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Objectives: In the era of Coronavirus 2019 (COVID-19), concern has been raised for immunosuppressed patients, including children with inflammatory bowel diseases (IBD). We aimed to collect data from IBD tertiary centers of Lombardy during pandemic.

Methods: A cross-sectional survey enrolling IBD children has been completed by seven major IBD centers in Lombardy during lockdown. The clinical form included questions on any symptom consistent with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection and the IBD adherence treatment. Furthermore, we have reviewed all IBD medical records including new IBD diagnoses and flares in known IBD patients after the lockdown.

Results: Questionnaires of 290 IBD children were returned during lockdown. Out of them, 24 children (8%) complained of mild symptoms suspicious of SARS-CoV-2 infection without needing hospitalization or changing IBD treatment. During the lockdown, one patient presented with IBD flare and one had infectious colitis, with no new IBD cases. Conversely, after lockdown, 12/290 (4%) children relapsed and 15 children were newly diagnosed with IBD. Last year, in the same timeframe, 20/300 (7%) children presented with IBD flare, while 17 children had IBD onset with no statistical difference.

Conclusions: Our data on children with IBD in a high COVID-19 prevalence region are reassuring. Only a minority of IBD children had mild symptoms, and no hospitalization or treatment modification was needed. Standard IBD treatments including biologics were safely continued. New IBD diagnoses and flares in known IBD children occurred after the lockdown phase, although no significant difference was found compared with the previous year.
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INTRODUCTION

An outbreak of a novel coronavirus [severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)] began in Wuhan, China (1, 2) in December 2019, and it has rapidly spread, with 100,362,196 confirmed cases of virus-related disease [Coronavirus 2019 (COVID-19)] worldwide and 2,151,794 deaths as of January 26, 2021 (https://www.worldometers.info/coronavirus/).

COVID-19 is a disease caused by the zoonotic coronavirus SARS-CoV-2 and transmitted from person to person through airborne droplets (3). A significant viral shedding has been described also in stools, raising the potential for a fecal–oral transmission and intestinal involvement (4).

In adults, COVID-19 predominantly presents with fever, chills, cough, shortness of breath, generalized myalgia, malaise, drowsiness, anosmia, hyposmia, and dysgeusia. A proportion of patients (4–20%) develop the most threatening complication represented by acute respiratory distress syndrome (5–7).

SARS-CoV-2 infection may also cause gastrointestinal symptoms such as vomiting and diarrhea (8). In a recent study, among 651 patients of the Zhejiang province, 11.4% presented with at least one gastrointestinal symptom and 10.8% had preexisting liver disease (9). Remarkably, the disease course of COVID-19 in children is predominantly benign, with mild or even no symptoms, and extremely rare fatalities (10, 11).

Following the outbreak in China, Italy was the first affected country in Europe, with the outbreak estimated to start on February 18. In particular, the Lombardy region became one of the areas with the highest prevalence of cases x 100,000 worldwide (https://www.bbc.com/news/world-europe-51645902). To date, Italy has reported 241,000 positive cases (confirmed with nasopharyngeal swabs for SARS-CoV-2), of whom 94,108 (39%) were in Lombardy (http://www.salute.gov.it/portale/nuovocoronavirus/), where 1/6 of the Italian population lives. However, it is estimated that at least 10% of the entire population (corresponding to 1 million out of 10 million people in the Lombardy region) has been exposed to the virus (http://spiral.imperial.ac.uk/handle/10044/1/77731).

Inflammatory bowel disease (IBD) is one of the most devastating and debilitating chronic gastrointestinal disorders that may affect children and adolescents (12). During SARS-CoV-2 outbreak, concern has been raised for the use of immunosuppressive treatments in patients with IBD (13).

The aim of our study was to collect all available data on pediatric IBD (PIBD) and SARS-CoV-2 exposure in the Lombardy region, in order to evaluate the impact of this pandemic on the management of PIBD patients. We investigated the presence of any symptom suspicious of SARS-CoV-2 reported by PIBD patients in addition to the IBD treatment during the pandemic. Furthermore, we analyzed the proportion of new IBD cases and flares that occurred in this time frame compared with those in the previous year.



MATERIALS AND METHODS


Study Population

The study population included all PIBD patients followed in seven main PIBD centers in the Lombardy region. Demographic and clinical data were retrieved from the patients' medical charts. Disease activity was calculated at the time of the last available clinical follow-up using pediatric Crohn's disease (CD) and ulcerative colitis (UC) activity indexes: PCDAI and PUCAI. We have reviewed all electronic clinical charts of patients referred to our PIBD centers. All new diagnoses and IBD flare from May 5 to June 30 were identified, to seek the impact of reduced hospital attendance for follow-up visits during the lockdown. A comparison of the rate of new IBD diagnosis or relapses was made with the same period of the previous year.



The Survey

A cross-sectional survey has been constructed in order to collect information on events that occurred during the lockdown period from February 21 to May 4. The questionnaire was given to all patients coming to the hospital for the scheduled infusion, while clinicians interviewed all other patients by telephone or email. Given the observational, retrospective nature of the study, a waiver was given on the need of approval by an ethics committee. However, verbal informed consent was obtained from all participants or the legally authorized representative at the time of the interview. The clinical form was based on questions regarding the occurrence of symptoms suspicious of COVID-19, in addition to the adherence to the current therapy. Furthermore, close contact with persons with COVID-19 in the previous weeks was also recorded. A “close contact” was defined by the Circular of the Italian Ministry of Health in any of the following situations: a person living in the same house of a COVID-19 case, who has had direct physical contact with a COVID-19 case (e.g., handshake), who has had direct (face-to-face) contact with a case of COVID-19, at <2 m and lasting longer than 15 min, who has been in a closed environment (e.g., classroom, meeting room, and hospital waiting room) with a case of COVID-19 in the absence of suitable personal protective equipment (PPE), who has traveled seated on an aircraft in the two adjacent seats, of a COVID-19 case, as well as his or her traveling companions or caregivers and crew members sitting in the section of the aircraft where the index case was seated in the previous 15 days (http://www.salute.gov.it/portale/nuovocoronavirus/dettaglioFaqNuovoCoronavirus.jsp?lingua=english&id=230). Based on clinical features, patients were defined as highly suspected for SARS-CoV-2 infection in the presence of at least one of the main respiratory symptoms: cough, fever, chest pain, difficult breathing, or lowly suspected in the presence of one of the additional symptoms: gastrointestinal symptoms (diarrhea, vomiting), fatigue, myalgia. In children who reported only diarrhea, clinical evaluation associated with blood and stool tests were performed to discriminate PIBD flares from gastrointestinal infections or COVID-19. Endoscopy was reserved for an emergency situation during the lockdown period.



Diagnostic Tests

Nasopharyngeal swab availability was limited and performed only in the case of severe symptoms leading to hospital admission, before elective procedures (e.g., upper and lower endoscopy) or, in some cases, before biologic infusions in day hospital setting, according to the regional health care system-established recommendations (https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/index.html). Serological tests have been introduced only recently, but are still not easily available for asymptomatic children.



Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics 21. Categorical data were summarized in absolute frequencies and percentages. The Kolmogorov–Smirnov test was used to assess Gaussian distribution of the data. Quantitative variables were summarized with mean ± standard deviation or median and range when appropriate. The comparison of the frequencies of the categorical variables between groups was analyzed by Chi-square test or Fisher's Exact test. Statistical significance was defined at p < 0.05.




RESULTS


Pediatric Inflammatory Bowel Disease Patients and COVID-19 Symptoms

During the lockdown, out of 308 PIBD children regularly followed in seven centers in our region, 290 completed the survey, with a response rate of 94%. The median age of the respondents was 15.2 years (range 2–18 years); 52% were male. The study population comprised 117 (40%) patients diagnosed with CD, 155 (54%) with UC, and 18 (6%) with IBD-unclassified (IBD-U). As far as treatment, in our cohort, 96/290 patients (33%) were exclusively on salicylates, while 87/290 (30%) were on biologic therapy. Among those on biologics, 44/87 (50%) were on infliximab (monotherapy in 40), 43/87 (49.5%) were on adalimumab (monotherapy in 36), while two patients were on ustekinumab, and Vedolizumab, respectively. Approximately a third of our study population was on other immunosuppressive treatments such as thiopurines, steroids, and thalidomide. The demographic and clinical features of our study population are described in Table 1. Between February 21 and May 4, 24 PIBD patients (8%) complained of symptoms consistent with SARS CoV-2 infection. Out of them, 22 (92%) reported mainly with respiratory symptoms and were defined highly suspected for COVID-19, while two experienced minor symptoms and were defined as lowly suspected (Table 2). The most common symptom was fever in 20 children (80%) followed by cough (28%), fatigue (8%), and vomiting (4%). Diarrhea was reported only in two children. No child complained of hyposmia or dysgeusia. All patients recovered without requiring hospitalization. Among the symptomatic patients, 10/24 (42%) were on thiopurines, followed by 7/24 (30%) on salicylates, 4/24 (16%) on biologic treatment, and 3/24 (12%) off therapy.


Table 1. Demographic and clinical features of the study population during the pandemic.
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Table 2. Clinical features of likely pediatric inflammatory bowel disease (PIBD) cases presented with suspected severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) symptoms.

[image: Table 2]

Risk factors such as obesity and liver disease (sclerosing cholangitis and autoimmune hepatitis) were identified in three symptomatic patients (11%). Of interest, 10/290 children were reported to be in close contact with persons confirmed with COVID 19 infection, and out of them, four (40%) presented with suspicious symptoms.



Pediatric Inflammatory Bowel Disease New Cases and Flares

During the lockdown, no new IBD cases were reported, while one patient presented with IBD flare and another one had infectious colitis. Of note, both of them (0.7% of our study population) required hospital admission due to fever and gastrointestinal symptoms. A 16-year-old male with CD on thiopurines presented with a 14-day history of diarrhea and vomiting. At admission to the hospital, he was tested for SARS-CoV-2, which resulted negative. He was eventually diagnosed with IBD flare and was therefore switched to infliximab with subsequent achievement of remission. The other one was a 16 year-old female with UC on infliximab and azathioprine combination therapy, who complained of fever and bloody diarrhea. Her nasopharyngeal swab, performed because of hospitalization, yielded a negative result. A stool culture was positive for Salmonella species.

The survey revealed that all our IBD children were adherent to therapy. Forty had their scheduled infusions (infliximab and vedolizumab) during the study period, and none of them delayed or discontinued the treatment because of the epidemic. Following the lockdown phase (from May 5 to June 30), we identified 15 new PIBD diagnoses and 12 flares in known IBD cases. In 9/15 (60%) children newly diagnosed with IBD, the onset of gastrointestinal symptoms occurred during the lockdown period, and the delay of referral was due to the COVID-19 fear. All of them had a nasopharyngeal swab test for SARS-CoV-2 infection because of elective endoscopy, and they were found to be negative (Table 3A). Conversely, all patients reporting an IBD flare presented with symptoms starting after the lockdown phase. Out of 12 children with PIBD flare, five (42%) needed to change their immunosuppressive therapy. Most of them (8/12, 66%) were tested for SARS-CoV-2 by nasopharyngeal swab that was negative in 8/8 children (Table 3B). Of interest, during the previous year, from February to June 2019, 17 children had IBD onset, while 20/300 presented with IBD flare, with no statistical difference from the current year (respectively, p = 0.28, p = 0.44).


Table 3A. Clinical features of new PIBD patients and SARS-CoV2 diagnostic testing.
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Table 3B. Clinical features of PIBD flares and SARS-CoV2 diagnostic testing.
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Nasopharyngeal Swab Test and Serologic Testing

Among 290 PIBD children who completed the survey, 25 (9%) had nasopharyngeal swab for SARS-CoV-2 done for the following reasons: 12/25 in-hospital biologic infusion, 8/25 IBD flare, 3/25 ascertained contact with a confirmed COVID-19 case, and 2/25 hospital admission. Two patients had positive nasopharyngeal swab test. Both of them had close contacts with a confirmed COVID-19 case, and only one was symptomatic, complaining of fatigue. In addition, all 15 children newly diagnosed with IBD were tested and had negative nasopharyngeal swabs. Serologic tests were performed in 12/290 patients (4%), and two of them (17%) had evidence of SARS-CoV2 antibodies, with negative nasopharyngeal swab and without evidence of previously reported suggestive symptoms. No newly diagnosed IBD children had serological test done.




DISCUSSION

The current survey was conducted among seven PIBD centers of Lombardy, which is, to date, the highest epidemic focus in Italy and one of the main epicenters of the epidemic in Europe. In order to estimate the prevalence of symptoms potentially related to SARS-CoV-2, a very large population of IBD children was interviewed. To the best of our knowledge, few pediatric data have been published so far on children with IBD during the pandemic.

In the 11 weeks of lockdown period, up to May 4, in our PIBD Centers, 24/290 PIBD patients (8%) complained of some symptoms possibly related with SARS-CoV-2 infection, and 22 out of 24 children were defined as highly suspected of COVID-19. Despite that it can be hypothesized that children with IBD might be at increased risk of SARS-CoV-2 infection, and that the risk of a severe clinical course of COVID-19 might be increased in patients on immunomodulatory treatment, in our study population, no severe course of the condition was observed. Symptoms reported by all patients were mild (mostly fever and cough). The only previous report found eight IBD children with COVID-19 among 102 PIBD centers affiliated with the Porto and ESPGHAN groups; among them only six had nasopharyngeal–oropharyngeal confirmation. None required hospitalization because of SARS-CoV2-related infection (14). In addition, an International registry called SECURE IBD (Surveillance Epidemiology of Coronavirus Under Research Exclusion) has reported so far 209 children with confirmed COVID-19 infection. Children had a mild course; only 14 (7%) required hospitalization. Increasing age, comorbidities, and corticosteroids are found to be associated with severe COVID-19 among IBD patients, although a causal relationship cannot be definitively be established (15). On the other hand, immunosuppression and TNF antagonists do not appear to be associated with severe COVID-19 (16, 17).

Remarkably, none of our patients modified the current treatment regimen, consisting of salicylates, immunomodulators, or biologics not even during the lockdown phase. Furthermore, all children had their scheduled infusions (infliximab and vedolizumab) or injections during the lockdown period, and none delayed or withheld it because of the epidemic (17). Noteworthy, in China and South Korea, it has been reported that biologic treatment has been delayed in 79 children, of whom 17 (22%) had exacerbation of their IBD (14). Those data highlight the risk of modifying patients' regimens without scientific evidence supporting it, which may have a significant impact on the health of IBD patients (14). In addition, a case of a 14-year-old boy with recently diagnosed small bowel, perianal CD presented with 5 days of fever and abdominal pain has been described. Of interest, he was diagnosed with multisystem inflammatory syndrome (MIS) related to COVID-19 (SARS-CoV-2 PCR positive) and treated successfully with infliximab to manage both entities (18). Furthermore, pediatric patients with autoinflammatory diseases, including those receiving biologic treatment and/or colchicine, may not be at increased risk of infection and severe disease course (2).

In our study population, 21 IBD children had some comorbidity (obesity, liver disease, genetic syndrome, and autoimmune disorder) and three of them (14%) developed SARS-CoV2 symptoms without severe course. The majority of symptomatic children (92%) were older than 10 years.

Individuals living in or having visited places where community spread of SARS-CoV-2 is reported are at elevated risk of infection, and this increases with contact with persons known to be infected by SARS-CoV-2 (13). In our study, out of 24 symptomatic patients, four had close contacts with highly suspected or confirmed COVID-19 cases. Conversely, among 10 patients with ascertained contact with a confirmed COVID-19 case, four (40%) had some symptoms. Having said that, we cannot rule out an asymptomatic carrier status in the remaining patients or limited spreading of the virus due to social isolation during the lockdown.

In our cohort, we had two adolescents admitted to the hospital with fever and gastrointestinal symptoms during the lockdown. Nasopharyngeal testing was carried out, as per the local in-hospital screening protocol. Both of them were found to be negative. Of interest, they were eventually diagnosed with an IBD flare and a Salmonella infection, respectively. Even though some COVID-19 patients can present with gastrointestinal symptoms (19), this should not lead to an overlook of other possible causes, especially in IBD patients. For this reason, in this setting, it is extremely important to maintain a high index of suspicion for COVID-19, while continuing to carry out a complete differential diagnostic work up in agreement with PIBD guidelines.

Remarkably, during the lock down, we reported one IBD flare with no new IBD diagnoses. Following the lockdown phase, we identified 15 children newly diagnosed with IBD, while 12/290 (4%) known PIBD children presented with an IBD flare. Most of the newly diagnosed children with IBD had symptom onset during the pandemic, and two possible factors were responsible for the diagnostic delay. First, elective procedures (upper and lower gastrointestinal endoscopy) were put on hold through the pandemic, and most hospital referrals were delayed given the SARS-CoV-2 fear. Second, children with IBD flare complained of some symptoms nearly after the lockdown phase. The role of SARS-CoV-2 on these relapses is still uncertain because pharyngeal swabs were negative, but no one of them had a serological test carried out so far. Conversely, we might speculate that there was no significant delay in recognizing them during the pandemic.

In addition, the incidence rate of new IBD diagnoses and flares was found not statistically significant when compared with that of the previous year, in the same interval time.

The major limitation of our study is the lack of nasopharyngeal swab and serological testing in most patients, determined by the early period of assessment of these patients (before testing was widely available) and regional health care system indications (that included only patients with respiratory symptoms and fever), with likely underestimation of SARS-CoV-2 infection. Given that, we cannot assess the exact proportion of children that presented with SARS-CoV-2 infection during the pandemic, but recent studies suggest that, in highly endemic areas, the rate of contact with the virus is likely as high as 10% of the entire population, with a high proportion of exposed people who remained asymptomatic or with very mild symptoms (http://spiral.imperial.ac.uk/handle/10044/1/77731). In addition, it has been shown that 56.9% of people living in our city and 30.6% of health workers in our hospitals had positive serological testing (data available on http://www.ats-bg.it/upload/asl_bergamo/gestionedocumentale/CSATSBG2020-06-08coronavirusesitissierologici_784_31055.pdf). Taking into account these limitations, the aim of our study was not to quantify the rate of the contact of PIBD children with the virus but highlight that children with IBD do not have any increased risk of having severe course of SARS-CoV-2 infection in a highly endemic area.



CONCLUSION

Our study, carried out at the epicenter of SARS-CoV-2 Italian outbreak, highlights that children, despite being affected by IBD and treated with immunosuppressive agents, may have mild clinical COVID-19 course, with no need for hospitalization and no severe complications. Standard IBD treatments including biologics were safely continued through the pandemic. Although some new IBD diagnoses and flares in known PIBD patients occurred shortly after the lockdown, their incidence rate was found not significantly different from the previous year.

Even though the lack of confirmation testing of SARS-CoV2, either nasopharyngeal swab test or serologic sample, represents an important limitation of our study, we might conclude that children with PIBD can be managed safely and effectively during the SARS-CoV-2 pandemic, and that in this group of patients, there is no need to modify the treatment strategies.


Take Home Messages

• Children with IBD do not seem to have an additional risk for COVID-19 despite immunosuppressive therapy.

• Standard treatment for IBD can be safely continued to maintain the control of the disease during the pandemic.

• No change in IBD incidence and severity was reported during and after the pandemic.
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thalidomide; VEDO, vedolizumab; UC, ulcerative colit
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