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Introduction

Abstract

Background and Aim: One of the most impacted regions by the pandemic globally, Latin
America is facing socioeconomic and health-care challenges that can potentially affect
disease outcomes. Recent data suggest that inflammatory bowel disease (IBD) patients
do not have an increased risk of the development of COVID-19 complications. However,
the impact of COVID-19 on IBD patients living in least developed areas remains to be fully
elucidated. This study aims to describe the outcomes of IBD patients diagnosed with
COVID-19 in countries from Latin America based on data from the SECURE-IBD registry.
Methods: Patients from Latin America enrolled in the SECURE-IBD registry were
included. Descriptive analyses were used to summarize clinical and sociodemographic
characteristics. The studied outcomes were (i) a composite of need for intensive care unit
admission, ventilator use, and/or death (primary outcome) and (ii) a composite of any
hospitalization and/or death (secondary outcome). Multivariable regression was used to
identify risk factors of severe COVID-19.

Results: During the study period, 230 cases (Crohn’s disease: n = 115, ulcerative colitis:
n = 114, IBD-unclassified [IBD-U]: n = 1) were reported to the SECURE-IBD database
from 13 different countries. Primary outcome was observed in 17 (7.4%) patients, and
the case fatality rate was 1.7%. In the adjusted multivariable model, the use of systemic cor-
ticosteroids (odds ratio [OR] 10.97; 95% confidence interval [CI]: 3.44-34.99) was signif-
icantly associated with the primary outcome. Older age (OR 1.03; 95% CI: 1.00—1.05),
systemic corticosteroids (OR 9.33; 95% CI: 3.84-22.63), and the concomitant presence
of one (OR 2.14; 95% CI: 0.89-5.15) or two (OR 10.67; 95% CI: 1.74-65.72) comorbid-
ities were associated with the outcome of hospitalization or death.

Conclusion: Inflammatory bowel disease patients with COVID-19 in Latin America
appear to have similar outcomes to the overall global data. Risk factors of severe
COVID-19 are similar to prior reports.

Funding none for this specific study. There is a general funding for the creation and maintenance of the
SECURE-IBD database: the Helmsley Charitable Trust (2003-04445), National Center for Advancing
Translational Sciences (UL1TR002489), a T32DK007634 (EJB), and a K23KD111995-01A1 (RCU).
Additional funding provided by Pfizer, Takeda, Janssen, AbbVie, Lilly, Genentech, Boehringer Ingelheim,
Bristol Myers Squibb, Celltrion, and Arenapharm.

world, as a consequence of fragile health care systems and

The COVID-19 pandemic has emerged as the most significant
global health challenge of the 21st century. As of March 13,
2021, the number of confirmed cases worldwide passed 115 mil-
lion across almost 200 countries with a total death toll of more
than 2 million." Latin America has been one of the most affected
regions with one of the highest COVID-19 death rates in the
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longstanding socioeconomic inequality.” As of March 8, 2021, a
total of 957.9 thousand people have died due to COVID-19
in Latin America and the Caribbean.® In addition, many Latin
American countries are having delays in their vaccination pro-
grams, likely resulting in a continued high burden of COVID-19
in the region.
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COVID-19 in Latin American inflammatory bowel disease patients

Patients with inflammatory bowel diseases (IBDs) are consid-
ered to be more susceptible to infections, especially when they
have active disease and are on immunosuppressive therapy.* How-
ever, recently published data suggest that IBD patients do not have
an increased risk of infection of SARS-CoV-2 or the development
of COVID-19 complications.” Nevertheless, the impact of
COVID-19 on IBD patients remains to be fully elucidated.

Despite the lack of precise data, there has been an increase in the
incidence of IBD in Latin America and the Caribbean according to
a recent systematic review.® Therefore, the prevalence of IBD in
Latin America is similar to many countries in Asia and is approx-
imating countries in Southern and Eastern Europe. Moreover, it
has been demonstrated that the treatment with tumor necrosis fac-
tor inhibitors (TNFis) increased significantly in patients with
Crohn’s disease (CD), but to a lesser extent in patients with ulcer-
ative colitis (UC) in the region.

The Surveillance Epidemiology of Coronavirus Under Research
Exclusion for Inflammatory Bowel Disease (SECURE-IBD) was
developed in order to collect information from IBD patients glob-
ally with confirmed COVID-19 infection and its clinical character-
istics, outcomes, and complications. An initial analysis of 525 IBD
patients from the registry showed that increasing age, comorbidi-
ties, and corticosteroids were associated with higher risk of com-
plications of COVID-19 and that treatment with TNFi was not
associated with severe SARS-COV-2 infection.’ Recently, based
on data from over 1400 IBD patients, another report from the same
registry described that the combination of thiopurines with TNFi
and thiopurine monotherapy are associated with significantly
increased risk of severe COVID-19 as compared with TNFi
monotherapy.” Regardless of the risk related to IBD medications,
it seems clear that maintaining patients in remission with
steroid-sparing treatments may be crucial during the pandemic
period.

It is likely that people living in least developed areas may face
potential health-related risks, especially in the context of a pan-
demic. For instance, it has been demonstrated that Black and
Hispanic populations in the USA have higher coronavirus-related
infections, hospitalizations, and death rates probably as a conse-
quence of poor living and working conditions and other factors
such as insurance status.®° It has become a great social, economic,
and political challenge to face the COVID-19 pandemic in Latin
America, a region, which includes both developing and newly in-
dustrialized countries. These areas may face different socioeco-
nomic and health-care issues that can potentially affect disease
outcomes. In this context, we aimed to describe the presentation
and evolution of IBD patients diagnosed with COVID-19 in coun-
tries from Latin America based on data from the SECURE-IBD

registry.

Methods

Data source. This study utilized data on patients from the
SECURE-IBD registry (www.covidibd.org). The SECURE-IBD
registry is an international collaborative effort that created a
web-based database of IBD patients with COVID-19 that has been
previously described.” Health-care professionals voluntarily re-
ported cases of laboratory confirmed COVID-19 cases in IBD
patients. Health-care providers were instructed to report cases,
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regardless of severity, after a minimum of 7 days from symptom
onset with sufficient time having passed to inform the disease
course about resolution of acute illness or death. For the present
analyses, we used SECURE-IBD data collected from inception
(March 13, 2020) to November 24, 2020.

Study population. Latin America consists of 20 countries
and some dependent territories, including Argentina, Bolivia,
Brazil, Chile, Colombia, Costa Rica, Cuba, Dominican Republic,
Ecuador, El Salvador, French Guiana, Guadeloupe, Guatemala,
Haiti, Honduras, Martinique, Mexico, Nicaragua, Panama,
Paraguay, Peru, Puerto Rico, Saint Barthélemy, Saint Martin,
Uruguay, and Venezuela. Only patients from 13 of them were en-
rolled on SECURE-IBD registry (Table S1). We included all adults
and pediatric patients from Latin America that were enrolled in
SECURE-IBD registry during the study period. No exclusion
criteria were considered.

Included variables. The registry records the following infor-
mation: age, country of residence, state of residence (if applica-
ble), year of COVID-19 diagnosis, name of center/practice/
physician providing care, sex, race, ethnicity, height, weight,
patient’s diagnosis (CD, UC, or inflammatory bowel
disease-unclassified [IBD-U]), disease activity (as defined by
physician global assessment [PGA]), medications at time of
COVID-19 diagnosis, need for hospitalization, gastrointestinal
symptoms related to COVID-19, specific COVID-19 treatment op-
tions, and COVID-related mortality or complications. For patients
who needed hospitalization, the name of hospital, length of stay,
need for ICU admission, and need for a ventilator were also docu-
mented. Our primary outcome was the occurrence of severe
COVID-19 defined as a composite of need for ICU admission,
ventilator use, and/or death. The secondary outcome was a com-
posite of any hospitalization and/or death.

Ethical considerations. In agreement with the Health
Insurance Portability and Accountability Act (HIPAA) Safe
Harbor De-Identification standards, the SECURE-IBD survey
met criteria for deidentified data and did not need IRB (institu-
tional review board) approval.

Statistical analysis. Descriptive analyses were used to sum-
marize clinical and sociodemographic characteristics. Categorical
variables were described using frequencies and percentages and
continuous variables using means and standard deviations.

The association between sociodemographic and clinical vari-
ables with outcomes was analyzed using a multivariable logistic
regression.

IBD cases according to Latin American countries were pre-
sented as absolute frequency distribution. We used ArcGIS 10.2
to create a choropleth map and classified the cases of IBD into four
categories (<4, 4-23, 2487, and 88—-96 cases/country) based on
data from 13 different countries to allow comparisons between the
studies.’

Logistic regression was used to estimate the effect of potential
explanatory variables. Two models were obtained, being one crude
model and one adjusted multivariate model. The crude model
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tested the univariate association of age, sex, diagnosis (CD vs
UC/IBD-U), IBD disease activity (remission, mild, moderate,
and severe), body mass index (>30 km/m?), comorbidities (none,
1, 2, or more), healthy behavior (current smoker), and IBD med-
ication on the pre-established outcomes (intensive care unit
[ICU], ventilator use or death and hospitalization or death). These
variables were selected according to existing published data.”'”
The variables that presented statistically significant association
in the crude model (P < 0.05) were included in the adjusted
multivariate model. All data analysis was conducted using SPSS
version 22.0, and a level of P < 0.05 was considered as statisti-
cally significant.

COVID-19 in Latin American inflammatory bowel disease patients

Results

During the study period, a total of 230 cases were reported to the
SECURE-IBD database from 13 different countries (Fig. 1). The
countries with the highest reported cases were Brazil (n = 96,
41.7%), followed by Argentina (n = 65, 28.3%) and Chile
(n =22, 9.6%) (These data are described in detail in Table S1.).
Demographic, clinical, and IBD treatment-related characteristics
are summarized in Table 1. The mean age was 40.47 (£16.2) years,
and there was a predominance of female individuals (59.6%).
Most cases were reported in white individuals (n = 167, 72.6%).
Ethnicity was reported as Hispanic/Latino in 81.3% of cases

reported to SECURE-IBD
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Figure 1

Journal of Gastroenterology and Hepatology 36 (2021) 3033-3040

Number of cases from each Latin American country from SECURE-IBD database.

3035

© 2021 Journal of Gastroenterology and Hepatology Foundation and John Wiley & Sons Australia, Ltd



COVID-19 in Latin American inflammatory bowel disease patients NSF Queiroz et al.

Table 1 Demographics and clinical characteristics of SECURE-IBD cohort in Latin American patients (n = 230)

Age in years, mean (SD) 40.47 16.2
Sex, n (%)
Male 92 40.0
Female 137 59.6
Missing 1 0.4
Race, n (%)
White 167 72.6
Not White 63 27.4
Hispanic/Latino, n (%)
Yes 187 81.3
No 24 10.4
Unknown 17 7.4
Missing 2 0.9
Disease type, n (%)
CcD 115 50.0
ucC 114 49.6
IBD-unspecified 1 0.4
IBD disease activity, n (%)
Remission 111 48.3
Mild 54 23.5
Moderate 49 21.3
Severe 15 6.5
Missing 1 0.4
IBD medication, n (%)
Any medication 218 94.8
Sulfasalazine/mesalamine 96 41.7
Budesonide 5 2.2
Oral/parenteral steroids 32 13.9
6MP/azathioprine monotherapy 30 13.0
Methotrexate monotherapy 3 1.3
Anti-TNF without 6MP/AZA/MTX 59 25.7
Anti-TNF + 6MP/AZA/MTX 33 14.3
Anti-integrin 13 5.7
IL-12/23 inhibitor 20 8.7
JAK inhibitor 1 0.4
Other IBD medication 2 0.9
Comorbid conditions, n (%)
Any condition 79 34.3
Cardiovascular disease (e.g. CAD, heart failure, and arrhythmia) 8 3.5
Diabetes 8 3.5
Lung disease (e.g. asthma and COPD) 13 5.7
Hypertension 25 10.9
Cancer 1 0.4
History of stroke 2 0.9
Chronic renal disease (e.g. CKD) 1 0.4
Chronic liver disease (e.g. PSC, NAFLD, and cirrhosis) 10 4.3
Other 30 13.0
Current smoker 7 3.0
Gastrointestinal symptoms, n (%)
Any increase in baseline IBD symptoms 156 68.1
Abdominal pain 27 1.7
Diarrhea 62 27.0
Nausea or vomiting 22 9.6
Other 4 1.7
Medications and/or investigational therapies used in COVID-19 treatment, n (%)
Remdesivir 1 0.4
Chloroquine 3 1.3
Hydroxychloroquine 9 3.9
Oseltamivir 5 2.2
Corticosteroids 16 7.0
Other 51 22.2
No medications and/or investigational therapies were used 140 60.9

CAD, coronary artery disease; CD, Crohn's disease; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; IBD, inflammatory
bowel disease; NAFLD, non-alcoholic fatty liver disease; PSC, primary sclerosing cholangitis; TNF, tumor necrosis factor; UC, ulcerative colitis.

3036 Journal of Gastroenterology and Hepatology 36 (2021) 3033-3040
© 2021 Journal of Gastroenterology and Hepatology Foundation and John Wiley & Sons Australia, Ltd



NSF Queiroz et al.

(n = 187). There was an equal distribution between patients re-
garding IBD diagnosis (CD: n = 115, 50%; UC: n = 114, 49.6%;
IBD-U: n = 1, 0.4%). IBD disease activity according to PGA
was classified as remission in 48.3% (n = 111) of cases. The most
common class of IBD treatment was aminosalicylates (n = 96,
41.7%). Frequency of use of other medications is described in
Table 1. Most patients (65.7%) had no comorbidities other than
IBD. Current smokers comprised seven (3%) patients.

Outcome data by demographic, clinical, and treatment charac-
teristics of the cohort are summarized in Table 2. Overall, 15 pa-
tients were admitted in an ICU (6.5%), and seven needed a
ventilator (3%). The primary outcome (ICU/ventilator/death) was
observed in 17 (7.4%) patients. Of these, 5 (15.2%) occurred in pa-
tients >60 years of age versus 0 of 18 pediatric cases (<20 years).
Only one of 18 pediatric patients (5.6%) required hospitalization;
none required ICU or ventilator support. The secondary outcome
(hospitalization and/or death) was observed in 47 (20.4%) patients.
As described on Table S2, two patients required ICU admission,
needed ventilator support, and died. Five patients were admitted
to an ICU, used ventilator, and survived. Eight patients required
ICU, but did not require ventilator support and survived. Two pa-
tients did not need ICU or ventilator support, but died.

Table 2 Outcomes by demographic, clinical, and treatment characteristics

COVID-19 in Latin American inflammatory bowel disease patients

Patients with more comorbidities also experienced a higher pro-
portion of adverse outcomes. As described on Table 2, 40% (2 out
of 5) and 60% (3 out of 5) of patients with at least two comorbid-
ities and with three or more comorbidities experienced the primary
outcome, respectively. While only 4% of patients (seven out of
177) with no comorbidities required ICU admission, ventilation,
or died. Ten (31.3%) out of 32 patients on systemic corticosteroids
needed ICU admission, ventilator or died, while 5.1% (3 out of 59)
and 9.1% (3 out of 33) of patients on anti-TNF monotherapy and
combination therapy, respectively, met the primary outcome. No
association was demonstrated between race (White/non-White)
and the studied outcomes (Table S3). Additional outcome data,
stratified by medication use, are shown in Table S4.

The four deaths (1.7% of reported cases) occurred in patients
with UC (Table 2), and all had at least one concomitant comorbid-
ity. There were no fatalities reported in the CD population in our
cohort. Additional data on deaths are shown in Table S5.

In the univariate analysis, thiopurine monotherapy was associ-
ated with the primary outcome and the use of systemic corticoste-
roids and presence of comorbidities demonstrated statistical
significance with both primary and secondary outcomes as de-
scribed on Table 3. In the adjusted multivariate model (Table 3),

Total Hospitalized ICU Ventilator Death ICU/ventilator/death
n n % n % N % n % n %

Overall 277 47 20.4 15 6.5 7 3 4 1.7 17 7.4
Age, years

0-9 4 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

10-19 14 1 7.1 0 0.0 0 0.0 0 0.0 0 0.0

20-29 40 4 10.0 2 5.0 0 0.0 1 2.5 3 7.5

30-39 61 11 18.0 2 3.3 0 0.0 0 0.0 2 3.3

40-49 49 9 184 4 8.2 3 6.1 0 0.0 4 8.2

50-59 26 7 26.9 3 1.5 2 7.7 1 3.8 3 11.5

60-69 23 M 47.8 3 13.0 1 4.3 1 4.3 3 13.0

70-79 6 2 33.3 1 16.7 1 16.7 1 16.7 2 33.3

>80 4 1 25.0 0 0.0 0 0.0 0 0.0 0 0.0
Sex

Male 92 20 21.7 11 8.0 5 3.6 1 0.7 I 8.0

Female 137 27 19.7 4 4.3 2 2.2 3 3.3 6 6.5
Disease type

CD 115 21 18.3 6 5.2 3 2.6 0 0.0 6 52

UC/unspecified 115 26 22.6 9 7.8 4 3.5 4 3.5 11 9.6
IBD disease activity

Remission 11 18 16.2 5 45 2 1.8 2 1.8 6 5.4

Mild 54 9 16.7 1 1.9 1 1.9 1 1.9 2 3.7

Moderate/severe 64 20 31.2 9 14.1 4 6.3 1 1.6 9 141
Smoking

Non-smoker 223 45 20.2 14 6.3 7 3.1 4 1.8 16 7.2

Current smoker 7 2 28.6 1 14.3 0 0.0 0 0 1 14.3
Comorbidities

0 177 26 14.7 7 4.0 3 1.7 0 0.0 7 4.0

1 43 13 30.2 4 9.3 1 2.3 1 2.3 5 11.6

2 5 4 80.0 1 20.0 1 20.0 1 20.0 2 40.0

3+ 5 4 80.0 3 60.0 2 40.0 2 40.0 3 60.0
CD, Crohn's disease; IBD, inflammatory bowel disease; ICU, intensive care unit; UC, ulcerative colitis.
Journal of Gastroenterology and Hepatology 36 (2021) 3033-3040 3037
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the use of systemic corticosteroids (odds ratio [OR] 10.97; 95%
confidence interval [CI]: 3.44-34.99) and thiopurine monotherapy
(4.538; 95% CI: 1.105-18.627) were significantly associated with
the primary outcome. No significant association was observed be-
tween TNFi use and the primary outcome (OR 0.81; 95% CI:
0.29-2.26). Older age (OR 1.03; 95% CI: 1.00—1.05), systemic
corticosteroids (OR 9.33; 95% CI: 3.84-22.63), and the concomi-
tant presence of one (OR 2.14; 95% CI: 0.89-5.15) or two (OR
10.67; 95% CI: 1.74—65.72) comorbidities were associated with
the outcome of hospitalization or death.

Discussion

We report the characteristics and outcomes of IBD patients with
COVID-19 in Latin America using data derived from the
SECURE-IBD registry. So far, no large international reports detail-
ing the outcomes of Latin American IBD patients who develop
COVID-19 have been described. Based on results from 230 pa-
tients with IBD from 13 countries, we observed an overall case
fatality rate of 1.7%, with 7.4% of reported cases experiencing a
composite outcome of ICU admission, need for ventilator support,
and/or death. As compared with the latest updated data from the
entire registry, the outcomes appear to be similar to those reported
in IBD patients across the world (www.covidibd.org, as of January
30, 2021). Risk factors for worse COVID-19 outcomes were older
age, number of comorbidities, and use of systemic corticosteroids.
The use of specific IBD medications was not associated with more
severe COVID-19 in our study.

In this study, we observed 4 deaths, which occurred in ulcerative
colitis male patients, three of whom were older than 50 years. Due
to the small number of events, it was not possible to identify
possible associations for this particular outcome. However, it is
important to highlight that all deaths occurred in patients with at
least one comorbidity, and three of these patients were taking cor-
ticosteroids. In a recent systematic review and meta-analysis by
Aziz et al., comprising five studies, which incorporated outcomes
of 151 IBD patients developing COVID-19, the rates of hospitali-
zation and ICU admission were 40.3% (95% ClI, 24.6%—56.1%;
I =68.9%) and 8.6% (95% CI, 0.2%—17.0%; I* = 72.6%), respec-
tively, and the mortality rate was 6.3% (95% CI, 2.5%—10.1%;
P = 0%).'° The higher rate of worse outcomes in this analysis
needs to be interpreted with caution due to the low number of
included cases. In our cohort, the fatality rate (1.7%) is largely
consistent with previously reported data from the overall
SECURE-IBD database (3.4%)’ and for the general population
(2.1%)," providing reassurance that COVID-19 course in IBD
patients in Latin America appears to be comparable with the gen-
eral population.

An association between the use of TNFi at COVID-19 diagnosis
and adverse outcomes was not observed in this Latin American
subgroup of patients, which is in line with other similar smaller co-
horts, which may be due to being underpowered.'''> However,
previous larger studies demonstrated that exposure to thiopurines
may increase the risk for viral infections. "' Accordingly, our
study showed that thiopurine monotherapy was significantly asso-
ciated with a higher risk of severe COVID-19. This is in line with
previous data from the SECURE-IBD database, which demon-
strated that combination therapy with TNFi and thiopurines and
monotherapy with thiopurines were associated with an increased

Journal of Gastroenterology and Hepatology 36 (2021) 3033-3040
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risk of severe COVID-19. This seems to be largely driven by the
influence of thiopurines given that monotherapy with TNFi
was not an independent risk factor for higher COVID-related
morbidity.” In addition, it has been speculated that treatment with
TNFi might even protect against severe disease by attenuating vi-
ral induced “cytokine release storm” reported in COVID-19."

Biologic penetration in therapeutic algorithms in Latin America
is variable. A previous systematic review demonstrated that the
use of biologics in CD varied from 1.51% in Mexico up to
46.9% in Colombia (most studies have demonstrated 20-40% of
CD patients are on TNFi).'® Use of TNFi in UC is even lower,
reaching a maximum of 16.2% in Mexico. Despite the general
concept that there is lower frequency of use of biologics in Latin
America as compared with North America and Europe, we believe
that this probably did not impact the results of our study. Overall
use of biologics in the international cohort of SECURE-IBD was
63.4%, a comparable number with the 54.4% of the current Latin
American cohort here described. This similar percentage of pa-
tients on biological therapy may be reflected by the fact that local
physicians who included data in the SECURE-IBD registry are
probably working in referral centers and follow specific IBD
guidelines. This may also partially account for the relatively low
mortality rate from our cohort. These data may be driven by
patients from more developed regions in each country, from
private health-care systems, and may not reflect the reality from
public health-care systems over the continent. Reinforcing this
hypothesis, a recent retrospective analysis of data from a large, na-
tionwide surveillance database including data from over 250 000
COVID-related hospitalizations in Brazil showed that COVID-19
in-hospital mortality was higher than the reported in European co-
horts (38%), even among young patients, and it was associated
with underlying regional differences in the supply of hospital
and ICU beds and worsened by existing regional disparities within
the health system.'”

Increasing age and the presence of comorbidities have con-
sistently been described as risk factors for COVID-19
complications.lg’19 In our cohort, older age, the use of corticoste-
roid, and comorbidities were associated with worse outcomes of
COVID-19. Additionally, the rate of corticosteroid use in our co-
hort was nearly twice as frequent (13.9%) as previously reported
in the entire SECURE-IBD database (7%).> This finding could re-
flect local practice patterns and raises awareness for the urgent
need to maintaining patients in remission with steroid-sparing
treatments during the pandemic period.

Our study is associated to some limitations and potential biases,
which may impact interpretation of data. The number of cases re-
ported to the SECURE-IBD registry from Latin America is rela-
tively small in comparison with the expected number of
COVID-19 cases in IBD patients, which may represent a reporting
bias. In addition, the small sample size and event rates hinder the
conduction of multivariable modeling, and data must be
interpreted with caution. Moreover, we worked with a conve-
nience sample, and the study was not specifically powered to
detect the influence of specific characteristics in pre-defined
outcomes. Despite these limitations, the strengths of this study
include the robust, worldwide collaboration that allowed the inclu-
sion of a representative sample of IBD patients from Latin
America. Moreover, the validity of the data is reinforced by the
physician-reported nature of this database. Additionally, our
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findings were consistent with previous analyses from the entire
SECURE-IBD database. This is, to date, the largest and most com-
plete analysis of COVID-19 outcomes in IBD patients from Latin
America.

Even though the data presented here could be influenced by
reporting bias, this analysis of Latin American patients from the
SECURE-IBD registry demonstrated similar findings than the
overall global data. IBD patients with COVID-19 in Latin
America did not appear to have significantly worse outcomes.
The risk factors of poor outcomes with COVID-19 are similar to
prior reports.
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