COMBIART

Artemether & Lumefantrine Tablets

80 /480 mg
Each uncoated tablet contains:
Artemether 80 mg
Lumefantrine 480 mg
Excipients

Microcrystalline Cellulose, Croscarmellose Sodium, Colloidal Silicon Dioxide,
Povidone Polysorbate 80, Magnesium Stearate, Sodium lauryl sulfate.
DESCRIPTION

Artemether is a derivative from artemisinin, a sesquiterpene lactone isolated from
the plant Artemether annua. Lumefantrine is a synthetic racemic fluorine
mixture.

CLINICAL PHARMACOLOGY

Pharmacodynamic effects

This fixed dose combination contains fixed ratio of 1:6 parts of artemether and
lumefantrine, respectively. The site of antiparasitic action of both components is
the food vacuole of the malarial parasite, where they are thought to interfere with
the conversion of haem, a toxic intermediate produced during haemoglobin
breakdown, to the nontoxic haemozoin, malaria pigment. Lumefantrine is thought
to interfere with the polymerisation process, while artemether generates reactive
metabolites as a result of the interaction between its peroxide bridge and haem
iron. Both artemether and lumefantrine have a secondary action involving
inhibition of nucleic acid-and protein synthesis within the malarial parasite.

The anti-malarial activity of the combination of artemether and lumefantrine is
greater than that of either substance alone. In a double-blind comparative study in
China (n=157),the 28-day cure rate of Artemether and lumifantrine when given at 4
doses was 94% compared with 90% for lumefantrine and 46% for artemether
based on intent-to-treat (ITT) population, when given as monotherapy. For the
evaluable population, 28-day cure rates were 100% for Artemether and
lumifantrine, compared with 92% for lumefantrine and 55% for artemether when
givenas monotherapy.

In areas where multi-drug-resistant strains of P. falciparum malaria are common
and in the resident population, 28-day cure rates with the 6-dose regimen (given
over 60-96 h) were 81% and 90% for Artemether and lumifantrine versus 94% and
96% for mefloquine/artesunate, based on the ITT population. For the evaluable
population, 28-day cure rates were 97% and 95% for Artemether and lumifantrine
and 100% for mefloquine/artesunate.

In an open, multicenter clinical study conducted in Africa in 310 children weighing
5kg - 25kg and receiving a 6-dose Artemether and lumifantrine according to their
body weight range, the mean 28- day parasitological cure rate (PCR corrected)
was 93.9% for the ITT population and 96.7% for the evaluable population. In non-
immune patients living in malaria free regions but with malaria acquired when
travelinginendemic regions, a similar efficacy and safety profile was shown.

In an open study (n=165) in adults the 28-day cure rate for Artemether and
lumifantrine given as the 6-dose regimen was 96% (119/124) for the evaluable and
74.1% (120/162) for the ITT population. The main difference between the
evaluable and ITT cure rates was owing to 38 patients who were excluded from the
evaluable population for the following reasons: 33 patients were lost
to follow up (19 of whom were not evaluated at Day 7 and 14 of whom had had
parasitic clearance at Day 7 but their efficacy status at Day 28 was unknown) and 5
patients took concomitant medications that were not permitted by the protocol. All
these patients were considered as treatment failures in the ITT analysis.

Patients of European origin were not included in the trial with 6-dose regime.
However the safety and efficacy of the 4 dose regimen were similar in European
and Thai patients, similar safety and efficacy would be expected for the 6-dose
regimein both populations.

In 319 patients in whom gametocytes were present, the median time to
gametocyte clearance was 96h. The Artemether and lumifantrine was associated
with more rapid gametocyte clearance than any comparator other than
mefloquine/artesunate. Artemether and lumifantrine is active against blood stages
of Plasmodium vivax, but is not active against hypnozoites. Therefore, sequential
treatment with primaquine may be usedto achieve hypnozoite eradication.
PHARMACOKINETICS:

Pharmacokinetic characterization of Artemether and lumifantrine is limited by the
lack of an intravenous formulation, and the very high inter-and intra subject
variability of artemether and lumefantrine plasma concentrations and derived
pharmacokinetic parameters (AUC, Cra).

Absorption

Artemether is absorbed fairly rapidly with peak plasma concentrations reached
about 2 hours after dosing. Absorption of lumefantrine, a highly lipophilic
compound, starts after a lag-time of up to 2 hours, with peak plasma concentration
about 6-8 hours after dosing. Food enhances the absorption of both artemether
and lumefantrine: in healthy volunteers the relative bioavailability of artemether
was increased more than two-fold and that of lumefantrine sixteen-fold compared
with fasted conditions when artemether and lumefantrine was taken after a high-
fatmeal.

Food effect:

Food increase the absorption of lumefantrine in patients with malaria, althoughto a
lesser extent (approximately two-fold), most probably due to the lower fat content
of the food ingested by acutely ill patients. The food interaction data indicate that
absorption of lumefantrine under fasted conditions is very poor (assuming 100%
absorption after a high-fat meal, the amount absorbed under fasted conditions
would be <10% of the dose). Patients should therefore be encouraged to take the
medication with anormal dietas soon as food can be tolerated.

Distribution

Artemether and lumefantrine are both highly bound to human serum proteins in
vitro (95.4% and 99.7%, respectively). Dihydroartemisinin is also bound to human
serum proteins (47-76%).protein binding to human plasma protein s linear.
Metabolism

Artemether is rapidly and extensively metabolised (substantial first-pass
metabolism) both in vitro and in humans. Human liver microsomes metabolise
artemether to the biologically active main metabolite dihydroartemisinin
(demethylation), predominantly through the iso-enzyme CYP3A4/5. This
metabolite has also been detected in humans in vivo. The artemether/
dihydroartemisinin AUC ratio is 1.2 after a single dose and 0.3 after 6 doses given
over 3 days. In vivo data indicate that artemisinins have some capacity to induce
cytochrome iso-enzymes CYP2C19 and CYP3A4. Dihydroartemisinin is further
converted to inactive metabolites.

Lumefantrine is N-debutylated, mainly by CYP3A4, in human liver microsomes. In
vivo in animals (dogs and rats), glucuronidation of lumefantrine takes place
directly and after oxidative biotransformation. In humans, the systemic exposure
to the metabolite desbutyl-lumefantrine, for which the in vitro antiparasitic effect is
5to 8 fold higher than lumefantrine, was less than 1% of the exposure to the parent
drug. Desbutyl-lumefantrine data is not available specifically for an African
population. In vitro, lumefantrine significantly inhibits the activity of CYP2D6 at
therapeutic plasma concentrations.

Elimination

Artemether and dihydroartemisinin are rapidly cleared from plasma with an
elimination half-life of about 2 hours. Lumefantrine is eliminated very slowly with a
terminal half-life of 2 3 days in healthy volunteers and 4-6 days in patients with
falciparum malaria. Demographic characteristics such as sex and weight appear
to have no clinically relevant effects on the pharmacokinetics of Artemether and
lumifantrine. No urinary excretion data are available for humans. In rats and dogs
unchanged artemether has not been detected in faeces and urine due to its rapid
and high-first-pass metabolism, but several metabolites (un identified) have been
detected in both faeces and urine. Lumefantrine is eliminated via the bile in rats
and dogs, with excretion primarily in the faeces. After oral dosing in rats and dogs
qualitative and quantitative recovery of metabolites in bile and faeces was
relatively low, most of the dose being recovered as parent drug.
Pharmacokinetics in special patient populations

No specific pharmacokinetic studies have been performed either in patients with
hepatic or renal insufficiency, orin children or elderly patients.

INDICATIONS AND USAGE

Artemether and lumefantrine is indicated for the treatment, including standby
emergency treatment, of adults, children and infants with acute, uncomplicated
infections due to P. falciparum or mixed infections including P. falciparum.
Because Artemether and lumefantrine is effective against both drug-sensitive
and drug-resistant P. falciparum it is also recommended for malaria infections
acquiredin areas where the parasites may be resistant to other anti-malarials.
Stand by emergency treatment:

Prescribers are advised to issue Artemether and lumefantrine for self
administration to the tourist

and business travelers considered to be non immune traveling remote or isolate
location far from the medical services.

Consideration should be given to official guidance regarding the appropriate

use of anti-malarial agents.

CONTRAINDICATIONS

Patients with known hypersensitivity to the active substances or to any of the

excipients.

Patients with severe malaria according to WHO definition.

Inthe first trimester of pregnancy (see warning and precaution)

Patients who are taking any drug which is°metabolized by the cytochrome

enzyme

CYP2D6 (e.g. flecainide, metoprolol, imipramine, amitryptyline,

clomipramine).

Patients with a family history of sudden death or of congenital prolongation of

the QTc interval on electrocardiograms, or with any other clinical condition
known to prolong the QTc interval.

* Patients with a history of symptomatic cardiac arrhythmia or with clinically
relevant bradycardia or with congestive cardiac failure accompanied by
reduced left ventricle ejection fraction.

* Patients with disturbances of electrolyte balance e.g. hypokalemia or
hypomagnesemia

* Patients taking drugs that are known to prolong the Qtc interval. These drugs

include;

- Antiarrhythmics of classes IA and Il

- Neuroleptics, antidepressive agents

-Certain antibiotics * including” some agents of the following classes:
fluoroquinolones,macrolides, imidazole and triazole antifungal agents

- genaindnon-sedating antihistamines (terfenadine, astemizole)

- Cisapride

WARNINGS AND PRECAUTIONS
Artemether and lumifantrine must not be used in the first trimester of pregnancy in
situations where other suitable and effective anti-malarials are available.

Artemether and lumifantrine has not been evaluated for the treatment of severe
malaria, including cases of cerebral malaria or other severe manifestations such
aspulmonary oedema or renal failure.

Artemether and lumifantrine has not been studied in patients with severe renal
or hepatic insufficiency and there for no recommendations can be made for
these groups of patients.

Artemether and lumifantrine is not indicated for, and has not been evaluated in, the
treatment of malaria due to P. vivax, P. malariae or P. ovale, although some
patients in clinical studies had co-infection with P. falciparum and P. vivax at
baseline. Artemether and lumifantrine is active against blood stages of
Plasmodium vivax, but is not active against hypnozoites. Therefore, sequential
treatment with primaquine may be usedto achieve hypnozoite eradication.

Due to limited data on safety and efficacy, Artemether and lumifantrine should not
be given concurrently with any other anti-malarial agent unless there is no
other treatment option.

If a patient deteriorates whilst taking Artemether and lumifantrine, alternative
treatment for malaria should be started without delay. In such cases, monitoring of
the ECG is recommended and steps should be taken to correct any electrolyte
disturbances.

The long elimination half-life of lumefantrine must be taken into account when
administering quinine in patients previously treated with Artemether and
lumifantrine.

If quinine is given after Artemether and lumifantrine, close monitoring of the ECG
is advised.

If Artemether and lumifantrine is given after mefloquine, close monitoring of food
intake is advised.

In patients previously treated with halofantrine, Artemether and lumifantrine
should not be administered earlier than one month after the last halofantrine
dose.

Artemether and lumifantrine is not indicated and has not been evaluated for
prophylaxis.

Halofantrine, quinine and quinidine are known to cause QT interval
prolongation.

Asymptomatic prolongation of QTc intervals by >30 ms, with an actual QTc >450
ms in males and >470 ms in females, was observed in approximately 5% of
patients treated with various dose regimens of Artemether and lumifantrine in
clinicaltrials. Itis possible that these changes were disease related.

In clinical trials in young children asymptomatic prolongation of QTc intervals
>30 msec was observed in 35% of children weighing 5-10 kg, 34.1% of children
weighing 10-15 kg and 23% of children weighing 15-25 kg.

Caution is recommended when combining Artemether and lumifantrine with drugs
exhibiting variable patterns of inhibition, induction or competition for CYP3A4

Patients who remain averse to food during treatment should be closely monitored
astherisk of recrudescence may be greater.

DRUGINTERACTION:

The likelihood of Artemether and lumifantrine interaction with other drug is minimal
in views of its short duration of administration and wide therapeutic index; three
specific pharmacokinetic and pharmacodynamic drug-drug interaction studies
with ketaconazole, mefloquine and quinine have been conducted in healthy
volunteers.

Interaction with anti malarial:

A drug interaction study with Artemether and lumifantrine in man involved
administration of a 6-dose regimen over 60 hours in healthy volunteers which was
commenced at 12 hours after completion of a 3 dose regimen of mefloquine or
placebo. Plasma mefloquine concentrations from the time of addition of
Artemether and lumifantrine were not affected compared with a group which
received mefloquine followed by placebo.

Pre-treatment with mefloquine had no effect on plasma concentrations of
artemether or the artemether/dihydroartemisinin ratio but there was a significant
reduction in plasma levels of lumefantrine, possibly due to lower absorption
secondary to a mefloquine-induced decrease in bile production. Patients should
be encouraged to eat at dosing times to compensate for the decrease in
bioavailability.

A drug interaction study in healthy male volunteers showed that the plasma
concentrations of lumefantrine and quinine were not affected when i.v. quinine (10
mg/kg BW over 2 h) was given sequentially 2 h after the last (sixth) dose of
Artemether and lumifantrine (so as to produce concurrent plasma peak levels of
lumefantrine and quinine). Plasma concentrations of artemether and
dihydroartemisinin (DHA) appeared to be lower. In this study, administration of
Artemether and lumifantrine to 14 subjects had no effect on QTc interval. Infusion
of quinine alone in 14 other subjects caused a transient prolongation of QTc
interval, which was consistent with the known cardio toxicity of quinine. This effect
was slightly, but significantly, greater when quinine was infused
after Artemether and lumifantrine in 14 additional subjects. It would thus appear
that the inherent risk of QTc-prolongation associated with i.v. quinine was
enhanced by prior administration of Artemether and lumifantrine.

Interaction with CYP450 3A4 inhibitors (ketoconazole)

Dose adjustment of Artemether and lumifantrine is considered unnecessary in
falciparum malaria patients when administered in association with ketoconazole
orother potent CYP3A4 inhibitors.

Interaction with CYP450 enzymes

Whereas in vitro studies with artemether at therapeutic concentrations revealed
no significant interactions with cytochrome P450 enzymes, the artemisinins have
some capacity to induce the production of the cytochrome enzyme CYP2C19, and
perhaps also CYP3A4. It is possible that iso-enzyme induction could alter the
therapeutic effects of drugs that are predominantly metabolised by these
enzymes.

Lumefantrine was found to inhibit CYP2D6 in vitro. This may be of particular
clinical relevance for compounds with a low therapeutic index. Co-administration
of Artemether and lumifantrine with drugs that are metabolised by this iso-enzyme
is contraindicated. In vitro studies indicated that lumefantrine metabolism is
inhibited by halofantrine and quinine.

Interaction with protease inhibitor anti-retroviral drugs

Due to variable patterns of inhibition, induction or competition for CYP3A4 with
protease inhibitor anti-retroviral drugs, use of such drugs, especially combinations
of them, concomitantly with Artemether and lumifantrine, requires clinical
surveillance and monitoring of clinical response/undesirable effects.

Other interactions

Administration of Artemether and lumifantrine is contra-indicated in patients taking
drugs thatare known to prolong the QT interval.

In patients previously treated with halofantrine, Artemether and lumifantrine
should be dosed atleast one month after the last halofantrine dose.

Due to the limited data on safety and efficacy, Artemether and lumifantrine should
notbe given concurrently with any other anti-malarial agent.

In addition, due to the propensity of some anti-malarial agents to prolong the QT
interval, caution is advised when administering Artemether and lumifantrine to
patients in whom there may still be detectable concentrations of these drugs in the
plasmafollowing prior treatments.

Pregnancy and lactation

Pregnancy -

There isinsufficient data from the use of artemether and lumefantrine in pregnant
women.

Artemether and lumifantrine treatment must not be used during the first trimester
of pregnancy in situations where other suitable and effective anti-malarials are
available. However, it should not be withheld in life-threatening situations, where
no other effective anti-malarials are available. During the
second and third trimester, treatment should only be considered if the expected
benefitto the mother outweighs the risk to the foetus.

Lactation

Women taking Artemether and lumifantrine should not breast-feed during their
treatment. Due to the long elimination half-life of lumefantrine (4 to 6 days), it is
recommended that breast feeding should not resume until at least one week after
the last dose of Artemether and lumifantrine unless potential benefits to the mother
and child outweigh the risks of Artemether and lumifantrine treatment.

Effects on ability to drive and use machines

Patients receiving Artemether and lumifantrine should be warned that dizziness or
fatigue/asthenia may occur in which case they should not drive or use
machines.

ADVERSE REACTIONS

The frequency of adverse events reported during clinical trial with Artemether and
lumifantrine was similar to or lower than that of other anti-malarial drugs used
as comparators.

Artemether and lumifantrine was generally well tolerated by children and adults,
with most sdverse events being of mild to moderate severity and duration. Many of
the reported events are likely to be related to the underlying malaria and/or to an
unsatisfactory response to the treatment rather than to Artemether and
lumifantrine. For other reports other alternative factors were identified as the more
likely cause of the events (e.g. concomitant drugs, concomitant infection) or the
information provided was too scarce to draw any conclusion.

The casual relationship with the use of Artemether and lumifantrine could not be
excluded for the following adverse events.

Adverse reactions are ranked under headings of frequency, the most frequent first,
using the following convention: Very common (1/10); common (1/100, <1/10);
uncommon (1/1,000, <1/100); rare (1/10,000, <1/1,000); very rare (<1/10,000),
including isolated reports.
Immune system disorders
Veryrare: Hypersensitivity
Nervous system disorders
Very common: Headache, dizziness
Common: Sleep disorder, paraesthesia
Uncommon: Somnolence, involuntary muscle contractions, hypoaesthesia,
abnormal gait, ataxia
Cardiac disorders
Common: Palpitation
Respiratory, tt ic and
Commrgn: Cough
Gastrointestinal disorders
Very common: Abdominal pain, anorexia
Common: Diarrhoea, vomiting, nausea
Skin and subcutaneous tissue disorders
Common: Pruritus, rash
Common: Arthralgia, myalgia
General disorders and administration site conditions
Common: Asthenia, fatigue
Asymptomatic QTc prolongation was reported in adults, children and infants but
no causal relation with Artemether and lumifantrine could be confirmed.
DOSAGE AND ADMINISTRATION
Tablets for oral administration
Artemether and lumifantrine dose should be taken with food (high fat) or with
milk.the food improves the absorption of the Artemether and lumifantrine.

In case of vomiting with in 1h of administration the dose should be repeated.

Practical scheme tor administering the correct dose of artemether/lumefantrine
tablets:

tissue disorders

Weightinkg | Tablets Dosage regimen

Day - 1 Day -2 Day -3
35 kg & above 6 0hrs.| 8 hrs| 24 hrs.| 36 hrs.[48 hrs.| 60 hrs.
1 1 1 1 1 1

Elderl

Although no studies have been carried out in the elderly, no special precautions or
dosage adjustments are considered necessary in such patients.

Stand by emergency treatment

The same six-dose regimen should be instituted at the onset of symptoms, with 1-4
tablets per dose, depending on bodyweight, being administered over the course
of three days.

Dosage inpatients with renal or hepatic impairment

No specific studies have been carried out in these groups of patients and no
specific dose adjustment recommendations can be made for these patients. Most
patients with acute malaria present with some degree of related hepatic
impairment. The adverse event profile did not differ in patients with and those
without hepatic impairment. Moreover, baseline abnormalities in liver function
tests improved in nearly all patients after treatment with Artemether and
lumifantrine.

New and recrudescent infections in adults, children and infants

Data for a limited number of patients show that new and recrudescent infections
can be treated with a second course of Artemether and lumifantrine.

STORAGE: Store in a cool, dry place below 30°C. Protect from light. Keep all
medicines out of reach of children.

PRESENTATION: 6 tablets in a blister.
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