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Abstract: 

A case control study was conducted to determine the epidemiology 

risk factors and antimicrobial resistance of Campylobacter jejuni strains 

isolated from  stools of children up to the age of 12 years admitted in 

pediatric Gaza strip hospitals. Stool samples were cultured in a 

Campylobacter blood-free medium that was incubated for 48h at 42 
◦
C 

under microaerophilic conditions. The suspected Campylobacter jejuni 

isolates were  tested for catalase ,oxidase production, urease   enzyme, 

nitrate reduction, H2S production, and  API 20 E system. Sensitivity testing 

was carried out using  the Modified Kirby Bauer disc diffusion technique. 

Thirty stool samples were positive for campylobacter jejuni (5%). 14 (47%) 

cases were male, 87% of stool samples consistency were watery and 13% 

mucoisymptoms recorded were abdominal pain (73%), fever (60%), 60% 

vomiting and 13% dehydration. The age group of 4-6 years in both female 

and male was affected with 44% and 36% respectively. Antibiotics 

resistance rate for Trimethoprim /sulphamethoxazole 93%, Cephalothin 

86%, Tetracycline 86%, Ampicillin 50%, Erythromycin 27%, Ciprofloxacin 

27%, Gentamicin 27%, Amikacin 17%, Azithromycin 15%, Ceftriaxone 13% 

and Meropenem 0%. The risk factors associated with developing C. jejuni 

infection  was malnutrition (anemia) P-value 0.006, odds ratio 3.2, and  low 

mother education P-value 0.002 odds ratio 3.6 ,  

In conclusion:The study showed a significant number of C. jejuni isolated 

strains from children  .The susceptibility pattern reflects variable 

susceptibility with high resistance to Trimethoprim/sulphamethoxazole, 

Teracycline and Cephalothin and  low resistance to Meropenem, 

Azithromycin and Ceftriaxon. Risk factors should be applied in the control of 

this pathogen   

Key words: Campylobacter jejuni, Antibiotic resistance, Risk factor, 
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Introduction: 

The pathogenic strains of  C. jejuni is considered one of the most 

frequent causes of diarrhea both in adults and in children in developed 

and developing areas [1]. The genus Campylobacter belong to a 

family called  Campylobacteraceae and has 18 species but only two 

are considered importance for human health  C. jejuni and C. coli  

[2].The  prevalence of C.jejuni is high in different parts of the world 

and some estimate account for  400 million cases of Campylobacter 

associated diarrhea occur worldwide per year [3].There are various 

sources for acquiring C.jejuni mostly  through the consumption of 

contaminated food and liquids [4-6] .The clinical signs and symptoms 

of C.jejuni infections range from mild, self limiting illness relapsing 

febrile diarrheal illness .The severity of illness has been shown to vary 

by age, residency region and immune status[1,7]The majority of 

C.jejuni infections are sporadic cases and few investigations were 

conducted to show up  the risk factors for sporadic Campylobacter 

infections in human these studies differed in location, technique, and 

sample size, ultimately these indicated several dominant sources of 

infection, including contact
 

with and consumption of poultry, 

transmission from pets and other animals, consumption of raw milk, 

and contaminated drinking water [8,9].Other sources recorded include 

digs cats ,environmental sources[10].Some of these case control 

studies showed that the handling or eating of raw or undercooked 

chicken represent high risk [11].The antibiotic susceptibility patterns 

among different strains of C. jejuni varied in different parts of the 

world ,but generally there are increasing rate of antimicrobial 

resistance, the strains of Antibiotic-resistant C.jejuni are more 

‘virulent’ than antibiotic-susceptible isolates, in which there is the 

possibility of adverse clinical outcomes associated with inappropriate 

empiric therapy [12,13].The empirical treatment of the 

Campylobacteriosis can be by using (Fluoroquinolone ,Tetracycline 

and Erythromycin)  in which can be used the invasive cases and to 

shorten for the duration of symptoms if given early in the illness [14]. 

In many cases of clinical isolates of C. jejuni it was reported to be 

resistant to Ciprofloxacin and Azithromycin [15]. Also increased 

resistance to other clinically important drugs used for campylobacter 

treatment (especially Macrolides and Fluoroquinolones) is 

increasingly reported .There is evidence that patients infected with 

antibiotic-resistant strains suffer worse outcomes (invasive illness or 
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death) than those infected with sensitive strains [16].Antibiotic 

susceptibility studies are necessary because variation occurs among 

different countries. Studies in Europe have shown C. jejuni to be 

sensitive in-vitro to antibiotics such as Tetracycline, Erythromycin, 

Gentamicin while many strains are resistant to Ampicillin, Penicillin 

and Metronidazole [17]. 

The objectives of the study were to better describe the burden of 

illness, to identify specific risk factors associated with sporadic C. 

jejuni infection in the Gaza strip and showing the antimicrobial 

susceptibility patterns of that pathogen 

Materials and Methods 

Clinical setting 

The study population comprised children younger than 12 years who 

were admitted to the pediatric departments of Al Dorra Hospital (100 

beds), Al Nasser Hospital (250 beds)  and Shohada Al Aqsa Hospital 

(80 beds) or who presented to the outpatient clinics of these hospitals, 

seeking treatment for a gastroenteritis infection. 

Case selection 

A matched case–control study was performed by comparing each case 

of  C. jejuni to uninfected controls. The selection of cases was carried 

out according to symptoms and signs of gastroenteritis. Suspected 

gastroenteritis was defined as a case of acute diarrhea (three or more 

stools a day) [18]. Outpatients were first examined by a physician and 

those requiring further care were admitted to the hospital wards. A 

physician performed  physical examination and assessed the patient’s 

level of dehydration according to clinical signs and symptoms.  

Case definition 

The Campylobacteriosis cases were those with acute diarrhea (three or 

more stools a day), from which C. jejuni isolates were identified by 

laboratory techniques. 

Control 

One hundred non-diarrheal cases were selected from the same age 

group; these children had a diagnosis other than gastroenteritis, such 

as chest infection, skin, or orthopedic problems, or were present at the 

clinic for vaccination. These controls were non-diarrheal controls with 

negative C. jejuni or other enteropathogens. Furthermore, for each 

diarrheal and control case, a complete blood count was done in the 

hematology laboratories; a low hemoglobin level (anemia) was 

considered as an indicator of malnutrition status. The non diarrheal 
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cases were considered as a control cases in the statistical analysis in 

order to investigate the specific risk factors dealing g with developing 

infection with C. jejuni   

 Demographic characteristics 

Demographic data were subsequently collected through a structured 

questionnaire: the parents or guardians of the cases were questioned 

post explaining the objectives about house crowdedness (crowdedness 

index, per room), maternal education, family income, and other 

relevant information including disposal of sewage and water supply 

residency in rural or urban area and consumption of poultry and 

turkey meats. The poverty rate is based on a monthly household 

income of low, moderate and high according to the local standards of 

life. For maternal education level, low level of education was defined 

as primary or preparatory school and high level of education was 

defined as secondary school or university. 

Isolation the pathogens 
Stools were processed and analyzed for enteric bacteria on the day of 

sample collection. Standard culture and identification methods were 

used to identify C. jejuni [19,20]. Samples were collected in clean 

sterile polypropylene containers with screw caps. Briefly, each fecal 

transport swab was plated on a blood free charcoal based 

selectivemedia (CCDA) (BioMerieux, Paris, France) andBlood 

contained media selective for Campylobacter 

 

(BioMerieux, Paris, France )  and incubated for 48h at 42°C in a 

microaerophilic environment. The suspected colonies of 

Campylobacter were further evaluated by Gram’s stain, oxidase and 

catalase activity to differentiate the Campylobacter isolates into C. 

jejuni and C. coli in addition to use API 20E system[21,22.23]Final 

identification of C. jejuni species by using specific antisera. (Denka 

Japan)  

 Antimicrobial susceptibility testing 

The antibiotic susceptibilities of isolates were determined by the disk 

diffusion method on Mueller–Hinton agar plates (HIMedia  

laboratories Pvt. Limited, Mumbai,India).  using calibrated inoculums 

of the isolates based on McFarland standard with the following  Disc 

susceptibility tests (BioMerieux, Paris, France antibiotics) Ampicillin, 

Chloramphenicol, Tetracycline Cephalothin,Trimethoprim 

/sulphamethoxazole, Nalidixic acid, Erythromycin, Azithromycin, 
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Ceftriaxone, Gentamicin, Amikacin, Tetracycline, Ceftriaxone, 

Ciprofloxacin and Meropenem.) 

Questionnaire.  
Structured questionnaire was used to collect data for demographic, 

clinical symptoms, previous history of diarrhea, socioeconomic status 

of the diarrheal cases and control groups. The questionnaire was 

revised by experts in pediatrics, epidemiologists and public health 

specialist. 

Statistical analysis 

Statistical analysis was carried out using SPSS version 15 for 

determination of different proportions. Odds ratios (OR) and their 

respective 95% confidence intervals (CI) were calculated to assess the 

magnitude of association between correlates. Variables found to be 

significant by univariate analysis at p-values of < 0.1 and Odds ratio 

>1.0. 

Ethical considerations 

The study was conducted in according with the rules and regulations 

of the Helsinki Committee and the Palestinian Ministry of Health. In 

compliance with the Helsinki declaration, a consent form for study 

participation was signed by parents of the children following an 

explanation of the objectives of the study. 

 

Results 

Geographical distribution of Campylobacter cases  
Table 1 illustrates that the distribution of C. jejuni in different parts of 

Gaza strip that 40% of cases belonged to Gaza city, 33% were from 

north area, 17% were from southern area and 10% were from Mid 

zone of Gaza strip. 

 
Table 1 Distribution of Campylobacter cases by residency  

Resident Area No of Cases 

N=30 

percentage 

North Gaza Strip 10 33 

Gaza  town 12 40 

MID Zone Gaza Strip 3 10 

South Gaza Strip 5 17 
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Distribution of Campylobacter jejuni cases by age and gender 
Table 2 illustrates the distribution of Campylobacter jejuni cases by 

age and gender. Thirty (14 M and 16 F) C. jejuni (5%) were 

successfully isolated during the study period. The mean age of C. 

jejuni cases was 4.2 years while for the control cases was 4.8 years. 

The age distribution of the C. jejuni cases were 10 patients (33%) 

belonged to 1-3 years, 12 (40%) 4-6 years, 6 (20%) 7-9 years and 2 

(6%) older than 9 years. No cases recorded in the age group of less 

than one year; the ratio of males to females was 0.87 of all specimens 

investigated.  
Table 2: Distribution of Campylobacter jejuni cases by age and gender 

Age Male N=14 Female N=16 

N % N % 

< 1.0 year 0 0 0 0 

1-3 years 4 28 6 37 

4-6 years 5 36 7 44 

7-9 years 3 21 3 19 

10-12 years 2 15 0 0 

Antimicrobial Susceptibility Results 

 Table 3 illustrates the antibiotic susceptibility and resistance pattern 

of 30 C. jejuni isolated from different hospitals against fourteen 

chosen antimicrobial agents. Resistance rate was high with 

Trimethoprim /Sulfamethoxazole 93%, Cephalothin and tetracycline 

86%, Ampicillin  80%, Nalidixic acid 50%, Ciprofloxacin–

Gentamicin and Erythromycin 27%, Amikacin 17% , Azithromycin 

15% ,Ceftriaxone 13% , and no strains was resistant was for 

meropenem .The overall resistance rates to cephalosporins 

(Cephalothin, Ceftriaxone) was (13-86%) while the resistance rate for 

Aminoglycosides (Gentamicin and Amikacin ) was (20-27%) and the 

overall resistant rates Quinolones (Nalidixic and Ciprofloxacin) was 

(27-50%).  
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Table 3: The Antibiotic Susceptibility and Resistance patterns for the 

isolated strains of Campylobacter jejuni 

Antibiotics 

 

Number of 

Susceptible 

strains 

N=30 

Percentage of 

susceptibility 

Percentage 

of 

Resistant 

Meropenem 30 100 0 

Ceftriaxone 26 87 13 

Azithromycin 25 85 15 

Amikacin 24 83 17 

Erythromycin 22 73 27 

Gentamicin 22 73 27 

Ciprofloxacin 22 73 27 

Nalidixic acid 15 50 50 

Ampicillin 6 20 80 

Tetracycline 4 14 86 

Cephalothin 4 14 86 

Trimethoprim 

/Sulfamethoxazole 

2 7 93 

 

Risk factors of acquiring C. jejuni infection: 

Table 4 illustrates the risk factors of acquiring C. jejuni infection 

included Malnutrition. 63% of the patients were anemic with P-value 

0.006 Odds ratio of 3.21. Another significant risk factor was the level 

of mother education (Primary school) P-value 0.002 and odds ratio 

3.6. 
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Table 4: Possible risk factors of acquiring Campylobacter jejuni 

infection  

Parameters Diarrhea  

(N=30) 

Control  

(N=100) 

P -

value 

OR 95% CI  

 N % N %    

Gender 

Male 

Female 

 

14 

16 

 

47 

53 

 

53 

47 

 

53 

47 

 

 

0.974 

 

 

1.93 

 

 

0.447-

2.296 

Age group 

<1.0 

1-3 

4-6 

7-9 

10-12 

 

0 

10 

12 

6 

2 

 

0 

33 

40 

20 

7 

 

12 

30 

25 

18 

15 

 

12 

30 

25 

18 

15 

 

 

 

0.110 

 

 

 

2.0 

 

 

 

0.847-

4.723 

Malnutrition 

 

Anemia 

Normal  

 

 

19 

11 

 

 

63 

37 

 

 

35 

65 

 

 

35 

65 

 

 

0.006 

 

 

3.208 

 

 

1.373-

7.495 

Family income 

Low  

Moderate /High 

 

16 

14 

 

53 

47 

 

48 

52 

 

48 

52 

 

0.608 

 

1.238 

 

0.547-

2.804 

Mother Education 

Primary 

Secondary  

University 

 

16 

9 

5 

 

53 

30 

17 

 

24 

46 

30 

 

24 

46 

30 

 

0.002 

 

3.619 

 

1.544-

8.480 

Residency  

Rural  

Urban  

 

12 

18 

 

42 

58 

 

49 

51 

 

49 

51 

 

 

0.386 

 

 

1.441 

 

 

0.629-

3.302 

Consumption of 

poultry / Turkey 

Yes 

No 

 

5 

0 

 

16 

0 

 

9 

 

9 

 

 

0.235 

 

2.022 

 

0.622-

6.577 
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OR= Odds ratio; CI= Confidence interval 

Clinical Signs and Symptoms  

Figure 1 illustrates the clinical signs and symptoms accompanied the 

infection with C. jejuni. About 73% of the patients complained of 

abdominal cramps, 60% were complained of vomiting and fever, 13% 

of the cases were complained of dehydration. 

 
Fig 1: The clinical symptoms associated with Campylobacter jejuni 

infection 

 

Consistency of stool  

Figure 2 shows that 87% of diarrheal cases infected with C. jejuni  had 

a watery consistency while 13% were mucoid.  

 

 
Fig 2: Consistency and physical characteristics of the stool of 

Campylobacter jejuni isolates. 
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Discussion 

The current study collected epidemiological data from cases of 

campylobacter in Gaza strip over one year, in order to determine 

epidemiology, risk factors and antimicrobial resistance in C. jejuni 

strains isolated from the stools of children admitted with 

diarrhea/dysentery in pediatric hospitals. Among the diarrheal cases 

examined thirty cases of C. jejuni were identified (5%). As far as we 

know that there are no previous data describing the prevalence of C. 

jejuni infection in Gaza strip in hospitalized children with diarrhea.  

 

Similar results were recorded in Croatia (4.2%) [24],  India 4.5% 

[25and  Taiwan 6.8% [26].Other results obtained from other parts of 

the world showed higher than our recorded results like in Argentina 

infection rate among patients was 15% [27], Malawi 21% [28,9% in 

Uganda[29] and Campylobacter infection occurred in 22% of all 

bacterial gastrointestinal diseases in the city of Sofia during the study 

period [30]. This variation in infection rate across different countries 

may reflect the technical difficulties of isolation of Campylobacter 

species in poor resource settings because of its fastidious growth 

requirements and/or the relative insensitivity of some culture 

techniques. 

The age distribution of cases in this study was variable. The highest 

rate of infection was reported in the age group of 1-6 years with 

proportion of 73%.  The highest rate of infection was found in group 

of 4-6 years old and this may be due this age group start to be outdoor 

of houses especillay in thr kindergarten or in the streat play and 

contaminate hands .The rate of infection in males of this age group 

was less than in females and in the 4-6 year-old age group, the 

proportion of males to that of females was (0.87). This age and sex 

distribution has been similarly described in England and Wales [31]. 

The incidence of C. jejuni infection in the United States is higher 

among males than females in all age groups [32]. Kapperud from 

Norway in their study have also shown that males are at increased risk 

for C. jejuni infection however the reason remains unclear [33].The 

risk factirs analysiswere dealing with the general health of the patients 

and the social economical conditions of the patients family which 

directly affect the deceloping of infections  The Anemia was the major 

risk factor and the social factor like  low mother education were the 

major risk factors detected in the study   Other factors not found to be 
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significantly to be a risk factors but they  may contribute to initiate 

infection such as low family inome  due to no ,employment for the 

father which causes a  poverty and other factors mnot mentioned  poor 

hygiene and sanitation and proximity to animals   which   influence 

the general health conditions of the population but the low standard of 

in the Gaza strip districts was the major risk factor. In Australia, 

animal contact (owning a pet puppy or chicken) was described as the 

only significant risk factor for illness in infants under 3-years-old [34] 

 

The antimicrobial resistance of C. jejuni isolates has revealed that a 

higher proportion of isolates were resistant to 

,trimethoprim/sulphamethoxazole  cephalothin tetracycline and 

ampicillin,and showed high sensitivity to Meropenem Ceftriaxone 

Azithroname and Amikacin  .All of Ciprofloxacin ,Gentamicin 

,Erythromycin has low  resistant rate and no resistant strains were 

found for Meropenem . Fluoroquinolones are frequently prescribed 

empirically for diarrheal illness including travelers diarrhea because of 

their effectiveness against a wide range of enteric bacteria [35]. 

Fluoroquinolones also was found to shorten the diarrhea and severity 

of symptoms caused by C. jejuni [36]. Epidemiologic and since the 

late 1980s resistance in campylobacter isolates to Fluoroquinolones 

has been recorded data from several countries  suggest that 

Fluoroquinolones use in poultry is a major contributor to the increase 

in human Fluoroquinolones-resistant C. jejuni infections and Poultry 

has been documented repeatedly as a major food reservoir for human 

C. jejuni infections [37]. Hou et al reported during the period 1994-

1998, that 44.5% of C. jejuni strains were resistant to 

Fluoroquinolones, 0% to gentamicin, and 0% to cefuroxime; in 2005-

2010, resistance increased significantly to 97.9%, 16.7%, and 93.0%, 

respectively (p < 0.0001) but the resistance to erythromycin did not 

change significantly (3% vs 6.4%, p = 0.4). [38]. Osterlund et al 

reported that C jejuni/coli strains acquired outside Sweden and 575 

acquired in Sweden during 1990-2002. There was a clear gradual 

increase in ciprofloxacin and tetracycline resistance among C. 

jejuni/coli strains acquired outside Sweden during the 13 y period. 

This trend was not seen for erythromycin or in domestically acquired 

strains for any of the 3 antibiotics tested [39]. Epidemiological studies 

of macrolide resistance in C. jejuni demonstrated that infections with 

macrolide-resistant C. jejuni could be associated with an increased 
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risk of adverse events, development of invasive illness or death 

compared to macrolide-susceptible isolates[40]. Our results showed 

that resistant rate for Erythromycin 27% and for Azithromycin 15%, 

other different studies recorded resistant strains of C. jejuni for 

Macrolides [41,42]. The over-use of antibiotics in the human 

population and in animal husbandry has led to an increase in 

antibiotic-resistant infections, particularly with Fluoroquinolones. 

This is problematic because C. jejuni gastroenteritis is clinically 

indistinguishable from that caused by other bacterial pathogens, and 

such illnesses are usually treated empirically with Fluoroquinolones. 

Since C. jejuni is naturally transformable, acquisition of additional 

genes imparting antibiotic resistance is likely.  

In conclusion, diagnosis of infection with C. jejuni is still important 

for children with diarrhea, the susceptibility pattern reflects variable 

susceptibility with maximum resistance to Teracycline ,Cephalothin 

and Trimethoprim/sulphamethoxazole and low resistance to 

Meropenem ,Azithromycin and Ceftriaxon . The  risk factors obtained 

are important for the  patients and public in order to be taken in 

consideration in the future control programme  

    

References    
 

Almofti YA, Dai M, Sun Y, Haihong H, Yuan Z..Impact of 

erythromycin resistance on the virulence properties and fitness of 

Campylobacter jejuni. Microb Pathog.2011;50(6):336-42.  

Carbonero A, Torralbo A, Borge C, García-Bocanegra I, Arenas A, 

Perea A. Campylobacter spp., C. jejuni and C. upsaliensis 

infection-associated factors in healthy and ill dogs from clinics in 

Cordoba, Spain. Screening tests for antimicrobial susceptibility. 

Comp Immunol Microbiol Infect Dis. 2012.;35(6):505-12.  

Dabboussi F, Alam S, Mallat H, Hlais S, Hamze M. Preliminary study 

on the prevalence of Campylobacter in childhood diarrhea in north 

Lebanon .East Mediterr Health J .2012 ;18(12):1225-8. 

Elmer N. Koneman, Stephen D. Allen. William MJ. Color Atlas and 

Textbook of Diagnostic Microbiology 5th Edition, 1998 ;pg 322-

326 

FoodNet Surveillance report. A collaborative program of the US 

Centers for Disease Control and Prevention  report describes final 



Antibiotic Resistance patterns of Campylobacter jejuni…. 

Journal of Al Azhar University-Gaza (Natural Sciences), 2015, 17          (67) 

Food Net surveillance data for Campylobacter, Cryptosporidium 

Atlanta, GA: CDC,2011. 

Gardner TJ, Fitzgerald C, Xavier C, Klein R, Pruckler J, Stroika S, 

McLaughlin JB. Outbreak of Campylobacteriosis associated with 

consumption of raw peas. Clin Infect Dis. 2011;53(1):26-32. 

Gaudreau C, Michaud S..Cluster of erythromycin- and ciprofloxacin-

resistant Campylobacter jejuni subsp. jejuni from 1999 to 2001 in 

men who have sex with men, Québec, Canada. -Clin Infect Dis. 

2003 ;37(1):131-6 

Gblossi Bernadette G, Eric Essoh A, Elise Solange KN, Natalie G, 

Souleymane B, Lamine Sébastien N, Mireille D .Prevalence and 

Antimicrobial Resistance of Thermophilic Campylobacter Isolated 

from Chicken in Côte d'Ivoire. Int J Microbiol. 

2012;2012:150612.. 

Gibreel A, Taylor DE. .Macrolide resistance in Campylobacter jejuni 

and Campylobacter coli. J Antimicrob Chemother.2006 

;58(2):243-55.  

Gillespie IA, O'brien SJ, Frost JA, Tam C, Tompkins D, Neal KR, 

Syed Q, Farthing MJ.Investigating vomiting and/or bloody 

diarrhea in Campylobacter jejuni infection. J Med 

Microbiol.2006;55(Pt 6):741-6. 

Gubbels SM, Kuhn KG, Larsson JT, Adelhardt M, Engberg J, 

Ingildsen P, Hollesen LW, Muchitsch S, Mølbak K, Ethelberg S. 

(A waterborne outbreak with a single clone of Campylobacter 

jejuni in the Danish town of Køge in May 2010. Scand J Infect Dis 

2012; 44(8):586-94.  

Helms M, Simonsen J, Olsen KE, Mølbak K .Adverse health events 

associated with antimicrobial drug resistance in Campylobacter 

species: a registry-based cohort study.J Infect Dis.2005 

191(7):1050-5. 

Helms, M., Simonsen, J., Olsen, K.E. and Molbak, K. Adverse Health 

Events Associated with Antimicrobial Drug Resistance in 

Campylobacter Species: A Registry-Based Cohort Study. Journal 

of Infectious Diseases, 2005  ; 191: 1050- 

Hoge, C.W., Gambel, J.M., Srijan, A., Pitarangsi, C. and Echeverria, 

P. Trends in Antibiotic Resistance among Diarrheal Pathogens 

Isolated in Thailand over 15 Years. Clinical Infectious Diseases, 

1998  ,26, 341-345. 



Abdel Moati Kh. Al Jarousha 

(68)         Journal of Al Azhar University-Gaza (Natural Sciences), 2015, 17 

Holmberg M, Rosendal T, Engvall EO, Ohlson A, Lindberg A. 

Prevalence of thermophilic Campylobacter species in Swedish 

dogs and characterization of C. jejuni isolates. Acta Vet Scand. 

2015;57(1):19 

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. Scand J Infect Dis. 2012;44(6):439-43.  

Infectious Diseases, 1996 , 22 :868-869.  

Ivanova K, Marina M, Petrov P, Kantardjiev T. Campylobacteriosis 

and other bacterial gastrointestinal diseases in Sofia, Bulgaria for 

the period 1987-2008.Euro Surveill. 2010.;15(4):19474. 

Kapperud G, Aasen S .Descriptive epidemiology of infections due to 

thermotolerant Campylobacter spp. in Norway, 1979–1988. 

APMIS1992 ; 100:883–90. 

Karagiannis I, Sideroglou T, Gkolfinopoulou K, Tsouri A, 

Lampousaki D, Velonakis EN, Scoulica EV, Mallow K, 

Panagiotopoulos T, Bonovas S A waterborne Campylobacter 

jejuni outbreak on a Greek island .Epidemiol Infect 

2010;38(12):1726-34.  

Koletzko SOsterrieder S. Acute infectious diarrhea in children .Dtsch 

Arztebl Int. 2009;106(33):539-47. 

Koningstein M, Simonsen J, Helms M, Hald T, Mølbak 

K.Antimicrobial use: a risk factor or a protective factor for 

acquiring Campylobacteriosis? Clin Infect Dis..( 2011). 

;53(7):644-50. 

Mason J, Iturriza-Gomara M, O'Brien SJ, Ngwira BM, Dove W, 

Maiden MC, Cunliffe NA. Campylobacter infection in children in 

Malawi is common and is frequently associated with enteric virus 

co-infections.PLoS One. 2013;8(3):e59663.  

Mshana SE, Joloba M, Kakooza A, Kaddu-Mulindwa D 

Campylobacter spp among children with acute diarrhea attending 

Mulago hospital in Kampala--UgandaAfr Health Sci. 2009 ;(3): 

201-5. 

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: 

201–205. 



Antibiotic Resistance patterns of Campylobacter jejuni…. 

Journal of Al Azhar University-Gaza (Natural Sciences), 2015, 17          (69) 

Murphy Jr., G.S., Echeverria, P., Jackson, L.R., Arness, MK., LeBron, 

C. and Pitarangsi, C. Ciprofloxacin- and Azithromycin-Resistant 

Campylobacter Causing Traveler’s Diarrhea in US Troops 

Deployed to Thailand in 1994. Clinical 

Murray, Baron, Pfaller, Tenover Manual of Clinical Microbiology 6th 

edition PG 483, by American Society of Microbiology Press 1995; 

pg 483- 488. 

Osterlund A, Hermann M, Kahlmeter G .Antibiotic resistance among 

Campylobacter jejuni/coli strains acquired in Sweden and abroad: 

a longitudinal study- Scand J Infect Dis. 2003 ;35(8):478-81. 

Pollett S, Rocha C, Zerpa R, Patiño L, Valencia A, Camiña M, 

Guevara J, Lopez M, Chuquiray N, Salazar-Lindo E, Calampa C, 

Casapia M, Meza R, Bernal M, Tilley D, Gregory M, Maves R, 

Hall E, Jones F, Areolas CS, Rosenbaum M, Perez J, Kasper M. 

Campylobacter antimicrobial resistance in Peru: a ten-year 

observational study. BMC Infect Dis. 2012; 16 ,12:193.  

Potter RC, Canine JB, Hall WNRisk factors for sporadic 

Campylobacter jejuni infections in rural michigan: a prospective 

case-control study. Am J Public Health..(2003;93(12):2118-23. 

Rajendran P, Babji S, George AT, Rajan DP, Kang G, Ajjampur SS 

.Detection and species identification of Campylobacter in stool 

samples of children and animals from Vellore, south India. Indian 

J Med Microbiol. 2012 ;30(1):85-8. 

Ramonaite S, Kudirkiene E, Tamuleviciene E, Leviniene G, 

Malakauskas A, Gölz G, Alter T, Malakauskas M. Prevalence and 

genotypes of Campylobacter jejuni from urban environmental 

sources in comparison with clinical isolates from children. J Med 

Microbiol. 2014 ;63(Pt 9):1205-13. 

Rao, M. R., Naficy, A. B., Savarino, S. J., Abu-Elyazeed, R., Wierzba, 

T. F., Peruski, L. F., Abdel-Messih, I., Frenck, R., & Clemens, J. 

D. (Pathogenicity and convalescent excretion of Campylobacter in 

rural Egyptian children. Am J Epidemiol 2001;154 (2):166–173. 

Saenz, Y., Zarazaga, M., Lantero, M., Gastanares, M. J., 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. 

Samuel, M.C., Vugia, D.J., Shallow, S., Marcus, R., Segler, S., 

McGivern, T., Kassenborg, H., Reilly, K., Kennedy, M., Angulo, 

F and Tauxe, R.V., Emerging Infectious Program Food Net 



Abdel Moati Kh. Al Jarousha 

(70)         Journal of Al Azhar University-Gaza (Natural Sciences), 2015, 17 

Working Group .Epidemiology of Sporadic Campylobacter 

Infection in the United States and Declining Trend in Incidence. 

Food Net. 1996-1999. Clinical Infectious Diseases, 2004; 38, 

S165-S174. 

Sheppard SK, Dallas JF, MacRae M, et al. Campylobacter genotypes 

from food animals, environmental sources and clinical disease in 

Scotland 2005/6. Int J Food Microbiol. 2009 ;134:96-103 

Skirrow, M. B. Campylobacter enteritis: a “new” disease. Br Med J 

(1977); 2 (6078): 9–11. 

Tam C C . Campylobacter reporting at its peak year of 1998: don't 

count your chickens yet. Communicable Disease & Public Health. 

2001.; 4: 194±199. 

Tamborini AL, Casabona LM, Viñas MR, Asato V, Hoffer A, Farace 

MI, Lucero MC. Campylobacter spp prevalence and pheno-

genotypic characterization of isolates recovered from patients 

suffering from diarrhea and their pets in La Pampa Province, 

Argentina Rev Argent Microbiol. 2012 ;44(4):266-71. 

Tenkate TD, Stafford RJ. Risk factors for campylobacter infection in 

infants and young children: a matched case-control study. 

Epidemiol Infect.2001;127(3):399-404. 

Travers, K., & Barza, M. Morbidity of infections caused by 

antimicrobial-resistant bacteria. Clin Infect Dis 2002 ;34 (Suppl 

3): S131– S134. 

Vucković D, Gregorović -Kesovija P,Brumini G, Tićac B, Abram M. 

Epidemiologic characteristics of human Campylobacteriosis in the 

County Primorsko-goranska  (Croatia), 2003-2007. Coll Antropol. 

(2011);35(3):847-53. 

Yang JR, Wu HS, Chiang CS, Mu JJ .Pediatric Campylobacteriosis in 

northern Taiwan from 2003 to 2005. BMC Infect Dis.2008;8:151.  


