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Welcome to the June 2022 Research Round-up. This month we will look at an article entitled " Clinical efficacy 
of probiotics on feeding intolerance in preterm infants: a systematic review and meta-analysis." This article 
was published in 2022 in Translational Pediatrics. I picked this because I know many NICUs in Europe are using 
probiotics, and my neonatologists feel the data is not good enough to use probiotics in my NICU. So, I wanted 
to know more. Click on the URL above to go to the full text. Remember to download the handouts “Critical 
Review of the Literature” and the Research Roundups definitions file if you need information on any of the 
abbreviations used. We will go through this article to better understand what was done and what we can draw 
from this study.  
 
Title:  The title accurately describes the study. Remember a systematic review and meta-analysis is considered 
the highest level of evidence. 
 
Abstract:  The abstract summarizes the background, methods, results, and discussion of the study.  
 
Background or Introduction:  We once again start with looking at the references, with <2012, or published ≥ 
2012 as our separation window. But this is again a bit different. They set the period for search articles to 2002 
to 2021. So, they were more likely to have more articles published in the years prior to 2012. However, most 
of the data on this subject have been published in more recent years. For the entire article, there are 33 
references; of these, nine references were published prior to 2012 and 24 published in 2012 or later. The ones 
that are earlier than 2012 include several of the earliest works in this area. In the background section, of the 
eight articles cited, only one was published prior to 2012.  
 
The authors begin with a statement about the challenges preterm infants face with digestion and growth. 
They review several studies of what has been tried to improve the feeding tolerance in preterm infants. They 
wanted to explore the clinical efficacy of probiotics on feeding intolerance in preterm infants by doing a 
systematic review and meta-analysis.  
 
Study Population:  This review included nine studies that met the criteria set by the authors. These criteria 
were English language, published between 2002 and 2021. The authors also provide their keywords. They 
retrieved studies on October 20, 2021. Additional inclusion criteria were randomized controlled trials. Any 
probiotic could be included. This is important because there are known differences in outcomes based on 
probiotic types.  
 
Methodology:  The study design was a systematic review and meta-analysis of nine studies. They used the 
PRISMA reporting checklist which is the standard for systematic reviews. Two independent researchers 
screened the literature, and titles along with abstracts were read. In all they identified 552 studies, with 525 
filtered out. Included studies were then compared. Any irrelevant studies were excluded, and the full text for 
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the remaining articles was read by both researchers. There were nine studies that were finally included. They 
also mention that the researchers then performed a “cross-check” to exclude “controversial papers” but do 
not explain what those might be. Data were extracted from these nine articles by both researchers and 
analyzed independently. They used the Newscast Ottawa (NOS) method to rank articles. I found that 
interesting. First – I have never heard of it. Second – I wonder why they did not use the standard of Melnyk’s 
levels of evidence ranking.  
 
Statistical Analysis:  The authors describe their statistical analysis. Here they took the data from the included 
studies and then pooled the data by analyzing the results of the independent studies as a group. They used a 
weighted mean difference and odds ratio (OR) along with a 95% confidence interval. Results were displayed 
using forest plots, which is common. They looked at similarities across studies. I would say their analysis was 
done correctly.  
 
Outcomes/Results:  There were a total of 1244 participants. They have an extensive Table 1 detailing each of 
these nine studies. There were 626 “cases” and 599 controls. Demographic characteristics of the two groups 
when pooled did not differ significantly. None of the nine studies were done in the US. They came from the 
countries of Italy, Australia, Indonesia, Greece (two) China, Turkey (two) and Mexico.  
 
Meta-analysis results indicated heterogeneity for most outcomes, but there was not an identified cause of the 
differences, so the authors used a random-effects model to account for unknown differences. The 
heterogeneous outcomes are reported here first. Six studies reported effects of probiotics on total intestinal 
feeding time. There was a highly statistically significant difference in the pooled results, with cases who 
received probiotics reaching full enteral feedings in a shorter period than the controls (p<0.00001). Three 
studies looked at maximum enteral feeding of preterm infants and again found in favor of the probiotic’s cases 
(p<0.00001). Four studies looked at hospitalization time. There was a significant improvement (fewer number 
of days) in favor of the infants who received probiotics, and again this was highly statistically significant at the 
p<0.00001 level. Six studies reported weight gain as an outcome. Infants who received probiotics had better 
weight gain, again with the same level of probability.  
 
For two of the outcomes, the studies were similar so they could use a fixed-effects model. They found a 
pooled effect of a lower incidence of feeding intolerance in the infants who received the probiotics, and this 
was also statistically significant at the p<0.00001 level. Two studies reported clinical effects of probiotics on 
improvement of the GI tract. Although they do not discuss at all how “improvement” was measured. There 
was a significant improvement that was statistically significant at the p=0.03 level.  
 
Discussion/Conclusions:  The authors begin by returning to the earlier discussion of the immaturity of the 
preterm infant’s gut and its susceptibility to infection. They also describe active microorganisms (probiotics) 
and how these beneficial microorganisms affect the microbiome. They briefly discuss the differences in 
probiotics used, and mention that clinical research in this area is still “in its infancy”.  
 
The authors do not discuss limitations. They reiterate the results of their study. Probiotics were associated 
with improved time to reach full oral feedings, improved weight gain, improved maximal enteral feeding, 
reduced hospital stays and incidence of feeding intolerance, and an improvement of the GI tract.   
 
Does this fit with your experience:  I would say yes for myself, but again I have no direct experience with the 
use of probiotics in preterm infants within the NICU setting. We used them within the feeding clinic in babies 
after discharge. And I know many pediatricians recommend them now. I have mixed feelings. I would love to 
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see my NICU using them – because I think so much of feeding intolerance (and poor feeding) is related to GI 
discomfort/issues. But I can respect that this review included only nine studies total, and for many of the 
outcomes there were only two or three. Remember from earlier reviews, the larger the database, the more 
“statistically significant” you can reach. I have a good friend who works with a probiotic company and I know 
of several studies that were not included in this review. I wonder if that was because they were 
“controversial”? 
  
Other:  The authors report no conflicts of interest to disclose. The PRISMA reporting checklist is available as a 
link, as are the ICMJE uniform disclosure forms for the authors’ conflict of interest statements. They also 
include an ethical statement as well as a statement about the fact that this article is open access.   
 
 


