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Executive Summary

	Omadacycline (Nuzyra®)

	Requestor: Gregory Eschenauer, PharmD

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




	Restrictions: Tier 1 Restricted Antimicrobial

	Description:
Omadacycline (Nuzyra) is a tetracycline-class antibiotic that acts through inhibition of bacterial protein synthesis in gram-positive, gram-negative, and atypical bacterial pathogens. 

	FDA-Labeled Indications:
It is indicated for the treatment of community-acquired bacterial pneumonia (CABP) and acute bacterial skin and skin-structure infections (ABSSSI), available in both oral tablets and IV solution.

	Clinical Effectiveness:
For CABP, IV and oral omadacycline, compared to IV and oral moxifloxacin, showed:
· Noninferiority in achieving early clinical responses
· Noninferiority in achieving post-treatment clinical responses
· For ABSSSI, IV and oral omadacycline, compared to IV and oral linezolid, showed:
· Noninferiority in achieving early clinical responses
· Noninferiority in achieving post-treatment clinical responses

	Significant Safety Concerns:
· None

	Usual Dosage:
· ABSSSI: Initial dose of a single 200 mg IV dose on day 1, 100 mg IV twice daily on day 1, or 450 mg oral daily on days 1 and 2; followed by either 100 mg IV daily or 300 mg oral daily for a course of 7-14 days
· CABP: Initial dose of a single 200 mg IV dose on day 1 or 100 mg IV twice daily on day 1; followed by either 100 mg IV daily or 300 mg oral daily for a course of 7-14 days.

	Cost:
	Medication
	UMHS Cost/Unit
	340B Cost/Unit
	Usual Dose
	UMHS Cost/Day
	340B Cost/Day

	Omadacycline 100 mg IV vials
	$292.80/vial
	$236.53/vial
	100-200 mg (1-2 vials) daily
	$292.80 -$585.60 daily
	$236.53 - $473.06 daily

	Omadacycline 150 mg tablets
	$199.37/tab
	Unavailable
	300-450 mg (2-3 tablets) daily
	$398.74 -$598.11 daily
	Unavailable




	Conclusions:
Omadacycline is a tetracycline antibiotic FDA-approved for the treatment of ABSSSI and CABP. Clinical trials have demonstrated non-inferiority compared to linezolid for treatment of ABSSSI and moxifloxacin for CABP, however, routine use for these indications is not recommended given availability of similarly effective agents. Omadacycline demonstrates potent in vitro data against gram-positive organisms, including vancomycin resistant Enterococcus. Given low fraction excreted in urine and omadacycline failure in UTI studies, omadacycline should not be considered for treatment of VRE urinary tract infections. Omadacycline in vitro data also shows potent activity against nontuberculous mycobacteria. Small case series also demonstrate successful outcomes associated with omadacycline treatment when used for this indication.

It is recommended that omadacycline oral and IV formulations be added to formulary as a Tier 1 restricted antimicrobials for adult patients. Recommended criteria for approval are as follows: 
· Nontuberculosis mycobacterial infection in patients who cannot tolerate or are resistant to formulary alternatives such as macrolides, clarithromycin, imipenem, cefoxitin, and linezolid
· Nontuberculosis mycobacteria isolates can be tested for omadacycline activity via gram-positive TREK panel
· Treatment of non-urinary tract, vancomycin-resistant enterococci infections resistant to daptomycin and linezolid, or patient intolerance to daptomycin and linezolid
· If started in the inpatient setting for outpatient use, ensure outpatient insurance coverage prior to discharge
There is currently insufficient data to recommend omadacycline as an IV equivalent or oral step down option for eravacycline or tigecycline in the setting of mild-moderate intra-abdominal infection. In vitro and pharmacokinetic data suggests omadacycline may have less robust gram-negative and anaerobic activity. 


	Reviewed/Endorsed by:
[bookmark: _GoBack]Antimicrobial Subcommittee – 3/9/2021










































Omadacycline (Nuzyra®/Paratek) 

Description1,2
Omadacycline is an aminomethylcycline antibacterial within the class of tetracycline antibiotics that binds to the bacterial 30S ribosomal subunit and blocks protein synthesis. This mechanism of action demonstrates generally bacteriostatic activity, but has also shown bactericidal against isolates of S. pneumoniae, M. catarrhalis, and H. influenzae. Similar agents in the tetracycline class of antibiotics include demeclocycline, doxycycline, eravacycline, minocycline, sarecycline, tigecycline, and tetracycline, of which doxycycline, demeclocycline, eravacycline, minocycline, and tigecycline are on the Michigan Medicine pharmacy formulary. 

Omadacycline has demonstrated antimicrobial activity against bacteria that exhibit the following tetracycline resistance proteins: TetM (gram-positive ribosomal protection), TetK and TetL (gram-positive tetracycline efflux pumps), and TetB (enterobacteriaceae tetracycline efflux pump). Omadacycline has also demonstrated antimicrobial activity against some stains carrying ermA/ermB/ermC (macrolide resistance genes) and gyrA/parC (ciprofloxacin resistance genes) and beta-lactamase positive H. influenzae

Indications for Use1
Community-Acquired Bacterial Pneumonia (CABP): Omadacycline is indicated for the treatment of adult patients with community-acquired bacterial pneumonia (CABP) caused by the following susceptible microorganisms: Streptococcus pneumoniae, Staphylococcus aureus (methicillin-susceptible isolates), Haemophilus influenzae, Haemophilus parainfluenzae, Klebsiella pneumoniae, Legionella pneumophila, Mycoplasma pneumoniae, and Chlamydophila pneumoniae.

Acute Bacterial Skin and Skin Structure Infections (ABSSSI): Omadacycline is indicated for the treatment of adult patients with acute bacterial skin and skin structure infections (ABSSSI) caused by the following susceptible microorganisms: Staphylococcus aureus (methicillin-susceptible and -resistant isolates), Staphylococcus lugdunensis, Streptococcus pyogenes, Streptococcus anginosus grp. (includes S. anginosus, S. intermedius, and S. constellatus), Enterococcus faecalis, Enterobacter cloacae, and Klebsiella pneumoniae.







Microbiology

Omadacycline’s spectrum of antimicrobial activity spans gram-positive, gram-negative, atypical, and anaerobic bacteria. Omadacycline is not active in vitro against Morganella spp., Proteus spp., and Providencia spp. 

In-Vitro Susceptibility of Aerobic Gram-Positive Bacteria to Omadacycline and Comparator Tetracyclines3-6
	
	Omadacycline
	Eravacycline
	Minocycline
	Tigecycline

	Organisms
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)

	E. faecalis
	0.12
	0.25
	<0.015 - 2
	0.06
	0.13
	<0.015 – 0.13
	8
	8
	<0.25 – >16
	0.06
	0.12
	0.015-0.5

	E. faecium
	0.06
	0.12
	<0.015 - 8
	0.03-0.06
	0.06
	<0.015 – 0.5
	0.5
	8
	<0.25 – >16
	0.06
	0.12
	0.015-0.5

	S. aureus
	0.12
	0.25
	<0.015 - 8
	0.06
	0.25
	<0.016 – 4
	<0.25
	<0.25 – 0.5
	<0.25 – >16
	0.12
	0.12 – 0.25
	0.015 – 0.5

	S. pneumoniae
	0.06
	0.12
	<0.015 - 1
	0.008 -0.016
	0.016
	≤0.004 - 0.12
	--
	--
	--
	<0.02 – 0.25
	<0.02 – 0.5
	<0.01 – 1



In-Vitro Susceptibility of Aerobic Gram-Negative Bacteria to Omadacycline and Comparator Tetracyclines3-7
	
	Omadacycline
	Eravacycline
	Minocycline
	Tigecycline

	Organisms
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)

	E. coli (ESBL)
	1
	4
	0.25 - 16
	0.25
	0.5
	0.06 – 1
	1
	8
	≤0.5 - >32
	0.13-0.25
	0.5-1
	0.06-2

	E. coli (Non-ESBL)
	0.5
	2
	0.06 - 32
	0.12
	0.25
	0.03 – 2
	
	
	
	0.13-0.5
	0.25-1
	0.06-2

	K. pneumoniae (ESBL)
	4
	8
	0.25 - >32
	0.5
	2
	0.25 - 2
	4
	> 32
	1 - >32
	0.25-1
	1-2
	0.06 - 8

	K. pneumoniae (Non-ESBL)
	1
	4
	0.12 - >32
	0.25
	0.5
	0.06 - 8
	2
	8
	≤0.5- >32
	0.25-1
	1-2
	≤0.008-8

	E. cloacae spp.
	2
	4
	0.25 - >32
	0.5
	2
	0.03 - 8
	2
	8
	≤0.5 - >32
	0.5-1
	2
	≤0.008-8

	A. baumannii
	4
	8
	0.06 - >32
	0.06 – 0.5
	0.5 – 1
	≤0.015-16
	< 0.5
	8
	≤0.5 - >32
	0.5
	1
	0.03-8

	S. maltophilia
	4
	8
	0.25 - >32
	0.5-1
	2-4
	≤0.016-8
	0.5
	2
	≤0.06 - >8
	0.5-2
	2-4
	0.25-8

	S. marcescens
	4
	8
	0.5 - >32
	1
	1-2
	0.25-8
	2
	4
	≤0.5 - >32
	1-4
	1-4
	0.12-8



In-Vitro Susceptibility of Anaerobic Bacteria to Omadacycline and Comparator Tetracyclines2,4
	
	Omadacycline
	Eravacycline
	Tigecycline

	Organisms
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)

	B. fragilis
	0.5
	4
	0.25 – 16
	0.25 – 0.5
	1-2
	0.03-4
	0.5 – 2
	2
	0.5 - 8

	C. difficile
	0.25
	0.5
	0.25 – 8
	0.06
	0.13
	< 0.015 – 0.25
	0.03-0.25
	0.03-0.25
	<0.02 - 4

	C. perfringens 
	4
	16
	0.12 - 16
	0.12 – 1
	1-2
	0.03 - 4
	0.03-8
	0.25- > 16
	0.03 – 16








In-Vitro Susceptibility of Nontuberculosis Mycobacteria to Omadacycline and Comparator Tetracyclines8-10
	
	Omadacycline
	Doxycycline
	Eravacycline
	Minocycline
	Tigecycline

	Organisms
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)
	MIC50 (mg/L)
	MIC90 (mg/L)
	MIC Range (mg/L)

	M. abscessus complex8
	1
	2
	0.06 – 8
	>64
	>64
	2 - >64
	--
	--
	--
	--
	--
	--
	1
	2
	0.06 - 8

	M. abscessus subsp. abscessus9
	0.06 – 0.12
	0.12 – 0.25
	0.015 – 0.5
	>8 
	>8
	>8
	--
	--
	--
	>8
	 8
	4 - >8
	0.12
	0.25
	<0.015 - 1

	M. abscessus subsp. massiliense9
	0.015 – 0.12
	--
	0.015 – 0.25
	>8
	--
	>8
	--
	--
	--
	>8
	--
	4 - >8
	0.25
	--
	0.06 – 0.25

	M. abscessus (subsps abscessus, massiliense, and massiliense-bolletii)10
	1
	2
	0.5 – 4
	--
	--
	--
	0.5
	1
	0.125 – 2
	--
	--
	--
	1
	2
	0.5 – 4 

	M. chelonae8
	0.125
	0.25
	0.015 – 0.25
	32
	64
	16 - 64
	--
	--
	--
	--
	--
	--
	0.06
	0.25
	0.015 – 0.25

	M. chelonae9
	0.12
	0.25 -0.5
	0.004 – 0.5
	>8 
	>8
	> 8
	--
	--
	--
	>8
	>8
	4 - >8
	0.25
	0.5
	0.015 – 0.5

	M. fortuitum8
	0.125
	0.5
	0.03 – 1
	8
	64
	0.06 - >64
	--
	--
	--
	--
	--
	--
	0.25
	0.5
	0.015 – 1 

	M. fortuitum9
	0.06 – 0.12
	0.12 – 0.25
	0.015 – 0.25
	1
	>8
	4 - >8
	--
	--
	--
	<0.5
	>8
	1 - >8
	0.03
	0.12
	<0.015 – 0.03



Omadacycline FDA Breakpoints for Acute Bacterial Skin and Skin Structure Infections (ABSSSI)11
	
	MIC (mcg/mL)
	Disk Diffusion (zone diameters in mm)

	Pathogen
	S
	I
	R
	S
	I
	R

	Enterobacteriaceae (K. pneumoniae and E. cloacae only)
	≤ 4
	8
	≥ 16
	≥ 18
	16-17
	≤ 15

	S. aureus (including methicillin-resistant isolates)
	≤ 0.5
	1.0
	≥ 2.0
	≥ 21
	19-20
	≤ 18

	S. lugdunensis
	≤ 0.12
	0.25
	≥ 0.5
	≥ 29
	26-28
	≤ 25

	E. faecalis
	≤ 0.25
	0.5
	≥ 1.0
	≥ 18
	16-17
	≤ 15

	S. anginosus group
	≤ 0.12
	0.25
	≥ 0.5
	≥ 24
	18-23
	≤ 17

	S. pyogenes
	≤ 0.12
	0.25
	≥ 0.5
	≥ 19
	16-18
	≤ 15



Omadacycline FDA Breakpoints for Community Acquired Bacterial Pneumonia (CABP)11
	
	MIC (mcg/mL)
	Disk Diffusion (zone diameters in mm)

	Pathogen
	S
	I
	R
	S
	I
	R

	Enterobacteriaceae (K. pneumoniae only)
	≤ 4
	8
	≥ 16
	≥ 18
	16-17
	≤ 15

	S. aureus (methicillin-susceptible isolates only)
	≤ 0.25
	0.5
	≥ 1.0
	≥ 23
	21-22
	≤ 20

	H. influenzae and H. parainfluenzae 
	≤ 2
	4
	≥ 8
	≥ 20
	17-19
	≤ 16

	S. pneumoniae
	≤ 0.12
	0.25
	≥ 0.5
	≥ 25
	23-24
	≤ 22



Pharmacokinetics

Pharmacokinetics Omadacycline and Comparator Tetracyclines1, 12-17
	
	Omadacycline
	Eravacycline
	Doxycycline
	Minocycline
	Tigecycline

	
	100 mg IV
	300 mg PO
	450 mg PO
	
	
	
	

	Pharmacokinetic Parameters

	Cmax (post-single dose)
	1.51 mg/L
	0.548 mg/L
	0.874 mg/L
	2.125 mg/L
	5.0 – 5.4 mg/L (200 mg PO x1)
	2 – 4 mg/L (200 mg PO x1)
	1.45 mg/L

	Cmax (steady-state, mean)
	2.12 mg/L
	0.952 mg/L
	1.077 mg/L
	1.825 mg/L
	--
	2.3 – 3.5 mg/L
	0.87 mg/L

	AUC0-24 (steady-state, mean)
	12.14 mgxhr/L
	9.27 – 13.50 mgxhr/L
	13.37 – 19.83 mgxhr/L
	12.618 mgxhr/L
	90 +/- 16 mgxh/L
	33.3 – 46.3 mgxh/L
	4.7 mgxhr/L

	Absorption

	Bioavailability 
	34.5% following single dose of 300 mg

	
	Cmax (mg/L)
	AUC0-infinity (mgxh/L)

	Fasting > 6 hr
	0.6
	10.2

	High fat meal 4 h before dose
	0.6
	8.8

	High fat meal 2 h before dose
	0.4
	6.0

	High fat meal plus dairy 2 h before dose
	0.3
	4.0


 
	N/A
	90 – 100%
	90 – 100%
	N/A

	Distribution

	Vd
	190 L
	321 L
	0.7 L/kg
	0.14 – 0.7 L/kg
	639 L

	Plasma Protein Binding
	20%
	79 – 90%
	60 – 95%
	55 – 96%
	71 – 89%

	Metabolism
	Not extensively metabolized
	CYP3A4- and FMO-mediated oxidation
	CYP3A4 substrate
	Hydroxylation and demethylation in liver
	Not extensively metabolized

	Elimination
	~14 – 27% of dose is excreted in the urine and 78 – 84% in feces

T1/2 = 16-17 hours (mean)
	~ 34% of the dose is excreted in urine and 47% in feces as unchanged eravacycline (20% in urine and 17% in feces) and metabolites. 

T1/2 = 20 hours (mean)
	30 – 42% of dose is excreted unchanged in the urine

T1/2 = 12 – 22 hours
	8 – 13% of dose is excreted unchanged in the urine and 20 – 30% in feces

T1/2 = 11 – 26 hours
	59% of the dose is eliminated by biliary/fecal excretion, and 33% is excreted in urine. Approximately 22% of the total dose is excreted as unchanged tigecycline in urine. 

T1/2 = 42 hours (mean)





Pharmacodynamics

In Vivo Pharmacodynamics of Omadacycline and Comparator Tetracyclines17-20
	
	Omadacycline
	
	Eravacycline
	Tigecycline

	Organism(s)
	S. pneumoniae (MIC 0.12)
	E. coli
(MIC 4)
	S. aureus (MIC 0.5)
	K. pneumoniae (MIC 4)
	A. baumannii*
(MIC 8)
	Organism(s)
	E. coli
	E. coli + K. pneumoniae

	Total-drug AUC0-24
	12.14
	12.14
	12.14
	12.14
	12.14
	fAUC0-24
	1.89 (85% PB)
	0.7 (85% PB)

	Total-drug AUC0-24/MIC for Stasis
	23.3, 28.8
	22.0
	21.9, 46.3
	59.4, 65.0
	108.1 (56.2 – 163.9)
	fAUC0-24/MIC for Stasis
	27.97 ± 8.29
	5.14 ± 1.64

	Total-drug AUC0-24/MIC for Stasis at MIC
	101
	3.04
	24.28
	3.04
	1.51
	fAUC0-24/MIC for Stasis at MIC 0.5
	3.78
	1.4


*in vitro dilutional pharmacokinetic model, all other data neutropenic murine thigh
**Total-drug used in studies given ~20% protein binding


Adverse Reactions21-24

	Adverse Reaction
	OASIS-1
	OASIS-2
	OPTIC

	
	Omadacycline
(N=323)*
	Linezolid (N=322)
	Omadacycline (N=368)**
	Linezolid (N=367)
	Omadacycline (N=382)***
	Moxifloxacin (N=388)

	
	N (%)
	N (%)
	N (%)
	N (%)
	N (%)
	N (%)

	Nausea
	40 (12%)
	32 (10%)
	111 (30%)
	28 (8%)
	9 (2%)
	21 (5%)

	Vomiting
	17 (5%)
	16 (5%)
	62 (17%)
	11 (3%)
	10 (3%)
	6 (2%)

	Infusion site reactions
	28 (9%)
	19 (6%)
	Not determined
	Not determined
	Not determined
	Not determined

	ALT increased
	9 (3%)
	14 (4%)
	19 (5%)
	11 (3%)
	14 (4%)
	18 (5%)

	AST increased
	8 (3%)
	12 (4%)
	17 (5%)
	12 (3%)
	8 (2%)
	14 (4%)

	Headache
	10 (3%)
	13 (4%)
	13 (4%)
	8 (2%)
	8 (2%)
	5 (1%)

	Diarrhea
	7 (2%)
	10 (3%)
	15 (4%)
	10 (3%)
	4 (1%)
	31 (8%)


*OASIS-1 dosing: 100 mg IV Q12H x2 doses then 100 mg IV Q24H with option for transition to PO 300 mg Q24H                          **OASIS-2 dosing: 450 mg PO Q24H x2 doses then 300 mg PO Q24H
***OPTIC dosing: 100 mg IV Q12H x2 doses then 100 mg IV Q24H with option for transition to PO 300 mg Q24H     

Observed increases in heart rate (mean increase by 16.8 bpm at 35 minutes post-dose, 21.6 bpm at 50 minutes post-dose) with administration of omadacycline 100 mg or 300 mg IV which normalized by 12-24 hours. Omadacycline was not associated with elevations in blood pressure or symptomatic events (palpitations). Additionally, when compared to moxifloxacin, omadacycline had no effect on QTc interval.

Drug Interactions

· Anticoagulant drugs: Tetracycline-class antibiotics depress the plasma prothrombin activity, increasing the risk of bleeding by anticoagulant agents, requiring a dose decrease of these agents when using tetracycline-class antibiotics.
· Multivalent cations: absorption of oral preparations of tetracycline-class antibiotics is impaired when taken concomitantly and within 4 hours of products containing multivalent cations (i.e., aluminum, calcium, magnesium, and/or iron). This is believed to be as a result of cation chelation by the tetracycline-class agent chemical structure. This decreases the systemic concentrations of the tetracycline-class antibiotic potentially resulting in sub-therapeutic exposure.
Medication Safety 

	REMS (Risk Evaluation Mitigation Strategy) Requirement
	No REMS requirement for use.

	Pregnancy/Lactation/Reproductive Risk
	Pregnancy:  Carries tetracycline-class risk of discoloration of teeth and reversible inhibition of bone growth when given during second and third trimester of pregnancy. 
Lactation: Exhibits tetracycline-class excretion in breast-milk. The use of alternative antibiotic therapy for CABP or ABSSSI treatment in lactation is recommended.
Reproductive Risk: Contraception is recommended with use.

	Black Box Warning
	Does not carry a Black Box Warning.

	ISMP Medication Safety Concerns
	No ISMP medication safety concerns identified.  

	Hazardous Risk Assessment
	Does not carry any hazardous risks. 

	Extravasation Potential
	Omadacycline is not identified as a vesicant. Clinical trials demonstrated a similar rate of infusion-site extravasation events compared to linezolid (AC3 Pool) resulting in pain, irritation, erythema, inflammation/swelling, skin induration, and peripheral swelling. No recommendations for extravasation are available.

	Latex
	No latex present in parenteral form of omadacycline.

	Do Not Crush
	Prepared as tablet, may be crushed.

	Electronic Health Record Safety Assessment
	· Avoid Y-site administration with calcium, magnesium, or iron formulations 
· Patients should be fasting for at least 4 hours before and 2 hours following dose of omadacycline
· Avoid dairy products and medications containing calcium, aluminum, magnesium, or iron for up to 4 hours before and after dose of omadacycline
· Will need to include in anticoagulant interaction agent list and suggestion for dose reduction of anticoagulant
· Allergy alert for patients with history of allergy to any other tetracycline-class antibiotics  

	Miscellaneous Safety Concerns
	None noted




Study Results (Refer to Table 1 for study details)

OASIS-1: Phase III, double-blind, double-dummy, randomized, noninferiority trial evaluated the use of omadacycline compared to linezolid for the treatment of adults with acute bacterial skin and skin-structure infections (ABSSSI). Regimens used compared either omadacycline 100 mg IV BID for first day, then continued on 100 mg IV daily (N=329), or linezolid 600 mg IV BID (N=326). Patients could transition to PO omadacycline 300 mg daily or linezolid 600 mg BID at day 3 of therapy if clinically improved. Treatment period lasted 7-14 days. Primary efficacy outcome was early clinical responses, defined as survival with a reduction in lesion size of at least 20% at 48-72 hours following start of therapy. Secondary efficacy outcome evaluated clinical response at 7-14 days from the end of therapy, defined as survival with resolution or improvement in signs and symptoms of infection to the extent that further antibacterial therapy was unnecessary. Noninferiority criteria was defined as omadacycline not surpassing -10% in treatment difference of early clinical response or post-treatment response. Omadacycline demonstrated noninferiority to linezolid for early clinical responses at 72 hours of therapy with 84.8% (N=268) of omadacycline patients versus 85.5% (N=266) of linezolid patients (difference -0.7% [-6.3-4.9%]) meeting outcome criteria. Omadacycline also demonstrated noninferiority for the secondary outcome with 86.1% (N=272) of omadacycline patients versus 83.6% (N=260) of linezolid patients (difference of 2.5% [-3.2-8.2%]) meeting outcome criteria. This results indicate that omadacycline may be considered noninferior to linezolid for the treatment for ABSSSI in adults.

OASIS-2: Phase III, double-blind, double-dummy, randomized, non-inferiority study evaluated the use of oral-only regimen of omadacycline compared to oral-only regimen of linezolid in the treatment of adults with acute bacterial skin and skin-structure infections (ABSSSI). Patients were randomized to receive either omadacycline dosed as 450 mg PO daily for the first two days, followed by 300 mg PO daily through the end of therapy, or linezolid 600 mg PO BID for the whole treatment period. Treatment period lasted 7-14 days. Primary efficacy outcomes corresponded with US Food and Drug Administration (FDA) and European Medicines Administration (EMA) guidelines. The FDA primary outcome was early clinical response defined as survival with at least 20% reduction in lesion size at 48-72 hours from the start of therapy without rescue antibacterial therapy. The EMA primary outcome was clinical response at 7-14 days following end of therapy, defined as resolution of infection such that further antibacterial therapy was not required. Noninferiority was defined as omadacycline not surpassing -10% in treatment difference of either efficacy outcome. Oral omadacycline showed noninferiority to oral linezolid for primary FDA outcome (early clinical response) with 88% (N=315) of omadacycline patients versus 83% (N=297) of linezolid patients meeting criteria. Oral omadacycline also demonstrated noninferiority to oral linezolid for primary EMA outcome (sustained clinical response after therapy) with 84% (N=303) of omadacycline patients versus 81% (N=291) of linezolid patients meeting outcome criteria. These results indicate that oral regimens of omadacycline may be considered noninferior to oral regimens of linezolid for the treatment of adults with ABSSSI.
OPTIC: Phase III, double-blind, double-dummy, randomized, noninferiority trial evaluated the use of omadacycline compared to moxifloxacin in the treatment of community-acquired bacterial pneumonia (CABP). Patients were randomized to receive either omadacycline 100 mg IV every 12 hours for two doses followed by 100 mg IV every 24 hours for the course of therapy, or moxifloxacin 400 mg IV every 24 hours for the course of therapy. Patients also had the option of transitioning to PO therapy after 72 hours of therapy (either omadacycline 300 mg PO daily or moxifloxacin 400 mg PO daily) to complete the rest of the course of therapy. Primary efficacy outcome was early clinical response assessed at 72-120 hours following first dose of drug demonstrating survival with improvement of one or more baseline CABP symptoms (cough, sputum production, pleuritic chest pain, and dyspnea) without need for additional antimicrobial rescue. Secondary efficacy outcome was the sustained clinical response at post-treatment evaluation (5-10 days following last dose of drug) defined as survival with resolution or improvement of CABP symptoms, such that further antibiotic therapy was not indicated. Noninferiority was concluded if lower limit of 95% confidence interval between group difference did not exceed -10%. Omadacycline was found to be noninferior to moxifloxacin for primary outcome of early clinical response with 81.1% (N=313) of omadacycline patients versus 82.7% (N=321) of moxifloxacin meeting outcome criteria. Additionally, omadacycline demonstrated noninferiority to moxifloxacin for secondary outcome of post-treatment response with 87.6% (N=338) of omadacycline patients versus 85.1% (N=330) of moxifloxacin patients that met criteria. These results indicate that omadacycline may be considered noninferior to moxifloxacin in the treatment of adults with CABP.

In clinical trials, a total of 28 patients receiving omadacycline had bacteremia (OASIS-1: 11/316 (3.5%); OASIS-2: 2/360 (<1%); OPTIC: 15/386 (4%)). Rates of clinical response were lower in patients on omadacycline compared to standard of care in all three trials (OASIS-1, omadacycline vs. linezolid: 9/11 (82%) vs. 9/9 (100%); OASIS-2, omadacycline vs. linezolid: 1/2 (50%) vs. 6/8 (75%); OPTIC, omadacycline vs. moxifloxacin: 11/15 (73%) vs. 15/18 (83%)). 

Omadacycline was evaluated in the setting of cystitis in a phase II, randomized, double-blind study. When compared to oral nitrofurantoin, omadacycline did not meet non-inferiority criteria for the primary outcome of investigator assessment of clinical response at post therapy evaluation visit. 

Dosage and Administration

Community Acquired Bacterial Pneumonia (CABP)
	Initial Dose
	Maintenance Dose
	Maximum Dose

	Day 1: 200 mg IV infusion over 60 minutes once OR 100 mg IV infusion over 30 minutes twice
	100 mg IV infusion over 30 minutes once daily OR 300 mg PO once daily
Duration of therapy: 7-14 days
	Not determined



Acute Bacterial Skin and Skin Structure Infections (ABSSSI)
	Initial Dose
	Maintenance Dose
	Maximum Dose

	IV Day 1: 200 mg IV infusion over 60 minutes once OR 100 mg IV infusion over 30 minutes twice
PO Day 1 and Day 2: 450 mg PO once daily 
	100 mg IV infusion over 30 minutes once daily OR 300 mg PO once daily
Duration of therapy: 7-14 days
	Not determined



Dose Adjustments in Patients with Renal Impairment 

	Renal Impairment
	All dosing

	Any renal impairment
	No adjustments necessary



Dose Adjustments in Patients with Hepatic Impairment 

	Hepatic Impairment
	All dosing

	Any hepatic impairment
	No adjustments necessary


Parenteral Administration Notes:
· Each 100 mg vial is reconstituted with 5 ml of SWFI, 0.9% sodium chloride, or 5% dextrose and swirled until cake completely dissolved. Do not shake vial. Solution should be yellow to dark orange in color and without particulate.
· Within 1 hour from reconstitution, further dilute 5-10 ml of solution to 100 ml with 0.9% sodium chloride or 5% dextrose to a final concentration as indicated in the table below.
	Omadacycline Dose
	Number of Vials to Reconstitute
	Volume of Reconstituted Solution
	Final Infusion Concentration of omadacycline
	Infusion Time

	200 mg
	2 vials
	10 ml
	2 mg/ml
	60 minutes

	100 mg
	1 vials
	5 ml
	1 mg/ml
	30 minutes



· Diluted omadacycline may be used within 24 hours at room temperature or within 7 days when refrigerated.
· Infusion of omadacycline should be given through dedicated line or Y-site, and flushed with either 0.9% sodium chloride or 5% dextrose both before and after infusion.
Available Dosage Forms/Cost 

	Medication
	UMHS Cost/Unit
	340B Cost/Unit
	Usual Dose 
	UMHS Cost/Day
	340B Cost/Day

	Omadacycline 100 mg IV vials
	$292.80/vial
	$236.53/vial
	100-200 mg (1-2 vials) daily
	$292.80 -$585.60 daily
	$236.53 - $473.06 daily

	Omadacycline 150 mg tablets
	$199.37/tab
	Unavailable
	300-450 mg (2-3 tablets) daily
	$398.74 -$598.11 daily
	Unavailable

	Eravacycline 50 mg IV vials
	$48.27/vial
	$33.07/vial
	140 mg (1 mg/kg x 70 kg Q12H, 2-3 vials) daily
	$96.54 - $144.81 daily
	$66.14 - $99.21 daily

	Tigecycline 50 mg IV vials
	$64.31/vial
	$42.04/vial
	100 mg (2 vials) daily
	$128.62 daily
	$84.08 daily



Managed Care Plan Acceptance 

	
	BCN
	HAP
	BCBS
	State of Michigan Medicaid
	UM Rx Drug Plan*
	Other

	Omadacycline (Nuzyra) tablets
	Tier 3 QL
	Not covered
	Tier 3 QL 
	Tier 2 PA
	Tier 3 PA, QL
	


Tier 1 = lowest copay for plan; Tier 2 = second lowest copay; PA = prior authorization; NF = non-formulary; QL = Quantity Limits, ST = step therapy

Patient Assistance Program
· Patient support enrollment form available on company website
· Patients may receive co-pay assistance, reimbursement support, and other resources
· Eligibility for support determined on case by case basis for patients age 18 years or older residing in the US and under care of US physician




Recommendation
Omadacycline is a tetracycline antibiotic FDA-approved for the treatment of ABSSSI and CABP. Clinical trials have demonstrated non-inferiority compared to linezolid for treatment of ABSSSI and moxifloxacin for CABP, however, routine use for these indications is not recommended given availability of similarly effective agents. Omadacycline demonstrates potent in vitro data against gram-positive organisms, including vancomycin resistant Enterococcus. Given low fraction excreted in urine and omadacycline failure in UTI studies, omadacycline should not be considered for treatment of VRE urinary tract infections. Omadacycline in vitro data also shows potent activity against nontuberculous mycobacteria. Small case series also demonstrate successful outcomes associated with omadacycline treatment when used for this indication. 

 It is recommended that omadacycline oral and IV formulations be added to formulary as a Tier 1 restricted antimicrobials for adult patients. Recommended criteria for approval are as follows: 
· Nontuberculosis mycobacterial infection in patients who cannot tolerate or are resistant to formulary alternatives such as macrolides, imipenem, cefoxitin, and linezolid
· Nontuberculosis mycobacteria isolates can be tested for omadacycline activity via gram-positive TREK panel
· Treatment of non-urinary tract, vancomycin-resistant enterococci infections resistant to daptomycin and linezolid, or patient intolerance to daptomycin and linezolid or as an oral option when intolerant to linezolid
· If started in the inpatient setting for outpatient use, ensure outpatient insurance coverage prior to discharge
There is currently insufficient data to recommend omadacycline as an IV equivalent or oral step down option instead of eravacycline or tigecycline in the setting of mild-moderate intra-abdominal infection. In vitro and pharmacokinetic data suggests omadacycline may have less robust gram-negative and anaerobic activity.
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Table 1: Clinical Data of Omadacycline for Treatment of Community Acquired Bacterial Pneumonia (CABP) and Acute Bacterial Skin Skin-Structure Infections (ABSSSI)

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

	Omadacycline for Acute Bacterial Skin and Skin-Structure Infections (OASIS-1)

O’Riordan et al.

Funded by Paratek Pharmaceuticals
	Phase III, DB, DD, R, NI trial

Adults w/ skin or skin structure infections (wound infection, cellulitis, erysipelas, or major abscess) 75 cm2+ w/ erythema, edema, or induration
	OM: LD 100 mg IV BID x 1 day; MD 100 mg IV daily OR 300 mg PO daily after d3 (n=329)
LIN: 600 mg IV bid OR 600 mg PO BID after d3 (n=326)

Treatment for 7-14 days
	Primary outcomes:
Early clinical response: survival w/ lesion size reduction of >20% at 48-72h following start of therapy, w/o rescue antibiotic therapy

Secondary outcomes:
Clinical response (survival with resolution/ improvement in s/s of infection without needing further antibiotics) at 7-14d after last dose of trial drug
	Primary: OM (84.8%) NI to LIN (85.5%) for early clinical response (difference of 0.7% 
[-6.3-4.9])

Secondary: OM (86.1%) NI to LIN (83.6%) for post-treatment clinical response (difference of 2.5% [-3.2-8.2])
	Incidence of at least one adverse event similar between OM (48.3%) and LIN (45.7%) with GI events being most frequent (18.0% vs 15.8%, respectively), especially nausea and vomiting. Serious adverse events: OM (3.7%) vs LIN (2.5%) included worsening infection or secondary infections

	OM therapy NI to LIN for the treatment of adults with ABSSSI

	Once-daily Oral Omadacycline Versus Twice-daily Oral Linezolid for Acute Bacterial Skin and Skin-Structure Infections (OASIS-2)

O’Riordan et al.

Funded by Paratek Pharmaceuticals
	Phase III, DB, DD, R, NI trial

Adults w/ skin or skin structure infections (wound infection, cellulitis, erysipelas, or major abscess) 75 cm2+ w/ erythema, edema, or induration
	OM: LD 450 mg PO daily x 2 days; MD 300 mg PO daily (n=368)
LIN: 600 mg PO BID (n=367)

Treatment for 7-14 days
	Primary outcome:
- FDA: Early clinical response: survival w/ lesion size reduction of >20% at 48-72h following start of therapy, w/o rescue antibiotic therapy
- EMA: Clinical response (survival with resolution/ improvement in s/s of infection without needing further antibiotics) at 7-14d after last dose of trial drug
	Primary (FDA): OM (88%) NI versus LIN (83%) for early clinical response (difference of 5.0% [-0.2-10.3]
Primary (EMA): OM (84%) NI versus LIN (81%) for post-treatment clinical response (difference of 3.3% [-2.2-9.0]) 
	One treatment-related adverse event occurred in 54% OM patients and 37% LIN patients, with majority being nausea (OM 30% vs LIN 8%) and vomiting (OM 17% vs LIN 3%) occurring most often. 
	Oral-only OM regimen was NI to oral-only LIN regimen for the treatment of adults with ABSSSI

	Omadacycline for Community-Acquired Bacterial Pneumonia

Stets et al.

Funded by Paratek Pharmaceuticals
	Phase III, DB, DD, R, NI trial

Adults w/ CABP symptoms (cough, purulent sputum, dyspnea, or pleuritic chest pain) with clinical evidence of pneumonia (microbiological, radiological) and classified as PSI risk class II-IV
	OM: LD 100 mg IV BID x 1 day; MD 100 mg daily OR 300 mg PO daily after d3 (n=386)
MOX: 400 mg IV daily OR 400 mg PO daily after d3 (n=388).

Treatment for 7-14 days
	Primary outcome: early clinical response (survival with resolution of CABP symptoms relative to baseline without receiving rescue antibacterial therapy) at 72-120 hours from start of therapy.

Secondary outcome: sustained clinical response at post-treatment evaluation (5-10 days after end of therapy) that demonstrated no further antibacterial therapy is necessary 
	Primary: OM (81.1%) NI versus MOX (82.7%) for early clinical response (difference -1.6% [-7.1-3.8])

Secondary: OM (87.6%) NI versus MOX (85.1%) for post-treatment clinical response (difference 2.5% [-1.7-6.8])
	Treatment-emergent adverse events occurred in 41.1% OM patients and 48.5% MOX patients, with GI events occurring most frequently (10.2% OM vs 18.0% MOX) including vomiting, nausea, and non-C. difficile diarrhea.
	Once-daily OM given IV and PO was NI to MOX given IV and PO for the treatment of adults with CABP.



Key (define any terms that are abbreviated):	R= randomized; DB= double-blind; DD=double-dummy; NI= noninferiority; OM = Omadacycline; LIN = Linezolid; LD = Loading Dose;
MD = Maintenance Dose; PSI = Pneumonia Severity Index; MOX = Moxifloxacin



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

	1.
	Dose form(s)
	Check all that apply:
☐	Injectable (solution, suspension)
☒	Injectable powder for reconstitution
☒	Solid oral/buccal/sublingual (capsule, tablet/enteric coated, granule, lozenge, gum)
☐	Oral liquid
☐	Suppository
☐	Inhalant (gas/aerosol/solution)
☐	Inhalant (powder)
☐	Cream/ointment/gel/paste/powder (mucosal, otic, ophthalmic)
☐	Cream/ointment/lotion/soap/gel/patch/pad/paste/powder (topical)
☐	Spray/suspension/foam (mucosal)
☐	Spray/suspension/foam (topical)
☐	Irrigation solution
☐	Drug implant
☐	Other (cement, cake, disk, flake, wafer): ___________________________________

	2.
	Special formulation characteristics
	None

	3.
	Mechanism of action
	Inhibits bacterial protein synthesis via inhibition of 30S ribosomal subunit in susceptible bacteria

	4.
	Therapeutic classification
	Antibiotic, Tetracycline Derivative

	5.
	Hazardous rating for other drugs in this classification (list)
	None

	6.
	Molecular size in Daltons (Da)
	728.9 Da

	7.
	Warnings/precautions (product label)
	Mortality Imbalance in patients with CABP especially in patients > 65 years old; Tooth Discoloration and Enamel Hypoplasia; Reversible Inhibition of Bone Growth; Hypersensitivity Reactions; Clostridioides difficile-Associated Diarrhea, Tetracycline-Class effects (photosensitivity, pseudotumor cerebri, anti-anabolic effects); Development Drug-Resistant Bacteria.

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

	9.
	Special disposal instructions (product label)
	None

	10.
	Pregnancy category (product label)
	Not classified, but carries risk of discoloration of deciduous teeth and reversible inhibition of bone growth when given during second and third trimester of pregnancy.

	11.
	MSDS information
	None

	12.
	Literature reports of hazardous risk
	



Final classification:  Not Hazardous




Table 4: Drug Assessment: Omadacycline

	
	P&T Focus
	Level of Evidence
	Economics

	
	Efficacy
	Safety
	Quality/Quantity
	Consistency
	Cost

	
	(4) Curative or mitigation of all symptoms of disease
	(4) Well tolerated with adverse effects having no effect on ADLs; and no concerning severe AEs from clinical trials
	(4) Two or more well-designed randomized trials against comparator and/or meta-analyses
	(1) Two or more studies that show consistent outcomes
	(1) Treatment falls below threshold for UMHS Oversight Committee for High Cost Medications

	
	(3) More effective than current options or no other treatment options available
	(3) Well tolerated with adverse effects having little effect on ADLs; and rare severe AEs reported in  less than 10%
	(3) One comparator trial and/or multiple placebo controlled trials
	
	

	
	(2) Equivalent effect to current options or no comparative studies exist (placebo-controlled trials only)
	(2) Adverse effects interfere with ADLs; or severe AEs reported in 10% or more of patients
	(2) Single placebo controlled trial only and/or uncontrolled trials
	(0) Can’t evaluate as data limited to one published trial
	(-1) Treatment requires review by UMHS Oversight Committee for High Cost Medications:
· $25,000/dose
· $100,000/yr of tx
· $300,000/course tx

	
	(1) Less effective than current options
	(1) Significant safety concerns exist that warrant serious considerations of risk vs benefit of therapy
	(1) Case reports or clinical experience only
	(-1) Two or more studies that show inconsistent outcomes
	

	
	Score
	Score
	Score
	Score
	Score

	ABSSSI
	2
	4
	4
	1
	1

	CABP
	2
	4
	3
	0
	1



Total score – Indication 1:	_12_
Total score – Indication 2:	_10_
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