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C O R R E S P O N D E N C E

The Leading Seafood Cuisine of
Anisakidosis in Japan

TO THE EDITOR—Iwata et al [1] reported
the suitability and feasibility of freezing
raw fish to eliminate the risk of anisakido-
sis infection. They compared frozen and
raw sushi materials, squid, and mackerel,
using a suitable scientific method. How-
ever, we discuss this study’s misleading
interpretation.

During the last few decades, many in-
expensive sushi restaurants have opened
in Japan, where people can enjoy afford-
able sushi cuisine. The growth of the
sushi market has increased 1.5 times with-
in the past decade. The gross market was
worth 315 billion yen ($2.78 billion) in
2015. According to a nationwide survey,
the incidence of anisakidosis (reported as
food poisoning) has been rising in Japan
(Figure 1) [2], which is discordant with
the linear growth in the sushi market.
The total frequency of the reported anisa-
kidosis cases has raised 5 times much more
than the growth ratio of sushi market in
this decade. Therefore, we believe that the
increase is due to a reporting bias (official
reporting system recommended in 1999
and established in 2013). Some review arti-
cles have suggested that the increase in ani-
sakidosis incidence is because of advances

in endoscopic techniques and instruments
[3, 4].
The substantial difference in anisakido-

sis prevalence between Japan and China,
which has a culture of consuming raw
seafood, is under investigation [3]. While
Japanese eat fresh raw fish as sushi and sa-
shimi, Chinese eat oil-cooked fish. This
difference may be caused by different
cooking styles in these countries. Based
on the official record, the leading seafood
source of anisakidosis is mackerel, of
whichmore than half is pickled (Figure 1).
Raw or undercooked squid is rarely the
cause of food-related anisakidosis (Fig-
ure 1), indicating that squid is relatively
safe. A comprehensive review on anisaki-
dosis published in Clinical Infectious Dis-
ease revealed that seafood served in
community sushi bars/restaurants tends
to be less contaminated [5]. This may be
because all franchised sushi restaurants
in Japan use frozen squid. A higher inci-
dence of anisakidosis is anticipated with
the use of undercooked seafood in local
food houses or homes [5].Epidemiological
studies in Japan have revealed that anisaki-
dosis is more frequent in coastal popula-
tion, with most cases occurring among
fishermen [5]. These factors suggest that
the most unsafe cuisine in Japan is pickled

mackerel. Pickling does not sterilize anisa-
kids. Thus, the recommendations of Iwata
et al will not help decrease the incidence of
anisakidosis in Japan.

We also have concerns on 2 minor
issues. The first issue is that medical stu-
dents and residents are not the most suit-
able participants to study because they
are not the most typical representatives
of the community. The second issue is re-
garding seafood freshness. The authors
used seafood purchased unfrozen materi-
al 2 days earlier, which cannot be regard-
ed as fresh.

All franchised restaurant managers
and sushi chefs have been educated
to avoid the risk of anisakidosis. It is
known that within 20 hours after the
death of the host sea fish, anisakid larvae
move from fish intestines to the muscles
at 20°C but not at 4°C. Consumption of
fresh unfrozen sushi without the risk of
anisakidosis requires adequate preserva-
tion at 4°C and consumption on the day
of the catch. In 2014, President Obama
visited Japan formally and greatly en-
joyed eating fresh seafood at the sushi
dining bar Jiro in Ginza. Professionals
know that really fresh sushi material,
caught in the morning, has a minimal
anisakidosis risk.
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Figure 1. Frequency of anisakidosis (reported as food poisoning) for squid, mackerel, and pickled mackerel from
2004 to 2014 (based on data from the Food Safety Commission of Japan) [2].

1612 • CID 2016:62 (15 June) • CORRESPONDENCE



2. Fact sheet, Food Safety Commission of Japan,
nationwide survey, reported as food poisoning in
Japanese [in Japanese]. Available at: https://www.
fsc.go.jp/sonota/factsheets/factsheets_anisakidae.pdf.
Accessed 1 February 2016.

3. Audicana MT, Kennedy MW. Anisakis simplex: from
obscure infectious worm to inducer of immune hyper-
sensitivity. Clin Microbiol Rev 2008; 21:360–79.

4. Ramanan P, Blumberg AK, Mathison B, Pritt BS.
Parametrial anisakidosis. J Clin Microbiol 2013;
51:3430–4.

5. Hochberg NS, Hamer DH. Anisakidosis: perils of the
deep. Clin Infect Dis 2010; 51:806–12.

Correspondence: O. Imataki, Faculty of Medicine, Kagawa Uni-
versity, 1750-1 Ikenobe, Miki-cho, Kita-gun, Kagawa 761-0793,
Japan (oima@med.kagawa-u.ac.jp; j-ncc@umin.ac.jp).

Clinical Infectious Diseases® 2016;62(12):1612–13
© The Author 2016. Published by Oxford University Press
for the Infectious Diseases Society of America. All rights
reserved. For permissions, e-mail journals.permissions@oup.
com. DOI: 10.1093/cid/ciw196

CORRESPONDENCE • CID 2016:62 (15 June) • 1613

https://www.fsc.go.jp/sonota/factsheets/factsheets_anisakidae.pdf
https://www.fsc.go.jp/sonota/factsheets/factsheets_anisakidae.pdf
https://www.fsc.go.jp/sonota/factsheets/factsheets_anisakidae.pdf
mailto:oima@med.kagawa-u.ac.jp
mailto:j-ncc@umin.ac.jp
mailto:journals.permissions@oup.com
mailto:journals.permissions@oup.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




