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SUMMARY
It is known that fecal examination to detect Giardia lamblia cysts or trophozoites produces a high percentage of false-negative
results. A commercially available immunoenzymatic assay (ProSpecT Giardia Microplate Assay, Alexon, Inc., BIOBRÁS) to detect
G. lamblia specific coproantigen was evaluated for the first time in Brazil. A total of 90 specimens were tested. Each specimen was
first tested as unpreserved stool, and then it was preserved in 10% Formalin to be tested 2 months later. The assay was able to identify
all the 30 positive patients (sensitivity = 100.0%) by visual or spectrophotometric examination in the unpreserved specimens and was
negative in 57 of the 60 patients without G. lamblia (specificity = 95.0%). The assay identified 27 of the 30 positive patients (sensitivity
= 90.0%) and was negative in 59 of the 60 negatives (specificity = 98.3%) in the preserved stools according to both readings. A
marked difference was observed in the optical densities in both groups, preserved and unpreserved stools, when the G. lamblia-positive
specimens were compared to the negative or positive for other intestinal parasites than G. lamblia. The assay seems a good alternative
for giardiasis diagnosis, especially when the fecal examination was repeatedly negative and the patient presents giardiasislike
symptoms.
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INTRODUCTION
Giardia lamblia is a flagellate protozoan found in the small intestine
of humans and other animals26. It is broad worldly distributed, being
detected in both developing and developed countries. It is the most
commonly reported human intestinal parasite, with prevalence rates
reaching 2 to 7%, in the developed countries23,26. It is the leading
infectious agent identified in the outbreaks of diarrhea in the United
States. The prevalence rates may reach 20 to 60% in some areas in the
developing countries9. It ranges between 13.8 to 63.3% for children in
different Brazilian regions3,7,12,27. Other studies which include adults
and children4,18,20 or only adults5, report prevalence rates of 18 to 22%.
A study carried out in the city of Rio de Janeiro involving under one
year old children found 4.2% of G. lamblia-positive results. This protozoan and the Ascaris lumbricoides were the two first parasites found6.
Since it is more frequent among eight months to ten year old children,
it becomes a serious public health problem in this age group. The
symptoms of giardiasis in humans are extremely variable. Some people
may present the asymptomatic form, others an acute or chronic diarrhea
that can last for several months with malabsortion syndrome and weight
loss10,15. G. lamblia is usually pointed as one of the causes of children‘s
retarded growth and development10.

The qualitative immunoenzymatic ProSpecT Giardia Microplate
Assay was developed in the United States to detect a G. lamblia specific
antigen (GSA 65) in aqueous stool eluates, which can be read visually
or spectrophotometrically21. All the studies to verify the efficacy of the
test were carried out in the United States1,21, except GOLDIN et al.
(1990). Despite the excellent performance reported in these studies, the
conditions of Brazilian patients, particularly concerning intestinal parasites and other gastrointestinal agents, are very different from those of
the American people.
The ProSpecT Giardia Microplate Assay is also useful for
epidemiologic investigation, especially in day-care settings and control
of giardiasis outbreaks when it is necessary to preserve the stools. Some
authors reported that the storage of stools as formalinized eluates did not
affect the immunoenzymatic assay21,25. In contrast other studies14,28
related poor results in such conditions.
The current study evaluates the sensitivity and specificity of the
ProSpecT Giardia Microplate Assay in fresh and formalinized stools of
patients in Belo Horizonte, Brazil.
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MATERIAL AND METHODS
Fecal samples
Ninety stool samples were collected of patients in Belo Horizonte,
Brazil. For each patient three fecal samples collected in alternated days
were examined microscopically for the presence of intestinal parasites,
by the merthiolate-iodine-formalin concentration method (MIFC)2. Patients were considered G. lamblia negative when the three fecal samples
presented no G. lamblia cysts or trophozoites. The fecal samples were
divided into 2 groups:
Group 1: 30 G. lamblia-positive samples.
Group 2: 60 G. lamblia-negative samples. Thirty of these were
positive for other intestinal parasites than G. lamblia.
Each specimen was first tested as unpreserved stool and then it was
preserved in 10% Formalin to be tested 2 months later.
Immunoenzymatic assay
The immunoenzymatic assay was performed according to the instructions of the ProSpecT Giardia Microplate Assay (Alexon, Inc.,
BIOBRÁS), summarized as follows: 100 µL of diluted stool specimens,
positive and negative controls were added into the ProSpecT microplate
wells, pre-coated with anti-GSA 65 monoclonal antibody. After 60 min
incubation at room temperature, the wells were washed 5 times with the
wash buffer to remove unbound materials. The enzyme conjugate
(monoclonal anti-GSA antibody labelled with horseradish peroxidase
enzyme) was added – 200 µL and the microplate was incubated for 30
min at room temperature. The wells were washed other 5 times and, then,
200 µL of the substrate for the enzyme was added. The reaction was
stopped after 10 min incubation at room temperature with 50 µL of the
stop solution. Each stool sample was first tested as fresh one and so it
was preserved in 10% Formalin to be tested again 2 months later.
Reactions were read visually and spectrophotometrically at 450 nm and
were interpreted according to the kit instructions:
Visual readings: the negative reaction is colorless and indicates that
none or undetectable level of GSA 65 is present in the sample tested.
The positive reaction develops yellow color of variable intensity.
Spectrophotometric readings: Positive tests have optical densities
(O.D.) values ≥ 0.050 after the blank of the Negative Control is subtracted, indicating that the sample tested contains GSA 65. The result is
considered negative when it presents O.D. values < 0.050.
RESULTS
The immunoenzymatic assay applied to the fresh stools (Table 1)
by using visual or spectrophotometric readings, detected all the 30 G.
lamblia-positive stools (sensitivity = 100.0%) and was negative in 57 of
60 samples without G. lamblia (specificity = 95.0%). Concerning the
samples preserved in 10% Formalin for 2 months, the ProSpecT Giardia
Microplate Assay, by using both readings (Table 1), detected 27 of 30
positive samples (sensitivity = 90.0%) and was negative in 59 of 60 G.
lamblia-negative specimens (specificity = 98.3%).
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Table 1
Sensitivity and specificity of ProSpecT Giardia Microplate Assay (visual and
spectrophotometric readings*)** to detect Giardia lamblia coproantigen using
90 fresh and preserved stool samples

Fresh stools
no. (%)

Preserved stools
no. (%)

Sensitivity

30/30 (100.0%)

27/30 (90.0%)

Specificity

57/60 (95.0%)

59/60 (98.3%)

*450 nm
**The results obtained by using both readings were the same.

Figure 1 represents the O.D. readings obtained through the test of
90 stool samples. Negative stools and samples presenting other intestinal
parasites than G. lamblia were clearly distinguished from the G. lamblia-positive ones, both in the unpreserved and preserved specimens. In
the unpreserved stools the O.D. readings varied from 0.196 to 1.940 in
the positive specimens, from 0.000 to 0.031 in the negative ones and
from 0.000 to 0.419 in those presenting other intestinal parasites than
G. lamblia, even though only three samples in this last group showed
positive results, with O.D. readings of 0.117 in 2 samples and 0.419 in
the other. The O.D. readings obtained with the stool samples preserved
with 10% Formalin for 2 months varied from 0.000 to 2.000 in the
positive group, from 0.000 to 0.249 in the negative one and from 0.000
to 0.038 in the stool samples presenting other intestinal parasites than
G. lamblia. Only three specimens in the positive group showed negative
O.D. readings (0.000, 0.000 and 0.028) and only one in the negative
group presented positive O.D. reading (0.249). The fact that one stool
became positive after storage in Formalin 10% for 2 months has to be
more investigated. The other intestinal parasites found in the 30 stool
samples without G. lamblia were: Ascaris lumbricoides (6), Trichuris
trichiura (6), Ancylostomatidae (4), Strongyloides stercoralis (6),
Schistosoma mansoni (1), Hymenolepis nana (1), Enterobius vermicularis (1), Entamoeba histolytica (4), Entamoeba coli (14), Iodamoeba
butschlii (1), Endolimax nana (12). Several patients presented more than
one intestinal parasite.
DISCUSSION
In spite of the importance of G. lamblia as one of the causes of
diarrhea and malabsorption, its diagnosis is far from satisfactory25. A
single microscopical examination of stool samples for the presence of
parasite forms only detects 50 to 70% of the infected patients22,28 due
to the intermittent shedding of parasite cysts and trophozoites in
stool8,19. Multiple stool examination increases this percentage to over
90%16. Therefore, microscopical examination of stool can be time-consuming and expensive. Its sensitivity can be lower in chronic giardiasis22. Examination of duodenal aspirate or small intestine biopsy are
invasive, costly and unconfortable for the patient, particularly for children. Serum anti-Giardia antibody detection fails to distinguish current
from past infection21,22. Antigen-capture enzyme-linked immunosorbent assay (ELISA) methods to detect G. lamblia antigen in stool proved
to be useful in giardiasis diagnosis11,17,25,28.
The ProSpecT Giardia Microplate Assay was tested before in
different laboratories1,21,24, but never in Brazil where the prevalence of
intestinal parasites is high and several patients present more than one
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parasite. The sensitivity (100.0%) and specificity (95.0%) obtained in
the current work with fresh stools, is in accordance with these studies.

The test also showed high sensitivity (90.0%) and specificity (98.3%)
when the stools were preserved in 10% Formalin for 2 months. The fact
that 10% Formalin is often used to preserve the specimens to be sent to
the laboratories allows us to conclude that the test is useful for individual
diagnosis as well as for epidemiological purposes. In contrast, UNGAR
et al. (1984) and KNISLEY et al. (1989) reported that the presence of
10% Formalin affects the immunoassay. However, the antigen to be
captured in these assays was not the GSA 65. ROSOFF & STIBBS
(1986) showed it is stable in the presence of formaldehyde for long
periods. The storage of stools for 6 months at 4 °C in water or in 10%
Formalin did not affect GSA 65 detection21,25. ADDISS et al. (1991)
reported the O.D. readings decreased when the test was performed with
stools preserved in 10% Formalin for a long period. These authors
suggest that the immunoassay should be performed few months after
collection in such conditions. Our data show the stool storage in 10%
Formalin until 2 months did not affect the test (χ2 = 0.62).
The immunoenzymatic assay was highly specific when performed
with stool samples presenting other intestinal parasites than G. lamblia.
It cannot be stated that the three positive results obtained in this group
were due to cross-reactions because the test showed negative results in
other samples with the same intestinal parasite. It is possible that these
reactions most likely represent cryptic giardiasis rather than true crossreactions21. Several immunoenzymatic assays to detect G. lamblia
coproantigens use policlonal antibodies13,17,25. The ProSpecT Giardia
Microplate Assay uses monoclonal antibody directed against a specific
G. lamblia antigen (GSA 65)21, what reduces the possibility of crossreactions. The literature does not report cross-reactions of anti-GSA 65
antibody with other intestinal parasites1,22.
The high agreement found between visual and spectrophotometric
readings (97.8%) eliminates the need of a microplate reader, allowing
its use by those laboratories which do not have that equipment or for
field studies.
The ProSpecT Giardia Microplate Assay showed to be a sensitive
and specific diagnostic test for giardiasis. However, it should not substitute stool microscopical examination for ova and parasites as a routine
diagnostic test because the latter can detect other intestinal parasites. The
assay is an important diagnostic tool when the patient presents giardiasislike symptoms and the results of the fecal examination were repeatedly negative. The test is easy to perform, less time-consuming and
allows the simultaneous processing of large numbers of samples.
RESUMO
Avaliação do ProSpeT Giardia ensaio em microplaca na detecção
de coproantígenos de Giardia lamblia, em fezes de pacientes de
Belo Horizonte, Brasil

Fig. 1 - Detection of G. lamblia coproantigen by using the ProSpecT Giardia Microplate
Assay (spectrophotometric readings) in G. lamblia positive (•) and negative ( ) samples and
presenting other intestinal parasites (▲), according the microscopical examination A = 90
fresh stools; B = 90 formolinazed stools, both of patients in Belo Horizonte, Brazil. Cut-off
point = 0.050

O diagnóstico da giardíase através da pesquisa de trofozoítos ou
cistos do parasita nas fezes apresenta uma elevada percentagem de
resultados falso-negativos. No presente trabalho foi feita, pela primeira
vez no Brasil, uma avaliação do ProSpecT Giardia Ensaio em Microplaca (Alexon, Inc., BIOBRÁS), utilizando amostras fecais de pacientes
de Belo Horizonte, Brasil. Um total de 90 amostras fecais foram testadas,
primeiramente como fezes frescas e, então, preservadas em formalina
10%, para um novo teste 2 meses após. Com as amostras frescas, o ensaio
imunoenzimático, através de leitura visual ou no espectrofotômetro, foi
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capaz de identificar todos os 30 pacientes positivos no exame parasitológico de fezes (EPF) e foi negativo em 57 dos 60 pacientes sem G.
lamblia (sensibilidade = 100,0%, especificidade = 95,0%). Com as
amostras preservadas em formalina 10% durante 2 meses, o teste identificou 27 das 30 amostras fecais positivas (sensibilidade = 90,0%) e foi
negativo em 59 das 60 amostras negativas no EPF (especificidade =
98,3%). Comparando-se as leituras das densidades óticas nas amostras
fecais positivas para G. lamblia com as amostras com EPF negativo ou
contendo outros parasitas intestinais que não a G. lamblia, foi observada
uma nítida diferença, tanto nas fezes frescas como nas fezes conservadas
em formalina 10% durante 2 meses. O ProSpecT Giardia Ensaio em
Microplaca mostrou-se uma boa alternativa para o diagnóstico da G.
lamblia, especialmente para aqueles casos em que o EPF foi repetidamente negativo e o paciente apresenta sintomas compatíveis com a
giardíase.
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