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Background: Regular educational activities have suffered since the start of COVID-19
pandemic. New data has been emerging regularly regarding COVID-19 and the optimal
way of care for patients with COVID-19 infection. Emphasis upon dispensing knowledge in
current pandemic times should be made. Aims and Objective: We assessed the knowledge
of internal medicine and gastroenterology trainees regarding liver involvement and related
issues in the current COVID-19 pandemic. Materials and Methods: This online survey
comprised of 10 questions designed to examine the basic knowledge of Sars-Cov-2 virus,
knowledge regarding liver involvement in COVID-19, and the ability to decide on patient
care. Results: A total of 100 responses were collected. Most of the responses were from
Pakistan (n=75). More than 80% of trainees responded correctly regarding the accurate
indication of endoscopic procedures during COVID-19 pandemic, absence of ACE-Il receptor
expression on astrocytes, upper respiratory secretions being an eligible sample for SARS-
COV-II, avoiding regular outpatient follow up, avoiding hydroxychloroquine as a prophylactic
drug, and azithromycin in decompensated cirrhosis, continuing beta-blockers and lactulose in
a decompensated patient, melena being an accurate indication for screening endoscopy and
the choosing right set of PPEs. Less than 50% of responders knew correctly regarding NAFLD
being a notorious factor for COVID-19 related complications, ACE-Il receptor expression by
cholangiocytes and enterocytes, saliva and stool being an eligible sample for SARS-COV-II
detection, palliative approach as an appropriated management step for decompensated-CLD
patients and history of ascites as an appropriate indication for screening endoscopy. Gl
trainees performed better in some areas of knowledge Conclusions: Trainees were updated in
many aspects of the recent guidance in the management of COVID-19 but there were many
lacunae in the knowledge. So, continuous medical education activities are essential to keep
the residents updated about the changing developments in the management of COVID-19.
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INTRODUCTION

In the late December 2019 cluster of pneumonia cases
emerged in Wuhan, China. Later severe acute respiratory
syndrome coronavirus 2 (Sars-Cov-2) was identified
as the causative agent.! In mid-January cases started
pouring in from outside China®. Later, on 11th March,
it was labeled as pandemic.*’ Sars-Cov-2 has a median

incubation period of 5.2 days ranging between 1 to 14
days."* It is believed that patient zero had a zoonotic
transmission but now the primary mode of transmission
is from person to person.” Symptoms through the course
of illness include but not limited to fever (98%), cough
(76%), dyspnea (55%), myalgia or fatigue (44%), sputum
production (28%), headache (8%), hemoptysis (5%),
and diarrhea (3%).° The majority of the patients (71%)
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have radiological involvement of lungs as evident on
CT chest.’

Since the emergence of coronavirus disease-19 (COVID-19),
data regarding multi-organ involvement is being reported. *’
This is attributed to the ubiquitous distribution of ACE-II
receptors which serve as an entry point for the virus. '’ Liver
involvement as evident by deranged liver biochemistry has
been reported ranging from 14% to 53% in hospitalized
patients. "' Several mechanisms of liver injury have been
postulated including immune-mediated damage, direct
viral cytotoxicity, hypoxia, and drug-induced liver injury
(DILI). '* Whether patients with chronic liver disease
are more prone to develop decompensation or acute on
chronic liver failure still needs to be answered. However,
patients of chronic liver disease and liver transplant are
already immune-compromised which make them more
vulnerable to infections.

It is important to maintain optimal standards of care
for patients already suffering from liver diseases and
prioritize the care of these patients in the current era
of the COVID-19 pandemic. This survey focuses on
assessing the knowledge of internal medicine residents
and gastroenterology fellows (trainees) regarding liver
involvement and related issues in the current pandemic
situation.

MATERIALS AND METHODS

The survey comprises of 10 questions designed to examine
(1) respondent demographics (2) basic knowledge of Sars-
Cov-2 virus (3) knowledge regarding liver involvement in
COVID-19 and (4) ability to decide on patient care. The
questionnaire comprised of open-label questions, best
choice questions, and questions with multiple correct
answers. Residents of gastroenterology and hepatology
(GI)and residents of internal medicine (IM)from multiple
institutions and different countries were invited to participate
in the survey. An introductory letter and HTML link to the
survey was sent either via email or SMS. Reminder message
was sent after 2 weeks to ensure good participation. The
survey was also distributed among residents via different
social media platforms (Facebook, Twitter, WhatsApp, and
Instagram) to increase study participation. The survey was
created on SurveyMonkey, an online survey development
cloud-based software (SurveyMonkey, San Mateo, CA
94403). The free version of SurveyMonkey allows ten
questions and up to 100 participants. Fisher exact test
was used to find any associations between two categorical
variables. A p-value of less than 0.05 was taken as significant
for the nonrandom association. The ethics committee of
the hospital approved the protocol.
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RESULTS

Demographic data

A total of 100 responses were collected, 50 from each
specialty (internal medicine (IM) and gastroenterology
hepatology (GI). Most of the responses where from
Pakistan (n=75) whereas 8 responses were from the USA,
7 from the UK, 2 from Canada, 2 from Italy, 2 from India,
and one from Poland, Spain, Ireland, and Romania each.
Fifty eight percent of the respondents were male and 42%
were female.

Question 1

In response to the question regarding the indications of
endoscopic intervention during the current COVID-19
pandemic, 87% of total respondents agreed that acute
GI bleed would require endoscopic intervention. Out of
a total of 87 respondents, 47 were from gastroenterology
specialty whereas 40 were from internal medicine. Eighty-
three respondents (44 from GI and 39 from IM) agreed
that surveillance endoscopic procedure could be avoided.
94% of respondents (47 from each specialty) answered
that endoscopic intervention would be required to achieve
access for urgent feeding. 80% (43 form GI and 37 from
IM) agreed that diagnostic endoscopic procedures could be
avoided in the current situation whereas only 55% (34 from
GI and 21 from IM) (P=0.002) believed that diagnostic
endoscopic ultrasound (EUS) should also be avoided.
According to 88% of respondents (47 from GI and 41
from IM), biliary sepsis would require urgent endoscopic
intervention.

Question 2

This MCQ question with the best choice answer enquired
about the etiology underlying chronic liver disease that
would make a patient most vulnerable to COVID-19
related complications. Only 17% of the respondents (13
from GI and 4 from medicine, p=0.031) answered correctly
by selecting non-alcoholic fatty liver disease (NAFLD) as
the primary etiology. 45% (24 from GI and 21 from IM)
of the respondents selected cirrhosis by HBV or HCV as
an etiology that would make a patient most vulnerable to
COVID-19. 36% (13 from GI and 23 from IM) answered
HCC and only 2% (0 % from GI and 2% from medicine)
answered HCV without cirrhosis as an etiology that would
make a patient most prone to COVID related complication
(Table 1a).

Question 3

This question focused on assessing the knowledge of
the residents regarding ACE-II receptor expression on
different cells of the body. Fifty three percent (25 from GI
and 28 from IM) of total respondents answered correctly by
saying that ACE-1I receptors are not abundantly expressed
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on hepatocytes. Only 21% (14 from GI and 7 from IM)
of respondents answered right regarding the abundant
expression of ACE-II receptors on cholangiocytes.
Ninety eight percent (48 from GI and 50 from medicine)
of respondents were sure enough that ACE-II receptors
are not expressed by astrocytes. 74% (39 from GI and 35
from IM) of respondents answered correctly by saying that
ACE-II receptors are abundantly expressed by alveolocytes
whereas only 28% (17 from GI and 11 from medicine)
knew that ACE-II were also expressed abundantly by
enterocytes (Table 1 a).

Question 4

In this question, knowledge of residents regarding samples
eligibility for detecting SARS-COV-2 by running RT-
PCR was assessed. Options included saliva, respiratory
secretions, blood, stool, and urine. 88% (47 from GI and
41 from IM) answered correctly by selecting respiratory
secretions as the eligible sample for detecting SARS-COV-2
on RT-PCR.44% (18 from GI and 26 from IM) answered
correctly by selecting saliva as another eligible sample
for running RT-PCR. Sample of blood is not viable for
running RT-PCR; 73% (36 from GI and 37 from IM) of
respondents answered this correctly. Only 38% (23 from GI
and 15 from IM) of respondents knew that SARS-COV-2
may also be detected in stool samples whereas the majority
of the respondent 92 % (47 from Gl and 45 from IM) knew
that urine is not a viable sample for running RT-PCR to
detect SARS-COV-2.

Question 5

This question aimed to assess the knowledge of residents
about the management of patients who have undergone a
liver transplant. The majority of the residents 92% (44from
GI and 48 from IM) correctly answered that such patients
should avoid regular OPD follow-ups as this may expose
them to infection. Seventy percent (32 from GI and 38

from IM) of respondents agreed on advising these patients
to wear gloves and masks when at a public place. 98% (50
from GI and 48 from medicine) correctly answered by
advising not to start hydroxychloroquine as prophylaxis
for COVID-19. Ninety two percent (49 from GI and 43
from medicine) were correctly in favor of advising such
patients to observe strict social distancing, 19% (13 from
GI and 6 from medicine) incorrectly advised stopping
mycophenolate if being given as a second drug with
tacrolimus (Table 1b).

Question 6

In this question knowledge of residents is being assessed
about surveillance of esophageal varices and associated
management. Seventy percent (36 from GI and 34 from
IM) of total respondents agreed on postponing the
procedure whereas 30% (14 from GI and 16 from IM)
were in the favor of getting endoscopy as per schedule.
Sixty four percent (40 from GI and 24 from IM, p =0.002)
of the respondents answered correctly in regards to the
continuation of beta-blockers. 96% of total respondents
agreed on continuing diuretics if already being given
whereas 99% of the respondents selected not to stop
lactulose (Table 1b).

Question 7

This question assesses the approach of residents in
managing COVID-19 complications in a decompensated
CLD patient. 60% (32 from GI and 28 from IM) responded
that they would not intubate such patients in-case they
develop respiratory distress. On the other hand, only
44% (32 from GI and 12 from IM, p=<0.001) chose a
palliative approach for such patients. 93% (46 from GI and
47 from IM) opted not to do a CPR on a decompensated
CLD patient. 85% (44 from medicine and 41 from GI)
respondents agreed on counseling the patient’s family
regarding poor prognosis if they develop COVID-19

Questions

Patients with liver disease secondary to which of the following etiology are most prone to develop COVID-19 related complications?

Cirrhosis secondary to HBV/HCV
NAFLD (nonalcoholic fatty liver disease)
Chronic HCV without cirrhosis

HBV carrier

Hepatocellular carcinoma

Correct answers given Correct P-value
Gl(n) I-Medicine (n) answers

P 21 No 0.688

I 4 Yes 0.031*

0 2 No 0.495

’ 0 No 1.000
I 23 No 0.060

It is now recognized that SARS-COV-2 enters a cell through ACE-II receptors. These receptors are expressed abundantly on which of the

following cells?

Hepatocytes 25 28 No 0.689
Cholangiocytes 14 7 Yes 0.140
Astrocytes 48 50 No 0.495
Alveolocytes 39 35 Yes 0.495
Enterocytes 17 11 Yes 0.265
32 Asian Journal of Medical Sciences | May 2021 | Vol 12 | Issue 5
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Questions Correct answers given Correct answers P-value
Gl (n) I-Medicine (n)

In the current situation what advice you would give to a patient after a liver transplant?
Frequent OPD follow-ups for a regular check-up 44 48 Yes 0.269
Wear mask and gloves when shopping at a 32 38 Yes 0.275
departmental store
Start prophylactic hydroxychloroquine 50 48 No 0.495
Observe strict social distancing 49 43 Yes 0.059
Stop Mycophenolate if being given as a second 37 44 No 0.125

drug with tacrolimus

In current COVID-19 pandemic a cirrhotic patient with past history of ascites and bleeding varices contacts you for surveillance endoscopy,

what advice would you give?

Postpone the procedure 36
Get endoscopy as scheduled 36
Continue beta-blockers 40
Stop diuretics 49
Stop lactulose as it may alter gut flora and 50

promote SARS-COV-2 cell entry

In current COVID-19 pandemic, to which of the following patients you would advised screening endoscopy?

Patients with history of melena. 48
Patient with ascities 13
Patient with thrombocyte counts of 140,000/ul 47
Patient with serum albumin of 2.9 g/dl. 50

34 Yes 0.828
34 No 0.828
24 Yes 0.002*
47 No 0.617
49 No 1.000
44 Yes 0.269

6 Yes 0.125
47 No 1.000
46 No 0.242

Questions Correct answers given  Correct answers  P-value
Gl (n) I-Medicine (n)

Which of the following indications does not require endoscopic intervention during the COVID-19 pandemic?
Acute Gl bleeding 47 40 No 0.071
Surveillance endoscopic procedures 44 39 Yes 0.287
Access for urgent feeding 47 47 No 1.000
Biliary sepsis 47 41 No 0.121
Diagnostic EUS 34 21 Yes 0.002*
Routine diagnostic endoscopic procedures 43 37 Yes 0.211

A decompensated-CLD patient was hospitalized and was later found to have COVID-19. Now the patient is developing respiratory distress,

what steps would you take for its management?
Intubate and ventilate
Palliative care
Perform CPR if the patient develops asystole
Counsel the family regarding poor prognosis
Start azithromycin

32 28 No 0.541
32 12 Yes <0.001*
46 a7 No 1.000
44 41 Yes 0.577
39 44 No 0.287

Performing an endoscopic procedure on a patient with unknown COVID-19 status which of the following set of PPEs would you use?

Surgical mask, gloves, and goggles 0 0 No 1.000
N95 mask, gloves, and goggles 0 0 No 1.000
N95 mask, gloves, head-cap, face shield, shoe cover and gown 2 3 No 1.000
Surgical mask, gloves, goggles, head-cover, face shield, shoe cover and gown 0 2 No 0.495
N95 mask, gloves, goggles, head-cover, face shield, shoe cover and gown 48 45 Yes 0.436

related complications. Responding to starting azithromycin
in such patients 83% (39 from GI and 44 from IM) chose
not to start it (Table 1c¢).

Question 8

This question enquires about the set of personal protection
equipment (PPE) required to be worn in a patient
undergoing an endoscopic procedure with unknown
COVID-19 status. 93% (48 from GI and 45 from IM)
selected the right set of PPEs to be used i.e. N95 mask,
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gloves, goggles, head-cover, face shield, shoe cover, and
gown (Table 1c).

Question 9

This question focused on assessing the knowledge of
residents about correctly choosing patients who should
be undergoing a screening endoscopy in the COVID-19
era. Ninety two percent (48 from GI and 44 from IM) of
total respondents agreed on doing screening endoscopy
on a patient with a history of melena. Whereas only 19%

33



Qadeer, et al.: Knowledge of COVID-19 and liver

(13 from GI and 6 from IM) chose screening endoscopy
for patients with a history of ascites. Ninety four percent
(47 respondents each from GI and medicine) chose
not to schedule screening endoscopy for patients on
criteria of platelets count <140,000/ul. 96% (50 from
GI and 46 from IM) answered in favor of not doing
screening endoscopy on the criteria of low serum albumin

(<2.8 g /dl) (Table 1c).

We compared the knowledge of trainees in internal
medicine with those in gastroenterology and could not
find any significant differences between the two except
knowledge regarding diagnostic EUS not being an
indication of endoscopic procedure during COVID-19
pandemic, NAFLD making patients with the chronic
liver disease most vulnerable to COVID-19 complication,
continuing beta-blockers in all patients with a previously
documented episode of decompensation and palliative
care being an appropriate management step in the
decompensated-CLD patient developing respiratory
distress.

DISCUSSION

Coronavirus 2019 poses an equal risk to patients and
healthcare providers thus it is of the utmost importance
that all healthcare providers especially residents should
not only have proper knowledge regarding this disease
but should also know accurate indication when to refer
or undertake a patient for a particular procedure. Several
guidance has emerged for healthcare facilities to cope with
the current situation. So, we administered this questionnaire
related to COVID-19 to assess the knowledge of residents
working in the field of IM and GIL.

It has been observed that healthcare workers exposed to
acrosolizing procedures have a high rate of acquiring SARS
infection." Thus limiting such procedures will decrease
exposure to SAR-COV-2. To limit endoscopic procedure,
proper case by case evaluation should be performed and
procedures that require emergent endoscopic intervention
should be performed only. Upper gastrointestinal bleed,
acute cholangitis, urgent feeding, foreign body obstruction,
etc. are considered as emergent procedures by multiple
international societies.”” In our study, we found that for
most of the urgent endoscopic indications residents
had adequate knowledge whereas only half of the
respondents were aware of the fact that diagnostic EUS
is not an indication for urgent intervention during current
COVID-19 pandemic.

Metabolic syndrome is a leading cause of NAFLD and
conditions such as diabetes or hypertension are linked with
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increased risk of COVD-19 related complications. '*'7 In
our study analysis, only 17% of the respondents were aware
of this fact. Angiotensin-converting enzyme II (ACE-II)
receptor is the functional receptor for SARS-COV-2 and
understanding of its ubiquitous distribution explains
the pathological involvement of different organs."” Our
study showed that respondents had sparse information
regarding ACE-II receptor distribution. Almost half of
the respondents were unaware that hepatocytes do not
express ACE-II receptors abundantly and only 21% knew
about the abundant expression of ACE-II receptors on
cholangiocytes. Seventy two of the respondents were also
not aware of the excessive expression of ACE-II receptors
by enterocytes.

Real-time- PCR testing is yet considered the most
reliable test for the detection of SARS-COV-IIL. Samples
from different sites have different detection rates with
bronchoalveolar lavage showing the highest detection
rate followed by specimens of sputum, nasal swab. saliva
etc. '™ Our study showed that residents had adequate
knowledge about the eligibility of respiratory secretions
and non-eligibility of urine as a sample for the detection
of SARS-COV-II by PCR testing. Only 44% knew that
saliva samples could also be used for detecting SARS-
COV-1I by PCR with the majority of respondents being
from internal medicine. An equal number of respondents
from both fields, in total 72% were aware of the fact that
blood sample is not an eligible sample for detecting SAR-
COV-1I. With the majority of the respondents from GI,
in total 38% knew about the viability of stool as a sample
for detecting SAR-COV-I1.

Recent guidelines by EASL outlined some important
recommendations for the management of patients
of liver transplant in the current COVID era.'® The
recommendations included abiding by social distancing,
using personal protective equipment in crowded spaces, and
minimizing hospital exposure. In our study respondents
from both the field had adequate knowledge about
these recommendations. As per recommendation by
these guidelines 70% of respondents chose to postpone
surveillance endoscopy.

Our study also showed that most of the respondents
would counsel the family regarding the poor prognosis of
decompensated cirrhotic patients with COVID-19 related
complications whereas only a few (44%, majority from GI)
chose a palliative approach for such patients. The majority
of the residents were aware of the fact the azithromycin is
not to be prescribed in decompensated cirrhotic patients
and should also be avoided in decompensated CLD patients
with COVID-19.%
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The majority of the societies recommended using a proper
set of PPEs during the endoscopic procedure including
N95 mask, gloves, goggles/ face shield, head-cover, shoe
cover, and gown. Our study showed that the majority of
residents (93%) from both specialties knew the set of
PPEs to be used.

In recent literature, EASL advocated on using extended
Baveno VI Criteria, history of variceal bleeding, and signs
of portal hypertension for stratifying patients especially
during COVID-19 pandemic and reserving screening
endoscopy for only those patient that falls into a high-
risk category.'” In our study, more than 90% of the
respondents agreed to proceed for screening endoscopy
in patients with a history of malena but only 19% chose
to undertake a patient for screening endoscopy if the
patient presents with a sign of decompensation (i.e.
ascites).

We compared the knowledge of trainees in internal
medicine with those in gastroenterology and could not
find any significant differences between the two except
in the knowledge directly related to their specialty. It is
apparent that due to the continuous influx of new data
related to COVID-19, frontline healthcare workers in
all fields of medicine keep an eye on new developments
equally. However, gastroenterology residents and trainees
are expected to know more about the developments related
to their specialty. The questionnaire was designed in a way
to cover COVID-19 aspects unrelated to gastroenterology
as well.

CONCLUSION

Trainees from IM and GI are updated in many aspects of
the recent guidance in the management of COVID-19 but
there are many lacunae in the knowledge. So, continuous
medical education activities are essential to keep the
residents updated about the changing developments in the
management of COVID-19.
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