
Injection

    This medicinal product is subject to additional monitoring. This will allow quick identification of new safety information. Healthcare professionals are asked to report any
      suspected adverse reactions.

For I.M / I.V. use

PHARMACEUTICAL FORM
Powder for solution for injection

CLINICAL PARTICULARS
THERAPEUTIC INDICATIONS:
                         is indicated for the initial treatment of severe malaria in adults and children.
Limitations of Use:
                 injection does not treat the hypnozoite liver stage forms of Plasmodium and will therefore, not prevent relapses of malaria due to Plasmodium vivax or
Plasmodium ovale. 
Concomitant therapy with an antimalarial agent such as an 8-aminoquinoline drug is necessary for the treatment of severe malaria due to P. vivax or P. ovale. Consideration
should be given to guidance on the appropriate use of antimalarial agents.

POSOLOGY AND METHOD OF ADMINISTRATION:
It is recommended that                          should be used to treat patients with severe malaria only after consultation with a physician.
Initial treatment of severe malaria with artesunate should always be followed by a complete treatment course with appropriate oral antimalarial therapy.

Posology:
Adults and children weighing at least 20 kg:               30mg is administered at a dose of 2.4mg of artesunate / kg body weight, by intravenous (IV) or
intramuscular (IM) injection, at 0, 12 and 24 hours, then once daily until oral treatment can be substituted. 
Children weighing less than 20 kg:                 30mg is administered at a dose of 3mg of artesunate / kg body weight, by intravenous (IV) or intramuscular (IM)
injection, at 0, 12 and 24 hours, then once daily until oral treatment can be substituted. 
                         30mg should be administered for a minimum of 24 hours (3 doses), regardless of the patient’s ability to tolerate oral medication earlier. 
After at least 24 hours of                  30mg, and when able to tolerate oral medication, the patient should be switched to a complete treatment course of an oral
combination antimalarial regimen. 
Preparation: Because of the instability of artesunate in aqueous solutions the reconstituted solution must be used within one hour of preparation.
The required dose of artesunate should be calculated (dose in mg = patient’s weight in kg x 2.4 OR dose in mg = patient’s weight in kg x 3 for children weighing less than 20kg,
respectively) and the number of vials of artesunate needed should be determined prior to reconstituting the artesunate powder.
Direction for reconstitution: 
Step 01: 
     Using a syringe, withdraw 0.5ml for 30mg vial OR 1ml for 60mg vial OR 2ml for 120mg vial respectively of the supplied Sodium Bicarbonate Injection 5% solvent from the
     ampoule.
     Inject the Sodium Bicarbonate Injection 5% into the vial containing the artesunate powder.
    Shake the vial for several minutes to mix well until the powder is completely dissolved and the solution is clear. If the solution appears cloudy or a precipitate is present, it
     should be discarded.
Following reconstitution, the solution must be diluted according to the method of injection, as described below:
Step 02: 
Dilution for intravenous (IV) injection (10mg/ml):
     Using a syringe, add 2.5ml for 30mg vial OR 5ml for 60mg vial OR 10ml for 120mg vial respectively of Sodium Chloride Injection 0.9% to the vial containing the
     reconstituted artesunate solution. This will yield 3ml for 30mg vial OR 6ml for 6mg vial OR 12ml for 120mg vial respectively of a solution containing artesunate 10mg/ml.
   Shake to mix well, ensuring that the resulting solution is still clear. If the solution appears cloudy or a precipitate is present, it should be discarded. The volume of the
     solution required (ml) will be:  Volume (ml) = [dose (mg)] ÷ 10
     Withdraw the required volume of artesunate solution from the vial with a syringe. Then inject slowly intravenously, over 1-2 minutes.
                         should not be administered as an intravenous drip.
Dilution for intramuscular (IM) injection (20mg/ml):
     Using a syringe, add 1ml for 30mg vial OR 2ml for 60mg vial OR 4ml for 120mg vial respectively of Sodium Chloride Injection 0.9% to the vial containing the reconstituted
     artesunate solution. This will yield 1.5ml for 30mg vial OR 3ml for 60mg vial OR 6ml for 120mg vial respectively of a solution containing artesunate 20mg/ml.
   Shake to mix well, ensuring that the resulting solution is still clear. If the solution appears cloudy or a precipitate is present, it should be discarded. The volume of the
     solution required (ml) will be: Volume (ml) = [dose (mg)] ÷ 20
     Withdraw the required volume of artesunate solution from the vial with a syringe and then inject intramuscularly; the anterior thigh is usually the preferred site for injection. If
      the total volume of solution to be injected intramuscularly is large, it may be preferable to divide the volume and inject it at several sites, e.g., both thighs.
      Do not use water for injection for reconstitution of the artesunate powder or for dilution of the resulting solution prior to injection.
Elderly: No dose adjustment is required.
Renal and hepatic impairment: No dose adjustment is required.
Paediatric population: No dose adjustment is recommended based on age or weight.

CONTRAINDICATIONS:
Hypersensitivity to the active substances, or to any other artemisinin antimalarial agent.

SPECIAL WARNINGS AND PRECAUTIONS FOR USE:
Hypersensitivity: Allergic reactions including anaphylaxis, are known to be reported. Other reported allergic reactions include urticaria, rash and pruritus. Discontinue
artesunate injection administration and continue therapy with another antimalarial drug.
Post-artesunate delayed haemolysis (PADH): Characterized by decreased haemoglobin with laboratory evidence of haemolysis (such as decreased haptoglobin and
increased lactate dehydrogenase) with onset at least 7 days and sometimes several weeks after initiating artesunate treatment. 
PADH is known to occur very commonly after successful treatment of severe malaria that commenced with IV artesunate in returning travelers. The risk of PADH may be
highest in patients with hyper-parasitemia and in younger children. 
Patients should be monitored for evidence of haemolytic anemia for 4 weeks after starting artesunate treatment. Spontaneous recovery from PADH usually occurs within a few
weeks. Some patients require transfusion. 
Reticulocytopenia: Both, known animal preclinical data and known human data from clinical trials have suggested that reversible reticulocytopenia occurs at least commonly
in association with treatment with  artesunate. The reticulocyte count recovers after cessation of treatment.
Malaria due to Plasmodium vivax, Plasmodium malariae or Plasmodium ovale: Artesunate is not known to be evaluated in the treatment of severe malaria due to
Plasmodium vivax, Plasmodium malariae or Plasmodium ovale. Available data indicates that it is effective against all Plasmodium species. Patients treated initially with
artesunate for severe malaria due to P. vivax or P. ovale should receive an antimalarial agent that is active against the hypnozoite liver stage forms of Plasmodium.
Infants aged less than 6 months: There are insufficient known clinical data to establish the safety and efficacy of artesunate in infants below 6 months of age. 
Elderly: There are insufficient clinical data to establish the safety and efficacy of intravenous artesunate in patients aged 65 years and older with severe malaria.
Sodium: When given by intravenous injection (into the vein). This medicine contains 31.40mg sodium in each intravenous injection. This is equivalent to 1.6% of the recommended 
maximum daily dietary intake of sodium for an adult.
When given by intramuscular injection (into the muscle). This medicine contains 20.77mg sodium in each intramuscular injection. This is equivalent to1.06% of the recommended 
maximum daily dietary intake of sodium for an adult.

INTERACTION WITH OTHER MEDICINAL PRODUCTS AND OTHER FORMS OF INTERACTION:
No clinical drug-drug interactions studies have been conducted with artesunate. 
Effect of other medicinal products on artesunate and/or dihydroartemisinin (DHA): Co-administration of artesunate with strong inhibitors of UGT enzymes (e.g. axitinib,
vandetanib, imatinib, diclofenac) may increase plasma exposures to DHA and should be avoided if possible.
Co-administration of artesunate with UGT inducers should be avoided (e.g. nevirapine, ritonavir, rifampicin, carbamazepine, phenytoin) may decrease DHA exposures, leading
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to a reduction or loss of efficacy.
Effect of artesunate and/or DHA on other medicinal products: Caution is advised when co-administering artesunate with substrates of CYP3A4 or CYP1A2 that have
narrow therapeutic windows.

PREGNANCY AND LACTATION:
Pregnancy: There is limited clinical experience with the use of artesunate in the first trimester of pregnancy. A risk to the foetus cannot be excluded. The use of artesunate in
the first trimester is therefore, not recommended unless the benefit to the mother outweighs the risk to the foetus.
As a precautionary measure, it is preferable to avoid the use of artesunate during the second or third trimester of pregnancy.
Breast-feeding: DHA, a metabolite of artesunate, is present in human milk. There are no data on the effects of artesunate or DHA on the breastfed infant or on milk
production. The benefits of breastfeeding to mother and infant should be weighed against potential risk from infant exposure to DHA through breast milk.
Fertility: No fertility data are available in humans. 

EFFECTS ON ABILITY TO DRIVE AND USE MACHINES: 
No studies on the effects on the ability to drive and use machines are known to be performed. Patients should be warned not to drive or use machines if they feel tired or dizzy.

UNDESIRABLE EFFECTS:
Very Common: Anemia, reduced reticulocyte count, post-artesunate delayed haemolysis.
Common: Rhinitis, dizziness, dysgeusia, headache, bradycardia, hypotension, phlebitis, cough, abdominal pain, diarrhoea, vomiting, hyperbilirubinemia, jaundice,
haemoglobinuria, acute renal failure, pyrexia, ALT increased, AST increased.
Uncommon: Anorexia, flushing, nausea, constipation, Stevens-Johnson syndrome, pruritus, rash, urticaria, fatigue, pain at injection site.
Unknown: Anaphylaxis.

OVERDOSE:
In cases of suspected overdosage symptomatic and supportive therapy should be given as appropriate.

PHARMACOLOGICAL PROPERTIES
PHARMACODYNAMIC PROPERTIES: 
Pharmacotherapeutic group: Antiprotozoals, artemisinin and derivatives. ATC code: P01BE03.

Mechanism of action: The antimalarial mechanism of action of artesunate is generally thought to depend upon activation involving iron-mediated cleavage of the
endoperoxide bridge of DHA to generate an unstable organic free radical followed by alkylation, where the free radical binds to malarial proteins leading to destruction of
parasite membranes.
In-vitro activity: Available in-vitro data indicate that artesunate 50% inhibitory concentrations (IC50 values) are broadly comparable for P. falciparum and for the other
Plasmodium species that cause malaria in humans (P. vivax, P. ovale, P. malariae, P. knowlesi).
Artemisinin resistance: Decreased susceptibility to artesunate and other artemisinins, manifesting clinically as slower rates of parasite clearance is associated with mutation 
in the K13 gene, which encodes the parasite’s Kelch propeller protein Kelch13.

PHARMACOKINETIC PROPERTIES: 
Absorption: Following intravenous administration of artesunate as a bolus injection over 1-2 minutes, the pharmacokinetics of artesunate and dihydroartemisinin in plasma
are shown below:
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Parameter Artesunate
Cmax (ng/mL) 
V (L/kg)
CL (L/kg/h)

1020-3260
1.3
3.4 

t½ (min)
AUC (ng-h/mL)

DHA
2060-3140
0.75 (median value)
1.1

15
727-750

80
2017-3492

Following intramuscular administration, artesunate is rapidly absorbed. Time to reach peak plasma concentration: Within 15 minutes (DHA).

Distribution: Artesunate and DHA distribute into the extracellular body fluid. DHA is approximately 93% protein-bound in patients with uncomplicated malaria infection.
Erythrocytes infected with Plasmodia have been reported to contain very high DHA concentrations compared to plasma levels (e.g. 300-fold vs. mean plasma concentrations).
Biotransformation: Artesunate is converted to DHA by cytochrome 2A6 and blood esterases. In human liver microsomal incubations of DHA, DHA-glucuronide was the only
metabolite found. In urine from patients, α-DHA-β-glucuronide (α-DHA-G) and a variable amount of the tetrahydrofuran isomer of α-DHA-G was identified. DHA itself was
present only in very small amounts.
Elimination: Artesunate is very rapidly eliminated from blood (within a few minutes) via conversion to DHA. DHA is eliminated from blood within a few hours after an
intravenous dose, mainly via urinary excretion of glucuronides.

Special populations: 
Elderly: There are no pharmacokinetic data available after intravenous artesunate dosing in patients aged 65 years or older with severe malaria.
Renal and hepatic impairment: No pharmacokinetic data are available for patients with impaired renal and hepatic function. 
Paediatric population: There are limited PK data on the use of IV artesunate in neonates and infants. 

SHELF LIFE
See expiry on the pack.

AVAILABILITY
                         injection 30mg in a pack of 1’s.
                          injection 60mg in a pack of 1’s.
                          injection 120mg in a pack of 1’s.

INSTRUCTIONS
Dosage: As directed by the physician. 
To be sold on the prescription of a physician only. 
Keep out of reach of children. 
Do not store over 30°C, and protect from heat, light and moisture. 
Improper storage may deteriorate the medicine.
The reconstituted solution must be used immediately.

Manufactured by:
SAMI Pharmaceuticals (Pvt.) Ltd.
F-95, Off Hub River Road, S.I.T.E., Karachi-Pakistan
www.samipharmapk.com
Mfg. Lic. No. 000072
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For 
Injection 30mg

2.5ml
1ml

0.5ml 1ml
5ml
2ml

2ml
10ml
4ml

For 
Injection 60mg

For 
Injection 120mg

Steps

Step 1

Step 2

For IV / IM
For IV
For IM


