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Figure 1  Profiles of plasma 5-HT and 5-HIAA in patients with COVID-19 with different severity and 
diarrhoea. (A–C) Plasma levels of 5-HT in a group of healthy individuals (n=18) and patients with 
COVID-19 (n=80) (A), in a group of healthy individuals and patients with COVID-19 with asymptomatic, 
mild, severe and critical conditions (B), and in a group of healthy individuals and patients with COVID-19 
with and without diarrhoea (with diarrhoea n=10, without diarrhoea n=70) (C). (D–F) Plasma levels of 
5-HIAA in a group of healthy individuals (n=18) and patients with COVID-19 (n=80) (D), in a group of 
healthy individuals and patients with COVID-19 with asymptomatic, mild, severe and critical conditions 
(E), and in a group of healthy individuals and patients with COVID-19 with and without diarrhoea (F). 
(G and H) Comparison of plasma 5-HIAA to 5-HT ratio in patients with COVID-19 with different severity 
and in a group of healthy individuals (G) and patients with COVID-19 with and without diarrhoea (H). 
(I) Correlation matrix of severity, fever, IL-6, 5-HT, 5-HIAA and GI symptoms in patients with COVID-19. 
Correlation matrix shows the Spearman’s rank correlation among severity (asymptomatic, 1; mild, 2; 
severe, 3; critical, 4), fever, IL-6, 5-HT and GI symptoms (diarrhoea, abdominal pain, nausea, vomiting 
and GI bleeding) in patients with COVID-19 (n=80). A correlation number of 1.0 or −1.0 indicates 
100% of patients with a positive (blue) or negative (red) correlation. Statistical analysis was performed 
with two-way analysis of variance. P<0.05 was considered significant (*p<0.05, **p<0.01). 5-HIAA, 
5-hydroxyindoleacetic acid; 5-HT, 5-hydroxytryptamine; IL-6, interleukin 6.
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Aerosol generation and droplet 
spread during nasogastric 
intubation in the COVID-19 era

We read with interest the recent article by 
Repici et al who reported that gastrointes-
tinal (GI) endoscopy seems relatively safe 
for medical staff wearing adequate protec-
tive measures, with 4.3% of 968 health-
care workers (HCW) in the endoscopy 
setting infected with COVID-19.1 Similar 
to GI endoscopy, oesophageal motility 
studies are common practice and poten-
tially also high-risk medical procedures as 
COVID-19 may spread through generation 
of aerosols and droplets during insertion 
and removal of oesophageal high reso-
lution manometry (HRM) and 24 hours 
multichannel intraluminal impedance-pH 
monitoring (pH-MII) probes.2 Current 
guidelines recommend high-level protec-
tion with N95 mask, Filtering FacePiece 
(FFP)2 or FFP3, double gloves, face shield 
and gown for HCW during oesophageal 
physiologic procedures to minimise the 
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Figure 1  . The number of aerosol particles for different sizes (0.3; 0.5; 1.0; 3.0; 5.0 and 10.0 
µm) during a complete esophageal high-resolution manometry examination (n=21) and during 
placement (n=12) and removal (n=10) of a 24-hour pH-MII probe. Number of particles is shown 
on a logarithmic scale. Data are presented as mean±SD.

risk of transmission.3 4 However, there is 
a lack of scientific evidence on the spread 
of aerosols and droplets during nasogas-
tric intubation. Therefore, we performed 
a prospective study, addressing these 
concerns.

Patients with a negative COVID-19 test 
by PCR undergoing nasogastric intuba-
tion for HRM or pH-MII were included. 
During the procedures, patients wore a 
mask over the mouth and were seated in 
a lowered position in front of the HCW. 
Quantification of aerosol (0.3, 0.5, 1.0, 
3.0, 5.0 and 10 μm) was done using 
the Lasair II Particle Counter (Particle 
Measuring Systems, Boulder (Colorado), 
USA). For both probe positioning and 
removal, measurements were performed 
before and after 1 and 5 min. For droplet 
visualisation, fluorescein was applied to 
the nasal cavity at the beginning of the 
investigation. Patients were covered with 
a white sheet and HCW wore an apron 
allowing quantification of droplet spread. 
After the procedure, fluorescent drops on 
the sheet and apron were visualised with 
a Woods ultraviolet light, photographed 
and analysed using ImageJ. Aerosol 
particle counts were logarithmically 
transformed and presented as particles-
per-cubic-metre. Statistical analyses were 
performed using repeated one-way anal-
ysis of variance (ANOVA) with stepdown 
Bonferroni adjustment. Data are presented 
as mean±SD and significance was set at 
p<0.05. Fluorescent droplet spread data 
were presented as total amount of detected 
spots and total surface per body region.

For aerosol particles generation, we 
studied 21 HRM examinations (both 
placement and removal), 12 pH-MII probe 
placements and 10 removals. One minute 
after HRM catheter placement, a general 
significant reduction in aerosol particles 
of all sizes compared with baseline except 
for 0.3 and 0.5 µm was observed (p=0.71; 
p=0.36; p=0.01; p=0.01; p=0.002; 

p=0.003, in ascending size order, respec-
tively) (figure 1). Five minutes after place-
ment, the number of particles was further 
reduced except for 0.3 µm (p=0.54). 
The removal of the HRM catheter did 
not affect particle spread within 5 min 
(p=0.053; p=0.75; p=1.00; p=0.75; 
p=0.77; p=0.77, respectively). The 
placement of the pH-MII probe did 
not affect aerosol counts of any size, 
except for a decrease of 1.0 µm-sized 
particles 5 min after placement (from 
11.25±0.32 to 11.00±0.31; p=0.026). 
For every particle size, except 0.3 µm, 
the removal was associated with a reduc-
tion in aerosol particle numbers. For 
sizes 0.5, 1.0 and 3.0 µm, this occurred 
1 min after (p=0.003; p=0.004 and 
p=0.017, respectively), while for the two 
bigger sizes 5.0 and 10 µm, the reduc-
tion occurred after 5 min (p<0.0001 and 
p=0.001, respectively).

Additionally, little droplet spread was 
found on the white apron covering the 
HCW. The highest amount of fluores-
cein droplet spread was located in the 
right-sided neck region on the sheet 
covering the patient, with the highest 
intensity on pH-MII probe removal.

Our findings showed that oesophageal 
motility procedures, with a mask covering 
the patients’ mouth and position adjust-
ments protects from significant aerosol 
spread and generates only sporadic drop-
lets and this is likely to have a low risk of 
COVID-19 transmission.
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Table 1  Changes in polyp size and abandoned procedure rates

Classification Index procedure Follow-up procedure P value

Polyp size, median (IQR) mm

 � Group A 20 (15–35) 40 (20–46) 0.031*

 � Group B 25 (20–30) 30 (20–40) 0.061

Proportion of patients with an increase in polyp size of ≥1 cm, n (%)

 � Group A 11 (31.4%) 0.822

 � Group B 21 (27.6%)

Abandoned procedures, n (%)

 � Group A 5 (5%) 0.012†

 � Group B 1 (1%)

*Mann-Whitney U test.
† Fisher’s Exact test.
IQR, interquartile range.
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COVID-19 and endoscopic 
services: the impact of delays in 
therapeutic colonoscopies 
on patients

We are writing in relation to the study by 
Rutter et al with interest.1 The COVID-19 
pandemic has resulted in major changes 
to healthcare delivery in many clinical 
areas including endoscopic services.1–3 
The British Society of Gastroenterology 
(BSG) and Joint Advisory Group for 
Gastrointestinal Endoscopy (JAG) issued 
guidance for endoscopic services on 
23 March 2020 recommending activi-
ties prioritising emergencies or essential 
procedures and postponement of non-
emergency cases, bowel cancer screening 
and surveillance.4

The study by Rutter et al reported a 
substantial reduction to as low as 5% of 
normal endoscopic activity in the UK 
earlier on in the pandemic with only a 20% 
increase of pre-COVID-19 levels 10 weeks 
later. Endoscopic cancer detection rate 
reduced by 58% overall, with a worrying 
72% reduction for colorectal cancer during 
the study period.1 A national survey of UK 
endoscopy leads in May 2020 showed a 
substantial number of endoscopy services 
stopped performing endoscopy with an 
anticipated slow recovery and trebling of 
current workload.5

We have significant concerns regarding 
these findings and would like to express 
that major efforts should be taken to 
restore endoscopic capacity.

Although strategies for resuming 
diagnostic endoscopy services has been 
proposed, there has been very little guid-
ance and published data on prioritisation 

of elective therapeutic endoscopy work 
such as resection of complex colonic 
lesions.6 7

Locally, endoscopic activities continued 
earlier on in the pandemic but with prior-
itisation of emergencies and reduction of 
elective work as outlined by the BSG–
JAG guidance. A ‘case-by-case consul-
tant-led discussion’ strategy was adopted 
but despite this, delays were expected. 
To scale the impact of this further, we 
conducted a retrospective review of 111 
patients with complex colonic lesions 
defined as size, morphology, site, access 
(SMSA)≥10 in two large National Health 
Service hospitals within our trust. We 
evaluated timing of lower gastrointes-
tinal (LGI) endoscopies (assessing time 
interval between index (diagnostic) and 
follow-up (therapeutic) procedures), 
polyp size, characteristics and patient 
outcomes following the revised service 
arrangement. All lesions had the index 
and follow-up procedures in their 
respective resecting centres. Therapeutic 
endoscopic resections (ER) performed 
6 months from 23 March 2020 were 
defined as cases affected by the 
COVID-19 outbreak (group A (n=35)) 
and ER performed within 1 year prior to 
this were chosen as control for compar-
ison (group B (n=76)). All patients had 
LGI endoscopies as their index procedure 
except one in group A who had an MRI 
describing a non-invasive rectosigmoid 
polyp. All follow-up procedures were 
performed with therapeutic intent.

The median time interval between 
procedures were prolonged in group A 
compared with group B (16 weeks (IQR 
12–20) vs 8 weeks (IQR 5–13) respec-
tively; p=0.001). There was a larger 
increase in median polyp size between 
interval procedures and higher ER aban-
doned rates in group A compared with 
group B. There was also higher percentage 

of patients with an increase in polyp size 
(≥1 cm growth) in group A but statistical 
analysis showed no significant differ-
ence between the two groups (table  1). 
Subgroup analysis was performed to assess 
for reasons for abandoning ER in group A 
and summarised in table 2. Overall, 80% 
(n=4) of abandoned procedure in group A 
required surgery with histology confirming 
high-grade dysplasia or malignant changes.

Our data support the negative impact 
on patients due to delays in ER of complex 
colonic lesions. Although mobilising a safe 
model for rationing GI endoscopy should 
be taken, it is crucial that efforts are also 
made to protect elective therapeutic endos-
copy work such as resection of complex 
colonic lesions. This is vital in conjunction, 
to prevent a future cancer healthcare crisis.
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