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Abstract

Background: Parasites of the genus Echinococcus are common wotldwide and are im-
portant cestodes that cause serious infections in humans and animals. This retrospec-
tive study evaluated the indirect hemagglutination (IHA) test results of serum samples
obtained from patients with a pre-diagnosis of cystic echinococcosis (CE) within ten
years. In addition, the role of the IHA test results of the patients in the follow-up of
the treatment and determining possible recurrences was investigated.

Methods: The THA test results of 2426 serum samples of patients with a pre-
diagnosed CE admitted to Trakya University Health Center for Medical Research and
Practice in Edirne, Turkey, between January 2011 and December 2020 wete evaluated
retrospectively. The data of 53 patients with CE who had medical treatment and/or
postoperative follow-up serological records were evaluated.

Results: Of 2426 THA tests, 376 (15.5%) were seropositive, and 2050 (84.5%) were
seronegative. It was determined that 376 serum samples detected as positive belonged
to 207 patients with CE. Of 207 CE patients, 109 (52.7%) were female and 98 (47.3%)
were male. The most common organ involvement was the liver in 186 (89.9%) cases.
Of 53 patients, 16 were considered relapse cases. The median follow-up period for 16
recurrent cases was 31.8 (1-77) months. Our results showed a statistically significant
correlation between long-term serological follow-up and recurrence detection
(P=0.034).

Conclusion: Long-term serological follow-up after treatment is considered useful in
determining possible recurrent cases. CE is an important public health problem for
endemic regions, including our country, and we think our study results will contribute
to the status and follow-up of the disease.
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Introduction

ydatid cysts of Echinococcus grann-
losus develop as fluid-filled unilocular
cysts in the internal organs of hu-
mans and other intermediate hosts,
primarily the liver and lungs (1). In regions
where cystic echinococcosis (CE) is endemic,
such as Central Asia, South America, and the
Mediterranean countries, the incidence is ap-
proximately between 1-200/10°, while the
mortality rate (2-4%) is generally low (2). The
WHO states that human incidence rates for
CE may reach >50/10° in endemic regions,
and the prevalence may even be as high as 5-
10% in some regions of Argentina, Peru, East
Africa, Central Asia, and China (3). In Turkey,
while the morbidity rate was reported as
0.57/10° in 2008, it was reported as 2.25 in
2019 (4). Diagnosis of CE depends on clinical
findings, imaging techniques, and serological
methods (5). All imaging methods can show
some stages of hydatid cysts, but generally,
cross-sectional imaging methods (ultrasonog-
raphy, computerized tomography, or magnetic
resonance imaging) provide the best images.
The use of imaging methods alone or in com-
bination with laboratory test results can pro-
vide a 100% positive diagnosis of hydatid dis-
ease in most cases (6). Enzyme-Linked Im-
munosorbent Method (ELISA), indirect hae-
magglutination (IHA) test, latex agglutination,
and immunoblotting are the most widely used
serological methods (5).

In this retrospective study, IHA test results
of serum samples obtained from patients with
a pre-diagnosis of CE within ten years were
evaluated. In addition, we aimed to evaluate
the role of IHA test results of patients diag-
nosed surgically and/or pathologically in de-
termining treatment follow-up and possible
recurrence in CE.

Available at: http://ijpa.tums.ac.ir

Materials and Methods

This study was approved by Trakya Univer-
sity Faculty of Medicine Scientific Research
Ethics Committee (TUTF-BAEK-2021/441).

Overall, 2426 serum samples from patients
with suspected CE admitted to Trakya Uni-
versity Health Center for Medical Research
and Practice in Edirne, Turkey, between Janu-
ary 2011 and December 2020 were included.
THA test results were analyzed retrospectively
from laboratory records. According to the
manufacturet's recommendations, the IHA
test (Fumouze Diagnostics, France) was per-
formed. Serum samples with IHA titers equal
to or greater than 320 were considered posi-
tive. Serum samples with ITHA titers of 160
were classified as an equivocal reaction.

The data of 53 patients with CE whose
medical treatment and/or postoperative fol-
low-up (radiological and/or serological) rec-
ords were evaluated. Recurrence is defined as
the emergence of new active cysts after thera-
py. It may occur due to the continued growth
of viable cysts at the site of a previously treat-
ed cyst or the emergence of a new distant dis-
ease resulting from spillage (7).

Statistical analysis

The normality of continuous variables was
checked by the Shapiro-Wilk test. The data of
the two groups were compared using the
Mann-Whitney U test, and the relationship
between the two categorical variables was ex-
amined using Pearson's Chi-square test. Data
were presented as mean and standard devia-
tion, median, minimum and maximum values,
while percentages were given for categorical
variables. Statistical analyzes were performed
using IBM SPSS Statistics for Windows, Ver-
sion 23.0 (Armonk, NY: IBM Corp.). A P <
0.05 was considered statistically significant.
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Results

Overall, 376 (15.5%) of 2426 CE suspected
serum samples were found to be IHA positive
and 2050 (84.5%) negative. 57.5% of the sam-
ples belonged to female patients and the mean

age was 49.3117.9 years. There was no statis-
tically significant difference in seropositivity
by gender (P=0.367). The 376 seropositive
samples belonged to 207 patients. Of these
patients, 75 (36.2%) were under 40, 132
(63.8%) were over 40 (Table 1).

Table 1: Distribution of indirect hemagglutination test results by age and gender

Variable Total Seropositive Seronegative p
Mean age (yr) 49.3£17.9, 51 (0- 45.21+18.0, 46.5 (8-95)2 50.0£17.9, 52 (0-98)»
98)»
Gender 0.367
Female 1394 (57.5) 224 (59.06) 1170 (57.1)
Male 1032 (42.5) 152 (40.4) 880 (42.9)
Total 2426 (100) 376 (100) 2050 (100)

207 patients with CE
Mean age (years)

45.1+19.2, 47 (8-95)b

Gender
Female 109 (52.7)
Male 98 (47.3)
Total 207 (100)

&b Quantitative data were shown as mean®SD), median (min-max), qualitative data as n (%o)

The most common organ involvement in
207 CE patients was the liver (186 cases,
89.9%), followed by the lung (11 cases, 5.3%).
The other organ involvements (two bones,
one peritoneum, one common bile duct) were
detected in four (1.9%) cases. In addition,
more than one organ involvement was ob-
served in 6 (2.9%) cases. Liver and lung in-
volvements were found in five of these cases,
and liver and peritoneal involvement were
found together in one.

Medical treatment and/or postoperative fol-
low-up records of 53 patients with CE were
evaluated. There was liver involvement in 42
(79.2%) cases, bone involvement in one
(1.9%) case, and paravertebral region in-

volvement in one (1.9%) case of these patients.

Eight (15.1%) patients had liver and lung in-
volvement, and one (1.9%) patient had liver
and peritoneal involvement. Of 53 patients, 41
(77.4%) were treated surgically, 5 (9.4%) were
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treated medically, and 7 (13.2%) were treated
both surgically and medically. Seropositive
THA titers ranged from 1/320 to 1/40960.

Sixteen (30.2%) of 53 patients in our study
were considered a recurrence. In the follow-
up of the treatment of 16 patients with recur-
rence, the IHA test detected a mean increase
of 3.4 (0-8) twofold dilutions. In three pa-
tients treated for liver and lung cysts, recut-
rence was found only in the liver. Other recur-
rent cases occurred in the same organs (Table
2). The median value for the follow-up period
of 53 patients was 10 (1-114) months. Of
these, the median follow-up period for 16 re-
current cases was 31.8 (1-77) months, and for
the other 37 patients, the median follow-up
period was 9 (1-114) months. These findings
showed a statistically significant correlation
between long-term serological follow-up and
recurrence detection (P=0.034).
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Table 2: Demographic and medical data of recurrent cases

Patient Age Gender Follow- Follow- IHA Organ in-  Operation Medical
Or) up inter- up date Test volvement date treatment
val result
(months)
1 83 M 0 07.2017  1/1280 Liver 2014 Yes
4 11.2017  1/10240
2 49 F 0 10.2011  1/2560 Liver 2012/2013 Yes
7 052012 1/1280 2014/2017
23 09.2013  1/2560
63 01.2017  1/2560
75 01.2018 1/10240
76 02.2018 1/20480
77 03.2018 1/40960
3 51 F 0 03.2017  1/2560  Liver, Lungs 2017 No
6 09.2017  1/640
7 10.2017  1/320
11 02.2018  1/160
13 04.2018  Negatif
18 09.2018  1/1280
4 29 F 0 10.2016  1/640 Liver 2012 No
8 06.2017  1/20480
5 39 M 0 02.2012  1/640 Liver No Yes
5 07.2012  1/1280
7 09.2012  1/160
8 10.2012  1/320
12 02.2013  Negatif
19 09.2013  1/2560
21 11.2013  1/2560
24 02.2014  Negatif
27 05.2014  1/640
6 64 F 0 08.2013 1/160 Liver 2011/2013 Yes
6 02.2014  Negatif
36 08.2016  1/1280
7 37 F 0 11.2012  1/2560 Liver 2015 Yes
37 12.2015  1/1280
40 03.2016  Negatif
73 12.2018 1/10240
76 03.2019 1/20480
8 37 F 0 11.2011  1/2560 Liver 2011/2014 No
4 03.2012  1/640
5 042012  Negatif
14 01.2013  1/1280
29 04.2014  1/1280
Available at: http://ijpa.tums.ac.ir 520
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53 04.2016

9 60 F 0 11.2018
4 03.2019

10 35 F 0 05.2012
3 08.2012

20 01.2014

22 03.2014

11 48 M 0 03.2015
33 12.2017

12 49 F 0 03.2011
04.2011

13 27 M 0 12.2017
15 03.2019

14 45 M 0 02.2015
66 08.2020

15 26 F 0 03.2015
4 07.2015

34 01.2018

16 60 M 0 02.2016
36 02.2019

1/2560
Negatif Liver 2008 Yes
1/1280
1/160 Liver 2012/2016 No
1/1280
Negatif
1/2560
1/2560 Liver 2008/2018 No
1/2560
1/160 Liver 2008 No
1/320
Negatif Liver 2016 No
1/320
1/2560  Liver, Lungs  2015/2020 No
1/2560

1/2560 Liver 2009/2014 No
1/320

1/5120

Negatif ~ Liver, Lungs 2015 No
1/320

Discussion

Echinococens species are important cestodes
that cause zoonotic infections in humans and
economic losses in the livestock sector. Alt-
hough some species have limited geographical
distribution, Echinococcus is found worldwide.
(1,3,8). Hydatid cysts of E. granulosus develop
as fluid-filled unilocular cysts in the internal
organs of humans and other intermediate
hosts (most commonly the liver and lung).
Diagnosis in CE depends on clinical findings,
imaging techniques, and serological methods
5).

There are many studies on the IHA test; one
of the most commonly used serological meth-
ods in diagnosing cystic echinococcosis (9-17).
Gureser et al. (9) studied 253 patients with a
pre-diagnosis of CE, including 148 women
and 105 men. In the study, 32 (12.7%) patients,
23 (15.5%) females, and nine (8.6%) male cas-
es were found to be seropositive, but no sta-
tistically significant difference was found in
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terms of gender. The age range of seropositive
patients was 16-90 years (a mean of 51), and it
was statistically significant that 24 (75%) of
patients were over 40 years old. Beyhan et al.
(10) examined 2921 serum samples, and the
difference between seropositivity and gender
was found statistically significant. Selek et al.
(11) evaluated 299 patients with a CE diagno-
sis. 44.5% of the cases were male, 55.5% were
temale. 5% in the 0-15 age group, 31.8% in
the 16-30 age group, 29.4% in the 31-45 age
group, 24.4% in the 46-60 age group, and
9.4% were 61 and over.

In Logar et al. study (17), 127 of 1323 se-
rum samples were seropositive by the IHA
test, and no significant difference was found
between gender and seropositivity. In Jordan,
512 serum samples were evaluated with the
IHA test, and 21 (4.1%) were seropositive. No
statistically significant relationship was found
between seroprevalence, age, and gender in
the evaluation (16). In a study performed in
Turkey, IHA test results were positive in 143

Available at: http://ijpa.tums.ac.ir
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(15.2%) of 938 patients with at least one ra-
diological imaging report. In 130 (90.9%) of
these 143 patients, CE findings were recorded
in at least one radiological imaging report. In
that study, no statistically significant difference
was found in seropositivity and gender (12).
This situation was compatible with other stud-
ies (9, 16, 17), while it was different from the
study of Beyhan et al. (10). In our study, no
significant difference was found in Echinococcus
IHA test positivity according to gender
(p=0.367), and 63.8% of 207 patients with CE
were over the age of 40.

Cystic echinococcosis most commonly local-
izes to the liver and lungs while less frequently
developing in the bones, kidneys, spleen, mus-
cles and central nervous system (3). In a study
9), liver involvement was detected in 31
(96.9%) seropositive patients. In another study,
cysts were mostly localized in liver, lungs and
peritoneal cavity, 71.9%, 11.4% and 4.7%, re-
spectively (11). Tasbent et al. (12) found the
liver as the highest organ involvement in 311
(85.9%) patients. In the study by Yolasigmaz
et al. (18), the majority of the patients had
echinococcal cysts in the liver (88.9%). In our
study, organ involvement was concordant
with the literature.

Recurrence in CE is defined as the emer-
gence of new active cysts after therapy, includ-
ing the re-emergence of viable cysts at the site
of a previously treated cyst or the emergence
of a new distant disease. However, the WHO-
IWGE Expert Consensus does not clearly de-
fine relapse, recurrence, and reinfection
(7,19,20). Recurrence after treatment is still a
severe problem for endemic regions such as
our country. It may take 3-4 years for recur-
rent cases to become symptomatic (21). Many
factors such as medical treatment before and
after surgery, cyst localization, the connection
of the cyst with the biliary tract, and insuffi-
ciency of scolicidal agents are associated with
the development of recurrence (22).

Recurrence after treatment is a frequently
encountered condition in patients with CE;
therefore, patients are followed up for recur-

Available at: http://ijpa.tums.ac.ir

rence. The THA test is one of the tests used in
the follow-up of recurrence after treatment in
patients with CE. However, false negative re-
sults in immunodiagnostic tests for CE may
be seen in some patients. It has also been
shown that the different antibody levels of the
patients depend on the individual immune re-
sponse. The multiple localization and stages of
CE cysts demonstrate the need for a complex
approach to confirm the diagnosis. The IHA
titers increases during follow-up are significant
in terms of recurrence, and in favor of recut-
rence, positive test results must be confirmed
by radiological methods (7,18,23). In our study,
in the follow-up of the treatment of 37 pa-
tients without recurrence, 2 mean decrease of
2.6 (0-5) twofold dilutions was detected in the
IHA titers. When the IHA test results of the
recurrent patients were evaluated, an increase
in the IHA titers was detected. In addition, a
statistically significant correlation between
long-term serological follow-up and recur-
rence detection was found in our study.

Conclusion

Increases in IHA test titers were observed in
recurrent cases. It was determined that long-
term serological follow-up after treatment
provided significant benefits, especially in de-
termining possible recurrent cases. In conclu-
sion, CE is an important public health prob-
lem for endemic regions, including our coun-
try, and we think that our study results will
contribute to the status and follow-up of the
disease.
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