ORIGINAL ARTICLE

Korean J Intern Med 2017;32:523-529
https://doi.org/10.3904/kjim.2014.270

Check for
u| S

D

.
KJIM'

Evaluation of the prevalence and clinical impact
of toxocariasis in patients with eosinophilia of
unknown origin

Hong-Beum Kim""", Jun-Won Seo", Jun-Hyung Lee?, Byung-Seok Cho#?, and Sang-Gon Park?

*Department of Natural Medical
Sciences, Chosun University College
of Health Science, Gwangju;
*Department of Internal Medicine,
Chosun University Hospital,
Gwangju; 3Department of Medicine,
Chosun University Graduate School
of Medicine, Gwangju, Korea

Received: September 5, 2014
Revised : March 22, 2015
Accepted: June 15, 2015

Correspondence to
Sang-Gon Park, M.D.
Division of Hematology-
Oncology, Department of
Internal Medicine, Chosun
University Hospital, 365
Pilmun-daero, Dong-gu,
Gwangju 61453, Korea

Tel: +82-62-220-3984

Fax: +82-62-234-9653
E-mail: sgpark@chosun.ac.kr

*These authors contributed
equally to this work.

TCurrent affiliation: Department

of Premedical Course, Chosun
University College of Medicine,
Gwangju, Korea

Background/Aims: Eosinophilia has numerous diverse causes, and in many pa-
tients, it is not possible to establish the cause of eosinophilia. Recently, toxoca-
riasis was introduced as one cause of eosinophilia. The aims of this study were
to evaluate the prevalence of toxocariasis and the clinical impact of albendazole
treatment for toxocariasis in patients suspected of eosinophilia of unknown ori-
gin.

Methods: We performed a retrospective chart review. After evaluation of cause
of eosinophilia, the patients suspected of eosinophilia of unknown origin per-
formed immunoglobulin G antibody specific assay for the Toxocara canis larval
antigen by enzyme-linked immunosorbent assay.

Results: This study evaluated 113 patients, 69 patients (61%) were suspected of
eosinophilia of unknown origin. Among these 69 patients, the frequency of T.
canis infection was very high (45 patients, 65.2%), and albendazole treatment for
45 eosinophilia with toxocariasis was highly effective for a cure of eosinophilia
than no albendazole group regardless of steroid (82.3%, p = 0.007). Furthermore,
among the nonsteroid treated small group (19 patients), albendazole treatment for
eosinophilia were more effective than no albendazole group, too (83.3% vs. 28.6 %,
p=0.045).

Conclusions: The prevalence of toxocariasis was high among patients suspected
of eosinophilia of unknown origin; therefore, evaluation for T. canis infection is
recommended for patients with eosinophilia of unknown origin. Furthermore,
for patients suspected of eosinophilia of unknown origin who have positive re-
sults for T. canis, albendazole treatment may be considered a valuable treatment
option.
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INTRODUCTION

Toxocariasis is an illness caused by a zoonotic infection
due to the ingestion of Toxocara canis or catilarvae from
the feces of infected dogs or cats. The larvae from the
ingested egg travel through the small intestines, spread
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to the bloodstream, and finally, infiltrate the organs,
such as the liver and lungs. This parasite infection in-
duces variable manifestations, including muscle pain,
fever, hepatosplenomegaly, respiratory symptoms, and
abdominal pain. However, most patients do not mani-
fest definitive symptoms [1-3]. When T. canis infects hu-
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mans, the eosinophil count may increase owing to the
host’s protective response to the infection, and eosin-
ophilia was found in 38.98% of children with Toxocara
positive immunoglobulin G (IgG) enzyme-linked im-
munosorbent assay (ELISA) results. However, studies of
the features and incidence of T. canis infection in adults
are rare [3-5]. Among patients with asymptomatic eosin-
ophilia of an unknown origin, 65% to 70% had positive
in T. canis serology, but the number of study patients
was not substantial. Moreover, the effect of albendazole
on the level of eosinophilia in patients with T. canis in-
fection remains unknown [6,7].

Therefore, we evaluated the prevalence of T. canis in-
fection and the clinical impact of albendazole treatment
for toxocariasis in patients suspected of eosinophilia of
unknown origin.

METHODS

Research target

Patients who presented with peripheral blood eosino-
philia (> 500 cells/pL or = 10% of white blood cell count)
were enrolled in the study between July 2010 and Feb-
ruary 2013 [8].

We performed a retrospective chart review of clini-
cal data, including symptoms and medical history, es-
pecially allergic illness, connective tissue disorder, and
history of receiving medicines in the last 6 months. We
also evaluated their history of ingesting raw meat (beef,
fish, and beefliver and stomach) [9,10].

Diagnosis

To establish the cause for eosinophilia, enrolled pa-
tients with eosinophilia were usually evaluated basic
laboratory test (liver function test, renal function test,
and electrocardiogram) with numerous additional labo-
ratory examinations, including fecal exam for parasites;
ELISA for parasite infections, such as Clonorchis sinen-
sis, paragonimiasis, sparganosis, and cysticercosis; the
multiple allergen simultaneous test (MAST) for evalu-
ation of allergic causes; and the peripheral blood smear
for evaluation of hematologic malignancy. Additionally,
based on medical judgment, chest and abdominal com-
puted tomography (CT) was sometimes performed. We
diagnosed eosinophilia as due to allergic disease when
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MAST score was higher than 3+ and allergic symptoms
were reported. Eosinophilia due to a drug reaction was
diagnosed in patients with a recent history of a new
medication or health products and spontaneous resolu-
tion of eosinophilia. Finally, eosinophilia due to a par-
asite infection was diagnosed based on positive results
of a fecal examination for parasite eggs or an ELISA for
C. sinensis, paragonimiasis, sparganosis, or cysticercosis.
After establishing the aforementioned causes of eosin-
ophilia, the remaining patients who were suspected of
eosinophilia of unknown origin were evaluated for se-
rum levels of the IgG antibody specific for the T. canis
larval antigen by ELISA.

In addition, CT scan were performed on most patients
to evaluate end organ infiltration; patients showing
multi-shade infiltration or nodule on abdominal and
thorax CT were defined as liver and lung invasions, re-
spectively.

T. canis-specific ELISA

For serological examination for T. canis infection, a
Toxocara-specific ELISA kit (Bordier Affinity Products,
Crissier, Switzerland) was used. Using the standard ELI-
SA method, the levels of unique IgG antibodies against
the Toxocara excretory/secretory antigens of T. canis lar-
vae were measured. By setting a negative control group
as the standard, the patients that appeared to be partial-
ly positive were judged as positive. The sensitivity and
specificity of the method are 78% to 100% and 9o% to
02%, respectively [11]. Patients without eosinophilia due
to drug reaction, parasite infection, or allergic disease,
who were positive for T. canis in the ELISA, were diag-
nosed as having eosinophilia due to T. canis infection.

Treatment

Albendazole, 800 mg/day, was administered for 5 to
7 days to most of the T. canis ELISA positive patients;
however, some patients suspected of eosinophilia of
unknown origin were given albendazole despite having
a negative T. canis ELISA, according to the physician’s
judgment.

Most patients with an eosinophil count more than
1,500 cells/pL in the peripheral blood or with end or-
gan invasion of the lung or liver (with findings such as
abnormal liver function test, chest tightness, or general
fatigue) were administrated oral steroids regardless of
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other causes (allergic disease or any parasite infection)
according to the physician’s decision. After the eosino-
phil count became normal, the steroid dose was tapered
for steroid-treated patients, and then we observed for 3
to 6 months. The non-steroid-treated group were also
observed for 3 to 6 months.

We defined a cure of eosinophilia as a decline in the
number of eosinophils to fewer than 500 cells/uL and
below 8% of complete white blood cells, disappearance
of organ invasion, and continuation of this recovery
state over 3 months after albendazole treatment ended
or tapering of the steroids. Above mentioned treatment
definition, a cure patients of eosinophilia were observed
every 3 months or transferred to local clinic according to
the patients’ decision.

RESULTS

Clinical characteristics of the study subjects

Among the 113 patients who were adequately evaluated
for eosinophilia, 75 (66%) were men and 38 (34%) were
women. The median age of patients was 56 years (range,
18 to 87), and the median eosinophil count was 2,251
cells/pL (range, 510 to 22,958). In addition, among these
113 patients, 19 had eosinophilia due to allergic disease,
diagnosed based on a MAST score higher than 3+ and
the presence of asthma, allergic rhinitis, etc. Eosinophil-
ia due to a drug reaction was diagnosed in two patients.
Of the patients, 23 were verified to have a well-known
parasite infection. Despite numerous examinations, 69
patients (61%) were suspected of eosinophilia of un-
known origin (Table 1).

Clinical characteristics with eosinophilia of unknown
origin

Among the 69 patients suspected of eosinophilia of un-
known origin, Toxocara positive patients were 45 (65.2%)
and Toxocara negative patients were 24 (34.8%), respec-
tively. The median age of the 45 toxocariasis patients
was 56.2 years (range, 49 to 80) and the median age of
the 24 patients with a negative T. canis ELISA was 406.7
years (range, 22 to 83) (Table 2). Among the former, 32
(71%) were men, 13 (20%) were women and the median
eosinophil count was 2,590 cells/pL (range, 510 to 14,820).
In contrast, the median eosinophil count (1,563 cells/pL
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Table 1. Clinical characteristics of the eosinophilic patients

Characteristic All patients (n = 113)
Age, yr 56 (18-8)
Eosinophili count, cells/uL 2,251 (510-22,958)
Sex
Male 75 (66.4)
Female 38(33.6)
Cause of eosinophilia
Allergic disease 19 (16.8)
Drug 2 (1)
Other parasitic infection 23 (20.4)
Unknown 69 (61.1)
Organ involvement (n = 51)
Lung 18 (35.2)
Liver 23 (45.1)
Lung and liver 12 (23.5)

Values are presented as median (range) or number (%).

[range, 524 to 22,958]) was lower in T. canis ELISA nega-
tive patients. Twenty-eight of the toxocariasis patients
(62%) lived in urban areas, whereas 17 (28%) lived in rural
areas (Table 2).

Organ invasion and symptom frequency

Among the 113 patients with eosinophilia, 51 patients
underwent chest and abdominal CTs, and liver and lung
invasions were found in 29 patients (56.8%). Of these
51 patients, 23 (45%) had liver invasion, and 18 patients
(35.2%) had lung invasion. Invasion of both the liver and
lung occurred in 12 patients (23.5%) (Table 1). Among the
69 patients suspected of eosinophilia of unknown ori-
gin, 41 underwent CT. Among the 45 patients suspected
of eosinophilia of unknown origin with toxocariasis, 30
underwent CT, and the result was followed: 16 (53.3%)
had liver invasion; 13 (43.3%) had lung invasion; and nine
(30%) had both liver and lung invasions. Among the T.
canis ELISA negative patients, 11 also underwent CT,
and the result showed lower frequently followed: three
(27.2%) had liver invasion; four (36.3%) had lung inva-
sion; and two (18.2%) had both liver and lung invasions
(Table 2).

Clinical course and treatment
Among the 45 patients suspected of eosinophilia of un-
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Table 2. Clinical characteristics of patients suspected as eosinophilia of unknown origin
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Eosinophilia of unknown cause

Characteristic
Toxo-ELISA positive (n = 45) Toxo-ELISA negative (n = 24)

Age,yr 56.2 (49-80) 467 (22-83)

Sex, male/female 32 (71)/13 (29) 11(45.8)/13(54-2)

Eosinophili count, cells/uL 2,590 (510-14,820) 1,563 (524-22,958)

Residence, urban/rular 28 (62.2)/17 (37.8) 14 (58.3)/10 (41.7)

Raw meat ingestion 28 (62.2) 12 (50)

Organ involvement (n = 41) Evaluation (n = 30) Evaluation (n = 11)

Lung 13 (433) 3(27-2)
Liver 16 (53.3) 4(363)
Lung and liver 9(30) 2(18.2)

Cure of eosinophilia 32/45 (71.1) 5/24 (20.8)
Albendazole alone 10/12(83.3) 1/2 (50)
Albendazole + steroid 18/22 (81.8) 1/1 (100)

Steroid alone 2/4(50) 2/6 (33)
No albendazol, no steroid 2/7(28.6) 1/15 (6.7)
Medication for the chronic disease® (22.2) 7(29.2)
Values are presented as median (range) or number (%).
ELISA, enzyme-linked immunosorbent assay.
*Diabetes, hypertension, ect.
known origin with toxocariasis, 34 (75%) received alben- DISCUSSION

dazole and 26 (57%) received steroids. Twelve (26%) were
treated solely with albendazole, and four (9%) were treat-
ed solely with steroids. Twenty-two patients (49%) were
treated with a combination of steroids and albendazole,
and the other seven (15.5%) were treated neither steroid
nor albendazole (Table 2). Thirty-seven patients (53.6%)
achieved a cure of eosinophilia among the patients sus-
pected of eosinophilia of unknown origin (n = 69), and
time to respond to treatment varied from 1 week to 4
months.

Especially, among the 45 patients with toxocariasis,
eosinophilia treated more frequently (823% vs. 36.4%)
in the group treated with albendazole than in those not
treated with albendazole regardless of the treatment of
steroid (p = 0.007). However, many eosinophilia patients
received steroids; therefore, we categorized non-ste-
roid-treated patients to evaluate the efficacy for eosin-
ophilia of albendazole alone. In the non-steroid-treated
group, the patients who received albendazole experi-
enced improvement of eosinophilia more frequently
(83:3% vs. 28.6%) than the patients who did not receive
albendazole (p = 0.045) (Table 3).
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Eosinophilia is defined as an eosinophil count of more
than 500 cells/pL in the peripheral blood and is related
to parasite infection, hypersensitivity reaction to drugs,
allergic illness, connective tissue diseases, malignancies,
and idiopathic hypereosinophilic syndromes (HESs) [8-
10,12,13]. Various tests can be performed to diagnose this
illness; however, if the eosinophil count in peripheral
blood is more than 1,500 cells/pL with an unknown ori-
gin, persists for longer than 6 months, and the main or-
gans, such as the liver, spleen, heart, lung, or nerves are
invaded, these conditions can be described as idiopath-
ic HES. If idiopathic HES is not treated appropriately,
some patients with idiopathic HES develop severe, of-
ten fatal, complications due to end organ failure, such as
myocardial infiltration. Therefore, early diagnosis and
treatment are required in these patients [9,10].
However, eosinophilia has so many causes that often
it is not possible to know the cause accurately. In par-
ticular, when the cause of the eosinophilia is not clear,
appropriate guidelines for evaluation and treatment
are needed. In South Korea, people enjoy eating fresh

https://doi.org/10.3904/kjim.2014.270


www.kjim.org

Kim HB, et al. Toxocariasis in eosinophilia of unknown origin

KJIM™

Table 3. Treatment with albendazole for patients suspected as eosinophilia of unknown origin with toxocariasis antibody-pos-

itive regardless of the treatment of steroid and except steroid

Variable Number Cure of eosinophilia pvalue
Toxo-positive patients 45 0.007"
Albendazole (+) 34 28/34(82.3)
Albendazole () 11 4/11 (50)
Non-steroid dosed group 19 0.045°
Albendazole (+) 12 10/12 (83.3)
Albendazole (-) 7 2/7(28.6)
Values are presented as number (%).
p<o0.05.

liver or raw beef, which might result in eosinophilia of
unknown origin; parasite infection should be consid-
ered in such patients [9,12]. Notably, T. canis infection in
patients with a history of eating fresh liver and lamina
superficialis accounts for a 7.8 times higher rate of T.
canis infection in the general population. Thus, an eo-
sinophilic patient should be examined for possible T.
canis infection upon presentation at the hospital. More-
over, eosinophilia due to T. canis must be considered in
patients with a history of eating fresh liver and lamina
superficialis [6].

In studies of asymptomatic patients, the reported se-
ropositive rates were diverse, ranging from 2% to 80%
[14]. For example, in recent studies reported from Eu-
rope, seropositive rates of 2% to 5% and 14% to 37% were
found in urban and rural areas, respectively; however,
in India and Denmark, the seropositive rates were 6.4%
and 2.4%, respectively. Among patients with eye symp-
toms in Slovenia, 28% were Toxocara seropositive, and
31.6% of rural residents in Argentina were Toxocara se-
ropositive [15-19]. In addition, a domestic report from a
region in South Korea indicated that healthy residents
who were asymptomatic had an approximately 5% sero-
positive rate, and 68% of the eosinophilic patients who
visited the hospital were seropositive [6,15,20].

In the present study, 65% of the patients with eosino-
philia of an unknown origin had T. canis positive serolo-
gy results. This is similar to the 68% seropositive rate re-
ported by other studies of eosinophilia in South Korea.
Considering that the T. canis seroprevalence of healthy
Koreans is 5%, this higher seroprevalence indicates that
T. canis is a major cause of eosinophilia [6].

Usually, asymptomatic T. canis infection does not re-
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quire treatment; however, when symptoms such as eo-
sinophilia or organ infiltration are present, as in this
study, treatment is recommended, usually with alben-
dazole at a daily dose of 8oo mg for 5 days [14]. Notably,
patients with T. canis positive eosinophilia who received
albendazole showed significant increased rate of a cure
of eosinophil compared with the patients who not re-
ceived albendazol. Furthermore, a similar albendazole
effect was observed in the group of patients who did not
receive steroids, too.

This study has a few limitations. First, this study
might have several biases because the review was per-
formed retrospectively. Second, this study was not able
to determine whether improvement of eosinophilia was
caused by albendazole administration or by sponta-
neous recovery. Third, it was not possible to determine
how many patients recurred because follow-up was not
uniformly performed. Fourth, bone marrow examina-
tion and platelet derived growth factor receptor identi-
fication were not executed for all study patients. Finally,
frequently the ELISAs for C. sinensis and paragonimia-
sis were repeated to confirm negative results. Howev-
er, in this study, among patients with eosinophilia due
to toxocariasis who were treated with albendazole, only
seven patients underwent post-treatment Toxocara-spe-
cific ELISA. The post-treatment interval varied, as fol-
lows: 1 week, 4 months, 6 months, 7 months, 8 months,
11 months, and 12 months. Among these seven patients,
the Toxocara-specific ELISA was negative in only the two
patients reexamined after 11 and 12 months. However,
no published studies indicate when post-treatment re-
examination of Toxocara ELISA should be performed.
Therefore, it remains unclear when this serology should
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be repeated to evaluate treatment failure. Furthermore,
the correlation between the T. canis negative results and
the improvement in the eosinophil counts was unclear.

Up to now, most studies of toxocariasis only report-
ed the incidence of toxocariasis. In patients suspected
of eosinophilia of unknown origin, the frequency of T.
canis infection was very high (65%). Thus, an evaluation
for possible T. canis infection is recommended for pa-
tients with eosinophilia of an unknown origin. In addi-
tion, the results indicate that this evaluation might pre-
vent misdiagnosis of other illnesses, such as idiopathic
eosinophilia. For patients suspected of eosinophilia of
unknown origin, who have positive findings for T. ca-
nis, administration of albendazole at the recommended
dose is warranted.

Nevertheless, additional well designed prospective
studies are needed. These studies need to include clearly
defined treatment criteria, have an adequate observation
period and repeat the Toxocara-specific ELISA.

KEY MESSAGE

1. Many cases of eosinophilia of an unknown ori-
gin may be due to Toxocara canis infection; there-
fore, T. canis enzyme-linked immunosorbent
assay (ELISA) may be an essential diagnostic tool
to evaluate patients with eosinophilia.

2. This study is clinically relevant because it sup-
ports the efficacy of albendazole treatment for
patients suspected of eosinophilia of unknown
origin with toxocariasis.

3. Conversion to a negative T. canis ELISA can occur
after 10 or more months post-treatment, although

only a few patients underwent a post-treatment
ELISA.
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