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ABSTRACT

The aim was to highlight the accidental clinical ebstion that overzealous administration of sugaséshfluids has a
negative effect on cerebral malaria prognosis, atsh & emphasize that a thorough understanding@pthysiochemical
factors in the pathological process is necessarsfmcessful management. Cerebral malaria is an extfeme of severe
malarial disease commoner in persons of immature or comiged immunity. A case of the disease is hereirrtegho
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INTRODUCTION

A ninety — six (96) year old male rural community Hesas rushed in with a three-month history of intéeni fever
associated with chills and rigors for which a locahyary healthcare nurse was contacted, who gavegesiose of
Sulphadoxine/Pyrimethamine combination resulting smme relief but occasional recurrence of fever ¥drich

Paracetamol was given. Two weeks prior to presemtatie had severe headache, yellowness of the eyesting and
diarrhoea with prostration and drastic loss of appeTemporary palliatives were sought in a nearbtept medicine
shop. A day before presentation his eyes were noteéé whitish and hours later he became unconseiithsbleeding
gums informing the decision to seek help in theicadaentre.

On examination, he was unconscious (Glasgow coma sc@lé5), febrile to touch, moderately pale, icteseverely
dehydrated and cyanosed with bleeding gums. Puteewas 110 per minute, regular with moderate voluBieod
pressure was 80/60 mmHg. Respiration was shallow tadate of 20 cycles per minute. Percussion notedud and
auscultation of the chest showed generalized caaepitations. The abdomen was unremarkable.

Thick and thin blood smear revealed plasmodiumigaltim hyperparasitaemia. Packed Cell Volume (PCV) 26%
serum bilirubin was elevated, clotting time was iased, blood sugar was 45mg/dl, platelet count waskedbr
decreased. Serum sodium and potassium was decraadadea level was raised. A diagnosis of cerebedhma was
made and he was immediately commenced on a fast- 866 dextrose saline infusion followed by crssmaticfresh
whole blood.He was then commenced on intravenousrguimydrochloride in 600mg in 5% dextrose salineutlyoat
4hour intervals. The common complications of theedse were recognized and attempts were made tesadtiem.
These complications include hypoglycaemia, fluid afectrolyte imbalance, convulsions, aneamia,csigdand renal and
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respiratory impairment [1];[2]. Intramuscular VitamK was given, oxygen delivered by face mask andkideeys
challenged with intravenous frusemide. 12 hours lat&sciousness level and vital signs improved rkaidy, so was
urine output. There was cessation of bleeding floengums and needle prick sites.

However the hypoglycaemia at presentation and thieediescompensate for the potential hypoglycaerffiece of quinine
informed the decision to commence intravenous 1@%irdse water at a second infusion site. A dramatic of event
was noticed. Within ten minutes of the commencen@nthis infusion bleeding from the gums and injentisites
returned, the vital signs deteriorated and allnapts to remedy the situation failed and the patiked.

Cerebral malaria is a severe form of malaria witghhimortality rate of up to 20% [2] and much moresieveral
developing countries where malaria is endemic. Tusr prognosis is due to the various complicatitimat often
required intensive care. Unfortunately, it is seldealised that overzealous attempt to address ttwmsplications may
be the cause of death of many of the patients.alteof this article is thus to present a case oélmal malaria in which
overzealous administration of dextose based fllgdsl to the reemergence of complications expecialgseminated
Intravascular Coagulation (DIC) earlier resolvedtlie course of management. It is also an attemmxpain this
accidental clinical observation on the basis of vesitablished physiochemical factors in the pathesienof cerebral
malaria.

DISCUSSION

Cerebral malaria, a complication of plasmodium ifloum infection is a leading cause of mortalityd ameurologic
impairment in endemic areas with an estimated orlkomideath in a year [3]. The major predisposiagtbr is the
immature or decreased immunity of young childigmg in endemic areas, adults visiting an endean&a for the first
time, the elderly, pregnancy and other immune-casimg conditions such as HIV infection [4];[5]. Theefinitive
complex of signs includes hyperparasitaemia, armewcidosis, pulmonary oedema and acute respiralistyess
syndrome, haemoglobinuria and jaundice, raiseddrainial pressure and coma [6];[7];[8];[9].

The initial improvement in vital sighs and cessataf bleeding showed an appropriate treatment regifhe sudden
deterioration and subsequent death of the pateesban as 10% dextrose water was commenced obviasslifed from
interplay of biochemical and physiological factofs analysis of these factors provides a usefulghitsand guide to
fluid, dextrose and electrolyte administrationtie tnanagement of patients with cerebral malaria.

Worthy of note is that prior to the administratioh10% dextrose water a remarkable volume of 5% Degtsaline was
already given for the purpose of rehydration and &ehicle for quinine administration. In our owmasening, though the
patient was hypoglycemic at presentation, a stateypérglycaemia was precipitated by the addition&igion of 10%

Dextrose water and thus worsened the metabolic andiimological dysregulation typical of severe malaria.

The hypoxic condition resulting from sequestratidmparasitized red blood cells in the lung capidlarencourages a self-
limiting anaerobic glycolysis which in tandem withet anaerobic respiration of the parasite leadsétalolic acidosis
and deranged glucoseoxidation [10]. The metabalicgsses in the brain, including glucoseuptake @egturbedBrain
inflammation and increased expression of adhesiolecules of endothelial cells, red blood cellsiglkts and leukocytes
result in the accumulation of these cells in thairbvessels. The resulting vascular occlusion awtehsed blood flow
damages the endothelium, leading to blood braindydoreakdown and leakage, with a resultant osnaytsequlibrum
between the brain and plasma [11]. The resultartedsed glucose uptake and oxidation by the braitribates to the
hyperglycaemia. In acute illness such as malaxsiarsé stress hormones and cytokines are releasedhwitrease hepatic
glucose production and insulin resistance [12]. thikse contribute to hyperglycaemia. This Hypergiyo@ induces
nonenzymatic glycation of proteins yielding advahegycation end-products (AGE), which are postulatedtimulate
interleukin — 6 (IL — 6) expression that stimulaties liver to secrete tumor (tissue) necrosis fagtd nf-, and C-reactive
protein (CRP) [13]

Hyperglycaemic states are associated with substamtiieases in the activity of aldose reducatask argmentation of
the polyol pathway, which depletes reducing equivalemd precipitates the accumulation of osmoticadiive polyols

[14]. Oxidative and osmotic stress results with gatien of reactive oxygen species (ROS). Excess R@hapes

endogenous nitric oxide [15] and activates the stimgtic neurons system [16] augmenting the vasdgotos response
to shock and circulatory failure. Additional prodoct of ROS arises from the liver injury causedihgreased plasma
tissue factor (discussed later) and this resultshén release of retinoid receptors as lipid drepléiat undergo lipid
peroxidation [17]. Membrane lipid peroxidation is isnportant event in cerebral malaria [18].

The multiple alterations in lipid and lipoproteiretabolism also occur largely through the resultamite phase response
that releases several inflammatory cytokines amdedsed synthesis and function of several profé®is Many of these
cytokines induce lipolysis [20] which, in additioa the endogenous fatty acid synthesis stimulatethyiperglycemia,
worsens insulin resistance. Fatty acid oxidatiosuppressed and hpercholesterolaemia occurs froreaised hepatic
cholesterol biosynthesis. Also coordinated decreasagveral nuclear hormone receptors result inkethalteration in
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the proteins of the HDL metabolism which precipitadesreased reverse cholesterol transport and iredtedaivery to
immune cells while HDL becomes a proinflammatory roole[21].

Patients of severe malaria are also prone to fund electrolyte dysregulation especially when flb@uses are given
rather than maintenance doses. Adverse consequarstgsthrough such mechanisms as reperfusionyingubclinical
effects on pulmonary compliance, myocardial dysfiomcor raised intracranial pressure [22]. Maitlagtdal[9] observed
high mortality rate with bolus fluid administratidéa patients with severe malaria largely due to aigland disturbances
involving the major intra — andextracellular eletytes. Hypokalaemia [23], hypocalcaemia [24] hypgmesaemia and
hypophosphataemia [25]; are frequent findings &ede have deleterious effects on cardiac function.

Hyperglycaemia is frequently associated with coagriaand hyperinsulineamia [26];[27] and impairbriinolysis in
healthy humans [28]. Also evidence suggests thah tamute and chronic hyperglycaemic states are iassdc
withelevation of coagulation factors and impairebrifiolysis [27];[29]. There is an increased risk @éveloping
thromboembolism [30];[31]. The mechanisms includgédrglycaemia — induced disruption of the macromwalkr
structural architecture of the vascular endotheli@8], increased hyaluronidase activity [33] andr@ased expression of
surface adhesion molecules of endothelial cellstedts, leukocytes and red blood cells [34];[Z]}[[37]. Immune —
mediated mechanisms including antiplatelet IgG audlids and antiphospholipid antibodies are alsoioafgd [38].

The glycolyx is a layer of proteoglycans coveritng tendothelium of the vessel wall and a crucial cmnpent for

binding and regulatory enzymes involved in the ctatipn cascade and the hypoglycaemia — inducedptisn of this

compartment leads to the activation of the coagnatascade [32]. The increased hyaluronidase (alimgroteinase)
activity depletes glycolyxhyaluronan and contritsute the glycolyx perturbation that increases Vessd permeability.

Reactive oxygen species also contributes to tt8% [Bissue factor, the main trigger of the coadalatcascade [40] is
found in the adventitia of the vessel wall, thouglei@ulating pool of this factorhas recently beessdtibed that is
associated with cells and microparticles [41;][2Bhdothelial cell activation also leads to the re¢eaf the Von

Willebrandfactor, VWF [42], a participant in the codation cascade. The plasma concentration of therea domain

(sGP1, also called glycocalicin) of the main pldatekceptor for VWF is also increase in human malfBig. The

clumping of cells including platelets, red bloodis€@nd leukocytes in the endothelium of variouscudar beds through
enhanced expression of various adhesion molecolgsthter with the tissue — factor — triggered adiwvatof the

coagulation results in disseminated intravasculzagalation (DIC). These adhesion molecules include FYW —

Selection, leukocyte intergrin, Mac — I, ICAM -V CAM - |, and the sialylated Lewis — x antigen e)gsed on the
surface of leukocytes and platelets [43];[35];[#48B].

CONCLUSION

Cerebral malaria is a life — threatening conditidth high case fatality and poor outcomes and reguintensive care in
the best health facility available with strict calesiation of the physiological and biochemical eseim the

pathogenesis.Unfortunately These facilities areaomtmon in many underdeveloped nations where malkamedemic

and thus many of the complications are mismanagedhl/s advocate great caution particularly in tteiaistration of

fluids, electrolytes and sugar preparations.

ABREVIATION

PCV - Packed Cell Volume, ROS—Reactive Oxygen Species,

HDL- High Density Lipoprotein, SAFE Study - Saline bufin Fluid Evaluation Study,

VWF  —Von Willebrand Factor, sGP1la—The Surface (eatedomain of Platelet Glycoprotein la
DIC-Disseminated Intravascular Coagulation, P — Fae#drsubclass of selections found mainly in platatet to some
extent, endothelial cells, Mac-1 - Macrophage-1AMG1 - Intracellular Adhesion Molecule — 1, VCAM-Yascular Cell
Adhesion — 1, PECAM-1 - Platelet-endothelial Ce&lha&sion Molecule
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