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 FAGP assessed the putative aetiology in Italian children with AGE from 2018 to 2020  

 Bacteria were the most common enteric pathogens and single infections predominated 

 The detection rate of enteric pathogens was highest in young children (0-5 years) 

 Infection incidence showed seasonal variations for some enteric pathogens 

 Preventive measures against SARS-CoV-2 pandemic decreased pathogens detection 
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ABSTRACT 27 

Acute gastroenteritis (AGE) are leading causes of morbidity and mortality in children. To control 28 

AGE, rapid identification of enteric pathogens is needed.  29 

The AGE aetiology was investigated from 2018 to 2020 in 2,066 children in Parma (Italy), using 30 

the filmarray. Pathogens were detected in 1,101 (53.3%) stool samples; 796 (72.3%) were single 31 

infections and 305 (27.7%) mixed infections (72.3% vs. 27.7%, P<0.0001). The highest infection 32 

incidence (68.2%) was assessed in children aged 0-5 years.  33 

Enteropathogenic Escherichia coli (EPEC) was the most frequently identified pathogen (21.14%), 34 

followed by Clostridioides difficile (11.5%), Norovirus (11.44%), and Campylobacter (10.17%). 35 

EPEC, Campylobacter, enteroaggregative Escherichia coli, Norovirus, and Rotavirus showed 36 

seasonality. The pathogen detection rate decreased between 2018 and 2020 (41.1% vs. 22%, 37 

P<0.0001), because of the preventive measures imposed by the severe acute respiratory syndrome 38 

coronavirus 2 pandemic. A putative aetiology in half the children examined and an estimate of 39 

enteric pathogens epidemiology were assessed. 40 

  41 
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ABBREVIATIONS 42 

AdV: adenovirus 43 

AGE: acute gastroenteritis 44 

EAEC: enteroaggregative Escherichia coli 45 

EIEC: Shigella/enteroinvasive Escherichia coli 46 

EPEC: enteropathogenic Escherichia coli 47 

ETEC: enterotoxigenic Escherichia coli 48 

FAGP: FilmArray Gastrointestinal panel 49 

GDH: glutamate dehydrogenase enzyme 50 

IC: immunochromatographic assay 51 

LAMP: Loop-mediated isothermal amplification 52 

NoV: norovirus 53 

PCR: polymerase-chain reaction 54 

RV: rotavirus 55 

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2 56 

SaV: sapovirus 57 

STEC: Shiga-like toxin-producing Escherichia coli 58 

 59 

 60 

KEYWORDS 61 

Acute gastroenteritis, childcare setting, multiplex PCR, filmarray, infectious disease control, rapid 62 

diagnostic assay. 63 
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1. INTRODUCTION 65 

Acute gastroenteritis (AGE) are a leading cause of childhood morbidity and mortality with relevant 66 

costs for societies. AGE with diarrhea and/or vomiting can last several days and be associated with 67 

symptoms such as abdominal pain, cramping, fever, malaise, and anorexia. There are nearly 1.7 68 

billion cases of childhood diarrheal disease worldwide every year, killing about 525,000 children 69 

[1]. 70 

The etiologic agents of childhood diarrheal disease include bacteria, parasites, and viruses [2]. Age, 71 

social, and geographic factors modulate the incidence of enteric pathogens [3].  72 

Most cases of childhood diarrheal disease are due to viral infections principally caused by Rotavirus 73 

and Norovirus [4,5]. Despite the vaccine, Rotavirus still causes hospitalization [6]. Bacteria may 74 

cause severe diarrhea (bloody stools), and high fever, needing hospital management. Moreover, 75 

some enteric bacteria may spread systematically [7]. With enhanced globalization and immigration, 76 

clinicians of developed countries diagnose several cases of diarrhea due to protozoa not habitually 77 

circulating [7].  78 

Although the epidemiological/clinical evaluation of AGE not always allows differentiating among 79 

bacterial, viral, and parasitological etiology, it guides the laboratory diagnosis. Prompt diagnosis 80 

optimizes the patient treatment, avoiding incorrect antibiotic use and reducing hospitalization. 81 

Conventional methods are laborious, time-consuming, and costly. Multiplex molecular assays 82 

considerably reduce the time to result, detecting a greater number of pathogens [8]. 83 

This large-scale hospital-based survey in Parma (Northern Italy) from 2018 to 2020 aims to assess 84 

the epidemiology of AGE pathogens in children with a multiplex polymerase chain reaction (PCR)-85 

based platform. Moreover, the impact of the severe acute respiratory syndrome coronavirus 2 86 

(SARS-CoV-2) pandemic on AGE dynamics was investigated.  87 
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2. MATERIALS AND METHODS 88 

2.1 Study setting 89 

This study was performed at the Microbiology and Virology Units of the University-Hospital of 90 

Parma, a 1,044-bed tertiary care center with more than 50,000 admissions per year.  91 

The inclusion criteria were subjects ≤14 years old and occurrence of AGE symptoms (diarrhea, 92 

vomiting, abdominal pain, and fever).  93 

From January 2, 2018 to December 31, 2020, 2,066 stool samples from as many children were 94 

submitted to the laboratory for diagnostic purposes. Table 1 shows the demographic characteristics 95 

of the examined children, whose age ranged from ≥13 days to 14 years and 3 months.  96 

Laboratory diagnosis was performed upon medical order. The results were reported in the clinical 97 

records of the patients as answer to a clinical suspicion. Patients' identity and medical information 98 

were protected and remained anonymous. 99 

 100 

2.2 Molecular assays 101 

For the FilmArray gastrointestinal panel assay (FAGP, BioFire Diagnostics-bioMérieux, Italy), 200 102 

µl of each stool sample in Cary-Blair transport medium (Faecal swab; Copan, Italy) were used. The 103 

FAGP is a multiplexed PCR, revealing 22 pathogens: Campylobacter (C. jejuni, C. coli, and C. 104 

upsaliensis), Clostridioides difficile (toxin A/B), Plesiomonas shigelloides, Salmonella, Yersinia 105 

enterocolitica, Vibrio (V. parahaemolyticus, V. vulnificus, and V. cholerae, with specific detection 106 

of V. cholerae), enteroaggregative Escherichia coli (EAEC), enteropathogenic Escherichia coli 107 

(EPEC), enterotoxigenic Escherichia coli (ETEC), Shiga-like toxin-producing Escherichia coli 108 

(STEC, with specific detection of E. coli O157), Shigella/enteroinvasive Escherichia coli (EIEC), 109 

Cryptosporidium spp., Cyclospora cayetanensis, Entamoeba histolytica, Giardia lamblia, 110 

adenovirus (AdV) F40/41, astrovirus, norovirus (NoV) genogroup GI/GII, rotavirus (RV) group A, 111 

and sapovirus (SaV) genogroups I, II, IV, and V. The assay lasting nearly 1 hour was performed in 112 

the FilmArray 2.0 platform.  113 
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In case of Clostridioides difficile detection by FAGP for a sample with a medical prescription 114 

requiring this testing, a qualitative assay (Illumigen TM C.difficile, Meridian Bioscience, USA), 115 

based on the Loop-mediated isothermal amplification (LAMP), was performed [9]. 116 

For viral diagnostic purpose, when an adequate aliquot of sample was available (2,023 cases, 117 

97.9%), an Enterovirus-targeting real-time PCR (Enterovirus Q–PCR Alert kit, ElitechGroup, Italy) 118 

was performed. 119 

 120 

2.3 Conventional diagnostics methods 121 

In case of bacteria detection by FAGP, the sample was submitted to conventional methods for 122 

isolation and/or identification purposes (data not shown) [10]. In case of Clostridioides difficile 123 

revealing by FAGP and LAMP, the detection of glutamate dehydrogenase enzyme (GDH) and 124 

toxins A/B by immunocromatographic assay (IC, C.difficile Quick check complete, Techlab, USA) 125 

as well as culture were performed [9]. 126 

For virus detection, electron microscopy was also performed (data not included) [10]. 127 

In case of parasites detection by FAGP, the sample was submitted to microscopic examination, 128 

Giardia intestinalis/Cryptosporidium IC, immunofluorescence, and cultures (data not shown) [10-129 

13]. 130 

 131 

2.4 Statistical analysis 132 

The chi-square test was performed by GraphPad Prism software. P<0.05 was considered 133 

statistically significant.  134 
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3. RESULTS 135 

3.1 Prevalence of enteric pathogens in the study population 136 

A total of 2,066 samples were analyzed, as described in the Methods section. AGE was most 137 

common in pediatrics aged 0-5 years (65.3%) and in males than in females, with a ratio of 10:8 138 

(Table 1). The rate of hospitalized children was 62.7%, showing in 2020 a decrease of -21.5% vs. 139 

2019 and of -33.8% vs. 2018. 140 

The FAGP identified at least one etiologic agent in 1,101 samples (53.3%). Figure 1 shows the 141 

positivity rates of the pathogens detected; EPEC was the most frequent (21.14%), followed by 142 

Clostridioides difficile (11.5%), NoV (11.44%), and Campylobacter (10.17%). Cyclospora 143 

cayetanensis, Vibrio cholerae and Entamoeba histolytica were not detected. 144 

A total of 1,495 pathogens was revealed. Of these, 949 (63.5%) were bacteria, 476 (31.8%) viruses, 145 

and 70 (4.7%) parasites. Specifically, 615 pathogens (41.1%) were revealed in 2018, 551 (36.9%) in 146 

2019, and 329 (22%) in 2020 (41.1% vs. 22%, P<0.0001, and 36.9% vs. 22%, P<0.0001).  147 

Single infections were 796 (72.3%) and mixed infections 305 (27.7%) (72.3% vs. 27.7%; 148 

P<0.0001). 149 

Co-infections with two pathogens were detected in 227 (20.6%) of the 1,101 positive samples, 150 

compared to 66 (6%) with three and 12 (1.1%) with more than three. The percentage difference in 151 

the number of co-infections with two (20.6%) and more than three pathogens (1.1%) was significant 152 

(P<0.0001). Overall, 147 different co-infections combinations were found (Table 2). The most 153 

common included either bacteria (Campylobacter, 7.8%, and Clostridioides difficile, 6.2%) or NoV 154 

(5.2%) in association with EPEC.  155 

Of the 172 samples positive for Clostridioides difficile by FAGP, 13 samples (7.6%) belonging to 156 

children >2 years old hospitalized in oncologic wards had a medical order requiring Clostridioides 157 

difficile testing. Of these, 12 cases (92.3%) resulted positive by LAMP. Among these, GDH was 158 

revealed in 11 cases (91.7%) and toxin A/B in 3 cases (25%). Finally, in 4 cases (33%) 159 

Clostridioides difficile strains were isolated. 160 
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The RT-PCR assay for Enterovirus gave positive results in 156 (7.7%) of the examined samples; of 161 

those, 63 (40.4%) were single infections. 162 

 163 

3.2 Age distribution of enteric pathogens 164 

Concerning the distribution of positive samples by age, 68.2% (751/1,101) were from children aged 165 

0-5 years, 19.8% (218/1,101) from children aged 6-10 years, and 12% (135/1,101) from children 166 

aged 11-14 years. Of the 1,495 pathogens revealed, 1,051 (70.4%) were detected in children aged 0-167 

5 years, 273 (18.2%) in children aged 6-10 years, and 171 (11.4%) in children aged 11-14 years 168 

(70.4% vs. 11.4%, P<0.0001). Of the pathogens revealed in children aged 0-5 years, 58.5% were 169 

bacteria, 38% viruses, and 3.5% parasites.  170 

Concerning the distribution of co-infections by age, 226 (74.1%) were detected in children aged 0-5 171 

years, 51 (16.7%) in children aged 6-10 years, and 28 (9.2%) in children aged 11-14 years (Table 172 

3). Co-infections between EPEC and either Clostridioides difficile (17 cases) or Campylobacter and 173 

NoV (16 cases each) prevailed in children aged 0-5 years (Table 3). Co-infections between EPEC 174 

and NoV (5 cases) predominated in children aged 6-10 years, while those between EPEC and 175 

Campylobacter (8 cases) in children aged 11-14 years. 176 

 177 

3.3 Seasonality of enteric pathogens 178 

The number of positive samples decreased from 53.9% (445/825) in 2018 and 56.1% (408/727) in 179 

2019 to 48.2% (248/514) in 2020 (53.9% vs. 48.2%, P=0.043).  180 

Supplementary table 1 shows the monthly distribution of all pathogens revealed, while Figure 2 that 181 

of the most common pathogens.  182 

EPEC (Fig. 2A) was systematically detected except in March 2019, predominating in summer and 183 

early autumn. No seasonal trends were apparent for Clostridioides difficile (Fig. 2B), contrarily to 184 

Campylobacter and EAEC, showing increased rates during summer (Fig. 2D and 2H). Salmonella 185 

(Fig. 2G) increased its detection rate in summer of 2018 and 2020. 186 
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Seasonal prevalence was found for NoV in winter (Fig. 2C), while RV detection increased in spring 187 

(Fig. 2E). AdV did not seem to vary hugely its percentage of positive cases during the study, but 188 

two peaks passing the median more than twice were found in December 2018 (18%) and April 2019 189 

(27%) (Fig. 2F). 190 

Different trends were observed in 2020 during the SARS-CoV-2 lockdown (from March 9 to May 191 

18) when compared to previous years. The circulation of AdV and EAEC (Fig. 2F and 2H) was 192 

interrupted, while for EPEC, Clostridioides difficile, NoV, Campylobacter, and Salmonella (Fig. 193 

2A, 2B, 2C, 2D, 2G) the detection rate decreased considerably under the median.  194 
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4. DISCUSSION 195 

This study reveals the epidemiology of AGE pathogens in 2,066 children who underwent stool 196 

testing by FAGP from 2018 to 2020.  197 

Molecular methods have greatly increased the sensitivity of pathogen detection expanding their 198 

involvement as AGE etiologic agents [14], although they do not yield an isolate and might detect 199 

nucleic acids from non-viable microorganisms unrelated to illness. Multiplex PCR assays may 200 

present limitation in finding the true etiologic agent in case of multiple pathogens detection and 201 

need to perform culture isolation and antibiotics sensitivity evaluation in case of bacterial 202 

identification [14].  203 

FAGP has been usefully included in our diagnostic algorithm [10], with the goal of limiting the use 204 

of conventional methods in light of its high sensitivity and reproducibility [15].  205 

In the study population, 53.3% of the samples resulted positive in agreement with previous data 206 

[10,15]. Of the positive samples, 68.2% were from children aged 0-5 years. 207 

FAGP detected a higher frequency of single infections (72.3%) mostly caused by bacteria (59.2%), 208 

also consistent with literature data [16]. The more prevalent pathogens were EPEC (21.14%), 209 

Clostridioides difficile (11.5%), NoV (11.44%), and Campylobacter (10.17%).  210 

Clostridioides difficile and Campylobacter showed higher rates than in our previous survey [10]. In 211 

contrast, RV decreased its frequency, as a likely consequence of the vaccine administration [14,17]. 212 

Antithetical considerations apply to NoV, being the vaccine candidates under study.  213 

Although EPEC and EAEC were frequently detected, their etiological role remains unclear [18,19]. 214 

Interestingly, AGE-related inflammation modulates the intestinal microbiota, favoring the unusual 215 

growth of Enterobacteriaceae [20].  216 

Clostridioides difficile was the second most common pathogen. This finding is difficult to interpret, 217 

given the high rate of asymptomatic carriage in young infants (<12 months) and frequent co-218 

detection of other pathogens [21,22]. Therefore, testing should be performed when specifically 219 

requested and consultation with the pediatrician is recommended [22]. In the study population, only 220 
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13 samples had appropriate clinical information (data not shown). Being Clostridioides difficile 221 

more frequently detected in single infections, antibiotic treatments may have favored its 222 

proliferation, also considering the low rate (25%) of toxigenic samples.  223 

Campylobacteriosis shows high incidence in the study population, contrarily to previous results 224 

[23]. In this regard, Italian data are likely to be underestimated, being not a statutory notification 225 

illness. Other Authors showed that Campylobacteriosis is increasing [24].  226 

Important, FAGP allowed detecting Plesiomonas shigelloides, which is frequently unnoticed by 227 

conventional methods [25].  228 

A frequent co-detection of viruses and bacteria was assessed especially in young children, 229 

according to Park et al. [26]. Although co-infecting viral and bacterial pathogens cause more severe 230 

gastroenteritis with higher probability of hospitalization [27], the knowledge on their etiological 231 

role remains incomplete [28]. Overall, Escherichia coli was the most prevalent pathogen in co-232 

infections, according to Vergadi et al. [28].  233 

EPEC, Campylobacter and EAEC predominated in summer, NoV in winter, and RV in spring. 234 

These seasonality differences confirm the need of continuous surveillance. These findings were in 235 

agreement with previous studies [10,29,30], but conflicting results were reported [31,32].  236 

During the lockdown imposed because of the SARS-CoV-2 pandemic, care for children in Italy 237 

have been kept to minimal standards. Although gastrointestinal manifestations are observed during 238 

SARS-CoV-2 infection [33], in 2020 diminished both hospitalizations (342 in 2020 vs. 517 in 239 

2018) and pathogens detection rates (22% in 2020 vs. 41.1% in 2018, P<0.0001). Individual 240 

protection measures and social distancing interrupted the circulation of AdV and EAEC, and 241 

decreased that of EPEC, Clostridioides difficile, NoV, Campylobacter, and Salmonella. 242 

Accordingly, lower rates of infectious disease transmission and delay in attendances to pediatric 243 

departments, with the tendency to seek hospital care only in case of severe or unremitting symptoms 244 

were described [34].  245 
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The reported findings focused on severe AGE cases, causing a high percentage of hospitalizations. 246 

The rapid diagnosis by FAGP helped the pediatricians in the management of patients, allowing a 247 

faster decision on the need for hospitalization. Since self-limited and asymptomatic cases were not 248 

examined, cautious epidemiological conclusions should be drawn. 249 

 250 

Conclusions  251 

Timely diagnosis improves the surveillance of the burden associated to AGE in children. Despite 252 

the costs of FAGP, the reduction in workload, antibiotic use and hospitalization renders this assay 253 

cost-effective. Our findings help to estimate the epidemiology of diarrhoea causative agents in 254 

children. Moreover, we tracked pathogen seasonality, reinforcing the need for accurate surveillance 255 

to control AGE.  256 
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FIGURES AND TABLES LEGENDS  376 

 377 

Figure 1. Distribution of enteric pathogens revealed by FAGP in stool samples from 2,066 children. 378 

The number of pathogens detected per year is shown below the histograms. The prevalence of each 379 

pathogen (%) was evaluated in reference to the total number of pathogens detected in the study 380 

period. 381 

 382 

Figure 2. Monthly distribution of the most frequently detected pathogens in stool samples from 383 

2,066 children. A: EPEC; B: Clostridioides difficile; C: Norovirus; D: Campylobacter; E: 384 

Rotavirus; F: Adenovirus; G: Salmonella; H: EAEC. 385 

 386 

Table 1. Demographic data of the 2,066 children with AGE whose stool samples were analyzed 387 

with FAGP from 2018 to 2020. 388 

 389 

Table 2. Different combinations of 305 co-infections detected in 1,101 positive stool samples. 390 

 391 

Table 3. Most frequent co-infections detected in 2,066 children divided by age.  392 
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Table 1 

 

Features Number (%) 

Males 1174 (56.8) 

Females 892 (43.2) 

Mean age (years) ± SD 4.4 ± 4.2 

Median age (years) 2.9 

0-5 years 1350 (65.3) 

6-10 years 431 (20.9) 

11-14 years 285 (13.8) 

Inpatients 1295 (62.7) 

Outpatients 771 (37.3) 

SD - standard deviation 
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Table 2 

 

Two pathogens N° 

Campylobacter + EPEC 24 

Clostridioides difficile  + EPEC 19 

EPEC + NoV 16 

EAEC + EPEC 11 

Salmonella + STEC 11 

AdV  + EPEC 10 

Cryptosporidium + EPEC 8 

Clostridioides difficile  + RV  8 

AdV + NoV 7 

AdV + RV 7 

Campylobacter + Clostridioides difficile 7 

Clostridioides difficile  + NoV 6 

Clostridioides difficile + SaV  6 

EAEC + NoV  5 

NoV + RV 5 

EPEC + SaV  5 

EPEC + Yersinia enterocolitica  5 

Campylobacter + STEC 4 

Less frequent infections with two pathogens 63 

Total 81 

Three pathogens  

Campylobacter + Clostridioides difficile + EPEC 4 

AdV + Clostridioides difficile + EPEC 3 

EAEC + ETEC + STEC 3 

AdV + Campylobacter + EPEC 2 

Campylobacter + EPEC + RV 2 

Clostridioides difficile + EPEC + NoV 2 

Cryptosporidium + ETEC + EPEC 2 

EPEC + NoV + RV 2 

Less frequent infections with three pathogens 46 

Total 54 

More than three pathogens  

AdV + EAEC + EPEC + RV 1 

AdV + EPEC + ETEC + SaV 1 

Campylobacter + EAEC + EIEC + Salmonella 1 

Campylobacter + EAEC + EPEC + NoV 1 

Campylobacter + EAEC + EPEC + RV 1 

Clostridioides difficile + EAEC + EPEC + RV 1 

Cryptosporidium + EAEC + EIEC + Salmonella 1 

Cryptosporidium + EAEC + EPEC + SaV 1 

EAEC + EPEC + ETEC + NoV 1 

EAEC + EPEC + ETEC + NoV + SaV 1 

EAEC + EPEC + NoV + RV 1 

EAEC + STEC + EIEC + Salmonella 1 

Total 12 

Total 147 
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Table 3 

 

Co-infections N° Age group 

(years) 

 

EPEC 

Clostridioides difficile 

Campylobacter 

NoV 

AdV 

EAEC 

 

17 

16 

16 

10 

8 

 

Clostridioides difficile 

RV 

AdV 

NoV 

Campylobacter 

Campylobacter + EPEC 

 

8 

7 

6 

6 

4 

0-5 

NoV 

AdV 

 

6 
 

Clostridioides difficile 6  

EPEC 

NoV 

EAEC 

Cryptosporidium 

Clostridioides difficile 

 

 

5 

3 

2 

2 

6-10 

EPEC 
Campylobacter 

 

8 11-14 

Total 130  
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Supplementary table 1. Monthly distribution of pathogens detected by the FAGP in 2,066 children with AGE.  

 

2018 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total % 

EPEC 8 4 4 6 12 15 17 22 16 9 14 13 140 23 

Norovirus 8 9 11 4 4 8  2 3 7 4 10 70 11.3 

Clostridioides difficile 7 5 6 9 4 5 9 3 4 2 7 6 67 11 

Campylobacter 4 2 4 6 2 2 9 5 3 6 4 2 49 8 

Rotavirus 6 3 5 10 4  6 6 1 2 2 4 49 8 

Adenovirus 1 4 2 2 6 4 2 2  3 2 12 40 6.5 

EAEC  1 3 5 5 2 4 6 5 4 1 3 39 6.3 

Salmonella  2 2 3 3 1 2 3 6 5 3 3 33 5.3 

Sapovirus 7 3 3 3 2    2 3 1 7 31 5 

Cryptosporidium     1 2 5 8 3 3 3 1 26 4.2 

STEC 3 1 1 1  2 2  4 6   20 3.2 

Yersinia enterocolitica 1   2 3  2 3 1 1 1  14 2.2 

Astrovirus 3 2 1 1 3       2 12 2 

ETEC   1    1 3 3   3 11 1.8 

Giardia intestinalis  1     1 1 2 1  1 7 1.1 

E. coli O157  1     1 2 1    5 0.8 

EIEC        1   1  2 0.3 

Total             615  

               

2019 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total % 

EPEC 4 5  4 9 4 14 15 14 15 9 5 98 18 

Norovirus 5 17 6 7 1 6  2  5 5 12 66 12 

Clostridioides difficile 3 8 7 7 8 4 5 8 4 3 5 3 65 11.8 

Adenovirus 2 3  16 7 6 3  3 9 3 1 53 9.6 

Rotavirus 6 2 3 11 11  2 3 2 4 4 2 50 9 

Campylobacter   3 5 8 4 8 10 3 4 2 2 49 8.8 

Salmonella 4 4 1  5 2 2 4 1 5 1 2 31 5.6 

EAEC 1 2 1 4  2 3 5 3 3 2 2 28 5 

STEC  2    1 3 4 6 3 3  22 4 

Sapovirus 4 8 1 1 2    1   2 19 3.4 

Cryptosporidium     1 1 2 4 3 3 1 1 16 3 

Astrovirus 1 3  3 2 1     1 2 13 2.3 

EIEC 1 3  2    1 2 1  1 11 2 

ETEC 1  1   1  3 2 1 2  11 2 

Giardia intestinalis  2 3    1 1   2  9 1.6 

Yersinia enterocolitica  1   1 1 1  1    5 1 

E. coli O157         2    2 0.4 

P. shigelloides 1  1          2 0.4 

Vibrio         1    1 0.1 

Total             551  

               

2020 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total % 

EPEC 5 9 1 1 5 2 5 11 14 7 8 10 78 23.7 

Campylobacter 2 2 2 2 7 8 7 5 5 5 4 5 54 16.4 

Clostridioides difficile 2 8 3 3 3 2 5 1 2 3 7 1 40 12.1 

Norovirus 17 15 1        2  35 10.6 

Salmonella  2 1 1 3 2 8 5 1 2 1 4 30 9.1 

Rotavirus 3 2  3 2 2 2 5  3  2 24 7.2 

EAEC 3 3    1 4  1 1 2 1 16 5 

STEC  1   1 1 4  2 3  2 14 4.2 

Cryptosporidium      1 3 1 3 3   11 3.3 

Adenovirus 3 2     1  1  1  8 2.4 

Yersinia enterocolitica 1  1 2   1     1 6 2 

ETEC 2 1       1 1   5 1.5 

Astrovirus 2 1 1          4 1.2 

Sapovirus 1 2           3 1 

Giardia intestinalis        1     1 0.3 

Total             329  

Supplementary Table 1


