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Summary
Amoebic liver abscess is common in Bangladesh. It is usuaUy diagnosed by
suggestive clinical features, ultrasound findings and positive serology. However,
none of these are def"mitiveand the picture overlaps with pyogenic liver ~
It is critical to differentiate amoebic liver abscess from pyogenic liver abscess
as the treatment are different. This study was designed to evaluate the feasibility
of using polymerase chain reaction (PCR) for detection of Entamoeba
histolytica (E.histolytica) DNA in liver abscess pus for confirmatory diagnosis
of amoebic liver abscess. This study was carried out in the department of
Hepatology, Bangabandhu Sheikh Mujib Medical University (BSMMU),
Dhaka, Bangladesh. Thirty patients of amoebic liver abscess were included in

this study. PCR was done to detect E.histolytica DNA in liver abscess aspirate
of all patients by real time PCR method, using oligonucleotide primer
containing small-subunit rRNA gene of E.histolytica. Real time PeR detected
E.histolytica in liver abscess aspirate in 29 cases out of 30 cases and the
sensitivity was 97% (p<0.001). This study also showed that antigen detection
by ELISA in liver abscess aspirate was positive in 12 cases only and sensitivity
was 40%. The study indicates that detection of E.histolytica by PeR is more
sensitive than amoebic antigen detection and PCR assay can be successfuUy
used to confirm the diagnosis of amoebic fiver abscess.

Introduction actually develop invasive disease. The
occurrence of amoebic liver abscess (ALA)
is probably 5-50 times less common than that-
of dianboeal.

Infection with Entamoeba histolytica

(E.histolytica) , the protozoan parasite that
causes amoebic colitis and liver abscess,

results in 34 million to 50 million Liver abscess is the most common

symptomatic cases of amoebiasis world wide manifestation of amoebiasis occurring
each year, causing 40 thousand to 100 outside the intestine. This complication is 10
thousand death annually. Only 10% of times more common in adult men than in

individuals who is infected withE. histolytica adult women I. Children rarely develop
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amoebic liver abscess but interestingly the
sex distribution of those who do is equal. The
typical patient with amoebic liver abscess is
a 20-40 years old male with a 1-2 week
history of fever and diffuse or right upper
quadrant abdominal pain. An amoebic liver
abscess might be mistakenly diagnosed as a
bacterial abscess, necrotic hepatoma or
echinococcal cyst. Most of the patients who
present clinically with an amoebic liver
abscess do not have coexistent dysentery,
although a past history of dysentery is
common.

Anti-amoebic antibodies appear approx-
imately 7 days after the initiation of
symptoms of invasive amoebiasis.
Consequently the failure to detect serum
antibodies 7 or more days after the onset of
presumptive symptoms of amoebiasis
virtually eliminates this infection etiology.
Several laboratory diagnostic tests are
available and includes indirect immunofluo-

rescent (Iff), indirect haemagglutination
(IHA), latex agglutination, enzyme linked
immunosorbent assay (ELISA), counter
immunoelectrophoresis (CIEP) and agar gel
diffusion which are generally positive in over
90% cases2. In a study of 127 cases of
amoebic liver abscess anti-amoebic

antibodies in serum were positive in 90.47%
cases by IHA, 100%by Iff and 85.71 % by
CIEP3. In another study of 47 cases of
amoebic liver abscess, ELISA was 100%
sensitive and specific4. Limitations of
serological tests includes that the antibody
may remain high in individuals living in
endemic areas due to repeated exposure or
past exposure rather than acute disease.
Moreover antibody level may remain high
for months or years after treatment.
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Therefore, serological tests are of limited
diagnostic value in highly endemic areas like
Bangladesh.

Microscopy of stool samples is not helpful
for diagnosis, because only less than 35% of
patients with amoebic liver abscess have a

history of dysentery sympto~s and less than
10% have identifiable trophozoite in stool
specimen at presentation I .

Aspiration is also a preferred modality to
establish the diagnosis of amoebic liver
abscess. The presence of a reddish brown
pasty aspirate ("anchovy paste" or "chocolate
sauce") is typical, trophozoites are rarely
identified. The sensitivity of microscopy for
identifying trophozoites in the liver abscess
pus is only 25% at best'. In one study
microscopy revealed that 3 of 27(11%) liver
abscess specimens were positive for E.
histolytica but only one yielded growth in
culture5.

The detection of amoebic antigen in liver
abscess aspirate by ELISA is a very sensitive
method of detection ofE. histolytica. In one
study amoebic antigen was positive in 41 of
42(97.6%) cases of amoebic liver abscess6.
In another study out of 25 pus samples
aspirated from amoebic liver abscess cases,
23 were positive (92%) for amoebic antigen7.

PCR is also a very sensitive test for detection
ofE.histolytica DNA in liver abscessaspirate.
One study shows PCR detected the presence
of the gene coding for the 30 KDa protein in
a1l42(100%) cases of amoebic liver abscess,
whereas PCR detected the presence of
ribosomal DNA (rDNA) in only 13(33.3%)
cases of amoebic liver abscess6. In another

study 19 samples of amoebic liver abscess
aspirate was examined microscopically and
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by PCR method. Only two of the 19samples
tested were positive microscopically. where
asall 19samplestestedwerepositive by PCR
using oligonucleotide primers specifics for
gene encoding the 30 KDa molecule of
pathogenic E.histolytica8. Roy et al.9studied
23 patient of amoebic liver abscess.They
showed that real time PCR. antigen detection
test and traditional PCR were respectively
98%. 80% and 71% sensitive for detection

ofE.histolytica in liver abscess aspirate. PCR
technique was based on oligonucleotide
primer containing small-subunit rRNA gene
of E.histolytical. So this study showed that
among three methods for detection of
E.histolytica real-time PCR being the most
sensitive.

Clinical diagnosis of liver abscess is based
on tenderness in the right upper quadrant.
fever. leucoytosis and ultrasound features.
which are common to both amoebic liver

abscess and pyogenic liver abscess.
Laboratory confirmation of amoebic liver
abscess is usually based on serological tests.
however this approach has a limitation in that
the antibody levels in individuals living in
endemic .areas could be high because of
frequent and or past exposure rather than
acute disease. They may also remain positive
for many months or years after treatment and
are thus of limited diagnostic value in highly
endemic areas. Microscopic examination of
pus from amoebic liver abscess rarelyreveals
the parasite as it is located in the periphery
of the abscess. For the same reason diagnosis
depending on the culture of the aspirate is
also unsatisfactory.

This study was designed to evaluate the
feasibility of using polymerasechain reaction
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(PCR) for detection ofE. histolytica DNA in
liver abscess pus for confirmatory diagnosis
of amoebic liver abscess.

Materials and Methods

This study. involved randomly selected 30
patients of amoebic liver abscess admitted

in the Department of Hepatology. BSMMU.
Dhaka during the period of August '2004 to
June 2005. The patients were selected on the
basis of the following inclusion and exclusion
criteria.

Inclusion criteria:

The patients were included in the presence
of all of the following three criteria:
1. Space occupying lesion in the liver

suggestive of liver abscess on Ultrasono-
graphy or CT scan.

2. Needle aspirationof liver abscessrevealed
- Anchovy sauce pus which is sterile on

bacterialcultureor

- Anchovysaucepus withpresenceof
trophozoite

3. Positiveanti-amoebicantibodiesdetected
by ELISA.

Exclusion criteria:

The patients were excluded in the presence
of any of the following three criteria:

1. Patientswho receivedanti-amoebic drugs
for more than 3 days.

2. Aspirate of liver abscesshaving colour
other than anchovy sauce pus.

3. Bacterial growth in culture and

trophozoite negative on microscopic
examination of aspirated pus.

Ultrasonography or CT scan was done in
clinically suspected patient of liver abscess.
If ultrasonography or CT scan features were
suggestive of liver abscess and patients had
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not received anti-amoebic drugs for more
than 3 days then aspiration of liver abscess
was done under ultrasonography guidance
after taking infonned written consent from
the patienL If the aspirate had anchovy sauce
appearance. only then this patient was
primarily included in the study. In tertiary
level hospital like BSMMU. most of the
patients of amoebic liver abscess are usually
referred from peripheral hospital or general
practitioners and most of them are already
getting anti-amoebic drugs. However after
anti-amoebic drugs clinical response usually
occurs after 3-5 days. For this reason patients
who received anti-amoebic drugs for more
than 3 days were excluded from the study.

Aspirated pus was collected in 2 sterile test
tubes. One sample was immediately sent to
microbiology department of BSMMU for
bacterial culture and microscopy for E.
histolytica trophozoite. The other test tube
specimen was stored at -200c for subsequent
examination in ICDDR.B( International
Centre for Diarrhoeal Disease and Research.
Bangladesh ). Dhaka to detect E. histolytica
antigen by ELISA and DNA by PCR. At the
same time 5 mIof venous blood wascollected

from the patient and sent to ICDDR,B. Dhaka
for detection of anti-amoebic antibody.

Patient with positive anti-amoebic antibody
was finally included in the study if the
aspirated pus was bacteriologically sterile on
culture or trophozoite was present on
microscopic examination.

Detailed history of each patient was taken
and recordedand a preset data form was filled
for every patienLHistory of fever. abdominal
pain. anorexia. weight loss. diarrhoea.
dysentery. drug treatment were inquired for
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every subject. Physical examination was
done systematically.

Total count of WBC. differential count of
WBC. Liver function tests. X-ray chest were
done in all patients. Aspirated pus was
examined for E. histolytica trophozoite and
bacterial cultural was done in microbiology
department of BSMMU. Anti-amoebic
antibody (anti lectin IgG). antigen detection
and PCR for DNA in pus was done in
ICDDR.B. Dhaka.

Individual patients were given a code
number. All the data were entered into a

personal computer. thoroughly checked for
any possible error and then processed and
analyzed by Statistical Package program for
Social Science (SPSS). Significance of the
test was tested by unpaired t test and X2test.
P value of <0.05 was taken as statistically
significant.

Antigen Detection:
The TechLab E. histolytica II test uses
antibodies to the adhesion antigen. Microtitre
wells contains immobilized polyclonal
antibody that binds adhesin ofE. histolytica.
Specimen was centrifused at 10.000 rpm for
10minutes and l00microliter of the resulting
undiluted supernatant was added to the
microtiter well for antigen detection. A test
was considered positive when the optical
density reading of a sample was > 0.15 at
45Onm.

Extraction of DNAfrom liver abscess pus
specimens
Liver abscess pus specimens (0.2 g) were
used for DNA extraction. The specimens
were washed twice with sterile phosphate-
buffered saline and centrifuged for 5 min at
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14,000 rpm. DNA was extracted using the
QIAamp DNA mini kit (QIAGEN, Hilden,
Germany) according to the manufacturer's
instructions. The DNA was eluted in 0.2 ml

AE buffer (supplied with the QIAGEN kit).

Real-time PCR assay
The oligonucleotide primers and molecular-
beacon probe were designed (using Oligo
software from Beacon Designer-2.1; Bio-
Rad) to specifically amplify a 134-bp
fragment inside the 16S-like small-subunit
rRNA gene of E. histolytica (Gene Bank
Accession number X64142). Primers and
probe were purchased from Eurogentec,
United Kingdom.

Amplification reactions were performed in
a volume of 25 I.dwith Bio-Rad's IQ super
mix (100 mM KCL; 40 mM Tris-HCI, pH
8.4; 1.6mM deoxynucleoside triphosphates;
iTaqDNA polymerase, [50 units/ml; 7.5 mM
MgCI2]), 25 pmol of the Ehf and Ehr primers,
6.25 pmol of the E. histolytica-specific
molecular-beacon probe, 7.75 IIIof distilled

H20, and 2.0 III of the DNA sample.
Amplification consisted of 45 cycles of 15
seconds at 95°C, 30 seconds at 55°C, and 15

seconds at n°c. The ramping of the machine
was 3.3°C/second in every step.
Amplification, detection, and data analyses
were performed with the i-Cycler real-time
detection system (Bio-Rad). Fluorescence at
575 nm was measured during the annealing
step of each cycle. The performance of the
assay was evaluated using a range of control
samples including E. dispar, E. moshkovskii,
and B. hominis. Amplification results were
analyzed using i-Cycler software, version 3.0
for Windows. Amplification was also
confirmed in all reactions by gel
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electrophoresis. A sample was considered
positive if the signal cycle threshold (CT)
value exceeded a preset threshold.

Results

This prospective randomized study was done
to diagnose amoebic liver abscess by
detection of E. histolytica DNA by PCR in
the Department of Hepatology, BSMMU,
Dhaka. Presumptive diagnosis of amoebic
liver abscess was done by ultrasonographic
features, positive anti-amoebic antibody
(anti-Iactin IgG), anchovy sauce color on
aspiration of abscess and negative bacterial
culture.A total of 30 patients of amoebic liver
abscess were included in the study who have
not got any anti-amoebic drugs or have got
for a period of ~ 3 days.

Observations of the study were analyzed by
comparison between different groups. Values
were expressed either as mean:tSD or in
frequency or percentage unless mentioned
other wise. Con,parison between groups was
done by student's t test and Chi-square test.
A 'p'value of <0.05 was considered
significant.

PCR done to detect E.histolytica DNA in
liver abscess aspirate of all patients by real
time PCR method, using oligonucleotide
primer containing small-subunit r RNA gene
of E.histolytica.

Among thirty patients included in the study,
27 were male (90%) and 3 were female
(10%). There was significant difference in
sex ratio with male predominance (p<O.OOI).

The age range in male patients was 22-70
years and in female patients was 45-60 years.
The mean (:tSD) age of male and female were
42:tll years and 52:t8 years respectively.
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There was significant difference in age
between sex (p<0.05).

Persons included in this study were of diverse
occupation. Day labourer 36%, cultivator
10%, businessman 17%, service 20%,
housewife 10%, and student 7%. There were

significant difference in occupation with day
labourer predominance (p<O.OOI).

History of fever was present in all cases (high
grade in 93% cases, low grade in 7% cases).

Chills (87%) and sweating (40%) were
associated with fever. Abdominal pain,
anorexia, jaundice, weight loss, and diarrhoea
were present in 93%, 87%, 13%, 27%, and

13% cases respectively. Duration of
symptoms were more than two weeks in most
cases (67% cases).

Common signs of amoebic liver abscess were

right upper quadrant tenderness (60%),
hepatomegaly (67%). Other signs like
anaemia, jaundice, epigastric tenderness,
intercostal tenderness and intercostal oedema

were present in 10%, 13%, 10%,3% and 7%

cases respectively.

Amoebic antigen (adhesin) detection by
ELISA was done in all cases and was positive
in liver abscess aspirate in 40% cases
(Table~I).

E.histolytica DNA detection by real-time
PCR in liver abscess aspirate were positive
in 29 patients (97%) (Table-II).

Comparison between amoebic antigen
detection by ELISA and DNA detection by
PCR shows, PCR was positive in 97% cases,
where as antigen was positive in 40% cases
(Table- III).
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Table-I: Detection of amoebic antigen by ELISA.
(n=30)

Table-II: Detection of E. histolytica DNA by
PCR. (n=30)

Parameter Category Number X2valuepvalue
(%)

DNAbyPCRPositive
Negative

29(97)
1(3)

19.2. 0.001

Table-III: Comparison between detection of
antigen by ELISA and DNA by PCR. (n=30)

Discussion

Liver abscess is the most common non-

enteric complication of amoebic infection.
Since an amoebic liver abscess may cause
death if adequate therapy is delayed, early
diagnosis is essential. Although the most
definitive method for diagnosing amoebic
liver abscess is to demonstrate the organism
in abscess fluid, there are limitations to the

direct detection of ameba by microscopy. At
present, therefore, diagnosis relies mainly on
serological methods. However, in some acute
cases antibody to E.histolytica can not be
detected early, and in some individuals a
positive serology may persist for a long time
after recovery. This study evaluated the
application of PCR technique for detection
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ParameterCategory NumberX2value pvalue
(%)

Amoebic Positive 12(40) 1.2 0.27
antigen Negative 18(60)

Category Number(%)of X2 pvalue
positivecases value

AntigenbyELISA 12(40) 22.25 0.001

DNAbyPCR 29(97)
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of DNA of E.histolytica in liver abscess
aspirate for confirmatory diagnosis of
amoebic liver abscess.

Real-time technique was used in this study.
The main advantage of this real-time PCR
assay over the traditional nested PCR test are
that (i) it requires only one PCR step,
compared to at least two in the traditional
nested PCR; (ii) it is performed in a closed
system where post PCR handling is not
required and (iii) the assay is highly sensitive
and could be used for quantitative purposes.

In our study, real time PCR detected
E.histolytica in liver abscess aspirate in 29
cases out of 30 cases and the sensitivity was
97%. P value was highly significant
(P<O.OO1) (Table-II). Present study also
showed that antigen detection by ELISA in
liver abscess aspirate was positive in 12cases
only and sensitivity was 40% (Table-I).

The sensitivity of PCR for diagnosis of
amoebic liver abscess was 97%, where as
antigendetection in liver abscessaspirate was
40% only. The difference in the sensitivity
for the two comparing methods was
statistically significant (p<O.OOI)(Table-III).

Roy et al.studied23 patients of amoebic liver
abscess. They showed that real time PCR,
antigen detection test and traditional PCR
were 98%, 80% and 71 % sensitive

respectively for detection of E.histolytica in
liver abscess aspirate. PCR technique was
based on oligonucleotide primer containing
small-subunitrRNA gene ofE.histolytica. So
this study showed that among three methods
for detection of E.histolytica PCR being the
most sensitive. Sensitivity of PCR was
similar to our studybut antigen detection was
higher than our study9.
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Tachibana et at. employed PCR to detect E.
histolytica in liver abscess aspirate by using
oligonucleotide primers specific for the gene
encoding the 30 KDa molecule. They found
PCR were positive in all 19 samples8.In one
study Zaman et at. found that PCR were
positive in all 22 liver pus samples and thus
sensitivity was of 100% in cI'inically
diagnosed cases of amoebic liver abscess.
They recommended that PCR assay can be
successfully used to confirm the diagnosis
of amoebic liver abscess with primers
identified 10.

Prokash et at. showed that all 4 samples of
amoebic liver abscess were positive by
cysteine proteinase gene specific PCR and
sensitivity was 100% of this technique was
higher than our study but sample size was
small in the studyll. Zindrou et at. employed
PCR by different methods in amoebic liver
abscess fluid from 23 patients and compared
between them. The haemo-PCR gave a
positive result in .8(89%) cases compared
with 14(77%) and 5(28%) by PCR for p30
and ssu rRNA respectively12.

Out of 27 liver abscess pus specimens, II
(41%) were positive for lectin antigen by
ELISA (TechLab E. histolytica II) in a study
by Haque et aP. In our study antigendetection
was positive in 40% cases. So this is similar
to our study. However, in another study, out
of 25 pus sample aspirated from amoebic
liver abscess cases, 23(92%) were positive
for amoebic antigen and 2 were negative7.

In our study microscopy for identifying
amoebic trophozoite in liver abscess pus were
negative in all cases. In a study 3 of 27 (II %)
liver abscess specimen were positive for E.
histolytica trophozoite on microscopy5.
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Therefore, PCR method willpermit a positive
diagnosis of amoebic liver abscess even in
the absence of microscopic detection of the
parasite. Moreover, amoebic antigen
detection in abscess aspirate is less sensitive
than PCR.
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