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[image: image1.jpg]P. falciparum causes the most serious form of malaria. Infections with this
parasite can be fatal in the absence of prompt recognition of the disease and its
complications, and active patient management. The situation is complicated by
the increasing occurrence of P.falciparum resistant to chloroquine and other
antimalarials.

A.Drug Treatment

1. Uncomplicated malaria:
Chloroquin-sensitive P.falciparum, P.malaria, P.vivax and P.ovale

1.1. Chloroquine

3 day course viz 600 mg or 10mg base/ kg followed by 300mg or
Smg/kg 6 hours later on the 15t day and 300mg or Smg/kg. on 2nd
and 374 days . Any cholorquine lost through vomiting should be
replaced by additional doses.

Parenteral therapy may be used if the infection is severe or oral
administration is not possible. The regimen recommended by WHO
consists of a loading dose equivalent to 10mg of chloroquine base per
kg body weight given by slow constant, controlled rate intravenous
infusion in sodium chloride injection over a period of § hours and
followed by a further three 8 hour infusions each of 5mg per kg
during the next 24 hours. There should be close monitoring for
hypotension and other signs of cardiovascular toxicity.

Chloroquine may be given by intramuscular or subcutaneous routes.
The doses are 3.5mg per kg every 6 hours to a total dose equivalent to
25mg of the base per kg.

Patients should be converted to oral therapy as soon as possible.
Chloroquine suspension or syrup may be administered to comatose
patients by nasogastric tube.

To prevent relapses in P.vivax, P.malariae and P.ovale infections:
Primaquine 15mg per day on 4th-17th days. Pregnant women and
those with G6PD deficiency should not be given primaquine. Radical
cure with primaquine should be postponed until after delivery.
Weekly chloroquine can be given during the remaining weeks of
pregnancy.




[image: image2.jpg]Screening for G6PD should always be carried out before prescribing
primaquin. In G6PD positive persons, continuous malaria suppression
with proguanil hydrochloride, 100mg daily for 3 years will allow time
for the liver stages to die out naturally.

Papua New Guinea strains of P.vivax may be resistant to the 2 weeks
course of primaquine, and the course may need to be repeated or
extended to 3 weeks. Resistance can only be detected if relapse
occurs after the usual two week course.

Chloroquine - resistant P.vivax occurs in Indonesia, Papua New
Guinea, Solomon Islands and Myanmar. Infections acquired in areas
of chloroquine resistance are treated with single dose of mefloquine
15mg per kg. Halofantrine is an alternative drug to be considered.

Chloroquin-resistant P.falciparum occurs in Africa; south and central
America, Southern Asia, Indonesia, Malaysia, Philippines and
Oceania. All patients should be admitted to hospital and the response
to treatment followed with daily quantitative parasite counts.
Sensitivity is defined as clearance of asexual parasitaemia within 7
days of initiation of treatment, without subsequent recrudescence.
With effective treatment, the parasite density begins to diminish
within 24-36 hours. Parasites have usually disappeared after 3-5 days,
though gametocytes may persist over the next few weeks. Their
presence does not indicate treatment failure. Persistence of asexual
parasites after the 5th day indicates drug failure. Asexual parasites
may recrudesce days or weeks later, causing a febrile illness requiring
re-treatment.

. Quinine

Quinine salt (sulphate, hydrochoride or dihydrochloride) is the drug of
choice. Dosage for adults is 600mg of the salt orally every 8 hours
for 7 days. For children, a dose of 10mg of quinine salt per kg is
given every 8 hours. If the patient is vomiting, it must be given by
slow intravenous infusion over 4 hours every 8 hours until the patient
can take tablets.

Quinine can be used during pregnancy and in G6PD patients. Care
should be taken that women do not become hypoglycaemic.

Dosage for intravenous use: An initial loading dose of 20mg per kg
(max. 1.4Gm) given over 4 hours with maintenance infusion of 10mg
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per kg (max. 700mg) being started 8 to 12 hours later. A loading dose
should not be given if the patient has received quinine, quinidine, or
halofantrine during the previous 24 hours or mefloquine within the
preceding 7 days. If parenteral therapy is required for more than 48
hours, the dose should be reduced by one-third or one-half. Once the
patient 1s able to swallow tablets, complete the 7 day course of
quinine.

If IV infusion is not possible quinine dihydrochloride may be given
IM. 1in the anterior thigh, where doses, including the loading dose, are
the same as those used for I.V. use. The dose of quinine by IM
injection should be divided between two sites viz half the dose in each
anterior thigh.  Initial doses should not be reduced if there is hepatic
or renal impairment. If there is persistent renal failure on day 3,
quinine dose should be reduced by a third.

If quinine is not available, quinidine may be used. The regimen for
quinidine is similar to quinine, but the first dose is 15mg/kg followed
by 12 hourly doses of 7.5mg/kg.

Quinine and quinidine can cause hypotension if given too quickly.
Quinidine 1s potentially more cardiotoxic than quinine in causing
arrythmias so patients should have continuous ECG monitoring (to
detect prolongation of the QT interval) and blood pressure
measurements every 30 minutes during the infusion. It is therefore
not recommended as an alternative to quinine unless quinine is not
available.

Because resistance of P.falciparum to quinine has been reported in
Brazil, southeast Asia, and other areas, quinine is never used alone in
treatment.

Tetracycline enhances the curative effect of quinine and should be
given as a 7 day course of 250mg 4 times a day. Doxycyline (2mg/kg
twice a day maximal 100mg/dose) may be given instead of
tetracycline. Children under 8 years and pregnant women should not
be given tetracycline or doxycyline. Clindamycin is a suitable
alternative. )

Mefloquine

Mefloquine is now considered to be a suitable alternative to regimens
using quinine for the treatment of chloroquin-resistant or multidrug-
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resistant strains of P.falciparum. Mefloquine is used in combination
with artemisinin compounds.

Mefloquine can only be used in patients who can take oral
medication, as there is no parenteral formulation available. It is
therefore unsuitable for the sole treatment in severe infections.

The administration of mefloquine by the nasogastric route cannot be
relied upon in seriously ill patients. Mefloquine may be given to
patients after parenteral administration of quinine but a period of 12
hours should be allowed after the last dose of quinine to avoid
toxicity.

The WHO recommended dose is 15mg of mefloquine base per kg to a
maximum of 1000mg to be given as a single dose or in two divided
doses 12 hours apart. However, in areas (SE Asia & Brazil) of
multidrug resistant malaria, a dose of 25mg per kg given in two
divided doses 6 hours apart is recommended by WHO. For children
WHO recommends a dose of 15mg per kg given as a single dose or
25mg per kg given in two divided doses 6 hours apart to be suitable
for children under 45kg. It is not recommended in children weighing
less than Skg or under 3 months of age.

Fansidar

An alternative drug for treatment of choloroquine-resistant falciparum
infections is a combination of pyrimethamine 75mg with sulfadoxine
500mg given as an adult dose of 3 tablets with or without a short
course of oral quinine.

. Halofantrine

Is recommended for use in regions where there is chloroquine-
resistant P.falciparum. It is given orally in 3 doses of 500mg at 6 hour
intervals for adults. For children the dose is 8mg/kg given in 3 doses
at 6 hour intervals. An additional 3 doses are recommended on day 7
for non-immunes. It is not recommended for patients with cardiac
disease, or a family history of congenital QT prolongation, thiamine
deficiency, electrolyte disturbances and those taking arryhythmogenic
drugs including mefloquine and quinine. It is not recommended
during pregnancy or in breast-feeding women.
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The WHO recommends that these drugs should be reserved for
treatment of malaria in areas of multidrug-resistant malaria in patients
who have not responded to conventional treatment. For
uncomplicated multidrug-resistant malaria, artemisinin compounds
should be administered by mouth incombination with mefloquine.

Artesunate 200mg 1s given orally on day 1 followed by 100mg daily
for 6 days plus mefloquine 25mg base/kg on day 2 in two divided

doses 6 hours a part.

2. Severe or complicated falciparum malaria

The cornerstones of management of severe malaria are prompt diagnosis,
early administration of effective parenteral antimalarial drugs and
intensive care.

Quinine dihydrochloride in a loading dose of 20mg base/kg diluted in
500ml of normal saline, glucose or plasma is given by slow, constant,
controlled rate intravenous infusion over 4 hours. The loading dose
should not be used if the patient has received quinine, quinidine or
mefloquine durning the previous 12-24 hours.

A maintenance dose of 10mg quinine dihydrochloride/kg is infused over 4
hours every & hours until the patient is able to swallow tablets and to
complete a 7 day course of quinine.

If after 48 hours of parenteral treatment, the patient shows no
improvement, or there is evidence of renal or hepatic impairment, the
maintenance dose should be reduced by 30%. The dose should be
reduced at any stage if the plasma concentration exceeds 15mg/litre.

Quinindine 1s an alternative to quinine only when quinine is not
immediately available. Quinidine gluconate 15mg base/kg (loading dose)
by IV infusion over 4 hours, then 7.5mg/kg over 4 hours; repeat every 8-
12 hours until patient can take oral medication.

The quinidine infusion should be temporarily slowed or stopped for a QT
interval > 0.6 secs, an increase in QRS complex by >50% or hypotension
unresponsive to fluid challenges.

If the parasitaemia exceeds 50%, exchange transfusion should be
considered. In addition to quinine or quinidine, administer doxycycline
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in 4 doses daily for 7 days.

In areas where quinine resistance occurs (Thai borders) use artemether IM
(3.2mg/kg the first day, followed by 1.6mg/kg/day for 5 days) or
artesunate IV or IM (2mg/kg on the 15t day, followed by 1mg/kg/day for 5
days). In hyperparasitemic cases, artesunate lmg/kg may be given 4-6
hours after the 18! dose and daily for 5-7 days. To ensure radical cure, a
dose of mefloquin 15-25mg/kg by mouth should be given on day 2 in two
divided doses 6 hours apart.

An alternative drug for resistant falciparum infections is a combination of
pyrimethamine 75mg with sulfadoxin 500mg given as adult dose of 3
tablets with or without a short course of oral quinine.

B. Complications:

Jaundice

Cerebral malaria

Generalized convulsions

Renal failure

Hypoglycaemia

Fluid, electrolyte, acid-base disturbances,
Pulmonary oedema

Circulatory collapse and shock
Disseminated intravascular coagulation
Hyperpyrexia

Hyperparasitaemia

Malarial haemoglobinuria

1. General management:

The following measures should be applied to all patients with clinically
diagnosed or suspected severe malaria:

Antimalarials should be started parenterally. Start oral treatment as soon
as reliably possible.

Patients should be admitted to an ICU.
Frequent monitoring for hypoglycaemia is important.

Monitor urine output and look for appearance of black urine.
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Reduce high body temperatures (> 39°C) by tepid sponging, fanning and
antipyretics.

Blood cultures if the patient goes into shock while undergoing treatment.

Administer a prophylactic anticonvulsant eg. Phenobarbital sodium 10-
15mg/kg I.M.

Avoid drugs which increase the risk of gastrointestinal bleeding such as
aspirin and corticosteroids.

. Management of Complications:

2.1. Cerebral malaria

S
8]

Clinical features: Convulsions are common. Retinal haemorrhages
are associated with a poor prognosis in adults. Papilloedema is rare.
Abnormalities of eye movement, tooth grinding, pouting may be
present. Commonest neurological picture in adults is one of a
symmetrical upper motor neuron lesion.  Decerebrate rigidity,
decorticate rigidity and opisthotonos may occur. Neck rigidity and
photophobia are absent.

CSF is clear with increased protein and lactic acid.

Management:
Accurate input and output charting. Single IM. injection of
phenobarbital sodium 10-15mg/kg prophylactically.

Treat convulsions with diazepam (0.15mg/kg maximum 10mg for
adults) given by slow LV. injection or by deep I.M. injection of
paraldehyde (0.1mlkg).

. Anaemia

If the haemotocrit falls below 20%, transfuse fresh blood or packed
cells. )

Give 20mg lasix during the blood transfusion to avoid circulatory
overload.
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2.4.

2.5.

2.6.

Renal failure

This complication which occurs among adults is due to acute tubular
necrosis and is usually reversible.

Management:
Measure central venous pressure (CVP) to exclude dehydration.
Infuse normal saline until CVP is between 0-5 cm H20.

Peritoneal dialysis or haemodialysis is indicated if the patient is
oliguric after adequate rehydration and blood urea and creatinine rise
progressively. :

Hypoglycaemia

Clinical features: Symptoms of anxiety, sweating, breathlessness, and
tachycardia may develop into deteriorating consciousness,
convulsions, shock and coma.

Management:
If detected, give 50% glucose; 50mg by L.V. bolus, followed by an L.V

infusion of 5% or 10% glucose. Monitor blood glucose levels since
hypoglycaemia may recur.

Fluid, electrolyte, acid-base disturbances
Hyperventilation may indicate acidosis.

Management:

Watch for signs of dehydration: reduced ocular tension, reduced skin
turgor, cool extremities, postural hypotension, reduced peripheral
venous filling, low jugular venous pressure (JVP), oliguria, high urine
specific gravity, urine sodium conc. less than 20mm/L.

If evidence of dehydration, give normal saline or 5% dextrose; but
avoid overload. Monitor BP, urine volume, JVP or CVP. Improve
oxygenation by (&) clearing airway (b) increasing concentration of
inspired oxygen ( ¢) ventilatory support if necessary.

Pulmonary oedema

First indication of impending pulmonary oedema is an increase in the
respiratory rate.
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Management:

Keep patient upright

Give high concentration of oxygen

Lasix 40mg I.V. Ifnoresponse, increase the dose to a maximum of
200mg.

Ventilatory support with PEEP (positive end expiratory pressure) may
be needed.

If due to fluid overload,

Stop I'V fluids

Use haemofiltration if available

Lasix as above

If no improvement, withdraw 2501 of blood into a transfusion bag fo
auto transfusion later. :

. Circulatory collapse (algid malaria)

Often associated with Gram negative septicaemia, pulmonary
oedema, metabolic acidosis, and following massive gastroinestinal
haemorrhage.

Management:

Correct hypovolaemia

Blood culture and sensitivity

Start broad spectrum antibiotics. Adjust according to blood culture
results.

Maintain CVP between 0 and Scm H20

Dopamine if necessary

Disseminated intravascular coagulation (DIC)

DIC occurs in fewer than 10% of patients. Thrombocytopenia is
common.

Management:

Transfuse fresh blood, clotting factors, platelets.

If the prothrombin or partial thromboplastin times are prolonged, give
Vit. K 10mg by slow IV infection.

Hyperpyrexia

Hyperpyrexia is associated with convulsions, delirium and coma.

High temperatures (42°C and above) may cause permanent
neurological sequelae.
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Management:
If rectal temperature is above 39°C, apply tepid sponging and fanning.
Give antipyretics viz paracetamol 15mg/kg.

Hyperparasitaemia

Management:

Initial dose of parenteral antimalarial therapy.

Exchange or partial exchange transfusion if parasitaemia exceeds 10%
in a severely ill patient.

Malarial haemoglobinuria

Management:

Transfuse fresh blood to maintain haemotocrit above 20%

Monitor JVP or CVP to avoid fluid overload and hypovolaemia.

Lasix 20mg IV.

If oliguria and acute renal failure develops peritoneal dialysis or
haemodialysis may be required.

. Special groups

Children: cough, convulsions are common. Neurological sequelae are
more common than in adults. Hypoglycaemia are common.
Pulmonary oedema and renal failure are rare in children. Extreme
opisthotonus may be mistaken for tetanus or meningitis.

Management:

Treat convulsions with paraldehyde 0.1ml/kg given intramuscularly.
Diazepam may be used. _

If the hematocrit falls below 15% in a normally hydrated child
transfuse fresh blood or packed cells.

Lasix 1-2mg/kg upto a maximum of 20mg IV to avoid fluid overload.
Unconscious children should be given glucose regularly to avoid
starvation hypoglycaemia.

. Pregnancy

Increased risk of abortion, still birth, premature delivery, and low
birth weight of their infant.
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Admit to ICU

Monitor uterine contractions and fetal heart rate.

Shorten second stage by forceps or vacuum extraction, or caesarean
section.

Chloroquine, quinine can be used safely in pregnancy. Mefloquine is
safe in the 20d half of pregnancy. Recently atovaquone plus
proguanil has been recommended.

2.14. Poor prognostic indicators

Clinical

Age below 3 years, deep coma, convulsions, absent corneal reflexes,
decerebrate rigidity, renal failure, pulmonary oedema, and retinal
haemorrhages.

Laboratory

Hyperparasitemia  >5%  peripheral schizontemia, peripheral
leucocytosis, PCV <20%, Hb <4.4mml/L or 7.1g/dl.

Blood glucose <2.2mmol/L.

Low CSF glucose

Creatinine > 265mmol/L

High CSF lactic acid >6mmol/L

Raised venous lactic acid >6mmol/L

More than 3 fold elevation of aminotransferases, low antithrombin III
levels.

C. Situation of Malaria in Bahrain



Bahrain has achieved interruption of local malaria transmission since 1980, and therefore classified as a country from Group1. Keeping this great achievement is an important objective as part of malaria control strategy. Malaria and vector control operations are now directed within Roll Back Malaria framework toward better and successful situation of control. 

Malaria cases are passively detected through governmental and private hospitals, health centres and clinics. Confirmed cases by examination of blood smears are notified to Communicable Diseases Section in Public Health Directorate, through which notified cases are then reported to Vector and Malaria Control Group at Environmental Health Section who will carry out surveillance for the reported cases.
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1. Reporting of cases

Malaria is 2 notifiable disease in Bahrain. All doctors and laboratories are
required to report a case of malaria by completing the notifiable diseases
return form. It is extremely important that the personal details are
provided as the patient will need to be interviewed by the public health
inspector.

2. Case Investigation Form:

A form will be completed for each case of malaria reported. The aim
being to determine if the case is imported or indigenous. The health
inspector will survey the area surrounding the patients home, to detect any
mosquito  breeding requiring residual insecticide. Information on
treatment given will be collected to ensure that patients with P.vivax,
P.ovale and P.malariae infection receive radical treatment and to detect
any resistance to commonly used anti malarial drugs.

v

. G6PD Test

Doctors are urged to request G6PD test in addition to screening for
malaria parasite in all fever cases suspected to be due to malaria. If the
blood test result is positive for P.vivax, P.malaria, and P.ovale, the patient
will need to treated with primaquin to prevent relapses. The laboratory
result of G6PD screening will be helpful to the next treating doctor when
prescribing primaquin.

4. Hospitalization
All cases presenting with fever due to P.falciparum must be hospitalized

as vital signs and parasite count will need to be monitored at frequent
intervals.
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