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Diphyllobothriosis is a reemerging zoonotic disease because of global trade and increased popularity of eating
raw fish. We present molecular evidence of host switching of a human-infecting broad fish tapeworm, Dibothriocephalus latus, and use of salmonids as intermediate or
paratenic hosts and thus a source of human infection in
South America.
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iphyllobothriosis is an emerging zoonotic disease
caused by broad fish tapeworms. Except for the Pacific broad tapeworm (Adenocephalus pacificus), whose
life cycle is completed in the sea, all species of the genus
Dibothriocephalus (formerly in Diphyllobothrium) were
limited to the freshwaters in the Northern Hemisphere (1).
However, some of these tapeworms also were reported in
the Southern Hemisphere, including South America, especially Patagonia, in the 20th century. Although the introduction routes of these human parasites remain unknown, their
larvae (plerocercoids) have appeared in South America in
nonnative but economically important salmonids, such as
rainbow, brown, and brook trout (2,3).
Several cases of diphyllobothriosis have been reported
from South America, and plerocercoids of tapeworms identified as Dibothriocephalus latus and D. dendriticus have
been reported in fish (Appendix Table 1, https://wwwnc.
cdc.gov/EID/article/25/11/19-0792-App1.pdf). However,
species identification was based almost exclusively on morphologic characteristics. Considering general uniformity,
intraspecific variability, and shortage of species-specific
morphologic traits (especially in plerocercoids), all previous reports of D. latus and D. dendriticus tapeworms from
South America need verification (4). Reports concerning
the most commercially important species of salmonids being infected with D. latus tapeworms are especially dubious because this species most likely uses only freshwater
percid, esocid, and gadid fish as its second intermediate
hosts in the Northern Hemisphere (1,4).
Reliable identification of plerocercoids, which are the
source of diphyllobothriosis, is crucial from the epidemiologic point of view because salmonids are of great economic value in South America as a food source for local
populations, sport fishing, and exportation (5). We provide
molecular evidence of second intermediate or paratenic
host switching of human-infecting D. latus tapeworms in
Patagonia, South America.
We found a total of 44 plerocercoids in 3 salmonid species: from Lake Gutiérrez, Rio Negro, Argentina (October
2017), rainbow trout (Oncorhynchus mykiss), of which 2/7
fish examined were infected; brown trout (Salmo trutta), of
which 3/4 were infected; and brook trout (Salvelinus fontinalis), of which 5/10 were infected; and from Lake Alicura,
Neuquén, Argentina (April 2018), brown trout, of which
3/4 were infected. Most plerocercoids were encysted in the
body cavity, mainly among the pyloric ceca, and only a few
were free in the muscle. We selected, photographed, and
sequenced the partial cox1 gene of 22 larvae in accordance
with the procedure described by Wicht et al. (6). We also
photodocumented morphologic vouchers (hologenophores)
of sequenced specimens (Figure).
Our morphologic and molecular evaluation revealed
the presence of D. dendriticus plerocercoids in 12 fish (8
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Figure. Microphotographs of Dibothriocephalus spp. plerocercoids from 3 salmonid species in Lago Gutiérrez, Patagonia, Argentina.
A) D. dendriticus and D. latus plerocercoids from Oncorhynchus mykiss rainbow trout. B) D. latus plerocercoids from Salvelinus
fontinalis brook trout. C) D. dendriticus plerocercoids from Salmo trutta brown trout. D) D. latus plerocercoids from S. trutta brown trout.
E, F) D. dendriticus plerocercoids from O. mykiss rainbow trout. G) D. latus plerocercoids from S. fontinalis brook trout.

in O. mykiss rainbow trout, 2 in S. trutta brown trout, and
2 in S. fontinalis brook trout); their sequences were identical with those of D. dendriticus tapeworms from Chile
(GenBank accession nos. AB623150 and AB623149).
We also detected the presence of D. latus plerocercoids
in 10 fish (1 in O. mykiss rainbow trout, 3 in S. trutta
brown trout, and 6 in S. fontinalis brook trout); these sequences were identical with those of D. latus tapeworms
from Italy (GenBank accession no GU997614) (Appendix Table 2).
D. dendriticus plerocercoids have been reported in
>50 species of freshwater fish of 12 families, and salmonids represent the principal, most common fish hosts (7). In
contrast, D. latus plerocercoids have never been confirmed
reliably in salmonids in the Northern Hemisphere, where
they occur in relatively few freshwater fish species, such as
perch (Perca spp.), pike (Esox spp.), ruffe (Gymnocephalus cernua), burbot (Lota lota), and walleye (Sander spp.)
(4), which are not present in South America. Therefore, D.
latus tapeworms had to adapt to new second or paratenic
intermediate hosts (i.e., salmonids) after their introduction
to the Southern Hemisphere, even though salmonids are
not suitable hosts in the Northern Hemisphere, where these
tapeworms occurred originally (1,4).

The origin of freshwater, human-infecting broad fish
tapeworms in South America remains unknown. Salmonids
were introduced to Chile (from Germany) and Argentina
(from the United States) at the beginning of the 20th century as eggs or juveniles from a hatchery (8,9). However, no
evidence indicates that naturally infected salmonids were
imported to South America. Introduction of adult tapeworms of Dibothriocephalus spp. through infected humans
or dogs cannot be ruled out, nor can the introduction of D.
dendriticus tapeworms by migratory birds (1,4).
Our findings provide evidence of host switching of D.
latus plerocercoids in Patagonia. Adaptation to new fish
hosts might have serious epidemiologic consequences because of the economic importance of salmonids and their
consumption by humans locally and abroad. Moreover, these
introduced salmonids currently represent a substantial proportion of the total fish population in most of the lakes in the
Andes region (5,10). Therefore, parasitologic examination
of fish before their exportation on ice is necessary to avoid
emergence of new foci of human diphyllobothriosis.
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To the Editor: We read with interest the article by
Haviari et al. concerning a health care–associated outbreak
of Achromobacter xylosoxidans infections after prostate
biopsies (1). Although noteworthy, the description lacks
some data.
First, the isolates of Achromobacter cannot be referred
to as A. xylosoxidans from just the method used in this
study, API 20 NE mass spectrometry (bioMérieux, https://
www.biomerieux.com). Since 2012, a total of 18 species
have been defined in the genus Achromobacter (2). Only
multilocus sequence typing or sequencing 765 bp of the
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housekeeping gene nrdA enables the identification of the
isolates to the species level (3). To date, in the few studies
available, a great variety of species have been detected in
clinical samples, with A. xylosoxidans the most predominant (4,5). Correct identification of the isolates involved in
all types of infection is necessary to help understand the
epidemiology, pathogenicity, and resistance pattern of the
various species.
Second, the antimicrobial drug resistance profiles are
not given (except for ceftriaxone, which is an intrinsic resistance, and ofloxacin) but again are valuable epidemiologic data. This information might help in detecting the
emergence of new cases in the unit or in other hospitals, as
well as in discussing the therapeutic options.
Finally, all the bacteria recovered in the container belonged to environmental waterborne genera frequently
encountered in wet sites in hospitals. As discussed by the
authors, these microorganisms have been involved in contamination of antiseptic solutions containing quaternary ammonium compounds or chlorhexidine. Unfortunately, the
authors did not mention which disinfectants were used in
the biopsy room (for hands, sinks, surfaces, or containers)
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