INTRODUCTION

Malaria is endemic throughout most of the trop-
ics. Of the approximately 3.2 billion people living in
endemic areas, there are 350 to 500 million symptom:
atic cases of malaria annually with an estimated 1 mil-
\on deaths each year'. Nearly all serious llinesses and
deaths due to malaria are caused by Plasmodium
falciparum.

Severe malaria |s acute malaria with major signs
of argan dysfunction andfor high level of parasite mia.
I endemic areas, young children and pregnant women
are al high risk for severe malaria. Older children and
aduits develop partial immunity after repeated nfec-
fions: these groups are thus at relatively low risk for
severe disease. Travelers to areas where malaria is
endemic generally have no previous exposure to ma-
laria parasites and so are at high risk for severe dis-
ease,

CASE REPORT

A 35 years farmer farming in Bannu his homea
town woke up with high grade fever with rigors and
ehille went 1o local doctor received antimalarial
artemether. Next day fever dropped but he developed
geap jaundice, nausea, dark color urine 'like coffee’.

On admission we found sevare anemia, throm-
Bocytopenia and renal failure and remarkable jaundice.
There was no spleenomegaly hepatomegaly. Blood
smear was positive for B falciparum and P vivax, GEFD
gnzyme levels wera normal, Heamodialysis was per-
formed immediately started on quinine injectable with
w fluids, Four pints of packed cells were transfused.
Aher five sessions of dialysis he became polyuric. Was
gischarged home and at follow up after 2 weeks had
pormal renal function.

DEFINITION

Severa malaria is generally defined as acule
malaria with high levels of parasitemia (> 5 percent)
and/or major signs of organ dystunclion

. Aliered consciousness with or without convul-
sions

. Respiratory distress or acule respiralory distress
gyndrome (ARDS)

. Circulatory collapse

. Renal failure, hemoglobinuria ("blackwater
fever”)

A CASE REPORT ON BLACK WATER FEVER AND
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. Hepatic {ailura
. Disseminated Intravascular coagulation
. SEVErs anema

2 Hypoglycemia

The clinical manifestallons of severe malaria vary
with age and geography. In areas where malaria is en-
dermic, young children (ages 2 1o 5 years) are al high
sk for severe malaria, asare pregnant wormen, Older
ehildren and adults develop partial immunity after re-
peatad infection, and thus are at ralativaly law risk for
severe discase, Travelers to areas where malaria s
ancemic generally have no previous exposure [0 ma-
laria parasites and so are at high risk fer pregression
to cevers disesase il infeclted with B falciparum®®. For
this reason, it is important to consider malania in the
differential diagnosis of all tebrile patients with-a his-
{ory of travel to areas where the dissase s endemic.
zures, hypoglycemia, and severe anemia are rela-
tively mare commaon in children, whereas acute ranal
failure, jaundice; and pulmanary edema ane more com-
mon in-adults: Cerebral malaria (with coma), SHocK,
acidosls and respiralory arrest may gcour at any age.

DIAGNOSIS

The diagnosizs of malara and degree of para-
sitemia is astablished by blood smear, In'genearal, the

are many asymplomatic patients with high parasilemia,
and patients with severe malaria can present with low
density. infection

CLINICAL MANAGEMENT

General principles

Death due to severe malana can ocour within
hours of presentation; so prompt assessment and ini
tiation of anttmalarial therapy is essential, Patignts
should be evaluated with attention 1o findings consis-
tent with malaria as well as additional and/ar allerna
tive causes of presenting sympioms. Afull neuroiogic
assessment should be performed; including assess-
ment of the Glasgow coma scale is suitable for adults,

and rhythm, blood pressure oxygen saturalion, and
weight should be noted, as should capiliary relill and
degres of pallor,

{ primanys importance in the treatment of ma-
lariais the provision of prompt, eftective therapy and
concurrent supporive care to manage life-threalehing
complications of the disease. Supporiivé Measures
{e.q.. oxygen, venlilalory suppart, cardiac monitonng,
and pulse oximetry) should be instituted as negded
During this time, intravenaus catheters should be
placed and finger prick biood samples should be ob-
tained for laboratory tests needed immediately, Point-
of-care 1esting machines can be used for rapid deler-
mination of hematocrit, packed cell volume (PCV) or
hemogloebin, glucose, and laciate, Parasitermia canalso
be determined quickly but requires @ micrascope
Additional 1ests can be dane iffwhen indicated: eled-
tralytes, full Blood count, type and cross, blood cul-
lure, and clolting studies. Unconscious patients should
have a lumbar puncturs to rule oul concomitant bac-
terial meningitis in the absence of contraindications
{e.g., papiledema). These tasks should overlap with
institution of antimalartal freaiment as wall as other
ancillary therapies as needed (including anticonvul-
sanls, Intravenous glucose and fluids, antipyratics.
aribiolics, and bloed transiusion)

Repeat clinical assessmenis should be per-
formed every twa 10 Tour hours for prompt deteClion
and management of complications (in an intensive care
setting, if possible). If the coma score decreases after
initiation of treatment, investigations should focus on
he possibiiity of seizures, bypoglycemia, or warsen-
ing anemia, Repeat laboratory assessments of para-
siternia, hemoglobin/hematocrit, glucose. and lactate
should be perdormed in sbhour intervals used to guide
management decisions .

Antimalarial therapy

There are two major classes of grugs avatable
iorparenterat freatment of severa malaria; the cinchona
alkalgids {quining and quiniding) and the aremisinin
derivatives (arlesunaie, artemether and artemotil)
Cuinine has been mainstay of antimalarial therapy for
centuries and remains the preterred treatment in many
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‘Bas. However, data comparing quining and
temisiming suggest thal intravenous artesunate is
wferabile for treatment of adults with severe faleiparum
@laria (in areas where intravenous arnesunale of reli-
slequality is readily available)®, In other argas, inira-
nous quining (or guinidine in the United States) re-
alns the drug of cholca.

Guinine/quinidine — Intravenous quinine re-
maing the treatment of choice for children in Af-
rica-and for areas wharg infravenous anlesunate
of rellable guatity is not readily available, Ag noted
above, the monality benefit of anesunate over
quining has been observed among adults sur-
viving =24 hours after starting treatment®, Since
hali of pedialric deaths ocour within the first 24
Rours aftar starting treatment, thie mortality ban-
efit in this group is not cerain. A multi-center
study comparing artesunate and quining among
African children with severe malaria ls underway,
and the preferred approach 1o therapy may be
modified on the basis of subsequent findings.

Intravenous guinine dihydrochloride 20 mg salt/
kg {in 5 percent dextrose) loading doze over 4
nours, followed by 20 10 30 mg salt/kg divided
inta twa 1o three equal administrations of 10 mg
salt’/kg (over 2 hours) at 8 or 12 hour inlervals
(rmaximum 1800 mg salt/day), Solulions diluted
o 60 mg/mL guining ditydrochloride are less
painful than more concentrated preparations’,

If intravenous. infusions cannot be given,
uinine can be administered via intramuscular injeg-
an. Two Injections of 10 mo/kg quinine (diluted 1o 60
1100 mgiml) should be administered 4 hours apart,
hecantarnor thigh is preferred over the gluteal region
1 enimirmize the risk of sciatic nerve damage.

rereferral treatment

The risk of death due to severe malaria is greal-
stin the tirst 24 hours of iliness. In rural endemnic ar-
as whera patienis with severe malaria canngl agin
itravencus therapy immediately, pafients shiould be
ealed with a prereferral dose of mtramuscular or
ttrargctal therapy and triaged to an acuta care fagil-
y. Options Include intramuseular adminmistration of
uinine or an ariemisinin, or rectal adminisiration of
riesunate.

‘ompieting therapy

In general, thi iotal duration of thisrapy with qui-
ineg/quinidine for severe malaria. is 7 days. The total
uration of therapy with artemisinin based therapyis 3
ays.

Patignts compieting oral guining treatment
nould also receive & second agemt. Options for co
dministration with quining include 7 days of doxy-
yeline artetracycline (or clingamysin for children or
regnant women). Oplions for oral artemisinin combi-
ation therapy are outllined in delail separately.

Respiratory status

Hypoxernia 15 nol commaon in the setting of se-
vere malaria; oxygen saturation <90 percent should
raige suspicion for a concomitant lower respiratony tract
Intection, Pulmonary edema may devalop, particularly
In the settings of renal impairment or severe malarial
anemia, Acute respiratory distress syndrome (ARDS)
can also complicate severe mataria. The approach to
ventitatary ‘management ranges from supplemental
oxygen 1o mechanical ventiation with positive end ex-
piratory pressure {FEEF),

Neurologic status

The standard clinical case definition of cerebral
malaria incluedes the following criterias;

- Blamyre comascore 472
* P {alclparum parasitemia (any density)

. Mo other identifiatie cause of coma {eg, hypogly-
cemia; meningitis, or a posi-icial state)?,

Y Lumbar puncture — Patients with altered sen-
sorium should undergo lumbar punclure (in tha
abzence of conlraindications) 1o exclude con-
comitant bacterial meningitis. [f ehnical instabil-
ity or papilledema on ccular fundus examinatian
praclude lumbar punclure, presumptive antibi-
ofic therapy for bacieral meningitis should be
Imitiated.

Seizure management — Seizures ooour INug
to 70 percent of children with severe malana; subelini-
cal seizures ocour in 15 (o 20 percent of cases®. Sel
zuras may be generalized or local, and the clinical
signs may be sublle (nystagmus; imeguiar respirations,
hypoventilation, or a drop in the Blantyre coma score).
I 15 also imporant 1o evaluate for causes of seizure
besides cerebral malaria (eg hypoglycemia, fever) and
1o treal accordingly as outlined in the foliowing sec-
tions,

Banzodiazepines arée uselul first line agenis for
seizure realment. Diazepam (0.4 mg/kg) can e ad-
ministered intravenausty or per rectum; lorazepam (0.1
ma'ka) can be administered intravenously or interos-
seously. These doses can be repeated once if serzures
do not cease within 5 minwtes of the initial dose. Ben-
zodiazepinas should not be combined due to risk of
ragpiratory depression, If selzures are not controllable
wilh benzodiazepines, other optians incluge phenobar-
bitone (phenobarbital 15 1o 20 mg/kg, siow IV push}
or phenytoin (18 magrkg diluted in 100 mL normal sa-
e, infused over 20 minuies).

I seizures recur, repeal single doses of benzo-
diazepine may be administered. Altermativaly, mairite-
nance doses of phenobarbital (5 1o 15 mi/ka/day,
administered orally. via NG tube, or via slow IV push in
divided doses every T2 hours) or phenyioin (5 mg/
kgiday IV) may be initiated,
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Patients with severs malaria should not recene
routine selzure prophylagis in the absence of clinical
saizure activity. In a study of 340 childran with cere-
bral malafia randomized te receive phenpbarbital (20
mg/kg) or piacebo upon admission to hospital, ihe mor-
taliny inthe prienobarintal group Was gignificanthy Higner
than tha placebo.group (18 wersus 8 parcent)®.

Anemia and coagulopathy — Removal of i
fected and uninfected erythrocyles from the circula-
tion is associated with rapid development of anemia
Patianls with severa anamia miay present with arwith-
nut altered consciousness, Course of repeated ma-
{aria infections, so patients can be lully alert with he-
mioglobin concentrations of2 to 3.g/dL (hematoerit <10
percenl), Evaluation for paltor of the conjunciivae,
nailbeds, and palms can provide a rough estimale of
the degree of anemia, since blood vassels in these
areas are close to the surface. The degree of angmia
anc the level of parasitemia may b uselul parametars
for predicting the need fora blood transfusion and for
determining the volume of blood to transfuse, bul there
have Heen no conclusive studies in this area. In gen-
gral, 10 mL/kg of packed red blood cells or 20 mLfkg
of whole blood transfused over 2.1 4 hours is apfro-
priale. Blood should be typed ard cross-matched prios
foinfusion.

Coagulopathy — clinically evident diggeminated
intravascular coagulation in the setting of severs mas
laria s rare (<5 peroent), Dul profound thrombotytope-
nia is comman, and the microcirculation in many or
gans is occluded by fibnn thrambi'™. The agproeach to
{his complication is discussed in detail separataly.

Hypoglycemia — Hypaglycermia (blood glucose
<40 mgfdL or <2.2 mmol/L) is 8 common complica-
linn of malaria and a marker of severe digeasa’ N
should be suspected in any patient who s comalose
ar who detericrates suddenly.

Clinical manifestations of hypoglycemia inglude

selzureand altered consciousness, allhough theseare:

not rellable clinical indicators and blood glucese con-
eentration should be assessed as pan of routine evalu-
ation,

Hypoglycemic patients should have intravenous
access established promptly, followed by administra-
tion of initial bolus of dextrose (0.25 gikg of body
weight). This is usually achieved with 2.5 mlikg of 10
percent dextrose solution, since extravasation of higher
concantrations of glucose can cause severe lissue
damage. Blood glucose measurement after 15 min-
utes should be repeated, with administration af repeal
holuses until 1he patient is normoglyceric. If glucose
measdfemant is fiot possible, comatose patients with
paragiteria ai the tme of initial assessment should
roceive a polus of 2.5 miykg of 10 percent dexirose
solution.

e —

Malmenance Intravencus fiuids should cantain
al lzast 5 percent dextrose; patients with recurrant hy-
poglycemia should receive 10 percant dexirose (10
percent dexirose can be prepared quickly by withdraww-
ing 100 mL from & one liter bag ol a 5§ percent dex-
wrose solution and replacing it with 100 mLof a 50 per-
cent dexrose selulan,

Patients presenting with normoglycemia can
gevelop hypoglycemia during the course of treaiment.
in addition, those managed pramptly far hypoglyce-
mia at presentation can have su bsequent recurrent Fry-
poglycamia Therefora, blood gluctse should be mior-
tared clasely during the course of iliness with prampt
management as oullined above.

Volume management — The intravascular val-
ume statug in the setling of severe malaria 5 uncer
\ain: thiere are data to both supportand refute the pres-
erica of hypowolemia in the seting of severe malaria
intection:3'4 Adults with malaria appear 10 be more
wuineratile to fuid overioad than chiidran; there i a
1Hin line: Detween underhydration (and thus WOrSEning
renal impairment) and ayerhydration (and fsking pul-
monary and cerebral edemal Thareione, fluid require-
ments should ba assessed onman individual basis. Re--
liable markers of (ntravascular volume depletion in
patiants with severs malaria include coel peripheries,
delayed capiliary refill, low venous pressure-and low
urine cutpul. Deep breathing (reflecting lactic- acitg-
sis) miay also bea reasonable indicator of hypovolemia.
In the setling of acute ranal failure, institutton of renal
replacement therapy is apgropriate if feasibie.
Hemofiltration is associaled wilh lower mortality than
pertoneal dialysis.

Nutrition — Nutritional supplemaniation should
be provided by nasogastric ube (NGj far patients wilh
prolonged comawho are uriable 1o eat and drink within
24 to 48 hours:

Fever — High fevers (>038.5°C) are commaon in
the setting of malaria infection and may reflect the host
rosnonse (o endogenos DYFoGENS releasead al the time
of schizont rupture™. The gplimal approach o freat-
ment ol fever is uncerain, although use of antipyretics
it patients with high fever is appropriate given the as-
sociation between high fever and convulsions’

Paracetamol (acetaminophen; 15 malkg avery
6 Hours; maximum dose 1000 mgl, ks a reasonabie
antipyretic agent; oral therapy can be used fof patients
able ta swallow, Otherwise, supposilory jarmislations
are acceptable®. i fever persists, ibuprolen {10 ma/kg

every 6 hours; maximum dose 1200 mg per day) can

e administered (orally or via nasogastric lwbe) alone

‘or on an alternating schedule with paracelamal every

3 hours:
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Bacterial infection — Bactersmia is an impor-
sant contributor to morbidity and mortality in the set-
ting of severe malaria, and severe anemia has been
implicated as a primary risk factor for nontyphoidal
Salmanela septicemia'™",

PREGMNANCY

Pregnant women. aret more likely 10 develop se-
vere P falciparum malaria than other adults, particu-
larly in the second and ihird timesters. Complications
suchas hypoglycemia and pulmonary edema.are maie

‘eomman than in non pregnant individuals, Maternal
mortality can appraach 50 percent, and fetal death and
premalture labor afe common.

Prompt antimalarial theragy and supportive care
shHould be administered as outlined in the preceding
sections, I there is a cholee of thetapy, artesunate or
artemether are preferred over quining in the sacond
and third trimestars singe quinine 15 associated with
recurrant ypoglycemia.

SUMMARY AND RECOMMENDATIONS

»  Severe malaria is acute malaria with major signs
of argan dyslungtion and/ar high level of para-
sitemia in endemic areas, young children and
pregriant women are at high risk for severe ma-
latia. Older children and adulls develop partial
immunity atter repeated Infections and therelore
are-at relatively low risk for severe disease. Trav-
alers to areas where malana is endemic gener-
ally have no pravious exposure 10 malaria para-
sites and so are al high risk for severe diseass.

. The diagnosis of malaria-and degree of para-
citernia is established by blood smear. In gen-
eral. the heavier the parasitemia, the sicker the
patient, but there are many asymptomatic pa-
tients with high parasiternia, and patiants with
severe malaria can present wilh low density in-
faction.

+  For treatment of non pregnant adults with se-
vere falciparum malaria we suggest ntravenous
artesunate (in areas where inlravenous arte-
sunate of reliable quality Is readily avaltable),
Treatment of children with severe faleiparum
malana we suggest treatment with intravengus
CLANINE.

»  For trealment of pregnant women with severe

falciparum malaria in the sacond and third 1n-
mesters we suggest intravenous artesunate (in
areas where intravenous artesunate of reliable
quality is readily avallable of pregnant women
with severe falciparum malaria in the first Inmes-
ter we suggest intravenous quining.,

. The totai duration of therapy with quining/
guinidine for govere mataria is 7 days. The lotal

duration of thérapy with artemisinin based
therapy is 3 days. After the acute stage ofiliness
has been treated with parenteral therapy and the
patient can swallow, & complels course of aral
therapy (selected on the basis of known para-
site drug susceptibility or national treatment
guidelines) should be adminsterad,

" We recommend administration of pre-referral
treatment to patiants in rural endemic areas with
suspected severe malaria who cannel begin in-
travenous therapy imrmediately.

C Death due o severs malaria can occur within
hours of presentation, so prompl assessment
and inltiation of antimatarial therapy are essarn-
fial and followad by concurrent supportive care
1o manage life-threatening comphications of the
disease:

—  Pulmonary complications of severs malaria in-
clude pulmonary edema, acute respiratory dis-
tress syndrome, and lower respiratory tract in-
fection. Management requirements may range
fram supplementary oxygen to rnechamcal ven-
tilation.

—  Heurclogic compligations include altered s&n-
sarium, seizure and coma. Seizures should be
managed as oullined above.

—  Hematolpgic complications include severe ane-
mia and coagulopathy. Decisions regarding
wransiusion should be tailored to individual pa-
tient circumstances.

—  Hypoglycemia (blocd glucose <40 mgddl or
<2 2 mmel/L) is a comman complication of ma-
laria and a marker of severe disease; it should
be suspected in any patient who delenorales
suddenly. Hypoglycemic patients shouid have
intravenous access established promplly fal-
lowed by administration of 50 percent dexirose
{1 mLikg) with repeat blood glucose measure:
ment aftar 15 minutes.

—  Hypovoleria should be assessed on an indi-
vidual basis. Adults with malaria appear 1o be
more vulnerable to fluid overload than children;
thare Is a thin dividing line between underhy-
dration tand thus worsening renal impairment)
and oyerhydration {and risk of pulmonary
edema.
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