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Background: Aim of the present report was to investigate the repercussions of COVID-19 pandemic on 

the procedural volumes and on the main indications of pediatric digestive endoscopy in Italy. 

Methods: An online survey was distributed at the beginning of December 2020 to Italian digestive en- 

doscopy centers. Data were collected comparing two selected time intervals: the first from 1st of February 

2019 to 30th June 2019 and the second from 1st February 2020 to 30th June 2020. 

Results: Responses to the survey came from 24 pediatric endoscopy Units. Globally, a reduction of 37.2% 

was observed between 2019 and 2020 periods with a significant decrease in median number of pro- 

cedures (111 vs 57, p < 0.001). Both the median number of procedures performed for new diagnoses 

and those for follow-up purposes significantly decreased in 2020 (63 vs 36, p < 0.001 and 42 vs 21, p < 

0.001, respectively). We reported a drastic reduction of procedures performed for suspected Celiac Dis- 

ease and Functional Gastrointestinal Disorders (55.1% and 58.0%, respectively). Diagnostic endoscopies for 

suspected IBD decreased of 15.5%, whereas procedures for Mucosal Healing (MH) assessment reduced of 

48.3%. 
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Conclusions: Our study provide  

atric endoscopy practice in Italy
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. Introduction 

A novel, deadly, coronavirus (SARS-CoV-2) was identified in 

uhan city (China) in 2019 and found to be the causative agent of 

 severe acute respiratory syndrome (COVID-19) [1] . After the ini- 

ial outbreak in China, COVID-19 exponentially affected countries 

ll around the world and rapidly acquired the size of a pandemic. 

n Italy, on February 20th 2020, the first report of a severe case 

f COVID-19 in a young male from Codogno, a town just south of 

ilan, was rapidly followed by the identification of clusters of in- 

ected patients in the densely populated Lombardy region and in 

earby regions of Northern Italy [2] . Starting from March 9th to 

ay 4th, the Italian government, the first in Europe, responded 

o such unexpected challenge with unprecedented measures and 

stablished a strict lock-down [3] . Public healthcare was reorga- 

ized in order to receive the upcoming inflow of COVID-19 pa- 

ients and to minimize COVID-19 transmission [4] . Although the 

ediatric Gastroenterology Units were not primarily involved in the 

are of COVID-19 patients, many of them underwent drastic mod- 

fications [5] . Both in adult and in children, non-urgent diagnostic 

rocedures were canceled or rescheduled, particularly digestive en- 

oscopy procedures [6] . 

Healthcare providers in Endoscopy Units are at increased risk 

f infection by COVID-19 from inhalation of airborne droplets, con- 

unctival contact [7] and potential fecal-oral transmission of the 

irus [ 8 , 9] . Moreover, aerosolized infections have been reported 

uring upper GI endoscopy, making it a high-risk procedure [6] . 

n addition, the presence of live virus has been demonstrated in 

atients’ stools [10] . 

As a result, a widespread reduction of procedural volumes was 

bserved, both in Italy and in several other countries [11–13] . Most 

f the data regarding changing patterns of digestive endoscopy 

uring COVID-19 pandemic arise from adult literature, whereas pe- 

iatric data are limited [14] . 

Indeed, digestive endoscopy in pediatrics has some peculiar 

eatures. Firstly, diagnostic indications are different from adult 

atients. As an example, cancer surveillance, which represents a 

elevant indication for colonoscopy in adult populations, is rarely 

erformed in children and adolescents, resulting in far lower vol- 

mes of pediatric colonoscopies. Additionally, digestive endoscopy 

n children is generally performed under deep sedation and/or 

eneral anesthesia in order to ensure patient safety, comfort and 

ooperation [15] . Lastly, in children, there is a higher proportion 

f patients with mild or asymptomatic COVID-19 disease and 

astrointestinal (GI) symptoms are generally more frequent at the 

ime of endoscopy [14] . On the other hand, diagnostic endoscopic 

rocedures are essential to the assessment, treatment, and care 

f infants and children with a vast number of GI conditions [16] . 

iagnosis of chronic GI disorders, such as Inflammatory Bowel Dis- 

ases (IBD) and Eosinophilic Gastroenteritis (EGE) whose incidence 

ate is increasing in pediatric population, relies on well-established 

ndoscopic and histologic criteria [17 , 18] . Similarly, despite the lat- 

st European Society of Gastroenterology Hepatology and Nutrition 

ESPGHAN) guidelines consider the possibility of a biopsy-sparing 

pproach for the diagnosis of celiac disease in a selected group of 

hildren, a relevant proportion of patients still require a duodenal 

iopsy for the diagnosis of such condition [19] . 

Aim of the present report performed by the Endoscopy Work- 

ng Group of the Italian Society of Gastroenterology and Nutri- 
573 
s real-world data outlining the meaningful impact of COVID-19 on pedi-

. 

troenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

ion (SIGENP) was to conduct a survey among pediatric endoscopy 

nits in Italy to investigate how COVID-19 has influenced the pro- 

edural volumes, indications, health care provider’s safety percep- 

ions and waiting time of pediatric endoscopic procedures. 

. Methods 

.1. Survey design 

An online survey (Supplementary file 1) was developed by the 

ndoscopy Working Group of the Italian Society of Pediatric Gas- 

roenterology, Hepatology and Nutrition. 

The survey was completely anonymized and it was conducted 

sing a Google form and was structured into the following do- 

ains: 

I) Region and Center of endoscopy practicing 

II) Monthly procedural volumes before and during COVID-19 in 

two selected periods: from 1 st of February 2019 to 30th 

June 2019 and from 1st February 2020- 30 th June 2020 

III) Indications for endoscopy and diagnosis 

IV) Impact of COVID-19 outbreak on scheduling/planning en- 

doscopy 

V) Impact of COVID-19 outbreak on the delay of procedures 

VI) Impact of COVID-19 outbreak on personal safety. 

At the beginning of December 2020, the survey was distributed 

o Italian GI endoscopy centers via email by the Italian Society of 

ediatric Gastroenterology, Hepatology and Nutrition. The survey 

as open for 10 weeks from 15th December 2020 to 20th April 

021 and was sent to 30 centers practicing pediatric endoscopy in 

taly. 

.2. Statistical analysis 

Data were collected, analyzed and extracted with graphs and 

nalysis performed using SPSS (IBM SPSS Inc., Chicago, Illinois). 

ercentages were calculated based on the total number of sur- 

ey participants and the number of responses to each individual 

uestion. Data were collected and analyzed by means of descrip- 

ive statistics as a mean and standard deviation or medians and 

nterquartile ranges, where indicated. Categorical variables were 

ompared using the χ2 or the Fisher test, where appropriate. Pair- 

ise comparisons of procedural numbers were performed between 

re-COVID-19 and COVID-19 periods using Wilcoxon signed-rank 

ests. All differences were considered significant at two-sided P- 

alue < 0.05. 

. Results 

.1. Impact of COVID-19 on procedural volumes 

Overall, 24 out of 30 (80%) pediatric GI endoscopy Units coming 

rom 13 different regions in Italy were included in the survey (Sup- 

lementary Appendix 1). A total of 4138 GI endoscopic procedures 

ere performed from the 1st February 2019 to the 30th of June 

019 across the 24 centers included the survey. In contrast, dur- 

ng the period ranging from the 1st February 2020 and the 30th 

f June 2020, 2599 endoscopies were reported with a percentage 

ecrease of 37.2%. The median number of procedures performed in 
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Fig. 1. Mean endoscopic procedures performed in 2019 and 2020 period. 

Table 1 

Monthly distribution of endoscopic procedures in 2019 and 2020. 

Month 2019 2020 p-value Percentage decrease 

February 

Total 797 725 −9.0% 

Median (IQR) 24 (24) 18 (23) 0.053 

March 

Total 828 383 −53.7% 

Median (IQR) 23 (26) 8 (19) < 0.001 ∗

April 

Total 823 295 −64.1% 

Median (IQR) 19 (25) 7 (14) < 0.001 ∗

May 

Total 927 520 −43.9% 

Median (IQR) 26 (31) 12 (22) < 0.001 ∗

June 

Total 760 674 −11.3% 

Median (IQR) 20 (31) 14 (24) 0.003 ∗

∗Below threshold of statistical significance ( p = 0.05). 

2

e

9  

s

2

d

b

m

v

m

A  

t

f

2

1

−
p

r

c

p

d

s

3

p

t

i

s

b

r

e

d

n

t

l

w

p

f

−
c

c

t

G

w

o

c

b

H

019 period was 111 (IQR: 156), whereas the median number of 

ndoscopic examinations performed in 2020 period was 57 (IQR: 

3) ( p < 0.001 ). At a single center level, all those participating to the

urvey (100%) experienced a reduction in endoscopic procedures in 

020 when compared to 2019. 

Table 1 shows the monthly distribution of endoscopic proce- 

ures in 2019 and 2020 periods. A decrease of the absolute num- 

er of endoscopies from 2019 to 2020 has been observed for each 

onth of the analyzed period. Nevertheless, when comparing indi- 

idually each single month of the study period, median number of 

onthly endoscopic procedures significantly decreased in March, 

pril, May and June ( p < 0.0 01, < 0.0 01, < 0.0 01 and 0.0 04, respec-

ively) but not in February ( p = 0.053) ( Table 1 ). 

The reported total number of endoscopic procedures performed 

or new diagnoses was 2369 in the period from the 1st February 

019 to the 30th of June 2019 and 1321 during the period from the 

st February 2020 to the 30th of June 2020 (percentage decrease: 
574 
44.2%). The median number of endoscopic procedures performed 

er center for new diagnoses was significantly lower in 2020 pe- 

iod, when compared to 2019 one ( p < 0.001 ). The percentage de- 

rease in total number of endoscopies performed for follow-up 

urposes was −30.3% (1074 vs 1542, respectively). Again, the me- 

ian number of procedures performed for follow-up purposes was 

ignificantly lower in 2020 compared to 2019 ( p < 0.001) ( Fig. 1 ). 

.2. Impact of COVID-19 on indication for endoscopic procedures 

Main presenting symptoms leading to diagnostic endoscopic 

rocedures are summarized in Table 2 . A significant reduction in 

he total number of endoscopies performed for recurrent abdom- 

nal pain, anemia, vomiting, weight loss and dyspepsia was ob- 

erved ( Table 2 ). In contrast, a slighter reduction in the total num- 

er of endoscopies performed for hematochezia and melena was 

eported. Table 3 summarizes the main presumptive diagnosis at 

ndoscopy procedure in 2019 and 2020 periods. A consistent re- 

uction in the number of diagnostic endoscopic procedures for 

ew diagnoses of celiac disease, EGE and Eosinophilic Esophagi- 

is (EoE), gastroesophageal reflux disease (GERD), Helicobacter py- 

ori infection (Hp) and functional gastrointestinal disorders (FGID) 

as detected. The total number of endoscopies performed for sus- 

ected Celiac Disease across the 24 participating centers decreased 

rom 621 to 279 from 2019 to 2020 period (percentage decrease: 

55.1%). Median number of endoscopic procedures performed per 

enter for suspected Celiac Disease was drastically lower in 2019 

ompared to 2020 period ( p < 0.001). Similarly, a significant reduc- 

ion in the median number of procedures performed for suspected 

ERD, eosinophilic gastroenteropathy/EoE, Hp and to rule out FGID 

as observed from 2019 to 2020 period. In contrast, the number 

f endoscopic procedures performed for suspected IBD did not de- 

rease significantly with a reduction of only 15.5%. 

In addition, we observed a considerable reduction in the num- 

er of endoscopies performed for the assessment of Mucosal 

ealing (MH) in patients with IBD, for the follow up of both 
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Table 2 

Main presenting symptoms at endoscopic procedure. 

Main presenting symptom at endoscopic procedure performed for diagnostic purpose 2019 2020 Percentage decrease p -value 

Hematochezia 

Total 271 229 −15.5% 0.107 

Median (IQR) 7 (10) 7 (7) 

Melena 

Total 78 54 −26.9% 0.286 

Median (IQR) 2 (3) 2 (3) 

Recurrent abdominal pain 

Total 742 336 −54.7% < 0.001 ∗

Median (IQR) 21 (19) 10 (14) 

Weight loss 

Total 265 164 −38.1% 0.002 ∗

Median (IQR) 6 (12) 5 (6) 

Anemia 

Total 213 129 −39.4% 0.001 ∗

Median (IQR) 6 (10) 4 (5) 

Swallowing difficulties 

Total 246 222 −9.7% 0.732 

Median (IQR) 5 (10) 5 (9) 

Dyspepsia 

Total 299 150 −49.8% < 0.001 ∗

Median (IQR) 9 (10) 3 (5) 

Vomiting 

Total 229 128 −44.1% 0.007 ∗

Median (IQR) 5 (15) 2 (7) 

∗Below the threshold of statistical significance ( p = 0.05). 
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osinophilic gastroenteropathies and GERD and for the confirma- 

ion of Hp eradication ( p = 0.01, = 0.001, < 0.001, = 0.01). In con-

rast, the median number of procedures performed for IBD re- 

rudescence did not decrease significantly ( Table 3 ). 

.3. Impact of COVID-19 on physician perception of endoscopy delay 

nd personal safety 

Participants were asked to rate their level of perceived priority 

or the execution of endoscopic procedures during the 2019 and 

020 periods. Priority was expressed as a number ranging from 1 

minimum priority) to 5 (maximum priority) Table 4 . When look- 

ng at perceived priority for new diagnoses of IBD, 100% of re- 

ponders reported either maximum (5) or high (4) priority in both 

019 and 2020. Conversely, when considering IBD endoscopic re- 

ssessment, the proportion of responders reporting high or maxi- 

um priority decreased significantly from 2019 to 2020 (62.5% vs 

5%, respectively, p = 0.008 ). 

Concerns on personal safety and delay of endoscopic procedures 

Participants to survey were further asked to rate the personal 

erception of safety and their perception on the increase of wait- 

ng lists for endoscopic procedures, expressing their perception 

ith a number ranging from 1 (minimum) to 5 (maximum). When 

sked about institutional screening protocols for patients under- 

oing endoscopic procedures, 16/24 (66.7%) of the pediatric en- 

oscopists who participated to the survey rated 5 (maximum 

afety), 7/24 (29.2%) rated 4 (very high safety) and only one out 

f 24 (4.2%) rated 3 (moderate safety). When asked about appro- 

riateness of personal protective equipment (PPE) for the execu- 

ion of endoscopic procedures, 17/24 (70.8%) of the participants to 

he survey rated 5, 6/24 (25%) rated 4 and only one out of 24 

4.2%) rated 3. Further, 23/24 (95.8%) of the participants experi- 

nced delay in endoscopic procedures due to the willingness of 

he families to postpone the exam owing to the ongoing COVID-19 

andemic. 

Moreover, when asked to rate the personal perception regard- 

ng elongation of waiting lists for endoscopic examinations, 17/24 
575 
70.8%) participants reported consistent increase of waiting lists 

hereas only 7/24 (29.2%) reported only a slight to moderate in- 

rease. Table 5 . shows survey responders’ perception of waiting 

ists elongation according to the different indications for the en- 

oscopic procedures. 

Lastly, participants were asked to rate from 1 (minimum) 

o 5 (maximum) the personal safety perception regarding pre- 

ndoscopy screening protocols and the adequacy of PPE supplied in 

he endoscopy theater. Sixteen (66.7%) participants reported max- 

mum perceived safety, 7 (29.2%) reported high perceived safety 

nd only one responder (4.2%) reported moderate safety regard- 

ng pre-endoscopy COVID-19 testing. Seventeen (70.8%) responders 

o survey reported maximum safety, 6 (25%) of them high safety 

nd only one (4.2%) reported only moderate safety regarding PPE 

rovision. 

. Discussion 

We conducted a web-based survey among Italian pediatric gas- 

roenterology centers practicing digestive endoscopy, aiming to as- 

ess the modifications of digestive endoscopy practice in a period 

f intense viral circulation. The results of our survey, covering the 

ast majority of Italian centers performing pediatric GI endoscopy, 

ikely offer a reliable picture of the Italian pediatric GI endoscopy 

ractice during COVID-19 outbreak. Our data outline the meaning- 

ul impact of the pandemic on the execution of pediatric digestive 

ndoscopy in Italy. Indeed, all the centers responding to the inter- 

iew experienced a reduction in procedural volumes with and an 

verall reduction of 37.2% comparing the 2020 and the 2019 pe- 

iod. These findings are consistent with a recent survey conducted 

mong 12 centers across Europe conducted in April 2020, shortly 

fter the publication of ESPGHAN recommendations. Although not 

eporting the absolute number of endoscopic procedures and their 

elative reduction between 2020 and 2019, all the centers partici- 

ating to the survey (12/12, 100%) had to cancel or postpone elec- 

ive endoscopies due to COVID-19 outbreak, mainly beginning in 

id-March 2020 [20] . 
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Table 3 

Main presumptive diagnoses at endoscopic procedure and main indications for follow-up procedures. 

Presumptive diagnosis at endoscopy 2019 2020 Percentage decrease p -value 

IBD 

Total 258 218 −15.5% 0.210 

Median (IQR) 7 (11) 7 (10) 

HP Gastritis 

Total 207 122 −41.1% 0.001 ∗

Median (IQR) 3 (9) 2 (4) 

Eosinophilic Gastroenteropathy 

Total 129 63 −51.2% 0.001 ∗

Median (IQR) 2 (5) 1 (3) 

GERD 

Total 291 133 −54.3% < 0.001 ∗

Median (IQR) 7 (13) 2 (7) 

Celiac Disease 

Total 621 279 −55.1% < 0.001 ∗

Median (IQR) 27 (27) 8 (9) 

FGID 

Total 417 175 −58.0% 0.003 ∗

Median (IQR) 9 (19) 3(9) 

Main indication for follow-up endoscopy 

IBD, disease flare 0.223 

Total 292 244 −16.4% 

Median (IQR) 9 (14) 6 (7) 

IBD, mucosal healing assessment 0.001 ∗

Total 211 109 −48.3% 

Median (IQR) 5 (13) 1 (7) 

Eosinophilic gastroentheropaty 0.002 ∗

Total 194 90 −53.6% 

Median (IQR) 5 (12) 2 (5) 

GERD 0.005 ∗

Total 139 50 −64.0% 

Median (IQR) 2 (7) 0 (3) 

∗Below the threshold of statistical significance ( p = 0.05). 

d

t

d

r

d

t

s

t

f

a

b

s

d

e

o

t

C

w

P

d

o

e

s

t

r

n

a

p

d

t

s

r

t

m

t

d

f

t

g

i

a

p

f

i

C

p

a

(

p

n

u

b

t

t

r

p

t

U

v

r

s

p

e

Interestingly, besides the absolute reduction of all digestive en- 

oscopic procedures, we have learnt from our report that in a set- 

ing of endoscopic constraint a modulation of the indications for 

igestive endoscopy procedures is possible. Indeed, a significant 

eduction of endoscopies performed for new diagnoses of celiac 

isease, FGID, suspected HP infection, and eosinophilic gastroen- 

eropathy was reported, whereas only a smaller reduction was ob- 

erved for IBD new diagnosis. Again, our findings are comparable 

o those published by Ruan and colleagues [14] . The authors per- 

ormed an international survey aiming to assess changes in pedi- 

tric endoscopic practice during the first months of pandemic out- 

reak, reporting that more than 80% of centers participating to the 

urvey experienced a reduction of more than 90% of normal proce- 

ural volumes. Moreover, when addressing for the use of pediatric 

ndoscopy to guide treatment decisions, the authors reported that 

nly little more than 15% of participants responded positively to 

he possibility to treat new-onset IBD without endoscopy during 

OVID-19 pandemic. 

The modifications we observed in IBD endoscopy are in line 

ith the recommendations published by International adult and 

ediatric IBD Societies [21 , 22] . Indeed, endoscopic volumes did not 

ecrease significantly for neither new diagnoses of suspected new- 

nset IBD nor disease flares. Conversely, median number of elective 

ndoscopic procedures scheduled for MH re-assessment reduced 

ignificantly. Treatment goal in IBD has remarkably evolved during 

he last years moving from symptoms alleviation to MH and deep 

emission. This concept, delineated as “treat to target” strategy has 

ow become the mainstay of IBD therapeutic strategies, both in 

dults and in children [23] . The cancelation of elective endoscopic 

rocedure for MH assessment in IBD patients with clinically silent 

isease has led to a “reactive” use of endoscopy leading to poten- 

ially missing of subclinical recrudescence of the disease. The re- 

ults of our survey are consistent with those published by those 
576 
ecently on behalf of SIGENP IBD working group [24] . Indeed, in 

his multicenter retrospective study performed in 21 Italian centers 

anaging pediatric IBD, Arrigo et al. reported a significant reduc- 

ion in hospital admissions performed for endoscopic re-evaluation 

uring COVID-19 outbreak, whereas the number of hospitalizations 

or disease flares remained unchanged [24] . Regarding the moni- 

oring of IBD patients, our results offer insights on possible surro- 

ate markers of endoscopic re-assessment. A tight combined clin- 

cal and biochemical monitoring [25] may be considered as a reli- 

ble endpoint of the “treat to target” strategy in the follow-up of 

ediatric IBD patients. 

As regards to the dramatic reduction of endoscopies performed 

or suspected Celiac Disease, some consideration have to be taken 

nto account. In January 2020, ESPGHAN released an update of 

eliac Disease guidelines, recommending a biopsy-sparing ap- 

roach in all children with IgA antitransglutaminase (TGA-IgA) 

utoantibodies ≥ 10 ULN and positive endomysial antibodies 

EMA-IgA) regardless of symptoms and the assessment of genetic 

redisposition (HLA DQ2-DQ8) [19] . Therefore, application of such 

ew recommendations may have contributed to the decreased 

se of endoscopy for the diagnosis of Celiac Disease. In addition, 

ecause of the challenge to access endoscopy and in order to 

ackle SARS-CoV-2 spreading, the Italian Society of Gastroen- 

erology, Hepatology and Nutrition (SIGENP) released practical 

ecommendations for the management and care of Celiac Disease 

atients during COVID-19 outbreak, proposing the extension of 

he “biopsy-free” approach also for patients with TGA-IgA > 7.5 

LN and positive EMA-IgA. Overall, the reduction of procedural 

olumes for non-urgent endoscopies offers the opportunity to 

econsider the role of biopsy-sparing approach for the diagno- 

is of celiac disease. Indeed, such practice is widely adopted in 

ediatric setting and the latest guidelines [19] have somehow 

xtended the possibility of performing non- diagnosis of celiac 
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Table 4 

Perceived priority for the execution of endoscopic procedures during the 2019 and 

2020 periods. 

Perceived priority 2019 2020 

IBD: new diagnosis, n (%) 

1 0 (0) 0 (0) 

2 0 (0) 0 (0) 

3 0 (0) 0 (0) 

4 0 (0) 3 (12.5) 

5 23 (95.8) 20 (83.3) 

Missing (4.2) 1 (4.2) 

IBD: endoscopic re-assessment, n (%) 

1 0 (0) 2 (8.3) 

2 2 (8.3) 7 (29.2) 

3 7 (29.2) 9 (37.5) 

4 11 (45.8) 4 (16.7) 

5 4 (16.7) 2 (8.3) 

Celiac Disease, n (%) 

1 0 (0) 0 (0) 

2 1 (4.2) 6 (25.0) 

3 8 (33.3) 6 (25.0) 

4 11 (45.8) 9 (37.5) 

5 4 (16.7) 2 (8.3) 

Missing 1 (4.2) 1 (4.2) 

EoE: new diagnosis, n (%) 

1 0 (0) 0 (0) 

2 0 (0) 0 (0) 

3 1 (4.2) 3 (12.5) 

4 6 (25.0) 10 (41.7) 

5 16 (66.7) 10 (41.7) 

Missing 1 (4.2) 1 (4.2) 

EoE: endoscopic re-assessment, n (%) 

1 0 (0) 9 (37.5) 

2 3 (12.5) 5 (20.8) 

3 11 (45.8) 3 (12.5) 

4 7 (29.2) 6 (25) 

5 2 (8.3) 0 (0) 

Missing 1 (4.2) 1 (4.2) 

GERD: new diagnosis, n (%) 

1 1 (4.2) 4 (16.7) 

2 2 (8.3) 7 (29.2) 

3 12 (50) 8 (33.3) 

4 9 (37.5) 4 (16.7) 

5 0 (0) 0 (0) 

Missing 0 (0) 1 (4.2) 

GERD: re-assessment, n (%) 

1 6 (25.0) 16 (66.7) 

2 9 (37.5) 3 (12.5) 

3 5 (20.8) 3 (12.5) 

4 4 (16.7) 1 (4.2) 

5 0 (0) 0 (0) 

Missing 0 (0) 1 (4.2) 

FGID, n (%) 

1 1 (4.2) 16 (66.7) 

2 6 (25) 6 (25.0) 

3 6 (25) 1 (4.2) 

4 9 (37.5) 0 (0) 

5 1 (4.2) 0 (0) 

Missing 1 (4.2) 1 (4.2) 

d
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c
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i

c

s
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t
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H
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Table 5 

Perceived waiting lists elongation according to the different indications for the en- 

doscopic procedures in 2020. 

Waiting list elongation 

CD: new diagnosis, n (%) 

1 11 (45.8) 

2 10 (41.7) 

3 3 (12.5) 

4 0 (0) 

5 0 (0) 

Missing (4.2) 

UC: new diagnosis, n (%) 

1 13 (54.2) 

2 8 (33.3) 

3 3 (12.5) 

4 0 (0) 

5 0(0) 

Celiac Disease, n (%) 

1 1 (4.2) 

2 4 (16.7) 

3 6 (25.0) 

4 7 (29.2) 

5 6 (25.0) 

EoE: new diagnosis, n (%) 

1 5 (20.8) 

2 8 (33.3) 

3 8 (33.3) 

4 2 (8.4) 

5 0 (0) 

Missing 1 (4.2) 

GERD: new diagnosis, n (%) 

1 0 (0) 

2 5 (20.8) 

3 8 (33.3) 

4 4 (16.7) 

5 7 (29.2) 

Missing 1 (4.2) 

FGID, n (%) 

1 0 (0) 

2 1 (4.2) 

3 3 (12.5) 

4 7 (29.2) 

5 12 (50.0) 

Missing 1 (4.2) 

CD: treatment escalation, n (%) 

1 1 (4.2) 

2 12 (50.0) 

3 5 (20.8) 

4 4 (16.7) 

5 0 (0) 

Missing 1 (4.2) 

CD: MH assessment, n (%) 

1 1 (4.2) 

2 6 (25.0) 

3 2 (8.3) 

4 8 (33.3) 

5 6 (25.0) 

Missing 1 (4.2) 

UC: treatment escalation, n (%) 

1 2 (8.3) 

2 12 (50.0) 

3 6 (25.0) 

4 3 (12.5) 

5 0 (0) 

Missing 1 (4.2) 

UC: MH assessment, n (%) 

1 1 (4.2) 

2 6 (25.0) 

3 2 (8.3) 

4 8 (33.3) 

5 6 (25.0) 

Missing 1 (4.2) 
isease without using endoscopy and histology. In addition, there 

ave been some reports suggesting that lower threshold of TGA- 

gA threshold in EMA-positive children may accurately predict 

eliac disease [26] . Similarly, a biopsy-sparing approach has been 

roposed also in adult practice [27] , has been implemented dur- 

ng COVID-19 outbreak ( https://www.bsg.org.uk/covid- 19- advice/ 

ovid- 19- specific- non- biopsy- protocol- guidancefor- those- with- 

uspected-coeliacdisease/ ) and proven to be safe in adult cohorts 

28] . 

The recent update of joint ESPGHAN/NASPGHAN guidelines for 

he management of HP in children and adolescents recommend 

gainst a “test and treat” strategy in pediatric populations [29] . 

owever, such management approach in may gain significance and 

e re-evaluated in a setting of endoscopic constraint, especially in 
577 
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ediatric age, where the risk of HP-related complications is ex- 

remely low. 

Similarly, in a setting of shortage of endoscopic procedures, em- 

iric proton pump inhibitors (PPI) therapy (or so-called PPI trial) 

ay reveal a reasonable approach to confirm GERD when it is sus- 

ected also in pediatric populations with typical symptoms [30] . 

A further lesson may be provided from the dramatic reduc- 

ion of endoscopic procedures performed for FGID as primary 

ndication. On one hand, such reduction does not cause much 

oncern because of the limited clinical value of gastrointestinal 

ndoscopy in children with symptoms indicative of FGID and 

ecause of the lack of clear clinical relevance of the minor macro- 

copic and histopathological changes frequently encountered on 

ndoscopy and/or histology. On the other hand, our findings draw 

he attention to the significant number of potentially unnecessary 

ndoscopic procedures performed for FGID and suggest to imple- 

ent Rome IV criteria to achieve a positive clinical diagnosis for 

GID [31] . 

When looking at the distribution of the answers in prioritiz- 

ng clinical indications to endoscopy in 2020, responders to sur- 

ey assigned highest priority rates to IBD and EoE new diagnoses, 

n intermediate priority to IBD and EoE endoscopic re-assessment 

hereas celiac disease, GERD and FGID received among all the 

owest priority rates. Moreover, as was to be expected, priority 

ates did not change for IBD new diagnosis but varied consistently 

or MH assessment, as for EoE, Celiac Disease, GERD and FGID. Ac- 

ordingly, when asked to rate the elongation of waiting lists for ac- 

ess to endoscopic procedures, CD and UC new diagnosis showed 

nly little elongation of waiting lists with only little more than 

0% of responders reporting moderate. Conversely, participants to 

urvey reported a moderate delay in the access to endoscopy to 

uide CD and UC treatment escalation and new-onset suspected 

oE. Again, the longest waiting lists were reported for new diag- 

osis of Celiac Disease, new-onset and re-assessment of GERD and 

GID. 

Overall, a high-perceived safety regarding both pre-endoscopy 

creening protocols and PPE provision was reported. These data re- 

ect a prompt and uniform adherence to national and international 

ecommendations along with the fact that Italy was one of the first 

ountries to face COVID-19 outbreak and thus required early ef- 

orts to counteract virus spreading and have been reported also in 

reviously published multicenter national survey conducted among 

dult endoscopists [32] . 

The changes in pediatric digestive endoscopy management are 

n line with the indications of both the Italian National Health Sys- 

em and the recommendations published by International Societies 

6 , 33] as most of non-urgent activities were postponed. However, 

espite the tight adherence to such recommendations, the effects 

f these changes are uncertain and should be closely monitored. 

oreover, a further challenge will be represented by the necessity 

f rescheduling canceled procedures, a path that should be guided 

y giving clinical judgment on the basis of priority [34] . Our study 

ertainly has some limitations. We provided data from 24 out of 

0 pediatric centers performing endoscopy in Italy. However, they 

over most of the procedural volumes in Italy and likely represent 

 reliable snapshot of pediatric digestive endoscopy management 

uring the lockdown in one of the countries more severely hit 

y COVID-19 pandemic. Moreover, our study does not assess di- 

ectly the impact of the COVID-19 pandemic on the consequences 

f missed diagnoses, as we did not provide the exact number of 

iagnoses performed during the two periods of interest. Never- 

heless, it can be reasonably assumed that the significant propor- 

ions of missed diagnoses will have a negative impact on several 

I affections’ course. Undoubtedly, more studies will be needed in 

he near future to assess such aspect. However, it is reasonable to 

ssert that the negative effects of pandemic will extend beyond 
578 
he spreading and the complications of the infections. Despite the 

bovementioned limitations, our data provided adds relevant in- 

ormation on how COVID-19 pandemic affected pediatric digestive 

ndoscopy practice in Italy. These data should support appropriate 

nd timely decision making and planning of support for Endoscopy 

nits in the months and years to come. 
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