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competitor for host cell receptors, possibly interfering host
immune response to the worms (Loukas and Maizels
2000; Loukas and Prociv 2001). As-CTL-1 might be able
to bind to ligands for mammalian CTL, such as NK
receptors and/or macrophage/dendritic cell receptors
(Osorio and Reis ¢ Sousa 2010; Sun and Lanier 2011).
In the present study, As-CTL-1 showed high similarity to
Tc-CTLs and specific expression in LL3 and cL4, both of
which were exposed to attack by host immune responses.
Considering these findings, 4. suum larvae might interfere
with host inflammation processes by As-CTL-1 to avoid
protective immune responses in infected animals during
tissue migration. Further study on functional aspects of
this molecule will identify novel dimensions of the host—
parasite relationship and the significance of tissue migra-
tion in ascarid infection.
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SUMMARY: We report the case of a 62-year-old man who developed eosinophilic pneumonia due to

~ visceral larva migrans (VLM) that was possibly caused by Ascaris suum. The patient, a resident of the
middle Kyushu area who was fond of eating raw porcine liver, complained of dry cough without dysp-
nea. The chest radiography showed a migration of infiltrative shadow. Transbronchial lung biopsy of
the right middle lobe revealed massive infiltration of eosinophils. The multi-dot enzyme-linked im-
munosorbent assay (ELISA) and microtiter plate ELISA showed positive results for A. suum; therefore,
the patient was diagnosed with VLM caused by A. suum. The patient was administered albendazole (600
mg/day) for 28 days; he recovered successfully with no adverse effects except mild liver dysfunction.
Several cases of VLM caused by A. suum have been reported in Japan, with a majority of the cases
being reported in Kyushu. Careful history taking of the patient’s area of residence and dietary habit is
essential for the diagnosis of this parasitic disease with underestimated prevalence.

Visceral larva migrans (VLM) caused by Ascaris
suum is a major parasitic infection that especially af-
fects people living in southern Kyushu, Japan, which
has a prominent livestock industry (1). A. suum infects
pigs, and 30% of all the pigs in southern Kyushu are in-
fected (2). Humans are usually infected when they eat
the raw liver or meat of infected cattle or chicken or
fresh vegetables grown in soil fertilized with porcine ex-
crement contaminated with A. suum eggs. In humans,
the larvae of 4. suum migrate to various organs and
cause a wide variety of nonspecific symptoms such as
general malaise, cough, liver dysfunction, hyper-
eosinophilia with hepatomegaly and/or pneumonia
(3,4). Here, we report a case of eosinophilic pneumonia
resulting from VLM that could have been possibly
caused by A. suum, and present a review of the recent
literature on VLM.

A 62-year-old man living in Shimabara, Nagasaki
Prefecture, Kyushu, Japan, was referred and admitted
to Izumikawa Hospital because he had dry cough and
chest radiography had shown an infiltration shadow in
both lungs. All in one cold and flu capsules prescribed
in a previous clinic had not been effective. The patient
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complained of dry cough without dyspnea at the time of
admission. He had no remarkable underlying discases,
although he possessed a unique dietary habit such as
eating raw porcine, chicken, and cattle livers.

At the time of admission, the vital signs of the patient
were as follows: body temperature, 36.8°C; heart rate,
72 beats/min (regular rhythm); respiratory rate, 16
breaths/min; and blood pressure, 110/60 mmHg. Aus-
cultation revealed no abnormal pulmonary crackles or
heart sounds. The patient showed no clinical signs of
lymphadenopathy, hepatosplenomegaly, and pretibial
edema.

Chest radiography showed an infiltrative shadow in
both the middle and lower lung fields (Fig. 1A), and
computed tomography (CT) showed consolidation with
ground-glass opacity in both lung fields (Fig. 1B and
1C). The laboratory test results were as follows: leuko-
cytes count, 9.5 X 103/uL; eosinophil count, 2,175/uL
(22.9%); C-reactive protein (CRP) concentration, 0.4
mg/dL; and IgE level, 333.2 IU/mL. All other results
were within the normal range. The results of the arterial
blood gas (ABG) analysis at room air were as follows;
pH, 7.404; PaO,, 72.6 Torr; and PaCO,, 40.8 Torr.
Routine microbiological tests revealed no causative bac-
teria. Bronchoscopy was performed and the bronchoal-
veloar lavage (BAL) fluid was analyzed; the results of
the cell count analysis were as follows: alveolar macro-
phages, 2%; eosinophils, 93%; lymphocytes, 3%; and
basophils, 2%. No microorganisms, including fungi and
mycobacteria, could be isolated from the BAL fluid in
routine microbiological tests. Although the polymerase
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Fig. 1. Chest X-ray films on admission. (A) Chest X-ray film showing infiltrative shadow in both middle and lower
lung fields. (B) and (C) CT scan images showing consolidation with ground-glass opacity at right upper lobe and

left lower lobe.

chain reaction test for mycobacteria showed positive
results for Mycobacterium intracellulare, an 8-week cul-
ture of the BAL fluid sample showed negative growth.
Transbronchial lung biopsy of the right middle lobe (By)
revealed massive infiltration of eosinophils in the paren-
chyma and that of alveolar macrophages in the alveoli.
Eosinophilic pneumonia was diagnosed on the basis of
the results of this pathological analysis (Fig. 2). Multi-
dot enzyme-linked immunosorbent assay (multi-dot
ELISA) was performed for detecting anti-parasitic an-
tibodies in the patient’s serum (5). A serum sample of
the patient showed positive results for Dirofilaria immi-
tis, A. suum, and Gnathostoma doloresi but negative
results for Toxocara canis (the test was not performed
for T. cati). A microtiter plate-ELISA for the semi-
quantitative measurement of the antibodies for the three
parasites (6) was performed, and the strongest reaction
was observed for A. suum antibodies. Since the patient
had a history of eating raw porcine liver, we diagnosed
his condition as eosinophilic pneumonia due to VLM
that was possibly caused by A. suum.

The patient received no treatment during an observa-
tion period of 17 days after the diagnosis of VLM, and
the clinical symptoms and signs such as cough and
hypereosinophilia persisted. Chest radiography per-
formed on day 17 after the admission showed that the
infiltrative shadow in the right middle and lower lung
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Fig. 2. Pathology of transbronchial lung biopsy from the right
middle lobe (right B,) demonstrates severe eosinophil infiltra-
tions in lung parenchyma. HE stain, X 40.

fields had migrated, and CT showed new consolidation
with ground-glass opacity in the right upper and lower
lobes of the lungs (Fig. 3A, 3B, and 3C). The patient
was administered albendazole (600 mg/day) for 28
days. The clinical symptoms resolved completely, and
the eosinophil count decreased to 390/uL. The infiltra-
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Fig. 3. Chest X-ray films before albendazole treatment (17 days after admission). (A) Chest X-ray film showing in-
filtrative shadow in right middle and lower lung fields and migrated from the time of admission. (B) and (C) CT
scan images showing new consolidation with ground-glass opacity at right upper and lower lobes.

tive shadow disappeared completely in 28 days. No ad-
verse effects except mild liver dysfunction were noted
during the 28 days. No recurrence was observed after
discharge.

VLM was first described by Beaver et al. in 1952 and
is mainly caused by 7. canis and T. cati (3,7). Humans
become infected when they ingest Toxocara eggs. A.
suum is also a known cause of VLM (8), especially in
Kyushu, Japan, because the residents of this region eat
the raw meat and liver of cattle, poultry, and horse or
fresh vegetables cultivated using organic fertilizers (9).

VLM as a zoonosis has emerged as a clinical concern
because of an increase in the number of dogs and cats
kept as pets in Japan. People who have a habit of eating
the raw meat of wild animals are at risk of infection
with parasitic worms. The current trend of eating fresh
vegetables as a part of a healthy lifestyle also increases
the risk of infection with parasitic worms since fresh
vegetables may be contaminated with them.

A definitive diagnosis of VLM is possible only if the
larvae of Toxocara or Ascaris are found in the patient’s
body; however, detecting these larvae is quite difficult
and not practical. To date, no suitable or applicable
molecular methods are available for accurately detect-
ing the genomic DNA of parasites. The multi-dot
ELISA method (5), performed using the patient’s serum
sample, is a useful and convenient tool for diagnosing
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VLM. Although it is a simple method, cross-reactions
among the parasite antigens have been observed. There-
fore, a definite diagnosis of VLM cannot be made un-
less the larvae or DNA of the causative organism, such
as Toxocara or Ascaris, is detected in the patient’s
body. Information such as the patients’ area of resi-
dence and their dietary habits should be obtained and
carefully evaluated by attending physicians.

An outbreak of VLM caused by A. suum in Japan
was reported by Maruyama et al. (6) in 1996, with a
total of 17 patients with pronounced eosinophilia and
high antibody titers against the A. suum antigen. A re-
view of recent literature on A. suum cases showed that
at least 9 cases of VLM in Japan were reported in vari-
ous journals after 1996 (Table 1). All the patients, ex-
cept 2, were infected in the Kyushu island, and possible
sources of infection were the raw meat of chicken, boar,
deer, and cattle (5 patients); vegetables (2 patients); raw
meat of poultry or horse, raw liver of cattle or vegeta-
bles cultivated using organic fertilizer (1 patient); and
unknown (1 patient). Because the eggs of A. suum could
not be detected in these possible sources, the apparent
source and route of infection were not confirmed.
Almost all the patients showed high levels of serum IgE
and hypereosinophilia. Albendazole and ivermectin
were administered and were effective in 7 patients and 1
patient, respectively. Only one patient was diagnosed



Table 1. Summary of cases of visceral larva migrans due to Ascaris suum in Japan

Study Age Possible source Eosinophil Serum IgE
(ef.no) Y y) S Place Case of A. suum ub (U/ml) ~Ireatment
L‘fzﬁf“(slhz‘)m 1997 70 Female I‘gﬁﬁf}k‘ E"?g}?ﬁ;‘;ﬁgf:ﬁ‘;ﬁ%ﬂm, Raw chicken 9,440 7,002 Albendazole
Zta;‘fya’g‘;‘ 1997 56 Female Kyushu  Eosinophilic colitis N.A. 7,872 10,960  Predonisolone
. Fresh vegetables
Ig;le;tlsu()ﬁr)na 1998 46 Male Iéaﬁgﬁgxma, Eosinophilic pneumonia  cultivated using pig 9,188 3,190 Ivermectin
: ¥y manure
Qr;r‘u}rlas) 2001 26 Male Il\g;i:ﬁikl’ Pulmonary nodule Raw boar, deer meat 750 926 Albendazole
Qr:{‘l%z) 2001 57 Male II\{d;‘};g}zliki, Pulmonary nodule Raw chicken, turkey 342 832 Albendazole
Fresh vegetables
Sak cultivated using
akakibara Aichi, Eosinophilic pneumonia, organic fertilizer,
at al. (16) 2002 32 Male Honsyu + intrahepatic lesion raw meat of cattle 10,773 20,284 Albendazole
liver, poultry meat,
horsemeat
Sta ];]u.r?ll.,) 2003 25 Female g%];}sr;ﬁ Eosinophilic pneumonia  Raw liver of caw 7,290 98 Albendazole
zoalffj(‘?é‘;‘ 2004 50 Male I%?i?gﬁ'ma’ Eosinophilic pneumonia  Vegetables 445 1,208 Albendazole
glg?,k?l‘g 2009 64 Male §§§gﬁgima, Eosinophilic pneumonia  Raw chicken liver 4,223 279 Albendazole
All cases are diagnosed with multi-dot enzyme-linked immunosorbent assay.
Outcome of all cases are cured.
N.A., not available.
with eosinophilic colitis and was administered Conflict of interest None to declare.
predonisolone but not albendazole.
In the present case, the follwoing clinical signs were REFERENCES
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Case Report

A patient who developed toe necrosis due to poor
blood circulation after an interdigital tick bite
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Summary A 71-year-old female had worked on a farm in the mountains and noticed itching

. K. ‘té;' S : of the left 3rd toe. She visited a local hospital due to a color change to purple in this area.
"Toé:h:ecros‘is;‘ Siena Attachment of a tick was observed between the left 2nd and 3rd toes, and it was extracted.
Thrombogenic .~ However, due to persistent pain, she was referred to our department of cardiovascular medicine
vasculopathy - - - for close examination and treatment. Lower extremity angiography showed that vascular visu-

alization was poor in the area supplied by the arteries distal to the tick bite site, but the other
blood vessels of the toe were clearly visualized. Toe amputation was performed and pathotogi-
cal examination of a surgical specimen revealed that most blood vessels near the necrosis were
occluded by thrombi. We speculated that tick bite reactions were assaciated with thrombo-
genic vasculopathy. This report shows a patient who developed toe necrosis due to poor blood
circulation after an interdigital tick bite.

© 2011 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Introduction

Tick bites are relatively frequently encountered in daily
clinical practice. Most patients with tick bites develop der-
matitis, but some develop Japanese spotted fever or Lyme
disease via the bite. However, there have been no reports of
peripheral necrosis due to poor blood circulation following
tick bites. We report a patient who developed toe necrosis
due to poor blood circulation after an interdigital tick bite.

Case report

A 71-year-old female had previously been healthy, and,
although she had annually undergone a human dry dock,
no abnormalities had been detected. She had worked on
a farm in the mountains on June 7, 2009, noticed itching
of the left 3rd toe on June 12, and visited a local hospi-
tal due to a color change to purple in this area on June
16. Attachment of a tick was observed between the left
2nd and 3rd toes. The tick was extracted, and minocycline
was prescribed. However, due to persistent pain, she was
referred to our department of cardiovascular medicine for
close examination and treatment on June 23. She was obese,
but had no history of smoking, hypertension, diabetes mel-
litus, or lipid abnormalities. The bilateral dorsalis pedis and
posterior tibial arteries were palpable, and the skin tem-
perature of the foot was normal. There was a decrease in

the skin temperature, loss of sensation, and a color change
to black distal to the middle phalanx of the left 3rd toe
(Fig. 1A). The area between the 2nd and 3rd toes as the
site of the tick bite showed erosion, but not redness or
swelling (Fig. 1B). No eruptions were observed in the other
areas. The thermography (Fig. 1C) showed an increase in the
skin temperature in the left compared with the right foot.
In the portion peripheral to the proximal interphalangeal
joint of the left 3rd toe, the skin temperature showed a
decrease in the area corresponding to that showing black
necrosis. Lower extremity angiography (Fig. 1D) was per-
formed with selective enhancement of the left external iliac
artery. The area extending to the plantar artery and arch
was clearly visualized, and no atherosclerotic changes were
identified. Vascular visualization was poor in the area sup-
plied by the arteries distal to the tick bite site, but the
other blood vessels of the toe were clearly visualized. She
was referred to the department of plastic surgery of our
haspital on July 3, and toe amputation was considered to
be indicated. On July 24, toe amputation was performed
(Fig. 2A and B). Pathological examination of a surgical spec-
imen revealed necrosis of the toe tip, and most blood vessels
near the necrosis were occluded by thrombi. Between fat
tissues, foam cells aggregated, and marked eosinophil infil-
tration was observed. There were no findings of angiitis
(Fig. 2C and D). Her postoperative course was favorable.
After walking became possible, she was discharged on
August 4.

Figure 1

(A and B) Photo of the left toes (white arrow: tick bite site). (C) Thermography (white arrow: a decrease in the skin

temperature was observed in the area corresponding to the site of black necrosis). (D) Lower extremity angiography (white arrow:
blood flow interruption was confirmed in the area corresponding to the site of black necrosis).
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Figure 2

(A) Surgical specimen. (B) Cross-section of the surgical specimen. (C) Image of the pathological specimen (Cross-section

4, black arrow: blood vessels near the necrosis were occluded by thrombi. In the vascular lumens, granulomatous tissue formed,
but reperfusion was observed in some parts. Hematoxylin-eosin staining). (D) image of the pathological specimen (Cross-section 4,
black arrows: microscopic vessels occluded by thrombus, hematoxylin-eosin staining).

Discussion

When this patient visited our department, about 2 weeks
had passed since the tick bite. Since she had already been
treated by a local doctor, and the tick had been extracted,
we could not directly confirm the tick. However, in the
southern part of Tokushima Prefecture where she lives, tick
bites are often observed, and so the diagnosis of a tick
bite made by the previous doctor may be accurate. There
has been a report [1] of patients with tissue necrosis in a
tick bite area, but no report of patients with necrosis dis-
tance from the bite site. Previous studies have shown blood
coagulation responses as biological responses to ticks [2]
and pathologically confirmed thrombi in about 66% of tick
bite areas [3]. Histopathological examination in our patient
showed the occlusion of many blood vessels by thrombi
in the area near necrosis and the presence of necrosis
peripheral to these thrombi. In general, tick bites lead to
reactions such as the extravascular leakage of dermal ery-
throcytes, hardening of collagen fibers, epidermal necrosis,
ulceration, dermal neutrophil infiltration, and thrombosis
[3]. However, the saliva of ticks contains anti-hemostatic
factors and immunosuppressive and anti-inflammatory com-
ponents, which make tick removal difficult, facilitating
long-term blood-feeding [4]. The intractability of areas bit-
ten has been suggested to be associated with the formation
of a foreign body granuloma due to remnant tick mouth
parts, impairment of the wound healing process by fibrosis-
promoting factors contained in the saliva, and ischemia in

the wound area due to various types of local microvasculi-
tis [5]. Since no pathological examination of the tick bite
area was performed, detailed findings of this area such as
the possible presence of thrombi could not be obtained.
However, we speculated that thrombi induced by the tick
bite caused peripheral embolism, and impaired peripheral
blood circulation resulted in necrosis. We supposed that the
involvement of angiitis was probably denied because the
value of myeloperoxidase — antineutrophil cytoplasmic anti-
body was very small. Additionally, we denied the presence
of shaggy aorta which was associated with blue toe syn-
drome by use of contrast-enhanced computed tomography.
Coronary angiography was also performed in this patient,
but showed no findings of stenosis. Lower extremity angiog-
raphy also revealed no atherosclerotic findings anywhere
except the occluded areas, most strongly suggesting the
involvement of thromboembolism. Therefore, tick bites in
areas with a few collateral circulation routes are associ-
ated with a risk of peripheral necrosis, and require caution.
The thermography showed an increase in the foot skin tem-
perature on the affected side. This may be an immune
response or biological response such as vascular dilation in
the central area due to impaired peripheral blood circula-
tion, but the details were unclear. Dermatitis due to tick
bites is often encountered in clinical practice. The most
interesting point is the difference between patients with
dermatitis not inducing serious conditions and those such as
in the present patient who develop marked thrombotic cir-
culatory impairment. Although an intractable case showing
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local periarteritis nodosa after a tick bite to the thigh has
been reported [6], peripheral necrosis was not induced in
this case. We speculate that the degree of a host’s immune
tissue responses to ticks and the bite site are important fac-
tors associated with whether necrosis is induced. Tick bites
in the peripheral areas of the four limbs, as in this patient,
have the potential to induce necrosis because there are only
a few collateral circulation routes, and so require caution.
The characteristics of cases that show marked immunohisto-
logical responses at the tick bite site are unclear. A previous
study showed that inflammatory reactions became marked,
and severe inflammatory cell infiltration was histologically
confirmed with an increase in the frequency of tick biting
[7]. Our patient had no history of treatment for tick bites,
but was a farmer, and so it is likely that she had a history of
untreated asymptomatic tick bites. Concerning the associa-
tion with background factors such as the residence, sex, and
age, we have encountered no patient with tick bites leading
to peripheral necrosis, and, therefore, could not perform
statistical analysis. In the future, the accumulation of data
on patients with similar necrosis may allow the clarification
of more detailed mechanisms of peripheral necrosis.

We encountered a patient who developed toe necrosis
due to poor blood circulation after a tick bite. We speculated
that tick bite reactions were associated with thrombogenic
vasculopathy. Tick bites in peripheral areas of the four
extremities with only a few cotlateral circulation routes are
associated with a risk of peripheral necrosis, and careful
observation of the course is necessary.
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PA view CT scan
( 28% Jun, 2008 )

PA view CT scan
( 8% Feb, 2010)

Fig. 1 Rontgenographic findings of chest

Dirofilaria immitis +-- - Paragonimus westermani
Toxocora canis - - P. miyazakii

Ascaris suum +— += Fasciola sp.

Anisakis sp. +— - Clonorchis sinensis
Gnathostoma doloresi + - Spirometra erinacei
Strongyloides sp. ++ - Cysticercus cellulosus

Fig. 2 Multiple-dot ELISA of the patient’s serum showing positive reaction
against S. stercoralis.

7o, 20084 6 A TRAkE X2, ABLLC. O, MEXHRE TEE TRHEICEROBHEE
ABERs, CRPEIXER L, BHMERES L wH LD, CTTRNEPLEDORIRE LT
RS, <OICHMRERES (EH1436) % 4 & BATHBLBEROBE #R D7 (Fig 1a).
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Fig. 3 Endoscopy findings in duodenum indicate a huge num-
ber of small white powder-like protrusions.
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Fig. 4 In a duodenal biopsy specimen, eosinophilic inflamma-
tion of mucosa and parasites are recognized.

gt

Fig. 5 Stool examination shows strongyloides larva.
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A case of strongyloidiasis with eosinophilia

Yoshihisa KOHNOY, Akira KONDOY, Yusei KANAZAWADY,
Kohei HARAY, Kinichi IZUMIKAWADY, Koichi IZUMIKAWA2,
Shigeru KOHNO?, Haruhiko MARUYAMA?®, Hiroko HAYASHIY

1) Izumikawa Hospital

2) Second Department of Internal Medicine, Nagasaki University School of Medicine
3) Department of parasitology, Miyazaki University School of Medicine

4) First Department of pathology, Nagasaki University School of Medicine

A seventy-eight year old female patient was admitted complaining of dry cough and
fever on June 2008. Leukocytosis, eosinophilia and elevated CRP value were recognized.
Chest radiogram showed scattered reticular accompanied by a few infiltrative shadows in the
left lower lung field. Thoracic CT scan also revealed centrilobular miliary and infiltrative
shadows in the same lung field. Administration of meropenem and predonisolone were not
completely effective, and relapse and remission of symptoms and laboratory data were seen.
Elevation of IgE level and eosinophilia were seen two months later. Small white powder-like
protrusion was indicated at the surface of duodenum which was confirmed to be a parasite
structure pathologically. Rhabdiform larvae of strongyloides stercoralis was also present in the
stool. Additional multiple-dot immunoserological test of serum was positive for Strongyloides
stercoralis. A diagnosis of strongyloidiasis was confirmed, and ivermectin 6mg per day was
given twice for two weeks. The symptoms totally disappeared and the level of eosinophilia
normalized.

Key words: strongyloidiasis, small white powder-like protrusion, ivermectin
(Authors) (pp. 129-133)
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