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Abstract 

 

Background: Viral gastroenteritis is a leading cause of 

morbidity worldwide. Evolving epidemiology, in part due to 

vaccines, has made identifying specific stool pathogens more 

relevant for clinical and public health providers. Molecular 

testing for gastrointestinal viruses is sensitive and effective for 

rapid identification of viruses from stool samples. In this study 

we report the prevalence of key viral pathogens in diarrheal 

stool specimens from a pediatric population. 

 

 Methods: From February 2014 to March 2017, remnant stool 

samples from patients presenting to a healthcare provider with 

diarrhea were examined for both bacteria (Salmonella species, 

Shigella species, Campylobacter species, and Shiga toxins 1 

and 2) and viruses (norovirus, sapovirus, astrovirus, adenovirus, 

and rotavirus). Detection of targets was performed using an 

FDA-approved platform (BD Max™) with PCR/sequencing 

serving as the reference method.  

 

Results: Of the 386 samples tested, at least one potential 

pathogen (viral and/or bacterial) was detected in 41.2% of 

specimens. 136 (35.2%) samples tested positive for at least one 

virus; 34 (8.8%) samples tested positive for at least one 

bacterium. There were 28 dual infections.  

 

Conclusion: The most commonly detected targets were viruses. 

Norovirus and sapovirus were the most prevalent stool 

pathogens, especially in very young patients. Shigella species 

was the most prevalent bacteria and third most detected target 

overall. Rotavirus prevalence was low, but still detected in 15 

(3.9%) of the samples. This may indicate that while vaccine has 

reduced its prevalence, it should still be considered in clinical 

evaluation of this population. Of note, the majority (59%) of 

samples were negative for viral pathogens. Providers should 

also consider parasites and noninfectious causes such as 

inflammatory bowel disease when evaluating diarrhea in a 

pediatric patient. 
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Introduction Introduction Diarrhea is the primary symptom of 

gastroenteritis, while dehydration because of electrolyte and 

fluid loss is the number one complication. According to the 

World Health Organization, there are 1.7 billion cases of 

gastroenteritis every year and approximately 1.5 million 

children deaths [1]. Health care utilization of children <5 years 

of age for diarrheal illnesses in the United States for 2010-2019 

included 58,195 hospitalizations, 308,536 emergency room 

visits, and 2,426,159 outpatient visits for a total cost of 

approximately 537 million dollars [2]. When calculating the 

financial burden of gastroenteritis, productivity loss must be 

considered along with health care costs. Parental absenteeism 

from work was reported in 15.8% of the child cases of 

gastroenteritis [3]. Loss of productivity also includes missing 

work due to parents contracting the illness themselves. Parents 

of children with acute gastroenteritis had a 4-fold increased 

acute gastroenteritis risk, with 3.6% child-parent pairs 

experiencing gastroenteritis within the same 4-week period and 

29.8% of parents missing work due to their own illness [3]. 

Viruses cause approximately 70% of infectious gastroenteritis, 

while bacteria cause between 10% to 20% and parasites <10% 

Worldwide, the most common viruses causing diarrhea are 

norovirus and rotavirus [4]. However, with the implementation 

of the rotavirus vaccine in 2006, that may be changing. 

According to a recently published national study, the 

prevalence of viruses was norovirus 7.3%, sapovirus 4.5%, 

astrovirus 3.5%, rotavirus 2.4%, and adenovirus 1.2% [5]. In 

the not-too-distant past, identifying the cause of viral 

gastroenteritis was time consuming and had little clinical 

impact. However, the advent of multiplex molecular testing has 

produced a variety of assays for quickly identifying stool 

pathogens. Rapid diagnosis allows for isolation of the child to 

prevent nosocomial infection and provide treatment when 

warranted [4]. In an effort to understand the prevalence of 

enteric viruses and bacteria in children in our region, we 

examined stool samples from patients presenting to a healthcare 
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provider with diarrhea for both bacterial and viral enteric 

pathogens. 

 

 

Materials and Method  

 

Stool specimens received by the laboratory from both inpatients 

and outpatients suspected of gastroenteritis, enteritis, or colitis 

from November 15, 2016-March 1, 2017 were included in the 

study. Stools were received either unpreserved or in Cary-Blair 

preservative. Samples were excluded if formed stool, submitted 

on swabs, submitted only for Clostridium difficile, or were 

collected from patients with previous positive enteric bacteria 

results. Each specimen was tested for bacterial and viral stool 

pathogens using an FDA-cleared platform (BD MAXTM 

Enteric Bacterial Panel and BD MAX™ Enteric Viral Panel 

(Becton, Dickison and Company, Sparks, MD)) following 

manufacturer’s guidelines. 

 

Results: Over the course of the study, 386 specimens were 

received from predominantly pediatric patients, although 7.5% 

of patients were over 18 years of age. Specimens were largely 

from outpatients and had a slight predominance of male patients 

over female patients: 293 (75.9%) outpatients versus 93 

(24.1%) inpatients and 210 (54.4%) males to 176 (45.6%) 

females detected in 41.2% of specimens. Of the 28 patient 

samples with multiple pathogens detected, 16 were dual viral 

infections, 10 were viral-bacterial infections, 1 was a dual 

bacterial infection, and 1 sample contained two viruses and a 

bacterium. Viral pathogens were detected in 35.5% of all 

specimens (Table 3). Norovirus was the most commonly 

detected virus. Sapovirus was the second most common virus. 

Rotavirus and sapovirus had the highest detection rates in the 0 

to 1 age group, while norovirus had the highest detection rate 

among 5 to 8-year old children. Bacterial pathogens were 

detected in 8.8% of all specimens (Table 4). Shigella was the 

most commonly detected bacteria followed by Campylobacter. 

Shigella was most commonly detected in the 0 to 1 age group, 

followed by the 2 to 4 age group. Only one dual bacterial 

infection, which was in an adolescent patient, was detected. 

 
 

 


