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DIAGNOSTIC TESTS FORAMOEBIC LIVER 
ABSCESS: COMPARISON OF ENZYME - IJNKED 

IMMUNOSORBENT ASSAY (ELISA) AND 
COUNTERIMMUNOELECTROPHORESIS (CIE)

Marcos I. Restrepo, Zoraida Restrepo, Consuelo López Elsa Villareal, 
Aura Aguirre and Marcos Restrepo

The liver abscess is the most fr e q u e n t extrain testinal com plication o f  intestinal 
amoebiasis: its diagnosis is suggested by the c lin ica ip ic tu re  bu t it m tist be con firm ed  by 
paraclinic tests. Themost stringentd iagnosis requires identification o f  E. histoiytica. B ut 
tbis ispossible only in a fe w  cases. Serological tests greatly improve the diagnosis o f  this 
severe com plication o f  amoebiasis. We com pared the E nzym e L infed  Im m unosorben t 
Assay a n d  the C ounterim m unoeletrophoresis techniques. Both techniques were used to 
detect am oebic antibodies in 5 0  controlpatients, 3 0 pa tien ts with liver abscess a n d  30  
patients with in testinal amoebiasis. A li the sera fro m  control pa tien ts gave negative  
results iin  both techniques. W hen analysing the sera fr o m  pa tien ts with intestinal 
amoebiasis, 10% o f  them  were positive by ELISA but non  by CIE. The sera o fpa tien ts with 
liver abscess, we fo u n d  that 90%  were positive by the ELISA m ethod a n d  66.6%  by the 
CIE technique. In pa tien ts with am oebic liver abscess, the results show ed tha t the ELISA 
was m ore sensitive than  the CIE, as itpresen ted  a higher sensitivity (100% ) than that o f  
the CIE technique (66%).
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Amoebiasis is an infection  caused  by 
Entamoeba histoiytica, an intestinal protozoan 
pathogenic for hum ans17. It is com m only found 
in tropical countries, specially in underdeveloped 
ones w here san ita tion  and  hygiene are 
deficient1.

It is believed that 2 to 50% of the w orld ’s 
population and 12.1% of Colombia population 
according to the second Colom bian National 
Morbidity Survey is infected by Entam oeba  
h is to iy t ic a i . T h e  p a r a s i t e  c o lo n i s e s  th e  
intestinal tract and form here it spreads to 
other organs, d e p e n d in g  o n  its in v asiv e  
capacities-8.

Amoebic infection is considered to  be third 
most im portant cause  of parasite-rela ted  
deaths in th e  w o rld , a fte r  m a la ria  an d  
sc h is to so m ia s is  T h e  m o s t  f r e q u e n t  
extraintestinal com plication  of am oebic 
infection is the invasion of the liver by the 
parasite, a condition know n as am oebic liver 
abscess.
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The diagnosis o f am oebic  abcess is 
suggested by clinicai features, but further 
paraclinic tests are required in o rder to identify 
the  lesion in the liver: U ltrasonography, 
C om putarised Tom ography, Isotopic Scan, 
M agnetic R esonance Im aging, d iagnostic  
a s p i r a t i o n ,  l iv e r  b io p s y  a n d  s u rg ic a l  
explorating are em ployed. Liver biopsy and 
diagnostic  asp iration  are, how ever, the 
m ethods that allow  iden tification  o f E. 
histoiytica in the necrotic m aterial of the 
abscess or in liver tissueJ I0. This m ethod  is the 
m ost specific of ali and provides a differential 
diagnosis w ith  pyogen ic  liver abscess, a 
c o n d i t i o n  w h i c h  r e q u i r e s  c u l t u r e d  
identification of the causative bactéria2. Since 
the identification of E. histoiytica  is feasible 
only in very few  case, serological techniques 
that could help in the diagnosis of am oebic 
liver abscess have been  im plem ented. They ali 
e v a iu a te  th e  in d iv id u aT s im m u n o lo g ica l 
re s p o n s e  d e te c tin g  c irc u la tin g  i m m u n e  
com plexes or detecting antibodies in the 
serum  by a diversity of serological te s ts '718.

O ur study  evaluates the d iagnostic  
s e n s i t i v i t y  o f  t w o  s e r o l o g i c a l  t e s t s :  
C oun terim m unoelectrophoresis (CIE) and  
Enzyme Linked Im m unosorbent Assay (ELISA)
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MATERIAL AND METHODS

Study popu la tion . This popu la tion  w as 
co m p o sed  by 110 p a tien ts  w h ich  w ere  
d istributed in 3 groups as follows:
a) 30 patients w ith sym ptom atic intestinal 

am oebiasis w ithout acute dysentery, ali 
confirmed by the presence of E. histolytica 
cysts or trophozoites in microscopical stool 
examination.

b) 50 control patients, aymptomatic presumably 
healthy persons; with no recent or past 
medicai history of amoebic infection in the 
last 2 years, and 3 negative stool examination 
on 3 different days.

c) 30 patients with suspected amoebic liver 
abscess as suggested by clinicai features and 
ultrasonographíc findings.
Blood sam ples w ere ob tan ide from ali 

patients in lOml tubes w ith no anticoagulant, 
to obtain  serum  and  this w as stored at -20°C 
until serological testing.

CIE technique. This HM1 clone o f E. 
histo lytica  strain  (o b ta in ed  from  Instituo  
Nacional de Salud - INS, Bogotá, Colombia) 
w as cultured in the axenic BIS-33 m edium  of 
D iam ond', and  then  w e ob tained  a purified 
antigen as described  by G andhi et al'\ The CIE 
test u sed  purified antigen of E. histolytica 
p laced in the righ colum n wells and problem  
serum  in the left colum n wells. Electrophoresis 
w as run  in barbital buffer (pH  8.6) for 45min 
in a cham ber at a constant voltage of 110 to 
140 volts an d  4 to  8 m illiam pers. The slide w as 
incubated  at 37°C until com pletely dry. The 
p resence of a precipitin  line betw een  the 
antigen and  serum  w?ells w as in terpreted  as a 
positive reaction11.

ELISA technique. The antigen w as prepared  
from cultures o f E. histolytica clone strain 
HM1, grow n axenically ' m edium  TYIS-33. 
H arvested trophozoites w ere w ashed  3 times 
w ith saline. Then w e applied  the m ethod 
recom m ended by G andhi et alú to obtain  the 
antigen. The trophozoites w ere frozen once 
and  thaw ed, sonicated  for 5 m inutes at 20 
kilocycles. Finally centrifuged at 10.000 x g for 
30 m inu tes at 4°C. We u sed  the clear 
supernatan t as antigen w ith a pure protein 
concentration  of 6m g/m l. This antigen was 
d istributed in 100 m icroliter aliquots to each 
well of the polysturene m icroplates (Dynatech 
(R)), incubated  overnight at 4oC in a moist

chamber. The m icroplates w as rinsed with 
Tw een-20 in  PBS fo r 3 m inu tes, three 
consecutive times; 200 m icroliter o f casein 
(w /v) in  PBS w ere ad d ed  to  each  w ell and 
afterwards the m icroplate w as incubated  for 1 
hour at 37°C in a m oist cham ber. The plate was 
rinsed again w ith PBS-Tween 20 before adding 
100 microliters of serum  dilu ted  1/100 in PBS- 
Tw een 20; then  incubated  for 1 h o u r at 37°C 
and rinsed again. Next step, 100 m icroliters of 
conjugate anti-hum an IgG peroxidase (Sigma 
(R)) w as used  at a d ilu tion  o f 1:400 in 0.1 M- 
PBS, pH 7.2. The m icroplate w as incubated  at 
37“C in a m oist cham ber for 1 hour. Finally, 
100 m icroliters of substrate (0.4m g of o- 
phenylene diam ine p er ml of 0.1M phosphate 
citrate buffer, pH 5.0) w ere added  to  each  well 
left to rest for 20 m inutes in the dark. The 
enzym e reaction w as stopped  by the addition 
o f 50 m icroliters of HCL 2.5N.

Readings w ere perform ed w ith a 492nm 
filter to determ ine 2 optical densities (O.D.) 
per partient and  from  these, an  average of 
O.D. values w ere calculated: three negative 
and  tw o positive control sera w ere  additionally 
processed 'H.

We are using as the Gold S tandards the 
parasito log ical d iagnosis o f intestinal 
am oebiasis in the stools and ultrasonographíc 
findigns for am oebic liver abscess.

The average cut-off point o f the ELISA 
technique w as 0.156, the absorbance reading 
n eeded  to differenciate be tw een  positive and 
negative sam ples w as estab lish ed  by 
calculating the m ean  value plus S.D. (p  < 0.05) 
of the absorbance values o f sam ples o f healthy 
patients, am oebiasis intestinal patien t and 
those patients w ith am oebic liver abscess.

D eterm ination of test param eters w ere 
determ ined using a 2 x 2 contingency  table9 
that included the follow ing calculations: for 
sensitivity (S): a/a+c; a) true positives, is the 
n um ber o f pa tien ts  w ith  parasito log ical 
diagnosis o f intestinal am oebiasis and  positive 
serological test; b ) false positives 
co rresp o n d ed  to  healthy  asym ptom atic 
persons w ithout parasites in the stools (control 
g ro u p ) bu t positive  sero logical test. For 
specificity (E): d /b+d; d) true negatives, is 
healthy  p e rsons w ith o u t am oebiasis  and 
negative serological test; and  c) false negatives, 
the poatients w ith intestinal am oebiasis and 
negative sero logical test. For positive 
predictive value (PPV): a /a+ b  and  negative
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predictive value (NPV): d/c+d. The calculation 
was applied for both ELISA and  CIE tests.

RESULTS
From the 30 patien ts w ith  in testinal 

amoebiasis, three presen ted  positive ELISA 
test, but ali of them  w ere negative in the CIE 
test (Tables 1 and 2). N one of the 50 sera from 
control patients gave positive results in the two 
tests used (Tables 1 and  2).

In patients w ith intestinal am oebiasis, the 
sensitivity of the ELISA technique w as only

10% but its specificity w as 100% (Table 3). The 
CIE test w as never found to be positive in this 
clinicai form of am oebiasis. Only 3 sera from 
p a t i e n t s  w i t h  s y m p t o m a t i c  i n t e s t i n a l  
am oebiasis w ithout dysentery w ere positive by 
ELISA. The predictive values of positive test 
w ere 100% for ELISA and  0% for CIE. The 
predictive values of negative test was 65% for 
ELISA and 62.5% for CIE (Table 3).

In the g roup  of patients w ith liver abscess, 
27 (90%) ou t of 30 w ere positive by ELISA and 
20 (66.6% ) by CIE (T ab le s  1 a n d  2). T he

Table 1 - Results o f  th e  EI.ISA test in  th e  d ia g n o s is  o f  l iv e r  a b scess  a n d  in te s t in a l  a m o e b ia s is .

R esu lts
Clinicai form N r o f  p a t ie n ts n e g a tiv e c a se s p o s itiv e c a se s

n % n %
Intestinal am o eb iasis 30 27 90 3 10
Liver ab scess 30 2 10 27 90
Control p a tie n ts 50 50 100 0 0
Total 110 80  - 30

Table 2  - Results o f  th e  CIE tes t in  th e  d ia g n o s is  o f  live r a b scess , i n te s t in a l  a m o e b ia s is  a n d  p e r s o n s  w i th o u t  a m o e b ic in fe c t io n , in  C o lo m b ia .

Clinicai form
R esu lts

N r o f  
c a se s

n e g a tiv e
n  % n

p o s it iv e
%

Intestinal am o e b ia sis 30 30 100,0 0 .0 0 .0
Liver abscess 30 10 33.3 20.0 66.6

Control p a tien ts 50 50 100.0 0.0 0.0

Total 100 90  - 20

sensitivity for ELISA and CIE tests w ere 100% 
and 66% respectively (Table 3). The specificity 
and the predictive value of positive tests w ith 
both reactions w ere 100%. The predicitive 
value of negative test was 100% for ELISA and 
83% for CIE (Table3).

DISCUSSION
In this study, w e confirm ed the clinicai 

suspicion of extraintestinal am oebiasus by 
serological tests. Indeed, ali cases of am oebic 
liver abscess cou ld  be d e tec ted  by the 
presence of antibodies against E. histolytica by

Table 3  - Value o fv a r o u s  tests a c c o r d in g  to  th e  d ia g )io s is .

Values
C lin ica i fo rm

ALA* IA**
ELISA CIE ELISA CIE

Sensitivity 9 0 .0 66.7 10.0 0 .0
Especificity 100.0 100.0 100.0 100.0

P red ic tive  v a lu e  o f  p o s itiv ite  te s t 100.0 100.0 100.0 100.0

P red ic tiv e  v a lu e  o f  n e g a tiv e  te s t 9 4 .3 83-3 6 5 .0 62.5

p  < 0.05
• ALA * a m o e b ic  liv e r  a b s c e s s  

•* IA -  in te s tin a l a m o e b ia s is .

CIE and ELISA technique. O ur results validate 
the use of these techniques as a tool in the 
diagnosis of invasive am oebiasis, e.g. am oebic 
liver abscess (ALA)71118.

ELISA tech n iq u e  is very  useful in 
d e t e r mi n a t i o n  o f  d if fe re n t s e ro ty p e s  o f 
antibodies (IgG, IgM, IgE, IgA) in sera of 
patients infected by E. histolytica as was
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show n by  H ock et al7. This m ethod  show ed 
high sensitivity and  specificity in those cases 
w here the parasite  w as very invasive such as 
intestinal (dysentery) or liver am oebiasis. The 
ELISA w as reliable com pared w ith healthy 
Controls.

Analyzing the ELISA results in the diagnosis 
of 30 patients w ith liver abscess, w e found that 
only  3 patien ts  w ere  negative  by  this 
serological test. Reviewing these cases w e 
concluded  that tw o of the patients had  liver 
abscesses seco n d ary  to  stabb ing  injuries, 
w h ich  re sp o n d e d  favorab ly  to  com bined  
antimicrobial therapy  (against gram  positive, 
gram  negative and  anaerobic bactéria) and 
surgical drainage. The third patient did not 
respond  to the  anti-am oebic therapy, then  a 
surgical d ra inage  w as p erfo rm ed  and  
appropriate antibiotic treatm ent w as indicated, 
since Staphylococcus aureus w as isolated from 
the puru len t m aterial. Thus, the 3 patients w ho 
w ere negative by ELISA and  CIE w ere also 
negative for am oeb ic  liver abscess, and  
actually had  a pyogenic liver abscess. O n the 
o th e r han d , 3 patien ts  w ith  in testinal 
am oebiasis and  w ithout liver abscess w ere 
p ositive by ELISA bu t negative  by CIE. 
A lthough o u r study  d id  no t take in 
con sid era tio n  the  d ifference b e tw een  
dysen teric  an d  acu te  form  o f in testinal 
am oebiasis, the seropositivity o n  ELISA test 
could indicate a tissseu invasion w ith E. 
histoiytica''. In fact, m ost of ou r patients 
w ithout clinicai evidence o f liver abscess had  a 
chronic form  of intestinal amoebiasis.

The specificity of ELISA testing in the 
d iagnosis of am oeb ic  liver abscess w as 
supported  by the fact that am oebic antibodies 
w e re  a b s e n t  in s e r u m  f r o m h e a l t h y  
C ontro ls7 11 1 2 However  som e troubles may 
arise w hen  the optical densitics are in the limit 
o f the cut-off (+1 SD). Longitudinal studies are 
n e ed ed  to  asses the  an tib o d y  responses 
variability along the evolution of the disease. 
This could  also allow  a beller therapeutícal 
follow-up.

The CIE for de tec tion  o f an tiam oebic 
antibodies in the patients sera has been  carried 
out and  correlated  w ith the routine dianostic 
microscopic exam ination of stools and pas 
sam ples from patients w ith a charascteristic 
clinicai case. In the 30 patients w ith liver 
abscess evaluated by CIE test, 7 cases w ere 
negative. T hose  cases had  clinicai and

ultrasonographic findings o f liver abscess, of 
w hich just 3 w ere the patients m entioned 
above (non-am oebic liver abscess) and  4 cases 
w ere false-negative. These 4 patien ts did 
re sp o n d  an d  im prove after an ti-am oebic 
treatment.

O ur results are in agreem ent w ith o f Bapat 
and  B have1, w ho  found  in 20 o f 30 proved 
cases of ALA a seropositivity by  CIE. Moreover, 
Samrejrongroj et al11 com pared CIE and  ELISA 
for E. histoiytica  antibodies determ ination in 
patien ts w ith  am oebiasis and  rep o rted  a 
sensitivity o f 93-5% and  100% respectively. 
Sathar et a l12 evaluated the ELISA test for 
serodiagnosis of am oebic liver abscess, and 
found the presence  o f IgG antibodies w ith a 
sensitiv ity  o f 99%. Similar results w ere 
ob tained by Shetty er allH. Finally, H ock er al7, 
com paring  b o th  tests found  ELISA m ore 
sensitive  th an  CIE (97.4%  vs 88.5% 
respectively). Altogether, these  resutls show  
that ELISA is m ore sensitive than  CIE: and  that 
bo th  tests are highly specific for am oebic liver 
abscess.

The gold standar for the diagnosis o f ALA is 
the liver biopsy’. H ow ever this procedure is 
not currently done in every case. O therw ise, 
the percentage of positively for trofozoites in 
the amalysis o f pus in the liver abscess is low. 
Therefore the  E. h isto iytica  an tibodies 
determ ination by ELISA is a good  diagnostic 
tool in ALA, as a non-invasive and cost- 
effectiveness procedure.

In  conclusion , the  d iagnosis o f  liver 
am oeb iasis in trop ical coun tries  can  be 
attem pted  by the search o f E. histoiytica  
antibodies by both  ELISA and  CIE techniques. 
Currently w e are routinely using ELISA to 
confirm ALA diagnosis. This will allow  us to 
study the serop revalence  as w ell as the 
reliability o f this test in therapeutical follow- 
ups. O ther cases of liver abscess shou ld  be 
included  (e.g. hydatid  cyst, m etastatic or 
hepatic carcinom as), as w ell as o ther parasitic 
diseases, in order to asses the  possibility of 
cross-reaction w ith diseases clinically similar to 
extra-intestinal am oebiasis.

RESUMO
O abscesso hepático é a  com plicação  m ais  

freq ü en te  da  am ebíase intestinal: o seu diagnótico  
sugere-se pelo  quadro  clínico, m as é con firm ado  
pelos estudos pa ra c lín ico s. P ara c o n firm a r  o 
diagnóstico precisa-se iden tificar a  E. histoiytica, o
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que é apenas possível em  m uito  poucos casos. As 
provas sorolôgicas m elhoram  n o ta d a m en te  o 
diagnóstico das com plicações severas da  amebíase. 
Em nosso estudo com param os o teste de  ELISA e a 
Contraimunoeletroforese (CIE). A m bas as técnicas 
foram utilizadas pa ra  detectar anticoipos contra  
ameba em 5 0 pacien tes sem  amebíase, 3 0 pacientes  
com abscesso hepático e 3 0  com  am ebíase intestinal. 
Todos os soros dos pacien tes sem  am ebíase fo ra m  
negativos p o r  a m b a s as técnicas. Q u a n d o  
analisamos os soros dos pacien tes com  am ebíase  
intestinal, encontrou-se que 10% destes, fo ra m  
positivos para  ELISA, en q u a n to  que n en h u m  o fo i  
para CIE. Nos soros dos pacien tes com  abscesso 
hepático, encontrou-se u m a  positiv idade de  90%  
para ELISA e 66.6%  p a ra  CIE. Estes resultados 
mostram que  o teste de  ELISA fo i de  m a ior  
sensibilidade (100%i de  sens ib ilidade) no  
diagnóstico do abscesso hepático  am eb iano , 
quando com parado com  a Contraimunoeletroforese  
(66.6% ).

Palavras-chaves: Abscesso hepático am ebiano. 
Diagnóstico, ELISA. CIE.
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