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Gastroenteritis bacteriana en u n área de Zaragoza (España)

Objetivo: las infecciones agudas del tracto gastrointestinal figuran entre las enfermedades infecciosas 
más frecuentes en atención primaria. La participación de los distintos microorganismos difiere de unas 
áreas geográficas a otras, con variaciones estacionales y según el grupo de población estudiada. El ob-
jetivo de este trabajo es estudiar retrospectivamente los coprocultivos y la investigación de toxina A/B 
de Clostridium difficile realizados de 2010 a 2012 en el Hospital Universitario Miguel Servet (Zaragoza, 
España) en pacientes pediátricos, que recibe las muestras de la población del área II de Zaragoza.
Materiales y métodos: se recibieron 24 058 heces para coprocultivo (46,6% de Pediatría) y 4132 para 
investigación de toxina (3,4% de Pediatría).
Resultados: el 9,6% de los coprocultivos fueron positivos para una o varias bacterias enteropatógenas 
(el 14,8% de las muestras de adultos y el 5,1% de las muestras pediátricas). El 5% de las determina-
ciones de toxina A/B de C. difficile fueron positivas (8,6% de las muestras pediátricas y 4,9% de las 
muestras de adultos).
Conclusiones: las bacterias más frecuentemente aisladas, tanto en niños como en adultos, fueron 
Campylobacter (el 49,9% de los positivos en niños y el 37,1% en adultos) y Salmonella (el 33,8% de 
los positivos en niños y el 32,9% en adultos). La especie más frecuente de Campylobacter fue Cam-
pylobacter jejuni y el serotipo de Salmonella más habitual fue Salmonella enteritidis.

Objective: acute gastrointestinal infections are one of the most frequent infectious diseases in primary 
health care. Implication of microorganisms is variable in different geographical areas, according to 
seasonal period and population studied. The aim is to study retrospectively the stool cultures and the 
Clostridium difficile toxin A/B performed from 2010 to 2012 in the Hospital Miguel Servet (Zaragoza, 
Spain) of paediatric patients from the area II of Zaragoza.
Materials and methods: 24058 faeces were received for culture (46.6% from children) and 4132 faeces 
for toxin investigation (3.4%from children).
Results: 9.6% of the stool cultures were positive for one or more enteropathogen bacteria (14.8% from 
adults and 5.1% from children). Five percent of the toxin investigations were positive (8.6% from 
children and 4.9 % from adults).
Conclusions: The bacteria most frequently isolated in both adults and children were Campylobacter 
(49.9% of the positives in children and 37.1% in adults) and Salmonella (33.8% of the positives in 
children and 32.9% in adults). The most frequent serotype of Salmonella was Salmonella enteritidis 
and the most frequent species of Campylobacter was Campylobacter jejuni.
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INTRODUCTION

Infections of the gastrointestinal tract, along with 

respiratory tract and genital and urinary tract in-

fections, constitute some of the most frequent in-

fectious diseases seen in Primary Care. While they 

are often a benign entity in healthy adults, a wa-

ter-electrolyte imbalance can cause dehydration in 

children, the elderly and at-risk individuals. Gastro-

intestinal infections continue to be one of the 

leading causes of morbidity and mortality in in-

fants worldwide.1

The involvement of different microorganisms var-

ies across geographical areas, and also depends on 

the segment of the population under study. Bacte-

ria are the second leading causative agent of gas-

troenteritis, following viruses, while parasites are 

the least frequent aetiology. When it comes to sea-

sonal predominance, there is a higher incidence of 

viral gastroenteritis during autumn and winter, 

while bacterial meningitis is most frequent in the 

spring and summer.2

The main symptoms of gastroenteritis are diar-

rhoea, fever, vomiting and abdominal pain. Gastro-

enteritis can be classified depending on the type of 

diarrhoea into secretory gastroenteritis (watery) or 

dysentery (invasive). Watery or secretory diarrhoea 

is more frequent and usually manifests with wa-

tery stools. In invasive diarrhoea or dysentery, the 

stools may contain blood, mucus or pus, and the 

diarrhoea may be accompanied by fever, abdomi-

nal pain and tenesmus. Laboratory tests are need-

ed to reach a definitive diagnosis.

The aim of this study was to learn the results of 

stool cultures and of Clostridium difficile toxin A/B 

tests performed in the paediatric population of 

health care area II in Zaragoza (Spain).

MATERIALS AND METHODS

The Microbiology Department of the Hospital Uni-

versitario Miguel Servet of Zaragoza received 

24 058 samples for stool culture from January 

2010 through December 2012, of which 46.6% cor-

responded to patients in the paediatric age group. 

The distribution by sex was fairly even. Most of the 

stool samples were from Primary Care patients 

(Table 1).

The stool samples were received in a sterile con-

tainer without transport medium and were seed-

ed directly on the culture media generally used for 

the isolation of the most frequent causative 

agents of diarrhoea, including:

  Blood agar for a general overview of the cur-

rent intestinal flora.

  XLD (xylose, lysine, deoxycholate) agar for iso-

lation of Salmonella and Shigella.

  CIN (cefsulodin, irgasan, novobiocin) agar for 

isolation of Yersinia and Aeromonas.

  CCD (charcoal, cefoperazone, deoxycholate, am-

photericin) agar for isolation of Campylobacter.

  For watery stools, a SMAC (sorbitol-McConkey) 

agar was added for isolation of enterohaemor-

rhagic Escherichia coli O157.

  The samples were also seeded in tetrathionate 

broth for selective enrichment of Salmonella, and 

reseeded on Hektoen enteric agar 24 hours later.

The blood agar, XLD, SMAC and Hektoen plates 

were incubated aerobically at 35 °C for 24 hours, 

the CIN plate aerobically at 30 °C for 24 hours, and 

the CCD plate at 42 °C in a microaerophilic atmos-

phere and read at 24 and 48 hours.

Microorganisms were identified by MALDI-TOF® 

mass spectrometry (Brucker Daltonik). The identi-

fication of Salmonella, Shigella and Yersinia isolates 

was completed by agglutination tests with com-

mercial antisera. The Salmonella strains were sent 

Table 1. Sources of the 24 058 stool samples 
submitted for culture

 Children Adults Total
Primary Care 6985 (62%) 5640 (44%) 12 703 (53%)
Outpatient 
Specialty Care

1211 (11%) 2081 (16%) 3272 (14%)

Inpatient 
Hospital Care

2948 (26%) 4548 (35%) 7482 (31%)

Emergency 
department

67 (1%) 578 (4%) 601 (2%)

Total 11 211 (47%) 12 847 (53%)
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to the Centro Nacional de Microbiología (National 

Centre of Microbiology) for epidemiological sero-

typing and phage-typing testing. Antibiotic sus-

ceptibility testing was performed by broth micro-

dilution (MicroScan Walkaway®, Siemens) and in 

the case of Campylobacter by the disk diffusion 

method on blood agar.

The department received 4132 stool samples for 

Clostridium difficile testing, 3.41% of which came 

from Paediatrics. Clostridium difficile toxin A/B de-

tection was performed by means of microplate im-

munoassay, and positive results were confirmed 

by cell cytotoxicity assays.

RESULTS

Of the 24 058 stool cultures performed, 9.6% were 

positive for one or more enteropathogens. Positive 

results  were found in 14.8% of the 11 211 paediat-

ric samples and 5.1% of the 12 847 samples from 

adult patients.

Table 2 details the microbiological results obtained 

in paediatric patients compared to adult patients. 

The bacteria isolated most frequently both in chil-

dren and adults were Campylobacter (49.9% of 

positive tests in children and 37.1% in adults) and 

Salmonella (33.8% of positive tests in children and 

32.9% in adults). The serotype that predominated 

in the broad antigenic spectrum of Salmonella cor-

responded to the typhimurium serovar. The second 

most frequent genus was Aeromonas. The most 

frequently isolated species in the Campylobacter 

genus was C. jejuni (Table 2). Of the 4132 samples 

tested for C. difficile toxins A/B, 5% tested positive 

(8.6% of the 128 paediatric samples and 4.9% of 

the 4004 adult samples) (Table 2).

Table 2. Distribution of bacterial aetiological agents 2010–2012. Number of isolations
Microorganism Children Adults Total

Campylobacter jejuni 776 222 998
Campylobacter coli 35 17 52
Campylobacter spp 9 3 12

Total Campylobacter 820 242 1062
Salmonella serovar enteritidis 136 69 205
Salmonella serovar typhimurium 338 85 423
Salmonella group B 23 22 45
Salmonella group C1 33 24 57
Salmonella group C2 16 9 25
Salmonella serovar typhi 1 - 1
Salmonella (other serovars) 17 6 23

Total Salmonella 564 215 779
Aeromonas caviae 184 113 297
Aeromonas hydrophila 10 14 24
Aeromonas veronii 17 36 53
Aeromonas spp 7 2 9

Total Aeromonas 218 165 383
Yersinia enterocolitica 51 14 65
Shigella sonnei 4 8 12
Shigella flexneri - 6 6
Shigella boydii - 1 1

Total Shigella 4 15 19
Plesiomonas shigelloides - 1 1
Vibrio parahaemolyticus - 1 1
Toxin A/B Clostridium difficile 11 199 210
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Table 3 shows the results of antibiotic susceptibil-

ity testing for the main enteropathogenic bacteria 

isolated from stool cultures.

DISCUSSION

The bacteriological study of diarrhoeic illnesses is 

a significant component of the work in a microbi-

ology laboratory, both in terms of the cost of the 

materials used and the time invested. However, 

there is generally a low yield of positive results 

with isolation and identification of the bacterial 

aetiological agent. There are many reasons for this. 

The lack of demographic and clinical data for the 

patient and of an orientation for the diagnosis in 

the order form prevents the selection of appropri-

ate methods due to the broad spectrum of agents 

that may be involved (bacteria, viruses, toxins, 

parasites). The age, symptoms, type of diarrhoea, 

whether the case is isolated or part of an outbreak, 

travel to endemic countries and any other data of 

interest can facilitate the microbiological diagno-

sis.

Enteropathogenic bacteria are very labile to stool 

changes in pH, temperature and humidity, so sam-

ples ought to be taken soon after the onset of diar-

rhoea and transported and processed in a timely 

manner. The submission of multiple samples in-

creases the workload of the laboratory and does 

not substantially improve the yield, as initial sam-

ples are the best. Submission of samples from pa-

tients with clinical improvement is not recom-

mended due to the high probability of obtaining a 

false-negative result. In our laboratory, 28% of the 

stools received were inadequate because they 

were formed stools with a solid consistency.

The bacteria most frequently isolated in our study 

in both children and adults were Campylobacter 

and Salmonella, which was consistent with the re-

viewed medical literature.2,3 The increase in exotic 

pet species in the homes of children, especially of 

cold-blooded animals, has resulted in the sporadic 

appearance of atypical Salmonella serotypes in our 

country.4 The Campylobacter species isolated most 

frequently was C. jejuni, consistent with previous 

studies.5 From an epidemiological standpoint, Shi-

gella and Yersinia are not a public health concern 

due to their low incidence.

The pathogenic role of Aeromonas in cases of diar-

rhoea is controversial, as it has not been possible 

to reproduce it in animal models, although A. hy-

drophila and A. veroni are potentially invasive spe-

cies. Their isolation from stools may reflect tran-

sient colonisation. In developed countries, the 

Aeromonas carriage rate ranges between 2% and 

10%.7 Most of the summer increase in the isola-

tion of Aeromonas without a clear pathogenic role 

in diarrhoeic illness is probably explained by the 

greater growth rate of this bacterium in foods and 

recreational water environments promoted by 

higher environmental temperatures. Usually, 

these are mild self-limited illnesses associated 

Table 3. Antibiotic susceptibility (% susceptible isolates)

Microorganism Ampicillin Amoxicillin-
clavulanic acid

Trimethoprim 
sulfamethoxazole

Ciprofloxacin Erythromycin

Salmonella group B 38 80 80 97
Salmonella group C1 52 95 73 98
Salmonella group C2 75 94 100 89
Salmonella enteritidis 75 97 99 99
Salmonella typhimurium 11 69 92 99

Total Salmonella 33 80 92 99
Aeromonas spp 1 12 75 98
Yersinia enterocolitica 0 90 12 98
Shigella spp 50 88 19 70
Campylobacter spp 11 95
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with recent consumption of fish or shellfish. Its 

presence in cases of subacute diarrhoea (from two 

weeks to two months) or chronic diarrhoea (more 

than two months) may be underestimated. While 

the available data are not conclusive, Aeromonas 

may play an important role in traveller’s diarrhoea. 

It may occasionally manifest as watery secretory 

diarrhoea, and in very severe cases it has been as-

sociated with haemolytic uraemic syndrome.7

Recently, testing for C. difficile toxins has gained 

relevance. It used to be performed only in hospital-

ised patients, but it must be considered in specific 

Primary Care cases, always adhering to the guide-

lines established with the laboratory. It is not rec-

ommended for ages less than 2 years due to the 

difficulty in interpreting the results, as carriage is 

very common in this age group.6 While the total 

number of C. difficile toxin A/B detections was not 

high, 8.6% of paediatric tests and 4.9% of adult 

tests were positive. The implementation of proto-

cols will help establish the actual incidence of this 

disease in Primary Care.6

The primary treatment of bacterial infectious en-

teritis is oral rehydration with early introduction of 

usual foods, with the diarrhoea resolving within a 

few days. Breastfeeding should not be discontin-

ued.8,9 Admission to the hospital is only warranted 

when the patient has poor oral tolerance or is de-

hydrated. Pharmacological treatment, and espe-

cially antibiotic therapy, is not recommended for 

the systematic treatment of all cases. The type of 

diarrhoea, clinical status, and involved pathogen 

must be taken into account. In gastroenteritis cas-

es caused by Shigella and of dysentery caused by 

Campylobacter and Salmonella, early treatment 

reduces the symptoms, the risk of bacteraemia 

and the risk of transmission by shortening the du-

ration of bacterial shedding in the stool.8 In cases 

of watery diarrhoea caused by Salmonella, signs of 

initial improvement with treatment may be de-

ceptive, as cultures become negative in early stag-

es but the rate of positive results increases at a 

later point. Treatment can lead to a higher relapse 

rate, cause adverse effects and increase bacterial 

resistance.8,10 Treatment is indicated in newborns 

and immunocompromised patients. Follow-up 

stool cultures are not recommended in cases of 

self-limiting disease in immunocompetent pa-

tients.11

Some of the antibiotics used most frequently in 

the treatment of Salmonella infections are amoxi-

cillin-clavulanic acid, fluoroquinolones (in adults 

or in older children when there is no other choice) 

and trimethoprim-sulfamethoxazole.12-17 The 

overall rate of ampicillin resistance of the Salmo-

nella isolates in this study was 77%. The higher 

rates of resistance were found in the isolates of 

serovar typhimurium (88%) compared to serovar 

enteritidis (25%). The rate of resistance to amoxicil-

lin-clavulanic acid was 20%. The overall suscepti-

bility to ciprofloxacin for all serotypes was approx-

imately 100%. These antibiotic susceptibility 

results are similar to those found in other studies 

conducted in Spain.14-17

Campylobacter resistance to fluoroquinolones has 

increased sharply in various countries since the 

1990s, and has been recognised as a public health 

problem.  This increase has coincided with the ap-

proval of fluoroquinolones for veterinarian use. In 

our study, 89% of the isolates were resistant to cip-

rofloxacin and 5% to erythromycin, figures that are 

similar to those reported by other authors. While 

the rate of macrolide resistance in clinical isolates 

of Campylobacter is not alarming, an increase in 

this rate has been documented both in animals 

and in humans.18

The most effective prevention strategies are health 

education, strict hygiene measures to prevent per-

son-to-person transmission, and in the case of Sal-

monella, treatment of carriers. Chronic carriage is 

defined as detection of Salmonella in stool or urine 

samples over a period of more than one year.10 

Eradication of chronic carriage is only indicated in 

healthcare workers, nursing home staff, patients 

with human immunodeficiency virus (HIV) infec-

tion, food handlers and members of the household 

of an immunocompromised individual.11
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ACRONYMS

CCD: charcoal, cefoperazone, deoxycholate, amphotericin  
CIN: cefsulodin, irgasan, novobiocin  HIV: human immuno-
deficiency virus  SMAC: sorbitol-McConkey agar  XLD: xy-
lose, lysine, deoxycholate.
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