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C. iguaniorum

C. lanienge

C. jejuni group (thermotolerant)
C. lari group

C. concisus group

C. ureolyticus group
C. fetus group

Clin Microbiol Rev 2019 32: e00072-18
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DIV AHE 72.5 53 56 63.9 66.7
hrER/NYB—-DxPa=/Tl) 6.3 6.8 4.9 4.9 4.4
HILERTREE 35.6 22.7 26.1 39.8 31.7
PANYES L 15.6 17.1 12.4 15.8 15.4
e L mEREGE 14.3 8.3 6 4.7 9.8

TAHE: BEGBERDERTEN

Comparing Sporadic and Outbreak Foodborne lliness

Table 1. Number of outbreak cases versus sporadic cases and outbreak fraction, FoodNet data, United States, 2004—2011*

Pathogen Outbreak cases Sporadic cases Outbreak fraction, %
Campylobacter 195 42,744 0.5
Escherichia coli 0157 730 3,117 19.0

Listeria 56 1,024 5.2
Salmonella 3,161 50,690 59
*Representing 101,717 reports with complete data for all study variables out of 110,157 total reports. FoodNet, Foodborne Diseases Active Surveillance
Network.

Emerg Infect Dis 2016 22: 1193-1200
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Fig. 1. Reservoirs and routes of transmission associated with Campylobacter species. The microorganism can be transmitted to humans through consumption of raw
or undercooked contaminated food, consumption of contaminated water, via contact with food-producing animals, wild animals, companion animals, and person to

person transmission (fecal-oral or via fomites). Microb Pathog 2021 161: 105265



il B = RO 1
AVEANYS—BELVEEZRE. BHRERT T 57-H0

HEREGD (BLIFHIEICEEZT RITY)
75 LIS

A7 S B BR e K 0D 2 RE
MiBICRAEZRE. GELVEHEHY
HMIFRE(B~15% O,) TR P TILEIEA &L
30~46°CO R THEIE R (— &R fFlst )
y?;’ill‘gi'ciﬁ’zi%':ssb\ C. jejuni 81-176% x 25,000 SEM
x5 —EEHE. HE5—EBE. TDMELFZHEIROBFE
TI/BAERIFE, AR RIEERREE(—TFISNHY)

BEMICT DDEKEN 52675 ~5,500{E5:8Y D ZHk1EZE DS EMNTRE(FHEE)

N A E. LOS (lipooligosaccharide) . CPS (capsular polysaccharide) iH&E D E AR B
1E1E5CDT (cytolethal distending toxin) MRREEIZE &

GBS D RIE (X FFRIGZLOSIEE ISR . R D FIEIZEH SR E R FIL A




= A KRR S ZE 41 (2023)

=EEB SW5F1R EUREBIE
BRE 854
BIEE:MA.19% 20D BLX (EHELEMNGC. jeuniti )
FREE&G: FRHYBICIRHLI-O—X )

SHE S5FE7A EREE
BEE 654
BIEE 584 . 10 RFE~20F L -40B DB L EHELMNSC. jeunita )
FRERE&H: THGEEE)

GBIE SF5F88 EMEBIE(EBEBATIXEREHETZIETADIUFENT)
BeE:
HIEE 8924 . 10K~ 20@ K- 40D B L (#EH BN SC. jeunite )
FERB M RSN -BE (BEKEHWTCHEIN=LD)

REFE SH5F108 HikEE
BEE 474
BEE 448 . 10H K ~40m DB L (BEHA/HMSC. jeuniti )
FERE R RESh-BE




CN

A
Incidence rate <7 7-20 [N20-34 34-42 42-52 M 52-04 Wcs-74 7484 o120 W20
[ |
' T i
e S ?l ~
= Canada J
USA 2019)
(2019) 272
19.5
» Singapore
(2018)
7.6
Australia
(2016)
146.8
r /
New Zealand
(2019)
126.1
B
Denmark  Norway Finland Swede
2 e
Netherdands ~ (2019)  (2019) (2019) 2019)
(2019) 93 9. 658 i
34.1 7 Latvia  Lithuania
Teeland | 2019 (2019)
(2019) - ‘ 6.9 3.7
381 Poland
Estonia (2019)
(2019) 1.9
] 26.2
y . ¥ J
United Kingdom -
2019) ———, - .
881 ¢
ircland . '
{2019) 9 1
56.6 2019)
R";'::" Hungary 141.1
Cermany U ) (2019) DBulgaria
(2019) | ’ 655 (2019)
France 138 \ 33
(2019)
57.5
SR —
Belgium A
{2019) Lm:hl
64 ] Republic ! Cyprus
(2019) | (2019}
‘ 215 Slovenia 24
¢ i ) 2019
Porwgal LuX:lMonrs _Switzerdand l.ﬁ l’ s
(2019) - 2.1 Greece Croati
(2019) ° a1 ) (2019) 2019) roatia
g6 (2015) * Austria 842 Malta 3.4 (2019)
633 (2019) - : 422
(2019)
742 563
AGURE 1
Reported global in of campylobac is. Reported Iincide »s of campy 1 Europe (B) are

presented as per population. Data ented in the fiqur
data from a prev

was created with Datawrapper

mainly from
available were in grey cotour. Map

Front Cell Infect Microbiol 2022 12: 979055

data were not available,

B DIK;

Incidence per 100,000 population

Impact of COVID-19 on the incidence of campylobacteriosis

220
200 —e— Austria
180 .
160 -=— Belgium
140 —— Bulgaria
120
100 - (Croatia
R
90 P o (Cypms
-o— (zech Republic
80 -#- Denmark
-4~ Estonia
-+ Finland
70=
-+ France
—— (Germany
60- Hungary
—+— Jceland
50 Ireland
Latvia
-8~ Lithuania
a Luxembourg
-#- Malta
30+ Netherlands
Norway
-4 Poland
20—
—— Romania
- Slovakia
10+ —e— Slovenia
-~ Sweden
o % -o- Switzerland
2014-2019 2020 -e- United States

Year



FI2-N\L—EIEE (GBS) DEFHFEA (RJL—)

201 9£= Whole genome MLST
Large Outbreak of Guillain- =T pvnjensinne
Barré Syndrome, Peru, 2019 @ ¢°© 7
Emerging Infect Dis 2020 11: 2778-2780 \ =
HEMIZIE, 0.6-4 A/ AEA100,000AH71=Y X
20194 29 A/AE100,000A37-Y P
43MRIAD S5 2818 1K (65%) H3C. jejuni® FEATRELDFEL ‘I P
0.3
C. jejuni genomes by region I i egils i e e sdipl e el e e
h» 1 * represents Peruvian Amazon strains while B represents Peruvian GBS strains. C represents Chinese GBS strains.
. EOLIK; Asia : gg[ﬁﬁimerica Pl e Microbiol Spectr 2022 10:01187-22
Southeast Asia @ North America ‘
Japan/Korea Oceania ‘]’ GBS-Peruvian strains
Afri Unk ' )
@ Africa nknown . \ LOSIBIE 4Bl Bl 20235:
=t 2007FEGBSEMFEAE (hE)(C
L R DR EEEFRITIELY SRl Rl
' (MLST_2993, Penner_HS41) Wit
: : o PAH o Guilluir:-Bcrré Syndrome
L Bl o @i -
e " 10 July 2023
‘ ~ | =3
: . 2023F6 A10B M 57158 DREIZGBSD %L M3
A . M130fIERE ST, :@5544151]75*6&%?9%5%3%
i e = - - o ThHY. FHZE LRISEFIEMNFETESNTZ, 221K
. , S : ! 0.25 0.30 - s Y =T
Bieraeris D55 14184k (63%) HC. jejunifstsE, MLST 2993

DEENTEINT=,

Neurol Neuroimmunol Neuroinflamm 2021 8:€952



R 14

22
A Urgent Threats

These germs are public health threats that require urgent and aggressive action:

CARBAPENEM-RESISTANT
ACINETOBACTER

CANDIDA AURIS

CLOSTRIDIOIDES DIFFICILE

CARBAPENEM-RESISTANT
ENTEROBACTERIACEAE

DRUG-RESISTANT
NEISSERIA GONORRHOEAE

Bz
I Concerning Threats

These germs are public health threats that require careful monitoring and prevention action:

ERYTHROMYCIN-RESISTANT
GROUP A STREPTOCOCCUS
CLINDAMYCIN-RESISTANT

GROUP B STREPTOCOCCUS

CDC. Antibiotic Resistance Threats in the United States, 2019. Atlanta, GA:
U.S. Department of Health and Human Services, CDC; 2019

*Z|

Serious Threats

These germs are public health threats that require prompt and sustained action:

DRUG-RESISTANT
CAMPYLOBACTER

DRUG-RESISTANT
CANDIDA

ESBL-PRODUCING
ENTEROBACTERIACEAE

VANCOMYCIN-RESISTANT
ENTEROCOCC/

MULTIDRUG-RESISTANT
PSEUDOMONAS AERUGINOSA

DRUG-RESISTANT
NONTYPHOIDAL SALMONELLA

B8 DRUG-RESISTANT
& SALMONELLA SEROTYPE TYPHI

DRUG-RESISTANT
SHIGELLA

METHICILLIN-RESISTANT
STAPHYLOCOCCUS AUREUS

DRUG-RESISTANT

§ STREPTOCOCCUS PNEUMONIAE

DRUG-RESISTANT
TUBERCULOSIS
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720, BHEE~ 27054 FRIEDPERINE Lo TWEY, TEXZ705 4 FIFEOHLHBL CETBYMEE
o TWnAD, REAEFLZEICBITL3 7074 FHUHIEIZ XL 27 W omEaE, 8 OB I FHE & R OB
MG E N TV 52930 (BI).
HESE S 2 ek
® CAM #%I11 I8l 200mg + 1 H 2 [ - 3~5 H
® AZM #1711 91 500mg + 1 H 1 [l - 3~5 HFH
® EM #1711 [1] 200mg - 1 H 4 [A] - 3~5 H

DRUG-RESISTANT
CAMPYLOBACTER

v eevee serious AR, A

448,400

BARICZEEEFZSHES 2016 vol. 64 no. 1

# piid
pitid

SF545H 31 H

ESTIMATED ESTIMATED BT IR B

NUMBER Of INFECTIONS .

INFECTIONS PER 100,000 EMKEREE - BERE
PER YEAR U.S. POPULATION

281

Foxacnano Lk

AZITHROMYCIN

Antibiotic susceptibility helps describe how sensitive germs are to particular
antibiotics. An antibiotic can stop the growth of or kill a susceptible germ.

*Average (2015-2017), includes Campylobacter jejuni and Campylobacter coll.

CDC. Antibiotic Resistance Threats in the United States, 2019. Atlanta, GA:
U.S. Department of Health and Human Services, CDC; 2019
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Pennerng iz FE D&

Penner o )
B FE HSH R E

JIO7LUOAERER 17 JI#E R
202257 Btk 2019-2023 %5 Btk
HARE (S HRE (SEE)

28 (22.6%) 59 (24.6%)
21 (16.9%) 33 (13.8%)
HS:8/17 15 (12.1%) 19 (7.9%)
9 (7.3%) 16 (6.7%)
HS:3 6 (4.8%) 7 (2.9%)
HS:5 6 (4.8%) 18 (3.3%)
HS:10 6 (4.8%) 8 (1.8%)
HS:37 6 (4.8%) 13 (5.4%)
5 (4%) 13 (54%)
4 (32%) 9 (3.8%)
HS:31 3 (2.4%) 4 (1.7%)
HS:55 3 (2.4%) 1(0.4%)
HS:6/7 2 (1.6%) 4 (1.7%)
HS:12 1 (0.8%) 3 (1.3%)
HS:27 1(0.8%) 4 (1.7%)
HS:57 1(0.8%) 4 (1.7%)
- 7 (5.6%) 21(8.8%)

i 124 240

U GBSEENLDNEMEENSMERE: OFE%£EA(C, ARE. BEE. D, REE. Z28£ (HS:41)
J Clin Microbiol 2005 43: 335-339; Clin Microbiol Infect 2015 21: 852 e1-852 €9
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a cgMLST b MLST ¢ PFGE d mP-BIT
sz 1 osnE i ‘ cs633.
i e o — -
1 5549 csees. csses cs640.
I B Y | — —=
‘ — || i T e [—az2
= = | = =
| —] - - -
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Folia Microbiologica https://doi.org/10.1007/s12223-023-01093-5
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Multilocus Sequence Typing (MLST)
(J Clin Microbiol 2001 39:14-23)

PubMLST
https://pubmist.org/bigsdb?db=pubmist_campylobacter seqdef
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Multiplex PCR Binary Typing (mP-BIT) %
(Appl Environ Microbiol 2010 76:1533-1544; J Infect Chemother 2015 21:50-54)

« 18EDEIZFEIILF I LYY APCRTIHEIE, /N> FOEEEZHIEL
(BRmAYIZ(E218 = 262,144 Y OELNEE ZERFREE - &P UVATRE)

* MLST. RIFOEKRBAIRGED Y (RiftEAIGELXS S ATEEMH)

- MBEMFICLDERFEZEHY (Jpn J Food Microbiol 2020 37:132-142)

ORF number (mix1) ORF number (mix2)
Isolate No. Binary code mP-BIT score
1 2 3 4 5 6 7 9 10 1 2 3 4 5 6 7 8 10

CJ13A-1-1 - + - - - + - + - + - + - + + - + 4+ 4+ + 010001010-010110111 138-183
CJI13A-2-2 - + - - - + - + + - + + 010001010-010110111 138-183
3302 + + - - - + + + . + - -+ - - +  110001000-100100100 392-202
3311 - - - + + + o+ + - + - + 4+ 4+ + 4+ + 4+ 4+ + 000111110-011111111 62-255
37 -+ - - - + - - - + - - + + + +  010001000-010100111 136-167
33255 - - - + o+ + O+ O+ o+ o+ + o+ + + 4+ + 000001111-110110111 15-139
330 - - - - - + - - B + - + + o+ + - +  000001000-011100100 8228
3344 - - + - - + + + + + - + + + +  001001111-000110111 79-55
B2 - - - - - + - + + - + + + + + 4+ 4+ + 000001010-010111111 10-191
3395 - + - + + 0+ +  + +  + - + - - +  010111010-100110100 186-308
3398 + o+ + - - + - - + - + 4+ 110001000-000100101 392-37

JIO7LOAEZEBEELIZBULVCTMLSTEDHA. ZBE O a— LT
SIZEMEXTEBDNAIZ DL THEIEEITHH-TLVA
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DRUG-RESISTANT BAEZFFAFRHMEE 2016 vol. 64 no. 1
CAMPYLOBACTER [HLBII & 5 ]
o e emous NI A8 RIS OO AT RT3 2 LT L AL TH D, LarL, WEFSREREEO% S
i CWIR RO G AIE L 2B, A TNy F —ZHRINCE ) 0 Y REOMILATTATHED, 20
2 448,400 &3 70 fob, BUEIEY 7 094 KREAH L %o TODAS HEFE 7074 FRHEOM S IBLL T & TH ) I e
| o hoTWBY. SHALHER EITBY DY 1A FREEIC X 2 FMOWAE, WO & RO ER
D S T %20 (B,
1] [HE5E S % (]
T e CAM #%I11 [ 200mg - 1 H 2 [l - 3~5 H [
I

o AZM #1771 6 500mg - 1 H 1 [l - 3~5 [ [ 7‘/77__\\ I\

e EM #%11 1[5l 200mg - 1 H 4 1] - 3~5 HIH
% 49600 130 VIVABRAV Y
B3
cpraLvio 4] 55,600 20 T TORAIAL Y
Whiie WL WBK00 140 TYRATATY IYRARASY
sl £ 800 ” >7oonxyoy v7azaxgiy
Antlbl;tAlc‘s‘u‘sxce.pt‘tbnlilw helps describe how sensitive germs are to particular 7__ I\a-lj- 47 I) > 7__ I\E-U- /r 7 IJ -/

antibiotics. An antibiotic can stop the growth of or kill a susceptible germ.

*Average (2015-2017), includes Campylobacter jejuni and Campylobacter coli -~ O & I -~ - O~ I -~
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