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Background: Cases of coronavirus disease 2019 (COVID-19) have emerged in discrete waves. We explored temporal trends in the reporting of
COVID-19 in inflammatory bowel disease (IBD) patients.

Methods: The Surveillance Epidemiology of Coronavirus Under Research Exclusion for Inflammatory Bowel Disease (SECURE-IBD) is an inter
national registry of IBD patients diagnosed with COVID-19. The average percent changes (APCs) were calculated in weekly reported cases of
COVID-19 during the periods of March 22 to September 12, September 13 to December 12, 2020, and December 13 to July 31, 2021.

Results: Across 73 countries, 6404 cases of COVID-19 were reported in IBD patients. COVID-19 reporting decreased globally by 4.2% per week
(95% ClI, —=5.3% to —3.0%) from March 22 to September 12, 2020, then climbed by 10.2% per week (95% Cl, 8.1%-12.3%) from September
13 to December 12, 2020, and then declined by 6.3% per week (95% Cl, -78% to —-4.7%). In the fall of 2020, weekly reporting climbed in
North America (APC, 11.3%; 95% ClI, 8.8-13.8) and Europe (APC, 17.7%; 95% CI, 12.1%-23.5%), whereas reporting was stable in Asia (APC,
-8.1%; 95% Cl, —15.6-0.1). From December 13, 2020, to July 31, 2021, reporting of COVID-19 in those with IBD declined in North America
(APC, -8.5%; 95% CI, —10.2 to —6.7) and Europe (APC, -5.4%; 95% Cl, -72 to —3.6) and was stable in Latin America (APC, -1.5%; 95% Cl,
-3.5% t0 0.6%).

Conclusions: Temporal trends in reporting of COVID-19 in those with IBD are consistent with the epidemiological patterns COVID-19 globally.

Key Words: inflammatory bowel disease, COVID-19, global, temporal

Introduction of these measures has varied by region and despite these ef-
forts, multiple waves of infection have ensued.*

The highest prevalence of inflammatory bowel disease
(IBD) is in countries of the Western world, though the inci-
dence of IBD is rapidly rising in newly industrialized coun-
tries in Asia, Africa, and Latin America.’'* Patients with IBD

may have an increased risk of infection and complications of

Since the World Health Organization declared coronavirus
disease 2019 (COVID-19) a global pandemic on March 11,
2020, the number of cases has dramatically risen across the
world: from 200 000 in mid-March 2020 to 200 million by
July 2021.2 Spread of the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) virus has varied by geography,

striking Asia and Europe initially, followed by North America
and then Latin America. Public health measures such as hand
hygiene, physical distancing, masks, home isolation, societal
restrictions or lockdowns, contact tracing, and testing have re-
duced rates of viral transmission.> However, implementation

COVID-19 due to disease activity and drug-induced immuno-
compromised status.!""* Consequently, several gastroenter-
ology organizations have published guidelines to support
clinical management during the pandemic and to promote
practices to minimize the spread of infection in patients with
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IBD.!'*!5 Guidelines, in conjunction with public health meas-
ures, may have reduced the infection of COVID-19 in those
with IBD over the course of the pandemic.'®!”

We explored temporal trends in the submission of cases of
COVID-19 in patients with IBD to an international, volun-
tary reporting registry, stratified across geographic regions
throughout the world compared with global trends of re-
porting COVID-19 in the general population.

Materials and Methods

The Surveillance Epidemiology of Coronavirus Under
Research Exclusion for Inflammatory Bowel Disease
(SECURE-IBD) is an international registry of IBD pa-
tients with COVID-19 (www.covidibd.org).!®?* Physicians
enter anonymized COVID-19 cases in people with Crohn’s
disease or ulcerative colitis into a secure online REDCap
(Research Electronic Data Capture) database. Reporting
into the SECURE-IBD registry occurs for both ambulatory
and hospitalized individuals with IBD who test positive for
COVID-19. To allow for assessment of outcomes of COVID-
19, cases are reported after the resolution of acute disease
or death. The database undergoes quality control regularly
with record matching (eg, age, sex, country) used to remove
potential duplicate cases.”” Additionally, data of COVID-19
cases in the general population were obtained from Johns
Hopkins University’s COVID-19 database (https:/github.
com/CSSEGISandData/COVID-19).2!

A choropleth map to illustrate geographic differences in
reported cases was created using QGIS 3.44 (Open Source
Geospatial Foundation, Chicago, Illinois, USA, https://
qgis.org/) and stratified using Jenks Natural Breaks.?>?3 A
total of 46 reports that did not contain a country of origin
were excluded from all analyses. For the United States, an
additional choropleth map was designed denoting the dis-
tribution of reported cases by state. The maps were based
on available data as of July 31, 2021. Reported cases of
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COVID-19 in patients with IBD were stratified into regions
based on the United Nations Geoscheme:** North America
(the US and Canada), Latin America and the Caribbean
(including Mexico), Asia, Europe, Africa, and Oceania. The
proportion of COVID-19 among those with IBD was calcu-
lated per 100 000 persons diagnosed with COVID-19 in the
continent based on data from the John Hopkins University
COVID-19 database.?!

For temporal analyses, cases of IBD were amalgamated on
a weekly basis, starting the week of March 22-28, 2020, and
ending the week of July 25-31, 2021. The first week of data
capture in SECURE-IBD (March 13-21) was excluded from
analysis to account for low awareness at the launch of the
registry. Temporal analyses were stratified by North America
(the US and Canada), Latin America and the Caribbean
(including Mexico), Asia, and Europe. Individual-level tem-
poral trend analyses of Africa and Oceania were excluded
due to reporting only 42 cases of COVID-19 in IBD over the
course of the pandemic, likely reflecting the low number of
COVID-19 infections in Oceania and low prevalence of IBD
in Africa. A separate analysis of temporal trends was carried
out for the 4 Census Regions of the United States: Midwest,
Northeast, South, and West.>

Weekly reporting of cases was used in Stata V15.1 to de-
termine the average percent change (APC) in weekly cases of
COVID-19 in those with IBD. Poisson regression was used
on counts or negative binomial regression if appropriate,
using week as the predictor variable. Temporal analyses
were stratified by the first (March 22-28 to September 6-12,
2020), second (September 13-19 to December 6-12, 2020),
and third period (December 13-19, 2020, to July 25-31,
2021) of the pandemic. The transition date in September
was selected to correspond to simulation models predicting
the onset of the second wave of COVID-19 in the general
population,?® whereas the transition date in December cor-
responds to the onset of the approval of the first COVID-19
vaccines.?’

Table 1. Proportion of COVID-19 in patients with IBD by population size and number of COVID-19 cases in the population stratified by continents and

quadrants within the United States: March 13, 2020 to July 31, 2021.

COVID-19 Cases Reported in the
SECURE-IBD Registry

COVID-19 Cases Reported in the
Countries or States Reporting in the
SECURE-IBD Registry

Proportion of COVID-19 Cases
reported to the SECURE-IBD
(per 100 000)=*

Worlds 6,404 178,155,029 3.59 (3.51, 3.68)
Africa 29 3,944,809 0.74 (0.49, 1.06)
Asia 412 50,300,051 0.82 (0.73, 0.90)
Europe 3,110 48,398,556 6.43 (6.20, 6.66)
Latin America 342 39,057,623 0.47 (0.76, 0.97)
North America 2,416 36,416,733 6.63 (6.37, 6.90)
Oceania 13 37,257 34.89 (18.58, 59.66)
United States** 2,231 34,817,970 6.41 (6.14, 6.68)
Midwest 681 7,495,739 9.09 (8.42, 9.79)
Northeast 596 5,843,208 10.20 (9.40, 11.05)
South 629 13,823,528 4.55 (4.20,4.92)
West 254 7,655,495 3.32(2.92,3.75)

*Proportion of COVID-19 cases reported to the SECURE-IBD registry relative to all COVID-19 cases in the general population among countries or states

reporting data into the SECURE-IBD registry (per 100,000).

*+826 reported cases of COVID-19 in patients with IBD did not report the country of origin.
=+Five reported cases of COVID-19 in patients with IBD were from United States territories outside of the 4 regions listed here.
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Ethical Considerations

The UNC-Chapel Hill Office for Human Research Ethics
concluded that the storage and analysis of de-identified data
for SECURE-IBD registry does not constitute human subjects
research and does not require IRB approval. The University of
Calgary’s Conjoint Health Research Ethics Board approved
the protocol for data visualization as containing adequate
safeguards for the protection of privacy (ethics certificate:
REB20-0535) due to the data being de-identified.

Results

During the period of March 13,2020, to July 31,2021, a total
of 6404 cases from 73 countries and dependencies and 50
states and territories within the United States were reported
to the SECURE-IBD registry. Table 1 shows the proportion
of cases reported to SECURE-IBD by total COVID-19 cases
within world regions and US regions. Figure 1 shows the
distribution of reported cases globally and a breakdown of
states within the United States. An online dashboard with an
interactive map displaying the current global distribution of

patients with IBD and COVID-19 is available and is updated
monthly (https://kaplan-secure-ibd-ucalgary.hub.arcgis.
com/).

Table 2 shows the weekly temporal trend analyses, and
Figures 2-4 display the weekly number of cases by world re-
gions and US regions. Overall, reporting of COVID-19 in pa-
tients with IBD across the world declined by 4.2% per week
(95% CI, -5.3% to -3.0%) from March 22-28 to September
6-12, 2020, then rose by 10.2% per week (95% CI, 8.1%
to 12.3%) from September 13-19 to December 6-12. It then
declined by 6.2% per week (95% CL, -7.5% to -4.9%) from
December 13-19, 2020, to July 25-31, 2021 (Table 1, Figure
2). Temporal patterns varied by geography (Table 1, Figure
3). Europe and North America shared temporal patterns fol-
lowing a first and second wave of reporting COVID-19 in
those with IBD (Table 1, Figure 3). In contrast, reporting in
Asia declined by 3.7% per week (95% CI, -6.9% to -0.4%)
from March 22-28 to September 6-12 and then stabilized
thereafter. In Latin America, reporting increased by 3.5%
per week (95% CI, 0.9% to 6.2%) from March 22-28 to
September 6-12 and then significantly decreased thereafter
(-10.2%; 95% CI, -16.2% to -3.8%). Supplemental Figure

Number of Cases
of IBD Reported

J1=-73
[]74-234
[ 235 - 496
I 497 - 2,244
[] No Cases

Figure 1. Map of COVID-19 in IBD patients reported to SECURE-IBD: March 13 to July 25-31, 2021. Online interactive dashboard that is updated

weekly: https://kaplan-secure-ibd-ucalgary.hub.arcgis.com/.
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Table 2. Average weekly percent change of reports of COVID-19 in IBD patients stratified by continents and quadrants within the United States: March
22-28 to September 6-12; September 13-19 to December 6-12, 2020; and December 13-19, 2020, to July 25-31, 2021

Region March 22-28 to September 6-12 September 13-19 to December 6-12 December 13-19, 2020, to July 25-31, 2021
World -4.2 (-5.3,-3.0) 10.2 (8.1, 12.3) -6.3 (-7.8,-4.7)
Asia -3.7 (=6.9,-0.4) -8.1(~15.6,0.1) -5.3 (-8.7,-1.8)
Europe —89( 10.8,-6.9) 17.7 (12.1, 23.5) -5.4 (-7.2,-3.6)
Latin America 4(1.2,5.6) -10.2 (-16.2,-3.8) ~1.5 (=3.5,0.6)
North America -1.9 (-3.5,-0.4) 11.1 (8.1, 14.1) -8.5 (-10.2,-6.7)
United States 1.7 (=3.3,-0.1) 10.9 (7.7, 14.2) 292 (-11.2,-7.1)
Midwest -0.4 (-3.0.2.3) 17.0 (10.8, 23.6) -9.8 (-12.5,-7.0)
Northeast -100( 12.3,-7.6) 19.2 (11.5,27.5) ~8.2 (-11.5,-4.9)
South 5 (2.6,8.5) —08(68 5.5) -5.9 (-7.7,-4.0)
West —04(35,2.8) 5(=0.9,20.9) -6.8 (-10.2,-3.2)
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Figure 2. Global temporal trends in reporting of COVID-19 in patients with IBD from the SECURE-IBD registry: March 22-28 to September 6-12;
September 13-19 to December 6-12, 2020; and December 13-19, 2020 to July 25-31, 2021.

1 displays the temporal patterns of COVID-19 diagnoses in
the general population for Asia, Europe, Latin America, and
North America.

Stratified analyses within the United States showed geo-
graphic heterogeneity during the first 2 periods of the pan-
demic (Table 1, Figure 4). The Midwest was stable (APC,
-0.4%; 95% CI, -2.3-1.6) before September 13-19, but it
increased leading up to December 6-12, (APC, 17.0%; 95%
CI, 10.8-23.6). In contrast, the Northeast decreased (APC,
-10.0%; 95% CI, -12.3 to -7.6) and then increased (APC,
19.2%; 95% CI, 11.5-27.5). The South increased (APC,
5.5%;95% CI, 2.6-8.5) and then stabilized (APC, -0.8; 95%
CL, -6.8-5.5). The weekly reporting of COVID-19 in patients
with IBD was stable in the West during both the first (APC,

-0.4%; 95% CI, -3.5-2.8) and second (APC, 9.5%; 95%
CI, -0.9-20.9) periods. However, after December 13-19, re-
porting of COVID-19 in those with IBD in the United States
steadily decreased by 9.2% per week (95% CI, -11.2 to
-7.12), and this decline was observed in all 4 regions of the
US (Table 1, Figure 4).

Discussion

Globally, the trends of COVID-19 in those with IBD declined
by 4.2% per week through the spring and summer of 2020,
followed by a steadily rising rate of 10.2% per week in the
fall of 2020. After mid-December, rates declined by 6.3%
per week up to July 2021. The temporal trends in reporting
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COVID-19 in patients with IBD parallels the epidemiological
patterns of the different waves of COVID-19 in the general
population. The waves of reporting COVID-19 in people
with IBD were largely driven by cases in Europe and North
America due to escalating cases of COVID-19 in the general
population in these continents and the high prevalence of IBD
in the Western world.®?*

Although our study was not designed to explain observed
temporal trends, we can speculate several factors that may ex-
plain the temporal patterns of reporting of COVID-19 in those
with IBD throughout 2021 into the SECURE-IBD registry.
First, reporting of COVID-19 in those with IBD was similar
to the frequency of COVID-19 infections in the general popu-
lation and the corresponding prevalence of IBD in the general
population.®* North America and Europe had the highest in-
cidence of COVID-19 in the general population and, likewise,
reporting COVID-19 in those with IBD was highest in these
regions. North America and Europe have higher prevalence of
IBD in the general population compared with Asia and Latin
America; this higher prevalence contributed to greater case
ascertainments of COVID-19 in the IBD population in North
American and European countries. In Oceania, which has a
prevalence of IBD similar to North America and Europe,*
public health measures resulted in low penetration of COVID-
19 in the general population;* therefore, the absolute number of
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cases reported from Oceania was low, but the proportion of
IBD cases with COVID-19 relative to the number of cases of
COVID-19 in the general population was high.

Second, those with IBD who were actively flaring or taking
corticosteroids may have been at higher risk of acquiring
COVID-19 and experiencing more severe outcomes.!'$20-2°
Additionally, those with IBD may have followed public health
guidelines more strictly than the general population due to
fears associated with being immunocompromised. Leading
IBD organizations like the International Organization for the
study of IBD (IOIBD),'* British Society of Gastroenterology,'
Crohn’s and Colitis Foundation,*® and Crohn’s and Colitis
Canada’' held symposia and struck taskforces to develop
recommendations to guide patients with IBD during the
pandemic. Communication strategies directed at the IBD com-
munity and their health care providers focused on avoiding
flare of disease activity by maintaining medical management
and implementing protective measures to reduce transmis-
sion: home isolation, physical distancing, and hand hygiene,
followed later by advocating for the use of masks. Early
analyses in Asia and Europe suggest that these public health
measures may have reduced transmission of SARS-CoV-2 in
the IBD population.'”*?

Third, the availability of COVID-19 vaccines may have in-
fluenced temporal trend patterns. Throughout 2021, a steady
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Figure 3. Global regional temporal trends in reporting of COVID-19 in patients with IBD from the SECURE-IBD registry: (A) Asia, (B) Europe, (C) Latin
America, and (D) North America: March 22-28 to September 6-12; September 13-19 to December 6-12, 2020; and December 13-19, 2020 to July 25-31,

2021
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Figure 4. United States regional temporal trends in reporting of COVID-19 in patients with IBD from the SECURE-IBD registry: (A) Midwest, (B)
Northeast, (C) South, and (D) West: March 22-28 to September 6-12; September 13-19 to December 6-12, 2020; and December 13-19, 2020 to July

25-31, 2021.

decline in reporting of COVID-19 in those with IBD was re-
ported in Europe and North America. The increased pene-
trance of vaccinations in those with IBD may explain the
drop in cases of COVID-19 throughout Europe and North
America.? Access to vaccines was initially highest in coun-
tries with higher prevalence of IBD (ie, North America,
Europe). Unfortunately, vaccine utilization is not recorded in
the SECURE-IBD database, and thus, future studies are ne-
cessary to explore the impact of COVID-19 vaccines on tem-
poral patterns in those with IBD.

Geographic heterogeneity in temporal trends of reporting
COVID-19 in those with IBD occurred across the world but
are best exemplified in the United States. The Northeast, in
particular New York state, was the earliest to be inundated
by COVID-19 but ultimately instituted public health meas-
ures that successfully controlled transmission. Reporting of
IBD into the SECURE-IBD registry was initially high and then
steadily decreased along with overall COVID-19 cases in the
region. Whereas the South reported fewer overall COVID-19
cases in the beginning of the pandemic. By June 2020, the
proportion of cases reported in the South was the highest
in the nation and then subsequently declined.”> Moreover,
COVID-19 has continuously climbed in the Midwest. The
West reported low numbers of cases throughout the year.
The heterogeneity in reporting across different regions in the

United States may be explained by variation in public health
measures across US states, penetrance of vaccination, and the
transmission of variants (eg, Delta). Further, reporting prac-
tices of gastroenterologists may vary regionally, with possibly
greater reporting in cities compared with rural regions.

The SECURE-IBD international registry was developed
to track COVID-19-related outcomes in patients with IBD.
Surveillance of reporting across time and geography offers
the most complete picture of the impact of COVID-19 in the
IBD population. The registry is strong because it is a large
international collaborative effort that, to date, has iden-
tified more than 6000 SARS-CoV-2 infections in patients
with IBD. However, important limitations of the registry
should be noted, as they may explain some of temporal pat-
terns observed in our study. First, cases are voluntarily re-
ported by gastroenterologists; therefore, underreporting of
cases is likely to occur, leading to underestimation of the
true incidence. Furthermore, those with IBD on antitumor
necrosis factor therapy may have milder manifestation of
COVID-19, leading to under diagnosis of COVID-19.%*
Also, cases are typically reported after the COVID-19
course has resolved, which means that weekly reports do
not correspond to the exact date of diagnosis. Second, re-
porting by physicians may have waned over time, leading
to declining temporal trends due to reporting bias. Also,
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the majority of patients are PCR-positive from nasopharyn-
geal swab: as such, regions with restricted or limited testing
may underdiagnose the true prevalence of COVID-19 in pa-
tients with IBD, particularly missing mildly or asymptom-
atic individuals.

Although the SECURE-IBD registry records severe com-
plications of COVID-19 (ie, hospitalization and death),
these outcomes were too few to allow for temporal trend
analyses stratified by COVID-19 severity. Furthermore, we
lacked information on the penetrance of different medi-
cations for treatment of IBD in the general population
stratified by different regions, which prevented us from
conducting temporal analyses on the role of therapeutics
on temporal patterns of COVID-19 reporting in the IBD
population. Future temporal analyses of the pandemic will
provide larger sample sizes and longer duration, leading to
more robust insight into the temporal trends of COVID-19
in the IBD population.

Conclusions

After one year of reporting COVID-19 in those with IBD
into the SECURE-IBD registry, our temporal trend findings
are consistent with the epidemiological patterns COVID-19
globally. The highest incidence of COVID-19 in IBD occurs
in the Western world where the prevalence of IBD predomin-
ates. Temporal trends in reporting show that most regions in
the world have followed the patterns of their general popula-
tions. Europe and North America have observed a parabolic
curve with downward trends throughout 2021 that may be
secondary to public health measures, vaccination programs,
or methodological considerations such as reporting biases.
Africa, Asia, Latin America, and Oceania have few reported
cases of COVID-19 in their IBD populations throughout the
pandemic. Future studies should focus on the effectiveness
of vaccination programs in conjunction with public health
measures to reduce the transmission of SARS-CoV-2 in pa-
tients with IBD.

Supplementary Data

Supplementary data is available at Inflammatory Bowel
Diseases online.
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