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Abstract 
Introduction: Campylobacter spp. is the most common gastrointestinal pathogen worldwide with a very low reported incidence in China. In 

April 2018, one 36 cases of diarrhea outbreak occurred in a high school in Beijing after a trip to another province in Southern China. The 

investigation for the enteric pathogen infection was conducted to identify the cause. 

Methodology: Eighteen stool specimens from 11 diarrheal patients and 3 close contacts were collected and tested for 16 enteric bacterial and 

viral pathogens using real-time PCR methods. Multilocus Sequence Typing (MLST), pulsed-field gel electrophoresis (PFGE) and antimicrobial 

susceptibility testing were applied to C. jejuni isolates in this outbreak in order to characterize the incident.  

Results: Ten (90.9%) of 11 stool specimens from diarrheal patients were positive for Campylobacter jejuni, confirmed as the cause of outbreak. 

Eight C. jejuni strains were obtained and produced 2 sequence types (STs) and 3 PFGE patterns. Six of them had the same ST (ST2274) and 

PFGE pattern (SMA001). The dominant outbreak strain with an identical subtyping profile was clustered with most chicken isolates from 

national MLST and PulseNet Campylobacter database. The entire 8 isolates were multi-drug resistant, with the dominant resistance pattern of 

nalidixic acid, tetracycline and ciprofloxacin combined, except for 2 isolates resistant to florfenicol.  

Conclusion: Molecular typing confirmed that most of the cases belonged to a clonal cluster supporting the hypothesis of a common source; 

however, the source was not identified. This was the first recognized Campylobacteriosis outbreak in China among 20 years. 
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Introduction 
Campylobacter spp., as foodborne zoonotic 

pathogen, is recognized to be the leading cause of 

human bacterial gastroenteritis both in developed and 

developing countries [1-3]. Campylobacter is 

transmitted to humans through the consumption of raw 

milk, water, or contaminated meat, particularly in 

poultry [4]. It was estimated that in 2010, 

Campylobacter spp. caused the highest number of 

laboratory-confirmed food-borne bacterial infections 

worldwide (96 million, 95% UI: 51–177) [5]. In the 

United States annually, Campylobacteriosis has been 

estimated to affect 7 million people annually, causing 

110–511 deaths and costing $1.2–$6 billion [6, 7]. In 

the European Union, the incidence of human 

Campylobacteriosis cases has followed an increasing 

trend in recent times and it continues to be the most 

commonly reported zoonosis with 214268 confirmed 

cases in 2012 [8]. The majority of cases are sporadic 

and outbreaks of Campylobacter infection are rarely 

reported [9]. 

In China, Campylobacter infections are not subject 

to mandatory notification and Campylobacter 

surveillance is on a voluntary basis by local and 

regional laboratories. In part due to insensitive 

conventional isolation methods, there were not many 

cases of Campylobacter infection detected by 

monitoring since 2000 [10, 11]. Although recently, a 

modified membrane filtration culture, has led to 

increased identification of a broad range of 

Campylobacter [12], there have been no outbreak 

reports so far. 

The aim of this study was to describe both the 

epidemiological and microbiological investigation of C. 
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jejuni outbreak that occurred in high school in Beijing 

after a trip to southern province in China during April 

2018. 

 

Methodology 
Epidemiological investigation 

From April 8 to 16, 36 cases of acute gastroenteritis 

were reported from the Xicheng CDC, a local district 

CDC in Beijing. All of the cases were students and 

teachers from a high school in Beijing. The local public 

health authorities conducted the investigation for 

enteric pathogen infection to identify the cause. 

According to the investigation, from April 7 to 11, one 

trip from Beijing to Jingdezhen City in Jiangxi Province 

in Southern China, was organized by the school. The 

first patient developed symptoms at approximately 

20:00. on April 8 when they were in Jingdezhen City. 

From April 8 to 16, a total of 36 persons were affected 

and had common exposure to food and environment 

during this trip. Of these 36 patients with the main 

symptoms of diarrhea, accompanying with fever, 

vomiting and abdominal pain, 26 cases went to the 

hospital for treatment, and 21 cases were diagnosed as 

acute infectious diarrhea. Till April 20, a total of 33 

cases had recovered. A probable case was defined as a 

school member with diarrhea onset within 5 days on or 

after taking a trip April 7-11. Because the 

microbiological results later indicated that the outbreak 

was caused by C. jejuni, the definition for confirmed 

cases was chosen accordingly as: those who had a 

laboratory-confirmed diagnosis of C. jejuni. 

 

Sample collection 

As a part of the investigation, the stool samples 

were collected for the routine detection of 11 bacteria 

and 5 viruses in the microbiological laboratory in 

Beijing CDC. In total, 18 stool samples including 14 

frozen and 4 fresh stool samples, were collected during 

the period of April 14 to May 8 (Table 1). In initial stage 

of this outbreak, 5 stool samples from 5 diarrheal 

patients were collected for preliminary etiological 

identification on April 14 to 17. The Campylobacter 

jejuni, adenovirus and rotavirus were found by real-

time PCR detection of 16 enteric pathogens. Since 4 of 

5 cases were confirmed as C. jejuni infection consistent 

with clinical symptoms, the subsequent 9 samples 

including 6 from the patients and 3 from the close 

contacts were screened for C. jejuni on April 18. These 

14 feces specimens were frozen and preserved at -20°C 

before being tested. During the recovery period, 4 fresh 

stool samples from the 4 patients mentioned above were 

collected for the re-examination of Campylobacter on 

May 8. 

 

DNA extraction and real-time PCR detection 

The viral and bacterial nucleic acid was extracted 

and purified from the stool specimen using QIAamp 

Viral RNA Mini Kit (Qiagen, Hilden, Germany) and 

QIAamp DNA Stool Mini Kit (Qiagen, Hilden, 

Germany), respectively, according to the 

manufacturer’s recommended protocols. 

Simultaneously, the initial analyses were performed by 

real-time PCR assays for Salmonella, Shigella, 

diarrheagenic Escherichia coli, Vibrio 

Table 1. Sample information and detection results in the diarrhea outbreak caused by C. jejuni, China, April to May 2018. 

Sample 

ID 
Source Occupation Onset time 

Sampling 

time 

Detection 

time 

Specimen 

status 

Real-time PCR Isolation 

of 

C. jejuni 

 

C. jejuni 

 

C. jejuni 

C. jejuni 

Pathogen Ct-value* 

1 patient student 2018-4-12 2018-4-14 2018-4-17 frozen stool C. jejuni 34.0 negative 

2 patient student 2018-4-13 2018-4-16 2018-4-17 frozen stool C. jejuni 16.2 positive 

3 patient student 2018-4-8 2018-4-16 2018-4-17 frozen stool adenovirus 31.6 negative 

4 patient student 2018-4-12 2018-4-16 2018-4-17 frozen stool C. jejuni 15.1 positive 

5 patient student 2018-4-13 2018-4-17 2018-4-17 frozen stool C. jejuni, rotavirus 31.4, 32.2 negative 

6 patient teacher 2018-4-13 2018-4-18 2018-4-27 frozen stool C. jejuni 20.3 positive 

7 patient student 2018-4-12 2018-4-18 2018-4-27 frozen stool C. jejuni 28.0 positive 

8 patient student 2018-4-12 2018-4-18 2018-4-27 frozen stool C. jejuni 26.0 positive 

9 patient student 2018-4-13 2018-4-18 2018-4-27 frozen stool C. jejuni 18.7 positive 

10 patient teacher 2018-4-12 2018-4-18 2018-4-27 frozen stool C. jejuni 19.5 positive 

11 close contact student - 2018-4-18 2018-4-27 frozen stool negative - negative 

12 close contact student - 2018-4-18 2018-4-27 frozen stool negative - negative 

13 patient teacher 2018-4-13 2018-4-18 2018-4-27 frozen stool C. jejuni 32.4 negative 

14 close contact student - 2018-4-18 2018-4-27 frozen stool C. jejuni 31.3 negative 

5-2 patient student as above 5 2018-5-8 2018-5-8 fresh stool C. jejuni 19.7 positive 

13-2 patient student as above 13 2018-5-8 2018-5-8 fresh stool negative - negative 

6-2 patient student as above 6 2018-5-8 2018-5-8 fresh stool negative - negative 

10-2 patient student as above 10 2018-5-8 2018-5-8 fresh stool negative - negative 
* The number of cycles to detection in the real-time PCR assay for C. jejuni, adenovirus and rotavirus. 
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parahaemolyticus, Vibrio cholera, Listeria 

monocytogenes, Staphylococcus aureus, 

Campylobacter, Yersinia enterocolitica, Bacillus 

cereus, Clostridium perfringens, rotavirus, norovirus, 

adenovirus, astrovirus, sapovirus using kits 

(Bioperfectus technology Co., Ltd., Taizhou, Jiangsu 

Province, , China) in accordance with the 

manufacturer’s instruction. 

 

Isolation and identification of Campylobacter 

In this study, Campylobacter spp. isolation was 

executed using a novel laboratory modified 

Campylobacter isolation kit incorporating a membrane 

filter method (ZC-CAMPY-002, Qingdao Sinova 

Biotechnology Co., Ltd., Qingdao, China) as described 

previously [12]. Briefly, 1 mL stool specimen 

suspension was transferred into 4 mL enrichment buffer 

which was provided in the kit. The principle component 

of the enrichment buffer was the modified Preston broth 

which was described in the manual book. The enriched 

suspension was incubated at 37°C for 24 hours under 

microaerophilic conditions consisting of 5% O2, 10% 

CO2, and 85% N2. Three hundred µL cultured 

enrichment suspension was spotted on to the surface of 

the filter pasted on to the double medium plates, which 

contained Karmali and Columbia agar, respectively. 

The medium plates were incubated at 37°C for 48 hours 

under microaerophilic conditions. Further identification 

was performed with real-time PCR assay using primer 

sets specific to hipO gene in C. jejuni. Briefly, hipO 

gene TaqMan Probe: FAM-

ATCCGAAGAAGCCATCATCGCACCT-TAMRA; 

forward primer: 5’-CCCCTTCCAATAACTTCAATG-

3’; reverse primer: 5’-

TGGCACAATATGCCTTTTGGTA-3. Template 

DNA for PCR was prepared by boiling method. At least 

five colonies of pure culture grown on Columbia blood 

agar plates was suspended in 100µL of sterile water. 

The cell suspension was boiled at 100°C for 10 minutes 

and centrifuged at 12000 rpm for 5 minutes, 2µL of the 

supernatant was used as a template for the real-time 

PCR. The real-time PCR assay was performed using the 

TaqMan Universal PCR Master Mix Kit (Applied 

Biosystems, Edison, United States) on Applied 

Biosystems 7500 Real-Time PCR System. The 

amplification profile consisted of heat activation at 

95°C for 10 minutes; 40 cycles of denaturation at 95°C 

for 15 s, annealing, extension, and fluorogenic signal 

detection at 60°C for 1 minute . The assay was 

considered positive when the number of cycles to 

detection was 35 or less with the standard S curve. 

 

Multilocus sequence typing (MLST) and Pulsed-field 

gel electrophoresis (PFGE) 

MLST was performed by amplifying and 

sequencing seven housekeeping gene loci (aspA, glnA, 

gltA, glyA, pgm, tkt, and uncA) using previously 

described primers [13]. The sequence data for each of 

the seven MLST loci were compared with sequences in 

the MLST database (www.pubmlst.org/campylobacter) 

to determine the allele number. The sequence type (ST) 

of each strain was assigned from the profiles of the 

seven alleles in the MLST database. 

PFGE was performed according to the standard 

PulseNet PFGE protocol for C. jejuni 

(http://www.cdc.gov/pulsenet/protocols/ 

campy_protocol.pdf). All the isolates in this study were 

analyzed by digestion with SmaI. PFGE cluster analysis 

was performed using BioNumerics (Version 5.1; 

Applied Maths) and the Dice coefficient with a 1.5% 

tolerance window was determined using the unweight 

pair group method with arithmetic averages (UPGMA). 

The strains were verified for outbreak isolates on the 

basis of their PFGE profile similarity and having the 

same MLST. 

 

Antimicrobial susceptibility testing 

The Minimum Inhibitory Concentrations (MICs) 

for 11 antimicrobials on Campylobacter antimicrobial 

resistance monitoring panel from Chinese Pathogen 

Identification Net, were determined using an agar 

dilution method as recommended by CLSI (M100-S25, 

2015). Antimicrobial susceptibility was evaluated using 

the quality control strain C. jejuni ATCC 33560. 

Briefly, suspensions of C. jejuni isolates adjusted to 0.5 

McFarland (approximately 108 CFU/mL) were prepared 

in phosphate buffered saline and inoculated onto 

Mueller-Hinton agar (CM0337, Oxoid, Basingstoke, 

United Kingdom) plates supplemented with 5% 

defibrinated sheep blood and antimicrobial agents in 

concentrations ranging from 0.25 to 64μg/mL and 

incubated under microaerophilic conditions at 37°C for 

48h. The MIC interpretive criterion for resistance in this 

study according to the standard used in the National 

Antimicrobial Resistance Monitoring System 

(NARMS-2014) for Campylobacter in the United 

States: erythromycin (≥ 32μg/mL), azithromycin (≥ 

8μg/mL), nalidixic acid (≥ 6μg/mL), ciprofloxacin (≥ 

4μg/mL), gentamicin (≥ 8μg/mL), streptomycin (≥ 

16μg/mL), chloramphenicol (≥ 32μg/mL), florfenicol 

(8μg/mL), tetracycline (≥ 16μg/mL), telithromycin (≥ 

16μg/mL), and clindamycin (≥ 8μg/mL). 
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Results 
Epidemiological findings 

On April 7 to 11, one trip from Beijing to 

Jingdezhen City was organized by the school. Of the 

161 school members (138 students, 23 teachers) 

involved in the trip, 36 had acute gastroenteritis (attack 

rate (AR): 22.4%). Of these 36 people (17 males, 19 

females), 32 (88.9%) were students, and 4 (11.1%) were 

teachers. The age of 32 students was 15 or 16 years old 

and the age of 4 teachers ranged from 27 to 40 years 

old. The main symptoms were diarrhea (97.2%). 

Abdominal pain (63.9%), fever (55.6 %), nausea 

(22.2%) and vomiting (13.9%) were less frequent. Day 

of illness onset for the 36 cases is shown in Figure 1. 

The first patient developed symptoms on April 8, 

however, who was not confirmed by laboratory C. 

jejuni infection analysis. After a slight increase 

beginning on April 11, the number of cases rose sharply 

to a distinct peak on April 12 and 13, and decreased 

exponentially in the following day, and then 

disappeared completely. The epidemic curve showed 

characteristics of a point source outbreak [14]. The date 

of exposure was estimated to be April 10 and 11, 

considering the peak of symptom development on April 

12 to 13, and an average incubation period of 1-5 days 

for enteric pathogen infection. As food and 

environmental specimens were not available, the menu 

logbook was reviewed to identify a possible source of 

the outbreak. The suspicious food mainly included 

stewed chicken, duck, fried chicken and braised lamb 

for dinner on April 10, and beef, shrimp, sauce duck, 

lamb and chicken meat for lunch on April 11. 

 

Laboratory findings 

A total of 18 stool samples comprise 14 cases 

obtained from 11 symptomatic people and 3 close 

contacts onset, and 4 cases re-collected samples in the 

recovery period (Table 1). Of the 18 stool samples, 11 

were positive for C. jejuni, 1 for adenovirus, and 1 for 

C. jejuni and rotavirus co-infection, the other 5 for 

negative results, using real-time PCR assay. The only 

two cases of virus infection effectively excluded virus 

as the causative pathogen of this outbreak. 

The filtration culture method was used for the C. 

jejuni isolation in this investigation. Twelve stools 

samples with laboratory-confirmed Campylobacter by 

PCR were frozen before Campylobacter culture. 

Among these frozen stools, a total of 8 C. jejuni strains 

were isolated, which all were provided from patients. 

The other 4 stool samples, despite positive for nucleic 

acid detection, proved Campylobacter culture negative 

due to low infection amount (Ct > 31). 

 

Molecular subtyping and antibiotic susceptibility 

MLST and PFGE were applied to 8 C. jejuni 

isolates in this outbreak in order to characterize the 

incident. Two STs 2274 and 9224 were identified from 

8 isolates by MLST. Among them, 7 strains (CJ002, 

CJ004, CJ005, CJ006, CJ007, CJ008 and CJ009) were 

assigned to ST2274, which was more common and 

widely distribute, not belonged to any known clonal 

complex. When compared with those of 41 available 

sporadic clinical strains and 7 chicken isolates from 

national MLST database, ST2274 was clustered with 

chicken isolates (Figure 2). ST9224 from strain CJ010 

is a newly discovered sequence type with the new allele 

922 at pgm gene locus. 

By PFGE, 6 of 8 isolates showed indistinguishable 

macrorestriction patterns (SMA001), and the other 2 

isolates (CJ009 and CJ010) yielded two different 

patterns (SMA002 and SMA003) respectively (Figure 

3). When compared with those of the strains from 

national PulseNet database, the same type SMA001 was 

consistent with at least 7 chicken isolates. There was a 

strict correlation between PFGE and MLST genotypes 

for most isolates. Only one isolate CJ009’s PFGE 

pattern SMA002 was distinguishable from the other 6 

strains, while the ST remained identical. The strain 

CJ010’s PFGE pattern SMA003, as a novel subtype, 

had not been recorded previously in the national 

PulseNet database. 

All 8 C. jejuni isolates were resistant to nalidixic 

acid, tetracycline and ciprofloxacin in 11 tested 

antimicrobials. In addition, all strains were sensitive to 

erythromycin, azithromycin, gentamicin, streptomycin, 

Figure 1. Cases of diarrhea illness in traveler’s outbreak by 

date of onset, April 8-16, 2018 (n = 36). 

The first case on April 8 was confirmed by adenovirus infection rather 

than C. Jejuni. * The case, laboratory confirmed was verified by C. 

Jejuni. 
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chloramphenicol, telithromycin and clindamycin, 

except for that strains CJ009 and CJ010 were resistant 

to florfenicol (Table 2). Additional characterization of 

isolates by antimicrobial susceptibility testing 

identified the dominant outbreak strain as susceptible to 

8 antimicrobials, but resistant to nalidixic acid, 

tetracycline and ciprofloxacin. 

 

Discussion 
From April 8 to 16, a total of 36 people were 

affected and had common food exposure during this 

trip. According to the distribution of time and the 

number of onset people with rapid rise and decline in a 

short period of time, a single peak curve showed that it 

was a traveler’s diarrhea outbreak. It is considered the 

possibility of foodborne contamination, although it is 

very difficult to trace the sources in this tour. In this 

outbreak, we conducted the isolation of Campylobacter 

from the frozen stool sample using the filtration 

method, which was evaluated as a more efficient means, 

consistent with other studies [12, 15, 16]. 

Figure 2. Phylogenetic relatedness of 55 C. jejuni isolates. These strains included 8 isolates (CJ002, CJ004, CJ005, CJ006, CJ007, CJ008, 

CJ009 and CJ010) from this outbreak study, 41 isolates from sporadic clinical cases and 7 isolates from chicken fecal (BJ-CJH1, BJ-

CJH11, BJ-CJH12, BJ-CJH17, BJ-CJH19, BJ-CJH20 and BJ-CJH24) from national MLST Campylobacter database. The minimum 

spanning tree showing the relatedness of 55 C. jejuni strains, which was based on the STs using Bionumerics software, version 5.1. 

Different circles correspond to different STs. The color of the circles indicates the number of isolates belonging to each ST. The 14 strains 

(CJ002, CJ004, CJ005, CJ006, CJ007, CJ008, CJ009, BJ-CJH1, BJ-CJH11, BJ-CJH12, BJ-CJH17, BJ-CJH19, BJ-CJH20 and BJ-CJH24) 

belonged to ST2274. However, the strain CJ010 from this outbreak produced a new sequence type 9924 with a new allele 922 at pgm gene 

locus. 
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Antibiotic resistance of C. jejuni is an increasing 

concern [17]. Fluoroquinolones are usually 

administered to treat human Campylobacteriosis in 

China [18]. Our results showed that all the tested 

isolates were resistant to nalidixic acid, ciprofloxacin 

and tetracycline. The three antibiotics were the most 

commonly reported resistance pattern consistent with 

those of previous studies [12, 19-21]. In Shanghai 

(Eastern China), more than 96% of the Campylobacter 

spp. isolates are resistant to quinolones and tetracycline 

[22]. In central China, even higher resistance of C. 

jejuni isolates from retail chicken meat has been 

reported: 100% resistance to ciprofloxacin and 90% 

resistanceto tetracycline [23]. Hence, a high prevalence 

of multidrug-resistant C. jejuni, which may be a threat 

to public safety in China, should be given great 

attention. We also found that two isolates were resistant 

to florfenicol, which is only licensed for use in animals. 

Nevertheless unexpected and rare, the florfenicol-

resistant Campylobacter was also observed in recent 

reports on the surveillance of diarrhea outpatient in 

Beijing and Shenzhen, two major cities in China [12, 

24], which requires further investigation for the source 

and vehicles of such Campylobacter infection and to 

consider the selective pressure of antibiotics on C. 

jejuni strains in greater detail. It is noteworthy that there 

Table 2. Antimicrobial susceptibilities of 8 C. jejuni strains from patients in the diarrhea outbreak in China. 

Antibiotic 
Susceptibility of strain 

CJ002 CJ004 CJ005 CJ006 CJ007 CJ008 CJ009 CJ010 

Erythromycin S S S S S S S S 

Azithromycin S S S S S S S S 

Nalidixic acid R R R R R R R R 

Ciprofloxacin R R R R R R R R 

Gentamicin S S S S S S S S 

Streptomycin S S S S S S S S 

Chloramphenicol S S S S S S S S 

Florfenicol S S S S S S R R 

Tetracycline R R R R R R R R 

Telithromycin S S S S S S S S 

Clindamycin S S S S S S S S 

 

Figure 3. PFGE Sma I dendrogram of 15 C. jejuni isolates. These strains included 8 isolates (CJ002, CJ004, CJ005, CJ006, CJ007, CJ008, 

CJ009 and CJ010) from this outbreak study and 7 isolates (BJ-CJH1, BJ-CJH11, BJ-CJH12, BJ-CJH17, BJ-CJH19, BJ-CJH20 and BJ-

CJH24) from national PulseNet Campylobacter database. The levels of similarity were calculated using the Dice coefficient (1.5% 

optimization and 1.5% position tolerance) and UPGMA for the cluster analysis. Three PFGE types (SMA001, SMA002 and SMA003) 

were identified. The PFGE type, MLST type and source are shown on the right. 
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are 6 isolates showed the same resistance pattern, which 

corroborates the finding of PFGE pattern and MLST 

subtyping. In addition, the outbreak strain was still 

available from one recovered patient, after 26 days of 

onset. It is implicated that the potential risk for C. jejuni 

could persist for a long time in an invisible infection 

manner and it is necessary to reinforce active 

surveillance. 

Poultry is considered as the major reservoir for 

Campylobacter infection. Chicken meat is commonly 

considered to be the suspected food source for 

Campylobacter infection in humans [25, 26]. In this 

study, we described epidemiological evidence for a 

human’s diarrhea outbreak caused by C. jejuni and 

compared sequence types of isolates with animal isolate 

data sets. ST2274 is widely distributed throughout the 

world and closely related to infections in humans and 

chickens. As early as 2000, ST2274 was reported and 

prevalent among the sporadic gastroenteritis cases in 

Thailand. Then, from 2005 to 2011, it was more 

frequent in human, chicken, and chicken offal or meat 

in the United Kingdom, Belgium, Germany, 

Luxembourg and so on (from Campylobacter 

PubMLST database). In China, ST2274 was also 

common from sporadic diarrheal patient and chicken. 

Based on our investigation, chicken was also mentioned 

as consumed food in dinner on April 10 and in lunch on 

April 11. Furthermore, population genetic analysis 

indicated that the dominant outbreak strain with 

ST2274 and PFGE profile SMA001 was typical of 

isolates from chicken. Therefore, the source of C. jejuni 

infection in this outbreak was highly suspected to be 

chicken. The national surveillance data from 20 

provinces in China demonstrated that the prevalence 

and risk assessment of C. jejuni in Chicken was 

relatively high [27, 28]. The prevalence of C. jejuni in 

chicken meat was reported as 13.7% (31/227) in Tianjin 

[29] and 17.2% (52/302) in central China [23]. 

Handling and consumption of chicken meat are the 

major risk factors for human Campylobacteriosis [30]. 

It suggested that key efforts of food safety management 

strategies should be made to control the risk, especially 

in chick breeding and chicken preparation processes. 

PFGE and MLST were useful to assess the strains 

in a clonal cluster isolated from the outbreak cases [31]. 

In this study, PFGE was able to discriminate strains 

within the same MLST. The predominant ST2274 was 

corroborated by the dominant PFGE pattern SAM001. 

While close examination of PFGE patterns SAM001 

and SAM002 indicated an underlying similarity, with 

changes that suggested recent evolutionary divergence 

from a common ancestor type. Although one isolate had 

a slightly deviant PFGE pattern, this was not considered 

significant enough to exclude it from this outbreak, as a 

PFGE profile can change after only a single passage 

through the chicken host by genomic rearrangement 

[32]. Furthermore, since alterations in the PFGE 

patterns can result from a single-nucleotide 

polymorphism in a restriction site [33], a clonal 

relationship may exist even between strains with 

different PFGE profiles. Such changes may occur at 

relatively high frequency by the discriminatory power 

of PFGE compared with MLST and do not preclude our 

conclusion regarding the source of infection [34], since 

genotyping results must always be in context with the 

other results from the outbreak investigation. 

One limitation in this report was that it was 

impossible to trace the potential origin of infection, 

because the food, water and environmental specimens 

were unavailable at the time of this survey. A second, 

the investigation did not begin until 2 days after the 

outbreak due to the notification delay, which resulted in 

a prolonged lag of sample collection and a limited 

amount of information. But this is the first report on a 

tourist’s diarrhea outbreak caused by C. jejuni in the 

latest 2 decades in China. 

 

Conclusion 
This outbreak highlights that the danger of 

Campylobacter infection may lead to the occurrence of 

similar outbreaks in the future. Molecular analysis 

allowed for the detection of the outbreak strain with 

ST2274 and SMA001 for the first time, which could 

represent a marker to identify the source of infection if 

the outbreak investigation had been carried out in a 

timely manner. These data also suggest that authorities 

need to execute systematic surveillance and mandatory 

notification for Campylobacter, which is useful for the 

identification of the source of infection and proper 

control measures to protect public health. 
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