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SUMMARY

Protozoan Giardia duodenalis (GD) is an opportunistic parasite in
humans and animals. This protozoan, with the direct life cycle, parasitizes the
upper parts of the digestive tract. Because of non-characteristic symptoms of
giardiasis, as well as significant prevalence of cyst carriers, it is necessary to do a
parasitological examination of feces in order to make the diagnosis of this
parasitosis, aiming to detect the causes. The “gold standard” (reference
standard) for parasitological diagnosis of GD is a conventional microscopy
(CVM) of three or more samples with/without the application of the
concentration technique. Lately, the diagnostics of giardiasis has been
complemented with up-to-date commercial assays for detection of GD
protozoan antigen in feces. These serological tests are characterized by high
sensitivity, specificity and diagnostic efficiency, in which case only one sample of
material is sufficient for the examination. However, CVM of three and/or more
samples of feces remains irreplaceable in the differential diagnosis of the

digestive tract parasitic infections.
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INTRODUCTION

Protozoan Giardia duodenalis (GD) is an
opportunistic parasite in humans and animals. This
protozoan, with the direct life cycle, parasitizes the
upper parts of the digestive tract. After ingestion of
infective form of cysts, trophozoites form in the
duodenum, adhering to the duodenal mucosa of the
host (carrier). Mostly, trophozoites stay in the
intestinal lumen, though there have been sporadic
cases of GD penetration into the adjacent tissue. The
largest number of giardiasis cases is characterized by
the infection of the duodenal mucosa. For these
reasons, the local mucosa immunity stands for the
major defense mechanism of the host during this
infection (1).

Human giardiasis can be described as
asymptomatic and/or symptomatic infection with the
low-degree symptoms and intensity. Even more
serious complains have been reported, such as the
malabsorption syndrome. The fact that genus Giardia
has pathologic importance was concluded in the '70-
ies of the past century (1). In 1981, the World Health
Organization added this genus to the list of
pathogenic parasites (2).

Pathologic changes, as well as clinical
manifestations of this parasitosis, depend on
numerous factors, the most important of which are:
the virulence of GD strain, number of inoculated
cysts, age of the host and immune reactivity of the
host's organism at the moment of infection.

Clinical diagnosis is difficult to make as the
symptoms of giardiasis are unrecognizable, non-
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characteristic, and with respect to differential
diagnosis, it is not easy to set them apart from
gastrointestinal complaints of other etiology.
Furthermore, the symptoms directly depend on the
parasite life cycle, which is the reason of frequent
asymptomatic infections (1).

Incubation period lasts 12-19 days and ends
with the appearance of cysts in the feces of the host.
This period is associated with an acute phase of
disease characterized by the appearance of different
symptoms of various intensity.

In the case of an immunocompetent, healthy
host's organism, the infection subsides sponta-
neously and the symptoms disappear. Unfortunately,
in a certain number of cases, despite normal
reactivity of the immune system, the acute phase
turns into the chronic one. In such patients, the
chronic, recurrent form of giardiasis develops.
Besides acute and chronic recurrent form, a large
percentage of asymptomatic cyst carriers with the
colonization of the duodenal mucosa with the GD
parasite has been reported (1).

The findings of one investigation indicate
that 60-80% of the children infected with GD have in
their surrounding an asymptomatic carrier, either
among the family members or the staff of the day
care centers. Asymptomatic subjects, the carriers of
GD, stand for the main reservoir for the infection
spread (3).

Due to non-characteristic symptoms of
giardiasis, as well as significant prevalence of cyst
carriers, it is necessary to do a parasitological
examination of feces in order to make the diagnosis
of'this parasitosis, aiming to detect the causes.

Diagnostics of giardiasis

So far, as the “gold standard” (reference
standard) for parasitological diagnosis of GD, the
conventional microscopy (CVM) of direct
preparations made of the patients' material samples
has been recommended. The examination of three
stool samples in three consecutive days is considered
to enable the detection of causes in a considerable
number of cyst carriers. Material for the
parasitological examination is most frequently the
stool, though this parasite can be detected in the
duodenal juice, bile and histopathological finding of
the duodenal and gastric mucosa.

Giardiasis can be diagnosed by diagnostic
application of parasitological and immunological
methods. The methods of molecular biology, like
DNA probes and PCR, are available in research
centers and are not used in the routine work. DNA
probes are usually used to prove the presence of
parasites in water samples.

Parasitological diagnostics of the infec-
tion/colonization by parasite GD comprises:

e CVM of direct preparations without/with
the concentration technique application,
preparations stained by the fluorescent dye —
acridine orange (AO), permanent prepara-
tions stained by Giemsa method

e (ultivation

e Histopathological analysis
Conventional microscopy of direct prepa-

rations means parasitological examination of fresh,
liquid stool samples, and is carried out within 30
minutes from the admission of samples into a
parasitological laboratory, while formed samples are
processed and microscopically examined within
two hours. The examination of duodenal juice
sampled during endoscopy requires fast parasito-
logical diagnostics (within 30 min from sampling).
Direct native preparation is prepared according to a
customary parasitological procedure and is observed
under the light microscope as a native undyed/dyed
preparation (by iodine. i.e. Lugol's solution) (4).

Aiming to detect the parasitic elements, the
methods of concentration (sedimentation and
flotation) are used, after which the native
microscopic preparations are prepared (4).
Nowadays, for parasitological examination the
commercial tests providing the application of
concentration methods can be used; they are more
suitable for laboratory work and provide the survival
of parasites in the long run.

For better GD visualization, the fluorescent
dye AO is used. The stained GD can be easily
differentiated from fungi and bacteria by means of
the microscopic fluorescent microscopy. Parasite
GD can be also stained by Giemsa method
application, which enables the preparation of
permanent microscopic preparations.

Cultivation of trophozoites, though being
possible, is not performed in the routine work, but
only in the research work with the purpose to obtain a
large amount of trophozoites and cysts for the further
analysis. The methods have not been the standard yet
and there are great variations in the results (5,6).

As histopathological investigations require
the application of invasive diagnostic procedures, an
application of other diagnostic analysis which should
precede the biopsy is recommended. However, only
the histopathological investigation can resolve the
dilemma what is the precise role of GD in the
appearance of digestive tract mucosa damages,
primarily duodenal mucosa (7-10).

During gastroduodenoscopy, the tissue from
the stomach and duodenum can be sampled for
histopathological processing. When suspecting the
parasite GD, the paraffin sections are stained by
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histochemical methods: trichrome staining (Gomori)
and Alcian blue, ph=2.5 —Periodic acid Schiff (AB-
PAS) (11).

Immunodiagnostics of giardiasis

Conventional microscopy of three stool
samples requires the cooperation of patient, clinician
and parasitologist. As the procedure lasts for a few
days, there has been a need for a new diagnostic
procedure that will be faster, include lesser number
of stool samples, but with the diagnostic efficacy of
the “gold standard”. Immunodiagnostics of
giardiasis has arisen a considerable interest in the
recent years. The examination of the antigenic
structure has contributed to the increase in the
number of publications in this field (12, 13).

The results of numerous laboratory studies
for detection of GD antibodies in serum have been
presented by the application of various serological
techniques in confirmed cases of giardiasis
(parasitological and/or clinical) (14-17). Serodia-
gnostic analyses have not showed the difference in
response to serum antibodies between symptomatic
and asymptomatic patients. As GD trophozoites
rarely affect tissues, the systemic immune response
has practically never been stimulated, and the
research for antibodies in the serum of GD remains
an unreliable method. Although there are several
commercial assays for determination of anti-Giardia
antibodies in infected patients, there are not
sufficient data in the literature about their efficiency
(13).

On the other hand, proving the presence of
antigen in feces by enzyme-linked immunosorbent
assay, non-enzyme immune assays, or fluorescein-
marked monoclonal antibodies gave the satisfactory

results in the diagnostics of giardiasis (10, 17-19),
especially in the assessment of the disease course and
screening of GD infection/colonization of the human
digestive tract (12). For proving the presence of
antigen in feces there are several assays
commercially available, which enable determination
of small quantity of antigens in feces. By ELISA-
GSA 65 technique, the GD-specific antigen (GSA)
identified in trophozoites and cysts with molecular
weight around 65kDa is determined (20, 21).The
assay is commercially available, and its sensitivity
and specificity is compared to the microscopic
examinations of cysts in the stool (21). Unlike
serological analyses for proving the presence of
antibodies against GD proteins, ELISA-GSA 65 for
proving the presence of antigens in the stool has
shown an extremely high sensitivity and specificity
ranging from 98-100% (14). Numerous papers (17-
19, 22-25) have shown that by the analysis of one
stool sample, i.e. detection of antigens by
immunoenzyme assays, excellent results can be
obtained. In this way, the procedure is shortened, the
patient's comfort is provided (lesser number of
hospital visits, delay of invasive diagnostic
procedures), faster diagnostics made by doctors,
clinicians and parasitologists.

Overall, for diagnostics of symptomatic and
asymptomatic giardiasis the immunodiagnostic
methods can be used, aiming to detect the GD
antigen in one stool sample, or CVM of three and/or
more stool samples with/without the concentration
technique application. In the case of a positive GD
finding the therapy is applied, and in the case of a
negative finding, the sequence of diagnostic
procedures given in the diagnostics procedure
algorithm of clinically suspected cases of giardiasis
should be applied (Figure 1) (12).
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Figure 1. Diagnosis of suspected cases of giardiasis
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The novel immune/serological methods for
detection of GD antigen in feces are satisfactory
alternative to the standard parasitological examina-
tions in the diagnostics of symptomatic and asympto-
matic giardiasis. However, in case of the negative
GD antigen finding in the stool sample of the patient
with the symptoms of infection, only CVM of the

large number of samples can resolve the dilemma
whether or not the patient suffers from giardiasis
(17). In addition, the advantage of conventional
microscopy in the differential diagnosis of other
parasitic digestive tract infections should be
emphasized (Figure I).
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