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ABSTRACT

Background and Objectives: Due to underdiagnosis because of the technical difficulties plus
inadequacy of laboratories, actual incidence of campylobacteriosis may substantially be greater
than the reported incidence in many countries including Turkey. The purpose of this study was to
evaluate and emphasize the diagnostic methods of campylobacteriosis, and the clinical and
laboratory data of children with Campylobacterial gastroenteritis.

*Corresponding author: E-mail: suat.bicer@yeditepe.edu.tr, suatbicer@yahoo.com;



Giray et al.; BIMMR, 14(2): 1-8, 2016; Article no.BIJIMMR.24263

Methods: This study was conducted in Yeditepe University Hospital, Istanbul, Turkey. Clinical
(demographical data, symptoms and findings) and laboratory (stool microscopy, rapid antigen
tests, culture, and multiplex PCR and blood test results) variables of children with Campylobacter
infection between January 2010 and October 2012 were evaluated retrospectively from the
hospital database.

Results: Out of 1275 stool cultures, Campylobacter spp. was detected in 90 of them (7%). The
diagnosis was made by positive stool culture (n = 87) and/or multiplex polymerase chain reaction
(PCR) test (n = 8, whereas 3 of them were culture negative). The distribution of Campylobacter
isolates were; C. jejuni (85.5%), C. upsaliensis (8.9%), C. coli (1.1%), and others (4.5%). The
presenting symptoms were diarrhea (100%), fever (68.9%), abdominal pain (34.4%), dehydration
(27.8%), vomiting (25.5%), bloody diarrhea (5.6%), and convulsion (1%). Hospitalization was
required in 25.5% of patients.

Conclusions: Although stool culture is a reference method in diagnosis, the PCR test can be used
in culture negative patients with clinical manifestations. Diarrhea, fever, abdominal pain, and
vomiting were most commonly encountered symptoms whereas bloody diarrhea and convulsion
were rarely seen in campylobacteriosis. Also antibiotherapy and hospitalisation were not commonly

required.

Keywords: Campylobacteriosis; child; polymerase chain reaction; stool culture.

1. INTRODUCTION

Campylobacter species (C. spp.) are primarily
zoonotic, with a variety of animals implicated as
reservoirs for human infection. C. spp. are
common and important causes of acute bacterial
gastroenteritis in both children and adults [1-4].
Campylobacterium was the third bacterial agent
causing foodborne illness in the USA and C. spp.
are one of the important causes of acute
gastroenteritis among children, adolescents, and
adults in both developed and underdeveloped
countries [1,2,4]. Definite diagnosis requires
isolation of bacterium in culture (i.e. “gold
standard”) or polymerase chain reaction (PCR).
Due to underdiagnosis because of the technical
difficulties plus inadequacy of laboratories, actual
incidence of campylobacteriosis may
substantially be greater than the reported
incidence in many countries including Turkey [5-
10]. Campylobacter species are often identified
by phenotypic tests, but due to the weak
biochemical activities of these bacteria, the
correct definition of Campylobacter species may
need to be analysed by molecular analysis.
Improvements on molecular methods provide
facilitation to diagnose many bacteria including
C. spp. Clinical and epidemiological advantages
of molecular methods in diagnosis preclude the
disadvantage of high cost [11,12].

The purpose of this study was to evaluate and
emphasize the diagnostic  methods  of
campylobacteriosis, and the clinical and
laboratory data of children with Campylobacterial
gastroenteritis.

2. MATERIALS AND METHODS

This study was ethically approved by local ethical
committee of Yeditepe University Hospital (date:
02.06.2009). Clinical (demographical data,
symptoms and findings) and laboratory (stool
microscopy, rapid antigen tests, culture, and
multiplex PCR and blood test results) variables of
children with Campylobacter infection between
January 2010 and October 2012 were evaluated
retrospectively from the hospital database. One
thousand two hundred and seventy-five patient
files were revised. Stool samples were cultured
in Campylobacter-BAP  medium (Salubris,
Turkey) and incubated under microaerophilic
conditions (CampyGen, Oxoid, UK) at 42<C for
48 hours. Identification tests for suspected
colonies were done according to conventional
biochemical tests by Biomerieux APl CAMPY
test (Biomerieux, France) and some samples
were also tested by Seeplex Diarrhae ACE
detection PCR kit (Seeplex,Korea). Continuous
and categorical variables were calculated as
mean = SD and frequency (%), respectively.
Differences between the groups for categorical
variables were evaluated with chi-square or
Fisher exact test, and a t test for continuous
variables with two independent samples. P

values < .05 were considered statistically
significant.
3. RESULTS

Out of 1275 stool cultures, C. spp. were detected
in 90 of them (7%). The distribution of
Campylobacter isolates were; C. jejuni (85.5%),
C. coli (5.5%), C. upsaliensis (4.5%), and others



(4.5%). C. jejuni was the most commonly
detected species in all years (P=.02) (Table 1).
C. jejuni was detected in all months, whereas
C. upsaliensis was detected only in May (n=3)
and July (n=1). The seasonal distribution of all
cases were mainly in May (22.2%), January
(15.6%), March (12.2%), and July (12.2%) in our
study (Fig. 1).

The definite diagnosis was made by positive
stool culture (n=87) and/or PCR test (n=8,
whereas 3 of them were culture negative).

The mean age of children with
campylobacteriosis was 67.96 + 47.9 months, 56
of patients were (62.2%) males and 34 (37.8%)
females with a male/female ratio of 1.6. Age
distribution of cases was not significant (Table 2).

The main presenting symptoms were diarrhea
(100%), fever (68.9%), abdominal pain (34.4%),

Table 1. Differentiation of
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dehydration (27.8%), vomiting (25.5%), bloody
diarrhea (5.6%), and convulsion (1%). There was
no difference between symptoms other than
fever according to hospitalisation status. Fever
was more common in hospitalised patients
P .01) (Table 3). Also fever was most
prominent symptom (100%) among patients who
had longer hospitalisation time (P = .01).

The mean leukocyte, neutrophil count, CRP, and
erythrocyte sedimentation rate were 12.976/uL,
8.930/uL, 59.04 mg/L, and 29.65 mm/hour,
respectively. Leukocytosis and neutrophilia were
detected in 17 (18.9%) and 23 (25.5%) patients,
respectively. Hospitalisation was required in
25.5% of the patients (Table 4). Most of the non-
hospitalised patients were not on antibiotheraphy
and duration of hospitalisation due to
Campylobacter species and patient age groups
were statistically not significant (Tables 4 and 5).

Campylobacter isolates according to years

Campylobacter species n (%) Total (n)
2010 2011 2012
Campylobacter jejuni 42 (93.3) 19 (65.5) 16 (100.0) 77*
Campylobacter coli 1 4 0 5
Campylobacter upsaliensis 0 4 (27.6) 0 4
Other Campylobacter spp. 2(4.4) 2(6.9) 0 4
Total 45 29 16 90
* P =.02
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Fig. 1. Seasonal distribution of campylobacteriosis

according to months in 2010-2012
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Table 2. Age distribution of cases was not statisti

cally different between Campylobacter

species
< 5 years (n) > 5 years (n) Total* (n)
Campylobacter jejuni 44 33 77
Campylobacter upsaliensis 5 3 8
Other Campylobacter spp. 2 3 5
Total 51 39 90

*: (Min.- max: 9 — 204 months,

Table 3. Distribution of symptoms according to

mean + SD: 67.96 + 47.98)

Campylobacter species, hospitalisation status

of patients, and age groups

Symptoms Hospitalisation (%) <5years n(%) >5years n(%) Total (n)
Yes No
Vomiting 34.8 224 9 (17.6) 14 (35.9)* 23
Abdominal pain 43.5 31.3 13 (25.5) 18 (46.2)t 31
Fever (= 38C) 95.7% 59.7 31 (60.8) 31 (79.5) 62
Bloody diarrhea 8.7 4.5 5.9 5.1 5
Convulsion 4.3 0 2.0 0 1
Dehydration degree 6 13 12 25
- Mild 17.9 13 9.8 25.61 15
- Moderate 10.4 13 15.7 5.1 10
Total (n) 51 39
* P=.05 1:P=.041, P =.01

Table 4. Antibiotic use in patients according to ag

e groups and hospitalisation status

<5 years > 5 years Hospitalisation (%) Total n (%)
n (%) n (%) Yes No
Antibiotheraphy Yes 14 (27.5) 19 (48.7) 19 (82.6) 14 (20.9) 33 (36.6)
No 37 (72.5) 20 (51.3) 4 (17.4)* 53 (79.1) 57 (63.4)
Total 51 (100) 39 (100) 23 (100) 67 (100) 90 (100)
* P =.000

Table 5. Duration of hospitalisation according to

Campylobacter species and age groups

Not hospitalised (n)

Hospitalised (n)

Duration of hospitalization (n)

1 day 2 day 3 day
C. jejuni 50 11 10 0 1
C. upsaliensis 5 3 3 0 0
Other C. spp. 3 2 1 0 1
< 5years 30 21 9 8 4
> 5 years 28 11 5 6 0
Total 58 32 14 14 4

4. DISCUSSION

C. spp. were first recognized in humans in 1970
and since then their importance has increased
and now they are considered as one of the
frequent bacterial causes of acute gastroenteritis
[11-13]. Despite high concern for Campylobacter
infections, they are underestimated due to limited
investigations in laboratories in Turkey. For the
purpose of receiving further information about
etiologic agents of bacterial gastroenteritis,

C. spp. has been studied at our university
microbiology laboratory since 2010.

Campylobacteriosis is a foodborne infection
which is acquired from contaminated water, milk,
and meat. Also it is a zoonotic infection which is
spread by pets and wild animals [2,4,14,15].
C. spp. have been isolated in various
prevalences according to the geographical
location and climate of a country, developmental
and socio-economical degree of the people,



water and food hygiene, food preparation
methods, and study population [15]. Prevalence
of campylobacteriosis was reported as
13/100,000 in developed countries, whereas it is
reported as 5% - 20% in developing countries
[1,2,4,14]. Isolation rates of C. spp. were 6.3%
and 15.4% in The Netherlands and Ethiopia,
respectively [1,2,4,16,17]. In Turkey, C. spp. was
reported increasingly in the last 30 years,
isolation rates were between 1% and 8.8% in
cases with acute gastroenteritis [4,18,19]. C. spp.
was isolated in 7% of all cases in our study.
Kayman et al. [15] have shown that 70.9% of
cases with campylobacteriosis were detected in
children, C. jejuni and C. coli were detected in
90.5% and 9.5%, respectively. Lengerh et al. [16]
detected the rates of campylobacteriosis as
15.4% among children with acute gastroenteritis
in Ethiopia. The isolation rate of C. spp. among
the etiological agents in childhood acute
gastroenteritis was notified as 9.3% from Uganda
[11,12].

There are many species of Campylobacteria
causing diarrhea in children. C. jejuni, C. coli,
C. fetus, and C. lari. [15,22], C. jejuni,
C. upsaliensis, and C. coli are the species (85%,
8.9%, and 1.1%, respectively) isolated from
specimens in our study. We may suggest that the
prevalence of gastroenteritis due to
Campylobacter infection among children in
northern Turkey is similar to other countries
[20,21]. The reported rates of C. jejuni were
85.8% and 76.2%, and C. coli were 14.2% and
17.2%, in Iran and France, respectively [22,23].
Lengerh et al. [16] reported the isolated rates of
C. spp. as C. jejuni (90.9%) and C. coli (9.1%).
Mshana et al. [12] reported the same results from
Uganda, C. jejuni was the most commonly
(80.9%) detected species, others were C. lari
(9.5%), and C. coli (4.8%) in that study. The
distribution of C. spp. in our study revealed
mainly C. jejuni (85%), C. upsaliensis (8.9%),
C. coli (1.1%), and others (4.5%).

Campylobacteriosis can occur throughout
the year. The seasonal distribution of
campylobacteriosis may vary according to
geographical area and season [24,25].
Prevalence of campylobacteriosis had shown a
peak in the summer months in some literatures
[2,4,14,20,26]. Kayman et al. [15] have shown
that C. spp. were isolated mainly from March to
June whereas Hou et al. [3] have shown the
peak season of C. jejuni to be from May to
October in China. Van Hees et al. [16] found a
higher percentage in winter (8.2%) than summer
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(4.3%) in The Netherlands.  Although
campylobacteriosis was mainly observed in
winter in some studies [17,27,28], our cases
were mainly distributed in May (22.2%) and in
January (15.6%). C. jejuni was detected in all
months, whereas C. upsaliensis was detected
only in May and July in our study.

The distribution of Campylobacter isolates were;
C. jejuni (85.5%), C. upsaliensis (8.9%), C. coli
(1.1%), and others (4.5%). The percentages of
C. jejuni and C. coli were reported as the rates of
85.8% and 14.2% in Iran [22], 76.2% and 17.2%
in France [23], respectively. In these studies,
C. coli was detected at higher percentages
compared to our study. It may be concluded that
for obtaining the precise rates of C. spp, PCR
method should be wused more for the
classification [29,30].

The spectrum of acute gastroenteritis ranges
from a watery, nonbloody, noninflammatory
diarrhea to a severe inflammatory bloody
diarrhea, abdominal pain and fever [2,4]. The
main presenting symptoms of our patients were
diarrhea, fever, abdominal pain, dehydration,
vomiting, bloody diarrhea, and convulsion. Yang
et al. [28] have found that fever was the most
remarkable  symptom in  patients  with
campylobacteriosis as in our study (68.9%). It
was presented as 63.9% and 40.9% by Yang et
al. [28] and Lengerh et al. [16]. Abdominal pain
and vomiting were the most common symptoms
in the Lengerh’s study [16] compared with ours.
Although bloody diarrhea was one of the rare
symptoms in our patients, it was more commonly
(41%) reported from Taiwan [28]. This symptom
was notified by Ozen et al. [31] in an infant with
campylobacteriosis.

The rate of hospitalisation and using antibiotics
were low in our patients. Disease severity is
more violent in developed countries than in
developing countries [2,4,18,19]. The low
percentages of bloody diarrhea, abdominal pain,
leukocytosis, neutrophilia, hospitalisation, and
antibiotherapy demonstrated that
noninflammatory diarrhea is mainly presented as
a clinical picture in our patients. This may be
attributable to the moderate to high income levels
of the patients in our study.

5. CONCLUSIONS

Although stool culture is a reference method in
diagnosis, the multiplex PCR test may be used in
culture  negative  patients  with  clinical



manifestations of acute bacterial gastroenteritis
including campylobacteriosis. C. jejuni was the
most common species in patients with
campylobacteriosis. Diarrhea, fever, abdominal
pain, and vomiting were most commonly
encountered symptoms whereas bloody diarrhea

and convulsion were rarely seen in
campylobacteriosis among  patients  with
moderate to high income levels. Also

antibiotherapy and hospitalisation were not
commonly required in these patients.

CONSENT

Written informed consent was obtained from all
families of the patients of the study.

DISCLAIMER

This study was presented as e-poster in 8th
World Congress of the World Society for
Pediatric Infectious Diseases (WSPID) European
Academy of Paediatric Societies, November 19-
22,2013, Cape Town, South Africa.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Coker AO. Incidence, trends and source of
campylobacteriosis in developing
countries. Copenhagen, Denmark:
Geneva: World Health Organization. 2000;
44-8.

2. Coker AO, Isokpehi RD, Thomas BN,
Amisu KO, Obi CL. Human
campylobacteriosis in developing
countries. Emerg Infect Dis.

2002;8(3):237-44.
PMID:11927019
(PubMed - indexed for MEDLINE)
PMCID: PMC2732465

3. Hou FQ, Sun XT, Wang GQ. Clinical
manifestations of Campylobacter jejuni
infection in adolescents and adults and
change in antibiotic resistance of the
pathogen over the past 16 years. Emerg
Infect Dis. 2012;44(6):439-43.
DOI: 10.3109/00365548.2011.652163

4, Scallan E, Hoekstra RM, Angulo FJ, Tauxe
RV, Widdowson MA, Roy SL. Foodborne
illness acquired in the United States -

Giray et al.; BIMMR, 14(2): 1-8, 2016; Article no.BIJIMMR.24263

10.

11.

12.

13.

major pathogens. Infect Dis.
2011;17(1):7-15.

DOI: 10.3201/eid1701.091101p1
Fitzgerald C, Nachamkin |I. Campylobacter
and arcobacter. In: Murray PR, Baron EJ,
Jorgensen JH, Landry ML, Pfaller MA,
editors. Manual of Clinical Microbiology. 9"
ed. Washington DC: ASM Press. 2007;933
Gurol Y, Kiprit¢i Z, Bicer S, Acuner IC,
Vitrinel A, Celik G. Campylobacter data
from a Turkish University hospital
laboratory. Acta Gastroenterol Belg.
2013;76(2):266-7.

PMID: 23898573

(PubMed - indexed for MEDLINE)

Ongen B, Nazik H, Kaya |. Identification
and antibiotic susceptibilities of
Campylobacter strains isolated from
routine stool culture: Evaluation of five
year results. Ankem Derg. 2007;21:37-41.
Oztirk R, Midilli K, Oktay K. Cocuk ve
eriskin yas grubu sirgin olgularinda
C. jejuni ve C. coli sikhiginin arastiriimasi.
Turk Mikrobiyoloji Cem Derg. 1994;24:42-
5.

Saenz Y, Zarazaga M, Lantero M,
Gastanares MJ, Baquero F, Torres C.
Antibiotic resistance in Campylobacter
strains isolated from animals, foods and
humans in Spain in 1997-1998. Antimicrob
Agents Chemother. 2000;44(2):267-271.
PMID: 10639348

(PubMed - indexed for MEDLINE)

PMCID: PMC89669

Yildinrm MA, Fazli SA. Kayseri ve
yoresinde  bakteriyolojik  kdltir icin
gonderilen digki orneklerinde
campylobacter'lerin izolasyonu ve
identifikasyonu. infeksiyon Derg.
1998;12:317-22.

Nakari UM, Puhakka A, Siitonen A. Correct
identification and discrimination between
Campylobacter jejuni and C. coli by a
standardized hippurate test and species-
specific polymerase chain reaction. Eur J
Clin Microbiol Infect Dis. 2008;27(7):513-8.
DOI: 10.1007/s10096-008-0467-9

Mshana SE, Joloba M, Kakooza A, Kaddu-
Mulindwa D. Campylobacter spp among
children with acute diarrhea attending
Mulago hospital in Kampala-Uganda. Afr
Health Sci. 2009;9(3):201-5.

PMID: 20589152

(PubMed - indexed for MEDLINE)

PMCID: PMC2887033

Altekruse SF, Stern NJ, Fields PI,
Swerdlow DL. Campylobacter jejuni an

Emerg



14.

15.

16.

17.

18.

19.

20.

emerging foodborne pathogen. J Infect
Dis. 1999;5(1):28-35.

PMID: 10081669

(PubMed - indexed for MEDLINE)

PMCID: PMC2627687

Centers for Disease
Prevention. How
Campylobacter?; 2015.

Available:http://www.cdc.gov/nczved/divisi
ons/dfbmd/diseases/Campylobacter/

Kayman T, Abay S, Hizisoy H.
Identification of Campylobacter spp.
Isolates with phenotypic methods and
multiplex polymerase chain reaction and
their antibiotic susceptibilities. Mikrobiyol
Bul. 2013;47(2):230-9.

PMID: 23621723

Lengerh A, Moges F, Unakal C, Anagaw
B. Prevalence, associated risk factors and
antimicrobial  susceptibility pattern  of
Campylobacter species among under five
diarrheic children at Gondar University
Hospital, Northwest  Ethiopia. BMC
Pediatrics. 2013;13:82.

DOI: 10.1186/1471-2431-13-82

van Hees BC, Veldman-Ariesen MJ, de
Jongh BM, Tersmette M, van Pelt W.
Regional and seasonal differences in
incidence and antibiotic resistance of
Campylobacter from a  nationwide
surveillance study in The Netherlands: An
overview of 2000-2004. Clin Microbiol
Infect. 2007;13(3):305-10.

PMID: 17391386

(PubMed - indexed for MEDLINE)

Taylor DN. Campylobacter infections in
developing countries. In: Nachamkin |,
Blaser MJ, Tompkins LS, editors.
Campylobacter jejuni: Current status and
future trends. Washington: American
Society for Microbiology. 1992;20-30.
Oberhelman RA, Taylor DN.
Campylobacter infections in developing

Control and
common is

countries. In: Nachamkin |, Blaser MJ,
editors. 153. 2nd ed. Washington:
American  Society for  Microbiology.
2000;139-53.

Endtz HP, Ruijs GJ, Zwinderman AH, van
der Reijden T, Biever M, Mouton RP.
Comparison of six media, including a
semisolid agar, for the isolation of various
Campylobacter  species from  stool
specimens. J Clin Microbiol.
1991;29(5):1007-10.

Giray et al.; BIMMR, 14(2): 1-8, 2016; Article no.BIJIMMR.24263

21.

22.

23.

24,

25.

26.

27.

28.

29.

PMID: 2056033

(PubMed - indexed for MEDLINE)

PMCID: PMC269924

Gaudreau C, Gilbert H. Comparison of disc
diffusion and agar dilution methods for
antibiotic susceptibility testing of
Campylobacter jejuni subsp. jejuni and
Campylobacter coli. J Antimicrob
Chemother. 1997;39(6):707-12.

PMID: 9222038

[PubMed - indexed for MEDLINE]
Feizabadi MM, Dolatabadi S, Zali MR.
Isolation and drug-resistant patterns of
Campylobacter strains cultured from
diarrheic children in Tehran. Jpn J Infect
Dis. 2007;60(4):217-9.

PMID: 17642538

Gallay A, Prouzet-Mauleon V, Kempf I,

Lehours P, Labadi L, Camou C.
Campylobacter antimicrobial drug
resistance  among humans, broiler

chickens, and pigs, France. Emerg Infect
Dis. 2007;13:259-66.

PMID: 17479889

(PubMed - indexed for MEDLINE)

PMCID: PMC2725848

Mutlu G, Kumdali A, Sagdi¢ K, Kivran M.
The incidence of Campylobacter Jejuni
and other pathogenic bacteria in childhood
summer  diarrhea. Mikrobiyol Bul.
1986;20:120-8.

Debruyne L, Gevers D, Vandamme P.

Taxonomy of the family
Campylobacteriaceae. In: Nachamkin |,
Szymansky CM, Blaser MJ, editors.

Campylobacter. 3rd ed. Washington DC:
ASM Press. 2008;3-26.

Hascelik G, Akyon Y, Diker S, Berkman E.
Campylobacter enteritis among Turkish
children. J Islamic Acad Sci. 1989;2:201-3.

Lin CW, Yin PL, Cheng KS. Incidence and
clinical manifestations of Campylobacter
enteritis in central Taiwan. Zhonghua Vi
xue za zhi = Chinese Medical Journal.
1998;61(6):339-45.

PMID: 9684510

Yang JR, Wu HS, Chiang CS, Mu JJ.
Pediatric campylobacterios is in northern
Taiwan from 2003 to 2005. BMC Infect
Dis. 2008;8:151.

Gonzalez |, Grant KA, Richardson PT,
Park SF, Collins MD. Specific identification
of the enteropathogens Campylobacter
jejuni and Campylobacter coli by using a



30.

PCR test based on the ceuE gene
encoding a putative virulence determinant.
J Clin Microbiol. 1997;35(3):759-63.

PMID: 9041429

(PubMed - indexed for MEDLINE)

PMCID: PMC229667

Wang G, Clark CG, Taylor TM, et al.

Colony  multiplex PCR assay for
identification ~ and  differentiation  of
Campylobacter jejuni, C. coli, C. lari,

31.

Giray et al.; BIMMR, 14(2): 1-8, 2016; Article no.BIJIMMR.24263

C. upsaliensis and C. fetus subsp. fetus. J
Clin Microbiol. 2002;40(12):4744-7.

PMID: 12454184

(PubMed - indexed for MEDLINE)

PMCID: PMC154608

Ozen N, Kaleli i, Sengil M, Aksit F.
Investigation of Campylobacter incidence

in acute gastroenteritis cases. Mikrobiyol
Bul. 1999;33:89-98.

© 2016 Giray et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/13483




