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ABSTRACT

Introduction and objective: Infectious diarrheas are highly 
frequent and responsible for a major consumption of resources. 
This study identified the main diarrhea-causing microorganisms in 
a health area of Granada (Spain) and determined changes in the 
epidemiologic pattern over a five-year period.

Material and method: A retrospective study was conducted 
based on results obtained in the Microbiology Laboratory of 
Hospital Universitario Virgen de las Nieves (Granada, Spain).

Results: Out of the 25,113 stool microbiological and/or 
parasitological studies ordered, 2,292 microorganisms were identified 
in 2,152 samples from 1,892 patients. There was a predominance of 
bacterial diarrheas (50.1 %), mainly caused by Campylobacter spp. 
(22.2 %), whose frequency increased significantly during the last two 
years, and by Salmonella spp. (16.4 %), whose frequency remained 
stable during the whole study period. We highlight the high frequency 
of Rotavirus (33.5 %), although a significant decrease was observed 
during the last two years. Salmonella spp. was more frequently 
detected during the summer and autumn, Campylobacter spp. 
during the spring, and Rotavirus during the winter. Viral processes 
were predominant (53.3 %) in pediatric patients, mainly Rotavirus 
in under 2-yr-olds, whereas bacterial processes predominated in older 
children and adults. Diarrhea began at community level in 84.2 % of 
patients, requiring hospitalization in 25.8 % of cases, and diarrhea 
was nosocomial in the remaining 15.8 %. 

Conclusions: During the study period, there was a significant 
increase in the frequency of diarrhea caused by Campylobacter spp., 
a significant reduction in the frequency of diarrhea due to Rotavirus, 
and no change in the frequency of diarrhea due to Salmonella spp., 
all of which showing a marked seasonal distribution.

Key words: Diarrhea. Rotavirus. Campylobacter spp. Salmonella 
spp.

INTRODUCTION

Infectious diarrhea is a clinical situation experienced 
by most humans on one or many occasions throughout 
their lives. Although usually self-limiting, with scant lo-
cal or systemic repercussion, it can occasionally produce 
an important clinical deterioration that requires specific 
therapeutic measures or hospitalization and can even, in 
the most severe cases, end in the death of the patient. It 
represents a major public health problem responsible for 
elevated health costs and resource consumption in both 
primary and hospital care (1,2).

The characteristics of the diarrhea and the clinical sit-
uation of the affected individual largely depend on the 
pathogen involved and patient-related factors, such as 
age, immune response capacity, mucosal structure, and 
gut microbiota (3). The most frequently involved micro-
organisms are: bacteria, such as Salmonella spp., Cam-
pylobacter spp., Yersinia spp., Shigella spp., Aeromonas 
spp., Escherichia coli, Listeria monocytogenes, Staphylo-
coccus aureus, Bacillus cereus, Clostridium difficile, or 
Clostridium perfringens, among others; viruses, such as 
Rotavirus, Norovirus or Adenovirus; and protozoa, such 
as Giardia lamblia, Cryptosporidium parvum, Isospora 
belli, Entamoeba histolytica, or Cyclospora cayetanensis. 

The digestive transmission of these microorganisms 
from the intake of contaminated food or water and their 
interpersonal transmission are responsible for outbreaks or 
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epidemics, although most cases of diarrhea are sporadic. 
It is difficult to establish the true incidence of infectious 
diarrhea, because it is a self-limiting process and not all 
patients seek medical care for this condition (4). Moreover, 
microbiological studies are not always conducted and, 
when performed, do not always identify the pathogen (2). 
Although the main treatment, based on oral rehydration 
measures, is often adequate, some situations require spe-
cific antimicrobial treatment (1). This should be prescribed 
as a function of the clinical status of the patient and the 
microorganisms most frequently involved in the etiology 
of the process in each geographic area.

The objective of this study was to identify the main 
microorganisms causing infectious diarrhea in our setting 
between 2007 and 2012 and establish their relative fre-
quency and distribution according to the sex and age of 
patients, the origin of the sample or ordering department, 
and their annual and seasonal time course.

MATERIAL AND METHOD

A retrospective descriptive study was conducted using 
the data from the MicrobDynamic laboratory information 
system (Francisco Soria Melguizo, SA, Madrid, Spain) of 
the Microbiology Department of the Hospital Universitario 
Virgen de las Nieves (Granada, Spain) on the results of 
microbiological and/or parasitological diagnostic tests of 
stool samples from patients with episodes of diarrhea and/
or non-acute abdominal pain, ordered between October 
1, 2007 and September 30, 2012. The hospital complex 
comprises three hospitals (General/Specialty Hospital, 
Maternity/Child Hospital, and Traumatology and Reha-
bilitation Hospital) that meet the demands of the North 
Hospital Area of Granada province, which includes the 
Primary Care Health Districts of North Granada, Santa Fe, 
and Guadix and the Basic Health Area of Alcalá la Real 
(Jaén, Spain), serving a reference population of around 
440,000 inhabitants.

Figure 1 depicts the process of recovering data from the 
registry of microbiological samples. Searches of the lab-
oratory information system yielded the results of all tests 
conducted in stool samples during the study period. Those 
with negative results were excluded (reported at the time as 
“no enteropathogenic bacteria detected”, “negative antigen 
detection”, “absence of fresh parasitic forms”, or “absence 
of acid-fast organisms”): We only selected those with pos-
itive microbiological and/or parasitological results, i.e., 
indicating the presence of the microorganism (bacteria, 
virus, or parasite) detected and identified in the sample 
and therefore considered as etiologically responsible for 
the clinical process motivating the request for the study. 

A specific database was designed to collect relevant in-
formation based on the positive results selected. Data were 
gathered on: The affiliation of each patient (by clinical 
record number and his/her initials), dates of the reception 

of the sample and the emission of the report of the results, 
demographic variables (age, sex, and place of residence), 
outpatient or hospital origin of the sample (and, in the latter 
case, the department in which the patients were hospital-
ized), and, finally, the microorganism(s) identified. In order 
to avoid inclusion bias in the positive results, a control 
of duplicates was performed by using the clinical record 
number and initials of patients. In cases in which there was 
more than one positive result for a single patient, we ruled 
out studies with an interval of less than 7 days between 
the reception of the stool sample and the emission of a 
previous report and with the same microbiological and/or 
parasitological result, which were considered duplicate or 
control studies. 

Next, the Integrated System of Management and In-
formation for Health Care in Andalusia (Spanish initials, 
DIRAYA) was used to review the digitalized clinical 
records of the selected patients and collect clinical data 
(presence of abdominal pain, dehydration, neurological 
disorders, or fever, characteristics of the stool, duration of 
the episode, and days of hospital stay, when appropriate), 
personal history of interest, hospital or community origin 
of the diarrhea (considered of hospital/nosocomial origin 
when the onset was more than 72 h after hospital admis-
sion or less than 72 hours after hospital discharge), and 
other analytical data.

Non-parametric statistical tests were applied. Binomial 
tests were used to compare the detection frequency of each 
microorganism as a function of the patients’ sex and age; 
and the Kruskal-Wallis and Mann-Whitney U tests were 
used to compare the length of hospital stay as a function 
of the etiology of the clinical process, to evaluate changes 
in the annual and seasonal distribution of each microor-
ganism, and to establish the possible association of these 
changes with temporal variations in the number of mi-
crobiological and/or parasitological studies ordered. SPSS 
18.0 software was used for the statistical analysis. P<0.05 
was considered significant in all tests.

RESULTS

Description and distribution of the microorganisms 
identified 

Out of a total of 25,113 requests for microbiological and/
or parasitological studies during the five-year study period, 
2,292 clinically relevant microorganisms were identified in 
2,152 stool samples from 1,892 different patients, yielding 
an accumulated 5-year incidence of 430 cases/100,000 in-
habitants in the reference population. According to these 
results, an average of around one study in ten yielded a 
positive result, with a mean of 38 microorganisms iden-
tified per month from a mean of around 419 requests per 
month. Table I shows the distribution of these microor-
ganisms by genus and species and their percentage with 
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respect to the number of requests for microbiological and/
or parasitological study for each type of microorganism. 

We identified 1,149 bacteria (50.1 % of all microorgan-
isms) from 15,062 requests for stool culture or C. difficile 
toxin detection by immunochromatography, giving a di-
agnostic performance of 7.6 positive results per 100 stud-
ies conducted. The best-performing diagnostic procedure 
was the detection of viruses in stool samples, with 1,001 
viruses (43.7 % of identified microorganisms) being iden-
tified out of 3,049 requests, a mean of 33 positive results 
per 100 studies conducted. The detection of parasites was 
the worst-performing procedure, with 142 (6.2 %) being 
identified out of 7,002 requests, an average of 2 positive 
results per 100 studies conducted.

Although there was a predominance of bacterial diar-
rheas, especially those caused by Campylobacter spp. (n 
= 509; 22.2 %) and Salmonella spp. (n = 377; 16.4 %), 
we highlight the elevated relative frequency of Rotavirus 
(n = 768; 33.5 %). Among the parasites, only G. lamblia, 
Entamoeba coli, E. histolytica, Endolimax nana, and Cryp-
tosporidium spp. were detected in patients with diarrhea; 

the remaining parasites were identified in patients with 
non-specific abdominal discomfort or non-acute abdominal 
pain. A single microorganism was identified as responsible 
for the clinical process in 2,017 samples (93.7 %), while 
more than one microorganism was detected in 135 samples, 
most frequently a combination of two viruses (85 samples), 
notably Rotavirus-Adenovirus (78 cases). In 110 patients, 
the same microorganism was detected in two or more sam-
ples obtained with an interval of more than one week. 

Distribution of infections according to the sex  
and age of patients 

Among the 1,878 patients for whom sex was recorded 
(99.3 % of the total study sample), 53.0 % were males. 
Bacterial and viral infections were significantly more fre-
quent in males (53.2 % vs. 46.8 %, p = 0.031; and 54.7 % 
vs. 45.3 %, p = 0.003; respectively), whereas parasitiza-
tions were more frequent in females (58.7 % vs. 41.3 %, 
p = 0.045).

Fig. 1. Data recovery process based on the registry of microbiological samples. 

Consultation in MicrobDynamic
Microbiological and/or parasitological studies in stool samples 

conducted between October 1 2007 and September 30 2012

Tests with negative result
–  No enteropathogenic bacteria detected
–  Negative antigen detection
–  Absence of fresh parasitic forms
–  Absence of acid-fast forms

Tests with positive result
Detection and identification of at least 
one microorganism (bacterium, virus,  

or parasite) in the sample

Clinical and analytical data gathering 
(DIRAYA)

Registration in a database
–  Medical record number
–  Initials of the name
–  Date of sample reception
–  Date or report emission
–  Age
–  Sex
–  Place of residence
–  Origin of the sample
–  Ordering department
–  Microorganism(s) identified

Duplicate control
Studies conducted in a single patient 

with an interval of < 7 days and the same 
microbiological and/or parasitological 

result were excluded
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Among the 1,851 patients (97.8 %) for whom the age 
was recorded, the mean age was 14.9 ± 24.5 yrs (ranging 
from 1 month to 100 yrs); 75.5 % of patients were un-
der-14-yr-olds, and the under-2-yr-old age range was the 
most frequent (47.1 %). Among the infants, there was a 

higher frequency of viral (53.3 % of cases) versus bacte-
rial (41.9 %) and parasitical (4.8 %) cases, although the 
classification by age ranges showed that this predominance 
was largely attributable to the high frequency of viral diar-
rhea due to Rotavirus in the under-2-yr-olds, with bacterial 

Table I. Distribution of the 2,292 microorganisms identified in stool samples obtained from patients with episodes of diarrhea 
and/or non-acute abdominal pain and the percentage with respect to the number of study requests for each type  

of microorganism (bacteria: 15,062 requests; viruses: 3,049 requests; parasites: 7,002 requests)

Microorganism Genus or species identified Absolute frequency Detection percentage

Bacteria

Campylobacter jejuni subsp. jejuni 316 2.10 %

Campylobacter coli 35 0.23 %

Campylobacter spp. 158 1.05 %

Salmonella enteritidis serogrupo A 3 0.02 %

Salmonella enteritidis serogrupo B 198 1.31 %

Salmonella enteritidis serogrupo C 41 0.27 %

Salmonella enteritidis serogrupo D 118 0.78 %

Salmonella spp. 17 0.11 %

Clostridium difficile (toxin) 147 0.98 %

Aeromonas hydrophila 60 0.40 %

Aeromonas caviae 2 0.01 %

Aeromonas spp. 10 0.07 %

Yersinia enterocolitica 34 0.23 %

Shigella sonnei 7 0.05 %

Shigella boydii 2 0.01 %

Shigella flexneri 1 0.01 %

Viruses

Rotavirus 768 25.19 %

Adenovirus 164 5.38 %

Norovirus 58 1.90 %

Astrovirus 11 0.36 %

Parasites

Giardia lamblia 62 0.89 %

Entamoeba coli 17 0.24 %

Ascaris lumbricoides 17 0.24 %

Blastocystis hominis 12 0.17 %

Cryptosporidium spp. 8 0.11 %

Hymenolepis nana 5 0.07 %

Enterobius vermicularis 4 0.06 %

Trichuris trichiura 4 0.06 %

Endolimax nana 4 0.06 %

Uncinarias 3 0.04 %

Strongyloides stercoralis 3 0.04 %

Entamoeba histolytica 2 0.03 %

Iodamoeba butschlii 1 0.01 %
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infections being more frequent at older ages. Among the 
adults, bacterial infections were significantly more fre-
quent than the other etiologies considered together in all 
age ranges (78.2 % vs. 21.8 %, p < 0.001).

Differences in the origin of the sample  
and department ordering the study 

Out of the 2,149 cases (99.9 %) for which the origin of 
the sample was recorded; 44.4 % derived from primary 
or specialized care outpatient departments, 34.6 % from 
hospital departments, and 20.1 % from the emergency area. 
therefore, most (64.5 %) of the microorganisms identified 
were from outpatient samples. In addition, 0.9 % of sam-
ples were from other hospitals –Hospital Provincial San 
Juan de Dios (Granada, Spain), Hospital de Alta Resolu-
ción de Alcalá la Real (Granada, Spain), and Complejo 
Hospitalario de Jaén (Jaén, Spain). The clinical samples in 
which bacteria and parasites were identified were mainly 
from outpatient departments, while the samples in which 
viruses were identified were mainly from hospital depart-
ments, notably the Pediatrics Department. Samples of 
under-2-yr-old patients were most frequently from hos-
pital departments (Pediatrics, Pediatric ICU, or Pediatric 
Surgery), whereas those from older children were mainly 
from outpatient departments. Samples from adult patients 
aged between 15 and 44 yrs were most frequently from 
outpatient departments, especially from Primary Care and 
Gastroenterology Departments, while samples from older 
patients were most frequently from hospital departments.

Out of the 1,811 (95.7 %) patients for whom the origin 
of the clinical process was recorded, it was community 
acquired in 1,525 patients (84.2 %), 393 (25.8 %) of whom 
required hospitalization, and it began during a previous 
hospitalization for a reason other than diarrhea or after hos-
pital discharge in the other 286 patients (15.8 %). In both 
cases, the clinical process was nosocomial diarrhea, and it 
was an intercurrent process in 56 % of these patients. The 
diarrheas most frequently requiring hospitalization were 
those of viral origin (> 50 %) and, in all cases, more than 
half of the admissions were intercurrent. The mean hospi-
tal stay was 6.2 ± 6.5 days for the 393 patients requiring 
hospitalization, all as a consequence of diarrhea, but was 
25.2 ± 38.1 days for those with intercurrent diarrhea (17 ± 
15.3 days when the 26 patients with extreme hospital stays 
> 70 days are not considered). 

Table II summarizes the main demographic and epide-
miologic data associated with the most frequently identified 
microorganisms. Diarrheas caused by Campylobacter spp., 
Rotavirus, and Adenovirus were significantly more frequent 
in males versus females, with no gender differences in those 
produced by Salmonella spp. or G. lamblia. Moreover, they 
were all (except for those produced by G. lamblia) signifi-
cantly more frequent in under-14-yr-old children, especially 
the viruses, as commented above. In most cases, the sam-

ples were of community origin (Primary Care and Special-
ized Care Outpatients), given that in more than 75 % of cas-
es, according to the etiology, the clinical process began at 
outpatient level and did not require hospitalization (except 
in the case of diarrhea due to Rotavirus, with around half of 
the samples coming from hospitalization rooms in the Pe-
diatric Department, despite their more frequent outpatient 
onset, given the need for the hospitalization of patients as 
a consequence of the clinical course). 

When the diarrhea was caused by any of these microor-
ganisms (Table II), the mean hospital stay was longer when 
the clinical process was caused by G. lamblia (23.3 days ± 
21.2), Campylobacter spp. (22.3 days ± 47), or Rotavirus 
(20.5 days ± 43.5). However, there were no statistically 
significant differences (p > 0.05 in all cases) in hospital 
stay among these etiologies or in comparison to others, 
such as Salmonella spp. (10.1 days ± 19) or Adenovirus 
(18.9 days ± 27.3).

Annual and seasonal distribution of infectious 
diarrheas 

Finally, we analyzed the annual (considering periods 
between October and September) and seasonal distribution 
of the number and type of microorganisms identified in 
relation to temporal variations in the number of requests 
for microbiological and/or parasitological studies of stool 
samples during the study period. A significant increase (p 
= 0.016) was observed in the detection of bacteria during 
the last two years, which was not a consequence of the 
increase in requests, which remained stable and with no 
seasonal variations. Considering only the most frequently 
identified bacteria (Fig. 2A), it can be observed that the 
frequency of Campylobacter spp. significantly increased 
during the last two years in comparison to the rest of the 
study period (p = 0.029), with more than double the num-
ber of cases during the last year with respect to the first 
three years, while cases of Salmonella spp. (and of oth-
er bacteria) remained stable during the study period. The 
seasonal distribution of these bacteria (Fig. 2B) showed 
that Salmonella spp. was more frequently detected during 
the summer and autumn and Campylobacter spp. during 
the spring. Moreover, there were peaks of higher relative 
frequency of bacterial diarrheas in June 2008, May 2011, 
September 2011, and August 2012.

The annual development and seasonal distribution of 
predominant viruses were also analyzed, showing that 
Rotavirus was the most frequent during the period 2008-
2010 (Fig. 2A), followed by a significant reduction (p = 
0.043). Consideration of the frequency of Rotavirus as a 
function of the season (Fig. 2B) showed that the number 
of cases during the winter was significantly higher than in 
the other seasons (p = 0.016), which was not the case for 
the other viruses, especially Adenovirus, which showed no 
significant seasonal differences. There were peaks of high-
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er relative frequency of viral diarrheas in April 2008 and 
May-July 2009, i.e., outside the winter period, although 
comparison of these frequencies with those observed for 
the same months in different years yielded no significant 
differences (p = 0.406).

With respect to parasites, the relative frequency was in 
general low, with no significant annual or seasonal differ-
ences throughout the study period, although a peak was 
observed in July 2008. 

Table II. Demographic and epidemiologic data associated with the most frequently identified microorganisms

Campylobacter spp.
(n = 509)

Salmonella spp.
(n = 377)

Rotavirus
(n = 768)

Adenovirus
(n = 164)

Giardia lamblia
(n = 62)

Sex Male*
58.4 %  
p < 0.001

50.7 %  
p = 0.837

55 %  
p = 0.007

57.8 %  
p = 0.049

60 %  
p = 0.931

Age

Mean (yrs) 12.6 ± 21.2 19.1 ± 25.2 2.6 ± 9.2 1.9 ± 5.8 17.4 ± 20.5

Children (≤ 14 
yrs)**

78.7 %  
p < 0.001

68.7 %  
p < 0.001

95.1 %  
p < 0.001

96.3 %  
p = 0.001

69.5 %  
p = 0.111

Origin of the sample

Hospital 15.6 % 19.7 % 50.5 % 45.5 % 6.7 %

Emergency 
Department

25.2 % 35.3 % 16.1 % 19 % 6.7 %

Outpatient 
Department

59.3 % 44.7 % 33.3 % 35.6 % 86.7 %

Other hospital - 3 % - - -

Ordering department 

Primary Care 53.7 % 41.3 % 30.2 % 33.7 % 65 %

Pediatrics 29.3 % 33.2 % 65.8 % 60.7 % 13.4 %

Nephrology 2.2 % 3.7 % 0.1 % - 1.7 %

Gastroenterology 3.5 % 3.2 % 0.1 % - 8.3 %

Internal Medicine 1 % 1.6 % - - 1.7 %

Hematology 1.8 % 1.1 % 2.9 % 3.1 % -

Gynecology - 0.8 % 0.3 % 0.6 % -

Infectious Diseases 0.2 % 0.3 % - - -

General Surgery 0.6 % 0.3 % - - -

Oncology 0.2 % 0.3 % - - -

Urology 0.4 % - - - -

Neurology 0.2 % - - -

Traumatology 0.2 % - - - 1.7 %

Intensive Care Unit 0.2 % - - - -

Dermatology 0.2 % - - - -

Endocrinology 0.2 % - - - -

Cardiology - - - - 1.7 %

Other departments 6.10 % 14.20 % 0.70 % 1.80 % 6.70 %

Medium of process onset Outpatient 92.6 % 97 % 75.0 % 80.7 % 94.6 %

Hospitalization Yes 16.8 % 28.4 % 55.6 % 49.1 % 10.7 %

Intercurrent clinical process Yes 51.2 % 20.7 % 60.1 % 56.3 % 57.1 %

Length of hospital stay 
(days)

Mean 22.3 ± 47 10.1 ± 19 20.5 ± 43.5 18.9 ± 27.3 23.3 ± 21.2

*p values obtained when comparing the percentage of each identified microorganism between sexes. **p values obtained when comparing the percentage of each 
identified microorganism between children and adults.
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DISCUSSION

In our study, Rotavirus, Campylobacter spp., and gas-
troenteric Salmonella were, in this order, the most fre-
quently identified microorganisms in stool samples from 
patients with diarrhea. In general, bacterial and viral infec-
tions were more frequent in males than in females at all age 
ranges, in agreement with observations by other authors. In 
adult ages, this may be attributable to the higher frequency 
of risk practices in males than in females, including less 
care in the handling of food or the greater consumption of 
undercooked food (5). However, this would not explain the 
higher frequency among male children, because no sex dif-
ferentiation in risk practices can be affirmed in early ages. 

Various authors have reported that these three microor-
ganisms show the highest incidence rates during infancy 
(6). We also found that the under-2-yr-old children had the 
highest frequency of viral diarrheas, especially due to Ro-
tavirus (including frequent coinfections with Adenovirus), 
with bacterial infections being predominant at older ages. 
Among the latter, the mean age of pediatric patients with 
diarrhea caused by Campylobacter spp. was lower than the 
age of those with salmonellosis, as demonstrated in other 
studies (7), and this difference in age was also observed in 
the adult population.

Most of the stool samples that yielded positive results 
were of out-of-hospital origin, because the clinical pro-
cedure began in an outpatient setting. However, among 
the under-2-yr-old patients, the stool samples were main-
ly from hospital departments, either because, despite the 
out-of-hospital onset, they required hospital admission, a 
common practice due to their young age and to the clinical 
characteristics of diarrhea, which can course with intense 
dehydration (8-10), or because the viral diarrhea was nos-
ocomial, which is also frequent (11).

Regardless of the etiology, patients with viral diarrhea 
more often required hospitalization and their mean hospital 
stay was longer than that of patients with bacterial diar-
rhea. Among the latter, hospitalization was more frequent 
when diarrhea was produced by Salmonella spp. but the 
duration of hospital stay, if required, was longer when the 
cause was Campylobacter spp. As indicated by other au-
thors, there is a characteristic dissociation between the high 
frequency of diarrhea due to Campylobacter spp. and the 
low need for hospitalization, contrasting with observations 
in the case of Salmonella spp. (12). The greater length of 
hospital stays by patients with diarrhea due to G. lamblia 
is because the admission was intercurrent in 75 % of these 
cases.

The present study also showed a significant increase 
in diarrheas caused by Campylobacter spp. and a signif-
icant decrease in those due to Rotavirus during the last 
two years of the study, with no change in diarrheas caused 
by Salmonella spp. No studies have been published in 
our health area that could indicate whether this a current 
trend; however, various studies conducted in other areas of 

Spain during the past two decades have demonstrated that 
there has been an epidemiologic change, from situations in 
which rates of infection due to Salmonella spp. were higher 
than those caused by Campylobacter spp. (13) to a com-
pletely opposite situation, with a progressive increase in 
the frequency of clinical cases produced by Campylobacter 
spp. (12,14,15). At any rate, this increase was observed 
during the last two years of the study and we could not es-
tablish whether it was due to epidemic outbreaks, because 
of the lack of recorded data to confirm this possibility with 
complete reliability; higher peaks of frequency of bacterial 
diarrheas were observed in May 2011, September 2011, 
and August 2012, which may correspond to outbreaks, but 
they were not documented as such. For this reason, cannot 
establish whether this trend will be maintained trend in 
subsequent years or is an exceptional situation that may 
subsequently be reversed.

On the other hand, two oral vaccines against Rotavirus 
formed by live attenuated viruses (one monovalent, which 
includes serotype G1P1A, and another pentavalent, with 
serotypes G1 to G4 and P1A) have been commercialized 
in Spain since 2007, and both have demonstrated their 
effectiveness in various studies (16-18). Although these 
vaccines have not yet been included in the vaccine calen-
dar, they are recommended by various scientific societies, 
including the Spanish Pediatrics Association (Asociación 
Española de Pediatría), and are frequently prescribed and 

Fig. 2. Annual (A) and seasonal (B) development of the number of cases 
of diarrhea due to Salmonella spp., Campylobacter spp., and Rotavirus.

A

B
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recommended to parents by pediatricians for infants under 
6 months old. According to some authors, this has translat-
ed into a gradual increase in vaccine coverage year by year 
(19) and has been associated with a significant reduction in 
the incidence of diarrheas by Rotavirus and especially in 
hospitalizations for this reason (8,19). However, some au-
thors consider that it is difficult to determine the true data 
on vaccine coverage in our country, and it is therefore not 
possible to establish a definitive causal relationship (10).

The pattern of seasonal distribution of the most frequent 
infectious diarrheas in this study was similar to that report-
ed by other authors: Salmonella spp. was detected more 
frequently during the summer and autumn (13,20), Cam-
pylobacter spp. during the spring (5), and Rotavirus during 
the winter (8,19). Although it is possible that the detected 
peaks may correspond to epidemic outbreaks, the recorded 
data do not allow this to be definitively confirmed.

Given that our study was retrospective and based on the 
reports emitted by the Microbiology Department, an im-
portant limitation is that these reports occasionally lacked 
some important demographic data for the patients (because 
they are sometimes not included in the order form attached 
to the sample or, in the case of requests from Primary Care, 
because it was not possible to access the clinical records 
electronically). Therefore, these data were not complete 
for all study patients. It was only possible to gather data, 
although incomplete, on data such as the sex and age of 
patients, the community or hospital origin of the sample, 
and the department ordering the microbiological study. 
Likewise, the systematic gathering of some important 
clinical data related to the clinical process in each of the 
study episodes was not possible (including personal history 
of interest, characteristics of the stool, pathological prod-
ucts, or presence of abdominal pain, fever, dehydration, 
neurological disorders, biochemical and/or hematological 
analytical disorders, etc.). This was because in most cases 
the medical reports and clinical records did not include this 
information, the report was incomplete in cases in which 
some data could be gathered, or it was not possible to 
differentiate whether clinical/analytical data in the report 
were due to the clinical process that originated the request 
for the microbiological and/or parasitological analysis or to 
other concomitant diseases. Thus, in the cases in which the 
same microorganism was detected in two or more samples 
obtained with an interval of > 1 week, it could not be de-
termined whether this situation was due to a persistence of 
the microorganism in the patient or to a re-infection by the 
same microorganism, because there was no negative study 
between the two samples and there were no data indicating 
the clinical evolution of the patient during this time.

Another important limitation is that, as in other studies, 
patients with symptoms of diarrhea and/or non-acute ab-
dominal pain whose physicians did not order stool micro-
biological and/or parasitological study were not recorded; 
hence, the true data are underestimated and largely deter-
mined by the severity of the clinical process. Nevertheless, 

the data provided in the present study are comparable with 
those of various regional, national, and international stud-
ies conducted in similar situations.

In conclusion, there was a significant increase in the 
frequency of diarrheas due to Campylobacter spp. in our 
health area during the study period and a significant de-
crease in those produced by Rotavirus, while the frequency 
of processes caused by Salmonella spp. did not change. 
These microorganisms also showed a marked seasonal dis-
tribution. Further periodical studies in the same area are 
necessary to definitively confirm these trends and verify 
whether they truly correspond to an epidemiologic change 
or simply respond to exceptional situations.
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