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Abstract
Background：Congenital heart disease involves abnormalities in the heart structure that occur before 
birth. Most infants require one or more heart surgeries to correct the congenital heart defects. Down 
syndrome and congenital heart disease is the most widely studied congenital anomaly. We evaluated the 
potential for neuro-immune cross-talk mediated by changes in gut microbiota to identify methods for 
effective perioperative management.
Methods：Four infants with Down syndrome and congenital heart disease that underwent cardiopulmonary 
bypass (CPB) were included. We evaluated the dynamics of microbiota pre-CPB, post-CPB, and upon 
discharge. We further measured factors potentially associated with the function of the intestinal mucosa 
and immune cross-talk, including fecal secretory immunoglobulin A (IgA) and short chain fatty acids, and 
the serum neutrophil to lymphocyte ratio (NLR) and C-reactive protein (CRP).
Results：CPB altered the abundance of fecal microbiota, especially those in the order Neisseriales. 
Furthermore, serum NLR showed faster normalization than CRP following CPB. There was no significant 
change in fecal sIgA levels observed during hospitalization overall.
Conclusion：Stress from an operation appears to affect the intestinal microbiota and cause dysbiosis in 
young patients with Down syndrome and congenital heart disease. In addition, NLR may be a better 
biomarker for perioperative management.
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2.1　 Alterations of the Fecal Microbiota 
of Subjects during Hospitalization

Fig. 1　Aggregate microbiota composition
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Table 1　Fecal microbiota of subjects (genus level)

Pre-CPB
1 2 3 4
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Table 1　Fecal microbiota of subjects (genus level)

Post-CPB Leaving hospital (Last) Mean
1 2 3 4 1 2 3 4 Pre Post Last
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Table 2　List of bacteria that had difference between test periods

Mean of relative abundance (%) Paired t-test (p-value)

Classfication
level Bacteria Pre-CPB Post-CPB Last Pre-CPB Post-CPB Last

Fig. 2　The change in fecal SCFA content during hospitalization

2.2　 Fecal SCFA Concentrations 
and pH Level
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Table 3　Fecal pH of subjects during hospitalization

subject No. Pre-CBP Post CBP Last

Fig. 3　The change in fecal sIgA content during hospitalization

2.3　Fecal sIgA Concentrations

2.4　Serum NLR and CRP
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3．Discussion

Fig. 4　The change in NLR and CRP levels in serum during hospitalization
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4．Methods

4.1　Subjects

4.2　Fecal sample collection

4.3　Extraction of fecal DNA
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4.4　 16S rRNA amplicon library 
preparation and next-generation 
sequencing

4.5　Sequence analysis

≥
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4.6　 SCFA analysis with gas 
chromatography-mass spectrometry 
(GC-MS)

4.7　Fecal pH measurement

4.8　Determination of sIgA contents

4.9　NLR
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4.10　Statistical analysis
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