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Purpose of review

The novel coronavirus 2019 (COVID-19) pandemic is of special concern for patients with immune-mediated
inflammatory disease (IMID) and those who care for them because of the potential for worse outcomes. This
article analyzes peer-reviewed research on the epidemiology and outcomes of COVID-19 in those with IMID.

Recent findings

Published literature on approximately 1400 patients was included from rheumatology, gastroenterology,
and dermatology. Data suggest that those who are older and have comorbidities have poorer outcomes.
This is consistent with the reports from the general population of patients with COVID-19. Adjusted
analyses from the largest published studies demonstrate independent effects of systemic glucocorticoids, as
well as age and comorbidities with poorer COVID-19 outcomes (SECURE-IBD registry, n=525; COVID-19
Global Rheumatology Alliance registry, n=600); biologic or targeted synthetic disease-modifying
antirheumatic drug therapy has not been associated with more severe outcomes. These early results will
require validation in population-based studies as more data becomes available.

Summary

Current data suggest that similar to the general population, age, and comorbidities are risk factors for
poorer COVID-19 outcomes in patients with IMID. Additional research is needed to quantify outcomes and
risk across rheumatic disease types, comorbidities, and immunosuppressive drugs.
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The novel coronavirus 2019 (COVID-19) pandemic
is the first coronavirus pandemic declared by the
WHO. It has touched almost all countries in the
world and caused over 6 million infections and over
350000 deaths. The impact of previous epidemics
caused by coronavirus infections like severe acute
respiratory syndrome 1 (SARS-1) and middle east
respiratory syndrome (MERS) on patients with
immune-mediated inflammatory disease (IMID)
has scarcely been reported. People with IMID have
underlying immune system dysfunction and often
take immune-suppressing medications. The poten-
tial for poorer outcomes compared with others is a
considerable concern. In the face of the uncertainty
around outcomes in IMID patients, a number of
registries have collected case information to help
guide patient management [1-3,4™]. This review
discusses published research on patients with IMID
who have COVID-19, their outcomes, and future
research questions that should be addressed.
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The characteristics of COVID-19 in IMID patients
should be considered in the context of the broader
epidemiology of COVID-19 in the general popula-
tion. Many large case series of patients from areas
with high prevalence of COVID-19 have been
reported. The large contrast in percentage of hospi-
talizations, ventilation needs, and death across stud-
ies illustrate how estimates can differ depending on
the population measured and sampling strategy
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KEY POINTS

o Current data suggest that similar to the general
population, age, and comorbidities are a risk factor for
poorer COVID-19 outcomes in patients with immune-
mediated inflammatory diseases.

e Glucocorticoids may also be associated with severe
outcomes in patients with immune-mediated
inflammatory diseases and COVID-19.

e More research is needed to further determine whether
risk and outcomes of COVID-19 occur across various
rheumatic diseases, comorbidities, and
immunosuppressive drugs.

used to identify patients, which is important in
interpreting findings. However, available estimates
provide a foundation for comparing results from
disease-specific studies of COVID-19, such as those
examining patients with IMID.

One of the first population-based COVID-19
publications explored over 1000 patients from over
500 hospitals across China and found that overall,
5% of patients were admitted to the ICU, 2.3%
received invasive mechanical ventilation, and
1.4% died [5]. In an Italian surveillance report of
over 62000 cases from across the nation, researchers
found that 15.5% of cases were hospitalized and 9-
11% of hospitalized patients were admitted to the
ICU [6]. The overall case fatality rate was estimated
to be 8.8%, much higher than the study from China.
This likely reflects the very high prevalence of dis-
ease in a concentrated area (Lombardy region) and
the older age structure of the Italian population,
which contributed to an overwhelming burden on
healthcare systems. In a separate study of patients
admitted to the ICU also in the Lombardy region,
88% required ventilation and the mortality rate was
estimated to be 26% [7].

Additional studies from the United States mirror
these early studies from China and Italy. For exam-
ple, Richardson et al. [8] found that among hospi-
talized patients in New York City, an area also
overburdened by a sudden high prevalence of dis-
ease, 14% were admitted to the ICU. Of the cases
that were hospitalized, 12.2% required invasive
mechanical ventilation and 21% died. In contrast,
areport of patients with lab-confirmed COVID-19 in
the United States across 14 states found a hospitali-
zation rate of less than 1%, with a higher proportion
of patients hospitalized that were older and had
underlying medical conditions [9]. The more com-
prehensive case-finding approach using population-
based surveillance across a number of different
states with varying degrees of prevalence and testing

1040-8711 Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.

Epidemiology and outcomes of COVID-19 Gianfrancesco et al.

strategies likely resulted in a much lower hospitali-
zation rate compared with studies conducted in
concentrated areas of high prevalence, illustrating
the importance of understanding study design when
interpreting results.

Several studies have examined IMID cases diagnosed
with COVID-19 and have noted similarities in clini-
cal features and outcomes compared with the gen-
eral population (Table 1). Studies largely come from
the rheumatic and inflammatory bowel disease
fields, likely because of a critical need to understand
whether these patients, many of whom take immu-
nomodulatory medications, are at higher risk of
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection or have poorer outcomes
from infection. Additionally, information on
patients that are long-term wusers of potential
COVID-19 treatments, such as hydroxychloroquine,
unexpectedly became the subject of interest for a
wide array of COVID-19 researchers and clinicians.
Below we highlight peer-reviewed literature exam-
ining patients with IMID and COVID-19 for which a
substantial sample size was collected (n>10 con-
firmed cases). For the dermatology field, all pub-
lished studies were included as only two reports
have been published to date.

Rheumatic diseases

Three types of studies have largely provided infor-
mation on COVID-19 in the rheumatic disease pop-
ulation, including case series, studies utilizing
electronic health records of single healthcare sys-
tems, and survey-based designs. Although each pro-
vides important information in understanding how
patients fare during the pandemic, it is important to
note the strengths and limitations of each
study design.

Case series have been the most common type of
study because of their ability to identify and char-
acterize patients diagnosed with COVID-19 at a
rapid pace. However, these studies may bias toward
severe cases that are more likely to be captured,
whereas those who are treated at home, without
medical intervention are not included. One of the
first case series in the rheumatic disease fields came
from a French group that followed 17 systemic lupus
erythematosus patients on long-term hydroxychlor-
oquine that developed COVID-19 to understand the
severity of illness and outcomes [10%]. Authors
found that most patients (82%) were hospitalized,
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including 41% to an ICU. Over half of patients
received oxygen therapy (65%). At the time the
report was written, half remained hospitalized and
two died (14%). These outcomes are more severe
than those reported in the general population; how-
ever, because the denominator of total lupus
patients is not mentioned, it is difficult to make
conclusions about risk of COVID-19 in the specific
population, as well as capture accurate estimates of
hospitalization or death rates.

In the largest case series to date, the COVID 19-
Global Rheumatology Alliance (C19-GRA) physi-
cian registry collected a total of 600 cases of 21
different rheumatic diseases from 40 countries
[11%]. The registry found that 46% of cases were
hospitalized and 9% died. Information regarding
ventilation outcomes were not reported. Although
case series deriving from physician-reported regis-
tries such as the C19-GRA may also bias toward more
severe cases and outcomes, over time they may
collect less severe cases as well.

Other case series of rheumatic disease patients
have been collected with a corresponding nonrheu-
matic disease population, allowing researchers to
compare whether rheumatic disease patients have
more severe outcomes than the general population.
A retrospective case series in Wuhan, China exam-
ined 21 patients with a rheumatic disease from a
sample of 2326 patients with COVID-19 who were
hospitalized [12%]. The authors found that age,
length of hospital stay and mortality were not dif-
ferent between COVID-19 patients with and with-
out rheumatic disease; however, respiratory failure
was more common in those with rheumatic disease
(38 versus 10%).

A second type of study includes data using elec-
tronic health records (EHR) of patients within a single
healthcare system. These studies may also overesti-
mate the severity of COVID-19 in the patient popu-
lation, as patients with mild or no symptoms will not
be captured. Researchers from Boston, MA, examined
differences in outcomes of COVID-19 in patients
with and without rheumatic disease from a large
healthcare system [13"]. Asin the study from Wuhan,
China, there was no significant difference in COVID-
19 symptoms, age, length of hospitalization, or mor-
tality between the groups; however, there was a
higher odds of ICU admission/mechanical ventila-
tion among hospitalized patients with rheumatic
disease (48 versus 18%). Although the analysis con-
trolled for disease type and comorbidities, the poten-
tial for unmeasured confounding in disease severity
or other conditions not captured cannot be ruled out.
While the similar findings are intriguing, as they were
generated in two very different datasets, additional
replication is warranted.
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Using records from a health system in New York
City, a study with 86 IMID COVID-19 positive
patients found that the incidence of hospitalization
(16%) was consistent with that among patients with
COVID-19 in the corresponding general population
(26%) [14%]. Mortality in this case series was 7%.
Fifty percentage of hospitalized patients required
supplemental oxygen and 7% needed ICU-level
care, mechanical ventilation, or both.

Other types of studies have focused on survey-
based designs, identifying patients through tele-
phone or questionnaires from specific centers or
cohorts. It is important to note that these studies
tend to bias toward low hospitalization and death,
favoring those with less severe outcomes who can be
reached by phone and/or are healthy enough to
respond. In a cohort of adult and pediatric patients
with IMID who were treated with targeted biologic
and synthetic disease-modifying antirheumatic
drugs (DMARDs) at a clinic in Barcelona, Spain,
researchers found that the incidence of COVID-19
was similar to that in the general population [15%].
Interestingly, they found no cases reported in the
pediatric cohort. Patients also did not demonstrate
more severe disease compared with the general pop-
ulation. In this study, over half were hospitalized
(55%), and no one (0%) died.

Gastrointestinal diseases

Within the gastrointestinal field, studies have been
mostly case series in design. In the largest case series
to date, the Surveillance Epidemiology of Coronavi-
rus Under Research Exclusion for Inflammatory
Bowel Disease (SECURE-IBD) registry collected 525
cases from over 30 countries around the world [4™"].
The series was mainly composed of patients with
Crohn’s disease (59%) and ulcerative colitis (39%).
Approximately, 30% were hospitalized and 3% of
patients died. Researchers found that 7% of patients
had severe COVID-19, defined as ICU admission,
ventilator use, and/or death. Similar to the studies
mentioned above, including the C19-GRA registry,
the SECURE-IRB registry may skew toward more
severe cases; however, the addition of less severe
cases over time may help reduce this potential bias.

Another study from the Basque country (Spain)
identified 40 cases out of 9452 positive cases of
SARS-CoV-2 infection [16"]. No patients were admit-
ted to the ICU or needed mechanical ventilation,
although two deaths were reported (5%) in patients
over 75 years of age. In an attempt to estimate
cumulative incidence of COVID-19, researchers
from France and Italy calculated the number of
COVID-19 cases in two large cohorts of inflamma-
tory bowel disease (IBD) patients, identified through
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Table 2. Factors shown in more than one report to be associated with poorer outcomes in patients with IMID

Factor IMID

Size of effect

Glucocorticoids Inflammatory bowel disease®

Rheumatic disease®

Comorbidity Inflammatory bowel disease®
Rheumatic disease®
Age Inflammatory bowel disease®

Rheumatic disease®

Systemic glucocorticoid aOR 6.87 (95% Cl 2.30-20.51)
Prednisone >10mg/day aOR 2.05 (95% Cl 1.06-3.96)
>Two comorbidities aOR 2.9 (95% ClI 1.1-7.8)

Hypertension or CVD aOR 1.86 (95% CI 1.23-2.81)
Lung disease aOR 2.48 (95% Cl 1.55-3.98)
Diabetes mellitus aOR 2.61 (95% Cl 1.39-4.88)
Chronic renal impairment aOR 3.02 (1.21-7.54)
Increasing age aOR 1.04 (95% CI 1.01-1.02)

Age >65 years aOR 2.56 (95% Cl 1.62-4.04)

aOR, Adjusted odds ratio; Cl, confidence interval; CVD, cardiovascular disease.

°QOutcome was ‘severe COVID-19, defined as a composite of ICU admission, ventilator use, and/or death (Brenner et al. [4™"]).

bOutcome was hospitalization (Gianfrancesco et al. [11%]).

telemedicine and infusion center visits [17%]. A total
of 15 cases were captured, and the authors found
that the incidence of COVID-positive IBD patients
(0.0025) was similar to the general population
(0.0017 for France and Italy). Authors found a much
lower mortality rate and need for intensive care
support than in the general population, with no
case qualifying for either category; however, similar
to the survey-based studies described above, this
study likely missed severe cases who could not
be reached.

Dermatological diseases

Currently, there is limited data available on derma-
tology patients; we identified one case-control study
and a case series. The single-center case-control
study examined psoriasis patients treated with a
range of therapies from northern Italy [18"]. Authors
reported that of 1193 patients, only 22 (2%) were
infected and none died. The rates of ICU admission
and death were not different from the correspond-
ing general population. Additionally, a multicenter
retrospective case series from five dermatology
departments across Italy reported on 5206 patients
with chronic plaque psoriasis treated with biologic
therapies [197]. Researchers found a total of six
patients diagnosed with COVID-19, of which four
were hospitalized (67%). No deaths occurred within
this study population.

In summary, the aforementioned studies reflect
arange of hospitalization from 16 to 82% and death
from O to 50%. Differences derive, in part, from the
study design and sampling strategy used to identify
patients, which can result in under or overreporting
of COVID-19 disease and severity. It is important to
take these differences into account when interpret-
ing results and conclusions.

438 www.co-rheumatology.com

In studies within the general population, older age
and comorbidities such as hypertension, obesity,
chronic lung disease, diabetes mellitus, and cardio-
vascular disease are associated with worse COVID-19
outcomes [9]. These findings have also been repli-
cated in IMID populations (Table 2). In the C19-GRA
article examining 600 cases, age over 65 years and
the most common comorbidities (hypertension/car-
diovascular disease, lung disease, diabetes, chronic
renal insufficiency/end-stage renal disease) were
associated with higher odds of hospitalization, even
after adjustment for multiple factors [11%]. The
authors also demonstrated a significant association
between prednisone-equivalent glucocorticoids at
least 10mg/day and hospitalization. The large
SECURE-IBD registry similarly found that factors
associated with severe COVID-19 in adjusted models
were older age, at least 2 comorbidities, and gluco-
corticoids; additionally, the group demonstrated
that sulfasalazine or 5-aminosalicylate use was asso-
ciated with higher odds of severe COVID-19 [4™].
Although the role of age and comorbidities are
not surprising given their association with COVID-
19 in the general population, significant associa-
tions with glucocorticoids across registries provide
insight into potentially important risks for IMID
patients, information that can guide clinicians in
counseling patients as the pandemic evolves. These
findings are in line with previous research showing
increased risk of infections with higher doses of
glucocorticoids [20]. Interestingly, the C19-GRA
and SECURE-IBD registries did not find increased
odds in hospitalization or severe infection associ-
ated with anti-tumor (or tumour) necrosis factor
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(TNF), respectively. Because of the risk of unmea-
sured confounding, this finding needs confirmation
in additional studies.

Collectively, results suggest that IMID patients are
not at higher risk of developing COVID-19 than
individuals without IMID and that most patients
recover, including those on biologic therapies,
which provides reassurance to both patients and
providers. However, there is suggestive evidence
that patients with rheumatic disease may have a
higher likelihood of having severe outcomes, such
as requirement for mechanical ventilation. Addi-
tionally, glucocorticoid exposure may be associated
with more severe outcomes. Owing to this informa-
tion, IMID patients should continue to take caution
and avoid high-risk exposures.

It is important to note that biases may be inher-
ent in all types of study designs. For example, if
patients within the IMID population have differen-
tial behavioral practices (i.e., be more likely to take
preventive measures such as wearing masks, washing
hands, and sheltering in place longer) than the gen-
eral population due to awareness of being at higher
risk of developing infections because of their disease
or long-term medications, this could potentially lead
to an underestimate of risk within the IMID popula-
tion. Additionally, as testing guidelines and availabil-
ity differ between and within countries, these factors
may also impact findings across studies. In the future,
widely available antibody testing in representative
samples may provide a more accurate estimate of
SARS-CoV-2 infection amongst IMID patients and
the general population; however, even then, sam-
pling strategies may result in biased estimates of
prevalence. For example, antibody test specificities
0f 94-96% will produce very poor positive predictive
values in areas of low disease prevalence. Therefore, it
is important that researchers and the public be cau-
tious when interpreting study findings and making
clinical decisions that impact the treatment of
patients.

Research examining the risk of SARS-CoV-2
infection in IMID populations is still urgently
needed. Several of the studies reviewed were small,
not population-based, or lacked control for poten-
tial confounders, limiting the validity and gener-
alizability of findings. Large-scale, population-based
studies using nationwide registries, especially in
countries with uniform COVID-19 reporting sys-
tems, may provide a better estimate of risk of
COVID-19 in the IMID population, and whether
differences in incidence and outcomes are present.
Claim-based studies in the United States, or studies
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in countries with universal health systems or
nationwide registers, are most appropriate for these
types of questions. However, they will take time to
collect and analyze and may not be generalizable
outside of the population examined.

Case series, on the other hand, will be useful in
countries where national data are not available. They
will also allow examination of rare diseases on a large
scale, as well as detailed clinical phenotype informa-
tion that may not be available in large population-
based studies (e.g., disease activity assessment), and
analyses of country and region-specific differences.
Finally, longitudinal cohort studies will allow for the
understanding of long-term outcomes of COVID-19
on both the health of patients with infection, and the
pandemic in general on disease outcomesin the IMID
population, with potential loss of insurance, disrup-
tions to access in care, and ongoing stress. Given the
strengths and limitations of each type of study
design, it is important that diverse research studies
are conducted to answer the questions for which they
are best suited, with clear acknowledgement and
understanding of their limitations.
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