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Abstract: Soil-transmitted helminthiases (STH) are now no longer public health problems in the Republic of Korea (South
Korea), but their status are unavailable in the residents of North Korea (NK) despite the expectation of large scale traffic
and future reunification of the Korean Peninsula. A total of 20 female refugees from NK who had been admitted to the Di-
vision of Gastroenterology, Dankook University Hospital, were subjected in this study. Among them, 15 refugees were ex-
amined by the colonoscopy and 10 ones were examined with the stool examination (formalin-ether sedimentation). Both
diagnostic methods were commonly adopted in 5 patients. Eggs of Trichuris trichiura were detected in 7 out of 10 refu-
gees in the stool examination. In the colonoscopy, T. trichiura worms were found in 6 (40.0%) out of 15 refugees. Total 9
(45.0%) peoples were confirmed to be infected with human whipworms. Additionally, 1 case of clonorchiasis was diag-
nosed in the stool examination and a worm of Ascaris lumbricoides was discovered from a trichuriasis case. These find-
ings suggested that STH is highly prevalent in NO, in which living conditions are not so good in the aspect of general hy-

giene and medical care.
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Parasite-infection rates have been dramatically reduced
around the world by the introduction of chemical fertilizers
and the continuous development of infectious-disease man-
agement systems |1]. Whereas there were no differences in the
parasite-infection statuses of North and South Korea in the
1950s, the situation has been altered dramatically over the in-
tervening decades with the successful eradication in South Ko-
rea of intestinal helminthiases |2]. Although some food-borne
and zoonotic parasite infections along with malaria are still re-
ported frequently, soil-transmitted parasites have been well
controlled in South Korea [3]. Soil-transmitted helminthiases
(STH), however, remain prevalent in some areas of North Ko-
rea (NK) and among North Korean refugees who manage to
escape to the south [4,5]. Whereas a clear understanding of the
health status of NK is mandatory for STH prevention and con-
trol measures, this objective is hampered by the lack of reliable
data [6]. Even in South Korea these days, the parasite-infection
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prevalence is increasing, due to international marriage, immi-
gration, overseas traveling, and increased importation of food-
stuffs [7,8].

All of these issues notwithstanding, exact and detailed mon-
itoring of infectious disease status in NK is needed now more
than ever before; the number of North Korean refugees escap-
ing to South Korea is at a constant rate, and a large-scale traffic
between North and South Korea is also expected at any future.
However, surveillance of parasite-infection patterns and status
in NK currently are restricted to some limited-scale borderline
areas. Therefore as a part of continuous data collection on STH
in NK, the purpose of this study is to evaluate status of intesti-
nal helminth infections among the refugees from NK which is
practically achievable surveillance at present.

In the present study, a total of 20 subjects were admitted to
the Division of Gastroenterology, Department of Internal
Medicine, Dankook University Hospital, due to various symp-
toms occurring between October 2009 and February 2013. All
of them were female refugees from NK, aged between 17 and
56. Some of them were being managed or evaluated for cer-
tain clinical conditions such as liver mass, chronic hepatitis C,
or pulmonary tuberculosis. Along with history taking and rou-
tine diagnostic workups, all of the subjects were examined by
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Fig. 1. Recovered worms from the North Korean refugees. (A-C) The adult worms of Trichuris trichiura, removed by colonoscopy. (D) An
adult worm of Ascaris lumbricoides, removed by gastroscopy.

colonoscopy or stool examination to confirm their parasite-in-
fection status. Among the 20 patients, 15 were examined by
colonoscopy and the stools of 10 were examined by microsco-
py following formalin-ether sedimentation technique. There-
fore, 5 patients were examined by both colonoscopy and stool.
Additionally, gastroscopic examinations were performed on
patients with epigastric or abdominal pain.

A total 10 out of 20 subjects (50.0%) were found to be in-

fected by intestinal helminthes: 9 cases (45.0%) were diag-
nosed as Trichuris trichiura infection and 1 case (5.0%) as Clo-
norchis sinensis. Among the 15 patients examined by colonos-
copy, adult worms of T. trichiura were identified in 6 cases
(40%). In the stool examinations performed for 10 patients,
there were 7 (70.0%) positive results: 6 of them were T. trichiu-
ra cases and only 1 was Clonorchis sinensis case. Among the 5
patients of trichuriasis who were examined by both colonos-



Table 1. Individual data on the patients with trichuriasis®
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Colonoscopy

No. Age Complaints Diagnosis Stool (No. of worm) Note

1 42 liver mass liver hemangioma + 1

2 34 abdominal pain liver cirrhosis + 1 A. lumbricoides
3 47 epigastric pain acute gastroenteritis + 6 by gastroscopy
4 42 itching liver cirrhosis + 5

5 24 pumonary TB pulmonary TB + NDP

6 36 known chronic hepatitisC chronic hepatitis C - 1

7 17 RUQ pain liver abscess + -

8 45 RUQ pain chronic hepatitis C ND 32

9 56 cough, sputum pulmonary TB + -

2All the patients were female.
°®Not done.

copy and stool examination, 3 patients were identified by both
methods (Fig. 1) while 2 other patients were identified by ei-
ther colonoscopy or stool examination. Among the cases of
trichuriasis in this study, 1 case was confirmed while evaluat-
ing a liver mass and 2 other cases were confirmed while man-
aging chronic hepatitis C and pulmonary tuberculosis. Inter-
estingly in a patient with trichuriasis, adult worm of Ascaris
lumbricoides was also detected in the duodenum by gastrosco-
py. The information on the trichuriasis patients was summa-
rized in Table 1. All of the patients were treated with albenda-
zole or praziquantel according to the specific parasite by which
they were infected.

These results indicate that the parasite-infection rate of refu-
gees from NK is still considerably high and that most cases are
typical soil-transmitted helminth infection reflective of poor
general hygiene and inadequate medical care. As shown in the
results of this study, the majority of parasite positive cases were
confirmed as T. trichiura infection. The high prevalence of
trichuriasis in this study is in concordance with previous stud-
ies [4,5]. According to Lee et al. [9], a refugee from NK diag-
nosed by colonoscopy was determined to have most probably
been infected before leaving NK, as had been suffering the typ-
ical symptoms of intestinal helminthiasis while still living
there.

Since soil-transmitted helminth infection had already eradi-
cated in South Korea [2], probably all of the patients con-
firmed as suffering trichuriasis in this study had been infected
while living in NK. Trichuriasis is often accompanied by hook-
worm infection, which accelerates the onset of iron-deficiency
anemia. Therefore, the possibility of our subjects harboring
hookworm infection along with trichuriasis still remains. In-
deed, among the trichuriasis-confirmed cases in this study, 1

individual’s stool analysis did not reveal any eggs. Application
of more sensitive and reliable diagnostic tools such as ELISA
(enzyme-linked immunosorbent assay) [10-12] are needed for
the accumulation of more accurate data. An additional limita-
tion of this study is the fact that the number of subjects was
relatively small and limited to female. Along with the majority
trichuriasis cases confirmed in the present study, 1 case of C.
sinensis infection was detected by stool examination. This pa-
tient possibly had been infected before leaving NK, which is
located between 2 known endemic zones; South Korea and
Northeast China [13]. Also, most refugees reside in China,
Mongolia, and Southeast Asian countries before proceeding to
South Korea, which migration routes expose them to risks of
food-borne helminthiases including C. sinensis. Interestingly
in the case of cysticercosis, the positive ratio of this metaces-
tode among refugees is higher than that among North Korean
residents, whose migration route, tellingly includes countries
that are endemic for cysticercosis [14,15].

In summary, as the present study was not based on local
surveillance, they might not reflect the real situations in NK.
However, continued collection of data on STH among refugees
themselves, seems the most practical and prudent course of ac-
tion at present. The number of refugees concurrently is increas-
ing, and a large scale influx of population is expected both
during and for some time after any future process of reunifica-
tion process. This is why the collection of data on the parasite-
infection statuses of refugees is so important.
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