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Summary

BACKGROUND: Campylobacter spp. are a frequent 
cause of gastroenteritis, presenting in some patients as 
an acute abdominal emergency. Here we describe the dis-
tinctive clinical characteristics of these patients.

METHODS: We designed a retrospective, single-centre, 
observational study. Children and adolescents under 18 
years of age who had positive stool cultures for Campy-
lobacter spp. during the period between June 1, 2008 
and May 31, 2016 were identified from our database. 
Hospitalised patients with Campylobacter spp. were then 
matched for age and gender with patients hospitalised 
for gastroenteritis of other or unknown aetiology. Patients 
who had undergone abdominal radiographic investigation 
or had received a surgery consultation were included as 
“acute abdomen” (AA) cases. Demographics, clinical char-
acteristics and management were compared between AA 
and non-AA cases.

RESULTS: One hundred and forty-one patients with cul-
tures positive for Campylobacter spp. were included in the 
analysis. Nineteen patients were identified as AA cases. 
Fewer of these had diarrhoea (14/19, 74% vs 117/121, 
97%; p = 0.02) and more reported a lower sense of gen-
eral wellbeing (8/18, 44% vs 8/108, 7%; p <0.001). Lo-
calised pain (9/18, 50% vs 20/115, 17%; p = 0.002) and 
abdominal tenderness (2/18, 11% vs 0/111; p = 0.02) were 
also more common among AA cases. Forty-four patients 
with Campylobacter spp. infections were hospitalised and 
matched with 44 patients with gastroenteritis of other or 
unknown aetiology. Campylobacter spp. infection (risk ra-
tio 3.6, 95% CI 1.3–9.7; p = 0.01) was positively correlated 
with being seen by a surgeon and/or a prescription for ra-
diological examination.

CONCLUSIONS: We identified a subset of patients with 
Campylobacter spp. gastroenteritis who present as an 
acute abdominal emergency. The presentation of these

patients was characterised mainly by the nature of the as-
sociated abdominal pain.

Introduction

Campylobacter species are a major cause of acute bacterial 
enterocolitis. Most infections are acquired through the con-
sumption and handling of poultry. In Europe, the annual in-
cidence varies from 1 case per 100,000 in Poland to more 
than 50 cases per 100,000 in Germany and the Netherlands 
[1]. In Switzerland, the incidence of campylobacteriosis in-
creased to 100 cases per 100,000 inhabitants in 2016 [2].

The major symptom of campylobacteriosis is diarrhoea. In 
a school outbreak in Spain, 93.6% of 81 cases reported 
diarrhoea. Abdominal cramps, fever, nausea and vomiting 
were present in 89.6%, 61.5%, 29.7% and 28% of cases, 
respectively [3]. Asymptomatic carriage is also well de-
scribed. In a prospective, population-based cohort study of 
gastroenteritis conducted in the UK, Campylobacter spp. 
documentation was reported in 0.7% of 2,264 controls 
compared to in 12.2% of 2,893 cases [4]. Asymptomatic 
carriage may be even more common in low-income coun-
tries. In a cohort study conducted in Mexico, only 30% of 
children under five years of age with positive stool cultures 
for Campylobacter spp. were symptomatic [5].

Previous studies have reported that Campylobacter spp. 
enteritis (CSE) may present as an acute abdominal emer-
gency. In several case reports and series of patients hos-
pitalised with CSE, authors reported variable numbers of 
patients in whom appendicitis was suspected, necessitating 
radiological work-up and the scheduling of surgical proce-
dures [6–16]. In most such cases, the possibility of appen-
dicitis was ultimately excluded. According to Lamps, even 
when a Campylobacter spp. was isolated from the appen-
dix, the latter was mostly macroscopically normal, without 
transmural inflammation [17].

In our regular paediatric practice, we observed some cases 
of CSE that presented as acute abdominal emergencies,
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necessitating radiological work-up and/or surgical evalu-
ation. The main objective of our study is to describe the
distinctive clinical characteristics of these patients in com-
parison to the other patients with CSE. Our secondary ob-
jective is to compare hospitalised patients with CSE with
patients hospitalised for gastroenteritis from other causes
to determine whether the clinical presentation as an “acute
abdomen” (AA) case can distinguish those two groups.

Patients and methods

Design, setting and population

This study is a retrospective, single-centre, observational
study performed in a tertiary care hospital (Lausanne Uni-
versity Hospital, Lausanne, Switzerland). Children and
adolescents under 18 years of age who had positive stool
cultures for Campylobacter spp. between June 1, 2008 and
May 31, 2016 were eligible for inclusion in our study. Due
to its retrospective design, with no harm to the patients an-
ticipated, no informed consent was requested. This study
was approved by the institutional ethics committee and
was conducted in accordance with the principles of the De-
claration of Helsinki, the Good Clinical Practice standards,
and Swiss regulatory requirements.

Data collection

All eligible patients with CSE were identified from the
database associated with the microbiological laboratory at
our institution. The database, named MOLIS, includes all
the patients and all information on laboratory tests, from
the initial specimen to the final result (preanalytic, ana-
lytic and postanalytic). The database did not undergo any
changes during the period stated above.

To verify whether the AA presentation is specific to CSE,
we compared hospitalised CSE patients with patients hos-
pitalised for gastroenteritis of other aetiologies. To limit
selection bias (notably a younger age for patients hospi-
talised with viral gastroenteritis), we matched each CSE
patient with a control patient. For this, we identified all pa-
tients hospitalised for gastroenteritis of a different or un-
known aetiology by searching our computerised patient
records by diagnostic code (ICD 10 diagnostic codes:
A04.0, A04.1, A04.2, A04.3, A04.4, A04.6, A04.7, A04.8,
A08.0, A08.1, A08.3, A08.4, A08.8, A09.0, A09.9). We
then manually selected the individual patients whose age
and gender best matched each hospitalised patient with
CSE. Relevant information relating to clinical presenta-
tion, orientation, work-up, and management were retro-
spectively retrieved from the medical records. The same
methods of clinical information sourcing and the same
measurements were used for all the participants. Children
with no clinical information were subsequently excluded.
All patients who had undergone abdominal radiography
(ultrasound or computed tomography) or had received a
surgical consultation were identified as AA cases.

Statistical analysis

Demographic information (e.g., gender, origin, age), clini-
cal characteristics (e.g., presenting symptoms, comorbidi-
ties), and management (e.g., hospitalisation, hydration, an-
tibiotic treatment) were compared between the groups.

Student’s T-test or the Kruskal-Wallis test was used for
continuous variables and a chi-square test or Fisher’s exact
test was used for categorical variables. To determine sig-
nificant predictors of the primary outcome (AA presenta-
tion) in the CSE population, we performed a multivariate
logistic regression with the potential predictors identified
in the univariate analyses (with no additional covariates)
and calculated the adjusted odds ratios (ORs) and 95%
confidence intervals (CIs). For our matched hospitalised
population, as our matching was based on an exposure
variable we used a conditional Poisson regression model
with grouping on the matched sets to estimate the risk of
having an AA presentation with CSE compared to with
gastroenteritis of other origin [18]. Risk ratios were calcu-
lated and adjustments were then made sequentially for oth-
er possible predictors of AA presentation, as identified in
the CSE population.

All tests were two-tailed, and a P-value ≤0.05 was consid-
ered statistically significant. The statistical analyses were
computed using Stata software (Stata/IC 11.2 for Mac;
StataCorp, Lakeway, TX).

Results

CSE population

Between June 1, 2008 and May 31, 2016, 143 positive cul-
tures for Campylobacter spp. were identified in 143 pae-
diatric patients (figure 1). Two patients were excluded due
to the absence of medical records. Nineteen patients had
undergone abdominal imaging (n = 18) and/or received
a surgical consultation (n = 15) and were identified as
AA cases. There were 122 non-AA CSE cases. Demo-
graphic information was similar between the two groups
(table 1). Median age was 8 years (IQR 2–12.8 years); and
the population included 60 females (43%) and 81 males
(57%). There were 16 patients (14%) with comorbidities.
Two patients had gastrointestinal diseases (one case of hy-
poganglionosis, one of anorectal malformation); two pa-
tients suffered from congenital heart disease; six patients
were immunosuppressed (three cases of cancer, one case of
sickle cell disease, one splenectomy for chronic idiopathic
thrombocytopenic purpura, one renal transplantation); four
patients had neuropathy (one case of muscular dystrophy,
one case of chromosomal anomaly with epilepsy and de-
velopmental delay, two developmental delays of unknown
origin); one patient had bladder exstrophy; and one patient
had interstitial desquamative pneumopathy. Comorbidities
were more common among AA than among non-AA cases
(4/19, 21% vs 12/99, 12%), but the difference was not sta-
tistically significant (table 1).

Clinical presentation of CSE patients

The most frequent complaint was diarrhoea (131/140,
94%), followed by loss of appetite (62/72, 86%), fever
(111/132, 84%), abdominal pain (101/132, 77%), and vom-
iting (59/118, 50%) (table 1). Of these, only the frequency
of diarrhoea differed significantly between the two groups
(14/19, 74% for cases vs 117/121, 97% for controls; p =
0.02). The vast majority of patients (95 out of 118, 80%)
had bloody and/or mucous diarrhoea. General wellbeing
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was worse in AA cases (8/18, 44%) than in non-AA cas-
es (8/108, 7%; p <0.001). Although the proportion of pa-
tients reporting abdominal pain was similar between the
two groups, the character of the pain differed significant-
ly. Nine out of 18 AA cases (50%) compared to 20 out of
115 non-AA cases (17%) had localised pain (p = 0.002);
and 2/18 AA cases (11%) compared to 0/111 non-AA cases
had abdominal tenderness (p = 0.02)(table 1). There was,
however, no difference in rebound pain, which was present
in only five patients. Finally, there was no difference in

maximum temperature, dehydration state, or the duration
of symptoms before consultation (table 1).

In a multivariate logistic regression model including the
following three variables associated with an AA presen-
tation, we confirm that localised pain (OR 7.4, 95% CI
2–27.4; p = 0.003), absence of diarrhoea (OR 19.4, 95% CI
3–126.6; p = 0.002), and poor general wellbeing (OR 6.1,
95% CI 1.4–26.3; p = 0.02) were positively correlated with
being seen by a surgeon and/or a prescription for radiolog-
ical examination.

Figure 1: Flowchart of inclusion and group assignment. Abbreviations: CS: Campylobacter species; CSE: CS enteritis; AGE: acute gastroen-
teritis; AA: acute abdomen * Patients whose age and gender best match the 44 CSE inpatients.

Table 1:
Clinical and demographic characteristics of the study population.

Characteristic All subjects (n = 141) Non-AA cases (n = 122) AA Cases (n = 19) P-value

Gender, n female/total (%) 60/141 (43) 51/122 (42) 9/19 (47) 0.6

Origin, n Switzerland (%) 80/141 (57) 69/122 (57) 11/8 (58) 0.9

Age, median years (IQR) 8 (2–12.8) 7.5 (3–12.8) 9.4 (2.8–13.6) 0.6

Comorbidities (%) 16/118 (14) 12/99 (12) 4/19 (21) 0.3

Duration of symptoms, median days (IQR) 3 (1–4) (n = 132) 3 (1–5) (n = 115) 3 (1–3) (n = 17) 0.3

Maximum temperature (SD) 39.2 (0.6) (n = 91) 39.2 (0.6) (n = 79) 39.2 (0.6) (n = 12) 0.6

Abdominal pain, n/total (%) 101/132 (77) 87/114 (76) 14/18 (78) >0.99

Localised pain, n/total (%) 29/133 (22) 20/115 (17) 9/18 (50) 0.002

Tenderness, n/total (%) 2/129 (2) 0/111 2/18 (11) 0.02

Rebound pain, n/total (%) 5/112 (4) 3/94 (3) 2/18 (11) 0.2

Diarrhoea, n/total (%) 131/140 (94) 117/121 (97) 14/19 (74) 0.002

Vomiting, n/total (%) 59/118 (50) 52/104 (50) 7/14 (50) >0.99

Fever, n/total (%) 111/132 (84) 97/114 (85) 14/18 (78) 0.5

Loss of appetite, n/total (%) 62/72 (86) 53/63 (84) 9/9 (100) 0.3

Diminished general wellbeing, n/total (%) 16/126 (13) 8/108 (7) 8/18 (44) <0.001

Dehydration, n/total (%) 12/141 (9) 10/122 (8) 2/19 (11) 0.7

IQR: interquartile range; SD: standard deviation
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Clinical diagnosis of CSE patients

The primary diagnosis was known for 132 patients. One
hundred and three patients had a clinical diagnosis of gas-
troenteritis. This diagnosis was less common among AA
cases (3/19, 16%) in comparison to non-AA cases (100/
113, 89%; p <0.001). Nine patients were suspected to have
a digestive surgical pathology (four cases of appendicitis,
one case of Meckel’s disease, four intussusceptions). Three
patients were suspected to have a non-surgical digestive
pathology (one bacterial translocation, one milk protein al-
lergy, one case of inflammatory bowel disease). Finally, 17
patients received another main diagnosis (three fevers of
unknown origin, one febrile seizure, one testicular mass,
two cases of febrile neutropenia, one case of otitis media,
one case of pneumothorax, two cases of pyelonephritis,
one case of rhombencephalitis, one case of haemolytic ure-
mic syndrome, one suspicion of osteomyelitis, one bladder
exstrophy, one case of alcohol abuse, and one case of aph-
thous stomatitis). Of these 17 patients, 8 had a secondary
diagnosis of gastroenteritis.

Microbiological results of CSE patients

The majority of Campylobacter isolates were C. jejuni
(123, 87%), followed by C. coli (17, 12%) and C. concisus
(1, 1%). There was only one infection with C. coli among
the AA cases. All other infections with C. coli and C. con-
cisus were in the non-AA cases group.

Twenty-three patients had a rapid stool antigen test for ade-
novirus and rotavirus. Two patients were found to be pos-
itive for adenovirus, and one of them also had a positive
test for rotavirus. There were eight other patients (three
AA cases and five controls) with documentation of other
pathogens: one positive urine culture for E. coli (AA case),
one positive nasopharyngeal PCR for picornavirus (AA
case), one case with positive antigen and toxin tests for
Clostridioides difficile (control), three positive stool cul-
tures for Aeromonas spp. (control), one positive stool cul-
ture for Salmonella enterica serovar Enteritidis (control),
and one positive urine antigen test for Streptococcus pneu-
moniae (AA case).

Radiological investigation of CSE patients (AA cases)

Eighteen patients underwent abdominal radiological inves-
tigation. Nine received only an ultrasound, two underwent
only computed tomography (CT), and seven underwent ul-
trasonography and CT. In three patients, radiology focused
only on the kidneys (two patients with ultrasound only)
or on potential metastasis of a testis tumour (one patient
who underwent ultrasonography and CT). Four of the re-
maining 15 patients (27%) had normal results on ultra-
sonography (no CT performed). Examinations of 11 pa-
tients yielded pathological findings: free abdominal fluid
(n = 4), adenitis (n = 7), and ileitis and/or colitis (n = 8).
Mixed findings were present in six patients. No patient
had only free abdominal fluid, while two patients had on-
ly adenitis and three patients had only ileitis and/or coli-
tis. There was one patient with a normal ultrasound and a
pathological CT scan (colitis). All CT scans were abnor-
mal.

Management of CSE patients

Almost all AA cases were hospitalised (18/19, 95%), com-
pared to only 22% (26/119) of non-AA cases (p <0.001).
AA cases were also more likely to be prescribed an an-
tibiotic, with 53% (10/19) of them receiving a prescription
for antibiotics compared to only 22% (26/120) of non-AA
cases (p = 0.004). Most treated patients were prescribed a
macrolide (16/36 patients, 44%). Eight patients (22%) re-
ceived a prescription for quinolone and 12 (33%) received
a prescription for another treatment (beta-lactam, amino-
glycoside, metronidazole, cotrimoxazole, or a combination
of these). There were no cases that required surgical in-
tervention. Among the hospitalised patients, there were no
statistically significant differences in the degree of fluid
support and pain management provided. However, the only
three patients who required morphine were in the AA cases
group.

Comparison of hospitalised CSE patients with age-
and gender-matched controls (supplementary table)

Between June 1, 2008 and May 31, 2016, we could identify
2,818 hospital stays for a primary diagnosis of gastroen-
teritis (Figure 1). Forty-four patients were selected on the
basis of having the best age and sex match with the 44 CSE
patients who were hospitalised. A microbiological evalua-
tion was carried out in 10/44 patients (23%), and this re-
vealed an aetiology in only four patients (three cases with
positive rotavirus stool antigen and one case with positive
adenovirus stool antigen).

Median age and gender ratio were similar between the hos-
pitalised CSE patients (8.7 years, IQR 2.4-14.8 and 19/44
females, 43%) and the matched controls (8.9 years, IQR
2.5–13.9 and 19/44 females, 43%). The proportion of pa-
tients with co-morbidities was also comparable between
the two groups (13/44, 30% for CSE patients vs 15/42,
36% for controls).

Clinical presentation was different between the two
groups. The matched controls had less localised abdominal
pain than the CSEpatients (5/43, 12% vs 13/43, 30%; p =
0.03). They also presented to the emergency department
earlier (median duration of symptoms of 1 day, IQR 0–2
vs 3 days, IQR 1–4; p = 0.002). Finally, the matched con-
trols were more frequently dehydrated (30/42, 71% vs 8/
44,18%; p <0.001) and had inflammatory diarrhoea less
frequently (3/24,13% vs 19/30, 63%; p = 0.001).

Only five control patients (5/44, 11%) fulfilled our criteria
for AA cases, compared to 18 CSE patients (18/44, 41%;
p = 0.002). Among those five control patients, two had a
surgical consultation and three had a radiological investi-
gation. One patient had abdominal radiography (small in-
testine dilatation) and the other two had ultrasonography
(one had a heterogeneity of the renal cortex with no indi-
rect findings of appendicitis but the appendix was not visu-
alised, and the other had normal findings in the ultrasound
without any free liquid in the abdomen). Moreover, only
7% of the control patients (3/44) required pain treatment,
compared to 95% (21/22) of the CSE patients (p <0.001).

In a conditional Poisson regression model with grouping
on the matched sets, Campylobacter spp. infection was
positively correlated with being seen by a surgeon and/or
with a prescription for a radiological examination (risk ra-
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tio 3.6, 95% CI 1.33–9.7; p = 0.01). After adjusting for the
absence of diarrhoea or poor general wellbeing, our results
did not change (risk ratio 3.2, 95% CI 1.2–8.7; p = 0.02
for both analyses). However, after adjustment for the pres-
ence of localised pain, the measured result was lower and
no longer statistically significant (risk ratio 2.5, 95% CI
0.9–7.4; p = 0.1).

Discussion

It is well known that abdominal pain in cases of CSE can
easily lead to an incorrect clinical evaluation. The pain is
typically reported as periumbilical and colicky, with di-
minished intensity after defecation. This reported sensation
is quite different from the lower-right, continual, increas-
ing pain of appendicitis; nonetheless, appendicitis may be
incorrectly included in the differential diagnosis [14]. Pre-
vious authors have concluded that the severity of the pain
is the main explanation for a misleading diagnosis in CSE,
but they also cite other factors that may hamper diagnosis:
the presence of abdominal pain prior to the onset of diar-
rhoea, abdominal tenderness most commonly in the lower
quadrants, and the absence of diarrhoea [12, 15].

This observational study evaluated the distinctive charac-
teristics of patients with CSE presenting as a potential ab-
dominal surgical emergency. The results presented above
show that these patients have distinctive features of ab-
dominal pain that could evoke peritoneal irritation. They
were also less likely to have diarrhoea and presented more
frequently with a decreased general sense of wellbeing.
Consequently, hospitalisations and antibiotic prescriptions
were more frequent.

Fortunately, none of our patients required surgical inter-
vention. The results of the radiological investigations ex-
cluded appendicitis or any other surgical pathology and re-
vealed other findings, mainly mesenteric adenitis and/or
ileocolitis.

Comparison with gastroenteritis of other or unknown aeti-
ologies provides additional information. Although micro-
biological documentation was scarce in the control group,
we can assume that most patients had a viral gastroenteri-
tis. Patients with an aetiology other than Campylobacter
spp. were more often dehydrated and had less localised ab-
dominal pain. They were mainly hospitalised because they
were in need of rehydration. Furthermore, based on the re-
sults of our multivariate analyses, we can conclude that it
is the Campylobacter spp. infection itself, with its localised
accompanying pain, that triggers the prescription of a sur-
gical consultation or a radiological examination. The in-
tensity of the pain due to enteritis caused by Campylobac-
ter spp., attested by a very extensive use of painkillers, in
combination with the localised nature of pain, is certainly
a convincing explanation.

Our study has some limitations. First, we used a retrospec-
tive design, and our population included only 141 CSE
patients. The matched hospitalised population was also of
limited size, with only 88 patients in total. Larger future
studies are needed to confirm our results and prove the ex-
ternal validity of our findings. Second, some patients did
not receive a diagnosis of gastroenteritis, while additional
pathogens were identified in others. We cannot exclude the
possibility that these patients were colonised by Campy-

lobacter spp. only. Third, our control group may not repre-
sent certain pathogens, such as those that can generate lo-
calised pain, very well. For example, Yersinia spp. enteritis
is known to mimic acute appendicitis [19]. However, this
aetiology is very rare and its absence is therefore unlike-
ly to have biased our results. The specificity of the man-
ifestations observed in our patients infected with Campy-
lobacter spp. cannot, therefore, be fully certified. Finally,
microbiological documentation was incomplete in our con-
trol group. However, we can assume that most of them had
a viral gastroenteritis, as observed in case series of hospi-
talised children [20, 21]. In a prospective survey in Paris,
69.3% of 552 children hospitalised for gastroenteritis had
a viral infection (54.5% rotavirus and 12.2% norovirus),
while only 3.6% had a single bacterial infection and 1.3%
had a viral and bacterial co-infection [21].

In conclusion, we identified a subset of patients with
Campylobacter spp. gastroenteritis presenting as an acute
abdominal emergency. The presentation of these patients
was characterised mainly by the nature of the associated
abdominal pain. Also, fewer of them had diarrhoea.
Knowledge of this particular picture will allow clinicians
to evoke this aetiology in the differential diagnosis of lo-
calised pain. Ultrasound and/or CT will then be useful
tools to identify signs of Campylobacter spp. infection,
such as mesenteric adenitis and/or enterocolitis, and to dif-
ferentiate them from appendicitis.
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Supplementary material

Table S1:
Comparison of hospitalised CSE patients with matched controls.

Characteristic All subjects (n = 88) Campylobacter (n = 44) Matched controls (n = 44) P-value

Gender, n female/total (%) 38/88 (43) 19/44 (43) 19/44 (43) 1

Age, median years (IQR) 8.8 (2.5-14.2) 8.7 (2.4-14.8) 8.9 (2.5-13.9) 1

Comorbidities (%) 28/86 (33) 13/44 (30) 15/42 (36) 0.5

Duration of symptoms, median days (IQR) 1 (0–4) (n = 83) 3 (1–4) (n = 39) 1 (0–2) (n = 44) 0.002

Maximum temperature (IQR) 39 (38.7–39.6) (n = 52) 39.3 (39–39.7) (n = 27) 39 (38.5–39.5) (n = 25) 0.2

Abdominal pain, n/total (%) 55/85 (65) 27/41 (66) 28/44 (64) 0.8

Localized pain, n/total (%) 18/86 (21) 13/43 (30) 5/43 (12) 0.03

Tenderness, n/total (%) 3/86 (4) 2/42 (5) 1/43(2) 0.6

Rebound pain, n/total (%) 3/79 (4) 3/37 (8) 0/42 (0) 0.1

Diarrhoea, n/total (%) 72/84 (86) 36/40 (90) 36/44 (82) 0.4

Vomiting, n/total (%) 55/77 (71) 15/33 (45) 40/44 (91) 1

Fever, n/total (%) 57/81 (70) 32/39 (82) 25/42 (60) 0.03

Loss of appetite, n/total (%) 31/35 (89) 17/17 (100) 14/18 (78) 0.1

Diminished general wellbeing, n/total (%) 29/82 (35) 13/40 (33) 16/42 (38) 0.6

Dehydration, n/total (%) 38/86 (44) 8/44 (18) 30/42 (71) <0.001

Type of diarrhoea, n inflammatory/total (%) 22/54 (41) 19/30 (63) 3/24 (13) 0.001

Lack of appetite, n/total (%) 31/35 (89) 17/17 (100) 14/18 (78) 0.1

Gastroenteritis diagnosis, n/total (%) 64/88 (72) 20/44 (45) 44/44 (100) <0.001

No diarrhoea, n/total (%) 12/88 (14) 4/44 (9) 8/44 (18) 0.35

Acute abdomen, n/total (%) 23/88 (26) 18/44 (41) 5/44 (11) 0.002

Surgical consultation, n/total (%) 16/88 (18) 14/44 (32) 2/42 (5) 0.002

Radiological investigation, n/total (%) 20/88 (23) 17/44 (39) 3/44 (7) 0.001

NGT, n/total (%) 10/88 (11) 4/44 (9) 6/44 (14) 0.7

IV infusion, n/total (%) 46/88 (52) 24/44 (55) 22/44 (50) 0.7

Antibiotics, n/total (%) 24/88 (27) 21/44 (48) 3/44 (7) <0.001

Pain treatment, n/total (%) 44/66 (67) 21/22 (95) 23/44 (52) <0.001

Morphine, n/total (%) 4/53 (8) 3/9 (33) 1/44 (2) 0.01

IQR: interquartile rang; IV: intravenous, NGT: nasogastric tube
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