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Evaluation of an Antigen-
Capture Enzyme Immunoassay
for Detection of Entamoeba
histolytica in Stool Samples

T. Jelinek, G. Peyerl, T. Loscher,
H.-D. Nothdurft

In order to identify the prevalence of Entamoeba
histolytica in tourists with diarrhoea returning from
countries of the developing world, sensitivity and
specificity of a commercially available enzyme im-
munoassay (ElA) kit for the detection of Entamoe-
ba histolytica coproantigen in stool were evaluat-
ed. Five hundred seventy-seven specimens from
469 patients were examined by microscopy and
EIA. Sixty-two specimens from 49 patients were
considered positive for Entamoeba histoiytica.
Compared with microscopic examination of stool
samples, the EIA was found to be slightly more sen-
sitive (90.3% vs. 87.1%) and was 97.7% specific
for Entamoeba histolytica.

Diagnosis of intestinal amoebiasis is based on the
demonstration of Entamoeba histolytica in stool or
in biopsy of mucosal tissue but is labour and time
intensive and depends on the skill of an experi-
enced microscopist (1,2). It has recently been sug-
gested that there are two distinct species of Enta-
moeba histolytica that are morphologically iden-
tical (1). Entamoeba dispar, the more prevalent of
the two forms, appears to be associated solely with
an asymptomatic carrier state. The pathogenic
species, now referred to as Entamoeba histolytica
sensu strictu, appears to have the capacity to in-
vade tissue and cause symptomatic disease. Micro-
scopical examination of a single stool specimen
yields a sensitivity of 50 to 70%. At least three sep-
arate stool samples are required for a sensitivity
of 90% (1). It is essential to have permanent
stains of fresh or fixed faecal specimens in addi-
tion to a saline wet mount of stool (1). Specimens
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Table 1: Comparison of microscopy and antigen-capture EIA for the detection of Entamoeba histolytica in-stool samples

{n = 469 patients).

Method All specimens Initial specimens
{n =577 {n=469)
Results of microscopy and EIA
Microscopy positive, EIA positive 50 25
Microscopy positive, EIA negative 2 9
Microscopy negative, EIA positive 33 31
Microscopy negative, EIA negative 492 404
Sensitivity of EIA vs. micrascopy? 50/52 (96.2 %) 25/34 (73.5 %)
Sensitivity of each method vs. all true positives? EIA 56/62 (90.3 %) 43/49 (87.8 %)
microscopy 54/62 (87.1 %) 44/49 (89.8 %)

2\/alues gre number of tests positive by EIA or microscopy / number of tests positive by microscopy.
bValues are number of tests positive by EIA or microscopy / number of “true-positive® tests. This includes specimens positive for Entamoeba
histolytica by microscopy as well as EIA-positive and microscopy-negative specimens from patients who delivered subsequently microscopy

positive stool samples.

must be either evaluated immediately after pro-
duction or fixed, since trophozoites may disinte-
grate after 30 min at room temperature (1). Still,
false-negative results may arise due to poor sen-
sitivity of microscopic methods and to intermittent
low-level shedding of cysts and trophozoites in
stool. Due to these difficulties, considerable effort
has been invested in the development of new tech-
nologies for the easy detection of Entamoeba his-
tolytica in stool. Enzyme immunoassay (EIA)
technology offers the advantage of being rapid,
cost effective, and easy to perform on single or
multiple stool specimens (2). A variety of such
tests have been described recently, each detecting
different antigens of Entamoeba histolytica tro-
phozoites and cysts (2-7).

In order to identify the prevalence of Entamoeba
histolytica in travellers suffering from diarrhoea
after their return from countries of the develop-
ing world, we evaluated the sensitivity and speci-
ficity of a commercially available EIA kit (Pro-
Spect/Entamoeba histolytica, Alexon, USA) de-
tecting Entamoeba histolytica in stool samples. This
EIA is designed to detect Entamoeba histolytica-
spectfic antigen with monoclonal antibodies pro-
duced to the cultured HK-9 strain (2).

Patients and Methods. From June to September
1995, 795 randomised patients who presented for
various medical complaints were recruited from
our outpatient clinic. All patients were German
nationals returning from vacation trips abroad.
The main symptoms were diarrhoea in 469 (59%)
patients, fever in 167 (21%), and various skin
problems in 83 (10.4%), while 76 (9.6%) present-

ed with the wish for a medical post-travel check-
up without complaining of any symptom.

After informed consent was obtained, 577 stool
specimens from all 469 patients with diarrhoea as
a main symptom were collected and processed. All
stool samples were investigated for bacteria by cul-
turing and for ova and parasites by direct micros-
copy and the formol-ether-concentration tech-
nique (8). Every slide was read for at least 10 min
by two experienced microscopists before being
considered negative. One part of every fresh
stool sample was immediately stored at —20°C and
tested later by the ProSpect EIA (Alexon, USA},
according to the manufacturer’s instructions, by
one technician who was blinded to the results of
microscopy. Results were obtained by use of a mi-
croplate reader (SLT-Labinstruments, Germany)
with wavelength capability of 450 nm. Samples
with an optical density (OD) of = (.05 were con-
sidered positive. If discordant results between
microscopy and EIA were obtained, both tests
were repeated.

Microscopy was defined as the gold standard for
the final results: only samples positive for Enta-
moeba histolytica by microscopy were considered
positive. The definition of true-positive samples,
however, was extended to all samples of patients
who produced at least one stool specimen positive
by microscopy, even if they initially presented with
a series of negative specimens. Statistical analysis
was performed using the EPI-Info 6.0 (Centers for
Disease  Control and Prevention, USA, and
World Health Organization, Switzerland) soft-
ware package.
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Results and Discussion. Five hundred seventy-
seven specimens from 469 patients were examined
by microscopy and EIA. Sixty-two specimens
from 49 patients were considered positive for
Entamoeba histolytica. Twenty-five of the initia}
specimens were positive by microscopy and EIA
(Table 1), and 404 were negative by both methods.
Nine specimens were positive by microscopy and
negative by EIA; these were considered false
negative in the EIA. Thirty-one specimens were
positive by the EIA and negative by microscopy;
these were considered false positive in the EIA.
Twenty-two of the 31 patients remained sympto-
matic and presented again for control examina-
tion, when they delivered up to three stool sam-
ples. Subsequent microscopy produced positive re-
sults in 19 of these patients: eight became positive
with the second sample and 11 with the third.
Three patients remained negative in one subse-
quent examination and were lost to further follow-
up. Therefore, the samples of 12 patients had to be
considered false positive in the EIA.

Defining each microscopy result per specimen as
the gold standard, the EIA reached a sensitivity
of 73.5% against microscopy. By using our defini-
tion for true-positive patients (a single positive
specimen in row of negatives defines a patient as
infected with Entamoeba histolytica), however, the
sensitivity of the EIA increased remarkably
(87.8%). The sensitivity of microscopy of single
specimens was similar, at 89.8%. Somewhat differ-
ent results were obtained for the evaluation of all
577 samples (Table 1): the sensitivity of EIA ver-
sus microscopy was 96.2%, of EIA versus all
true-positive results 90.3%, and of microscopy ver-
sus all true-positive results 87.1%. By this defini-
tion, the positive predictive value of microscopy
versus all true-positive results had to be 100%,
while its negative predictive value was 98.5%. By
contrast, the EIA reached a positive predictive val-
ue of 82.4% and a negative predictive value of
98.8%.

Cross-reactions of the EIA with other antigens
were not observed. Of the 469 patients with diar-
rhoea, 119 (25.4%) had at least one parasite in ad-
dition to Entamoeba histolytica in. their stool. No
stool sample from any of these patients was pos-
itive in the EIA.

East and West Africa were the most frequently vis-
ited regions in the infected group: 13 (26.5%) of
49 patients had travelled to East Africa and 12
(24.5%) to West Africa, respectively. The next most
visited regions were India (9 patients, 18.4%) and
Southeast Asia (5 patients, 10.2% ). Patients with-

out amoebiasis had travelled less frequently to
East Africa and West Africa (8.6% and 9.3%, re-
spectively) and more frequently to India and
Southeast Asia (19.2% and 20%, respectively).

Compared with microscopic examination of stool
samples, the EIA was found to be slightly more sen-
sitive (90.3% vs.87.1%) and 97.7% specific for En-
tamoeba histolytica at an OD of = 0.05 (Table 1).
The technical properties of an EIA permit many
specimens to be processed and read by a single
technician without considerable variety in quali-
ty of performance in a short period of time. These
findings correspond with previous studies (2).
Therefore, the EIA is potentially more suitable
than microscopy in certain settings, especially in
epidemiological surveys and in follow-up exami-
nations of patients known to be Entamoeba his-
tolytica positive.

Ten of the 49 patients positive for Entamoeba his-
tolytica presented with additional symptoms apart
from diarrhoea, ranging from fever to nausea,
vomiting, and joint pain. However, only three pa-
tients (6.1%) presented with dysenteric symptoms,
which are assumed to be typical of invasive amoe-
biasis. These data show that amoebiasis should be
considered in travellers with all types of diarrhoea
who are returning from endemic areas, especially
East Africa and West Africa, which were both sig-
nificantly more frequently visited in the positive
group compared to the negative group.

The examination of more than one stool specimen
slightly improved the sensitivity of the ETA (Ta-
ble 1). It seems advisable, therefore, to retain the
practice of examining three stool samples before
considering a patient to be uninfected. This is em-
phasised by the follow-up of 31 patients who had
stool samples that were initially negative by mi-
croscopy but positive by EIA. Twenty-two of
these patients presented again for control exami-
nations and delivered up to three stool samples.
Subsequently, microscopy produced positive re-
sults in 19: eight patients became positive with the
second and 11 with the third sample. Three pa-
tients remained negative in one subsequent exam-
ination but were lost to further follow-up.

The results of this and other studies (2) show that
a microscopy-negative but EIA-positive patient
should be regarded and treated as infected with En-
tamoeba histolytica. The assay could become a use-
ful epidemiological tool, and, in addition, could be
helpful for the confirmation of clinically suspected
amoebiasis and the monitoring of treated patients.
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Lack of Evidence of
Nosocomial Cross-Infection by
Burkholderia cepacia among
Danish Cystic Fibrosis Patients

H.C. Ryley!*, B. Ojeniyi?, N. Hoiby?,
J. Weeks!

Burkholderia cepacia isolates from nine of the ten
Danish cystic fibrosis (CF) patients known between
1975 and the present day o carry this organism
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were investigated. Eight distinct genotypes were
found with polymerase chain reaction ribotyping
and pulsed-field gel electrophoresis. The resuits in-
dicate that there is little patient-to-patient cross-in-
fection with Burkholderia cepacia within the Danish
CF population, even though the majority of patients
attend the same CF clinic on a regular basis.

Recently, it has been realised that primary acqui-
sition of Burkholderia cepacia in cystic fibrosis
(CF) patients may be associated with changes in
clinical condition, ranging from asymptomatic
carriage to rapid and fatal deterioration (1,2).The
possibility of severe deterioration coupled with the
broad-spectrum antibiotic resistance of this orga-
nism and evidence of patient-to-patient cross-in-
fection have had a profound effect on the clinical
management and social life of such patients.
Many CF centres and clinics have implemented se-
gregation policies for attendees carrying this or-
ganism. The evidence that person-to-person
transmission is an important mode of acquisition
of Burkholderia cepacia is based on a number of
epidemiological studies from the UK and North
America (3-6). However, in at least one study no
evidence of person-to-person transmission could
be demonstrated (7).

Currently, in Wales, about 4% of CF patients
carry Burkholderia cepacia, and up to 1994 all had
been attending either the paediatric or adult CF
clinics in Cardiff prior to detection of the orga-
nism. Within each clinic, one strain type was found
in about 60% of infected patients, although the
main strain types differed between centres and
were also different from the so-called “epidemic”
strain found in many infected patients attending
other CF centres in the UK (8). Thus, although
there are clinical benefits to be had from attending
a CF centre, it appears that there might be an in-
creased risk of acquiring Burkholderia cepacia.

In Denmark, most of the 330 patients with CF at-
tend a clinic either in Copenhagen or in the Ar-
hus CF centre and undergo regular hospitalisa-
tion for antibiotic therapy if they are carrying
Pseudomonas aeruginosa. The incidence of Burk-
holderia cepacia is reported as low, and this has
been ascribed to the strict hygiene methods used
within the clinics (9). In this study we character-
ised the strain types occurring among Danish
Burkholderia cepacia isolates in an attempt to esti-
mate the importance of nosocomial infection in
the CF population carrying this organism.



