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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, or require prior authorization for use. 

	
	

	
	

	Dosage Forms & Manufacturer:
	50 mg, 75 mg, and 100 mg tablets

Manufactured for Medicis by Par Pharmaceutical, Inc.

	
	

	
	

	Summary of Findings:
	Dynacin( basically has the same warnings, precautions and adverse reactions as others in the tetracycline class.  It does have an advantage with its twice a day dosing as compared to generic tetracycline’s four times a day dosing.  Minocycline and tetracycline both have Missouri Maximum Allowable Cost status and the AWP price of Dynacin( is more than three times the MAC rate.
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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 or not (open access). While prescription expenditures are increasing at double-digit rates, payors are evaluating ways to control these costs by influencing prescriber behavior and guiding 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.

Introduction

Medicis Pharmaceutical, Inc. has come out with a 75 mg tablet of minocycline hcl to allow a more flexible dosing in treating patients with acne.  MedicisPharmaceutical, Inc. states on their Dynacin( website that you can take Dynacin( with or without food, however the Dynacin( package insert states that minocycline hcl tablets should be taken at least one hour before meals or 2 hours after meals.  

Dosage Form(s)

50 mg, 75 mg and 100 mg tablets

Manufacturer

Manufactured for Medicis by Par Pharmaceutical, Inc.

Indication(s)

Minocycline is indicated in the treatment of the following infections due to susceptible strains of the designated microorganisms: Rocky Mountain spotted fever, typhus fever and the typhus group, Q fever, rickettsialpox and tick fevers cause by Rickettsiae, Respiratory tract infections caused by Mycoplasma pneumoniae, Lymphogranuloma venereum caused by Chlamydia trachomatis, Psittacosis due to Chlamydia psittaci, trachoma caused by Chlamydia trachomatis, although the infectious agent is not always eliminated, as judged by immunoflourescence, Inclusion conjunctivitis caused by Chlamydia trachomatis, Nongonococcal urethritis, endocervical or rectal infections in adults caused by  Ureaplasma urealyticum or Chlamydia trachomatis, relapsing fever due to Borrelia recurrentis, Chancroid caused by Haemophilus ducreyi, Plague, due to Yersinia pestis, Tularemia due to Francisella tularensis, Cholera caused by Vibrio cholerae, Campylobacter fetus infections cause by Campylobacter fetus, Brucellosis due to Brucella species (in conjunction with streptomycin), Bartonellosis due to Bartonella bacilliforms, and Granuloma inguinale caused by Calymmatobacterium granulomatis.

It is indicated for treatment of infections caused by the following gram-negative microorganisms, when bacteriologic testing indicates appropriate susceptibility to the drug: Escherichia coli, Enterobacter aerogenes, Shigella species, Acinetobacter species, Respiratory tract infections cause by Haemophilus influenzae, Respiratory tract and urinary tract infections caused by Klebsiella species.

It is indicated for the treatment of infections caused by the following gram-positive microorganisms when bacteriologic testing indicates appropriate susceptibility to the drug:  Upper respiratory tract infections caused by Streptococcus pneumoniae, Skin and skin structure infections caused by Staphylococcus aureus. (Note: Minocycline is not the drug of choice in the treatment of any type of staphylococcal infections.)

It is an alternative drug in the treatment of the following gonococcal infections:  Uncomplicated urethritis in men due to Neisseria gonorrhoeae and for the treatment of other gonococcal infections when penicillin is contraindicated, Infections in women caused by Neisseria gonorrhoeae, Syphilis caused by Treponema pallidum subspecies pallidum, Yaws caused by Treponema pallidum subspecies pertenue, Listeriosis due to Listeria monocytogenes, Anthrax due to Bacillus anthracis, Vincent’s infection caused by Fusobacterium fusiforme, Actinomycosis caused by Actinomyces israelii, Infections caused by Clostridium species.

In acute intestinal amebiasis, minocycline may be useful adjunct to amebicides.

In severe acne, minocycline may be useful adjunctive therapy.

Oral minocycline is indicated in the treatment of asymptomatic carriers of Neisseria meningitidis to eliminate the meningococci from the nasopharynx.  In order to preserve the usefulness of minocycline in the treatment of asymptomatic meningococcal carrier, diagnostic laboratory procedures, including serotyping and susceptibility testing should be performed to establish the carrier state and the correct treatment.  It is recommended that the prophylactic use of minocycline be reserved for situations in which the risk of meningococcal meningitis is high.

Oral minocycline is not indicated for the treatment of meningococcal infection.

Limited clinical data show that oral minocycline hcl has been used successfully in the treatment of infections caused by Mycobacterium marinum.

Clinical Efficacy (mechanism of action/pharmacology, comparative efficacy)
MINOCYCLINE is a semi-synthetic TETRACYCLINE derivative for oral or intravenous use. MINOCYCLINE, like DOXYCYCLINE, has a long serum half-life and can be administered at 12 hour intervals. MINOCYCLINE interferes with the third stage of bacterial protein synthesis. After amino acids are activated and attached to t-RNA (transfer RNA), the resulting amino acyl-t-RNA migrates to the bacterial ribosome for synthesis of proteins. MINOCYCLINE binds to the 30s subunit on the ribosome and inhibits binding of the aminoacyl-t-RNA molecules (Meyers, 1976).  There is also some evidence that MINOCYCLINE may cause alterations in the cytoplasmic membrane, thereby allowing leakage of nucleotides and other compounds from the cell. This would explain the rapid inhibition of DNA replication that ensues when cells are exposed to concentrations of MINOCYCLINE greater than that needed to inhibit protein synthesis (Kucers & Bennett, 1979).  In higher concentration, MINOCYCLINE inhibits mammalian protein synthesis and may aggravate pre-existing renal functional impairment. The drug may interfere with parenteral nutrition in post operative patients by inhibiting utilization of amino acids for protein synthesis (Beard et al, 1969).  Maximum serum concentrations are attained in 1 to 3 hours (average 1.71 hours).  The serum half-life ranges from 11.38 to 24.31 hours (average 17.03 hours).  When minocycline hcl tablets were given concomitantly with a meal, which included dairy products, the extent of absorption of minocycline hcl tablets was not noticeably influenced.  The peak plasma concentrations were slightly decreased (12%) and delayed by 1.09 hours when administered with food, compared to dosing under fasting conditions.  However, another study reported that MINOCYCLINE absorption was decreased by 77%, 27% and 13% when given with iron, MILK and food (Leyden, 1985).  Minocycline is 76% protein bound.

A single-blind study evaluated the efficacy of ampicillin and minocycline in the treatment of gonorrhea in men. Group A consisted of 120 men who were given a single dose of minocycline 300 mg. Group B consisted of 121 men who were treated with a single dose of ampicillin 2 g and probenecid 1 g. Group A had 2 treatment failures, while there were 3 treatment failures in group B. In group A, 31% of patients followed up developed post-gonococcal urethritis. In group B, 34.3% of patients followed up developed PGU. The authors concluded that both minocycline and ampicillin with probenecid are effective forms of treatment (Waugh et al, 1979).  Minocycline showed a significantly higher response rate in the excellent to good range than cephalothin-cephalexin when used in acute post-operative wound infections. Minocycline 200 mg initially IV or PO followed by 100 mg BID maintenance dose was given. Minocycline has an advantage over cephalothin-cephalexin in its activity against both aerobes and anaerobes (Holt, 1978).  Minocycline showed a significantly higher response rate in the excellent-to-good range than cephalothin or cephalexin when used in acute post-operative wound infections. Minocycline 200 mg initially intravenously or orally followed by 100 mg twice daily maintenance dose was given. It has an advantage over cephalothin or cephalexin in its activity against both aerobes and anaerobes (Holt, 1978).  Topical clindamycin 1% solution applied twice daily was equally effective as minocycline (50 mg orally 2 times daily) both given over 12 weeks for the treatment of 83 patients with acne vulgaris (Peacock et al, 1990).  Oral doxycycline 50 mg daily was as effective as oral minocycline 50 mg twice daily for the treatment of acne vulgaris in a controlled study involving 43 patients (Harrison, 1988). The duration of therapy was 11 to 14 weeks with doxycycline and 10 to 15 weeks with minocycline. Good-to-excellent efficacy was observed in 73% and 84% of patients treated with doxycycline and minocycline, respectively. Adverse effects were similar with each regimen and included abdominal pain, headache, and drowsiness. Doxycycline and minocycline, each in doses of 100 mg orally twice daily for 7 days, were comparable in the treatment of chronic bronchitis exacerbations during a controlled study involving 41 patients (Maesen et al, 1989). Infections were caused by Haemophilus influenzae, Streptococcus pneumoniae, or Branhamella catarrhalis. Although minocycline is theoretically preferred over doxycycline because of its greater sputum penetration, this was not confirmed by this trial.  Doxycycline (100 mg BID) was compared to minocycline (100 mg QD) for the treatment of non-gonococcal urethritis or cervicitis in 253 patients. Chlamydia trachomatis was isolated in 31% of the men and 39% of the women patients. Clinically doxycycline cured the infection in 85% of patients and minocycline in 89% of the patients; there was no statistical difference in cure rates. Significantly more patients experience adverse effects in the doxycycline group. Adverse effects were usually gastrointestinal and were considered mild (Romanowski et al, 1993).   Minocycline was compared with doxycycline (both given 200 milligrams (mg) on day one and 100 mg given on days 2 through 10) for the treatment of Chlamydia trachomatis in 103 women. On repeat culture all patients were cured. Symptoms resolved in slightly more minocycline patients; however, this difference was not statistically significant. Adverse effects were mild and only 1 patient withdrew from the trial. The most common adverse effect in the doxycycline group was gastrointestinal, and giddiness/dizziness was the most common adverse effect reported in the minocycline group (Kovacs et al, 1989).   The clinical efficacy of isotretinoin and minocycline, and the effects of these drugs on serum lipids and lipoprotein metabolism in 24 men with severe cystic acne were compared. At the end of treatment isotretinoin was significantly more effective than minocycline and induced remission in all subjects. Patients treated with minocycline do not show any changes in lipid metabolism whereas isotretinoin corrected the altered lipid metabolism seen in cystic acne patients (Pigatto et al, 1986).   Of 587 patients, initial eradication of the meningococcal carrier state was observed in 95% of the minocycline group and 84% in the rifampin group. At 5 weeks, eradication of the meningococcal carrier was 74% in minocycline group and 75% in the rifampin group. However, resistant strains occurred in 27% of the patients treated with rifampin as compared to 5% in patients treated with minocycline (Guttler et al, 1971).   Minocycline appears to be more effective than rifampin in controlling meningococcal carrier rate (Beaty, 1983).   A 10-day course of minocycline was compared to a single dose of spectinomycin followed by minocycline in the treatment of gonorrhea to determine whether the incidence of postgonococcal urethritis is reduced. Of 43 patients treated with spectinomycin, 10 (23%) developed postgonococcal urethritis compared to none in the spectinomycin-minocycline group. It was concluded that minocycline is active in the prevention of postgonococcal urethritis (Patrone et al, 1984).   Minocycline was found to be superior to tetracycline in the treatment of acne vulgaris. Fifteen patients were treated in crossover fashion with tetracycline 500 mg PO BID or minocycline hydrochloride 100 mg PO BID for 6 weeks each with a 3 week washout period. Minocycline was found to produce a significantly greater reduction in Propionibacterium acnes counts, which persisted for up to 3 weeks following discontinuation of minocycline therapy. This was in contrast to P acnes counts following tetracycline therapy which returned to baseline levels within 3 weeks of therapy discontinuation. Minocycline also showed a reduction of skin surface free fatty acid levels and clinical lesions for up to 3 weeks post therapy. Although minocycline appears to be superior in the treatment of acne vulgaris, the incidence of side effects and additional cost must be considered (Leyden et al, 1982).   The efficacy and safety of tetracycline was compared to minocycline in the treatment of moderate acne vulgaris in 104 patients. Minocycline was given in a dose of 50 mg every 12 hours; tetracycline 250 mg every 12 hours. Duration of therapy was 6 months. There were 55 dropouts, 51 of whom did not return for follow-up. Of the 49 evaluable patients there were no significant differences between the 2 treatment groups. However, patients treated with minocycline had a faster rate of conversion to grade 1 (least severe) acne (52%) compared to tetracycline (26%). This approached statistical significance (p=0.083). There were 9 patients with side effects who received minocycline and 8 with tetracycline. Three patients stopped treatment, 2 on minocycline (hives and dizziness) and one on tetracycline (nausea) (Hubbell et al, 1982).  Similar findings have also been reported (Samuelson, 1985). Results showed a significantly more rapid clinical response at weeks 2 and 8 in patients who received minocycline than in those who received tetracycline. The incidence of adverse clinical experiences was also lower in the minocycline-treated group (10%) than in the tetracycline-treated group (22%).   Minocycline has proven as effective as other tetracyclines in the treatment of genital gonorrhea, and limited data support that the efficacy of minocycline is comparable to other tetracyclines in the treatment of syphilis, lymphogranuloma venereum, granuloma inguinale and chancroid (Allen, 1976; Velasco et al, 1972).   Minocycline was compared to tetracycline in the treatment of acute falciparum malaria in 57 patients. Therapy with either drug was preceded by quinine sulfate 640 mg TID for 3 days, oral or IV. Radical cures occurred in 27 of 28 patients on minocycline and in all patients in the tetracycline group. Trophozoites of Plasmodium falciparum reappeared during the first month of observation in 1 of 28 patients treated with minocycline and in none of the patients given tetracycline. Subsequent infections with Plasmodium vivax occurred in 3 patients treated with minocycline and 5 patients treated with tetracycline (Colwell et al, 1972).    
Warnings
Minocycline hcl tablets, like other tetracyclines-class antibiotics, can cause fetal harm when administered to a pregnant woman.  If any tetracycline is used during pregnancy or if the patient becomes pregnant while taking these drugs, the patient should be apprised of the potential hazard to the fetus.  The use of drugs of the tetracycline class during tooth development (last half of pregnancy, infancy, and childhood to the age of 8 years) may cause permanent discoloration of the teeth (yellow-gray-brown).  This adverse reaction is more common during long-term use of the drug but has been observed following repeated short-term courses.  Enamel hypoplasia has also been reported.

All tetracyclines form a stable calcium complex in any bone-forming tissue.  A decrease in fibula growth rate has been observed in premature human infants given oral tetracycline in doses of 25 mg/kg every six hours.  This reaction was shown to be reversible when the drug was discontinued.

Results of animal studies indicate that tetracyclines cross the placenta, are found in fetal tissues, and can have toxic effects on the developing fetus (often related to retardation of skeletal development).  Evidence of embryotoxicity has been noted in animals treated early in pregnancy.

The anti-anabolic action of the tetracyclines may cause an increase in BUN.  While this is not a problem in those with normal renal function, in patients with significantly impaired function, higher serum levels of tetracycline may lead to azotemia, hyperphosphatemia, and acidosis.  If renal impairment exists, even usual oral or parenteral doses may lead to excessive systemic accumulations of the drug and possible liver toxicity.  Under such conditions, lower than usual total doses are indicated, and if therapy is prolonged, serum level determinations of the drug may be advisable.

Photosensitivity manifested by an exaggerated sunburn reaction has been observed in some individuals taking tetracyclines.  This has been reported rarely with minocycline.

Central nervous system side effects including light headedness, dizziness, or vertigo have been reported with minocycline therapy.  Patients who experience these symptoms should be cautioned about driving vehicles or using hazardous machinery while on minocycline therapy.  These symptoms may disappear during therapy and usually disappear rapidly when the drug is discontinued.

Precautions
As with other antibiotic preparations, use of this drug may result in overgrowth of non-susceptible organisms, including fungi.  If superinfection occurs, the antibiotic should be discontinued and appropriate therapy instituted.

Pseudotumor cerebri (benign intracranial hypertension) in adults has been associated with the use of tetracyclines.  The usual clinical manifestations are headaches and blurred vision.  Bulging fontanels have been associated with the use of tetracyclines in infants.  While both of these conditions and related symptoms usually resolve after discontinuation of the tetracycline, the possibility for permanent sequelae exists.

Incision and drainage or other surgical procedures should be performed in conjunction with antibiotic therapy when indicated.

Adverse Effects

Due to oral minocycline’s virtually complete absorption, side effects to the lower bowel, particularly diarrhea, have been infrequent.  The following adverse reactions have observed in patients receiving tetracyclines.

Gastrointestinal: Anorexia, nausea, vomiting, diarrhea, glossitis, dysphagia, enterocolitis, pancreatitis, inflammatory lesions (with monilial overgrowth) in the anogenital region, and increase in liver enzymes have been reported.  Rare instance of esophagitis and esophageal ulcerations have been reported in patients taking the tetracycline-class antibiotics in capsule and tablet form.   Most of these patients took the medication immediately before going to bed.

Skin: Maculopapular and erythematous rashes.  Exfoliative dermatitis has been reported but is uncommon.  Fixed drug eruptions have been rarely reported.  Lesions occurring on the glans penis have caused balanitis.  Erythema multiforme and rarely Stevens-Johnson syndrome have been reported.  Pigmentation of the skin and mucous membranes has been reported.

Renal: Acute renal failure has been rarely reported and, in most cases is reversible.

Hypersensitivity reactions:  Urticaria, angioneurotic edema, polyarthralgia, anaphylaxis, anaphylactoid purpura pericarditis, exacerbation of systemic lupus erythematosus and rarely pulmonary infiltrates with eosinophilia have been reported.  A transient lupus-like syndrome and serum sickness-like reaction have also been reported.

Blood:  Hemolytic anemia, thrombocytopenia, neutropenia, and eosinophilia have been reported.

Other:  When given over prolonged periods, tetracyclines have been reported to produce brown-black microscopic discoloration of the thyroid glands.  Very rare cases of abnormal thyroid function have been reported.  Tinnitus and decreased hearing has been rarely reported in patients on minocycline hcl.

Drug Interactions

Because tetracyclines have been shown to depress plasma prothrombin activity, patients who are on anticoagulant therapy may require downward adjustment of their anticoagulant dosage.

Since bacteriostatic drugs may interfere with the bactericidal action of penicillin, it is advisable to avoid giving tetracycline-class drugs in conjunction with penicillin.

Absorption of tetracyclines is impaired by antacids containing aluminum, calcium or magnesium, and iron-containing preparations.

The current use of tetracycline and methoxyflurane has been reported to result in fatal renal toxicity.

Concurrent use of tetracyclines with oral contraceptives may render oral contraceptives less effective.

Dosage and Administration

Minocycline hcl tablets should be taken at least one hour before meals or 2 hours after meals.

For pediatric patients above 8 years of age: 4 mg/kg initially followed by 2 mg/kg every 12 hours.

Adults:

The usual dosage of minocycline hcl is 200 mg initially followed by 100 mg every 12 hours.  Alternatively, if more frequent doses are preferred, two or four 50 mg tablets may be given initially followed by one 50 mg tablets four times daily.

Uncomplicated gonococcal infections other than urethritis and anorectal infections in men: 200 mg initially, followed by 100 mg every 12 hours for a minimum of four days, with post-therapy cultures within 2 to 3 days.

In the treatment of syphilis, the usual dosage of minocycline hcl should be administered over a period of 10 to 15 days.  Close follow-up, including laboratory tests, is recommended.

In the treatment of meningococcal carrier state, the recommended dosage is 100 mg every 12 hours for five days.

Mycobacterium marinum infections:  Although optimal doses have not been established, 100 mg every 12 hours for 6 to 8 weeks have been used successfully in a limited number of cases.

Uncomplicated urethra, endocervical, or rectal infection in adults caused by Chlamydia trachomatis or Ureaplasma urealyticum: 100 mg orally, every 12 hours for at least seven days.

Ingestion of adequate amounts of fluids along with tablet form of drugs in the tetracycline-class is recommended to reduce the risk of esophageal irritation and ulceration.

Cost Comparison (at commonly used dosages)

	DRUG
	DOSE
	DAILY COST

	Dynacin(
	75 mg BID
	$7.84 AWP

	Dynacin(
	100 mg BID
	$9.35 AWP

	Minocin(
	100 mg BID
	$7.78 AWP

	Minocycline (generic)
	100 mg BID
	$2.50 MAC

	Tetracycline (generic)
	250 mg BID
	$0.21 MAC

	Tetracycline (generic)
	500 mg BID
	$0.48 MAC


Conclusion

Dynacin( basically has the same warnings, precautions and adverse reactions as others in the tetracycline class.  It does have an advantage with its twice a day dosing as compared to generic tetracycline’s four times a day dosing.  Minocycline and tetracycline both have Missouri Maximum Allowable Cost status and the AWP price of Dynacin( is more than three times the MAC rate.

Recommendation(s)

It is recommended that Dynacin( (minocycline) continue on the Prior Authorization.
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