Cycloserine
(Seromycin®)

Classification:  Antibiotic; Antitubercular Agent
Pharmacology:

Cycloserine is a broad spectrum antibiotic that is produced by a strain of Streptomyces orchidaceus and has also been synthesized.  It may be bactericidal or bacteriostatic, depending on its concentration at the site of infection and the susceptibility of the organism.  Cycloserine works by blocking the formation of these peptidoglycans.  By doing this the walls of the bacteria become weak and it results in the death of the bacteria.
Cycloserine is an analog of the amino acid D-alanine.  It interferes with an early step in bacterial cell wall synthesis in the cytoplasm by competitive inhibition of two enzymes, L-alanine racemase, which forms D-alanine from L-alanine, and D-alanylalanine synthetase, which incorporated D-alanine into the pentapeptide necessary for peptidoglycan formulation and bacterial cell wall synthesis.

Pharmacokinetics:
Absorption:  Oral absorption is readily available from the gastrointestinal tract, with peak blood levels occurring in 4 to 8 hours, at about 70 to 90%.  Blood levels of 25 to 30 µg/ml can be generally maintained with the usual dose of 250 mg twice a day, although the relationship of plasma levels to dosage is not always consistent.
Distribution:  Widely to most body fluids and tissues including CSF, breast milk, bile, sputum, lymph tissue, lungs, and ascitic, pleural, and synovial fluids; crosses placenta.
Half-life elimination: Normal renal function: 10 hours

Metabolism:  Hepatic

Time to peak:  serum, 3-4 hours.

Excretion:  Urine (60% to 70% as unchanged drug) within 72 hours; feces (small amounts); remainder metabolized.

Indications:
Cycloserine is indicated in the treatment of active pulmonary and extrapulmonary tuberculosis (including renal disease) when the causative organisms are susceptible to this drug and when treatment with the primary medications (streptomycin, isoniazid, rifampin, and ethambutol) has proved inadequate.  Like all antituberculosis drugs, cycloserine should be administered in conjunction with other effective chemotherapy and not as the sole therapeutic agent.

Cycloserine may be effective in the treatment of acute urinary tract infections caused by susceptible strains of gram-positive and gram-negative bacteria, especially Enterobacter spp. and Escherichia coli.
It is generally no more and is usually less effective than other antimicrobial agents in the treatment or urinary tract infections caused by bacteria other than mycobacteria.
Dosage and Administration:

Tuberculosis: Oral

Children:  10-20 mg/kg/day in 2 divided doses up to 1000mg/day for 18-24 months.

Adults: Initial dose is 250 mg twice daily at 12-hours intervals for the first 2 weeks.  The usual dosage is 500 mg to 1 Gm daily in divided doses monitored by blood levels, for 18-24 months.  A daily dosage of 1 Gm should not be exceeded.
Dosing intervals in renal impairment:


Clcr  10-50 mL/minute: Administer every 24 hours

Clcr   <10 mL/minute: Administer every 36-48 hours
May be taken with food; may increase vitamin B12 and folic acid dietary requirements.

Some neurotoxic effects may be relieved or prevented by concomitant administration of pyridoxine.

Contraindications:


Administration is contraindicated in patients with hypersensitivity to cycloserine.

Caution is advised when prescribing cycloserine for patients with any of the following:



Epilepsy



Depression, severe anxiety, or psychosis



Severe renal insufficiency



Excessive concurrent use of alcohol

Warnings:


Administration of cycloserine should be discontinued or the dosage reduced


if the patient develops allergic dermatitis or symptoms of CNS toxicity, such as 


convulsions, psychosis, somnolence, depression, confusion, hyperreflexia,

headache, tremor, vertigo, paresis, or dysarthria.

It can cause peripheral neuropathy, concomitant administration of pyridoxine 100 mg daily is recommended to prevent neuropathy.

The toxicity of cycloserine is closely related to excessive blood levels (above 30ug/mL), as determined by high dosage or inadequate renal function.  The ratio of toxic dose to effective dose in tuberculosis is small.

The risk of convulsions is increased in chronic alcoholics.

Patients should be monitored by hematologic, renal excretion, blood level, and liver function studies.

Precautions:


General

Before treatment with cycloserine is initiated, cultures should be taken and the organism’s susceptibility to the drug should be established.  In tuberculosis infections, the organism’s susceptibility to the other antituberculosis agents in the
regimen should also be demonstrated.

Anticonvulsant drugs or sedatives may be effective in controlling symptoms of CNS toxicity, such as convulsions, anxiety, and tremor.  Patients receiving more than 500 mg of cycloserine daily should be closely observed for such symptoms.

Administration of cycloserine and other antituberculosis drugs has been associated in a few instances with vitamin B12 and/or folic acid deficiency, megaloblastic anemia, and sideroblastic anemia.  If evidence of anemia develops during treatment, appropriate studies and therapy should be initiated.

Prolonged use may result in fungal or bacterial superinfection, including C. difficile-associated diarrhea (CDAD) and

pseudomembranous colitis; CDAD has been observed <2 months postantibiotic treatment.
Laboratory Tests
Blood levels should be determined at least weekly for patients with reduced renal function, for individuals receiving a daily dosage of more that 500 mg, and for those showing signs and symptoms suggestive of toxicity.  The dosage should be adjusted to keep the blood level below 30ug/mL.
Drug Interactions
Concurrent administration of ethionamide has been reported to potentiate neurotoxic side effects.  Alcohol and cycloserine are incompatible, especially during a regimen calling for large doses of the latter.  Alcohol increases the possibility and risk of epileptic episodes.
Concurrent administration of isoniazid may result in increased incidence of CNS

Effects, such as dizziness or drowsiness.  Dosage adjustments may be necessary and patients should be monitored closely for signs of CNS toxicity.

Cycloserine inhibits the hepatic metabolism of phenytoin and may increase risk of epileptic seizures.

Pregnancy Category C
A study in 2 generations of rats given doses up to 100 mg/kg/day demonstrated no teratogenic effect in offspring.  It is not known whether cycloserine can cause fetal harm when administered to a pregnant woman or can affect reproduction capacity.  Cycloserine should be given to a pregnant woman only if clearly needed.
Cost:
	Generic Name
	Brand Name
	Strength
	AWP

(per capsule)
	Manufacturer

Cost (per capsule)

	Cycloserine
	Seromycin®
	250 mg
	$6.25
	$5.00


Monitoring:


Periodic renal, hepatic, hematological tests, and plasma cycloserine concentrations.

Efficacy:
In the Comprehensive Treatment of Extensively Drug-Resistant Tuberculosis study of 651 patients tested, 48 (7.4%) had extensively drug-resistant tuberculosis; the remaining 603 patients had multidrug-resistant tuberculosis.  The patients with extensively drug-resistant tuberculosis received daily, supervised therapy with an average of 5.3±1.3;
drugs, including cycloserine, an injectable drug, and a fluoroquinolone.  Twenty-nine of these patients (60.4%) completed treatment or were cured, as compared with 400 patients (66.3%) with multi-drug resistant tuberculosis(P=0.36).  The regimens relied heavily on three agents with little prior use in Peru: capreomycin, PAS, and cycloserine.
Conclusions:

No failure in the treatment (of MDR-TB) occurred when cycloserine was present in the treatment regimen.  A majority of the MDR-TB patients in Iran can be cured with the use of appropriate treatment regimens.  An even greater success could be achieved by providing more second-line drugs.
Recommendations:

Add to formulary for treatment in multidrug resistant tuberculosis and extensively drug resistant tuberculosis as a second-line agent in combination with other effective combination agents.  Not to be used as the sole therapeutic agent.
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