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Abstract

Background: The QIAstat-Dx Gastrointestinal Panel (QGP), a rapid multiplex polymerase
chain reaction (PCR) test, provides high diagnostic accuracy for ruling in common gas-
trointestinal pathogens. Its short turnaround time supports earlier therapeutic decisions
and antibiotic stewardship, but its high cost highlights the need for more selective testing.
This study aimed to develop a clinical score to identify paediatric patients most likely to
have a positive bacterial QGP result. To our knowledge, no such score exists. Methods: We
conducted a retrospective study including 70 paediatric patients (median age 1.08 years)
who underwent QGP testing between April and October 2025 in a tertiary hospital in
Bucharest, Romania. Clinical and biological variables, along with sonographic indicators
of bowel inflammation, were evaluated for their association with positive bacterial QGP
results. Results: No pathogens were detected in 40% of cases, a single pathogen was
detected in 32.9% of samples, two pathogens in 21.4%, and three or more in 5.7%. Bacterial
organisms were identified in 45.7% of tests, with Salmonella being most common (17.6% of
all tests; 28.6% of positive tests). Of all evaluated variables, fever, bloody stools, C-reactive
protein (CRP) > 2 mg/dL, sonographic evidence of bowel inflammation, and exclusion of
other infectious foci were included in our prediction score, each assigned one point (with a
maximum of 5 points). Other laboratory markers showed no significant association with a
positive bacterial QGP result. Receiver operating characteristic (ROC) analysis yielded an
area under the curve (AUC) of 0.758 (95% CI: 0.596-0.920, p = 0.005). The optimal cut-off,
determined using Youden's index, was 2.5, with 80% sensitivity and 67.7% specificity. A
score > 3 indicated a markedly increased likelihood of a positive bacterial QGP result.
Conclusions: The proposed QGP clinical score may support selective use of QGP testing,
improving diagnostic efficiency and reducing unnecessary costs. Prospective multicentre
validation is warranted.

Keywords: acute gastroenteritis; bacterial infection; gastrointestinal panel; clinical score;
paediatric

1. Introduction

Acute gastroenteritis (AGE) is a frequent cause of hospitalisation in children, mainly
because of dehydration that cannot be managed at home.
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Although, according to current guidelines, AGE is generally considered a self-limiting
condition and anti-infectious drugs should only be given in exceptional cases [1], antimi-
crobial overuse is unfortunately a common practice in Romania—the third-ranked country
in the European Union/European Economic Space for antibiotic consumption in adults
according to data from a 2022 report of the National Institute for Public Health [2]. The Eu-
ropean Centre for Disease Prevention and Control (ECDC) reported in 2024 a total antibiotic
consumption of 25.2 defined daily doses/1000 inhabitants/day in Romania. A slightly de-
scending trend compared to previous years was observed, although Romania still occupies
the third highest place in the European Union [3]. Despite the fact that there is no available
centralised data for children, physicians agree that antibiotics are overprescribed in the
paediatric population [4].

The QIAstat-Dx Gastrointestinal Panel (QGP), a rapid multiplex polymerase chain
reaction (PCR) test, provides high diagnostic accuracy and presents some benefits com-
pared with conventional methods, especially its short turnaround time, which supports
earlier therapeutic decisions and antibiotic stewardship. However, it can detect multiple
pathogens, some of them without clinical utility [5]. Another important drawback of the
QGP is its high cost, which highlights the need for more selective testing.

Abdominal ultrasound is a non-invasive, non-radiating, and fast imaging method
of evaluating children presenting with acute gastrointestinal symptoms. Beyond exclud-
ing surgical conditions, ultrasonography can identify bowel wall thickening, mesenteric
lymphadenopathy, free intraperitoneal fluid, and other inflammatory changes that may
support the diagnosis of bacterial gastroenteritis.

This study aimed to develop a clinical score to identify paediatric patients most likely
to have a positive bacterial QGP result, thereby reducing unnecessary testing, in accordance
with the current ESPGHAN guidelines. Including ultrasonographic findings in a clinical
score may improve the identification of children with bacterial gastrointestinal infections.
To our knowledge, no such score combining clinical, laboratory, and ultrasonographic
variables has been previously described.

2. Materials and Methods

This is a retrospective, monocentric study conducted in a tertiary hospital in Bucharest,
Romania. The study comprised 70 paediatric patients prospectively hospitalised between
April and October for whom QGP stool testing was done. The QGP testing was previously
selected by clinicians in our hospital based on empirical criteria (young age, altered general
condition, high fever, and bloody stools).

2.1. Patients

Inclusion Criteria: Paediatric patients (ages 0 to 18 years old) who underwent QIAstat-
Dx Gastrointestinal Panel testing between April and October 2025 at our tertiary care
hospital were eligible for inclusion.

Exclusion Criteria: Patients with incomplete medical records were excluded from the
study (Figure 1).

2.2. Clinical, Laboratory, and Imaging Data

We retrospectively collected data on age, sex, area of residence (rural or urban),
type of diet before hospital admission, associated diseases, type of symptoms (diarrhoea,
bloody stools, vomiting, abdominal pain, and fever), antibiotic use and duration, length of
hospital stay, complications, laboratory findings (C-reactive protein, total leukocyte count,
absolute neutrophils count, liver enzymes, creatinine, serum electrolytes and albumin),
abdominal ultrasound, and stool testing results (QGP, immunochromatography rapid
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antigen detection, and culture). Abdominal ultrasounds in this study were performed by
experienced examiners.

medical records of children
<18 yrs old
who underwent QGP
(April — October 2025)

underwent screening (n=88)

( excluded — incomplete
L medical records

included in the final study (n=18)
(n=70)
-
underwent clinical and underwent abdominal
laboratory evaluation ultrasound
(n=70) (n=46)

Figure 1. Flow chart of the selection criteria.

2.3. Enteropathogenic Evaluation

The QIAstat-Dx Gastrointestinal Panel (QIAGEN, Hilden, Germany) is able to iden-
tify 24 pathogens, including bacteria (Campylobacter spp., Clostridioides difficile A/B toxin,
Plesiomonas shigelloides, Salmonella spp., Yersinia enterocolitica, Vibrio cholerae, Vibrio para-
haemolyticus, Vibrio vulnificus, Enteroaggregative Escherichia coli (EAEC), Enteropathogenic
E. coli (EPEC), Enterotoxigenic E. coli (ETEC) It/st, Shiga-like toxin producing E. coli (STEC)
stx1/stx2, O157 E. coli, Enteroivasive E. coli (EIEC)/Shigella spp.), viruses (Adenovirus
F40/F41, Astrovirus, Norovirus GI/GII, Rotavirus A, Sapovirus I, II, IV, V), and parasites
(Criptosporidium, Cyclospora cayetanensis, Entamoeba histolytica, Giardia lamblia).

In children younger than 36 months, isolated detection of Clostridioides difficile was not
classified as a positive bacterial QGP result because of the high prevalence of asymptomatic
colonisation in this age group. Samples with concomitant detection of another bacterial
pathogen were considered positive.

For most of the patients, conventional diagnostic tests were also collected: im-
munochromatography rapid antigen detection (Campylobacter, adenovirus, rotavirus,
and norovirus) and stool culture (Salmonella, Shigella, Yersinia enterocolitica, and En-
teropathogenic E. coli).

2.4. Statistical Analysis

The collected data was analysed using IBM SPSS version 26.0 (IBM Corp., Armonk, NY,
USA). Continuous variables are presented as median or mean, as appropriate. Categorical
variables are presented as frequencies and percentages. Comparisons between patients with
positive and negative QGP results were performed using Chi-squared test or Fisher’s exact
test, as appropriate. A two-sided p-value < 0.05 was considered statistically significant.

Clinical and biological variables were analysed in the entire study cohort (n = 70).
Sonographic evidence of bowel inflammation was evaluated only in the subgroup of
patients who underwent abdominal ultrasonography (n = 46). Variables associated with a
positive bacterial QGP result and considered clinically relevant were included in a clinical
prediction score, with each variable assigned one point, resulting in an unweighted score.
The score was evaluated in the subgroup of patients with available ultrasonographic

https://doi.org/10.3390 /jcm15156020


https://doi.org/10.3390/jcm15156020

J. Clin. Med. 2026, 15, 6020

40f12

data, using receiver operating characteristic (ROC) curve analysis by calculating the area
under the curve (AUC), and the optimal cut-off value was determined using Youden’s
index. Logistic regression analysis was performed to evaluate the association between
the proposed clinical score and the probability of a positive bacterial QGP result, with
predicted probabilities estimated for each score level.

3. Results

Of the 70 patients included in the study, 37 were males (52.9%). The majority (58.6%)
were from urban areas.

Most patients (40%) were infants, between 1 month and 1 year of age, followed by
children with ages ranging from 1 year to 3 years (24.3%). The median age at presentation
was 1.08 years, the highest represented group being children under 1 year old (50%)
(Table 1).

Table 1. Clinical characteristics and QGP results in the whole cohort.

Age Group n (%)
Newborn (<1 mo) 7 (10)
Infant (1 mo—<1 yr) 27 (38.6)
Toddler (1-<3 yrs) 18 (25.7)
Preschooler (3—<6 yrs) 8 (11.4)
Child (6-11 yrs) 7 (10)
Teenager (12-18 yrs) 3(4.3)
Symptom type n (%)
Fever 46 (68.7)
Bloody stools 28 (41.8)
Diarrhoea 59 (88.1)
Abdominal pain 14 (20.9)
Vomiting 28 (41.8)
Non-specific symptoms 3(4.2)
QGP test results 1 (%)
Negative 28 (40)
Positive 42 (60)
One pathogen 23 (32.9)
2 pathogens 15 (21.4)
3 or more pathogens 4(5.7)

The most common presenting symptoms were diarrhoea (88.1%) and fever (68.7%).
Abdominal pain was evaluated only in children older than 3 years. A small percentage of
cases (4.2%) presented only non-specific symptoms, like lethargy or poor feeding (Table 1).
In nine cases, we were able to determine that family members also presented similar
gastrointestinal symptomatology.

The median length of stay in hospital was 6 days. The QGP was usually collected
during the first day of admission. Of the 70 PCR panels, 40% were negative and 32.9%
identified one pathogen (Table 1). The QGP showed multiple organisms in 19 samples
(45.2%), out of a total of 42 positive tests.

Among the 28 patients with a negative QGP result, eight cases (28.6%) had positive
antigen stool tests identifying rotavirus, adenovirus, or Campylobacter, and six patients
(21.4%) had positive stool cultures detecting EPEC. The remaining patients received alter-
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native final diagnoses, including upper respiratory tract infections, urinary tract infections,
streptococcal pharyngitis, protein-induced allergic proctocolitis, and celiac disease.

The most common pathogen identified was Salmonella, totalling 28.6% of the pos-
itive tests, followed closely by Clostridioides difficile (26.2%), Campylobacter (23.8%), and

Enteropathogenic E. coli (19%) (Table 2).

Table 2. Pathogen frequencies.

Pathogen Number (%)
Salmonella 12 (28.6%)
Clostridioides difficile 11 (26.2%)
Campylobacter 10 (23.8%)
EPEC 8 (19.0%)
Rotavirus 5 (11.9%)
STEC 5 (11.9%)
Norovirus 4 (9.5%)
Sapovirus 4 (9.5%)
EAEC 3(7.1%)
Vibrio cholerae 2 (4.8%)
Yersinia enterocolitica 2 (4.8%)
Astrovirus 1 (2.4%)
Criptosporidium 1(2.4%)

Most cases of bacterial AGE were diagnosed in children under 3 years of age (Table 3).
Clostridioides difficile and Campylobacter were both identified in nine patients of this age
group. Isolated C. difficile was detected in four children younger than 36 months, and these
cases were not classified as positive bacterial QGP results.

Table 3. Pathogen distribution by age group.

Age Group  Neonate Infant (n) Toddler (1) Preschooler (1) Child (n) Teenager (n)
EPEC (5)

Most frequent . STEC (4) Campylobacter (5) EAEC (2) EPEC (2) Salmonella (1)

pathogens Campylobacter (4) Salmonella (4) Salmonella (2)  Salmonella (2)  C. difficile (1)

Salmonella (3)

* QGP identified one case of C. difficile, without clinical significance at this age.

No statistically significant associations between the most frequently detected gastroin-
testinal pathogens and clinical symptoms were identified (Table 4), with the exception of
Salmonella infection, which was significantly associated with fever (p = 0.006).

Laboratory parameters showed leucocytosis in 21.4% and neutrophilia in 20% of
children. Altogether, 34.3% of children had elevated values of C-reactive protein (CRP
higher than 6 mg/dL), and four children (out of a total of 21 samples) had elevated
creatinine levels during their hospital stay. Anaemia was diagnosed in 44 children (62.9%),
with 18 of them needing a follow-up check-up for up to 2 months. Mean and median values
of some of the laboratory parameters are included in Table 5.
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Table 4. Symptoms associated with the most frequently detected gastrointestinal pathogens.
Pathogen, Symptoms

No. of Positive Cases Fever Bloody Stools Diarrhoea Vomiting
Rotavirus A (n =5) 4 3 5 2
Norovirus GI/II (n = 4) 2 1 4 2
Sapovirus (1 = 4) 3 1 3 1
Campylobacter (n = 10) 7 6 10 5
EPEC (n =7) 7 3 7 1
STEC (n =5) 3 4 5 0
Salmonella (n = 12) 12 7 12 8
Total, n 30 22 37 16

Table 5. Laboratory findings.
Laboratory Finding Mean + SD Median (Q1, Q3) Reference Value
Hgb (g/dL) 11.04 + 15 10.95 (10.0, 10.95) Reference intervals are age-dependent.
n=70 ’ Haemoglobin and serum iron were
Serum iron (pmol/L) interpreted according to paediatric
n=28 717624 4.5(3.0,10.5) reference ranges used at our institution.
CRI;(I:“% db) 5.51 +7.47 2.65 (0.37,9.04) <0.5
Procalc“y‘;r_“zz(ng/ mL) 3.49 + 8.48 0.40 (0.12, 1.19) <0.07
Albug“_r‘;zg/ dr) 3.87 + 0.69 3.97 (3.75, 4.33) 3.8-5.4

From a total of 46 abdominal ultrasounds, there were 12 cases with mesenteric lym-
phadenitis, six with free peritoneal fluid, and four with both findings. Intestinal or colonic
wall thickening was documented in five patients.

Prior to admission, nine patients (12.8%) had been given antibiotic treatment, while 36
(51.4%) received only supportive treatment.

Some patients had relevant comorbidities: four children were born prematurely, four
were diagnosed with cow milk protein allergy, and two were diagnosed with celiac disease.

Cases involving other infections during the hospital stay included six children present-
ing with urinary tract infections, 10 with viral respiratory infections, and eight with other
bacterial infections (e.g., streptococcal pharyngitis, pneumonia, cellulitis, phlebitis, etc.).

Intravenous rehydration was needed for 39 children (55.7%), and 54 of the children
(77.14%) were given antibiotic treatment while hospitalised—14 requiring antibiotic treat-
ment for other bacterial infections. Out of the 32 patients diagnosed with bacterial AGE,
27 (84.3%) were treated with antibiotics during hospitalisation. All patients diagnosed
with Campylobacter infection were treated with azithromycin (p = 0.002), in accordance with
current guidelines. Patients diagnosed with Salmonella gastroenteritis were treated with
trimethoprim/sulfamethoxazole (p = 0.001).

Probiotics were prescribed during and after hospital discharge for 60 children (88.2%)
and 43 (61.4%), respectively. Eighteen children had to continue the antibiotic treatment
at home.

The most common complication was sepsis (11.4%), followed by nosocomial in-
fections (4.3%), intussusception (2.9%), and haemolytic-uremic syndrome (2.9%). One
child developed C. difficile infection after antibiotic treatment. Most children (77.1%) had
no complications.
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Most bacterial AGE cases were diagnosed in May, June, and July (13, 10, and 14 cases,
respectively). The most frequent pathogens identified by stool culture were Salmonella
and Enteropathogenic E. coli, followed by Candida spp. on fungal culture. The most
frequent pathogens identified by immunochromatography were Campylobacter (n = 4, 6.1%),
rotavirus (n = 4, 6.1%), and enterovirus (n= 3, 4.6%).

When comparing QGP results to stool cultures, six samples showed a negative QGP
result but positive stool cultures (EPEC). The QGP and stool cultures were positive for the
same bacteria in 50% of cases (13 from a total of 26 cultures) (Table 6).

Table 6. Concordance between QGP results and stool cultures.

Bacteria QGP  Stool Culture Numberof  Total Number of

Scenarios Stool Cultures
Yersinia enterocolitica + + 2 2
+ + 7
Salmonella + _ 3 10
. + = 4
Enteropathogenic + + 4
E. coli _ + 6 14

The QGP was superior at identifying Campylobacter when compared to immunochro-
matography antigen detection—out of 12 immunochromatography samples, eight were
negative, even though all patients were diagnosed with Campylobacter gastroenteritis by
QGP. In a small number of cases, rotavirus and adenovirus were not detected by the
QGP panel, but were subsequently identified using rapid faecal antigen tests. Specifically,
rotavirus and adenovirus were detected in three cases each.

The clinical score that we developed included variables that had statistically significant
correlations with the bacterial QGP results, as follows: fever, bloody stools, C-reactive
protein (CRP) > 2 mg/dL, and sonographic evidence of bowel inflammation. We also added
one point for cases in which other infectious foci were excluded, although this variable
was not statistically correlated with the bacterial QGP results (Table 7). Each variable was
assigned one point, with a total maximum of 5 points. Anaemia, ferritin, liver enzymes,
and albumin levels showed no significant association with a positive bacterial QGP.

Table 7. Statistical correlation of the clinical score variables with bacterial QGP results.

Correlation with Bacterial QGP Results

Variable (p-Value)
Fever 0.045
Bloody stools 0.011
CRP >2mg/dL 0.026
Sonographic evidence of bowel 0.002

inflammation *
Exclusion of other infectious foci 0.255

* Analysis performed in 46 patients who underwent abdominal ultrasound. The bold values have statistical
significance (p-value less than 0.05).

The clinical score is correlated with gastrointestinal bacterial pathogens identified by
the QGP (p = 0.038). Receiver operating characteristic (ROC) analysis yielded an area under
the curve (AUC) of 0.758 (95% CI: 0.596-0.920, p = 0.005) (Figure 2).
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Figure 2. Receiver operating characteristic (ROC) curve for the developed clinical score. The blue
line represents the ROC curve for the clinical score, illustrating the relationship between sensitivity
and 1-specificity across different cut-off values. The red diagonal line represents the line of no
discrimination (AUC = 0.50), corresponding to performance equivalent to chance.

The optimal cut-off, determined using Youden’s index, was 2.5, with 80% sensitivity
and 67.7% specificity. A score > 3 indicated a markedly increased likelihood of a positive
bacterial gastrointestinal panel result.

Logistic regression analysis showed that the predicted probability of a positive bacte-
rial QGP result increased progressively with higher score values, demonstrating a positive
association between increasing score values and the likelihood of detecting a bacterial
pathogen (Figure 3).
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Figure 3. Predicted probability of a positive bacterial QGP result, according to the proposed score.
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4. Discussion

We aimed to develop a clinical score that would identify paediatric patients most likely
to have bacterial AGE, thus improving diagnostic efficiency and reducing unnecessary
costs. As viral AGE only requires supportive treatment, identifying the causative viral
agent would not benefit the patient and would only increase the healthcare costs. Moreover,
the QGP often identifies co-infections, without being able to know which of the pathogens
are clinically significant. In our study, we found 27.1% of tests that identified multiple
pathogens, matching the results of previous studies [6,7].

A recent multicentre study evaluating the QIAstat-Dx Gastrointestinal Panel 2 demon-
strated excellent diagnostic performance for the detection of enteric pathogens, supporting
the reliability of the test. Although our study used the earlier version of the assay, both
tests are based on the same multiplex PCR technology, allowing for indirect comparison in
terms of clinical utility [8].

The Vesikari Scoring System (VSS) was developed to assess the severity of acute
gastroenteritis, but higher scores have also been associated with bacterial infection, together
with elevated CRP levels and more severe diarrhoea [9]. Unlike the VSS, our proposed
5-point score also incorporates ultrasonographic evidence of bowel inflammation, alongside
fever, bloody stools, elevated CRP, and the exclusion of other infectious foci. Although
the individual components of the proposed clinical score are well-established markers
of bacterial infection, the aim of this study was not to identify novel predictors, but to
explore their combined use in a simple, clinically applicable scoring system for stratifying
the likelihood of bacterial positivity on QGP testing in children.

Abdominal ultrasonography is generally a lower-cost investigation than multiplex
gastrointestinal PCR testing and is widely available in paediatric emergency departments.
In addition to supporting the assessment of intestinal inflammation, ultrasonography can
identify alternative surgical or inflammatory causes of abdominal pain, such as appen-
dicitis or intussusception, thereby potentially reducing unnecessary molecular testing and
facilitating timely management. In contrast, multiplex PCR panels incur higher laboratory
costs and may detect organisms of uncertain clinical significance.

From a health economics perspective, the inclusion of sonographic findings in the
proposed score is particularly relevant. In our public hospital, abdominal ultrasonography
costs approximately €10 compared with approximately €150 for a QIAstat-Dx Gastrointesti-
nal Panel. As ultrasonography is widely available, inexpensive, and provides objective
evidence of intestinal inflammation, its use as part of the decision-making process may
improve patient selection for molecular testing, increasing the cost-effectiveness of QGP
use without compromising diagnostic accuracy.

Abdominal ultrasound appears to be the most significant variable in the score, showing
that non-specific bowel and peritoneal inflammatory changes may indicate disease severity
and can help identify the patients that would benefit the most from QGP testing. In a
paediatric cohort, characteristic bowel wall thickening and segmental involvement were
described across different bacterial aetiologies, supporting the role of imaging in the clinical
assessment of infectious colitis [10].

Abdominal ultrasound is widely available and highly effective, although it is observer-
dependent and can be difficult to use in obese patients. It can be repeated as often as
clinically necessary, without exposure to ionising radiation, making it a useful tool for
diagnosis and monitoring of complications.

The median age was 1.08 years, with most children diagnosed with bacterial AGE
being younger than 3 years old. Other studies [11,12] also found that the detection rate of
enteric pathogens was highest in children aged 0-5 years; bacteria were the most common
enteric pathogens [11].
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The most common bacterial pathogens identified by gastrointestinal multiplex
PCR panel were Salmonella, Clostridioides difficile, Campylobacter, and Enteropathogenic
E. coli—similar results to previously reported data [5,13,14]. Being a retrospective study,
the QGP testing was selected by clinicians based on empirical criteria (young age, high
fever, and altered general condition), thus explaining why Salmonella was the most com-
mon bacterium identified. It is worth mentioning that, out of the 11 cases of Clostridioides
difficile identified by the QGP, nine patients were younger than 36 months, with no clinical
significance and not requiring treatment [1].

Because detection of genetic material cannot confirm infection with a viable organism,
PCR testing may need confirmation by stool culture. When comparing the QGP results
to stool cultures, six samples showed a negative QGP result but positive stool cultures
for Enteropathogenic E. coli. The negative result in the QGP sample may be caused by an
undetectable quantity of genetic material at the time of the stool sample collection. The
QGP test was performed on a stool sample collected at a different time than the sample
used for the stool culture. The QGP and stool cultures were positive for the same bacteria
in 50% of cases (13 from a total of 26 cultures), with Yersinia enterocolitica being positive in
2 out of 2 cases and Salmonella in 7 out of 10 stool cultures, similar to results observed in
another study [15].

Out of the 32 patients diagnosed with bacterial AGE, 27 (84.3%) were treated with
antibiotics while hospitalised, with antibiotic use being significantly higher when com-
pared to other similar investigations [7,13,16]. The patients diagnosed with Campylobacter
infection were treated with azithromycin, in accordance with current guidelines [1]. Pa-
tients diagnosed with Salmonella gastroenteritis, having no other significant comorbidity,
were treated with trimethoprim/sulfamethoxazole, although current guidelines recom-
mend that antibiotics should not be used in an otherwise healthy child with Salmonella
gastroenteritis [1].

There was a peak of bacterial AGE cases diagnosed in July (14 cases), in accordance
with other studies [5,12]. Unfortunately, we could not accurately determine the seasonality
of gastrointestinal infections due to limited data, which was collected during an interval of
6 months.

The limitations of our study consist of being a retrospective, monocentric study with
a small cohort of patients. Because of the small sample size and limited number of out-
come events, particularly in the subgroup with available ultrasonographic data, multivari-
able logistic regression was not performed. Therefore, the proposed score uses equally
weighted variables and should be considered exploratory until validated in larger, prospec-
tive studies.

Another limitation is regarding the inclusion of ultrasonographic evidence of bowel
inflammation in the proposed score. Intestinal ultrasonography is inherently observer-
dependent, and diagnostic accuracy may vary according to the examiner’s experience
and the quality of the equipment. Moreover, paediatric bowel ultrasonography is not
universally available, which may limit the score’s applicability across different healthcare
settings. Finally, some ultrasonographic findings, such as mesenteric lymphadenopathy, are
non-specific and may be observed in both viral and bacterial gastroenteritis. Therefore, ul-
trasonographic findings should be interpreted in conjunction with the clinical presentation
and laboratory results, rather than in isolation.

Despite these limitations, abdominal ultrasonography is a rapid, non-invasive,
radiation-free imaging method that is increasingly used in the evaluation of children
with acute abdominal symptoms and may provide valuable additional information (in-
cluding the presence of complications, such as intussusception) when performed by experi-
enced operators.
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In conclusion, this clinical prediction score may help identify children with a high
likelihood of a positive bacterial result on the QGP. By supporting a more selective use of
multiplex gastrointestinal PCR testing in patients with a higher probability of bacterial in-
fection, it has the potential to improve diagnostic efficiency, reduce unnecessary testing and
associated costs, and promote antibiotic stewardship. However, prospective multicentre
validation is required before routine clinical implementation.

Author Contributions: Conceptualisation, A.P. and D.C.; Methodology, M.I., A.P. and D.C.; Formal
Analysis, M.I. and D.C.; Investigation, M.I., C.F, S.C. and D.-M.M.; Resources, M.I.,, C.F,, A.V. and
D.-M.M.; Data Curation, M.L, C.F.,, A.V. and S.C.; Writing—Original Draft, M.I., C.F. and D.-M.M.;
Writing—Review and Editing, M.I,, C.E, S.C., A.V,, D.-M.M., A.P. and D.C.; Visualisation, A.P. and
D.C,; Supervision, A.P. and D.C.; Project Administration, A.P. and D.C. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki, and approved by the Ethics Committee at the National Institute for Mother and
Child Health Alessandrescu-Rusescu, Bucharest, Romania—approval code 23279, approval date
15 October 2025.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study
as part of routine hospital admission process, which includes permission for the use of anonymized
clinical data for research purposes. Given the retrospective nature of this study, no additional

informed consent was required.

Data Availability Statement: The datasets are available from the corresponding author upon reason-
able request.

Acknowledgments: Publication of this paper was supported by the University of Medicine and
Pharmacy Carol Davila through the institutional program Publish not Perish.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

Guarino, A.; Ashkenazi, S.; Gendrel, D.; Lo Vecchio, A.; Shamir, R.; Szajewska, H. European Society for Pediatric Gastroenterology,
Hepatology, and Nutrition/European Society for Pediatric Infectious Diseases Evidence-Based Guidelines for the Management of
Acute Gastroenteritis in Children in Europe. J. Pediatr. Gastroenterol. Nutr. 2014, 59, 132-152. [CrossRef] [PubMed]

Popescu, G.A.; Pistol, A.; Serban, R.; Niculcea, A.; Leustean, M. Consumul de Antibiotice, Rezistenta Microbiana si Infectii Aso-
ciate Asistentei Medicale in Romania; INSP, Centrul National de Supraveghere si Control al Bolilor Transmisibile: Bucharest,
Romania, 2022.

European Centre for Disease Prevention and Control. Antimicrobial Consumption in the EU/EEA (ESAC-Net)—Annual Epidemiological
Report for 2024; ECDC: Stockholm, Sweden, 2025.

Tuhas, A.; Galis, R.; Rus, M.; Petchesi, C.D.; Balmos, A.; Marinau, C.; Niulas, L.; Futaki, Z.; Matioc, D.; Sava, C. Antibiotic Use in
Pediatrics: Perceptions and Practices of Romanian Physicians. Antibiotics 2025, 14, 976. [CrossRef] [PubMed]

Sameer, M.; Masood, A.; Almutawea, L.; Fox, G.; Loni, R.; Ahmed, A.; Ben Turkia, H.; Abdulsamad, M.; Mary, I. Gastrointestinal
Panel Performance for the Diagnosis of Acute Gastroenteritis in Pediatric Patients. Cureus 2024, 16, €61979. [CrossRef] [PubMed]
[PubMed Central]

Alsuwaidi, A.R.; Al Dhaheri, K.; Al Hamad, S.; George, J.; Ibrahim, J.; Ghatasheh, G.; Issa, M.; Al-Hammadji, S.; Narchi, H.
Etiology of diarrhea by multiplex polymerase chain reaction among young children in the United Arab Emirates: A case-control
study. BMC Infect. Dis. 2021, 21, 7. [CrossRef] [PubMed]

Torres-Miranda, D.; Akselrod, H.; Karsner, R.; Secco, A.; Silva-Cantillo, D.; Siegel, M.O.; Roberts, A.D.; Simon, G.L. Use of BioFire
FilmArray gastrointestinal PCR panel associated with reductions in antibiotic use, time to optimal antibiotics, and length of stay.
BMC Gastroenterol. 2020, 20, 246. [CrossRef] [PubMed] [PubMed Central]

Shim, D.H.; Kim, D.Y.; Cho, K.Y. Diagnostic value of the Vesikari Scoring System for predicting the viral or bacterial pathogens in
pediatric gastroenteritis. Korean J. Pediatr. 2016, 59, 126-131. [CrossRef] [PubMed] [PubMed Central]

https://doi.org/10.3390 /jcm15156020


https://doi.org/10.1097/MPG.0000000000000375
https://www.ncbi.nlm.nih.gov/pubmed/24739189
https://doi.org/10.3390/antibiotics14100976
https://www.ncbi.nlm.nih.gov/pubmed/41148668
https://doi.org/10.7759/cureus.61979
https://www.ncbi.nlm.nih.gov/pubmed/38983994
https://pmc.ncbi.nlm.nih.gov/articles/PMC11231452
https://doi.org/10.1186/s12879-020-05693-1
https://www.ncbi.nlm.nih.gov/pubmed/33407198
https://doi.org/10.1186/s12876-020-01394-w
https://www.ncbi.nlm.nih.gov/pubmed/32727381
https://pmc.ncbi.nlm.nih.gov/articles/PMC7392718
https://doi.org/10.3345/kjp.2016.59.3.126
https://www.ncbi.nlm.nih.gov/pubmed/27186219
https://pmc.ncbi.nlm.nih.gov/articles/PMC4865623
https://doi.org/10.3390/jcm15156020

J. Clin. Med. 2026, 15, 6020 12 of 12

10.

11.

12.

13.

14.

15.

16.

Szymczak, W.A.; Engsbro, A.L.; Lisby, ].G.; Gonzélez-Lépez, ].J.; Granato, P.; Ledeboer, N.; Wolk, D.M.; Young, S.; Rhoads, D.D.;
Caspar, Y.; et al. Multicenter evaluation of the QIAstat-Dx Gastrointestinal Panel 2, a multiplex PCR platform for the diagnosis of
acute gastroenteritis. J. Clin. Microbiol. 2025, 63, €0198324. [CrossRef] [PubMed] [PubMed Central]

Chun, P; Lim, T.J.; Hwang, E.H.; Mun, S.W,; Lee, Y.J.; Park, ].H. Clinical Characteristics and Ultrasonographic Findings of Acute
Bacterial Enterocolitis in Children. Pediatr. Gastroenterol. Hepatol. Nutr. 2017, 20, 107-113. [CrossRef] [PubMed] [PubMed Central]
De Conto, E; Di Stefano, S.; Buttrini, M.; Maccari, C.; Arcangeletti, M.C.; Chezzi, C.; Calderaro, A. Detection of potential enteric
pathogens in children with severe acute gastroenteritis using the filmarray: Results from a three—Years hospital-based survey in
Northern Italy. Diagn. Microbiol. Infect. Dis. 2022, 102, 115611. [CrossRef] [PubMed]

Zizza, A.; Guido, M.; Sedile, R.; Benelli, M.; Nuzzo, M.; Paladini, P.; Romano, A.; Grima, P. A Multi-Pathogen Retrospective Study
in Patients Hospitalized for Acute Gastroenteritis. Diseases 2024, 12, 213. [CrossRef] [PubMed] [PubMed Central]

Ergiin, D.; Kagar, P.; Ozbakir, H.; Giilderen, M.; Celebi, M.Y,; Giirbiiz, E.; Ozenen, G.G.; Ozer, A; Kara, A.A ; Ayhan, FY,; et al.
The impact of multiplex nested gastrointestinal PCR panel in children with gastroenteridis requiring pediatric infectious disease
consultation. Eur. ]. Pediatr. 2024, 184, 85. [CrossRef] [PubMed]

Yasmin, N.; Ruzante, ].M.; Barkley, ].A.; Maltz, R M.; Kowalcyk, B. Detection of gastrointestinal pathogens in stool samples
using a rapid multiplex PCR test at a large tertiary pediatric hospital. Diagn. Microbiol. Infect. Dis. 2024, 110, 116544. [CrossRef]
[PubMed]

Truong, J.; Cointe, A.; Le Roux, E.; Bidet, P.; Michel, M.; Boize, ].; Mariani-Kurkdjian, P.; Caseris, M.; Hobson, C.A.; Desmarest, M.;
et al. Clinical impact of a gastrointestinal PCR panel in children with infectious diarrhoea. Arch. Dis. Child. 2022, 107, 601-605.
[CrossRef] [PubMed]

Yoo, LH.; Kang, H.M.; Suh, W.; Cho, H.; Yoo, L.Y.; Jo, S.J.; Park, Y.J.; Jeong, D.C. Quality Improvements in Management of Children
with Acute Diarrhea Using a Multiplex-PCR-Based Gastrointestinal Pathogen Panel. Diagnostics 2021, 11, 1175. [CrossRef]
[PubMed] [PubMed Central]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390 /jcm15156020


https://doi.org/10.1128/jcm.01983-24
https://www.ncbi.nlm.nih.gov/pubmed/40643259
https://pmc.ncbi.nlm.nih.gov/articles/PMC12345276
https://doi.org/10.5223/pghn.2017.20.2.107
https://www.ncbi.nlm.nih.gov/pubmed/28730135
https://pmc.ncbi.nlm.nih.gov/articles/PMC5517377
https://doi.org/10.1016/j.diagmicrobio.2021.115611
https://www.ncbi.nlm.nih.gov/pubmed/34953368
https://doi.org/10.3390/diseases12090213
https://www.ncbi.nlm.nih.gov/pubmed/39329882
https://pmc.ncbi.nlm.nih.gov/articles/PMC11431555
https://doi.org/10.1007/s00431-024-05918-4
https://www.ncbi.nlm.nih.gov/pubmed/39680183
https://doi.org/10.1016/j.diagmicrobio.2024.116544
https://www.ncbi.nlm.nih.gov/pubmed/39413661
https://doi.org/10.1136/archdischild-2021-322465
https://www.ncbi.nlm.nih.gov/pubmed/34921002
https://doi.org/10.3390/diagnostics11071175
https://www.ncbi.nlm.nih.gov/pubmed/34203426
https://pmc.ncbi.nlm.nih.gov/articles/PMC8303787
https://doi.org/10.3390/jcm15156020

	Introduction 
	Materials and Methods 
	Patients 
	Clinical, Laboratory, and Imaging Data 
	Enteropathogenic Evaluation 
	Statistical Analysis 

	Results 
	Discussion 
	References

