimicrobial Activity1
Cefiderocol has excellent broad-spectrum activity against Gram-negative aerobic bacteria as detailed below in the table. In contrast, cefiderocol has poor activity against Gram-positive aerobic bacteria and anaerobes. 

Cefiderocol shows good in vitro activity against Enterobacterales with MIC50 0.12 µg/mL and MIC90 0.5 µg/ml as determined in a set of North American isolates (n=6013). Importantly, activity includes carbapenemase-producing Enterobacterales including: metallo-beta-lactamases (NDM-1, VIM-2, IMP-1, IMP-6), Klebsiella pneumoniae carbapenemases (KPC-3), and oxacillinases (OXA-23, OXA-48, OXA-40). Additionally, cefiderocol shows activity against organisms with chromosomal mediated AmpC production as well as those witht OmpK35-36 mutations/alterations. 

Additionally, cefiderocol shows good in vitro activity against non-fermenting Gram-negative bacilli including: Acinetobacter spp., Pseudomonas spp., Burkholderia spp., and Stenotrophomonas maltophilia. Activity includes organisms with carbapenemase production, chromosomal-mediated AmpC, porin-loss, and over-expression of the MexAB-OprM efflux pump. 

Mechanism of Resistance1
Mechanisms of resistance to cefiderocol have yet to be clearly delineated. However, elevated minimum inhibitory concentrations (MICs) have been seen in isolates with: beta-lactamase production including AmpC beta-lactamase overproduction, modifications of penicillin binding proteins, and mutations of transcriptional regulators that impact siderophore or efflux pump expression.
Comparative In Vitro Susceptibility of Enterobacterales with Varying Resistance

	Organism
	Sample Size
	Cefiderocol
	Meropenem
	Ceftazidime-avibactam

	
	
	MIC50
	MIC90
	MIC Range
	MIC50
	MIC90
	MIC Range
	MIC50
	MIC90
	MIC Range

	Enterobacterales
	6013
	0.12
	0.5
	≤0.002-128
	≤0.06
	≤0.06
	≤0.06->64
	0.12
	0.5
	≤0.06-32

	Mero-Resistant
	246
	1
	4
	0.008-8
	16
	>64
	2->64
	1
	>64
	0.12->64

	Ceftaz-avi-Resistant
	57
	1
	4
	0.12-8
	32
	>64
	≤0.06->64
	>64
	>64
	16->64



Comparative In Vitro Susceptibility of Pseudomonas aeruginosa with Varying Resistance

	Organism
	Sample Size
	Cefiderocol
	Meropenem
	Ceftolozane-tazobactam

	
	
	MIC50
	MIC90
	MIC Range
	MIC50
	MIC90
	MIC Range
	MIC50
	MIC90
	MIC Range

	Pseudomonas aeruginosa
	1540
	0.12
	0.5
	≤0.002-4
	0.5
	8
	≤0.06->64
	0.5
	2
	≤0.06->64

	Mero-Resistant
	395
	0.25
	1
	≤0.002-8
	8
	>64
	4->64
	1
	>64
	0.25->64

	Ceftol-tazo-Resistant
	310
	0.25
	1-2
	0.004-32
	64
	>64
	0.12->64
	>64
	>64
	0.5->64

	MDR
	262
	0.25
	1
	≤0.002-32
	32
	>64
	≤0.06->64
	>64
	>64
	0.5->64



Comparative In Vitro Susceptibility of Acinetobacter spp. with Varying Resistance

	Organism
	Sample Size
	Cefiderocol
	Meropenem
	Ceftazidime-avibactam

	
	
	MIC50
	MIC90
	MIC Range
	MIC50
	MIC90
	MIC Range
	MIC50
	MIC90
	MIC Range

	Acinetobacter baumannii
	837
	0.25
	2
	0.008->256
	8
	>64
	≤0.06->64
	8
	>64
	0.5->64

	Mero-Resistant
	558
	0.5
	2
	≤0.002->256
	64
	>64
	4->64
	64
	>64
	4->64

	MDR
	368
	0.25
	8
	0.015->256
	64
	>64
	≤0.06->64
	32
	>64
	≤0.06->64



Susceptibility Interpretive Criteria for Cefiderocol

	Pathogen
	Minimum Inhibitory Concentration 
(MIC, mg/mL)
	Disk Diffusion Zone Diameter (mm)

	
	S
	I
	R
	S
	I
	R

	Enterobacteriaceae
	< 2
	4
	>8
	>18
	14-17
	<13

	Pseudomonas aeruginosa
	< 1
	2
	>4
	>25
	19-24
	<18



Pharmacokinetics1

	Absorption
	Cmax = 138 mg/L
AUC-steady state = 394.7 mg·hour/L

	Distribution
	Protein binding = 40-60%
Vd-steady state = 18±3.36 L

	Metabolism
	Minimal

	Excretion
	t ½ = 2-3 hours
kidney (98.6%)


Adverse Reactions2
In clinical trial data, cefiderocol appears to be well tolerated with adverse reactions occurring at similar rates to comparator therapy. The following adverse reactions occurred in >2% of patients in the phase II clinical trial comparing cefiderocol with imipenem/cilastatin in patients with cUTI.

	Adverse Reaction
	Cefiderocol
N = 300 (%)
	Imipenem/Cilastatin
N = 148 (%)

	Diarrhea
	4
	6

	Infusion site reactions
	4
	5

	Constipation
	3
	4

	Rash
	3
	<1

	Candidiasis
	2
	3

	Cough
	2
	<1

	Elevation in liver tests
	2
	<1

	Headache
	2
	5

	Hypokalemia
	2
	3

	Nausea
	2
	4

	Vomiting
	2
	1



Drug Interactions1
No clinically significant drug interactions are noted. Cefiderocol may result in false-positive results in dipstick tests (urine protein, ketones, or occult blood). Use alternate clinical laboratory methods of testing to confirm positive tests.

Medication Safety
	REMS (Risk Evaluation Mitigation Strategy) Requirement
	None

	Pregnancy/Lactation/Reproductive Risk
	No data in pregnant women. Animal studies show no treatment-related malformation or reductions in fetal viability.

	Black Box Warning
	None

	ISMP Medication Safety Concerns
	4-hour stability at room temperature once diluted for infusion

	Hazardous Risk Assessment
	Not hazardous

	Extravasation Potential
	Not reported

	Latex
	No

	Do Not Crush
	Not applicable

	Electronic Health Record Safety Assessment
	Restricted criteria for use (CRE infections and MDR Pseudomonas aeruginosa) AND approval by ID/Antimicrobial Stewardship Team

Renal dosing guidelines

	Miscellaneous Safety Concerns
	Dosing nomenclature:  assuring institutional guidelines and formulary listing are consistent with dosing selections in the electronic health record

Following dilution with normal saline, stable x 4 hours at room temperature
Given 3-hour infusion, prompt preparation and administration required 



Study Results  
Three clinical trials, cUTI ± AP, CREDIBLE-CR, APEKS-NP, were conducted to evaluate the efficacy of cefiderocol against comparator antibiotics. 

cUTI ± AP was a randomized (2:1), double-blind trial conducted in 448 patients to compare the efficacy, safety, and tolerability of cefiderocol against imipenem/cilastatin in patients with cUTI and/or acute pyelonephritis (AP).2  Patients were randomized to receive 7-14 days of cefiderocol 2 g IV every 8 hours or imipenem/cilastatin 1 g/1 g IV every 8 hours. The primary endpoint was a composite of microbiological eradication and clinical cure in the microbiological intent-to-treat population.  The Micro-ITT population consisted of 371 patients of whom 25% had cUTI with pyelonephritis, 48% had cUTI without pyelonephritis, and 27% had acute uncomplicated pyelonephritis. Complicating conditions included obstructive uropathy, catheterization, and renal stones. The median duration of therapy in both treatment groups was 9 days (range: 1-14 days). At test of cure, the primary composite endpoint was achieved by 183 (73%) of 252 patients in the cefiderocol group and 65 (55%) of 119 patients in the imipenem-cilastatin group (p=0.0004). 

The CREDIBLE-CR study was a randomized, open-label study to assess the efficacy and safety of cefiderocol and best available therapy (BAT) in patients with carbapenem-resistant Gram-negative bacterial infections (pneumonia, bloodstream infection, or cUTI).3 The primary endpoint was clinical outcome at test of cure (TOC) for patients with HAP/VAP/HCAP and BSI/sepsis and microbiological outcome at TOC for patients with cUTIs. A total of 150 patients (101 in the cefiderocol group and 49 in the BAT group) received study treatment. In the CR Micro-ITT population, clinical cure rates by infection site (HAP/VAP/HCAP, BSI/sepsis and cUTI) in patients treated with cefiderocol compared to those treated with BAT were 50% vs. 52.6%, 43.5% vs 42.9% and 70.6% vs 60%, respectively. In the safety population, all-cause mortality by infection site (HAP/VAP/HCAP, BSI/sepsis and cUTI) at end of study in patients treated with cefiderocol compared to those treated with BAT were 42.4% vs. 18.2%, 36.7% vs 17.6% and 15.4% vs 20%, respectively.

APEKS-NP was a Phase 3, double-blind, randomized, noninferiority study comparing the efficacy of cefiderocol and meropenem in adult patients with documented nosocomial pneumonia caused by Gram-negative bacteria.3 Patients were randomized (1:1) to 7 to 14 days of IV treatment with either cefiderocol 2 g every 8 hours or meropenem 2 g every 8 hours (both administered over 3 hours). The primary endpoint was all-cause mortality at Day 14. 148 patients were randomized to the cefiderocol arm and 152 to the meropenem arm. Cefiderocol was determined to be noninferior to meropenem: all-cause mortality was 12.4% vs 11.6%, respectively. 

Dosage and Administration1
Include dosage and administration for the labeled indication and any other indications discussed in the paper as                    well as dosage adjustments for organ impairment (renal/hepatic).  Use a table format for this section.

	CrCl
	Recommended Dose

	>120 ml/min
	2 g every 6 hours

	60 – 119 ml/min
	2 g every 8 hours

	30 – 59 ml/min
	1.5 g every 8 hours

	15 – 29 ml/min
	1 g every 8 hours

	<15 ml/min or iHD
	750 mg every 12 hours



· Administration should occur over 3 hours
· No dosage adjustment required for hepatic impairment
· No data in patients < 18 years of age
· The manufacturer has been granted additional stability updates for the package insert. These include:
· Diluted infusion is stable for up to 6 hours at room temperature in the infusion bag
· The infusion bag can be stored between 2-8 Celsius for up to 24 hrs protected from light and the infusion should be completed within 6 hours of being at room temperature






Available Dosage Forms/Cost
	Medication
	Adult dosing 
	GPO Cost/Dose
	GPO Cost/Day
	GPO Cost/Regimen (7-14 days)

	Cefiderocol 1 gram vial powder for reconstitution
	2 g Q8H, infuse over 3 hours
	$336.89
	$1010.68
	$7,075 - $14,149

	Ceftazidime/avibactam 2.5 gram vial for injection
	2.5 g Q8H, infuse over 4 hours
	$347.51
	$1042.54
	$7,297 - $14,595

	Meropenem/vaborbactam 3 gram vial for injection
	4 g Q8H, infuse over 3 hours
	$311.09
	$933.27
	$6,532 - $13,066

	Ceftolozane/tazobactam 1.5 gram vial for injection
	3 g Q8H, infuse over 1 hours
	$246.68
	$740.05
	$5,180 - $10,360

	Imipenem/cil/relebactam 1.25 gram vial for injection
	1.25 g Q6H, infuse over 30 min
	$267.5
	$1070.00
	$7,490 - $14,980



Recommendation
[bookmark: _GoBack]Cefiderocol is a novel catechol-type siderophore and cephalosporin antibiotic with activity against carbapenemase-producing Enterobacterales (CRE) and MDR Pseudomonas aeruginosa, Acinetobacter baumannii, and Stenotrophomonas maltophilia. Based on the data presented above (including both microbiological and clinical data), cefiderocol should be added to the adult inpatient formulary as a Tier I restricted antimicrobial. The following restrictions should be in place:
· Page 30780 for approval during the hours of 7AM – 11PM. Infectious diseases consultation is strongly recommended for patients with infections due to MDR Gram-negative bacteria.
· Use should be restricted to highly suspected or documented extensively drug-resistant gram-negative pathogens where polymyxins, tigecycline, and aminoglycosides are the only susceptible agents:
· Generally, for MDR/XDR Pseudomonas aeruginosa, use of cefiderocol should be considered when other novel agents are resistant (ceftolozane/tazobactam, imipenem/relebactam, meropenem/vaborbactam, ceftazidime/avibactam). If all are susceptible, ceftolozane/tazobactam remains our preferred agent for treatment of MDR/XDR Pseudomonas aeruginosa. If only resistance to only ceftolozane/tazobactam is seen, consultation with an infectious diseases pharmacist should occur for selection of the best agent for treatment. 
· For MDR Acinetobacter baumannii, combination therapy with cefiderocol should be considered, if susceptible (ex. Minocycline and cefiderocol may be appropriate for severe infections). 
· For Stenotrophomonas maltophilia that is resistant to levofloxacin, sulfamethoxazole/trimethoprim, minocycline, and ceftazidime, use of cefiderocol should be considered. 
· For CRE, meropenem/vaborbactam remains our preferred treatment for KPC-producing bacteria. Use of cefiderocol should be considered for MBL-producers and OXA-producers. 
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Table 1: Clinical Studies of Cefiderocol for the Treatment of Complicated UTI or Acute Pyelonephritis

	Title/Reference/ Funding
	Study Design
	Drug/Dosage Regimens
	Study Parameters
	Efficacy
	Safety
	Conclusion/ Comments 

	cUTI ± AP 

Portsmouth et al

Funded by 
Shionogi Inc
	R, DB,
Phase II, Non-inferiority

Pts with cUTI and/or AP
	Cefiderocol: 2 g TID     (n = 303)

Imipenem/cilastatin:    1 g each TID (n = 148)

Treatment for 7-14 days

	Primary outcomes:
- Composite of microbiological eradication and clinical cure 

Secondary outcomes:
-Microbiological response 
-clinical response

	Primary outcome:
-73% vs. 55% (adjusted treatment difference 18.6%, 95% CI 8.2-28.9; p=0.0004)


Secondary outcomes:
-Microbiological response: 73% vs. 56% (adjusted treatment difference 17.3%, 95% CI 6.9-27.6)

-Clinical response: 90% vs 87% (difference 2.4%, 95% CI -4.7-9.4)


	Adverse events were reported in 41% of the cefiderocol group and 51% of the control group. 

Common adverse events:
-diarrhea (4% vs 6%)
-hypertension (4% vs 5%)
-infusion site pain (3% vs 3%)

Serious adverse events:
-CDAD: (<1% vs 1%)
	Cefiderocol was non-inferior compared with imipenem/cilastatin for the treatment of complicated urinary tract infection in people with multidrug-resistant Gram-negative infections and was well tolerated.



Key (define any terms that are abbreviated):
R= randomized		DB= double blind		cUTI = complicated urinary tract infection	AP = acute pyelonephritis		CDAD = C difficile colitis



Table 2: Hazardous Drug Assessment for New Drugs Reviewed for Formulary
	#
	Item
	Factors

	1.
	Dose form(s)
	Injectable powder for reconstitution

	2.
	Special formulation characteristics
	None

	3.
	Mechanism of action
	Cefiderocol is a siderophore cephalosporin. A catechol side chain promotes chelation with ferric iron, allowing iron transport systems to deliver cefiderocol across the membrane of gram-negative bacteria. The cephalosporin moiety binds to penicillin-binding proteins which inhibits cell wall biosynthesis.

	4.
	Therapeutic classification
	Cephalosporin antibiotic

	5.
	Hazardous rating for other drugs in this classification (list)
	Non-hazardous

	6.
	Molecular size in Daltons (Da)
	752.2

	7.
	Warnings/precautions (product label)
	· Increase in All-Cause Mortality in Patients With Carbapenem-Resistant Gram-Negative Bacterial Infections
· Hypersensitivity Reactions
· Clostridioides difficile-Associated Diarrhea (CDAD)
· Seizures and Other Central Nervous System (CNS) Adverse Reactions

	8.
	Special preparation/handling precautions/instructions (product label)
	None

	9.
	Special disposal instructions (product label)
	None

	10.
	Pregnancy category (product label)
	No data in pregnant women. Animal studies show no treatment-related malformation or reductions in fetal viability.

	11.
	MSDS information
	None

	12.
	Literature reports of hazardous risk
	None



Final classification:  Hazardous or Not Hazardous?


Table 3:  Information Needed for High Cost/Marginal Benefit Drugs
	FDA Advisory Committee (e.g. ODAC) Commentary 
	At the October 16, 2019 meeting of the Antimicrobial Drugs Advisory Committee, the committee voiced concern regarding the increased mortality in the cefiderocol treatment group of the CREDIBLE-CR study and was unsure whether the mortality results represented a genuine safety concern. Some members stated that new randomized, double-blind studies powered for assessing mortality are needed. The committee noted that cefiderocol labeling should explicitly state the safety concerns for cefiderocol if used off-label for the treatment of other infections. A few members recommended including a boxed warning for indications other than cUTI. The committee voted 14 to 2 that the applicant provided substantial evidence of the efficacy and sufficient evidence of the safety of cefiderocol. 


	Unmet Clinical Need

	Cefiderocol addresses an unmet clinical need as it shows activity against CRE and MDR Pseudomonas aeruginosa, Acinetobacter baumannii, and Stenotrophomonas maltophilia. Cefiderocol would be a Tier I restricted antimicrobial and would be used only for highly suspected or documented extensively drug-resistant gram-negative pathogens where polymyxins, tigecycline, and aminoglycosides are the only susceptible agents. See recommendation for full restriction criteria.

	Predictors of Successful Drug Therapy Outcomes
	N/A

	Pharmacoeconomic Analyses
	N/A





Table 4: Drug Assessment: list drug name (highlight the appropriate box in the table using a yellow color)

	Efficacy Measure
	Safety Measure
	Quality/Quantity
	Consistency
	Affordability

	The extent to which an intervention is helpful in prolonging life, arresting disease progression, or reducing symptoms of a medical condition
	Assessment of the relative likelihood of side effects from an intervention with fewer side effects being scored highly
	The number and types of clinical trials relevant to a particular intervention. To determine a score, panel members may weigh the depth of the evidence, i.e., the numbers of trials that address this issue and their design. 
	The degree to which the clinical trials addressing an intervention have consistent results
	 The overall cost of an intervention including drug cost, required supportive care, infusions, toxicity monitoring, management of toxicity, probability of care being delivered in the hospital, etc. with less expensive interventions being rated more highly than more expensive ones. 

	5 (Highly effective): 
Often provides long-term survival advantage or has curative potential 
	5 (Usually no meaningful toxicity): Uncommon or minimal side effects. No interference with activities of daily living (ADLs)
	5 (High quality): 
Multiple well-designed randomized trials and/or meta-analyses 
	5 (Highly consistent): Multiple trials with similar outcomes 
	5 Very inexpensive

	4 (Very effective): Sometimes provides long-term survival advantage or has curative potential 
	4 (Occasionally toxic): Rare significant toxicities or low-grade toxicities only. Little interference with ADLs 
	4 (Good quality): Several well-designed randomized trials 

	4 (Mainly consistent): Multiple trials with some variability in outcome 

	4 Inexpensive


	3 (Moderately effective): Modest, no, or unknown impact on survival but often provides control of disease 
	3 (Mildly toxic): Mild toxicity that interferes with ADLs is common 
	3 (Average quality): Low quality randomized trials or well-designed non-randomized trials 
	3 (May be consistent): Few trials or only trials with few patients; lower quality trials whether randomized or not 
	3 Moderately expensive


	2 (Minimally effective): Modest, no, or unknown impact on survival and sometimes provides control of disease
	2 (Moderately toxic): Significant toxicities often occur; life threatening/fatal toxicity is uncommon. Interference with ADLs is usual
	2 (Low quality): Case reports or clinical experience only 

	2 (Inconsistent): Meaningful differences in direction of outcome between quality trials 

	2 Expensive


	1 (Palliative only): Provides symptomatic benefit only
	1 (Highly toxic): Usually severe, significant toxicities or life threatening/fatal toxicity often observed. Interference with ADLs is usual and/or severe 
	1 (Poor quality): Little or no evidence 
	1 (Anecdotal evidence only): Evidence in humans based upon anecdotal experience 
	1 Very expensive 


Safety Note: For significant chronic or long-term toxicities, score decreased by 1

Overall Score: 18
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