29.06.2010







Pharmacology week 24 (2)
29.06.2010







Pharmacology week 24 (2)

QUINOLINE METHANOLS & PHENANTHRENE METHANOLS

Quinoline Methanols

Mefloquine

Synthetic 4-quinoline methanol chemically related to quinine

Pharmacokinetics

Only given orally because severe local irritation occurs with parenteral use

Well absorbed; absorption enhanced by the presence of food probably because of extensive enterogastric and enterohepatic circulation

Plasma levels rise in a biphasic manner, with peak levels ~18 hrs

~98% protein bound, extensively distributed and eliminated slowly, allowing a single dose treatment regimen

Terminal elimination half life is 20 days therefore can be used in weekly dosing for chemoprophylaxis

With weekly dosing, steady state is reached over a number of weeks. This can be shortened to 4 days by beginning a course of 3 consecutive 250mg doses daily

Biotransformation is not well characterized but it is known that several metabolites are formed

Plasma levels of Mefloquine-4-carboxylic acid are more than those of Mefloquine and they decline at the same rate

Excretion mainly fecal

~10% Mefloquine appears unchanged in urine

Mefloquine can be detected in blood for months after completion of therapy

Antimalarial action

Highly effective blood schizonticide against Plasmodium falciparum and Plasmodium vivax

Inactive against early hepatic stages or mature gametocytes of P. falciparum or latent tissue forms of P. vivax 

May have some sporonticidal activity but is not used clinically for this purpose

Mechanism of action is unknown

Resistance

Appears uncommonly except in regions of SE Asia with high multidrug resistance falciparum malaria

Appears to be associated with resistance to Quinine and Halofantrine but not Chloroquine

Clinical uses

A. Chemoprophylaxis
Against most strains of P.falciparum and all other species of malaria

Agent for non-immune travelers who stay for short periods in areas where infections are endemic

Recommended by the CDC for chemoprophylaxis in all malaria endemic areas except those with no Chloroquine resistance (where Chloroquine is preferred) and some rural areas of SE Asia with high prevalence of resistance

Eradication of P. vivax and P. ovale requires a course of Primoquine

B. Treatment of malaria
Effective for falciparum malaria

Not appropriate for severe, complicated malaria because Quinine and Quinidine are more rapidly effective and have lees resistance

Preserved for prevention and treatment of malaria because of resistant falciparum and vivax species

For resistant P. falciparum, Mefloquine is more effective in combination with an artemisinin compound

Adverse effects

Weekly dosing for chemoprophylaxis; mild to moderate toxicities- dysphoria, dizziness, vomiting, headache, sleep and behavioral disturbances, epigastric pain, diarrhea, rash and abdominal pain

Neuropsychiatric toxicities e.g. seizures have been reported

Leukocytosis, thrombocytopenia and aminotransferase elevations have been reported

These adverse effects are more common with higher doses used for treatment. Reduced by splitting administration of the drug into 2 doses separated by 6-8 hrs. Incidence of neuropsychiatric symptoms is 10 times more common than in weekly dosing, with varying frequency

Effects manifest after the first to third doses and reduce with continued treatment

Serious neuropsychiatric toxicities (depression, disabling vertigo, decreased sensorium, acute psychosis, seizures) reported in 1 in 1000 treatments but may be more common

Reversible on drug discontinuation

Rarely, altered cardiac conduction, arrhythmias, bradycardia have been reported

Contraindications & cautions

Contraindicated if there is a history of epilepsy, cardiac conduction defects, psychiatric disorders or sensitivity to quinoline antimalarials (Quinine, Quinidine, Halofantrine and Chloroquine)

Should not be administered with Quinine, Quinidine and Halofantrine and caution should be taken if Quinine or Quinidine is used after Mefloquine prophylaxis

Caution with drugs that disturb cardiac conduction

Theoretical risks should be balanced with the risk of falciparum malaria

Mefloquine is safe in young children

Safe throughout pregnancy but experience in the 1st trimester is limited 

Avoided in people requiring fine motor skills such as pilots and drivers though this is controversial

Prophylaxis should be discontinued if significant neuropsychiatric effects develop

Phenanthrene methanols

Halofantrine hydrochloride (Halfan)

Blood schizonticide similar to quinoline antimalarials

Effective against erythrocytic stages (but not the others) of all four human malarial species

Pharmacokinetics

Oral absorption is variable and enhanced when taken with food

Because of toxicity, should not be taken with meals

Plasma level peak ~ 16 hours after dosing

Half life ~ 4 days

Excretion mainly in stool

Unknown mechanism of action

Clinical use

Rapidly effective against most Chloroquine resistant falciparum strains but use is limited by irregular absorption and cardiac toxicity

Falciparum malaria: Orally, 3 doses 500mg each at 6 hr intervals

· Best repeated in 1 week in non-immune individuals
Because of potentially lethal cardiotoxicity and erratic bioavailability, Halofantrine is not used for prophylaxis

Cross resistance with Mefloquine may occur

Adverse effects

Generally well tolerated but: abdominal pain, diarrhea, cough, rash, headache, pruritus and elevated liver enzymes

The most important is altered cardiac function with dose related prolongation of QT & PR intervals

This is seen with standard doses & worsened by prior Mefloquine therapy

Rarely, dangerous arrhythmias & deaths may occur

Contraindications & cautions

Patients with cardiac conduction defects 

Should not be used by patients who have recently taken Mefloquine

Embryotoxic in animal studies thus contraindicated in pregnancy

Lumefantrine

Aryl alcohol with structural similarities to Mefloquine and Halofantrine

Available as a fixed dose combination with artemether (Coartem, Coartesiane, Lumartem)

Half life in combination is 4.5 hours

Oral absorption is highly variable and improved with food

Coartem is highly effective for falciparum malaria but is expensive and requires BD dosing

Because of reliable efficacy against falciparum malaria, it has been chosen as a first line treatment for malaria in many African countries

Does not cause cardiac toxicity as with Halofantrine
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