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Executive Summary 

	Purpose:
	The purpose of this monograph is to provide a review of new therapy to determine whether the reviewed drug should be made available on an open access basis to prescribers, require a clinical edit or require prior authorization for use. 

	
	

	Dosage Forms & Manufacturer:
	Each Tindamax 250 mg tablet contains Tinidazole 250 mg.  Each Tindamax 500 mg tablet contains Tinidazole 500 mg.
Presutti Laboratories, Rolling Meadows, IL 60008

	
	

	Summary of Findings:
	TindamaxTM is a second-generation 5-nitroimidazole compound that has been found in studies to provide in vitro activity and long duration of action (12- to 14-hour half-life).  Comparative clinical studies indicate that tinidazole is similar in efficacy to metronidazole for these indications but has a more favorable adverse effect profile.  Parasitological and clinical cure rates reported in clinical studies have ranged from approximately 80% to 100% for these protozoal infections. 

	
	

	Status Recommendation:
	 FORMCHECKBOX 
 Prior Authorization (PA) Required

 FORMCHECKBOX 
 Clinical Edit
	 FORMCHECKBOX 
 Open Access

	
	
	

	Type of Criteria:
	 FORMCHECKBOX 
 Increased Risk of ADE
	 FORMCHECKBOX 
 Non-Preferred Agent

	
	 FORMCHECKBOX 
 Appropriate Indications
	 FORMCHECKBOX 
 PA Not Required


Purpose

The purpose of this monograph is to provide a review of new therapy to determine whether the reviewed drug should be considered a prior authorization drug, a clinical edit drug or an open access drug. While prescription expenditures are increasing at double-digit rates, payors are evaluating ways to control these costs by influencing prescriber behavior and guide appropriate medication usage. This review will assist in the achievement of qualitative and economic goals related to health care resource utilization. Restricting the use of certain medications can reduce costs by requiring documentation of appropriate indications for use, and where appropriate, encourage the use of less expensive agents within a drug class.

Introduction1-3
Tinidazole is a 5-nitroimidazole-derivative that has demonstrated significant antiprotozoal efficacy for the treatment of trichomoniasis, giardiasis, intestinal amebiasis, and amebic liver abscess.  It appears to be similar in efficacy compared to metronidazole but has a somewhat better side effect profile and a shorter dosing regimen for most indications.  Tinidazole may be a useful alternative antiparasitic agent for patients who fail on or cannot tolerate metronidazole therapy. The manufacturer of tinidazole will conduct postmarketing pediatric studies for the treatment of giardiasis caused by G. duodenalis and for the treatment of amebiasis and amebic liver disease caused by E. histolytica in younger children.  They will also perform a 30-day toxicity study in dogs.

Dosage Form(s)1
Each Tindamax 250 mg tablet contains 250 mg of Tinidazole.  Each Tindamax 500 mg tablet contains 500 mg of Tinidazole.
Manufacturer
Xanodyne Pharmacal, Inc., Rolling Meadows, IL 60008
Indication(s)1
Tindamax is indicated for Trichomoniasis caused by T vaginalis in both female and male patients, for Giardiasis caused by G duodenalis (also termed G. lamblia) in both adults and pediatric patients older than 3 years of age and for Intestinal amebiasis and amebic liver abscess caused by E histolytica in both adults and pediatric patients older than 3 years of age.  It is not indicated in the treatment of asymptomatic cyst passage. 

Clinical Efficacy1-11 (mechanism of action/pharmacology, comparative efficacy)
Tinidazole is a synthetic antiprotozoal agent and belongs to the class of 5-nitroimidazoles.  Although the exact mechanism of action has not been fully clarified, cell extracts of Trichomonas reduce the nitro group of tinidazole which results in free nitro radicals.  It is thought that these free nitro radicals may be responsible for its antiprotozoal activity.  The mechanism by which tinidazole exhibits activity against Giardia and Entamoeba species is unknown. 

Table 1.  Pharmacokinetics

	Elimination Half Life (T½)
	12 – 14 Hours

	tmax (hr)
	Less than 2 hours

	Protein Binding
	12%

	Metabolism
	Significant oxidation, hydroxylation and conjugation in the liver principally by cytochrome P450 CYP3A4


Table 2. Clinical Studies

	
	Trichomoniasis in Women and Men
	Trichomoniasis in Men
	Giardiasis
	Intestinal Amebiasis
	Amebic Liver Abscess

	Study Design
	Randomized, double blind controlled clinical trial (N=137 women and their sexual partners)
	Four open-label clinical trials (N=142)
	Eight controlled clinical trials (N=619)
	One investigator single-blind study and 3 open-label clinical trials (N=220)
	Seven randomized, controlled clinical trials (1 double-blind, 1 single-blind, 5 open-label)  (N=133)

	Inclusion Criteria
	Women with trichomoniasis
	Men with trichomoniasis
	Adults and children with giardiasis caused by G duodenalis.
	Adults and children with intestinal amebiasis.
	Adults and children with amebic liver abscess caused by E histolytica

	Exclusion Criteria
	Not Specified
	Not specified
	Not specified.
	Not specified.
	Not specified.

	Treatment Regimen
	Women were treated with a single oral dose of tinidazole (2g) and their sexual partners were randomized to receive either tinidazole or placebo
	Male subjects received a single oral 2 gram dose of tinidazole.
	Patients received a single 2 gram dose of oral tinidazole or a single 50 mg/kg does for pediatric patients.  In 3 of the trials, the comparator agent was metronidazole.
	Patients received oral tinidazole 2 grams/day for 3 days.
	Patients received oral tinidazole 2 grams/day for 2-5 days accompanied by aspiration of the liver abscess when clinically necessary.

	Results
	Tinidazole therapy was effective in 96.4% of women after 1 to 2 weeks.  However, relapse rates after a two-month follow-up of 118 patients were higher (23.7%) when the sexual partner received placebo.  Only 5.1% of the couples with partner treatment had positive parasitological cultures.
	Parasitological cure rates ranged from 83% to 100%.
	Cure rates ranged from 80% to 100% for tinidazole treated patients compared to 76% to 93% for metronidazole treated patients who received 5-7 days of therapy in 3 of the studies.
	Cure rates ranged from 86% to 93%.
	Cure rates ranged from 81% to 100%.

	Safety
	Not specified.
	Not specified.
	Not specified.
	Not specified.
	Not specified.


Warnings and Precautions1
· Convulsive seizures and peripheral neuropathy have been reported in patients treated with nitroimidazole drugs including tinidazole and metronidazole.  Administer with caution to patients with CNS diseases.

· Blood dyscrasia

· Candidiasis (may present more prominent symptoms during tinidazole therapy)
· Liver dysfunction

· Reserve for FDA-approved uses because carcinogenicity has been seen in animals treated chronically with a related agent (metronidazole).
Adverse Effects1
Among 3,669 patients treated with a single 2 g dose of tinidazole, in both controlled and uncontrolled trichomoniasis and giardiasis clinical studies, adverse effects were reported by 11.0% of patients.  For multi-day dosing in controlled and uncontrolled amebiasis studies, adverse effects were reported by 13.8% of 1,765 patients.  Reported adverse effects from clinical trials have generally been mild and self-limiting.  Common (≥ 1% incidence) adverse effects reported by body system are as follows. (Note: Data described below are pooled from studies with variable designs and safety evaluations)


Table 3. Adverse Effects ≥ 1%1
	
	Single 2 gram Dose
	Multi-day Dose

	Metallic/bitter taste
	3.7%
	6.3%

	Nausea
	3.2%
	4.5%

	Anorexia
	1.5%
	2.5%

	Weakness/fatigue/malaise
	2.1%
	1.1%

	Dyspepsia/cramps/epigastric discomfort
	1.8%
	1.4%

	Vomiting
	1.5%
	0.9%

	Headache
	1/3%
	0.7%

	Dizziness
	1.1%
	0.5%

	Constipation
	0.4%
	1.4%


Other adverse effects reported with tinidazole include: 

Central Nervous System: Two serious adverse reactions reported include convulsions and transient peripheral neuropathy including numbness and paresthesia.  Other CNS reports include vertigo, ataxia, giddiness, insomnia, drowsiness.

Gastrointestinal: tongue discoloration, stomatitis, diarrhea

Hypersensitivity: urticaria, pruritis, rash, flushing, sweating, dryness of mouth, fever, burning sensation, thirst, salivation, angioedema

Renal: darkened urine

Cardiovascular: palpitations

Hematopoietic: transient neutropenia, transient leukopenia

Other: Candida overgrowth, increased vaginal discharge, oral candidiasis, hepatic abnormalities including raised transaminase level, arthralgias, myalgias, arthritis

Rare reported adverse effects include bronchospasm, dyspnea, coma, confusion, depression, furry tongue, pharyngitis and reversible thrombocytopenia.

Adverse Reactions in Pediatric Patients:  Among 6 pool pediatric studies, 28% patients between the ages of 4 months and 11 years were evaluated.  Adverse events reported in pediatric patients taking tinidazole were similar in nature and frequency to adult findings including nausea, vomiting, diarrhea, taste change, anorexia and abdominal pain.

Drug Interactions1
   Table 4.  Possible Clinically Significant Drug Interactions1

	Drug
	Interaction
	Management

	Warfarin and other oral coumarin anticoagulants
	As with other nitroimidzole derivatives, tinidazole may enhance the effect of warfarin and other coumarin anticoagulants, resulting in a prolongation of prothrombin time. 
	· The dosage of oral anticoagulants may need to be adjusted during tinidazole co-administration and up to 8 days after discontinuation.

	Alcohol, Disulfiram
	Coadministration and for three days after tinidazole may cause abdominal cramps, nausea, vomiting, headaches and flushing.
	· Avoid consumption of alcoholic beverages and preparations containing ethanol or propylene glycol during tinidazole treatment and three days afterwards.

	Lithium
	Metronidazole has been reported to elevate serum lithium levels.  It is not known if tinidazole shares this property with metronidazole. 
	· Consideration should be given to measuring serum lithium and creatinine levels after several days of simultaneous lithium and tinidazole treatment to detect potential lithium intoxication



	Phenytoin
	Concomitant administration of oral metronidazole and IV phenytoin was reported to result in prolongation of the half-life and reduction in the clearance of phenytoin.
	· Consideration should be given to measuring serum phenytoin levels or use of a different anti-seizure drug.

	Cyclosporine, tacrolimus
	Several case reports suggesting that metronidazole has the potential to increase the levels of cyclosporine and tacrolimus.
	· During tinidazole co-administration with either of these drugs, the patient should be monitored for signs of calcineurin-inhibitor associated toxicities.

	Fluorouracil
	Metronidazole was shown to decrease the clearance of fluorouracil resulting in an increase in side effects without an increase in therapeutic benefits.
	· If the concomitant use of tinidazole and fluorouracil cannot be avoided, the patient should be monitored for fluorouracil-associated toxicities.

	Cholestyramine
	Cholestyramine was shown to decrease the oral bioavailability of metronidazole by 21%.
	· It is advisable to separate the dosing of cholestyramine and tinidazole to minimize any potential effect on the bioavailability of tinidazole.

	Oxytetracycline
	Oxytetracycline was reported to antagonize the therapeutic effect of metronidazole.
	· Avoid if possible the concomitant use of tinidazole and oxytetracycline.

	Drugs that induce liver microsomal enzymes
	Simultaneous administration of tinidazole with drugs that induce liver microsomal enzymes such as phenobarbital, rifampin, phenytoin and fosphenytoin may accelerate the elimination of tinidazole, decreasing the plasma level of tinidazole.
	· Avoid if possible the concomitant use of drugs that induce liver microsomal enzymes.


Dosage and Administration1

Table 5.
Table 5 Dosing 

	Indications
	Dosing

	· Trichomoniasis
	In both males and females, a single 2 gram oral dose taken with food.  Sexual partners should be treated with the same dose and at the same time.

	· Giardiasis
	In adults, a single 2 gram dose taken with food.  In pediatric patients older than 3 years of age, a single dose of 50 mg/kg (up to 2 grams) with food.

	· Intestinal amebiasis
	In adults, 2 grams per day for 3 days taken with food.  In pediatric patients older than 3 years of age, 50 mg/kg per day (up to 2 grams per day) for 3 days with food.

	· Amebic liver abscess
	In adults, a 2 gram dose per day for 3-5 days with food.  In pediatric patients older than 3 years of age, 50 mg/kg per day (up to 2 gram per day) for 3-5 days with food.  Children should be closely monitored when treatment exceeds 3 days.


Cost Comparison12 (at commonly used dosages)

Table 6 COST (AWP)*

	BRAND NAME
	MANUFACTURER
	INDICATION
	DOSE
	COST PER COURSE 

	Tindamax
	Presutti
	Trichomoniasis and Giardiasis
	Single 2 gram dose
	$ 18.24

	
	
	Intestinal amebiasis
	2 grams every day for 3 days
	$ 54.72

	
	
	Amebic liver abscess
	2 grams every day for 5 days
	$ 91.20

	Metronidazole
	PD-RX Pharm
	Trichomoniasis
	Single 2 gram dose
	$ 1.96

	
	
	Giardiasis
	250 mg TID for 5 days
	$ 4.65

	
	
	Intestinal amebiasis
	750 mg TID for 5 days
	$ 13.95

	
	
	Amebic liver abscess
	500 mg TID for 5 days
	$ 7.35


*The Average Wholesale Price (AWP) as published by Thomson Healthcare may be the manufacturer's suggested AWP, may be calculated based on a markup specified by the manufacturer or may be an amount calculated by Thomson Healthcare applying a standard markup. The AWP does not necessarily reflect the actual AWP charged by a wholesaler. Please refer to the AWP Policy, available at https://www.micromedex.com/products/redbook/awp for more information on the published AWP information.
Conclusion

Tinidazole is a 5-nitroimidazole-derivative that has demonstrated significant antiprotozoal efficacy for the treatment of trichomoniasis, giardiasis, intestinal amebiasis, and amebic liver abscess.  It appears to be similar in efficacy compared to metronidazole but has a somewhat better side effect profile and a shorter dosing regimen for most indications.  Tinidazole may be a useful alternative antiparasitic agent for patients who fail on or cannot tolerate metronidazole therapy. The manufacturer of tinidazole will conduct postmarketing pediatric studies for the treatment of giardiasis caused by G. duodenalis and for the treatment of amebiasis and amebic liver disease caused by E. histolytica in younger children.  They will also perform a 30-day toxicity study in dogs. 

Recommendation

The Division recommends that Tindamax be placed in clinical edit status. 
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