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Gut microbiome and COVID-19

• SARS-COV-2 entry receptors 
(ACE-2) are heavily 
expressed in the GI tract 

• Shedding of virus in stool is 
common and can outlast 
respiratory shedding

• Exact fecal–oral transmission 
route is not yet established!

Guo M et al. Nature Rev. 2021
Xu H et al. International Journal of Oral Science. 2020



Gut microbiome and COVID-19

• COVID-19 patients commonly 
have GI symptoms (diarrhea, 
N/V,…)

• Gut microbiome is 
significantly altered in 
COVID-19 pts

• Microbiome changes may 
persist beyond recovery

Yeoh et al. Gut. 2021



Sample Title

• Prospectively collected stool via rectal swab from:

– 50 COVID-19 pts in ICU

– 9 recovered COVID-19 pts

– 34 non-COVID pulmonary inpatients



Sample Title

• COVID pts have different 
gut microbiome composition 
than covid recovered and 
controls

• COVID-recovered pts 
showed similar diversity as 
hospitalized non-covid pts

• COVID patients showed 
higher relative abundance of 
Campylobacter and 
Klebsiella



Gut microbiome and COVID-19

• Somewhat discordant with data from Hong Kong, 
stool microbiome appears to recover in COVID pts in 
the US! 

• Promising but larger studies with longer follow-up 
are needed

• GI symptoms in “long COVID” patients are yet to be 
fully defined



• Bloating is seen in 16% of the general population 
and up to 70% of FGIDs

• Complex and multifactorial pathophysiology

Demographic and clinical factors associated with severe abdominal bloating in FGIDs:
Gardiner CP, Sing P, Ballou S, Hassan R, Yu V, Lembo A, Nee J, Iturrino J



• 612 (78% female, age 44±16.5) consecutive new 
patients were recruited from a single center.

• Rome IV criteria used for diagnosis of FGID

• PAGISYM was used for assessment of bloating 
severity for two weeks prior to recruitment

Demographic and clinical factors associated with severe abdominal bloating in FGIDs
Gardiner CP, Sing P, Ballou S, Hassan R, Yu V, Lembo A, Nee J, Iturrino J



• Bloating severity was mild, moderate and severe in 38%, 35% and 
27%, respectively

• Multivariate analysis showed bloating severity is associated with

– Younger age

– Presence of functional dyspepsia

– Presence of functional constipation

– Abdominal pain severity and somatization score

• Severity of anxiety, depression and sleep disturbance were not 
associated with bloating severity 

Demographic and clinical factors associated with severe abdominal bloating
Gardiner CP, Sing P, Ballou S, Hassan R, Yu V, Lembo A, Nee J, Iturrino J



Bloating is associated with many organic 
diseases

• Commonly missed DDx of bloating:
– Anatomical (enterocele, hypermobile Ehlers-Danlos 

syndrome)

– Motility (Pseudoobstruction, gastroparesis, rapid gastric 
emptying, intraabdominal adhesions/bands)

– Microbiome (SIBO, Small intestinal fungal overgrowth, 
probiotics, post-FMT)

– Miscellaneous (POTS, mast cell activation syndrome)                                                                          

Pichetshote N, Rezaie A.
Current Treatment Options Gastro. 2020



• Incidence of hemorrhoids during pregnancy is 15-
40%

• Pathophysiology: Increased circulating blood 
volume, increased intraabdominal pressure, 
relaxation of venous smooth muscles by 
progesterone, and constipation

Shin GH et al. AJG. 2015



• Aim: To assess effectiveness of dietary and behavior 
recommendations for prevention of hemorrhoids 
during pregnancy

• Single-blind Multicenter trial: During the first 
trimester 260 women were randomized 1:1 to 
dietary/behavior recommendations or standard care

• Endpoint: Reduction in postpartum rate of 
hemorrhoids

Hemorrhoids in pregnancy

Poskus T et al. DDW. 2021



• Dietary:
– Consume at least 1.5 liters of fluid

– Consume a tablespoon of bran and 2-5 prunes daily

– Consume ~300g of fruits and 500g vegetables and 30g nuts

• Behavior
– Exercise 30-60 minutes daily

– Spend less than 3 minutes on the commode

– Washing after bowel movements
Poskus T et al. DDW. 2021

Dietary/behavior recommendations



• Hemorrhoids were seen in 40.8% of control group as 
compared to 15.4% in the intervention group (p 
<0.01)

• There was no difference in maternofetal outcomes

Poskus T et al. DDW. 2021

Results



• Review on management 
of IBS-D, IBS-C and IBS-
M in pregnancy



• Several other techniques/devices 
widely available in California with 
unfounded claims of 
“detoxification”

• High volume colonic irrigation or “Colonic” has been considered for: 

– Alternative therapy for constipation

– Preparation for colonoscopy
Parekh et al. J Clin Gastro Hep 2018
Harish K et al. J Gastrointest Dig Syst 2016

Trustinprocess.com



• 20 subjects underwent high volume 
colonic irrigation before colonoscopy

• Stool samples were collected prior to 
irrigation

• Three serial stool samples were collected 
during colonic for metagenomic 
sequencing



There was drastic difference 
in microbiome alpha 
diversity of each sample

There was drastic difference 
in microbiome beta diversity



• Unclear each sample represents which part of the 
colon, but the study highlights that stool is an 
unreliable medium for global assessment of 
microbiome

Conclusion



Stool microbiome testing not ready for clinical use



• Stool microbiome testing has multiple limitations

– Extremely wide range of “Normal” stool microbiome

– Extremely wide range of stool microbiome in disease

– Daily variability of stool microbiome

– Variability of stool microbiome even within one BM

– Normal ≠ Healthy

• Microbiome field moving to mucosal and small bowel microbiome

Stool microbiome testing not ready for clinical use


