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Abstract

Background & objectiveslaundice is one of the common manifestations of severe malaria in adults.
The purpose of this study is to compare the pattern of clinical and biochemical parameters such as
serum bilirubin and liver enzyme levels in patients of malaria with jaundice and acute viral hepatitis.

Methodology:The present study was conducted on 34 patients of malaria with jaundice and 15
patients of acute viral hepatitis. Estimation of serum bilirubin, aspartate amino transferase (AST),
alanine amino transferase (ALT) and alkaline phosphatase was done daily using standard procedures
in malaria patients and weekly in acute viral hepatitis patients.

Results:Mean level of serum bilirubin on first day in malaria and acute viral hepatitis patients was

7.07 + 3.94 and 10.38 + 7.87 mg%, whereas on Day 8 it was 1.19 + 1.43 and 7.88 + 7.02 mg%
respectively. Mean level of AST on Day 1 in malaria and acute viral hepatitis patients was 158.47 +
120.35 and 1418.6 + 834.11 IU/L, whereas on Day 8 it was 41 + 28.33 and 775.3 + 399.01
IU/L respectively. Mean level of ALT on Day 1 in malaria and acute viral hepatitis patients was

220.14 + 145.61 and 1666.67 + 1112.77 IU/L, whereas on Day 8 it was 50.85 + 37.31 and 823.8 +
475.06 IU/L respectively. Mean level of serum alkaline phosphatase on Day 1 in malaria and acute
viral hepatitis patients was 394.74 + 267.78 and 513.4 + 324.7 IU/L, whereas on Day 8 it was

84.76 + 68.50 and 369.27 + 207.75 IU/L respectively.

Interpretation & conclusionWe observed that resolution of jaundice in malaria took 1-2 weeks in
contrast 6 to 8 weeks in viral hepatitis. This difference in duration was statistically significant. Thus,
jaundice not resolving in 1-2 weeks time in a patient of malaria requires serious consideration for
presence of other concomitant diseases including viral hepatitis.
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Introduction and subtropical countries affecting 40% of world’s
population living in these arelaslaundice is one of
Malaria is endemic in more than 100 countries, dhe common manifestations of severe malaria in
fecting 300-500 million people and is causing 1.@sdults and its incidence vary from 10-45% in differ-
2.5 million deaths annually. It is endemic in tropic&nt regions. Over a decade ago, cerebral malaria was
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the predominant manifestation of severe malarserum bilirubin more than 3 mg% were included in
whereas today the combination of hepatic dysfurtbe study. Patients of acute viral hepatitis were diag-
tion and renal failure is observed more commbnlyiosed by clinical and biochemical parameters and
A study from Vietnam reported that 63% of aduttonfirmed by viral markers. Patients taking any drug
patients of malaria having acute renal failure alsausing hepatotoxicity or ayurvedic medicine and
had jaundicé Presence of jaundice in malaria indialcohol for long duration or having concomitant re-
cates more severe illness with higher incidence r@l failure were excluded from the study. In group
complication and the mortality rate was also high&r 14 patients were excluded as 3 were chronic al-
in this group of patients (4@ 17%Y. coholic, 2 were taking antitubercular drugs, 6 pa-
tients were taking ayurvedic medicine, 3 had con-
According to WHO, apart from jaundice signs afomitant renal failure. In group B, 10 patients were
hepatic dysfunction are unusual and clinical sigegcluded as 2 were chronic alcoholic, 5 patients were
of liver failure such as asterexis or liver flaps ataking ayurvedic medicine before admission, one
never seen unless there is concomitant viral hepattient was on antitubercular drugs and 2 patients
tisl. However, in recent years many reports with defleveloped hepatic encephalopathy.
nite evidence of hepatic encephalopathy have been
reported from different parts of the world, includingnvestigations:Serum bilirubin, aspartate ami-
India*8. Recovery from jaundice in malaria is uswrotransferase (AST), alanine aminotransferase
ally faster than acute viral hepatitis, where it tak€aLT), alkaline phosphatase were determined in all
longer time to return to normal. the patients on Day 1 and then daily for next seven
days. Blood examination for haemoglobin (Hb), to-
The purpose of this study is to compare the pattéah leukocyte count (TLC), differential leukocyte
of clinical and biochemical parameters and thaiount (DLC), platelet count, erythrocyte sedimenta-
course in patients of malaria with jaundice and actiten rate (ESR), blood sugar, blood urea, serum crea-
viral hepatitis. tinine and ELISA for leptospirosis, viral markers for
viral hepatitis and urine for complete and micro-
Material & Methods scopic examination were done in all patients. CT scan
brain, lumbar puncture and cerebro spinal fluid (CSF)
Study subjectsThis was a prospective study donanalysis were done in all doubtful cases to rule out
from July 2004 to November 2004 on consecutivetyeningitis and encephalitis, specially in cases of
admitted patients in classified malaria waréohce cerebral malaria. Acute viral hepatitis was diagnosed
Bijay Memorial (PBM)Hospital, Bikaner and pa-by history, clinical features and laboratory investi-
tients of acute viral hepatitis attending Gastrgations including S. bilirubin, AST, ALT, alkaline
enterology OPD. The study involved 47 adults bothosphatase and relevant viral markers including
male and female of all socioeconomic groups ahdpatitis B surface antigen (HBs Ag), anti hepatitis
from both rural and urban areas diagnosed as mBacore antibody (anti HBc Ab), anti hepatitis C vi-
laria with jaundice (Group A) and 25 patients weres antibody (anti HCV Ab) and IgM anti hepatitis A
of acute viral hepatitis (Group B). virus antibody (IgM anti HAV Ab). Liver function
tests for acute viral hepatitis were done at the time
Inclusion and exclusion criterialThe diagnosis of of diagnosis and then at weekly interval for next 6
malaria was done according to WHO criteria by denveeks. Ultrasonography was also done for each pa-
onstration of asexual phase of malaria parasitetient by using Shematzu Sonography Machine and
peripheral blood film (PBF) Only patients having 3.5 Hz (Phased array) probe was used and done in
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2D grey scale, real time mode. The day of diagnobisirubin in malaria with jaundice was 5.87 mg% and
of the patient was considered as first day for all im viral hepatitis it was 2.50 mg%. The inter group
vestigations. regression pattern of bilirubin was statistically sig-
nificant (p < 0.0002). Most of the patients of malar-
Treatment:All the patients of malaria were treateéh and acute viral hepatitis in this study had S. bi-
with i.v. quinine 10 mg/kg 8 hourly until a patientirubin in the range of 5-10 mg%. About 14.7% cas-
started tolerating orally up to the time of 7 days s of malaria with jaundice and 33% cases of acute
addition to symptomatic treatment, whereas patientsal hepatitis had their initial S. bilirubin level >10
of acute viral hepatitis were treated with rest amig% as shown in Table 1. We also observed that
symptomatic treatment on the outdoor basis. patients of both the groups had predominant conju-
gated type hyperbilirubinemia. On Day 8 of treat-
Results ment the patients of malaria with jaundice had
almost normal level of S. bilirubin, AST, ALT and
All the 34 patients of malaria with jaundice (Grouplkaline phosphatase but patients of acute viral
A) were havingPlasmodium falciparunnfection. hepatitis had higher level as shown in Table 2 and

Mean level of S. bilirubin on the first day in malari&ig. 1.
and acute viral hepatitis was 7.07 £ 3.94 and 10.38 £

7.87 mg%, whereas on Day 8 it was 1.19 + 1.43 ahlde mean level of AST on first day was 158.47 +
7.88 + 7.02 mg% respectively. Mean regression 1i0.35 and 1418.6 + 834.11 IU/L in patients of ma-

Table 1. Levels of S. bilirubin and liver enzymes in patients of malaria with jaundice and acute viral hepatitis

Parameter Group A (n=34) Group B (n=15) X2 value p-value
S. bilirubin level

<5 mg% 13 (38.24%) 2 (13.33%) 1.979 NS
5-10 mg% 16 (47.06%) 8 (53.33%) 0.009 NS
>10 mg% 5 (14.71%) 5 (33.33%) 1.224 NS
AST level

<100 IU/L 13 (38.24%) Nil 5.96 <0.05
100-200 IU/L 13 (38.24%) Nil 5.96 <0.05
>200 IU/L 8 (23.53%) 15 (100%) 21.463 <0.001
ALT level

<100 IU/L 4 (11.76%) Nil 0.672 NS
100-200 IU/L 16 (47.06%) Nil 8.450 <0.01
>200 IU/L 14 (41.18%) 15 (100%) 12.573 <0.001
S. alkaline phosphatase

<200 IU/L 5 (14.71%) 1 (6.67%) 0.101 NS
200-600 IU/L 23 (67.65%) 11 (73.33%) 0.003 NS
>600 IU/L 6 (17.65%) 3 (20.00%) 0.041 NS

NS — Non-significant.
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Fig. 1: Regression pattern of the serum bilirubin and liver enzymes in the patients of malaria with
jaundice and acute viral hepatitis

laria and acute viral hepatitis, whereas on Day &iénts of malaria and acute viral hepatitis, while the
was 41 + 28.33 and 775.3 £ 399.01 IU/L respectiviame on Day 8 was 50.85 + 37.31 and 823.8 £ 475.35
ly (Table 2). AST level of < 200 IU was found idU/L respectively. Serum alkaline phosphatase was
76% patients of malaria, whereas not in a single pathe range of 200—-600 IU/L in most of the patients
tient of acute viral hepatitis and level of >200 Idf both malaria and acute viral hepatitis (Table 1).
was consistently present in patients of acute viral hdfean level of serum alkaline phosphatase on the first
atitis. Similarly, the ALT level of < 200 IU was foundday was 394.73 £ 267.78 and 513.4 + 324.7 IU/L in
in 59% cases of malaria but not in a single patientpgtients of malaria and acute viral hepatitis, while
acute viral hepatitis. Although 41% patients of m#ie same on Day 8 was 84.76 + 68.50 and 369.76 +
laria also had ALT level of > 200 IU, the same iR07.75 IU/L respectively. Comparison of the regres-
patients of acute viral hepatitis was significantion of the enzyme was statistically significant for
higher (Table 1). Mean level of ALT on first day waserum alkaline phosphatase level. Mean regression
220.14 £ 145.61 and 1666.67 £ 1112.71 IU/L in pat the bilirubin and liver enzyme in both the groups

Table 2. Mean value of S. bilirubin and liver enzymes on Day 1 and Day 8 in patients of malaria with
jaundice and acute viral hepatitis

Parameter Group Day 1 Day 8 Percent t-value p-value
regression (%)

S. bilirubin (mg%) Group A 7.07 £3.94 1.19+1.43 84.67 0.032 1.3
Group B 10.38 £ 7.87 7.88 +7.02 26.44 -0.018 0.366

AST (IU/L) Group A 158.47 + 120.35 41 + 28.33 67.62 0.663 5.68
Group B 1418.6 £ 834.11 775.3 £399.01 39.26 3.989 0.011

ALT (IU/L) Group A 220.14 £ 145.61 50.85 + 37.31 73.56 0.956 9.46
Group B 1666.67 + 1112.77 823.8 £ 475.06 42.56 4.761 0.011

Alkaline phosphatase Group A 394.74 £ 267.78 84.76 + 68.50 77.26 1.750 1.06

(Iu/L) Group B 513.4 + 324.7 369.27 = 207.75 23.16 0.814 0.158
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Table 3. Mean regression of bilirubin and liver enzyme week in most of the patients of malaria with jaundice

levels at the end of one week and in the next week in the remaining few. In contrast,
the same changes in acute viral hepatitis took 6—8
Parameter GroupA  Group B p-valueweeks. On Day 8 we found significant reduction in S.
Serum bilirubin (mg%) 587 o5 0.0002 .bl|ll‘ublln, AST, ALT gnd glkgllne phosphatase levels
AST (IU/L 11747 64306 153 N patients of malaria with jaundice as compared to
(IuL) ' ' ' the patients of acute viral hepatitis (Fig. 1).

ALT (IU/L) 169.29 842.86  6.81
Alkaline phosphatase 309.97 144.13 0.009 Discussion
(IU/L)

Intravascular haemolysis of parasitised and non-par-
from Day 1 to 8 is shown in Table 3. The regressi@gitised red blood cells have been considered as an
of the bilirubin and alkaline phosphatase was statimportant factor for causation of mild to moderate
tically significant, while regression of AST and ALTjaundice that is predominantly unconjugated. But the
was statistically insignificant. haemolysis as a sole factor may not be responsible

for severe jaundice or conjugated hyperbilirubine-
The detailed ultrasonographic study revealed thata along with increase in serum levels of liver en-
altered echopattern of liver and increased gall blaglfmes (AST and ALT) seen in many patients of ma-
der wall thickness was more commonly observedlaria. The role of liver injury or hepatocellular dam-
patients of acute viral hepatitis, in contrast, splenormge in these patients has been proposed by many
egaly was more commonly seen in patients of maerkers specially in the Indian subcontirhft10
laria (71vs 13%; Table 4). Very high serum bilirubin level with predominant

conjugated hyperbilirubinemia, along with increase
We also studied the clearance pattern of serumthe liver enzymes are important denominator of
bilirubin in patients of malaria with jaundice andiver injury in these patients.
compared it with patients of acute viral hepatitis. The
result showed that S. bilirubin, AST, ALT and alkalinén this study on 34 patients of malaria with jaundice,
phosphatase levels return to normal at the end of fitis¢ level of total S. bilirubin was in the range of

Table 4. Ultrasonographic findings in patients of malaria with jaundice and acute viral hepatitis

USG findings Group A (n=34) Group B (n=15) X2 value p-value
Liver

Size enlarged 16 (47.06%) 10 (66.67%) 0.9158 NS
Altered echo patterns 8 (23.53%) 6 (40%) 0.694 NS
Normal architecture 34 (100%) 15 (100%)

Gall bladder

Increased wall thickness 8 (23.53%) 8 (53.33%) 2.958 NS
Lumen, sludge 10 (29.41%) 6 (40%) 0.1583 NS
Clear lumen 24 (70.59%) 9 (60%) 0.1583 NS
Spleen enlargement 24 (70.59%) 2 (13.33%) 11.497 < 0.001

NS — Non-significant.
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3-17.4 mg% (7.07 + 3.94). Five patients (15%) h&lel in the range of 100-300 IU/L have been re-
S. bilirubin of >10 mg%. The incidence of compliported®. Whereas Anandt af* found AST and ALT
cations was also higher in patients with increasedisrange of 256.8 + 154.4 and 351.9 + 239.4 IU
bilirubin level. In the patients of acute viral hepatrespectively in malaria patients.
tis, the S. bilirubin level was in the range of 2.3-31
mg% (10.38 + 7.87). Five patients (33%) of acutéocharet al'! observed that patients of malarial
viral hepatitis had S. bilirubin level of more than 1Bepatitis had linear increase in AST and ALT levels
mg%. Kocharet aP studied 86 patients of malarialwith increasing bilirubin level. They observed that
hepatitis, out of those 29 cases had S. bilirubin lev&T and ALT in patients with S. bilirubin less than
of more than 10 mg%. Maximum value of S. bilirut0 mg% were in the range of 163.11 £ 76.79 and
bin was 48.2 mg%. These findings are in accordark®2.98 + 120 IU/L respectively, whereas patients
with this study in patients of malaria with jaundicewith S. bilirubin more than 10 mg% had AST and
We also observed that both groups of patients Hadr levels in the range of 563.03 + 303.13 and
predominant conjugated hyperbilirubinemia. Fe869.83 + 368.08 IU/L respectively. These
studies carried out earlier have also observed pobservations are in accordance with the present study
dominant conjugated hyperbilirubinmia in patientend indicate hepatocellular damage in these patients
of malarial hepatiti*6:2:10 especially those having S. bilirubin > 10 mg%. In a
recent stud¥ it was reported that in 11 patients of
In patients having serum bilirubin >10 mg%, theomplicated vivax malaria, 4 patients had jaundice
hepatocellular injury should be an important causnd the highest levels of AST and ALT in these
ative factor in the pathogenesis of hyperbilirubingatients were 546 IU/L and 510 IU/L respectively.
mia, as compared to patients having S. bilirubin <10
mg%, in which the haemolysis, disseminated intfé/e observed that both patients of malaria with jaun-
vascular coagulation (DIC) may be the only impodice and acute viral hepatitis had increased S. alka-
tant factor. It has also been reported that hyperpdme phosphatase. The range of S. alkaline phos-
sitaemia is associated with higher serum bilirubphatase in patients of malaria with jaundice and acute
level along with increased incidence of complicairal hepatitis was 102-1121 and 180-1482 IU/L
tions like anaemia, haemoglobinuria leading to bladlespectively. Increased level of S. alkaline phos-
water fever, algid malaria and acute renal failure.phatase with predominant conjugated hyperbiliru-
binemia in patients of malaria with jaundice indi-
Many patients of malaria with jaundice had signifcates cholestasis. Prothrombin time was also in-
cantly higher levels of AST and ALT. In patients afreased in some patients of malaria with jaundice.
acute viral hepatitis, AST and ALT were significanHills13 observed moderately prolonged prothrombin
ly increased, even more than 10 times of normal lintime in patients of malaria with jaundice and their
We found that both patients of malaria with jaumbservations are in accordance with the present study.
dice and acute viral hepatitis had linear increase in
AST and ALT with increasing level of S. bilirubin.In this study we also observed that altered echo
In patients of malaria with jaundice the AST and ALpattern and increased gall bladder wall thickness were
levels were in the range of 36-510 and 48-678 IUftesent in both malaria and acute viral hepatitis
respectively. Patients of acute viral hepatitis haatients. Splenomegaly was commonly associated
marked increase in AST and ALT levels and théiynding in patients of malaria with jaundice as
were in the range of 336—2880 and 402—-3940 IUdompared to acute viral hepatitis (V4 13%), as
respectively. Similar findings having AST and ALTeported earlier by other workétd*12



KOCHAR et at REGRESSION OF JAUNDICE IN MALARIA AND VIRAL HEPATITIS 129

The difference of S. bilirubin level on Day 1 and 8 Mishra SK , Mohanty S, Das BS, Patnaik JK, Satpathy

in two groups was statistically highly significant. ~SKMohanty D, Bose TK. Hepatic change®lasmodium

These changes indicate that S. bilirubin level comes falciparummalaria.Indian J Malariol1992;29: 1167-71.

to normal level in 1-2 weeks, in the patients of M- ashan T, Rab SM, Sheekhani MS. Falciparum malaria or

laria with jaundice after appropriate treatment, fulminant hepatic failured Pak Med Assod993;43:

whereas in patients with acute viral hepatitis it takes 206-8.

6—8 weeks. Similar pattern was also observed in the _ _

levels of AST, ALT and alkaline phosphatase in m&- ,f“viistava A, Khanduri A, Lakhtakia S, Pandey R.
. . ) . alciparum malaria with acute liver failur@rop

laria with jaundice as reported earlier by Kockar  gastroenterol1996:17: 172-4.

al*l, who observed that patients of malarial hepati-

tis took 1-3 weeks for disappearance of jaundi@. Permaratna R, Gunatilake AK, Desilva NR, Tilakaratney,

They also observed that patients with S. bilirubin < Fome!“"’; '\O’I'M’_tr'?isi"’_a HJ. Se"lere_shei’r?“c ?ff_“”CtJiO”

19 mg% had complete dlsappegrapgg of jaqrjdlce ?fosgf\'ﬂaeg PLNt; Hltfgggir;;';(;f;” outheast Asian

within 10 days, whereas those with initial S. biliru-

bin level of 10-20 mg% took about 15 days. These Kochar DK, Agarwal P, Kochar SK, Jain R, Rawat N,

findings corroborate with our observation of a steep Pokharna RK, Kachhawa S, Srivastava T. Hepatocyte

fall in the level of S. bilirubin in patients of malaria  dysfunction and hepatic encephalopathylasmodium

with jaundice after appropriate treatment. Thus, jaun- falciparummalaria.Qtl J Med2003;96: 505-12.

dice not resolving in 1-2 weeks time in a patient @) chawla LS, Sidhu G, Sabharwal BD, Bhatia KL, Sood A.

malaria requires serious consideration for the pres- Jaundice irP. falciparum J Assoc Phy India989;37(6):

ence of other concomitant diseases including viral 390-2.

hepatitis. _
11. Kochar DK, Singh P, Agarwal P, Kochar SK, Pokharna
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