
62� PRACTICAL�GASTROENTEROLOGY� •� DECEMBER�2016

FROM THE PEDIATRIC LITERATURE

Molecular Testing to Diagnose 
Infectious Gastroenteritis in Children
Acute gastroenteritis (AGE) in children is extremely 
common, but many children develop AGE with no 
identifiable infectious source. The authors of this 
study evaluated the efficacy of a new technique for 
diagnosing infectious causes of AGE using pediatric 
stool samples from Tennessee. Specifically, the study 
utilized the Gastrointestinal Pathogen Panel (Luminex 
Molecular Diagnostics,Toronto, Ontario, Canada) which 
provides for the capability of nucleic acid extraction 
and identification of common bacteria, viruses, and 
parasites associated with AGE. Additionally, multiplex 
reverse-transcription real-time PCR on stool specimens 

was performed to identify sapovirus and astrovirus.  
In total, 216 stool samples from children with 

AGE and 36 stool samples from children who were 
asymptomatic controls were tested, and 70.4% of 
specimens from children with AGE had at least one 
identified infectious cause (compared to 11% of control 
children). A viral pathogen was present in 63.9% of the 
children with AGE, with the most common virus isolated 
in such samples being norovirus genogroup II (57%). A 
bacterial pathogen was identified in 21.8% of children 
with AGE, with the most common pathogen isolated 
in such samples being Clostridium difficile (75%). The 
most common combination of pathogens was norovirus 
genogroup II and C. difficile. Interestingly, rotavirus 
was not a common cause of AGE suggesting efficacy 
of the vaccine for this infection.

This study demonstrates that molecular testing for 
causes of pediatric AGE is feasible, and the ability of 
such testing to provide rapid results has the potential 
to change clinical care pathways. The authors point 
out that the high percentage of samples positive for 
norovirus genogroup II in this study suggests a need 
for a vaccine, in a manner similar to what has been 
done for rotavirus. The increased observation of C. 
difficile in this study suggests that bacterial causes of 
AGE in children are also changing, possibly secondary 
to antibiotic use.

Nicholson M, Van Horn G, Tang Y, Vinje J, Payne D, 
Edwards K, Chappell J.  “Using multiplex molecular test-
ing to determine the etiology of acute gastroenteritis in 
children.”  The Journal of Pediatrics.  2016; 176: 50-56.

Do Antibiotics Change the Intestinal Microbiome in 
Breastfed Infants?
Breastfeeding is beneficial for infants as it decreases the 
risk of infections, and the protective effect is likely due 
to the composition of the gut microbiota influenced by 
the infant’s diet. However, antibiotic use may change 
the gut flora so this protective effect is lost, and the 
authors of this study evaluated the effect of antibiotics 
use and health outcomes on children that had been 
breast fed. A cohort of 226 children who were originally 
part of a probiotic study were included for this specific 
study in which 142 children provided stool samples for 
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The ratio of Actinobacteria to Firmicutes also was 
highest in children who had breastfed the longest and 
had received no antibiotics during breastfeeding. A 
lower abundance of Bifidobacterium was noted in 
children who had short breastfeeding duration and no 
antibiotic use in early life and in children with longer 
breastfeeding duration who had received antibiotics 
while breast feeding.

This study demonstrates that antibiotic use early 
in life appear to change the microbiota composition of 
the intestine which potentially can lead to mechanisms 
of increased weight. For example, Akkermansia and 
Bifidobacterium have been shown to protect against 
obesity in animal models. Antibiotic use in livestock 
has already been demonstrated to be associated with 
weight gain, and the findings of this study suggest that 
early changes of the intestinal microbiome in children 
may have consequences for long-term human metabolic 
patterns. 

Korpela K, Salonen A, Virta L, Kekkonen R, de Vos W.  
“Association of Early-Life Antibiotic Use and Protective 
Effects of Breastfeeding Role of the Intestinal 
Microbiota.” JAMA Pediatrics.  2016; 170:  750-757.
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microbiome analysis. Maternal breastfeeding history, 
total antibiotic use by study children, and BMI z score 
of the children were reviewed. Study subjects were 
broken down into those children who did not receive 
antibiotics during breastfeeding through 4 months after 
weaning and those children who received antibiotics 
during this specific time period. Half of the study 
subjects had not received antibiotics before weaning.  

The mean age of the study subjects was 55 
months, and 54% of study subjects were male. Mean 
breastfeeding duration was 8 months, and 57% and 88% 
of children had received antibiotics by 1 and 2 years 
of age, respectively. Breastfeeding was associated with 
less total antibiotic use. The duration of breastfeeding 
was associated with a negative correlation of total 
number of antibiotic courses although the effect was not 
as significant if children had received antibiotics while 
breastfeeding. BMI z scores appeared to be significantly 
lower in children who were breast fed and had received 
no antibiotics in early life compared to children who 
had received antibiotics in which BMI z scores did 
not significantly change. Among study subjects who 
underwent analysis of their stool samples, children who 
had the longest duration of breastfeeding and had not 
received antibiotics during breastfeeding were found to 
have high amounts of Akkermansia and Bifidobacterium.  
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