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COVID-19 has been linked to a higher risk of enteric and autonomic dysfunction, but studies have 
been limited by small sample sizes and follow-up. 

Background

We performed a retrospective cohort study 
using the TriNetX Research Network, including 
over 80M patients from 57 academic medical 
centers in the US. Using ICD-10 and CPT 
codes, patients diagnosed with COVID-19 
between Jan 1 to Dec 31, 2020 were propensity 
score matched for risk factors to:

• Negative controls (NC)
• Influenza
• Lyme’s disease (LD)
• Infectious Mononucleosis (IM)
• Herpes Zoster (HZ)
• Varicella Zoster (VZ)
• Cytomegalovirus (CMV)

Methods

A total of 1,355,657 COVID-19 patients were matched to 1,889,175 NCs, 698,253 Influenza, 
61,826 IM, 129,246 LD, 457,984 HZ, 45,811 VZ, and 8,441 CMV patients. 

- Both the risk of GI diagnoses and AN were increased (HR>1, p<0.05) after COVID-19 compared 
to every other control population, except for GI diagnoses after CMV (HR 0.89, p:0.26). 

- COVID-19 significantly (p<0.05) increased the risk of vomiting (HR 1.78), nausea (HR 1.54) and 
irritable bowel syndrome (HR 1.07) compared to NCs, but it did not differ with that observed after 
Influenza (p>0.05). 

- Although COVID-19 increased the risk of developing functional dyspepsia (HR 1.09), 
inflammatory bowel disease (HR 1.5) and abdominal pain (HR 1.38) compared to NCs, a 
diagnosis of Influenza yielded an even higher risk (p<0.05); for all other GI diagnoses, the risk 
was increased (p<0.05) compared to both NCs and Influenza. 

Prior vaccination did not alter the risk of developing GI outcomes after COVID-19 (HR 0.95; 
p:0.32), but it did increase the risk of AN (HR 1.13, p:0.02) and MN (HR 1.6, p<0.05).

Results

This nationwide analysis reveals that COVID-19 
increases the risk of new-onset ENS and ANS dysfunction 
compared to NCs and patients infected by neurotrophic 
and non-neurotrophic pathogens, but less pronounced 
compared to CMV. Given the magnitude of COVID-19 
infections, a significant increase in patients with 
dysmotility and ANS dysfunction is expected, for which 
Gastroenterology as a specialty needs to prepare.
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A Kaplan-Meier analysis was used to estimate 
the hazard ratio (HR) and cumulative incidence 
(CI) of new-onset outcomes within 3 months and 
1 year after the diagnosis of the respective 
health event, including: 

• GI symptoms or diagnoses
• Autonomic neuropathy (AN)
• Sensory neuropathy (SN)
• Motor neuropathy (MN). 

We quantified the impact of prior vaccination for 
COVID-19 on these outcomes.


