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rAbstraa: Hepatic dysfunctionsarewell known to occur in severe falciparummalaria (PF); multiple factors are responsible for these. Acute renal failureinthesg
patients is associated with poor prognosis. To evaluate hepatic and renal functions in patients of severe falciparum melaria (PF) and to find out the factors
asociated with poor outcome. Falciparumwas present in peripheral blood filmin 26 and in remaining 4 casssit was demonstrated by positive | CT. Besideroutine
investigations, hepatic and renal functionswere carried out in each patient and were repeated on days 4 and 7th. Liver biopsy wasdonein 5 cases. Themean age
of patientswas 35.4+ 12.8 years. Therewere 26 maleand 4 femalecases. Hepatic involvement wasfound in 19 patientswith mean serumbilirubin of 7.5+ 9.5mg%.
Thejaundicewas predominantly hepaticin 4, haemolyticin 7 and both hepatic and haemolyticin 8. All patientswith jaundice had increased transaminases, which
were>2001U in 11 cases. Mean aspartate transaminase (AST) and alaninetransaminase (ALT) were 168.1+11.9 and 173.73+ 158 |U, respectively. Prothrombin
index was deranged in 13 patients, blood urea wasraised in 24 cases and creatinine clearance was decreased in 22 cases; 18 cases had acute renal failure out of
which 16 werejaundiced. Hyperparasitemia had a positive correlation with serumbilirubin (r= + 0.225) aswell asblood urea (r= + 0.495). Liver biopsy revealed
evidence of reticuloendathelial cdll proliferation and hemozoin pigmentation. Conclusions: Hepatic and renal dysfunctions are common in falciparum malaria.
Renal failurewas seen more frequently in caseswith hepatic dysfunction and heavy parasitemia. Multiple organ failure, severe anemia, thrombocytopenia, hepatic

\and renal dysfunctions were associated with poor outcome.
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INTRODUCTION

Inspite of phenomenal progress made in medica science, maaria continues
to be mgjor killer of mankind all over the world.! Faciparum malaria (PF) is
one of the most important parasitic diseases of human being affecting more
than one billion people and isresponsible for 1 to 3 million deaths each year.
Plasmodium infection retains its importance in present times and continues
to pose a challenge to physician in view of its resurgence and atypical
presentation. Pathophysiological mechanism of liver damage in faciparum
malaria has been studied in past by many investigators.2 Factorsresponsible
for jaundice in malaria are multiple including intravascular haemolysis of
parasitized erythrocytes. liver dysfunction microangiopathic haemolysis
associated with DIC and associated septicaemia Hepatic dysfunctionsresult
from cytoadherence, rosetting and sequestration of erythrocytes containing
mature forms of PF in deep vascular bed. These casesare morelikely to have
acute renal failure and their prognosis is bad. However there are few data
availableon prevalence of hepatic dysfunctioninfaciparummalariain Indian
context. Therefore, the present study was planned, to evaluate hepatic and
rena dysfunction in present scenario in severe falciparum malaria

MATERIAL & METHODS

The study was carried out on 30 admitted patients of severe malaria, who
were found to be positive for plasmodium falciparum either in peripheral
blood filmor ICT test. Thediagnosis of severe malariawas done according
to WHO criteria ®. The criterias were: cerebral malaria (unarousable
coma), severe anemia (Hb<5gm %), renal failure and serum creatinine
(>3 mg %), pulmonary edema (ARDS), hypoglycemia (blood glucose<
40 mg %), circulatory collapse, DIC, repeated generalized convulsions,
acidosis (pH<7.25), macroscopic haemoglobinuria, hyperparasitemia
(>5% of the RBC infected by parasite), serum bilirubin>3mg%. Beside
routine investigations platelet count, glucose-6-phosphatase
dehydrogenase deficiency and fibrin degradation products were eval uated
in each patients. Renal and hepatic functions were done on the day of
admission and were repeated on days 4 and 7th. Liver biopsy was done
in five patients to know the histopathological changes in falciparum
malaria. Patient with preexisting liver disease like alcholic liver disease,
chronic active hepatitis, cirrhosis of liver, HBsSAg positive patients,
patientson ATT / hepatotoxic drugs, patientsin whom the cause of hepatic
dysfunction was secondary to infection like infectious mononucleosis,
enteric fever and |leptospirosis were excluded.

RESULTS

The mean age of patients was 35.4+12.8 years. There were 26 male and 4
female cases. Alteration in sensorium was found in 19, oliguriain 9 and
hemoglobinuria in 2. Jaundice was present in 19 patients. Splenomegaly
was seen in 8, hepatomegaly in 17 and pallor in 28 (mean hemoglobin
6.89+2.327gm %). Hypoglycemia was found in 6 and metabolic acidosis
was seen in 10 patients, where as electrolyte disturbances were seen in 26
cases. Prothrombin index was deranged 13 and it was <75% in 13 patients
on the day of admission, in 7 cases on 4th day and in 2 cases on 7th day.
Serum hilirubin was raised in 19 (mean 7.5+9.5mg %). The jaundice was
predominantly hepatic in 4, haemolytic in 7 and combined in 8 patients. The
serum hilirubin level on different days of admissionisshownin Table-1. All
patients with jaundice had increased transaminases and they were >200 |U
in 11 cases. Mean AST and ALT were 168.1+11.9 and 173.73£158 IU,
respectively (Table-2). Blood ureawas raised in 24 and creatinine clearance
was decreased in 22 cases. The mean crestinine clearance was 54.8+35.47
ml/min ontheday of admission, whereasonday 4 and day 7 it was56.8+35.05
and on 64.2+36.7 ml/min, respectively. A decrease in endogenous creatinine
clearance (< 90 ml/min) was found in 22 patients (73.3%) on O day, in 20
and 17 patients on 4th and 7th day respectively.18 cases had acute rena
failure of which 16 were jaundiced. Hyperparasitemia had a positive
correlation with serum hilirubin (r= + 0.225) as well as blood urea (r= +
0.495). Transient mild proteinuria (mean 0.56+0.7g/day) was seenin 15 and
no case had nephrotic range proteinuria. Liver biopsy revealed evidence of
reticuloendothelia cell proliferation and hemozoin pigmentation. Mortality
was 33.3% and the patients who died, showed evidence of heavy parasitemia
ranging from 15-40% (Table-3). Severeanemiawasobservedin five patients.
All patientswere comatosed (Grade I-Grade | V). Four patients had evidence
of thrombocytopenia. One patient had severe hyponatremiaand four patients
had evidence of mild hyponatremia. Evidence of hypokalemiawas seen in
four patients and one had evidence of hyperkalemia.

Table-1: Showing Serum Bilirubin (mg%) in falciparum malaria cases
on different days of hospitalization

Day of >2mg-5mg% >5-10mg%  >10-15mg% >15mg%
Admission

0 day 8 3 4 4

4 th day 2 4 2 5

7 th day 0 5 0 3

Total 10 12 6 12
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Table —2: Showing Serum Transaminases (IU) in falciparum malaria
cases on different days of hospitalization

Day SGOT SGPT SGOT SGPT SGOT SGPT
41-100IU 41-100 IU 101-200IU 101-200IU >200 IU >200 IU

6

10

8

6

11

11

0 day

4 day 8 8 9 0 6 10
7 day 11 10 1 1 3 3

Transaminases | 168.1+119 | 173.73+158.45 | 139.4£122.6 | 157.5+162.6 | 95.6£92.5 | 88.76x123.984
Mean=S.D.

Table-3: Clinical & biochemical parameters and prognosis in cases of
falciparum malaria, who had hyperparasitemia >10%

Outcome  Platelets
Expired/

Recovered

1. Grade Il | 9.4 0 5 J 328/611 | Expired | Normal
2. | 52F | Gradel S22 13.0 15 40 0.8 262/314 | Recovered | Normal
3. 25M | Grade IIT 6.0 28.0 35 360 54 279/412 | Expired Decreased
4. | 30M | Grade IT 3.0 0.8 40 368 10.4 106/63 | Expired Normal
5. | 35M | Grade I 7.6 0.8 12 20 0.8 48/28 Recovered | Normal
6. | 30M | Grade IT 39 54 14 98 2.6 245/203 | Expired Normal
7. |40M | Grade Il | 7.0 10.7 15 >500 | 3.5 204/254 | Expired Decreased
8. | 28M | Grade I 9.0 22.0 25 20 2.8 286/142 | Expired Decreased
9. 27M | Grade IV 7.0 11.0 28 160 24 258/321 | Expired Decreased
10. | 30M | Conscious | 7.5 22 13 60 0.8 259/429 | Recovered | Normal

Histopathological evidence of reticuloendothelial cell proliferation i.e.
Kupffer cell hyperplasia was seen in three patients and hemozoin
pigmentation was present in all the cases. Liver was congested with agrey /
black pigmentation. Dilatation of hepatic sinusoidswas seeninfour patients,
which werelined by Kupffer cells. One patient showed infiltration of portal
triad with mononuclear cells. Maaria parasite was observed in hepatic
sinusoids only in one case.

DISCUSSION

Jaundiceisone of the common manifestations of severe falciparum malaria.
Itsincidencevariesfrom 5.3t0 45% in different reports.®® It ismultifactorial
and occurs mainly due to intravascular haemolysis of RBC's, hepatic
dysfunction and possibly due to microangiopathic haemolysis associated
with DIC. While most patients have unconjugated hyperbilirubinemia,
however conjugated bilirubin may predominate because of hepatocyte
dysfunction. In jaundiced patients, there is increased vascular response to
the catecholamines, increased plasma renin activity, uricosuria, natriuresis
with failure to conserve sodium and left ventricular dysfunction.'®?
Therefore, complicationslike acuterena failureismorefrequent injaundiced
patients. Hepatomegaly is frequently seen in patients with PF however,
hepatitisis seenin 2.5% of patients. Hyperplasia of reticuloendothelia cells
isresponsible for the enlargement of the liver.*** Tender hepatomegay due
to congestionisacommon finding in al human maariasespecialy inyoung
children and non-immune individuals.*®

In the present study, two third patients had jaundice ranging from 2 to 38
mg/dl. It was predominantly conjugated in 4, unconjugated in 7 and mixed
in 8. Hepatomegaly was present in 56.6% and splenomegaly was present in
26.6%. Out of 19 cases having jaundice, 21.05% had history of jaundice,
dtered sensorium and they were in coma Grade 1l — 1V and 84.2% had
ARF. There was a good positive correlation between hyperparasitemia and
level of serum hilirubin. Thus a higher incidence of jaundice (63.3%) and
hepaticfailure (13.3%) seeninthe present study was probably duetoinclusion
of more severe / complicated cases of malaria. The cause of jaundice was
attributed mainly to intravascular haemolysis and hepatic dysfunction
(42.1%), as reported by other workers.™®

Malarial acuterenal failureismultifactoria inorigin. Itiseither dueto direct
effect of parasite on red blood cell (RBC) or due to non-specific effect of
infection.*>*" Direct effect of parasite occurs after it attaches to specific
receptor site on the cell membrane. Its maturation inside the RBC leads to
dteration in the cell membrane and formation of electron dense protrusions
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or knobsonitssurface. Thenumber of knobsincreasesasthe parasitematures.
This reduces the deformity of the RBC and enhances the adherence of RBC
with the endothelial cell. Only falciparum infected RBC have this
cytoadherence property.2 Thisleadsto occlusion of microcirculationin kidney
leading to acute tubular necrosis. The non- specific effects of infection cause
several pathophysiological aterations leading to rena ischaemia and acute
tubular necrosis. Renal involvement in PF may vary from slight proteinuria
to overt ARF and nephrotic syndrome.*® In the present study, mild proteinuria
was seen in fifteen petients. A significant fall in proteinuria between on 7
day was seen in this study suggesting transient reversible glomerulonpathy
asits cause.

The cause of thrombocytopenia in maaria is not completely understood.
Consumption of plateletsasapart of disseminated intravascular coagulation
has been suggested as possible mechanism. Excessive, remova of normal
or immunologically deranged platelets by hypertrophied reticuloendothelial
system could be an alternative explanation. In uncomplicated casesof malaria
thrombocytopenia occurs as a result of splenic pooling of platelets and
moderate decrease in platelet life span.*® In the present study, derangement
in platelet function was found in five patients. Only one patient showed
prolongation of prothrombin time index. So, likely mechanism of
thrombocytopenia in this study was splenic pooling. Since four of these
patients died, therefore it would not be wrong to presume that
thrombocytopenia is an adverse prognostic indicator.
Hyperparasitemiaisanimportant determinant of mortaity in severemaaria®
Inthisstudy, hyperparasitemiaof morethan 10% wasobservedin 12 patients.
The degree of parasitemia varied from 5-40%. Statistical analysis of
parasitemia revealed an excellent positive correlation of extent of
hyperparasitemiawith increase in blood urea (r=0.495) and serum hilirubin
(r=0.225). All patients with high percentage of parasitemia (12) showed
significant hepatic (n=10) (83.3%) and renal dysfunction (n=10) (83.3%).
Therefore, results of this study revealed that hyperparasitemia was an
important prognostic factor.

It cantherefore, be concluded that hepatic and rena dysfunctionsarecommon
infalciparum malaria. Renal failure was seen more frequently in cases with
jaundice and heavy parasitemia. Multiorgan failure, severe anemia,
thrombocytopenia, hepatic and renal dysfunction were associated with poor
outcome.
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