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Suspect septicaemia, take blood for cultures; give parenteral broad-

Shock . . L
spectrum antimicrobials, correct haemodynamic disturbances.

2 |t is assumed that appropriate antimalarial treatment will have been started in all cases.

b Prevent by avoiding excess hydration

Additional aspects of management

Fluid therapy

Fluid requirements should be assessed individually. Adults with severe malaria are very vulnerable to fluid overload, while children
are more likely to be dehydrated. The fluid regimen must also be adapted to the infusion of antimalarial drugs. Rapid bolus infusion
of colloid or crystalloids is contraindicated. If available, haemofiltration should be started early for acute kidney injury or severe
metabolic acidosis, which do not respond to rehydration. As the degree of fluid depletion varies considerably in patients with
severe malaria, it is not possible to give general recommendations on fluid replacement; each patient must be assessed
individually and fluid resuscitation based on the estimated deficit. In high-transmission settings, children commonly present with
severe anaemia and hyperventilation (sometimes termed “respiratory distress”) resulting from severe metabolic acidosis and
anaemia; they should be treated by blood transfusion. In adults, there is a very thin dividing line between over-hydration, which
may produce pulmonary oedema, and under-hydration, which contributes to shock, worsening acidosis and renal impairment.
Careful, frequent evaluation of jugular venous pressure, peripheral perfusion, venous filling, skin turgor and urine output should be
made.

Blood transfusion

Severe malaria is associated with rapid development of anaemia, as infected, once infected and uninfected erythrocytes are
haemolysed and/or removed from the circulation by the spleen. Ideally, fresh, cross-matched blood should be transfused; however,
in most settings, cross-matched virus-free blood is in short supply. As for fluid resuscitation, there are not enough studies to make
strong evidence-based recommendations on the indications for transfusion; the recommendations given here are based on expert
opinion. In high-transmission settings, blood transfusion is generally recommended for children with a haemoglobin level of < 5 g/
100 mL (haematocrit < 15%). In low-transmission settings, a threshold of 20% (haemoglobin, 7 g/100 mL) is recommended. These
general recommendations must, however, be adapted to the individual, as the pathological consequences of rapid development of
anaemia are worse than those of chronic or acute anaemia when there has been adaptation and a compensatory right shift in the
oxygen dissociation curve.

Exchange blood transfusion

Many anecdotal reports and several series have claimed the benefit of exchange blood transfusion in severe malaria, but there
have been no comparative trials, and there is no consensus on whether it reduces mortality or how it might work. Various
rationales have been proposed:

» removing infected red blood cells from the circulation and therefore lowering the parasite burden (although only the
circulating, relatively non-pathogenic stages are removed, and this is also achieved rapidly with artemisinin derivatives);

« rapidly reducing both the antigen load and the burden of parasite-derived toxins, metabolites and toxic mediators produced by
the host; and

» replacing the rigid unparasitized red cells by more easily deformable cells, therefore alleviating microcirculatory obstruction.

Exchange blood transfusion requires intensive nursing care and a relatively large volume of blood, and it carries significant risks.
There is no consensus on the indications, benefits and dangers involved or on practical details such as the volume of blood that
should be exchanged. It is, therefore, not possible to make any recommendation regarding the use of exchange blood transfusion.

Concomitant use of antibiotics

The threshold for administering antibiotic treatment should be low in severe malaria. Septicaemia and severe malaria are
associated, and there is substantial diagnostic overlap,particularly in children in areas of moderate and high transmission.Thus
broad- spectrum antibiotic treatment should be given with antimalarial drugs to all children with suspected severe malaria in areas
of moderate and high transmission until a bacterial infection is excluded. After the start of antimalarial treatment, unexplained
deterioration may result from a supervening bacterial infection.Enteric bacteria (notably Salmonella) predominated in many trial
series in Africa, but a variety of bacteria have been cultured from the blood of patients with a diagnosis of severe malaria.

Patients with secondary pneumonia or with clear evidence of aspiration should be given empirical treatment with an appropriate
broad-spectrum antibiotic. In children with persistent fever despite parasite clearance, other possible causes of fever should be
excluded, such as systemic Salmonella infections and urinary tract infections, especially in catheterized patients. In the majority of
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