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Evaluation of the Diagnostic Performance of the Indirect
Hemagglutination Test in the Differential Diagnosis of Cystic
Echinococcosis: Single Center Experience

Kistik Ekinokokkoz Ayirict Tanisinda Indirekt Hemaglitinasyon Testinin Tanisal
Performansinin Degerlendirilmesi: Tek Merkez Deneyimi

@ Ozlem Ulusan Bagcl, ® Giilay Akarsu

Ankara University Faculty of Medicine, Department of Parasitology, Ankara, Tiirkiye

Abstract

Objectives: The purpose of this study is to reveal the epidemiological data of cystic echinococcosis (CE) patients who applied to our hospital and to
determine the diagnostic performance of the indirect hemagglutination test (IHAT).

Materials and Methods: The patients whose serum samples were routinely sent to Ankara University ibni Sina Research and Application Hospital,
Central Laboratory for CE IHAT between 01.01.2023 and 01.09.2024 were evaluated. The patient's IHAT results were interpreted with clinical and
laboratory findings and radiological imaging results. In the evaluation of the IHAT, the serological titer, which is 1/320 and above, is declared
positive, and 1/80 and 1/160 are declared as suspicious.

Results: Serology results of 636 patients were evaluated. The positivity rate was found to be 5.97%. The age group of 0-19 had the greatest
positivity percentage (19%). Age-group differences in CE seropositivity were statistically significant (p=0.011). The patient group with cystic lesions
apparent in radiological imaging had the greatest seropositivity rate (11.9%). The seropositivity rate of IHAT in patients with CE-specific findings
identified on radiological imaging was calculated as 39.6% when the threshold value was taken as 1/80. The seronegativity rate was found to be
95.7% in patients with no cysts detected on radiological imaging.

Conclusion: The positivity rate of IHAT was found to be low in patients with CE lesions identified on radiological imaging. Therefore, it is thought
that it would be beneficial to utilize a second serological test together with IHAT to increase analytical sensitivity in routine laboratory tests.
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Amag: Calismamizin amaci hastanemize bagvuran hastalarin kistik ekinokokkoz (KE) epidemiyolojik verilerini ortaya koymak ve indirekt
hemaglitinasyon testinin (IHAT) tanisal performansini degerlendirmektir.

Gereg ve Yontem: Calisma kapsaminda 01.01.2023 ile 01.09.2024 tarihleri arasinda KE IHAT istemi ile Ankara Universitesi ibni Sina Arastirma ve
Uygulama Hastanesi Merkez Laboratuvari'na rutin olarak serum &rnekleri gonderilen hastalar degerlendirildi. Hastalarin IHAT sonuclari, klinik ve
laboratuvar bulgulari ve radyolojik gorintileme sonuglariyla birlikte dederlendirildi. Antikor titresi 1/320 ve lizerindeki degerler pozitif, 1/80 ve
1/160 ise stipheli olarak belirtildi.

Bulgular: Alti yliz otuz alti hastanin seroloji sonuglari degerlendirildi. Pozitiflik orani %5,97 olarak belirlendi. 0-19 yas grubu en yiiksek pozitiflik
yiizdesine (%19) sahipti. Yas gruplarinin seropozitiflik oranlari istatistiksel olarak anlamli derecede farkli bulundu (p=0,011). Radyolojik gériintiilemede
kistik lezyonlari gorilen hasta grubu en yiksek seropozitiflik oranina (%711,9) sahipti. Radyolojik gériintiilemelerde KE agisindan spesifik bulgulari olan
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hastalarda IHAT'In seropozitiflik orani esik deder 1/80 olarak alindiginda %39,6 olarak hesaplandi. Radyolojik goriintlilemelerde kist saptanmayan

hastalarda ise seronegatiflik orani %95,7 olarak tespit edildi.

Sonug: Radyolojik gériintiilemelerde KE lezyonlari tanimlanan hastalarda IHAT'in pozitiflik orani diisiik bulunmustur. Bu nedenle rutin laboratuvar
testlerinde analitik duyarliligr artirmak icin IHAT ile birlikte ikinci bir serolojik testin kullaniimasinin faydali olacagi distiniilmektedir.

Anahtar Kelimeler: Kistik ekinokokkoz, indirekt hemagliitinasyon testi, seropozitiflik oranlari, radyolojik gdriintiileme

Introduction

Echinococcus granulosus is a zoonotic parasite that is the
causative agent of cystic echinococcosis (CE). Whereas dogs are
the parasite's definitive hosts, herbivorous animals, including
sheep, cattle, and camels, are intermediate hosts. Humans are
accidental intermediate hosts, and transmission to intermediate
hosts occurs via ingestion of eggs excreted in infected dog
feces through improperly washed contaminated food or hands
(1). It is one of the 20 neglected tropical diseases declared by
the World Health Organization (WHO). This cestode infection is
widespread worldwide, but is particularly prominent in South
America, Australia, China, Russia, northern and eastern Africa,
and Mediterranean countries. There are more than one million
people suffering from echinococcosis in the world, and 19,300
people die due to this disease every year (2,3). Cystic lesions
formed during CE are the larval stages of the parasite and
most commonly seen in the liver. The second most frequently
involved site is the lungs, followed by the spleen, kidneys, eyes,
heart, brain, and bones. Lung involvement is more prominent in
children than in adults (3).

According to several reports, 3-5% of the liver cysts in the
general population are detected by ultrasonography (USG)
and 15-18% of them by computed tomography (CT). Liver
cysts may be caused by a number of factors besides CE. It is
important to carry out the appropriate diagnostic tests to
make the differential diagnosis in liver cystic disease of various
etiology, such as infection, inflammation, neoplasm, congenital,
and trauma (4). CE is diagnosed by using a combination of
serological tests and radiological imaging methods. Imaging
techniques are useful in both the diagnosis and classification
of the cysts. Based on imaging characteristics, the WHO
informal working group on echinococcosis (WHO-IWGE) has
classified cysts into five groups: active cysts are CE1 and CE2;
transitional cysts are CE3 (a and b), and inactive cysts are
CE4 and CE5 (5). Serological tests are required to confirm the
radiological diagnosis when pathognomonic features, including
membrane separation, daughter vesicle presence, and cyst wall
calcification, couldn't be detected (6). The immunofluorescent
antibody test (IFAT), indirect hemagglutination test (IHAT), and
enzyme-linked immunosorbent assay (ELISA) can all be applied
for serological diagnosis (7). In serological tests, false negativity
may be observed in early-stage and late-stage cysts, cysts

70

located outside the liver, and false positivity may occur due to
cross-reactions (8-10). For this reason, it is very important to use
radiology and serology in combination to support each other in
the diagnosis of echinococcosis.

Our study's objectives are to put forth the epidemiological
data of CE patients who applied to our hospital and to determine
the diagnostic performance of the IHAT method.

Materials and Methods

In our study, patients whose serum samples were routinely
sent to Ankara University ibni Sina Research and Application
Hospital, Central Laboratory for CE IHAT between 01.01.2023
and 01.09.2024 were evaluated retrospectively. The patients
were categorized into five groups based on age ranges, such
as 0-19, 20-39, 40-59, 60-79, and 80 and above. The patient's
[HAT results were interpreted together with clinical and other
laboratory findings, radiological imaging results, and the
reasons for the IHAT request, such as differential diagnosis
of a simple cyst, confirmation of CE diagnosis, treatment
evaluation, and follow-up. A single sample from each patient
was evaluated, and in the case of repeated samples, the first
positive sample, if any, was included in the study. Serological
test results, laboratory findings, sociodemographic and clinical
information, and radiological imaging results of the patients
were accessed through the hospital information management
system. The classification of the cysts was also documented if
available in the radiological imaging report. Early cysts were
defined as CE1, CE2, and Gharbi type 1 and 3 cysts; transitional
cysts were defined as CE3 and Gharbi type 2 cysts; and late cysts
were defined as CE4, CE5, and Gharbi type 4 cysts.

Echinococcus granulosus antibodies in serum were
manually detected using a commercial kit (Hydatidose, Fumouze
laboratoires, France) in order to diagnose CE. The IHA test was
performed in six wells for one serum sample in our laboratory,
ranging from 1/80 to 1/2500. If the sera was positive at
1/2500, it was reported as >1/1280. Values of 1/320 and higher
were recorded as positive, according to the manufacturer's
recommendations, and a positive serological test supported
the diagnosis of CE. Titers of 1/80 and 1/160 were considered
suspicious, and a test repeat is advised two to three weeks
later with the same method, or better, in combination with a
different serological test.
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The study was approved by the Human Research Ethics
Committee of Ankara University (date: 07.10.2024, desicion
number: 108-650-24).

Statistical Analysis

The IBM SPSS 24.0 package (SPSS Inc., Chicago, IL, USA) was
used for statistical analysis. Descriptive statistics were shown
as frequency and percentage (%) for categorical variables
and for quantitative variables, mean + standard deviation

if they fit a normal distribution or as median + minimum-
maximum values if they did not fit a normal distribution. The
Kolmogorov-Smirnov test was used for normality distribution.
The Student's t-test and Mann-Whitney U test were utilized to
compare quantitative data between independent groups, and
the Chi-square and Fisher's exact tests were used to compare

qualitative data.

Serology results of 636 patients between the specified
dates were evaluated retrospectively. The average age of
women was 54.7+15.3, the average age of men was 52.2+17.2,
and there was no statistically significant difference between
the average ages of the two groups (p=0.061). The antibody
titer of 38 patients was found to be 1/320 and above, and
the positivity rate was found to be 5.97%. The serology results
of 17 (2.67%) patients were 1/80, and those of 11 (1.73%)
patients were 1/160. The seropositivity rate among women was
5.4%, and it was 6.99% among men. The difference between the
seropositivity rates according to gender was not statistically
significant (p=0.417). The median age of the patients with
positive serologic results for CE was 46.5 (6-85) years, whereas
those with negative CE serology had a median age of 56 (1-89)
years. The difference between the median ages was statistically
significant (p=0.003).

Patients were categorized into five groups based on age
ranges. The age group of 0-19 had the greatest positivity
percentage (19%). Patients aged 80 and above (11.8%) and
those aged 20-39 (8.5%) followed the 0-19 age group (Table
1). Age-group differences in CE seropositivity were statistically
significant (p=0.011). The patients of whom, in the 0-19 age
group, two of the patients had only lung cysts, while one patient
had a liver and lung cyst and one had only a kidney cyst.

Analysis of the causes of the requests for CE IHAT revealed
that cystic lesions on radiological imaging accounted for the
majority of test requests (497/636, 78.1%). In 64 (10.1%)
of the patients for whom serological testing was requested,
radiological imaging showed nodular lesions, fatty liver,
metastatic lesions, etc.,, but no cystic lesions. Besides, 17
patients (2.7%) were investigated for CE serology because of
eosinophilia. The anamnesis of the remaining 58 individuals

(9.1%) did not include any information on why the test was
requested. Evaluation of IHAT results according to the reason for
requesting the test was demonstrated in Table 2. In this section,
where IHAT values were compared with radiological and clinical
findings, those with IHAT serological test results of 1/80 and
1/160 were evaluated as seropositive unless 1/320 wasn't stated
as a threshold. The patient group with cystic lesions apparent in
radiological imaging had the greatest seropositivity rate (11.9%).
The eosinophilia group did not demonstrate any seropositivity,
and the difference among groups based on the reason for the
test request was found to be statistically significant (p=0.032)
(Table 2).

Moreover, the seropositivity rate was found to be 39.6% in
patients with lesions specifically identified as CE in radiological
imaging by observing findings such as double-wall appearance
or presence of daughter vesicles. This rate was statistically
significantly higher than the rate in the group of patients who
had no specific findings of CE (p<0.001).

There were 61 patients whose IHAT results were negative
even though CE-specific lesions were identified in their
radiological imaging. Of the cysts belonging to these patients,
52 (85.3%) were found in the liver, five (9.8%) in other organs
(heart, bone, muscle, brain, spleen, etc.), three (5.9%) in the
liver and the kidney, and one (2%) in the liver and the lung.
Of these individuals, 47 had previously received CE diagnosis,
and 18 of them had undergone at least one of PAIR, surgical,
and medical interventions. Furthermore, 35 of these patients
had cyst staging performed using radiological imaging; nine
(25.7%) had early-stage cysts, six (17.1%) had transition-stage
cysts, and 20 (57.1%) had late-stage cysts.

CE radiological staging was performed in 17 of 27 patients
that had CE-specific findings in the radiological reports and
with CE serology test results of 1/320 and above. Of the patients,

Table 1: Evaluation of serology test results according to age
groups
Age (year) Negative 1/320- >1/1280 | Total
n 17 4 21
0-19
% | 81.0 19.0 100
n 85 8 93
20-39
% |91.4 8.6 100
n 263 18 281
40-59
% |93.6 6.4 10
n 218 6 224
60-79
% |97.3 2.7 100
n 15 2 17
80 and above
% | 88.2 11.8 100
n 598 38 636
Total
% | 94.0 6.0 100

7



Ulusan Bagci and Akarsu. Evaluation of Indirect Hemagglutination Test Performance

J Ankara Univ Fac Med 2025:78(1):69-75

five (29.4%) had early-stage cysts, six (35.3%) had transitional
stage cysts, and six (35.3%) had late-stage cysts. Staging was
performed in nine of 13 patients whose serological test results
were found to be 1/80 and 1/160, and CE-specific findings were
present in radiology. Of the patients, six (66.7%) had early-stage
cysts, while three (33.3%) had late-stage cysts (Table 3).

Patients with cystic lesions in the isolated lung and the
lung and bone combined had the highest CE IHAT positivity
rate (100%) when the serological test findings were analyzed
based on the organ involvement in radiological imaging. The
involvement of the liver and lung came next, at 85.7% (Table 4).
Of the 38 patients whose CE serology was found at 1/320 and

Table 2: Evaluation of serology test results according to the reason for requesting the test

The antibody titer

I:;ure?f“" fortest  MNegative 1/80 1/160 1/320 1/640 11280 | >1/1280 | Total

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
ol die 63 (98.4) 1(1.6) 0 0 0 0 0 64 (100.0)
radiological imaging
Presence of cyst in the
radiological imaging 438 (88.1) 14 (2.8) 9(1.8) 10 (2.0) 10 (2.0) 5(1.0) 1 (2.2) 497 (100.0)
Spesific findings for CE | 61 (60.4) 6 (5.9) 7 (6.9) 9 (8.9) 6 (5.9) 3(3) 9 (8.9) 101 (100.0)
fNoor SCpEeC'ﬂC finding 377 (95.2) 8(2) 2 (0.5) 1(0.3) 4(1) 2 (0.5) 2(0.5) 396 (100.0)
Eosinophilia 17 (100.0) 0 0 0 0 17 (100.0)
Other reason 52 (89.7) 2 (3.4) 2 (3.4) 2(3.4) 0 58 (100.0)
Total 570 (89.6) 17 (2.7) 1 (1.7) 12 (1.9) 10 (1.6) 5(0.8) 1 (1.7) 636 (100.0)

CE: Cystic echinococcosis

Table 3: Evaluation of the stage of the cysts in comparison with the results of the serological test

The result of IHAT
Stage Negative 1/80-1/160 1/320- >1/1280
n (%) n (%) n (%)
Patients that had CE-specific Early 9(25.7) 6 (66.7) 5 (29.4)
findings : : :
4 Transitional 6(17.1) 0 6 (35.3)
Late 20 (57.1) 3(33.3) 6 (35.3)
Total 35 (100) 9 (100) 17 (100)

IHAT: Indirect hemagglutination test, CE: Cystic echinococcosis

Table 4: Evaluation of serology test results according to organ involvement in radiological imaging

The antibody titer
Organ involvement Negative 1/80 1/160 1/320 | 1/640 |1/1280 |>1/1280 | 1/320->1/1280 | Total

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
No involvement 124 (94.7) 3 (2.3) 2 (1.5) 2 (1.5) 0 0 0 2 (1.5) 131 (100)
Liver 332 (88.5) 13 (3.5) 7(1.9) 9(24) |701.9) [3(0.8) 4(1.1) 23 (6.1) 375 (100)
Lung 0 0 0 0 0 0 2 (100) 2 (100) 2 (100)
Kidney 28 (93.3) 0 1(3.3) 0 1(33) |0 0 1(3.3) 30 (100)
Spleen 15 (93.8) 1(6.3) 0 0 0 0 0 0 16 (100)
Bone 3 (60) 0 0 0 2 (40) 0 0 2 (40) 5 (100)
Liver + lung 1(14.3) 0 0 1(14.3) |0 1(14.3) 4 (57.1) 6 (85.7) 7 (100)
Liver + kidney 36 (97.4) 0 1(2.6) 0 0 0 0 0 37 (100)
Liver + spleen 3 (75) 0 0 0 0 1 (25) 0 1(25) 4 (100)
Lung + bone 0 0 0 0 0 0 1 (100) 1 (100) 1 (100)
Heart, pancreas, gall
bladder, muscle., brain 28 (100) 0 0 0 0 0 0 0 28 (100)
and other multiorgan
involvement
Total 570 (89.6) 17 (2.7) 1 (1.7) 12 (1.9) | 10(1.6) | 5(0.8) 1 (1.7) 38 (6) 636 (100)
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higher, isolated liver involvement occurred in 60.5% of cases,
followed by liver plus lung involvement in 15.8% of cases and
isolated lung involvement in 5.3% of cases. Table 5 shows the
location of the cysts in 38 patients with positive CE serology
results.

Table 5: Location of cysts detected in radiological imaging of
patients with serology test results of 1/320 and above
Organ n (%)

Liver 23 (60.5)

Liver + lung 6 (15.8)

Lung 2 (5.3)

Liver + spleen 1(2.6)

Liver + bone 1(2.6)

Lung + bone 1(2.6)

Bone 1(2.6)

Kidney 1(2.6)

No involvement 2 (5.3)

Total 38 (100)

Turkiye is among the endemic countries in terms of CE.
Studies on echinococcosis prevalence in the population are
mainly based on field studies using USG as a radiological
imaging technique and/or serological tests. Besides, there are
also retrospective studies that report the serological results
of serum samples sent to the laboratory with the request of
echinococcosis serology. The later studies are expected to
report higher prevalence as the sera investigated belong to
prediagnosed or suspected to have CE. In studies based on
serological tests, different results were obtained depending on
the geographical location of the study, the patient population
selected, and the sensitivity of the method(s) used. In Tiirkiye,
seropositivity rates in studies carried out by routine hospital

laboratory findings were reported between 9.5 and 34.6% (11-
18). The information about the serological studies conducted in
Tirkiye is given in Table 6. In our study, the CE IHAT positivity
rate was found to be 5.97%, which is quite low compared to
the seropositivity percentages reported in the literature. It is
thought that the positivity rate may be low due to the fact
that our hospital is located in Ankara, the capital of Turkiye,
and patients mostly reside in urban residential areas. Diagnosis
and follow-up of uncomplicated patients is possible at nearby
local medical centers. Since it is a university hospital, more
complicated cases that need multidisciplinary management are
admitted to our hospital.

In most studies in the literature, it is stated that the
percentage of CE seropositivity is higher among women (11-
13,15). There are also studies, although few in number, that
declare it may be more common among men (14). However,
in our study, no statistically significant difference was found
between the seropositivity percentages in men and women
(p=0.417). A small number of studies have also been reported in
the literature suggesting that the prevalence of echinococcosis
serology is similar in men and women (16-18).

CE is more common in adults and is generally seen between
the ages of 20-59 (11,13,14,16,19). However, it can also be
detected at an early age, especially in children coming from
endemic areas (20,21). Although the incubation period of the
disease generally varies between 5 and 15 years, it can also be as
low as one year (19,21). When the seropositivity was evaluated
according to the age groups in our study, contrary to general
findings in the literature, it was observed that IHAT positivity
was highest in the 0-19 age group, followed by patients aged
80 and over (Table 1).

It is stated in the literature that 67% of CE is located in the
lungs in children (19,22). Consistent with this, in our study, of
the four patients with CE serology titer 1/320 and above in the
0-19 age group, lung was involved in two, liver and lung in one,
and kidney in one. Therefore, it is important to consider the

Table 6: Studies assessing CE serology conducted in Tiirkiye

scram samples | 00) " | highest posituity ratio | method City Time interval | References
2009 95 31-45 IHAT Erzurum 2009-2013 1
3446 32 - ELISA Aydin 2005-2017 12
1543 21.6 21-40 IHAT Konya 2015-2020 13
531 14.1 20-39 IHAT izmir 2020-2021 14
1811 28.6 50+ IHAT Gaziantep 2015-2022 15
454 18 31-50 ELISA, IHAT Samsun 2005-20M1 16
51 34.6 - IFAT, IHAT Kars - 17
938 15.2 41-65 IHAT Konya 2014-2018 18
IHAT: Indirect hemagglutination test, ELISA: Enzyme-linked immunosorbent assay, IFAT: Inmunofluorescent antibody test
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possibility of involvement in organs other than the liver when
diagnosing echinococcosis, especially in young patients, and to
use extensive radiological imaging to evaluate this possibility.

In adults, the liver is accounted for 60-70% of cysts, the
lungs for 10-30%, and the spleen, kidney, muscle, heart, bone,
brain, ovarium, and pancreas for less than 10% of the cases (3).
In our study, 60.5% of patients with an IHAT antibody titer of
1/320 and higher had just liver cysts, 15.8% had liver and lung
cysts, 5.3% had lung cysts, and 2.6% had kidney cysts. In 81.6%
of patients, liver involvement was noted. There was multiple
organ involvement in 23.7% of cases (Table 5). Compared to
the studies published in the literature, our analysis revealed a
greater level of extra-hepatic organ involvement (14,18).

IHAT is used as the routine serological test in the diagnosis
of CE at our laboratory. Serological tests were thought to be
most useful in the patient group who was reported to have
cysts in the radiological imaging, but specific features for the
CE disease couldn't be identified. In addition, it was determined
that the patients who were reported to have cysts only in the
lung and lung and bone had the highest CE IHAT positivity rate
with 100%, followed by the patients with cysts in the lung
and liver with 85.7% (Table 4). The common feature of these
three patient groups was the lung involvement, suggesting
that echinococcosis should be investigated serologically in the
differential diagnosis of patients that have lung cysts detected
in radiological imaging.

In our study, the serological results of the patients and, if
available, USG, CT, and magnetic resonance imaging reports
were evaluated together. The seropositivity rate of the patients
with CE-specific lesions identified on radiological imaging was
calculated as 26.7% with IHAT. Furthermore, the negativity rate
of IHAT was found to be 98% in the patients having no cystic
lesions in radiological imaging methods. When the threshold
value of the test was taken as 1/80, the positivity rate increased
to 39.6, and the negativity rate was calculated as 95.7%. The
concordance between radiological imaging methods and IHAT
significantly increased when the threshold value was set at 1/80
(Table 2). Six patients with antibody titers of 1/80 and seven
patients with antibody titers of 1/160 had cysts with CE-specific
findings in their imaging. This situation demonstrated that 1/80
and 1/60 antibody titers might likewise be significant and should
be reported. The kit insert states that while values of 1/320
and higher are accepted as diagnostically significant, results
of 1/80 and 1/160 should also be documented and assessed in
conjunction with radiological and clinical findings (14).

The seropositivity rate of the patients with CE-specific
lesions in the radiological imaging method was found to be low.
To improve the analytical sensitivity of the serological method,
it would be advantageous to combine IHAT with at least one of
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the other serological tests. The National Microbiology Standards
Guide recommends using at least two of IHAT, IFAT, and ELISA
tests for screening, then Western Blot for confirmation (23).

However, since performing multiple serological tests
increases the cost per patient, many centers can only use a
single screening test, as seen from other studies conducted in
our country (11-15,18).

Of the 61 individuals with specific CE features on radiological
imaging and negative serological test results, 47 had previously
been diagnosed as CE. Cyst staging was performed in 35 of
the patients, and 29 of them had cysts in the early or late
stage (Table 3). Serological tests may give false negative
results in early and late-stage cysts (7). Of the patients with
CE-specific findings but negative serological test results, two
patients' surgically removed cyst contents were reported to
be hemangiomas, and one patients' pathology was found to
be negative for echinococcosis. This demonstrates that there
may also be errors in radiological imaging reports. Alveolar
echinococcosis (AE) was suspected on radiological imaging
of the two patients; however, no further testing had been
performed to confirm. Although it is not specific for AE, the
IHAT kit used for echinococcosis may produce positive results
with a reduced probability. For the diagnosis of AE, specific
serological tests for Em2 and Em18 should be applied (24,25).
Eighteen of the patients had undergone previous surgical and/
or medical treatment. All these reasons could have lowered the
sensitivity of IHAT in these patients. Nevertheless, it should
not be forgotten that serological tests should only be used as
diagnostic aids in the diagnosis of echinococcosis.

Study Limitations

The study's limitations include retrospective design, single-
center experience, and restriction of the clinical findings to the
data recorded in the hospital information management system.

To our knowledge, this is the first study in which IHAT
results were evaluated in comparison with radiological imaging
findings in a center in Ankara.

The IHAT positivity rate between 01.01.2023 and 01.09.2024
in our university hospital was found to be 5.97%, which is lower
compared to studies conducted in other regions. The positivity
rate of IHAT was found to be low in comparison with radiological
imaging methods. Reasons for a negative serological test
despite having specific findings for CE included patients' having
previously received surgical or medical treatment, having AE,
and having early or late-stage cysts. It is thought that it would
be useful to utilize a second serological test together with IHAT
to aid diagnosis in patients with cysts on radiological imaging.
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