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Abstract

Dipylidium caninum is a cosmopolitan parasite of companion animals such as dogs and
cats. Accidental infection in humans occur mostly in children. Although considerable
number of cases were reported from Europe and the Americas, case reports of this zoo-
notic disease are rather scarce from Asian countries. The aim of this study is to report
the results of literature survey on dipylidiasis cases in humans in Japan. Conclusively, we
have found a total of 17 cases since the first case report in from Aichi Prefecture in 1925.
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Introduction

Dipylidiasis is a zoonotic helminthiasis caused by infection with a tapeworm, Dipylidium
caninum, of which definitive hosts are canines and felines. Human infection occurs when
plerocercoids (infective stage larvae) in dog or cat fleas or chewing lice are accidentally in-
gested by humans. Infection in humans is, thus, mostly seen in children, especially infants
of <6 months old who have a chance of close contact with pet animals [1]. Recently, Rous-
seau et al. [2] made a complehensive literature survey on dipylidiasis in companion animals
and humans during the last 21 years (2000-2021), and clearly demonstrated that, even
nowadays, dipylidiasis is globally seen in companion animals with sporadic accidental in-
fection in humans, mostly in children. In their review, however, nothing was mentioned
about epidemiological survey or case reports in Japan. On the other hand, Jiang et al. [3]
mentioned in their case report and literature survey on dipylidiasis, there are 30 cases in
China and 81 cases in Japan. To solve the discrepancy of human dipylidiasis in Japan by
Rousseau et al. [2] and Jiang et al. [3], we have made a comprehensive literature review on
dipylidiasis in Japan.

In Japan, the first case was reported in Nagoya, Aichi Prefecture [4]. Kagei [5] made a
first systematic review on human dipylidiasis in Japan with the list of 11 cases. Then, Ando
[6] added 3 more cases including their own case in Mie Prefecture. However, no such re-
view has been made since then. Thus, we have made an extensive literature survey from
1990 till now using PubMed and Google Scholar, and also Japana centra revuo medicina
(“Igaku Chuo Zasshi [I[CHUSHI]”). The citations in each case report were carefully
checked as well. Here we report the results of our literature survey on human dipylidiasis
cases in Japan to update our knowledge on this neglected zoonoses in this country.
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Dipylidiasis cases in Japan-the results of the literature
survey

As mentioned as above, the first case of human dipylidiasis in Japan was reported by Tamu-
ra in 1925 [4], and Kagei [5] listed up a total of 11 sporadic cases in this country, and Ando
(1995) [6] added 3 more cases. After literature survey, we have found 2 more case reports
since Ando’s review [6]. In addition, in May 2021, a suspected case of dipylidiasis in a child
was consulted from the attending pediatrician (AF in the authors) to the web-consultation
system of the Japanese Society of Parasitology about a possible self-cure of dipylidiasis, al-
ternative examination methods, efficacy, necessity/efficacy of praziquantel, etc. The patient
was a 3 years-old boy in Yamaguchi Prefecture whose mother recognized rice-grain-like
moving creatures in his stool in the nappy (Fig. 1) occasionally for about 2 weeks. The
mother mentioned that those creatures were apparently the same as those seen in the feces
of their family cat which was under treatment for dipylidiasis. Although the patient was re-
ferred to the OPD of a regional central hospital for work-up of dipylidiasis, repeated copro-
parasitological examination for dipylidiasis or other intestinal worms was negative even af-
ter administration of a gentle purgative. According to the advices from the web-consultant
of JSP, the attending physician informed watchful waiting to the patient and his mother.

Thus, a total number of cumulated dipylidiasis cases in Japan up to now is 17 including
the recent suspected case described above. Details of those 17 cases are summarized in Ta-
ble 1 [4,7-27]. The patients are 6 males and 11 females and almost all of them are children
of under 3 years old. Seven cases (41.1%) were below 1 year old. One case was a 58 years
old woman who has a co-infection with hookworms [12]. In terms of geographical distri-
bution, most of the cases, except for one case each from Fukushima and Tokyo, were re-
ported from central to southwestern part of Japan (Fig. 2).

Fig. 1. Moving creatures (arrows) in the stool of the patient recognized by his mother.

164/168



Nawa et al.: Dipylidiasis cases in Japan

Table 1. Dipylidiasis cases in Japan

Fig. 2. Geographical distribution of dipylidiasis cases in Japan. Note that the majority of cases were

from central and southwestern Japan.

No. Age M/F Place Strobilae Scolex Symptom Treatment Dogs/cats Ref. Year
1 6y F  Aichi 65 6 Vomit worm Cat [4] 1925
2 1y F  Osaka >10? ND Tymolx4 Dog [7] 1942
3 1y2m F Osaka 2 ND Diarrhea, weight loss Not described Cat [8] 1942
4 11m M Osaka 1 ND Proglottids in stool Camara0.59g Dog [9] 1956
5 1Im M Osaka 2 ND Proglottids in stool Camara0.5g Dog, cat [10,11] 1956
6 58y F  Hiroshima 1 1 Appetite loss, soft stool, Camara6.0g Dog [12] 1958

eggs in stool
7 1y3m F Tokyo? 1 ND Proglottids in stool Bexin, ? [13] 1960
Pipenin sylop
8 11m F  Nagasaki >10 ND Proglottids in stool Santonin ? [14] 1960
9 2y1m F  Nagasaki 7 4 Pica, Proglottids in stool Ateburin Cat [15] 1961

10 7m M Aichi ND ND Proglottids in stool Anthelmintic Cat, dog 6] 1971

11 6m M Kyoto 8 ND Proglottids in stool Yomezan0.25g Cat [17] 1975

x2 days

12 11m F  Kagoshima 16 ND Proglottids in stool Bithionol Cats [18-20] 1976

25 mg/kg x2
13 7m M Miyazaki 1 ND Proglottids in stool PZQ 10 mg/kg Cat [21] 1993
14 1y2m F Mie 1 ND Proglottids in stool PZQ 10 mg/kg Dog [22,23] 1995
1996

15 1y1m Fukushima 1 ND Proglottids in stool PZQ 150 mg Cat [24] 1997

16 1y5m Fukuoka 4 4 Diarrhea, abdominal PZQ 10 mg/kg Dog, cat [25-27] 2002

pain Proglottids in stool

17 3y M Yamaguchi ND ND Proglottids in stool None Cat In this review 2021

ND, not determined, or not detected; PZQ, praziquantel.

The ages of the patients are given as years (y) and months (m).
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Discussion

In Japan, dipylidiasis still exists among companion dogs, although the infection rate is ex-
tremely low, less than 2% [28,29]. Accordingly, human dipylidiasis cases are still occasional-
ly and sporadically found in Japan. This tendency as well as the clinical features of dipylidia-
sis in Japan are essentially the same as those seen in all over the world [1]. Recently, Jiang et
al. [3] reported from China a case of dipylidiasis with a literature review. In their literature
survey, they mentioned there are 349 cases from at least 24 countries until July 17, 2016, in-
cluding 30 cases in China and 81 cases in Japan. Because the number of cases in Japan in
their study and our present results were markedly different and their review did not have
references/citations, one of us (YN) asked Dr. Jiang via email to share references related to
dipylidiasis cases in Japan. Dr. Jiang kindly provided us a copy of the reference of Luo [30],
which was a Chinese-translated digest (Fig. 3A) of the case report and a review by Kagei et

Luo Zhen-hui (T IRHE)
E N EH (B FRIE 1), 1982(04): 180-181. (BERFHIE BB WK 47465 H, 1981, 10)

HEIIRIC IS 1 B KB R HUE D5 2 4] &

150. B*#ﬁlllﬂ&ﬂﬂ;:ﬁk!ﬁn ZOWifg v T < 4 v i & B BRHURAEE

GREZARBCEBRSTRARTST
BOLHAS, HERPERE, 30(5),457, i‘;l— Hg: ;t i i
1981CH 30 -

. WRSSETASH 2D
HAE 1894 47 RS ALK 045 B 4t
ELIK, HKEH 80 REI, LB
WK, MR BWRAE 1957 F R - &
&Y ard, Mz (12A17ARL) EMLFHEOTFHELT, ki
TRELGUR, ARBIN PR L AN ABE O IR 7 B L., 1D RIS 4 i 1 EOWAT S EE
e B, (1890) 2D TAH: S 4RE OmKHE A
<izbn 1 ONAE RN : 193 e
EDABUEREORMY 6 ARBERDESUIPEL B : FOROYON O ETRIE.
HURBLTNS) SORB, 32 LTOEREOM). J5 MM : k0 A L.
R (50D, SR (5H), BHUR (6B, WER KA1, ~ b2 Y o MLEK, RERIE
(50, BARCAH). WRCP), WAINIE),  14.081; PEIRRIAEHR?. 8pg, VARG
RS (35) ORBERDORIESH, ToBOl  RAK TIIRBIRABOS,?, WRARIRS %,
RELTESMA KRR 2H), BRI, AR, BNE.67, ARIRT,500 GIRIRA%, SRR
e B, KBS, FORUR, R, R, BAIR  BG6%, SR %, WIR3%, )

Key words: Diplogonoporus grandis, Cestoda, Kanagawa’s Znd human case,

FEMBI GBS NI, ZORIETOH LA IED

2oELHFORESR TS, WRFR : B 720/l (BEFHV), RIREEATE 224

Fig. 3. The report of 2 cases of diplogonoporiasis by Kagei et al. [31]. (A) Translated into Chinese
and (B) original publication. Note the differences of the name of parasite in the title of the Chinese-
translated and original versions, which is highlighted in Fig. 4.

Dipylidium caninum MEZR REELGH
(REALGR)
Diplogonoporus grandis KA27EM% A NA

7RV

Fig. 4. Nomenclatures of Dipylidium caninum and Diprogonoporus grandis in Chinese and Japanese
characters.
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al. [31] (in Japanese) of the 2nd cases of Diplogonoporus glandis infection in Kanagawa Pre-
fecture, Japan, with the literature review of >80 cases of D. glandis infection from all over
Japan (Fig. 3B). This erroneous translation had happened due to extremely high similarity
of the Chinese name of Dipylidium caninum “KZJHfL4 4" and the Japanese name of
Diplogonoporus grandis “R#5iE14: . Only a single tiny dot difference of the font caused

misunderstanding (Fig. 4). In Japan, Dipylidium caninum is described as “JI\5E 55 H1”,
which means a melon-seed-like tapeworm, which is quite different from the Chinese name

of the same parasite. Fortunately for us, a few years ago, molecular taxonomic study re-
vealed that Diplognoporus grandis is a synonym of Diplogonoporus balaenopterae [32],
which is further reclassified as Diphyllobothrium balaenopterae, double-pored tapeworm of
whales [33], of which Japanese name is “##2Jifi["]5c 1. Thus, once this Japanese name has
been recognized, such a confusion between China and Japan will never occur.

As is reviewed by Rousseau et al. [2], D. caninum is a cosmopolitan parasite and distrib-
uted worldwide where pet dogs and cats are available. Nevertheless, distribution of case re-
ports of human dipylidiasis are largely deviated to Europe and U.S.A. and far less from
Asian countries. To our best knowledge, there is no case report from Korea. Like this re-
view, there might be more cases reported in local medical journals. Collaborative research
across countries is necessary to elucidate actual situation of dipylidiasis in Asia.

In terms of the clinical point of view, D. caninum infection is usually recognized first by
mothers who find white rice grain-like moving creatures in the stool in the diapers of the
child. Diagnosis can be made by the attending pediatricians demonstrating the typical
morphological features of proglottids and/or egg packets in the stool. Praziquantel is a
choice of the drug for the treatment of human dipylidiasis, 5-10 mg/kg orally in a single-
dose therapy in adults. Although praziquantel is not approved for treatment of children less
than 4 years old, it can be used successfully to treat dipylidiasis in children as young as 6
months (https://www.cdc.gov/parasites/dipylidium/health_professionals/index.html ac-
cessed on the 3rd January 2024).

In conclusion, dipylidiasis in humans is still sporadically occurring in Japan. Because the
pathogenicity of D. caninum is generally not so serious, this zoonotic parasite might have
low priority in public health. Even so, clinicians, especially pediatricians, should aware of
the presence of this disease in this country and all over the world.
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