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Abstract

Background: In March 2020, the World Health Organization declared coronavirus 2019 (COVID-19) a global pan-
demic. We aimed to assess the ability of COVID-19 screening to detect preprocedural infection at the gastrointestinal
units. One hundred and three patients indicated for gastrointestinal tract interventional procedures were included. All
patients surveyed for COVID-19-related symptoms and COVID-19 rapid IgM/IgG antibodies. Symptomatic and COVID-
19 antibody-positive patients further tested for COVID-19 reverse transcriptase by polymerase chain reaction (RT-PCR).
All patients contacted, 14 days after the procedure and asked about the possible development of COVID-19. All health
care workers (HCWs) (n=18) were screened weekly for COVID-19-related symptoms.

Results: The mean age was 46.11 &£ 17.16 years of them 58.25% were males. 2.9% patients had COVID-19-related
symptoms and 97.1% were asymptomatic. All symptomatic patients tested positive for COVID-19 IgM antibody and
RT-PCR. Among asymptomatic patients 23% had positive COVID-19 antibodies, of them 56.5%patients had positive

COVID-19 infection, two weeks after the procedure.

RT-PCR. One HCW developed COVID-19 during the study. None of the included patients developed new onset of

Conclusion: COVID-19 antibody test may be a reasonable preprocedural screening method for low-income coun-
tries and COVID-19 RT-PCR screening for symptomatic patients and those with positive COVID-19 antibody test.
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Background
In 2019, a new coronavirus, SARS-CoV-2 leading to
coronavirus disease 2019 (COVID-19), has rapidly dis-
seminated around the world [1]. The World Health
Organization (WHO) declared COVID-19 a pandemic
on March 11, 2020 [2]. On February 14, 2020, Egypt
announced the first diagnosed case of COVID-19. After
that, the number of daily reported cases continued to rise
(3].

Worldwide, this pandemic has had a significant impact
on gastrointestinal practices, with an approximately 83%
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reduction in endoscopic procedures [4]. Similar overall
reductions in endoscopic procedures have been seen in
Italy in nationwide multicentric studies as well as in Paki-
stan [5, 6]. Gastroenterology staff may be at an increased
risk for acquiring COVID-19 because the virus is detect-
able in the GIT [7], and endoscopy is an aerosol-gener-
ating procedur e[8].. Recommendations have been issued
to guide personal protective equipment (PPE) use [9] and
the triage of procedural urgency [10]. There are many
positive impacts of preprocedure testing for COVID-19,
such as categorization of patient risk, the use of appro-
priate PPE, and decreasing the spread of the virus to
patients and HCWs.

Ideally, all patients having gastrointestinal procedures
would be required to undergo testing to confirm or
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exclude active viral infection by reverse transcriptase pol-
ymerase chain reaction (RT-PCR). There is currently no
national policy for preprocedural screening of patients
during the COVID-19 pandemic in Egypt. Due to the
current limited supply of available testing kits along with
the cost involved, we used a combination of COVID-19
symptoms and COVID-19 rapid IgM/IgG antibody levels
for prescreening of patients who had indications for gas-
trointestinal procedures.

Methods

We aimed to assess the ability of COVID-19 screen-
ing tools using patients’ symptoms and preprocedure
COVID-19 antibody test to detect preprocedural infec-
tion and to prevent nosocomial COVID-19 at gastroen-
terology units.

This prospective cross-sectional study was conducted
at Al Hussein University Hospital, Cairo, Egypt, between
April 1 and August 1, 2020. The study was approved by
the ethical committee of Faculty of Medicine, Al-Azhar
University, Cairo, Egypt (Med._147Med.Research.
COVID-19 Screening Before Gastrointestinal Proce-
dures. _00000175). Informed consent was obtained from
all individual participants included in the study. Among
144 patients who underwent gastrointestinal procedures,
41 patients were not tested for COVID-19 antibodies and
excluded from the study. Finally, 103 patients surveyed
for COVID-19 symptoms and COVID-19 rapid IgM/IgG
antibodies were included.

All patients who had indications for diagnostic and/
or therapeutic gastrointestinal procedures (n=103)
underwent prescreening for COVID-19 symptoms. In
addition, the occurrence of postprocedure COVID-19
infection was assessed among the included patients and
medical staff members working in the gastrointesti-
nal unit (n=18) to assess the efficiency of the proposed
prescreening method. Patients who were not tested for
COVID-19 antibodies were excluded.

Prescreening for COVID-19

Prescreening included a clinical survey for COVID-
19-related symptoms and COVID-19 rapid IgM/IgG
antibody testing (n=103 patients). COVID-19-related
symptoms included fever > 38°C, cough, dyspnea, sore
throat, anosmia, loss of taste, diarrhea, fatigue, myal-
gia, history of recent travel, and history of contact with
COVID-19-infected patients within 2 weeks before the
procedure [10]. Also, complete blood count looking for
lymphopenia (below 1.0 x 10°/L), C-reactive protein
(CRP) (positive more than 6 mg/L), and CT chest were
done for all patients before procedures. Patients with
COVID-19-related symptoms and/or positive COVID-19
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antibodies were further tested with RT-PCR to confirm
COVID-19.

Postprocedure screening for COVID-19

All patients were contacted (by phone) 14 days after the
procedure and asked about the possible development of
COVID-19 symptoms [11, 12]. The postprocedural diag-
nosis of COVID-19 infection was based on a new onset
of fever > 38°C and two or more new symptoms: cough,
sore throat, dyspnea, anosmia, loss of taste, and diarrhea
[13]. Patients with suspected symptoms of COVID-19
were referred to COVID-19 treatment centers.

All HCWs (n=18) were screened weekly for COVID-
19-related symptoms. In the setting of a highly suspected
COVID-19 [13], the clinical diagnosis was further con-
firmed by COVID-19 rapid IgM/IgG antibodies and the
COVID-19 RT-PCR. Infected HCWs discharged from
duty and referred for treatment.

COVID-19 detection by rapid IgM/IgG

SARS-CoV-2 antibodies were detected by a COVID-
19 IgM/IgG antibody rapid diagnostic test (SGTi-flex
COVID-19 IgM/IgG, Sugentech, South Korea). It is a
qualitative immunoassay for the rapid detection of both
anti-SARS-CoV-2-IgM and anti-SARS-CoV-2-IgG in the
venous blood or plasma with a sensitivity of 92.43% and
a specificity of 99.15%, as reported by the manufacturer.
The results were analyzed visually after 15—20 min.

COVID-19 detection by RT-PCR

Nasopharyngeal swabs were collected for COVID-19
RT-PCR testing as described previously [14]. Briefly,
probes were annealed to three target sequences specific
to COVID-19: ORFlab, nucleocapsid (N), and spike (S)
primers/probes for bacteriophage MS2. Two of the three
genes and the MS2 (positive control) had to be positive
for a diagnosis of COVID-19.

Categorization of procedure urgency

All procedures were categorized as urgent (8—24 h), sem-
iurgent (24 h—7 weeks), and elective (> 8 weeks) based
on the following indications.

Indications of urgent (8—24 h) endoscopic procedures
included upper GIT bleeding, food bolus impaction,
lower GIT bleeding (hemodynamically unstable), acute
intestinal obstruction, cholangitis with sepsis/septic
shock, and biliary leakage. Urgent percutaneous transhe-
patic drainage (PTD) was indicated in cholangitis with
sepsis/septic shock and biliary leakage.

Semiurgent (24 h to 7 weeks) endoscopic procedures
were indicated in the following situations: gastric
cancer diagnosis, acute-onset dysphagia, lower GIT
bleeding (hemodynamically stable), partial intestinal
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obstruction, new-onset bloody diarrhea with negative
cultures, inflammatory bowel disease flare, choledo-
cholithiasis with/without cholangitis, biliary pancrea-
titis with/without cholangitis, concerns for pancreatic
cancer or cholangiocarcinoma, and small-bowel bleed-
ing. Semiurgent indications for radiofrequency abla-
tion (RFA) and transarterial chemoembolization
(TACE) included active hepatocellular carcinoma
(HCC). Semiurgent liver biopsy was performed for
patients with ongoing hepatitis and for those with
potentially malignant liver lesions. Semiurgent pig-
tail insertion and PTD were indicated in patients with
active hydatid cysts, choledocholithiasis with or with-
out cholangitis, and biliary pancreatitis with or with-
out cholangitis.

Elective (> 8 weeks) endoscopic procedures were
performed for the following indications: ampullary
adenoma, isolated weight loss, heartburn, dyspepsia/
noncardiac chest pain, established dysphagia, Barrett’s
esophagus, esophageal varices evaluation or follow-up
banding, iron-deficiency anemia, percutaneous endo-
scopic gastrostomy (PEG) tube placement, chronic
diarrhea, colorectal cancer screening, ulcerative colitis
with dysplasia, biliary stent replacement, concerns for
submucosal mass, double duct sign without a discrete
mass, concerns for neuroendocrine tumor, pancreatic
cyst evaluation, and small-bowel tumor. Elective pigtail
insertion was performed in patients with symptomatic
simple liver cysts.

Precautions to prevent infection during gastrointestinal
procedures

Based on the COVID-19 RT-PCR results of the
included patients, HCWs likely followed the recom-
mended precautions to protect against infection. If
patients were negative on COVID-19 RT-PCR, HCWs
wore a hair net, surgical mask, face shield, single-use
gown, and single pair of gloves. If patients were posi-
tive on COVID-19 RT-PCR, the HCWs wore a hair net,
N-95 or FFP, 2/3 surgical mask, face shield and goggles,
full-sleeve gown, a double layer of gloves, and shoe cov-
ers. All rooms were non—negative-pressure and were
disinfected at the end of each procedure. All patients
wore surgical masks (except during procedures).

Statistical analysis

Data were analyzed using the statistical package for
social sciences, version 20.0 (SPSS Inc., Chicago, Illi-
nois, USA). Quantitative data are expressed as the
mean =+ standard deviation (SD). Qualitative data are
expressed as frequencies and percentages.
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Results
Among 144 patients who underwent gastrointestinal
procedures, 41 patients were not tested for COVID-
19 antibodies and excluded from the study. Finally,
103 patients surveyed for COVID-19 symptoms and
COVID-19 rapid IgM/IgG antibodies were included.
The mean age of the included patients was 46.11 +
17.16 years, and there were 60 (58.25%) males and
43 (42.75%) females (Table 1). Among 103 patients,
COVID-19 antibodies were detected in 26 patients
(25.3%), of whom 16 (61.5%) tested positive by RT-PCR.
A total of 103 gastrointestinal procedures were per-
formed. These included EGD (n=44), colonoscopies
(n=25), ERCP (n=12), EUS (n=7), PEG (n=1), DBE
(n=1), liver biopsies (n=2), pigtails (n=3), PTD (n=2),
RFA (n=3), and TACE (n=3).

Procedure urgency

Twenty-four (23.3%), 28 (27.2%), and 51 (49.5%)
patients underwent urgent, semiurgent, and elective
procedures, respectively (Table 1).

Symptomatic patients

Three patients had COVID-19-related symptoms prior to
the gastrointestinal procedure. These symptoms included
fever > 38°C (n=1), fever > 38°C and dyspnea (n=1),
and fever > 38°C and diarrhea (n=1). All symptomatic
patients tested positive for COVID-19 IgM and RT-PCR.
COVID-19 IgG was omitted as they are symptomatic.

Asymptomatic patients

Among 100 asymptomatic patients, 23 had COVID-
19-positive serology. Of them, 4, 8, and 11 were posi-
tive for IgM only, IgG only, and both IgM and IgG,
respectively.

The frequency of diabetes mellitus and elevated CRP
levels were significantly higher among asymptomatic
patients who were positive for COVID-19 antibodies (P
< 0.05) (Table 2).

Among 23 asymptomatic patients positive with
COVID-19 rapid IgM/IgG antibodies, 13 patients
(56.5%) had COVID-19, as detected by RT-PCR. The
detection of COVID-19 on RT-PCR was significantly
related with older age, gender, and the presence of
COVID-19 IgM antibodies (P<0.05) (Table 3). The fre-
quency of IgM and the simultaneous presence of IgM
and IgG among RT-PCR-positive patients were 15.4%
(n=2) and 84.6% (n=11), respectively (Table 3)

Postprocedure COVID-19-infected patients
None of the preprocedural COVID-19 antibody
negative patients (n=77) developed new onset of
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Table 1 Characteristics of included patients

Age 46.11 £ 17.16 (15 - 80)
Mean = SD (range)
Gender

Males 60 (58.25%)

Females 43 (41.75%)
Performed procedure

Esophago-gastro duodenoscopy (OGD) 44 (42.7%)

Percutaneous endoscopic gastrostomy (PEG) tube insertion 1(0.97%)

Colonoscopy 25 (24.27%)

Enteroscopy 1(0.97%)

Endoscopic retrograde cholangiopancreatography (ERCP) 12 (11.65%)

Endoscopic ultrasound (EUS) 7 (6.8%)

Pigtail 3(2.9%)

Percutaneous transhepatic drainage (PTD) 2 (1.94%)

Liver biopsy 2 (1.94%)

Radiofrequency ablation (RFA) 3(2.9%)

Trans-arterial chemoembolization (TACE) 3(2.9%)
Procedure emergency

Urgent 24 (23.3%)

Semi-urgent 28 (27.2%)

Elective 51 (49.5%)
COVID-19-related symptomatic 3(2.9%)

Fever >38°C only 1(0.97%)

Fever > 38°C with dyspnea 1(0.97%)

Fever > 38°C with diarrhea 1(0.97%)
Associated comorbidity

Diabetes mellitus 13 (12.6%)

Hypertension 8 (7.76%)
History of contact with COVID-19 patients

Yes 0 (0%)

No 103 (100%)
Laboratory tests

Lymphopenia 16 (11.1%)

Elevated CRP 25 (24.3%)
Chest CT findings of COVID-19 pneumonia

Yes 2 (1.9%)

No 101 (98.1%)
COVID-19 antibody

IgM-positive 7 (6.8%)

lgG-positive 8 (7.8%)

IgM and IgG-positive 11(10.7%)

IgM and IgG-negative 77 (74.7%)
COVID-19 PCR (n=26)

Positive 16 (61.5%)

Negative 10 (38.5%)
COVID-19 infection after the procedures based on symptoms

Yes 0 (0%)

No 103 (100%)
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Table 2 Characteristics of asymptomatic patients (n= 100) positive for COVID-19 rapid IgM/IgG antibodies

Asymptomatic COVID-19 Ab Asymptomatic COVID-19 Ab Test p value
negative positive
(n=77) (n=23)
Age Mean 454 48.2 T=067 0.504
+SD 17.02 17.6
Sex Male 49 63.6% 10 43.5% X=29 0.085
Female 28 36.4% 13 56.5%
Procedure urgency Urgent 19 24.7% 4 17.4% X2 =064 0.725
Semi-urgent 19 24.7% 7 30.4%
Elective 39 50.6% 12 522%
DM No 70 90.9% 17 73.9% X2=45 0.033
Yes 7 9.1% 6 26.1%
HTN No 70 90.9% 22 95.7% X2 =054 0462
Yes 7 9.1% 1 4.3%
Lymphopenia No 73 94.8% 19 82.6% X> =357 0.059
Yes 4 5.2% 4 17.4%
CRP Positive 54 70.1% 23 100% X2=89 0.003
Negative 23 29.9% 0 0%
COVID-19 RT-PCR Negative — 10 435% - e
Positive — - 13 56.5%

Table 3 Characteristic of asymptomatic (n= 13) patients positive for COVID-19 RT-PCR compared to asymptomatic (h=10) patients
negative for COVID-19 RT-PCR

Asymptomatic COVID-19 Asymptomatic COVID-19 Test p value
PCR-positive (n=13) PCR-negative (n=10)

Age Mean 55.07 392 T=235 0.028
+SD 155 16.7

Sex Male 8 61.5% 2 20% X=39 0.046
Female 5 38.5% 8 80%

Procedure Urgent 3 23.1% 1 10% X =226 0.322
Semi-urgent 5 38.5% 2 20%
Elective 5 38.5% 7 70%

DM No 9 69.2% 8 80% X2 =034 0.560
Yes 4 30.8% 2 20%

HTN No 13 100% 9 90% X =135 0.244
Yes 0 0% 1 10%

Lymphopenia No 1 84.6% 8 80% X>=0084 0.772
Yes 2 154% 2 20%

CRP Negative 13 100% 10 100% -
Positive 0 0% 0 0%

COVID-19 IgM only Negative 1 84.6% 8 80% X2 =0.83 0.772
Positive 2 15.4% 2 20%

COVID-19 IgM and IgG Negative 2 15.4% 10 100% X2=16.2 <0.001
Positive 1 84.6% 0 0%

COVID-19 IgG only Negative 13 100% 2 20% X2=15.9 <0.001
Positive 0 0% 8 80%

DM diabetes mellitus, HTN hypertension, CRP C-reactive protein
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COVID-19-related
procedures.

symptoms 14 days after the

Postprocedure COVID-19-infected HCW

Among the 18 HCWs included, the mean age was 38.3
+ 8.7 years (range 25-54 years). Of these HCWs, 10
(55.5%) were males and 8 (44.4%) were females. There
were 10 (55.5%) physicians, 7 (39%) nurses, and 1 (5.5%)
cleaning worker. Of the HCWs, one (5.5%) developed
fever >38°C, diarrhea, and sore throat and tested posi-
tive for COVID-19 IgG, IgM, and RT-PCR. Another
HCW had lost taste and smell senses but tested nega-
tive for COVID-19 rapid IgM/IgG and RT-PCR. The
outcome of the one COVID-19-infected HCW (n=1)
was a complete cure with no complications. How-
ever, this HCW stopped work duties for one month
(Table 4).

Table 4 Demographic, clinical characteristics, and outcome of
health care workers (h=18)

Age (years)

Mean £SD (range) 383+ 8.7 (25-54)
Sex; n (%)

Male 10 (55.6%)

Female 8 (44.4%)
Included health care workers; n (%)

Physician 10 (55.6%)

Nurse 7 (38.9%)

Cleaning worker 1 (5.5%)
HCW working days during the pandemic n (%)

< 2days 9 (50%)

3-4 days 3(16.7%)

>4 days 6 (33.3%)
HCWSs with COVID-19 symptoms, n (%)

Fever, diarrhea, and sore throat 1(5.5%)

Loss of taste and smell 1(5.5%)

Physician 1 (5.5%)

Nurse 1(5.5%)
COVID-19 antibody (IgM/IgG) results

Positive COVID-19 IgM/IgG 1(5.5%)

Negative COVID-19 IgM/IgG 17 (94.5%)
COVID-19 by RT-PCR results (n =2)

Positive 1 (50%)

Negative 1 (50%)
Qutcome of COVID-19 (n=1)

Cured 1(100%)

Complicated 0 (0%)

Discontinuation for 30 days 1(100%)
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Discussion

In the current study, we first surveyed all patients for
COVID-19 symptoms and COVID-19 rapid IgM/IgG
antibodies. Patients with COVID-19-related symp-
toms and/or positive antibodies were further subjected
to RT-PCR testing. The preprocedural frequency of
COVID-19 antibodies among the included patients
was 25.3% (26/103), and the majority 88.5% (23/26) of
COVID-19 antibody positive patients were asympto-
matic. RT-PCR was detected in all (n=3) symptomatic
patients and in 61.5% of COVID-19 antibody-positive
patients. There is no postprocedure infection in all
enrolled patients, based on symptoms screening.

Symptom-based screening alone is not helpful in
selecting patients prior to GIT procedures during the
COVID-19 pandemic [15].. Not only was the positive
predictive value of COVID-19 symptoms low (2.46%),
but positive RT-PCR tests were also detected in asymp-
tomatic patients prior to the procedures [15]. In sup-
port of these findings, 13% of asymptomatic patients
had COVID-19, as detected by RT-PCR in our study.
These data highlighted the importance of RT-PCR in
the prescreening of patients prior to GIT procedures.
However, universal RT-PCR testing prior to GIT pro-
cedures is not without limitations. One concern is the
accuracy of the currently available assays [16, 17]. In
addition, RT-PCR testing is time consuming and may
not be a suitable prescreening test for urgent and semi-
urgent procedures. Indeed, a 15.3 to 16.6% increase
in colorectal cancer deaths, likely related to delays in
diagnosis during the pandemic, was reported [18].
Moreover, RT-PCR is an expensive test and may not
be affordable in a country with limited resources, such
as Egypt. Although it cannot replace preprocedural
RT-CR universal screening, preprocedural RT-PCR
screening in symptomatic and/or COVID-19 antibody-
positive patients may be more economical for low-
income countries.

Polymerase chain reaction testing is the gold stand-
ard in COVID-19 diagnosis, yet the uncertainty of its
accuracy should not be ignored. This suggests that the
preprocedural clinical evaluation of COVID-19 based
on symptoms, risk factors, and disease prevalence is of
paramount importance. All symptomatic patients (n=3)
in the current study had COVID-19, as confirmed by
RT-PCR. In contrast, Bowyer et al. had 119 symptomatic
patients who underwent endoscopic evaluation had neg-
ative RT-PCR results prior to endoscopy [15]. This dis-
crepancy may be related to the fact that all symptomatic
patients in our study had highly suggestive COVID-
19 symptoms (fever > 38°C); on the other hand, many
patients in the Bowyer et al. study presented with known
GI symptoms.
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The accuracy of COVID-19 antibody tests in pre-
screening for COVID-19 has not yet been validated.
COVID-19 antibody was detected in 1.9% of Spanish
patients screened before endoscopy [11]. The frequency
of COVID-19 antibodies among Egyptian HCWs ranged
from 12.2 to 18.2%, of which 33.3-35% had positive
COVID-19 RT-PCR results [14, 19]. A higher rate of
COVID-19 antibodies (25.3%) in patients was detected in
our study, which may be explained by the variable preva-
lence of COVID-19 in different countries as well as the
variable sensitivity of the kits used. Notably, 61.5% of
COVID-19 antibody-positive patients had positive RT-
PCR results.

The incidence of preprocedural COVID-19 among
patients undergoing GIT procedures is variable. In a
multicenter, retrospective, Italian survey, the preproc-
edural rate of RT-PCR among patients undergoing ERCP
was 2.7% [20]. Lower rates of 0.8%, 0.14%, and 0.96%
were reported in Winnebago [15], California [21], and
New York City [22], respectively. The high rate (15.5%)
of COVID-19 in our patients may reflect the high prev-
alence of COVID-19 during the period of the study in
Egypt.

The rate of COVID-19 among HCWs at GIT facilities
ranged from 4.3 to 15.8% [20, 23]. A similar rate (13.5%)
was confirmed by RT-PCR among Egyptian HCWs at the
GIT facility [19]. The lower rate (5.5%) in our study may
be explained by the fact that RT-PCR was used in symp-
tomatic health care workers only. Indeed, COVID-19 was
detected in 16.1% of asymptomatic HCWs in the GIT
department [19] and the emergency department (14.3%)
using RT-PCR [14].

The advantages of our study are that we conducted the
study during the peak of the 1st wave of the COVID-19
pandemic in Egypt, used a simple combination of clinical
and serological tests to detect patients with a high risk for
COVID-19, and tested them with RT-PCR. The limita-
tions of our study include the single center study, a small
sample size, and the lack of all patients tested COVID-19
with RT-PCR.

Conclusion

Preprocedural COVID-19 RT-PCR screening in symp-
tomatic patients and/or COVID-19 antibody-positive
patients is recommended prior to gastrointestinal pro-
cedures. The absence of postprocedure symptomatic
COVID-19 in our study might be an indication that the
screening methods and PPE used are adequate preventive
tools in low-income countries.
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