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OBJECTIVES
• Understand GI involvement in systemic COVID-19 infection

• Recognize GI manifestations of COVID-19 infection

• Be aware of GI tract imaging abnormalities associated with COVID-19 infection

• Analyze current concepts and limitations supporting the spread of COVID-19 via the GI tract

• Appreciate the literature supporting H2RAs to alter outcomes in COVID-19 infection
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Objectives

- To recognize GI manifestations of COVID-19 infection
- To understand GI involvement in systemic COVID-19 infection
- To be aware of GI tract imaging abnormalities associated with 

COVID-19 infection
- To analyze current concepts and limitations supporting the 

spread of COVID-19 via the GI tract
- To appreciate the literature supporting H2RAs to alter outcomes 

in COVID-19 infection



GI Manifestations



Clinical Presentation - March 2020



Symptom Timeline
February 2020

- Fever, cough, shortness of breath

April 2020

- Chills, repeated shaking with chills, muscle pain, headache, sore throat, loss 
of taste (dysgeusia) or smell (dysosmia)

June 2020

- Congestion, runny nose, nausea, diarrhea



Symptom Timeline

February 2020

Fever

Cough

Shortness of breath

April 2020

Chills
Muscle pain
Headache
Sore throat
Disturbed taste 
(dysgeusia) or smell 
(dysosmia)

June 2020

Congestion

Runny nose

Nausea

Diarrhea





GI symptoms are more common in severe COVID disease (17%) then in  
non-severe COVID disease (11%)

48.1% of stool samples were + for viral RNA

- Detected as early as 3 days into illness
- 70% of patients has + stool RNA despite negative respiratory RNA



Prospective case-control study at a single hospital in Maryland
Telephone survey of patients who tested + or - for COVID swab



GI Sxs in COVID-19 Infection: A Telephone Survey
COVID   -  +

Nausea        26%        30%

Anorexia        26% 53%

Diarrhea 30% 50%

Abd pain 19% 26%

Dysgeusia 14% 67%

Anorexia + diarrhea + dysgeusia = 99% specific for COVID-19 infection



Clinical Gastro and Hep 2020

Evaluated 21 studies looking at 3042 patients
- Diarrhea ranged from 2% to 35%
- Duration to admission was longer if they have GI symptoms
- Average of 3 non-dehydrating BMs/day
- Greater percentage of GI symptoms in severe disease



Retrospective case-control study of 278 COVID-19 positive and 238 
COVID-19 negative patient
GI symptoms at the time of testing, more like to test positive for COVID-19
No GI symptoms, patients are equally likely to test positive or negative

Gastroenterology 7/2020

GI symptoms were associated with a 70% relative increased risk of testing positive



Meta-analysis of 47 studies including 10,890 patients throughout the world

Most studies were based on hospitalized patients



     China  Outside China

Diarrhea 5.8% 18.3%

N/V 5.2% 14.9%

Abdominal pain 2.7%  5.3%

Diarrhea is the only presenting symptom in <10% of patients
2-10 BMs per day
Usually self-resolves, lasts 4 days



A(dys)geusia vs a(dys)nosmia
Ageusia - Loss of taste

Anosmia - Loss of smell



Many coronaviruses cause anosmia

Up to 50% of patients can develop olfactory dysfunction

Anosmia begins 4-5 days after sx onset - 98% improvement by day 28

Higher incidence in European and American countries, rare in China

Can be the only presenting sx

Virally-induced olfactory nerve damage vs local inflammation of nasal cavity

Am J Otolaryngol 2020



417 cases of mild to mod COVID-19 + infections from 12 European hospitals

- 85.6% of patients had either anosmia or hyponosmia
- Occurred before other symptoms in 12% of cases
- Most recovered by day 8
- 79% of patients w/o rhinorrhea had anosmia or hyposmia

Euro Archives of Oto-Rhino-Laryngology 4/2020





85.6% of patients had either anosmia or hyponosmia

Occurred before other symptoms in 12% of cases

Most recovered by day 8

79% of patients w/o rhinorrhea had anosmia or hyposmia



5 articles totalling 817 patients

49.8% of patients had dysguesia/aguesia

Gastroenterology 2020



Damage to non-neuronal supporting cells may lead to disruption of signalling to the brain or 
olfactory sensory neuron death
Vascular damage may lead to hypoperfusion and inflammation leading to olfactory bulb 
dysfunction

Science Advances, 7/2020



Evaluated 52 patients who were + for COVID-19
Injury was defined as an elevated amylase or lipase level
17% suffered from pancreatic injury
The patients with pancreatic injury had more severe illness

Gastroenterology 7/2020



5 young, overweight, COVID + men with CT-proven pancreatitis
Mild pancreatic and duodenal inflammation
Profound SIR
Surprising low amylase levels 



Nasal epithelium

Respiratory Epithelium
- Humidify air
- Continuous with epithelium of 

respiratory tract
- Contain high levels of ACE2 

and TMPRSS2

Olfactory Epithelium
- Odor detection
- No ACE2 in sensory neurons 

(SN), but in cells that support 
SN, reserved stem cells



Imaging



Evaluated CT scan, x-ray, US and MRI studies on 134 in-pts 
with COVID-19

Bowel findings in 31% included: 
- Bowel wall thickening (29%)
- Pneumatosis or portal venous gas (20%)
- Perforation

Bhayana, R, Som, A.  May 2020



Pts with pneumatosis and portal venous gas @ ex-lap  
-  necrotic bowel in half of patients.  



Necrotic bowel had a yellow appearance vs a purple dusky appearance

Pathology revealed ischemia with multifocal necrosis and occasional fibrin thrombi 
in submucosal arterioles









A 69 y/o man with COVID presenting 
with abdominal pain and constipation

Imaging revealed a thrombus in the 
proximal segment of the SMA

Electron microscopy revealed viral 
particles clustered within cisternal 
spaces in enterocytes

Mitchell, J.  Clinical Gastro Hep July 2020









GI Transmission



How Does COVID-19 Enter the GI?
In 2003, ACE2 was identified as the receptor for SARS-CoV

Newer reports show SARS-CoV-2 engages ACE2 as entry receptor and employs 
serine protease TMPRSS2 for cell entry

In humans, ACE2 is expressed in airway, kidney cells, small intestine (mostly 
ileum, jejunum) and to a lesser extent, the colon

- Ileal ACE2+TMPRSS2+ cells are absorptive enterocytes
- Highest expression of ACE2 in the body is in the brush border of enterocytes





In-vitro study using organoids derived from adult stem cells 
infected with SARS-CoV-2 

Science, 7/2020



  SARS-CoV-2 infected-enterocytes

24 hours 60 hours



- Gene expression 
changes induced by 
CoV-1 and CoV-2

- Infection elicited a broad 
signature of cytokine- 
and interferon- 
stimulated genes

- Upregulation also is seen 
in other GI viral infections



Retrospective review evaluating 401 patients with COVID-19 in fecal and 
respiratory swabs for more than 7 weeks





Retrospective review of 42 COVID-positive patients

- 20% GI symptoms 
- 66% + stool RNA
- 65% remained + in stool after pharyngeal swab neg
- Pharyngeal swab + 6.5 days after SO and + 11 days in feces after SO



Lancet.  Brief Correspondence (March 2020)





                          Emerging Infectious Disease - August

- Collected fecal samples from COVID + patients
- Found viral particles in stool up to 28 days after symptom onset
- Isolated the virus and infected fresh Vero E6 cells
- Transmission is possible through aerosolized feces



Amoy Gardens, Hong Kong

- Design of bathroom floor drains 
lacked a replenishment system to 
keep water traps filled, leading 
virus laden aerosols to seep into 
bathrooms



H2 Receptor Antagonists



Famotidine and COVID

Intro:  computer models, famotidine may inhibit a protease which is needed for viral replication
Study: 1620 patients with COVID-19
- 84 took famotidine (20-40 mgs) within 24 hours of admission
- Primary outcome was death or intubation 2-30 days

Gastroenterology  May 2020HR = 0.43 for Intubation or death



10 patients 
- NYS, NJ, Sweden 

        - High dose famotidine (80 mg TID)
       - Most symptoms improved within 24 to 48 hours

Gut 6/2020



Hazard Ratio of 0.43 Intubation or death



Impact of Famotidine Use on Clinical Outcomes of 
Hospitalized COVID-19 Patients

Retrospective study of 878 patients, 83 (9.5%) of whom received famotidine

- Similar demographics, except famotidine pts younger by 5 years
- Only 30% were taking famotidine prior to hospitalization
- Mostly administered orally, 20mg daily
- Primary outcome: In-hospital death and intubation

Mathers, J, Seip, Richard.  Am J Gastro 2020



In Hospital Death In Hospital Intubation Death/intubation

Famotidine

Non-famotidine

     14.5%          21.7%   7.2%

     26%          32%   13.8%

Significant reduction in risk of in-hospital mortality OR  0.366

Impact of Famotidine Use on Clinical Outcomes of 
Hospitalized COVID-19 Patients



Impact of Famotidine Use on Clinical Outcomes of 
Hospitalized COVID-19 Patients





COVID-19: Famotidine, Histamine, Mast Cells and 
Mechanisms

Mechanism for famotidine is on-target histamine receptor H2 activity

Clinical COVID-19 involves dysfunctional mast cell activation

Famotidine does NOT bind papain-like protease or 3 chymotrypsin-like protease

In Vero E6 cells, famotidine showed no antiviral activity (while remdesivir and HCQ 
did)

Famotidine binds with much more affinity to H2 receptor than cimetidine

Malone, R Drug Discovery, Design, & Development 2020



Mast cell deregulation releasing histamine, bradykinin, etc, impacting cellular and 
basement membrane function and tight junction integrity causing edema

Inference: COVID–19 is at least partially mediated by pathologic histamine release

Famotidine binds with much more affinity to H2 receptor than cimetidine



PPI and COVID

PPIs are associated with   risk of enteric infections and SIBO

Online phone survey described as “national health survey”

6.4% + COVID rate

If taking PPI, OR 2.15 for daily use and 3.67 for BID use

No increase in risk with H2 blocker

Almario, C, Chey, W, Spiegel B.  Am J Gastro 2020



IBD registry looking at the impact of COVID-19 on 525 patients with IBD
- 31% required hospitalizations
- 7% met the primary outcome - (ICU/ventilator/death)
- 3% fatality rate
- Risk factors included increased age, 2 or more comorbidities, corticosteroids and   

          5-ASA
- Anti-TNFs were NOT associated with severe COVID infections

Gastroenterology, 2020



Patients with IBD are not at increased risk
Patients who DO NOT have the infection should continue their medications
If the patient has a known infection w/o symptoms, hold thiopurines, methotrexate 
and tofacitinib and delay biologics by 2 weeks
If symptomatic, hold medications until symptoms resolution or negative testing

Gastroenterology 7/2020



Conclusions
With any GI symptoms, you must always think of COVID-19

Consider imaging when patients present with abdominal discomfort or unexplained 
sepsis

Very likely that fecal shedding can be infectious

Famotidine appears to be an effective treatment and prospective trials are on the 
way

Consider changing PPIs to H2 blockers in your outpatients



Questions?
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