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Brief Summary of Findings on the Association Between Asthma and Severe COVID-19 Outcomes

Overall, 69 studies were retrieved that reported adjusted measures of effect on the association between underlying asthma and severe COVID-19 outcomes
including mortality, intensive care unit (ICU) admission, intubation, ventilation, hospitalization, and readmission. All studies were rated as having a moderate to
low threat to internal validity except for one study (Gottlieb 2020).

- Asthma: Data indicate underlying asthma is associated with an increase in ICU admission**® (N =836,857) and hospitalization®>7:81%1417.2035 (N = 861,886)
among COVID-19 patients. Data suggest underlying asthma is associated with an increase in ventilation>”3* (N = 5,403) and indicate it is associated with
readmission®*3” (N = 8,990). Data were inconsistent and inconclusive on the associations between underlying asthma and mortalityl-121831,33-353861 (|\ =
4,889,078) and intubation!%12141648 (N = 223,519) among COVID-19 patients.

- Severity: Data from six studies>?23441456263 (N = 89 578) suggest severe asthma is associated with an increase in hospitalization when compared to less
severe asthma. Data are inconsistent and inconclusive on the association between severity of underlying asthma and the outcomes of mortality, 29344563
% |CU admission,?** and ventilation;***> however, heterogeneous measures of severity were used across studies. Several studies?3*394>636% report
COVID-19 patients with no asthma as a comparison group and did not report data stratified by severity for asthma-specific populations.

- Treatment: Data from five studies3>*14>°0%7 gre inconclusive on the association between asthma treatment and the outcomes of mortality, ICU
admission, ventilation, and hospitalization among COVID-19 patients with underlying asthma. These studies use different combinations of steroids and
other asthma medications as exposure measures. Several studies*>*>°° did not report data stratified by medication type for asthma-specific populations
and instead report COVID-19 patients with no asthma as a comparison group.

- Comorbidities: Data from two studies*®” (N = 12,800) suggest an increased risk of mortality for COVID-19 patients with asthma and chronic heart
disease when compared with COVID-19 patients with asthma alone. Data are inconsistent and inconclusive for other comorbidities including diabetes,
hypertension, obesity, and chronic kidney disease. Data from one study>? (N = 15,690) suggest there is no association between obesity and
hospitalization among COVID-19 patients with asthma.

- Risk Markers: Data from eight studies3%31:33414567-65 (N = 145 330) suggest female sex is associated with an increase in hospitalization among COVID-19
patients with underlying asthma. Data are inconclusive and inconsistent for age, race, ethnicity, and smoking status. Several studies report COVID-19
patients with no asthma as a comparison group and did not stratify severity data for asthma-specific populations.

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 4 of 142



A. Methods

The aim of this review is to identify and synthesize the best available evidence to answer the question: “what is the association between asthma and severe
COVID-19?" This evidence will be used to update the Centers for Disease Control and Prevention (CDC) website on underlying conditions and enable the
creation of a provider-specific website with more rigorous information.

The methods for underlying conditions and risk factors are outlined in the webpage, https://www.cdc.gov/coronavirus/2019-ncov/science/science-

briefs/systematic-review-process.html. These methods were established in May 2021 and are used for conditions and risk factors where CDC conducted the
review.

Below are methodologic highlights and additional methods unique to this review. For more information, please visit https://www.cdc.gov/coronavirus/2019-
ncov/science/science-briefs/systematic-review-process.htmil.

A.1. Literature Search

A list of search terms was developed to identify the literature most relevant to the population, exposure, comparator, and outcome (PECO) question. Clinical
experts and library scientists were consulted to develop a robust list of search terms. These terms were then incorporated into search strategies, and these
searches were performed in OVID using the COVID-19 filter from the end of the previous literature search (December 2020). The detailed search strategies
for identifying primary literature and the search results are provided in the Appendix. Subject matter experts supplemented the literature search results by
recommending relevant references published before December 2020. References were included if retrieved by the chronic lung disease literature search and
reported exposures and outcomes relevant to this review.

A.2. Study Selection
Titles and abstracts from references were screened by dual review (M.C., A.H., J.H., J.K.K.,, M.M,, C.0,, D.O.S,, K.T.R,, T.R,, C.N.S,, E.C.S., or M.W.).

Full-text articles were retrieved if they were:

1. Relevant to the PECO question;
2. Primary research, and
3. Written in English.

Part B presents the full list of exclusion criteria. The full texts of selected articles were then screened by two independent reviewers, and disagreements
were resolved by discussion (M.C,, J.H., J.K.K., C.0., D.O.S., T.R., C.N.S., E.C.S., or M.W.).

After the full-text screening was complete, a bibliography of the articles selected for inclusion was vetted with subject matter experts. Additional studies
suggested by the subject matter experts were screened for inclusion as described above. The results of the study selection process are depicted in Figure 1.

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 5 of 142
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Figure 1. Results of the Study Selection Process

12 studies suggested by
subject matter experts

6,858 potentially relevant
studies identified in literature
searches
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6,870 titles/ abstracts screened

v
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the key question

1,127 full-text articles reviewed

Y

69 studies included in analysis

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.

1,058 studies excluded

e 291 Not relevant to asthma
e 447 Not primary research

o 377 conference abstracts, posters, letters to the

editor, or reply letters;
o 70 Systematic review or meta-analysis
e 226 No outcome of interest
o 153 No severe COVID-19 outcomes
o 33 Composite outcomes only
o 32 No adjusted results
o 8 case series or case report
¢ 13 Overlapping populations
¢ 17 Not in English
¢ 2 No full-text available
e 62 Duplicate
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A.3. Data Extraction and Synthesis
Methodologic data and results of relevant outcomes from the studies meeting inclusion criteria were extracted into standardized evidence tables. Data
and analyses were extracted as presented in the studies. For the purposes of this review:

e Confidence intervals were determined for each outcome; width of the Cl was defined as “wide” if it was within the upper tertile of the range of
confidence interval widths.
e Any determination of association based on measures of association was made based on the following rules of thumb:
o Measures of association greater than 1.1 were determined as “suggestive” or “indicative” of an increase in risk, regardless of confidence
interval or statistical significance.
o Measures of association between 0.9 and 1.1 were determined to be “suggestive” or “indicative” of no difference, and confidence
intervals must have crossed the null
o Measures of association less than 0.9 were determined to be “suggestive” or “indicative” of a decrease in risk, regardless of confidence
interval or statistical significance
o If the overall direction of evidence was consistent, a Bayesian approach was taken to aggregating the evidence and determining the
strength of association.
e Statistical significance was defined as p < 0.05.
e Studies with denominators smaller than 10% of the median denominator for this review (N = 7,137) were considered to have a small sample size
(N<714).

A.4. Internal Validity Assessment
The internal validity associated with each study was assessed using scales developed by the Division of Healthcare Quality Promotion and scores were
recorded in the evidence tables. Part B includes the questions used to assess the quality of each study design. The strength, magnitude, precision,
consistency, and applicability of results were assessed for all comparators. The overall confidence in the evidence base is reported in the aggregation
tables in Part B.

A.5. Reviewing and Finalizing the Systematic Review
Draft findings, aggregation tables, and evidence tables, were presented to CDC subject matter experts for review and input. Following further revisions,
the summary will be published on the CDC website.

B. Systematic Literature Review Results

B.1. Search Strategies and Results
Table 1. Chronic Lung Disease search conducted December 3, 2021

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 7 of 142



# | Search History

1 | chronic lung disease

2 | respiratory system disease*

3 | reactive airway disease*

4 | emphysema

5 | chronic bronchitis

6 | COPD

7 | Chronic obstructive pulmonary disease

8 | Asthma *

9 | allergic asthma

10 | irritant asthma

11 | Interstitial lung disease

12 | Pulmonary fibrosis

13 | idiopathic pulmonary fibrosis

14 | nonspecific interstitial pneumonitis

15 | hypersensitivity pneumonitis

16 | sarcoidosis

17 | pneumoconiosis

18 | asbestosis

19 | coal workers pneumoconiosis

20 | silicosis

21 | bronchiectasis

22 | cystic fibrosis

23 | pulmonary vascular disease

24 | pulmonary hypertension

25 | bronchopulmonary dysplasia

26 | bronchiolitis obliterans

27 | asthma*

28 | reactive airway disease*

29 | CF

30 [1or2or3ord4or5or6or7or8or9orl0orllorl2orl3orl4orl5orl6orl7orl18or19or20o0r2l1or22or23or24or25o0r26or
27 or 28 or 29

31 | Limit 30 to covid-19

32 | (202012* or 2021%*).dt

33 | (202012* or 2021%*).dc

34 | 320r33

35 | 31and 34

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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# | Search History
36 | Deduplicate

B.2. Study Inclusion and Exclusion Criteria

Inclusion Criteria: Studies were included at the title and abstract screen if they:
e were relevant to the key question “what is the association between chronic lung disease and severe COVID-19?";
e Studies deemed not relevant included those that reported autopsy results, and examined lung transplant, cancer, or
immunocompromised populations;
e were primary research;
e were written in English (can be seen as [language] in title); and
e examined humans only.

Exclusion Criteria: Studies were excluded at full text review if they:
e did not answer the key question “what is the association between asthma and severe COVID-19?";
e were not available as full-text;
e were not available in English;
e were not primary research articles that underwent the peer-review process including
e conference abstracts, posters, letters to the editor, or reply letters;
e systematic reviews, narrative reviews, or meta-analyses,
e reported only composite outcome measures for “severe COVID-19”;
e did not report adjusted results; and
e reported data from the same population as examined in another study (in these cases, the study with the larger study population or longer study
period was maintained in the analysis).

B.3. Evidence Review: Asthma and Severe COVID-19

B.3.a. Strength & Direction of Evidence
Table 2. The Association between Asthma and Severe COVID-19 Outcomes

Outcome Results

Mortality Evidence is inconsistent and inconclusive on the association between underlying asthma and mortality among COVID-19 patients.
e Strength of Association: Thirty-eight studies!1%1831,33-3538-43,4650,52-61 ranort adjusted measures of association ranging from
0.12 (95% Cl: 0.01-1.14) to 4.58 (95% Cl: 2.58-8.13) .
e Precision of Association: Of the 36 studies reporting confidence intervals, 15%367.9.18,3839,41,47-49,52,54,56 e \yide and 25%3¢
11,18,31,33,35,38,41-43,46,48,49,52,55-57,60,61 include the nu”.

e Consistency of Association: Results are inconsistent.

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 9 of 142



e Applicability of Association: Settings and populations are applicable.

Forty studies!1%1831,33-3538-44,46-61 (\ = 4 889,078) report data on underlying asthma and mortality among COVID-19 patients. Two
studies®*® have a low threat to internal validity and 381#6121831,33-35,38-44,4648,50-61 haye 3 moderate threat to internal validity.

e Twelve studiesl?3839,41,4447,4851,525460 (N = 2 066,387) suggest that underlying asthma is associated with an increase in
mortality among COVID-19 patients. Nine cohort studiesl?38394147,485460 (N = 97 648) report adjusted effect measures
ranging from 1.14 (95% Cl: 0.98-1.32) to 4.58 (95% Cl: 2.58-8.14). One modeling study®? (N = NR) reports an association
between US county-level COVID-19 case fatality rates and county-level, age-adjusted mortality due to asthma among
counties with high COVID-19 mortality surrounded by other counties with high COVID-19 mortalities. This study reports a
protective association for counties with low COVID-19 mortality surrounded by other counties with low COVID-19
mortalities. Two ecological studies*** (N = 1,968,739) suggest an association between underlying asthma and an increase in
mortality. One** (N = NR) reports that COVID-19 fatality is positively related to asthma prevalence and the other®! (N =
1,968,739) reports that COVID-19 lag-adjusted case fatality rates increase as asthma prevalence increases in US counties.

1.9,38,39,41,47,48,52,54 haye wide confidence intervals and five®3841:4860

47,48

o Of these studies, nine cross the null, decreasing
confidence in these findings. One study>* has a small sample size, two studies report a low number of deaths, and
three studies®*®*” report a low prevalence of asthma in the study population, one* of which compares severe asthma to
no asthma.

e Twelve studies?>#11:33424649,53,5557,61 (N = 911,127) report no association between mortality and underlying asthma among

COVID-19 patients. Eleven cohort studies®811:33:4249.53,5557.61 (N = 910,075) report adjusted effect measures ranging from

0.95 (95% Cl: 0.83-1.08) to 1.1 (95% Cl: 0.6-2.04) and all confidence intervals include the null. One ecological study*®

(N=1,052 counties) reports no association between the prevalence of underlying asthma and COVID-19 case fatality risk.

o Of these studies, two** have wide confidence intervals, decreasing confidence in the findings. Two studies**® report a
low prevalence of underlying asthma among the study population, one*® of which defines asthma as moderate to severe
asthma, and one study>? has a small sample size.

e Sixteen studies*7:10121831,34,354043,5056,58,59 (N = 1 907,498) suggest that underlying asthma is associated with a decrease in
mortality among COVID-19 patients. Fourteen cohort studies*57:10.12.1831,34,3540,43,5056,58 (\ = 1 398 ,985), one case-control
study® (N=502,656), and one cross-sectional study>® (N = 5,857) report effect measures ranging from 0.12 (95% Cl: 0.01-1.14)
t0 0.88 (95% Cl: 0.69-1.1).

o Of these studies, three®”'® have wide confidence intervals and eight confidence intervals
decreasing confidence in these findings. Four studies®”>*°¢ have a small sample size and five
number of deaths. Two studies'®*® report a low prevalence of underlying asthma.

ICU admission Evidence indicates an increase in ICU admissions among COVID-19 patients with underlying asthma.

e Strength of Association: Nineteen studies'®® report adjusted measures of association ranging from 0.51 (95% Cl: 0.41-0.64)
t0 2.5 (95% Cl: 1.2-5.2).

67.10,1831.354356 include the null,

6.10,3450.56 report a low

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 10 of 142



e Precision of Association: Of the 18 studies reporting confidence intervals, seven>®81317-19 gre wide and nine?3®7:%11,13,17,18
include the null.

e Consistency of Association: Results are consistent.

e Applicability of Association: Settings and populations were applicable.

Nineteen studies'*® (N =836,857) report data on underlying asthma and ICU admission among COVID-19 patients. One study® has a

low threat to internal validity and 1861945 have a moderate threat.

e Twelve studies3®810131619 (N = 719 215) suggest that underlying asthma is associated with an increase in ICU admissions
among COVID-19 patients. Eleven cohort studies’>46&10131619 (N = 216,559) and one case-control study® (N = 502,656)
report effect measures ranging from 1.17 (95% Cl: 0.4-2.41) to 2.5 (95% Cl: 1.2-5.2).

o Of these studies, seven®®8131719 haye wide confidence intervals and five*®!317.18 include the null, decreasing confidence
in the findings. Two studies®!’ report a low number of ICU admissions and three®!*!® have small sample sizes. One
study®® reports a low prevalence of underlying asthma in the study population.

e Three cohort studies>!* (N = 160,121) report no association between ICU admission and underlying asthma among COVID-
19 patients.
= One study? (N = NR) reported an effect measure suggesting no association between underlying asthma and ICU

admission among COVID-19 patients when adjusting for all other respiratory disease, ethnicity, socioeconomic status,
region of England, BMI, smoking status, non-smoking-related illness and smoking related illness [aHR 1.08 (95% Cl: 0.93-
1.25), p = NR].

= One study! (N = 5,104) reported an effect measure suggesting no association between underlying asthma and ICU
admission among COVID-19 patients when adjusting for age, sex, education level, and a combined covariate for cardiac
disease [aHR 1.07 (95% Cl: 0.65-1.75), p = 0.79].

*  One study'* (N = 155,017) reported an effect measure suggesting no association between underlying asthma and ICU
admission among COVID-19 patients when adjusting for sociodemographic and clinical characteristics [aRR 0.98 (95% Cl:
NR), p > 0.05]. The study did not report a confidence interval and reported a low prevalence of underlying asthma in the
study population, decreasing confidence in the findings.

e Four studies”?'%1> (N = 18,859) report data that suggest underlying asthma is associated with a decrease in ICU admissions
among COVID-19 patients and reported adjusted effect measures ranging from 0.51 (95% Cl: 0.41-0.64) to 0.66 (95% Cl:
0.30-1.46).

o Of these studies, two”® have confidence intervals that include the null, decreasing confidence in the findings. Two
studies”!®> have a small sample size and the other® reports a low prevalence of underlying asthma.

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 11 of 142



Intubation The evidence is inconsistent and inconclusive on the association between underlying asthma and intubation among COVID-19
patients.
e Strength of Association: Six studies
to 1.77 (95% Cl: 0.99-3.04).
e Precision of Association: Two studies report wide confidence intervals and four
e Consistency of Association: Results are inconsistent.
e Applicability of Association: Settings and populations are applicable.

10.12-14,16,48 report adjusted measures of association ranging from 0.56 (95% Cl: 0.17-1.86)

12,13 10,12,13,48 ;

include the null.

Six studies!®12-141648 (N = 223 519) report data on underlying asthma and intubation among COVID-19 patients and all have a
moderate threat to internal validity.
e Three cohort studies!*1%48 (N = 18,559) report effect measures suggesting that underlying asthma is associated with an
increase in intubation among COVID-19 patients.

= One study® (N = 502) reports an effect measure suggesting underlying asthma is associated with an increase in
intubation among COVID-19 patients when adjusting for age, gender, and obesity [aOR 1.77 (95% Cl: 0.99-3.04), p =
0.06]. The study has a small sample size and the confidence interval is wide and includes the null, decreasing confidence
in the finding.

=  One study®® (N = 935) reports an effect measure suggesting underlying asthma is associated with an increase in
intubation among COVID-19 patients when adjusting for demographic variables and BMI [aOR 1.18 (95% Cl: 0.45-1.32), p
= 0.35]. The confidence interval includes the null, decreasing confidence in the finding.

*  One study® (N = 17,122) report an effect measure indicating underlying asthma is associated with an increase in
intubation among COVID-19 patients. The association remains when adjusting for age, gender, degree of dependency,
dyslipidemia, chronic heart failure, severe chronic renal failure, cancer, COPD, respiratory rate >20, and risk category
[aOR 1.24 (95% CI: 1.01-1.55), p = 0.049].

e Three cohort studies'®2* (N = 204,960) report adjusted effect measures suggesting that underlying asthma is associated
with a decrease in intubation among COVID-19 patients.

= One study® (N = 39,420) reports an effect measure suggesting that underlying asthma is associated with a decrease in
intubation among COVID-19 patients. The association remains when adjusting for age, sex, and other systemic
comorbidities [aOR 0.61 (95% Cl: 0.29-1.3), p = 0.2]. The confidence interval includes the null, and the prevalence of
underlying asthma in the study population is low, decreasing confidence in the finding.

*  One study? (N = 10,523) reported an effect measure suggesting that underlying asthma is associated with a decrease in
intubation among COVID-19 patients. The association remained when adjusting for COVID-19 disease severity,
comorbidities, and concurrent therapies [aOR 0.56 (95% Cl: 0.17-1.86), p = 0.35]. The confidence interval was wide and
included the null, decreasing confidence in the finding.

»= One study'® (N = NR) reports an effect measure indicating that underlying asthma is associated with a decrease in
intubation among COVID-19 patients when adjusting for sociodemographic characteristics, medical history, and the
interaction of age and cardio-metabolic comorbidities [aRR 0.77 (95% Cl: NR), p<0.01]. The study does not report a

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 12 of 142



confidence interval and reports a low prevalence of underlying asthma in the study population, decreasing confidence in
the finding.

Ventilation The evidence suggests an increase in ventilation among COVID-19 patients with underlying asthma.

e Strength of Association: Three studies’”** report adjusted measures of association ranging from 0.69 (95% Cl: 0.36-1.29) to
2.1(95% Cl: 1.3-3.5).

e Precision of Association: Two studies’’ report wide confidence intervals and two”** include the null.

e Consistency of Association: Results are inconsistent.

e Applicability of Association: Settings and populations are applicable.

Three studies®”3* (N = 5,403) report data on underlying asthma and ventilation among COVID-19 patients and all have a moderate
threat to internal validity.

e Two cohort studies™” (N = 2,155) report adjusted effect measures suggesting that underlying asthma is associated with an
increase in ventilation among COVID-19 patients.
= One study! (N = 1,812) reports an effect measure indicating underlying asthma is associated with an increase in
ventilation among COVID-19 patients when adjusting for age, gender, and the number and type of comorbidities except
for anemia [aOR 2.1 (95% Cl: 1.3-3.5), p = 0.003]. The study has a wide confidence interval, decreasing confidence in the
results.
= One study’ (N = 343) reports an effect measure suggesting underlying asthma is associated with an increase in
mechanical ventilation among COVID-19 patients when adjusting for age, sex, race, COPD and obesity [aOR 1.10 (95% ClI:
0.56-2.12), p = 0.77]. The study has a small sample size and a wide confidence interval that includs the null, decreasing
confidence in the finding.
e One cohort study®® (N = 3,248) suggests that underlying asthma is associated with a decrease in ventilation among COVID-19
patients.
= One study* (N = 3,248) reports an effect measure suggesting underlying asthma is associated with a decrease in
mechanical ventilation when adjusting for age, sex, race, ethnicity, payor, smoking status, BMI, and Charlson
comorbidity index [aHR 0.69 (95% ClI: 0.36-1.29), p = NR]. The confidence interval includes the null and the study reports
a low number of ventilations, decreasing confidence in the results.

Hospitalization Evidence indicates an increase in hospitalization among COVID-19 patients with underlying asthma.
e Strength of Association: Twenty-three studies?>78121417.20-35 ranort adjusted measures of association ranging from 0.28 (95%
Cl: 0.14-0.55) to 4.53 (95% Cl: 1.39-14.79).
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17,22,25,26,31,34,35 include the

e Precision of Association: Nine studies”/20:2427.2831,3235 ranort wide confidence intervals and eight”
null.
e Consistency of Association: Results are consistent.

e Applicability of Association: Settings and populations are applicable.

Twenty-three studies®>78121417.20-35 (N = 861 886) report data on underlying asthma and hospitalization among COVID-19 patients.
One study® has a low threat to internal validity, 21%7/8121417.20:2527-35 3 mgderate threat, and one?® a high threat to internal validity

e Sixteen studies®>817,20-22,24273335 (N = 682,894) suggest that underlying asthma is associated with an increase in
hospitalization among COVID-19 patients. Thirteen cohort studies?#17:20-2227-29,31:33,35 (N = 135,521) and two case-controls>?*
(N =503,908), and one cross-sectional®® (N = 43,465) report effect measures ranging from 1.11 (95% Cl: 1.02-1.2) to 4.53
(95% Cl: 1.39-14.79). One cohort study® reported an increase in hospitalization among COVID-19 patients with active
asthma, however there was no association for COVID-19 patients with inactive asthma.

o Of these studies, eight!”20:2427.2831.32.35 haye wide confidence intervals and four!’?%3135 include the null, decreasing
confidence in the findings. Two studies?®?” have small sample sizes and both report a low number of hospitalizations.
One study?® reports a low prevalence of underlying asthma and one?! does not report the prevalence.

e Three cohort studies’?>34 (N = 3,800) report no association between hospitalization and underlying asthma among COVID-19
patients.
= One study’ (N = 343) reports an effect measure suggesting no association between underlying asthma and

hospitalization when adjusting for age, sex, race, COPD, and obesity (aOR 1.0 (95% Cl: 0.34-3.28), p > 0.99). The study
has a small sample size and reports a wide confidence interval, decreasing confidence in the finding.

*  One study? (N = 209) reports an adjusted effect measure suggesting no association between underlying asthma and
hospitalization [aOR 1 (95% Cl: 0.9-1.05), p = 0.9]. The study has a small sample size and does not report which variables
are included in the model, decreasing confidence in the finding.

=  One study** (N = 3,248) reports an effect measure suggesting no association between underlying asthma and
hospitalization when adjusting for age, sex, race, ethnicity, payor, smoking status, BMI, and Charles Comorbidity Index
[aHR 0.99 (95% Cl: 0.8-1.22), p = NR].

e Four studies'?#%2326 (N = 175,192) suggest that underlying asthma is associated with a decrease in hospitalization among
COVID-19 patients. Three cohort studies!?'*?3 (N = 166,519) and one case-control study®® (N = 8,673) report effect measures
ranging from 0.28 (95% Cl: 0.14-0.55) to 0.87 (95% CI: NR).

o One study?® has a high threat to internal validity and reports a confidence interval that includes the null and one study?
reports a low number of hospitalizations, decreasing confidence in the findings.

Readmission The evidence indicates an increase in readmission among COVID-19 patients with underlying asthma.
e Strength of Association: Two studies®***” report adjusted measures of association of 1.52 (95% Cl: 1.04-2.22) and 1.7 (95% ClI:
1.1-2.7).
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e Precision of Association: Both3®3” confidence intervals are wide.
e Consistency of Association: Results are consistent.
e Applicability of Association: Settings and populations were applicable.

Two studies®®**” (N = 8,990) report data on underlying asthma and readmission among COVID-19 patients and both have a moderate
threat to internal validity.
e Two cohort studies®*3” (N = 8,990) report adjusted effect measures indicating underlying asthma is associated with an
increase in readmission among COVID-19 patients.
= One study®® (N = 7,137) reports an effect measure indicating an increase in non-elective readmissions to the hospital
during the first 30 days after being discharged when adjusting for age, Charlson Comorbidity Index score, diabetes,
COPD, solid neoplasia, hypertension, dementia, duration of symptoms before admission, hemoglobin level and platelets
count at admission, ground-glass infiltrate at admission, acute cardiac injury, acute kidney failure, and glucocorticoid
treatment [aOR 1.52 (95% Cl: 1.04-2.22), p = 0.031].
=  One study®” (N = 1,853) reports an effect measure indicating an increase in subsequent hospital encounters within 30
days of initial discharge when adjusting for age at encounter, gender, race/ethnicity, parent hospital, month of
diagnostic encounter, social vulnerability index, financial class, BMI, obesity class, medical history, surgical history,
exposure history, symptoms screening, admission category, and therapy administered at initial encounter [aOR 1.7 (95%
Cl: 1.1-2.7), p = 0.03].

Table 3. Severity of underlying asthma examined for association with severe COVID-19 outcomes

Outcome Results
Mortality Evidence is inconsistent and inconclusive on the association between asthma severity and mortality among COVID-19 patients with
underlying asthma. Definitions used for asthma severity were heterogeneous across studies, limiting the conclusions that can be
drawn from these results.
e Strength of Association: Eight studies
2.06) to 3.62 (95% Cl: 0.89-14.68).
e Precision of Association: Confidence intervals are wide in five studies®3*54%¢ and all eight report confidence intervals that
include the null.
e Consistency of Association: Results are inconsistent.
e Applicability of Association: Settings and populations were applicable.

2,9,344563-66 report adjusted measures of association ranging from 0.06 (95% Cl: 0.001-

Eight studies®®3%4>63-66 (N = 91 104) report mortality data that is stratified by asthma severity or examined in a subgroup analysis
among COVID-19 patients with underlying asthma, and all have a moderate threat to internal validity.
e Three cohort studies®*%> (N = 14,862) suggest an increase in asthma severity is associated with an increase in mortality
among COVID-19 patients with underlying asthma.
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= One study® (N = 7,590) reports an effect measure suggesting an increase in mortality among COVID-19 patients with
uncontrolled asthma when compared to those with controlled asthma [aOR 3.62 (95% Cl: 0.89-14.68), p = 0.072].
Uncontrolled asthma is defined as an asthma exacerbation requiring an emergency room visit in the past year. The study
reports a wide confidence interval that includes the null, decreasing confidence in the results.

*  One study®® (N = 7,272) reports an effect measure suggesting an increase in mortality among COVID-19 patients with
moderate to severe asthma compared to those with mild asthma [aOR 1.33 (95% Cl: 0.54-3.30, p = 0.526]. Moderate to
severe asthma is determined by prescribed medication. This study reports a wide confidence interval that includes the
null, decreasing confidence in the results.

=  One study®® (N = NR) reports an increase in mortality for COVID-19 patients with recent oral corticosteroid (OCS) use,
however there is no difference for those with no recent OCS use (recent OCS use: aHR 1.13 (95% Cl: 1.01-1.26), p = NR;
no recent OCS use: aHR 0.99 (0.93-1.05), p = NR]. This study uses COVID-19 patients without asthma as a comparison
group.

e Two cohort studies** (N = 61,338) suggest no association between mortality and asthma severity among COVID-19 patients
with underlying asthma.

= One cohort study? (N = NR) reports effect measures suggesting no association between mortality and severe asthma or
active asthma among COVID-19 patients when compared to patients without asthma [severe: aHR 1.08 (95% Cl: 0.98-
1.19), p = NR; active: aHR 1.05 (95% Cl: 0.96-1.15), p = NR]. Severe asthma includes patients who were prescribed at
least three different classes of medication for asthma in the previous year. Active asthma includes patients who had at
least one prescription for asthma medication. This study uses COVID-19 patients without asthma as a comparison group.

= One cohort study*® (N = 61,388) reports effect measures suggesting no association between mortality and asthma
among COVID-19 patients regardless of whether asthma is classified as active or inactive [active: aOR 0.98 (95% Cl: 0.76-
1.27), p = NR; inactive: aOR 0.83 (95% Cl: 0.58-1.19), p = NR]. Active asthma is defined as any scheduled or unscheduled
clinical visit with an asthma diagnosis code in the 12 months prior to a COVID-19 diagnosis. This study uses COVID-19
patients without asthma as the comparison group.

e Three cohort studies®**54 (N = 14,904) suggest asthma severity is associated with a decrease in mortality among COVID-19
patients with underlying asthma.

= One study® (N = 7,590) reports effect measures suggesting a decrease in mortality among COVID-19 patients with more
severe asthma. Patients are classified based on asthma medications used for the past year. The first step includes SABA;
the second includes ICS, LTRA or xanthine; the third includes ICS/LABA alone, ICS with LTRA or ICS with xanthine; the
fourth includes ICS/LABA with LAMA, ICS/LABA with LTRA, or ICS/LABA with xanthine; and the most severe category
includes oral corticosteroid with a duration longer than 90 days. The odds of mortality decreases for patients categorized
in steps 2 through 5 when compared to those in step 1 using SABA, however the confidence intervals are wide and
include the null, decreasing confidence in the results.
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= One study® (N= 4,066) reports adjusted effect measures suggesting a decrease in mortality among COVID-19 patients
with asthma compared to those without asthma, however the decrease is greater among those with severe asthma
defined as patients using ICS/LABA with LAMA, ICS/LABA with LTRA, ICS/LABA with xanthine, or corticosteroids for over
90 days within previous two years [mild: aOR 0.85 (95% Cl: 0.45-1.6), p = 0.605; severe: aOR 0.7 (95% Cl: 0.13-3.68), p =
0.672].

= One study®* (N = 3,248) reports an adjusted effect measure suggesting a decrease in mortality among COVID-19 patients
with allergic asthma compared to those with non-allergic asthma [aHR 0.82 (95% Cl: 0.24-2.75)]. Allergic asthma includes
those with a history of allergic rhinitis in the past year or those on therapy with oral antihistamine, leukotriene modifier,
intranasal corticosteroid spray, or intranasal antihistamine in the past year. This study has a low number of deaths and a
wide confidence interval that includes the null, decreasing confidence in the finding.

ICU admission The evidence is inconclusive on the association between asthma severity and ICU admission among COVID-19 patients with
underlying asthma. Definitions used for asthma severity were heterogeneous across studies, limiting the conclusions that can be
drawn from these results.

e Strength of Association: Three studies®>®* report adjusted measures of association ranging from 0.06 (95% CI: 0.002-1.85) to
1.47 (95% Cl: 1.14-1.89).

e Precision of Association: One study® has wide confidence intervals and two®* include the null.

e Consistency of Association: Results are inconsistent.

e Applicability of Association: Settings and populations were applicable.

Three studies®®* (N = 68,928) report ICU admission data that is stratified by asthma severity or examined in a subgroup analysis
among COVID-19 patients with underlying asthma and all have a moderate threat to internal validity.
e Two cohort studies®* (N = 61,338) suggest that asthma severity is associated with an increase in ICU admission among
COVID-19 patients with asthma. Each study defines asthma severity differently, decreasing confidence in the results.
= One study? (N = NR) reports effect measures indicating severe asthma and active asthma are associated with an increase
in ICU admission when compared to those without asthma [severe: aHR 1.30 (95% Cl: 1.08-1.58), p = NR; active: aHR
1.34 (95% Cl: 1.14-1.58), p = NR]. Severe asthma includes patients who were prescribed at least three different classes of
medication for asthma in the previous year, while active asthma includes patients who had at least one prescription for
asthma medication. This study uses COVID-19 patients without asthma as the comparison group.
= One study® (N = 61,388) reports an effect measure indicating active asthma is associated with an increase in ICU
admission among COVID-19 patients while there was no association for those with inactive asthma [active: aOR 1.47
(95% Cl: 1.14-1.89), p = NR; inactive: aOR 0.81 (95% Cl: 0.56-1.2), p = NR]. Active asthma is defined as any scheduled or
unscheduled clinical visit with an asthma diagnosis code in the 12 months prior to a COVID-19 diagnosis. This study used
COVID-19 patients without asthma as the comparison group.
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e One cohort study® (N = 7,590) suggests an increase in asthma severity is associated with a decrease in ICU admission among

COVID-19 patients with underlying asthma.

= One study® (N = 7,590) reports effect measures suggesting a decrease in ICU admission among COVID-19 patients with
more severe asthma. Patients are classified based on asthma medications used for the past year. The first step includes
SABA; the second includes ICS, LTRA or xanthine; the third includes ICS/LABA alone, ICS with LTRA or ICS with xanthine;
the fourth includes ICS/LABA with LAMA, ICS/LABA with LTRA, or ICS/LABA with xanthine; and the most severe category
includes oral corticosteroid with a duration longer than 90 days. The odds of ICU admission decreases for patients
categorized in steps 2-5 when compared to those in step 1 using SABA, however the confidence intervals are wide and
include the null, decreasing confidence in the results.

Ventilation The evidence is inconclusive on the association between asthma severity and ventilation among COVID-19 patients with underlying
asthma. Definitions used for asthma severity were heterogeneous across studies, limiting the conclusions that can be drawn from
these results.

e Strength of Association: Two studies
85.2 (95% Cl: 5.55-1310).

e Precision of Association: One study>* reports a wide confidence interval and both report confidence intervals that include the
null.

e Consistency of Association: Results are inconsistent.

3445 report adjusted measures of association ranging from 0.47 (95% Cl: 0.22-1.01) to

e Applicability of Association: Settings and populations were applicable.

Two studies®** (N = 64,586) report ventilation data by that is stratified by asthma severity or examined in a subgroup analysis
among COVID-19 patients with underlying asthma and both have a moderate threat to internal validity.
e Two cohort studies®*** suggests that asthma severity is associated with an increase in ventilation among COVID-19 patients
with underlying asthma.

= One study® (N = 61,338) reports an effect measure indicates active asthma is associated with an increase in ventilation
among COVID-19 patients while there was no association for those with inactive asthma [active: aOR 1.49 (95% Cl: 1.21-
1.83), p = NR; inactive: aOR 0.83 (95% Cl: 0.61-1.12), p = NR]. Active asthma is defined as any scheduled or unscheduled
clinical visit with an asthma diagnosis code in the 12 months prior to a COVID-19 diagnosis. This study uses COVID-19
patients without asthma as the comparison group.

*  One study** (N=3,248) reports an effect measure suggesting severe asthma is associated with an increase in mechanical
ventilation when compared to patients with non-severe asthma (aHR 85.2 (95% Cl: 5.55-1310)). Severe asthma includes
patients who used asthma biologics in past year, received oral corticosteroids three or more times in past year, or
received theophylline in the past year. However, the study reports a decrease in mechanical ventilation among COVID-19
patients with allergic asthma compared to those with non-allergic asthma [aHR 0.65 (95% Cl: 0.28-1.51)]. Allergic asthma
includes those with a history of allergic rhinitis in the past year or those on therapy with oral antihistamine, leukotriene
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modifier, intranasal corticosteroid spray, or intranasal antihistamine in the past year. This study has a wide confidence
interval that includes the null and reports a low number of ventilations, decreasing confidence in the findings.

Hospitalization | The evidence suggests asthma severity is associated with an increase in hospitalization among COVID-19 patients with underlying
asthma, while allergic asthma is associated with a decrease in hospitalization. However, definitions used for asthma severity are
heterogeneous across studies, limiting the conclusions that can be drawn from these results.

e Strength of Association: Six studies®?%34414562 report adjusted measures of association ranging from 0.52 (95% Cl: 0.28-0.91)
to 1.99 (95% Cl: 0.82-4.79).

e Precision of Association: Two studies®**! report wide confidence intervals and three
include the null.

e Consistency of Association: Results are inconsistent.

e Applicability of Association: Settings and populations were applicable.

344145 report confidence intervals that

Six cohort studies??%3441:4562 (N = 89 578) report hospitalization data that is stratified by asthma severity or examined in a subgroup

analysis among COVID-19 patients with underlying asthma among COVID-19 patients with underlying asthma and all six have a
moderate threat to internal validity.
e Four studies>**#>®2 (N = 79,424) indicate that asthma severity is associated with an increase in hospitalization among COVID-
19 patients with underlying asthma. Four studies report adjusted effect measures ranging from 1.26 (95% Cl: 1.2-1.33) to
1.99 (95% Cl: 0.82-4.79). In one study,? severe asthma includes patients who were prescribed at least three different classes
of medication for asthma in the previous year while active asthma includes patients who had at least one prescription for
asthma medication. Another study®? determines severity by the number of general practitioner-managed asthma
exacerbations in the past five years, which are defined as a prescription for a short course of oral corticosteroids. One
study® defines active asthma as any scheduled or unscheduled clinical visit with an asthma diagnosis code in the 12 months
prior to a COVID-19 diagnosis. In another,3* severe asthma includes patients who used asthma biologics in the past year,
received oral corticosteroids three or more times in the past year, or received theophylline in the past year.
o One study*® reports a wide confidence interval that includes the null, decreasing confidence in the finding. Three
studies?***> use COVID-19 patients without asthma as comparison groups.

e Three studies?*3** (N = 13,482) suggest that severe and allergic asthma is associated with a decrease in hospitalization

among COVID-19 patients with underlying asthma.

= One study?? (N = 5,596) reports an adjusted effect measure suggesting a decrease in hospitalization among COVID-19
patients with allergic asthma compared to those with non-allergic asthma [aOR 0.52 (95% Cl: 0.28-0.91), p = 0.026].
Allergic asthma includes allergic rhinitis or atopic dermatitis.

= One study® (N = 4,558) reports effect measures suggesting hospitalization is lowest among patients with severe asthma
as categorized by ICD-9 and ICD-10 codes [aOR 0.58 (95% Cl: 0.13-2.59)]. There is a decrease in hospitalization among
patients with mild persistent asthma [(aOR 0.77 (95% Cl: 0.28-2.13)], however there is no difference for patients with
mild intermittent or moderate persistent asthma [mild intermittent: aOR 0.92 (95% Cl: 0.55-1.53); moderate persistent:
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aOR 1.0 (95% ClI: 0.42-2.37)]. The study has wide confidence intervals that include the null and reports a low number of
hospitalizations among patients with mild persistent asthma, moderate persistent asthma, and severe asthma,
decreasing confidence in the findings.

= One study® (N = 3,328) reports an adjusted effect measure suggesting a decrease in hospitalization among COVID-19
patients with allergic asthma compared to those with non-allergic asthma [aHR 0.86 (95% Cl: 0.64-1.16)]. Allergic asthma
includes those with a history of allergic rhinitis in the past year or those on therapy with oral antihistamine, leukotriene
modifier, intranasal corticosteroid spray, or intranasal antihistamine in the past year. This study has a wide confidence
interval that includes the null, decreasing confidence in the findings.

Table 4. Treatment for underlying asthma examined for association with severe COVID-19 outcomes

Outcome Results
Mortality The evidence is inconclusive on the association between asthma treatment and mortality among COVID-19 patients with underlying
asthma. Definitions used for asthma treatment are heterogeneous across studies, limiting the conclusions that can be drawn from
these results.
e Strength of Association: Four studies®>*>°%%7 report adjusted effect measures ranging from 0.23 (95% Cl: 0.05-1.1) to 2 (95%
Cl: 1.18-3.4).
e Precision of Association: Two studies
include the null.
e Consistency of Association: Results are inconsistent.
e Applicability of Association: Settings and populations were applicable.

5067 report wide confidence intervals and all four report confidence intervals that

Four studies3%4>°0%7 (N = 146,088) report mortality data that is stratified by asthma treatment or examined in a subgroup analysis
among COVID-19 patients with underlying asthma and all four have a moderate threat to internal validity.
e Two cohort studies®®®” (N = 9,287) suggest steroid use is associated with an increase in mortality among COVID-19 patients
with underlying asthma.
= One study® (N = 8,242) reports adjusted effect measures suggesting steroid use is associated with an increase in
mortality among COVID-19 patients with underlying asthma [aHR 1.16 (95% Cl: 0.81-1.64), p = 0.418]. When stratifying
on recency, data suggests an increase in risk for those with recent steroid use in the previous 120 days, however there is
no association for asthmatics with former steroid use in the previous 120 to 365 days [recent use: aHR 1.4 (95% Cl: 0.92-
2.15), p =0.12; former use: aHR 0.93 (95% Cl: 0.57-1.51), p = 0.769]. When stratified by the number of steroid
prescriptions, data indicates an increase in mortality among those with three or more steroid prescriptions but not for
those with one or two prescriptions [one: aHR 0.91 (95% Cl: 0.53-1.56, p = 0.733; two: aHR 0.86 (95% Cl: 0.42-1.78), p =
0.694; three or more: aHR 1.64 (95% Cl: 1.05-2.59), p = 0.032]. There is no association between the use of biologics and
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mortality among asthmatics with COVID-19. This study reports wide confidence intervals that include the null,
decreasing confidence in the findings.

* One cohort study®® (N = 1,045) report adjusted effect measures suggesting a smaller decrease in mortality among COVID-
19 patients with underlying asthma on ICS than those not on ICS when compared to patients without asthma. While data
suggests a decrease in mortality among COVID-19 patients with underlying asthma regardless of documented use of ICS
in the previous seven days, the decrease appears greater among those not on ICS (ICS: aOR 0.46 (95% Cl: 0.18-2.2), p =
NR; no ICS: aOR 0.23 (95% CI: 0.05-1.1), p = 0.051). This study reports a low number of deaths and wide confidence
intervals that include the null, decreasing confidence in the findings.

e Two cohort studies3®* (N = 136,801) suggest asthma medication is associated with a decrease in mortality among COVID-19
patients with underlying asthma.

= One study® (N=75,463) reports effect measures suggesting asthma therapies are associated with a decrease in mortality
when adjusting for severity on admission, age, and comorbidities. While there is no difference in mortality for COVID-19
patients aged 16 to 49 who are on SABA, ICS, or ICS with LABA treatments when compared to those without asthma,
there is an increase for those with underlying asthma who were not on any asthma therapy [SABA: aHR 1.01 (95% CL
0.62-1.65), p = 0.964; ICS: aHR 0.99 (95% Cl: 0.65-1.49), p = 0.956; ICS with LABA: aHR 1.03 (95% CI: 0.68-1.55), p = 0.898;
no therapy: aHR 1.21 (95% Cl: 0.75-1.95), p = 0.435]. For patients aged 50 and older, there is a decrease in mortality
among COVID-19 patients with underlying asthma on ICS treatment when compared to those with no respiratory
disease, while there is no difference in mortality for those with asthma not on ICS treatment [ICS: aHR 0.88 (95% ClI:
0.82-0.94), p < 0.001; no ICS: aHR 0.97 (95% CI: 0.9-1.05), p =0.455].

»=  One study® (N = 61,338) reports adjusted effect measures suggesting there is a decrease in mortality among COVID-19
patients with either active asthma or inactive asthma when patients are on medication including bronchodilators,
leukotriene receptor antagonists, or corticosteroids [active asthma: aHR 0.86 (95% Cl: 0.63-1.18), p = NR; inactive
asthma: aHR 0.77 (95% Cl: 0.47-1.27), p = NR]. There is an increase in mortality for COVID-19 patients with active asthma
without medication and no association for patients with inactive asthma without medication [active asthma: aHR 1.33
(95% Cl: 0.87-2.05), p = NR; inactive asthma: aHR 0.91 (95% Cl: 0.54-1.51), p = NR]. This study reports confidence
intervals that include the null, decreasing confidence in the findings.

ICU admission The evidence is inconclusive on the association between asthma treatment and ICU admission among COVID-19 patients with
underlying asthma. Aggregation indices cannot be measured with only one study which was found to have a moderate threat to
internal validity.

e One cohort study® (N = 61,338) suggests asthma treatment is associated with a decrease in ICU admission among COVID-19
patients with active asthma.
*  One study® (N = 61,338) reports adjusted measures of effect suggesting medications including bronchodilators,
leukotriene receptor antagonists, or corticosteroids are associated with a decrease in ICU admission for COVID-19
patients with active asthma. When compared to those without asthma, the odds of ICU admission is greater among
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COVID-19 patients with active asthma not on medication in the past 12 months than for those on medication
[medication: aOR 1.2 (95% Cl: 0.89-1.62), p = NR; no medication: aOR 2.75 (95% Cl: 1.77-4.27), p = NR]. However, for
inactive asthma the data suggest no association between medication and ICU admission [medication: aOR 0.88 (95% ClI:
0.53-1.45), p = NR; no medication: aOR 0.74 (95% Cl: 0.41-1.32), p = NR].

Ventilation The evidence is inconclusive on the association between asthma treatment and ventilation among COVID-19 patients with
underlying asthma. Aggregation indices cannot be measured with only one study which was found to have a moderate threat to
internal validity.

e One cohort study® (N = 61,338) suggests asthma treatment is associated with a decrease in ventilation among COVID-19
patients with underlying active asthma.

*  The study® (N = 61,338) reports adjusted measures of effect suggesting medications including bronchodilators,
leukotriene receptor antagonists, or corticosteroids are associated with a decrease in ventilation for COVID-19 patients
with active asthma. When compared to those without asthma, the odds of ventilation is greater among COVID-19
patients with active asthma not on medication in the past 12 months than for those on medication [medication: aOR
1.36 (95% Cl: 1.08-1.72), p = NR; no medication: aOR 2.06 (95% Cl: 1.37-3.1), p = NR]. However, for inactive asthma the
data suggested no association between medication use and ventilation [medication: aOR 0.93 (95% Cl: 0.63-1.14), p =
NR; no medication: aOR 0.71 (95% Cl: 0.45-1.14), p = NR].

Hospitalization The evidence is inconclusive on the association between asthma treatment and hospitalization among COVID-19 patients with
underlying asthma. Definitions used for asthma treatment were heterogeneous across studies, limiting the conclusions that can be
drawn from these results.

e Strength of Association: Three studies
2.36 (95% CI: 0.273-20.4).

e Precision of Association: Two studies
that include the null.

e Consistency of Association: Results are inconsistent.

e Applicability of Association: Settings and populations were applicable.

414562 raport adjusted measures of association ranging from 0.59 (95% Cl: 0.21-1.69) to

4162 raport wide confidence intervals and all three studies report confidence intervals

Three cohort studies**>®2 (N = 80,734) reported hospitalization data that are stratified by asthma treatment or examined in a
subgroup analysis among COVID-19 patients with underlying asthma and three have a moderate threat to internal validity.
e Two studies study*®? (N = 19,396) suggest inhaled corticosteroids, montelukast, and biologics are associated with an
increase in hospitalization among COVID-19 patients with underlying asthma.
= One study®? (N = 14,838) reports adjusted measures of effect indicating regular inhaled corticosteroids (ICS) is associated
with an increase in hospitalization [regular ICS: aHR 1.27 (95% Cl: 1.10-1.61), p <0.05; regular ICS with add-on: aHR 1.63
(95% Cl: 1.37-1.94), p <0.001]. There is no association for SABA treatment or intermittent ICS [SABA only: aHR 0.94 (95%
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Cl: 0.75-1.17), p = 0.56; intermittent ICS: aHR 0.9 (95% Cl: 0.67-1.21), p = 0.49], however there is an increase for
intermittent ICS with an additional asthma maintenance medication [aHR 2.0 (95% Cl: 1.43-2.79), p<0.001].

»  One study*! (N = 4,558) reports adjusted measures of effect suggesting inhaled corticosteroids (ICS), montelukast, and
biologics are associated with an increase in hospitalization among COVID-19 patients with underlying asthma [ICS: aOR
1.51 (95% ClI: 0.9-2.56), p = NR; montelukast: aOR 1.36 (95% Cl: 0.72-2.54), p = NR; biologics: aOR 2.36 (95% Cl: 0.27-
20.4), p = NR]. Both antihistamines and SCIT are associated with a decrease in hospitalization, while there was no
association for oral corticosteroids [antihistamines: aOR 0.88 (95% Cl: 0.54-1.43), p = NR; SCIT: aOR 0.8 (95% CI: 0.2-
3.22), p = NR; oral corticosteroids: aOR 1.04 (95% Cl: 0.68-1.6), p = NR]. When stratifying inhaled corticosteroids by dose,
data suggest no association with hospitalization regardless of dose among COVID-19 patients with underlying asthma
[low: aOR 1.64 (95% Cl: 0.17-15.06), p = NR; medium: aOR 1.53 (95% Cl: 0.51-4.53), p = NR; high: aOR 0.59 (95% Cl: 0.21-
1.69), p = NR]. This study reports wide confidence intervals that include the null, decreasing confidence in the findings.

e One cohort study® (N = 61,338) suggests asthma treatment is associated with a decrease in hospitalization among COVID-19
patients with underlying active asthma.

=  One study® (N = 61,338) reports adjusted measures of effect indicating medications including bronchodilators,
leukotriene receptor antagonists, or corticosteroids are associated with a decrease in hospitalization for COVID-19
patients with active asthma. When compared to those without asthma, the odds of hospitalization are greater among
COVID-19 patients with active asthma not on medication in the past 12 months than for those on medication
[medication: aOR 1.56 (95% Cl: 1.35-1.81), p = NR; no medication: aOR 2.14 (95% Cl: 1.62-2.82), p = NR]. However, for
inactive asthma the measures of association suggest no difference in the adjusted odds of hospitalization for COVID-19
patients with or without medication [medication: aOR 1.02 (95% Cl: 0.8-1.28), p = NR; no medication: aOR 0.89 (95% ClI:
0.68-1.15), p = NR].

Table 5. The association between asthma and other comorbidities and severe COVID-19 outcomes

Outcome Results
Mortality The evidence suggests comorbidities are associated with an increase in mortality among COVID-19 patients with underlying asthma.
e Strength of Association: Two studies*®” report adjusted measures of association ranging from 1.12 (95% Cl: 0.79-1.59) to 3.2
(95% Cl: 1.32-7.79).
e Precision of Association: One study*! report wide confidence intervals and one®” reports confidence intervals that includes
the null.
e Consistency of Association: Results are consistent.
e Applicability of Association: Settings and populations were applicable.
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Two studies**®” (N = 12,800) report data on comorbidities and mortality among COVID-19 patients with underlying asthma and both
have a moderate threat to internal validity.

e Two cohort studies*®” (N = 12,800) suggest that comorbidities are associated with an increase in mortality among COVID-19
patients with underlying asthma.

= One study®’ (N = 8,242) reports adjusted effect measures indicating that diabetes and ischemic heart disease are
associated with an increase in mortality, and suggestive that hypertension and obesity are associated with an increase in
mortality among COVID-19 patients with underlying asthma [diabetes: aHR 1.73 (95% Cl: 1.22-2.47), p = 0.002; ischemic
heart disease: aHR 1.85 (95% Cl: 1.31-2.6), p < 0.001; hypertension: aHR 1.44 (95% Cl: 0.87-2.37), p = 0.154; obesity: aHR
1.12 (95% Cl: 0.79-1.59), p = 0.514].

*  One study*! (N=4,558) reports adjusted effect measures suggesting that congestive heart failure (CHF) and COPD are
associated with an increase in mortality among COVID-19 patients with underlying asthma [CHF: aOR 2.29 (95% Cl:
1.009-5.22), p = 0.2; COPD: aOR 3.2 (95% Cl: 1.32-7.79), p = 0.06]. Hypertension, diabetes, and chronic kidney disease are
not found to affect mortality among admitted COVID-19 patients with underlying asthma. The study has wide confidence
intervals, decreasing confidence in the findings.

Hospitalization | The evidence is inconclusive on the association between comorbidities and hospitalization among COVID-19 patients with underlying
asthma. Aggregation indices cannot be measured with only one study which was found to have a moderate threat to internal
validity.

e One cohort study®® (N = 15,690) suggests there is no association between BMI score and hospitalization among COVID-19
patients with underlying asthma.
= One study® (N = 15,690) reports adjusted effect measures suggesting no difference in the association between
hospitalization and underlying asthma across BMI score [BMI <30: aRR 1.09 (95% Cl: 0.97-1.22), p = 0.13; BMI 230: aRR
1.11 (95% Cl: 0.98-1.25), p = 0.111].

Table 6. The association between asthma and risk markers and severe COVID-19 outcomes

Outcome Results
Mortality The evidence is inconclusive on the association between risk markers and mortality among COVID-19 patients with underlying
asthma.

e Strength of Association: Five studies®%314>67.6% report adjusted measures of association ranging from 0.73 (95% Cl: 0.52-1.02)
t0 1.88 (95% Cl: 1.43-2.48).

e Precision of Association: Three studies*>®” report wide confidence intervals and all five report confidence intervals that
included the null.

e Consistency of Association: Results are consistent.
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e Applicability of Association: Settings and populations were applicable.

Five studies3%314567.69 raported mortality data that is stratified by risk marker or examined in a subgroup analysis among COVID-19

patients with underlying asthma, and were found to have a moderate threat to internal validity.

e Three studies3®*>% (N = 113,045) report data on age, mortality, and underlying asthma among COVID-19 patients. Two
studies3®® report adjusted effect measures suggesting younger age is associated with an increase in mortality among COVID-

19 patients with active asthma* and pediatric COVID-19 patients with underlying asthma.3® However, there was no

difference in the odds of mortality across age groups among COVID-19 patients with inactive asthma,* and one study®’

reports that mortality increases with each year increase in age.

o One study® reports wide confidence intervals and two3%* report confidence intervals that include the null, decreasing
confidence in the results.

e Two studies®”® (N = 8,242) report data on sex, mortality, and underlying asthma among COVID-19 patients. One study®’
reports an adjusted effect measure suggesting male sex is associated with an increase in mortality among COVID-19 patients
with underlying asthma, however another study®reports adjusted effect measures suggesting female sex is associated with
an increase.

o One study®’ reports a wide confidence interval and one® reports a confidence interval that includes the null, decreasing
confidence in the results.

e Two studies®™®” (N = 20,172) report data on race or ethnicity, mortality, and underlying asthma among COVID-19 patients.
One study®! reports adjusted effect measures suggesting an increase in mortality for non-Hispanic Asians with underlying
asthma, but not for non-Hispanic White, non-Hispanic Black, or Hispanic patients with underlying asthma when compared to
patients without underlying asthma. Another study®” reports no difference among patients with underlying asthma when
comparing Arab ethnicity to Jewish ethnicity. One study®’ reports a decrease in mortality for patients who reported having
ever smoked when compared to those who had never smoked.

o One study?®! reports wide confidence intervals and both3%” report confidence intervals that include the null, decreasing
confidence in the results.

ICU admission The evidence is inconclusive on the association between risk markers and ICU admission among COVID-19 patients with underlying
asthma. Aggregation indices cannot be measured with only one study which was found to have a moderate threat to internal
validity.

e One cohort study® (N = 61,338) suggests younger age is associated with an increase in ICU admission among COVID-19
patients with underlying asthma.
»  One study® reports adjusted effect measures suggesting that while active asthma is associated with an increase in ICU
admission regardless of age, the association decreases with age [age 18-34: aOR 1.86 (95% Cl: 0.76-4.55), p = NR; age 35-
64:a0R 1.52 (95% Cl: 1.07-2.15), p = NR; age 265: 1.29 (95% Cl: 0.86-1.94), p = NR]. Similarly, there is no association
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between inactive asthma and ICU admission among COVID-19 patients aged 18 to 34, however data suggest there could
be a decrease in ICU admission for those aged 35 and older [age 18-34: aOR 0.99 (95% Cl: 0.23-4.17), p = NR; age 35-64:
aOR 0.78 (95% Cl: 0.46-1.33), p = NR; age >65: aOR 0.87 (95% Cl: 0.47-1.59), p = NR].

Ventilation The evidence is inconclusive on the association between risk markers and ventilation among COVID-19 patients with underlying
asthma. Aggregation indices cannot be measured with only one study which was found to have a moderate threat to internal
validity.

e One cohort study® (N = 61,338) suggests younger age is associated with an increase in ventilation among COVID-19 patients

with underlying asthma.

* One study® reported adjusts effect measures suggesting that while active asthma is associated with an increase in
ventilation regardless of age, the measure of association decreases with age [age 18-34: aOR 1.74 (95% Cl: 0.8-3.77), p =
NR; age 35-64: aOR 1.6 (95% Cl: 1.21-2.13), p = NR; age 265: 1.27 (95% Cl: 0.91-1.76), p = NR]. Similarly, there is no
association between inactive asthma and ICU admission among COVID-19 patients aged 18 to 64, however the data
suggest a decrease in ICU admission for those aged 65 and older [age 18-34: aOR 0.92 (95% Cl: 0.28-3.01), p = NR; age
35-64: aOR 0.97 (95% Cl: 0.66-1.43), p = NR; age 265: aOR 0.66 (95% Cl: 0.39-1.11), p = NR].

Hospitalization | The evidence suggests female sex is associated with an increase in hospitalization among COVID-19 patients with underlying asthma.
Evidence is inconclusive on the association between other risk markers and hospitalization.

e Strength of Association: Six studies3¥3341456869 renort measures of association ranging from 0.2 (95% Cl: 0.12-0.34) to 2.21
(95% Cl: 1.53-3.2).

e Precision of Association: Four studies*"**>% have wide confidence intervals and five3133414588 report confidence intervals
that include null.

e Consistency of Association: Results are inconsistent.
e Applicability of Association: Settings and populations were applicable.

Six studies31:3341:456869 (N = 93 623) report stratified hospitalization data by risk markers or subgroup analyses among COVID-19

patients with underlying asthma and have a moderate threat to internal validity.

e Three studies®“¥* (N = 81,586) report data on age, hospitalization, and underlying asthma among COVID-19 patients. One
study® reports adjusted effect measures suggesting younger age is associated with an increased odds of hospitalization
among COVID-19 patients with underlying asthma. However, another study*' reports adjusted effect measures indicating
that older age is associated with an increase in hospitalization and one® reports no association between age and
hospitalization among COVID-19 patients with underlying asthma.

o One study® reports wide confidence intervals and two3** report confidence intervals that include the null, decreasing
confidence in the findings.

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 26 of 142



e Three studies®“¥%° (N = 20,248) report adjusted effect measures indicating female sex is associated with an increase in

hospitalization among COVID-19 patients with underlying asthma.

o One study® reports a confidence interval that includes the null, decreasing confidence in the finding.

e Three studies®3%*! (N = 32,178) reports on race or ethnicity, hospitalization, and underlying asthma among COVID-19
patients. All three report adjusted effect measures suggesting non-Hispanic White ethnicity is associated with an increase in
hospitalization when either compared with other racial or ethnic groups*! or when stratified by race or ethnicity.3%3* One

study®! also reports an increase among non-Hispanic Asian patients with underlying asthma when compared to patients
without underlying asthma.

o Two studies

31,41

report wide confidence intervals and all three report confidence intervals that include the null,
decreasing confidence in the findings.

e Three studies®“+®® (N = 20,355) report on smoking status, hospitalization, and underlying asthma among COVID-19 patients.

One study*! reports an adjusted effect measure suggesting current smokers have lower odds of hospitalization than COVID-

19 patients with underlying asthma who reported never smoking. However, another study (Beken 2021) reports an increase

in the odds of hospitalization for those with passive tobacco exposure and one*? reports no difference across smoking status.

o Two studies

B.3.b. Extracted Evidence

Table 7. Extracted Studies Reporting the Association between Asthma and Severe COVID-19 Outcomes

41,68

report wide confidence intervals and all three report confidence intervals that include the null,
decreasing confidence in the findings. One study® has a small sample size.

Study

Population and
Setting

Intervention

Definitions

Outcomes

Author: Aabakke?
Year: 2021
Data Extractor: MW

Reviewer: DOS

Study Design: Cohort

Study Objective: To
identify risk factors for
SARS-CoV-2 infection in
pregnancy in a
universally tested
population and risk
factors for severe

Population: N=418

Setting: Community
setting

Location: Denmark

Study dates: March 1,
2020 — February 8,
2021

Inclusion criteria: All
women registered with
a pregnancy or birth-
related ICD-10
diagnosis or procedure
between March 1 and

Medical Condition, n/N (%):
Pre-existing asthma: 21/418 (5.0%)

Control/Comparison group, n/N (%):
No pre-existing asthma: 397/418
(95.0%)

Medical Condition(s):

Pre-existing asthma: Asthma requiring
steroid inhalation as registered in the
Danish Shared Medication Record

Severity Measure(s): NR

Clinical marker: NR

Treatment/ Associated Therapy: NR
Outcome Definitions:

Mortality: NR

ICU admission: NR

Intubation: NR
Ventilation: NR

Severe COVID-19:
aOR: Multivariable Logistic Regression; model included age,
BMI, parity, and smoking

Hospitalization, n/N (%):
Asthma:

® a0R: 4.53 (95% Cl: 1.39-14.79), p=NR
® Hospitalized: 4/23 (17.4%)
® Not hospitalized: 17/395 (4.3%)

Severity of Condition: NR
Duration of Condition: NR

Treatment/ Associated Therapy: NR

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study

Population and
Setting

Intervention

Definitions

Outcomes

infection requiring
hospital admission, and
to investigate the
consequences of
infection and severe
infection on pregnancy,
delivery, and neonatal
outcomes when
comparing with all non-
infected pregnancies
during the same time
period.

IVA Score: 24
(Moderate)

October 31, 2020,
SARS-CoV-2-positive
cases within the study
population were
identified by linkage to
Danish Microbiology
Database, Eligible
SARS-CoV-2 tests
included PCR tests (of
pharyngeal swab or
tracheal secretion),
antigen tests (of nasal
swab), or detection of
antibodies (IgG or total
antibodies in serum)
combined with a
history of COVID-19
symptoms during
pregnancy.

Exclusion criteria:
Duplicate data, no
registered department,
and not pregnant at
time of COVID-19 test

Hospitalization: admission to hospital due
to COVID-19 symptoms
Non-elective readmissions: NR

Comments: None

Comorbid Conditions: NR
Risk Markers: NR

Long-term Sequelae: NR

Author: Abayomi®®
Year: 2021
Data Extractor: DOS

Reviewer: CNS
Study Design: Cohort

Study Objective: To
assess the hypothesis
that hypertension
worsens the morbidity
and mortality outcomes
of confirmed COVID-19
patients.

IVA Score: 23 (moderate)

Population: N=2075

Setting: 10 designated
isolation and
treatment centers and
hospitals dedicated
solely to the treatment
of COVID-19

Location: Nigeria

Study dates: February
27 - July 6, 2020

Inclusion criteria:
Adult COVID-19
patients 218 years of
age who were
consecutively admitted
with RT-PCR results
confirming COVID-19.

Exclusion criteria: NR

Medical Condition, n/N (%):

Asthma: 42/2075 (2.0%)

Control/Comparison group, n/N (%):
No asthma: 2033/2075 (98.0%)

Medical Condition(s):
Asthma: ND

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: death during study period
ICU admission: NR

Intubation: NR

Ventilation: NR

Hospitalization: NR

Non-elective readmissions: NR

Comments: None

Severe COVID-19:

aHR: Adjusted Hazard Ratio; model included age, sex,
hypertension, diabetes mellitus, renal disease, HIV/HBV co-
infection, asthma, other cardiovascular diseases, and cancer
HR: Hazard Ratio

Mortality:
® aHR: 1.75 (95% Cl: 0.5-5.7); p=0.354
® HR:2.06 (95% Cl: 0.6-6.5); p=0.218

Severity of Condition: NR

Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study

Population and
Setting

Intervention

Definitions

Outcomes

Author: Adir®’

Year: 2021

Data Extractor: JKK
Reviewer: JH

Study Design: Cohort

Study Objective: To
evaluate the association
between biologics or
systemic corticosteroid
(SCS) use and PCR
positivity for SARS-CoV-2
and COVID-19 severity
and mortality among
asthmatic patients.

IVA Score: 24 (Moderate)

Population: N=80,602;
COVID+ n=8,242

Setting: Database
including data from
primary care,
community specialty
clinics,
hospitalizations,
laboratories, and
pharmacies

Location: Israel

Study dates: March 1 -
December 7, 2020

Inclusion criteria: All
adult (218 years)
asthmatic patients
who underwent PCR
testing for SARS-CoV-2
obtained from
nasopharyngeal swabs
during the study dates;
patients with a positive
PCR test result
constituted a case.

Exclusion criteria: NR

Medical Condition, n/N (%):
Asthma: 8,242/8,242 (100%)

Control/Comparison group, n/N (%):

No asthma: 0/8,242 (0%)

Medical Condition(s):
Asthma: 1ICD-9 code 493.xx

Severity Measure(s): NR
Clinical marker: NR

Treatment/ Associated Therapy:

Steroid Use: in the previous year according
to Anatomical Therapeutic Chemical
classification codes in pharmacy records
Chronic Steroid Treatment: 26 prescriptions
in the previous year according to
Anatomical Therapeutic Chemical
classification codes in pharmacy records
Biologics Use: at least 1 prescription filled
in the 120 days before PCR test according
to Anatomical Therapeutic Chemical
classification codes in pharmacy records;
biologics included benralizumab,
dupilumab, mepolizumab, omalizumab,
and reslizumab

Outcome Definitions:

Mortality: all-cause mortality during 90-
days following PCR test date

ICU admission: NR

Intubation: NR

Ventilation: NR

Hospitalization: NR

Non-elective readmissions: NR

Comments: None

Severe COVID-19:

aHR: Adjusted Hazard Ratio including age, sex, ethnicity,
diabetes, hypertension, ischemic heart disease, obesity,
smoking, and steroids and biologics use

Severity of Condition: NR
Duration of Condition: NR

Treatment/ Associated Therapy:
Mortality among asthmatics:
Steroids Use (compared to none):
® aHR: 1.16 (95% Cl: 0.81-1.64), p=0.418
Recent steroids Use <120 days (compared to none):
® aHR: 1.40 (95% Cl: 0.92-2.15), p=0.120
Former steroids Use 120-365 days (compared to none):
® aHR: 0.93 (95% Cl: 0.57-1.51), p=0.769
Steroids Use 1 Prescription (compared to none):
® aHR: 0.91 (95% ClI: 0.53-1.56), p=0.733
Steroids Use 2 Prescriptions (compared to none):
® aHR: 0.86 (95% Cl: 0.42-1.78), p=0.694
Steroids Use 23 Prescriptions (compared to none):
® aHR: 1.64 (95% Cl: 1.05-2.59), p=0.032
Chronic Steroid Treatment (compared to none):
® aHR: 2.00 (95% Cl: 1.18-3.40), p=0.010
Biologics Use (compared to none):
® aHR: 1.04 (95% ClI: 0.14-7.59), p=0.969

Comorbid Conditions:
Mortality among asthmatics:
Diabetes:

® aHR: 1.73 (95% Cl: 1.22-2.47), p=0.002
Hypertension:

® aHR: 1.44 (95% Cl: 0.87-2.37), p=0.154
Obesity:

® aHR: 1.12 (95% Cl: 0.79-1.59), p=0.514
Ischemic Heart Disease:

® aHR: 1.85 (95% Cl: 1.31-2.60), p<0.001

Risk Markers:
Mortality among asthmatics:
Asthma
Age (for each year increase):

® aHR: 1.11 (95% Cl: 1.09-1.12), p<0.001
Male sex:

® aHR: 1.63 (95% Cl: 1.14-2.33), p=0.008
Arab ethnicity (compared to Jewish ethnicity):

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study

Population and
Setting

Intervention

Definitions

Outcomes

® aHR: 1.07 (95% Cl: 0.71-1.63), p=0.723
Smoking (ever compared to never):

® aHR: 0.74 (95% Cl: 0.50-1.09), p=0.124

Long-term Sequelae: NR

Author: Akhtar!
Year: 2021

Data Extractor: MC
Reviewer: JH/MW
Study Design: Cohort

Study Objective: To
identify the clinical
outcomes and determine
the impact of various
factors, such as age,
gender, and number and
types of underlying
comorbidities in patients
with COVID-19, that can
resultantly contribute to
adverse clinical
outcomes, including
COVID-19 severity,
requirement of ICU
admission, ventilator aid,
and mortality.

IVA Score: 24
(Moderate)

Population: N= 1,812

Setting: Four major
tertiary care hospitals

Location: Pakistan

Study dates: February
- August 2020

Inclusion criteria:
Patients admitted to
one of four major
hospitals in the
Rawalpindi-Islamabad
region of Pakistan
between the study
dates with confirmed
COVID-19 diagnosis by
real-time reverse
transcription—
polymerase chain
reaction (RT-PCR).

Exclusion criteria:
Patients with COVID-19
who had
immunological
diseases or missing
data.

Medical Condition, n/N (%):
Asthma: 93/1,812 (5.1%)

Control/Comparison group, n/N (%):
No asthma: 1,719/1,812 (94.9%)

Medical Condition(s):
Asthma: ND

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:
Mortality: ND

ICU admission: ND
Intubation: NR

Ventilation: ND
Hospitalization: NR
Non-elective readmissions: NR

Comments: None

Severe COVID-19:
aOR: Multivariable Logistic Regression; model included age,
gender, number and types of comorbidities except for anemia

Mortality, n/N (%):
Asthma:

® a0R: 2.4 (95% Cl: 1.5-4.0), p < 0.001
® Died: 53/469 (11.3%)
® Survived: 40/1,343 (3.0%)

ICU Admission, n/N (%):
Asthma:

® aOR: 2.4 (95% Cl: 1.5-4.0), p < 0.001
® |CU Admission: 51/443 (11.5%)
® No ICU Admission: 42/1,369 (3.0%)
Ventilation, n/N (%):
Asthma:
® a0R: 2.1 (95% CI: 1.3-3.5), p = 0.003

® Ventilation: 45/390 (11.5%)
® No ventilation: 48/1,422 (3.4%)

Severity of Condition: NR

Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Author: Antoon?!

Year: 2021

Data Extractor: DOS

Reviewer: MW

Study Design: Cohort

Population: N=19,976

Setting: 45 tertiary
care hospitals affiliated
with the Children’s
Hospital Association

Location: US

Medical Condition, n/N (%):
Asthma: n/N = NR

Control/Comparison group, n/N (%):
No asthma: n/N = NR

Medical Condition(s):

Asthma: ICD-10 codes J4521, J4522, 14531,
J4532, 14541, 14542, J4551, 4552, 145901,
145902; exclude patients <2 years of age

Severity Measure(s): NR

Clinical marker: NR

Severe COVID-19:

aOR: Multivariable Logistic Regression; model included race
and ethnicity, age, sex, payor, cardiovascular complex chronic
conditions, neurologic/neuromuscular complex chronic
conditions, obesity/type 2 diabetes mellitus, pulmonary
complex chronic conditions, asthma, and immunocompromised
complex chronic conditions

Hospitalization:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study Population and Intervention Definitions Outcomes
Setting
Study dates: April 1 - Treatment/ Associated Therapy: NR Asthma:

Study Objective: To
determine the clinical
factors associated with
severe COVID-19 among
children and adolescents
in the United States.

IVA Score: 23 (moderate)

September 30, 2020

Inclusion criteria:
Patients 30 days to 18
years of age
discharged from
emergency
department or
inpatient setting with a
primary diagnosis of
COVID-19 (ICD-10
codes U.071 and
U.072) during study
dates.

Exclusion criteria:
Patients with
secondary diagnoses of
COVID-19, pediatric
patients with surgical
diagnoses, and
neonates who never
left the hospital.

Outcome Definitions:

Mortality: NR

ICU admission: NR

Intubation: NR

Ventilation: NR

Hospitalization: inpatient admission to
hospital floor or ICU

Non-elective readmissions: NR

Comments: None

 aOR: 1.41 (95% Cl: 1.26-1.59); p=NR
Severity of Condition: NR
Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR
Risk Markers: NR

Long-term Sequelae: NR

Author: Aveyard?
Year: 2021

Data Extractor: TR
Reviewer: DOS

Study design:
Retrospective cohort
study

Study Objective: To
assess whether
chronic lung disease
or use of inhaled
corticosteroids (ICS)
affects the risk of
contracting severe
COVID-19.

Population: N=
8,256,161

Setting: 1,205
general practices

Location: England,
UK

Study dates:
January 24, 2020-
April 30, 2020
Inclusion criteria:
All patients aged 20
years and older
registered with one
of the 1,205 general
practices in England
contributing to the
QResearch database
(version 44,
uploaded March 23,

Medical Condition, n/N (%):
Asthma: 1,090,028/8,256,161
(13.2%)

Control/Comparison group, n/N
(%):

No Asthma: 7,166,133/8,256,161
(86.8%)

Medical Condition(s):
Asthma: ND

Severity Measure(s):

Active asthma: having at least one
prescription for asthma medication
Severe asthma: being prescribed at
least three different classes of
medication for asthma in the year
before cohort entry

Clinical marker: NR

Treatment/ Associated Therapy: NR
Inhaled corticosteroids (ICS):
commonly used treatments for
airways disease

Outcome Definitions:
Mortality: confirmed or suspected
COVID-19 (ICD-10 codes U07.1 and

Severe COVID-19:

aHR: Adjusted Hazard Ratio for all other respiratory
diseases, ethnicity, socioeconomic status, region of
England, body-mass index, smoking status, non-
smoking-related illness (hypertension, type 1 diabetes,
chronic liver disease, chronic neurological disease) and
smoking-related illness (coronary heart disease, stroke,
atrial fibrillation, type 2 diabetes, chronic kidney
disease)

HR: Hazard Ratio

Mortality, n/N (%):

Asthma:
e aHR:0.99 (95% Cl: 0.91-1.07)
e HR:0.96 (95% Cl: 0.89-1.04)
e Asthma: 762/1,090,028 (0.1%)

ICU admission, n/N (%):

Asthma:
e aHR: 1.08 (95% Cl: 0.93-1.25)
o HR: 1.05 (95% CI: 0.91-1.22)
o 213/1,090,028 (<0.1%)

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study Population and Intervention Definitions Outcomes
Setting
IVA Score: 24 2020) were included U07.2) on the death certificate,
(moderate) in this population including deaths in and out of hospital | Hospitalization, n/N (%):

cohort study. Data
were linked to
Public Health
England’s database
of SARS-CoV-2
testing and English
hospital admissions,
ICU admissions, and
deaths for COVID-
19.

Exclusion criteria:
NR

ICU admission: admission to an ICU
with severe COVID-19 (ICD-10 code
U07.1 or U07.2) in Intensive Care
National Audit and Research Centre
(ICNARC) records

Intubation: NR

Ventilation: NR

Hospitalization: positive test for SARS-
CoV-2 and appearing in the Hospital
Episode Statistics dataset as an in-
patient within 30 days of that test or
having an International Classification
of Diseases (ICD)-10 code U07.1 for
confirmed COVID-19 or U07.2 for
suspected COVID-19

Non-elective readmissions: NR

Comments: None

Asthma:
e aHR:1.18 (95% Cl: 1.13-1.24)
e HR:1.22(95% Cl: 1.17-1.28)
e Asthma: 2,266/1,090,028 (0.2%)

Severity of Condition:
Mortality, n/N (%):
Active asthma:
e aHR:1.05 (95% Cl: 0.96-1.15)
e HR:1.62(95% Cl: 1.49-1.77)
e Active asthma: 602/535,126 (0.1%)
Severe asthma:
e aHR:1.08 (95% Cl: 0.98-1.19)
e HR:1.78 (95% Cl: 1.62-1.95)
e Severe asthma: 476/385,702 (0.1%)

ICU admission, n/N (%):
Active asthma:

e aHR:1.34 (95% Cl: 1.14-1.58)

o HR: 1.73 (95% Cl: 1.47-2.03)

e Active asthma: 165/535,126 (<0.1%)
Severe asthma:

e aHR: 1.30 (95% Cl: 1.08-1.58)

e HR:1.79 (95% Cl: 1.49-2.15)

e Severe asthma: 124/385,702 (<0.1%)

Hospitalization, n/N (%):
Active asthma:

e aHR: 1.26 (95% Cl: 1.20-1.33)

e HR:1.95 (95% Cl: 1.85-2.05)

e Active asthma: 1,720/535,126 (0.3%)
Severe asthma:

e aHR: 1.29 (95% Cl: 1.22-1.37)

e HR:2.14 (95% Cl: 2.02-2.26)

e Severe asthma: 1,369/385,702 (0.4%)

Duration of Condition: NR

Treatment/ Associated Therapy:
Mortality:
ICS:

e aHR: 1.15 (95% CI: 1.01-1.31)

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.

Page 32 of 142



Study

Population and
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Intervention

Definitions

Outcomes

e HR: 2.63 (95% CI: 2.44-2.84)

ICU admission:

ICS:
e aHR: 1.63 (95% Cl: 1.18-2.24)
e HR: 2.10 (95% Cl: 1.78-2.46)

Hospitalization:
ICS:

® aHR: 1.13 (95% Cl: 1.03-1.23)
® HR:2.72 (95% Cl: 2.60-2.85)

Comorbid Conditions: NR

Risk Markers:

Mortality among asthma patients, n/N (%):

Age: p=0.001
20-39:
e HR: 2.11 (95% Cl: 1.00-4.42)
e Died: 9/459,751 (<0.01%)
40-59:
e HR: 1.27 (95% Cl: 0.95-1.69)
e Died: 54/352,853 (0.02%)
60-79:
e HR: 1.09 (95% Cl: 0.96-1.24)
e Died: 275/218,881 (0.13%)
> 80:
e HR: 0.85 (95% Cl: 0.77-0.95)
o Died: 424/58,543 (0.72%)
Sex: p=0.628
Women:
e HR: 0.97 (95% Cl: 0.86-1.08)
o Died: 362/571,497 (0.06%)
Men:
e HR:1.01 (95% Cl: 0.90-1.12)
e Died: 400/518,531 (0.08%)
Ethnic group: p=0.448
White:
e HR: 0.96 (95% Cl: 0.87-1.05)
e Died: 514/84,083 (0.61%)
Asian:
e HR: 1.00 (95% Cl: 0.78-1.27)
e Died: 80/68,014 (0.12%)
Black:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Definitions

Outcomes

e HR: 0.97 (95% Cl: 0.72-1.32)

e Died: 48/2,835 (1.69%)
Chinese:

e HR:0.95 (95% Cl: 0.22-4.03)

e Died: <5/3,503 (0.14%)
Other or not recorded:

e HR:1.14 (95% Cl: 0.94-1.38)

e Died: 118/206,076 (0.06%)
Smoking status: p=0.396
Non-smoker:

e HR: 0.99 (95% Cl: 0.89-1.10)

e Died: 374/624,797 (0.06%)
Ex-smoker:

e HR:0.99 (95% Cl: 0.88-1.11)

e Died: 341/257,566 (0.13%)
Current smoker:

e HR:0.91 (95% Cl: 0.65-1.26)

e Died: 40/193,373 (0.02%)

ICU admission among asthma patients, n/N (%):

Age: p=0.015
20-39:

e HR: 2.16 (95% Cl: 1.40-3.33)

® ICU admission: 28/459,751 (0.01%)
40-59:

e HR:1.03 (95% Cl: 0.81-1.30)

e |CU admission: 78/352,853 (0.02%)
60-79:

e HR: 1.03 (95% Cl: 0.83-1.27)

e |CU admission: 103/218,881 (0.05%)
> 80:

e HR: 0.61 (95% Cl: 0.22-1.69)

® ICU admission: <5/58,543 (0.01%)
Sex: p=0.021
Women:

e HR:1.36 (95% Cl: 1.07-1.74)

e |CU admission: 84/571,497 (0.01%)
Men:

e HR:0.95 (95% Cl: 0.79-1.15)

e |CU admission: 129/518,531 (0.02%)
Ethnic group: p=0.230
White:

e HR:1.18 (95% Cl: 0.97-1.43)

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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e |CU admission: 124/784,083 (0.02%)
Asian:

e HR:0.94 (95% Cl: 0.65-1.34)

e |CU admission: 34/68,014 (0.05%)
Black:

e HR: 1.33 (95% Cl: 0.88-2.02)

e |CU admission: 26/28,352 (0.09%)
Chinese:

e HR:0.99 (95% Cl: 0.13-7.56)

e |CU admission: <5/3,503 (0.14%)
Other or not recorded:

e HR: 0.77 (95% Cl: 0.52-1.13)

e |CU admission: 28/206,076 (0.01%)
Smoking status: p=0.725
Non-smoker:

e HR:1.06 (95% Cl: 0.88-1.28)

e |CU admission: 124/624,797 (0.02%)
Ex-smoker:

e HR: 1.14 (95% Cl: 0.90-1.45)

e |CU admission: 81/257,566 (0.03%)
Current smoker:

e HR:0.79 (95% Cl: 0.36-1.73)

e |CU admission: 7/193,373 (<0.01%)

Hospitalization among asthma patients, n/N (%):
Age: p<0.0001
20-39:

o HR: 1.59 (95% CI: 1.37-1.86)

® Hospitalized: 206/459,751 (0.04%)
40-59:

e HR: 1.43 (95% Cl: 1.29-1.57)

e Hospitalized: 507/352,853 (0.14%)
60-79:

e HR: 1.19 (95% Cl: 1.10-1.28)

e Hospitalized: 847/218,881 (0.39%)
2 80:

® HR: 0.93 (95% Cl: 0.86-1.00)

o Hospitalized: 706/58,543 (1.21%)
Sex: p=0.0001
Women:

o HR: 1.29 (95% Cl: 1.21-1.37)

e Hospitalized: 1,238/571,497 (0.22%)
Men:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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o HR: 1.08 (95% Cl: 1.01-1.15)

e Hospitalized: 1,028/518,531 (0.20%)
Ethnic group: p=0.868
White:

o HR: 1.20 (95% Cl: 1.14-1.27)

e Hospitalized: 1,539/784,083 (0.20%)
Asian:

e HR:1.16 (95% Cl: 1.01-1.33)

e Hospitalized: 252/68,014 (0.37%)
Black:

e HR: 1.10 (95% Cl: 0.93-1.31)

e Hospitalized: 149/28,352 (0.53%)
Chinese:

o HR: 1.07 (95% Cl: 0.43-2.67)

e Hospitalized: 5/3,503 (0.14%)
Other or not recorded:

e HR:1.15 (95% Cl: 1.02-1.29)

e Hospitalized: 321/206,076 (0.16%)
Smoking status: p=0.286
Non-smoker:

e HR:1.18 (95% Cl: 1.11-1.25)

o Hospitalized: 1,205/624,797 (0.19%)
Ex-smoker:

e HR: 1.16 (95% Cl: 1.07-1.25)

e Hospitalized: 868/257,566 (0.34%)
Current smoker:

e HR:1.32 (95% Cl: 1.12-1.55)

e Hospitalized: 182/193,373 (0.09%)

Long-term Sequelae: NR

Author: Beatty?
Year: 2021
Data Extractor: JKK

Reviewer: CNS
Study Design: Cohort

Study Objective: To
characterize the
epidemiology of COVID-
19 hospitalized patients
in wave 1 of the COVID-
19 pandemic in Ireland

Population: N=4,086

Setting: All public
acute hospitals

Location: Ireland

Study dates: February
29 —July 31, 2020

Inclusion criteria:
Hospital Inpatient
Enquiry (HIPE) record
national dataset,
including COVID-19

Medical Condition, n/N (%):

Asthma: 132/4,086 (3.2%)

Control/Comparison group, n/N (%):
No Asthma: 3,954/4,086 (96.8%)

Medical Condition(s):

Asthma: ICD-10 codes J44 and J45

Severity Measure(s): NR

Clinical marker: NR

Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: in hospital mortality

ICU admission: ND
Intubation: NR
Ventilation: NR
Hospitalization: NR

Severe COVID-19:

aOR: Multivariable Logistic Regression; adjusted for age group,

gender, and comorbidities

Mortality, n/N (%):
Asthma

® aOR: 1.0 (95% Cl: 0.48-2.14), p=not significant

ICU Admission, n/N (%):
Asthma

® a0OR: 1.3 (95% Cl: 0.79-2.11), p=not significant

Severity of Condition: NR

Duration of Condition: NR

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Intervention

Definitions

Outcomes

and identify factors
independently associated
with adverse outcomes,
specifically long length of
stay, ICU admission and
in hospital mortality.

IVA Score:
Asthma: 24 (moderate)
COPD: 23 (moderate)

discharge episodes
admitted during the
study dates; COVID-19-
related discharge were
defined by the
presence of ICD-10-AM
codes U07.1, B34.2, or
B97.2.

Exclusion criteria:
Records with
admission dates prior
to the date of Ireland’s
first confirmed case of
COVID-19 (February
29, 2020) and records
with an admission date
between July 31 and
August 10, 2020.

Non-elective readmissions: NR

Comments: None

Treatment/ Associated Therapy: NR
Comorbid Conditions: NR
Risk Markers: NR

Long-term Sequelae: NR

Author: Beken®®
Year: 2021

Data Extractor: DOS
Reviewer: MW

Study design: Case-
control

Study Objective: To
investigate the
frequency of allergic
diseases in pediatric
patients with COVID-
19 on the basis of
clinical and laboratory
evaluation and
evaluated whether
allergic diseases are a
risk factor for
hospitalization.

IVA Score: 20
(moderate)

Population: N=107

Setting: Tertiary
reference hospital
with COVID-19
outpatient clinic in
emergency
department where
all suspected cases
are evaluated

Location: Turkey

Study dates: March
15 - May 31, 2020

Inclusion criteria:
Children aged 0-18
years old admitted
to the COVID-19
clinic with a positive
PCR test for SARS-
CoV-2 or
hospitalized for
COVID-19 with a
positive PCR test for

Medical Condition, n/N (%):
Asthma: 7/107 (6.5%)

Control/Comparison group, n/N
(%):
No asthma: 100/107 (93.5%)

Medical Condition(s):

Asthma: physician-diagnosis based on
respiratory symptoms typical of
asthma plus documentation of
variable airflow limitation by
pulmonary function tests (PFTs)
(FEV<80%), FEV1FVC<80%, and >12%
reversibility of FEV1) for children older
than 5 years and based on the
modified asthma predictive index for
children 5 years old and younger;
patients were evaluated in pediatric
allergy immunology and pediatric
pulmonology departments 1 to 4
months after discharge or having a
negative PCR test for SARS-CoV-2

Severity Measure(s): NR

Clinical marker: NR

Treatment/ Associated Therapy: NR
Outcome Definitions:

Mortality: NR
ICU admission: NR

Severe COVID-19:
*Odds ratio [OR] (95% Cl) calculated by ERT; n/N (%)

Hospitalization, n/N (%):
Asthma:
e *OR: 0.54 (95% Cl: 0.12-2.56)
o Hospitalized: 3/61 (4.9%)
o Not hospitalized: 4/46 (8.7%)
e p=0.46

Severity of Condition: NR

Duration of Condition: NR

Treatment/ Associated Therapy: NR

Comorbid Conditions: NR

Risk Markers:

aOR: Adjusted odds ratio; multivariable logistic
regression model; model included asthma with or
without allergic rhinitis, atopic dermatitis, pet at home,

and passive tobacco exposure

Age, median months (IQR):
o Hospitalized: 102 (26.5-190)

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Outcomes

SARS-CoV-2, or
those hospitalized
for COVID-19 with a
negative PCR test
for SARS-CoV-2, a
chest CT scan
compatible with
COVID-19 (i.e.,
bilateral distribution
of ground-glass
opacities with or
without
consolidation in
posterior and
peripheral lungs;
multifocal, patchy,
or segmental
consolidation
distributed in
subpleural areas or
along with
bronchovascular
bundles; and a
reticular pattern
with interlobular
septal thickening,
crazy paving
pattern, and air
bronchogram), and
direct contact with
people with SARS-
CoV-2 confirmed by
PCR testing.

Exclusion criteria:
NR

Intubation: NR

Ventilation: NR

Hospitalization: determined according
to the American Academy of Pediatrics
as follows: 1) hypoxemia (peripheral
capillary oxygen saturation of <92%),
2) infant less than 3 to 6 months of
age; 3) tachypnea; 4) respiratory
distress; 5) signs of dehydration or
reduced oral intake; 6) capillary refill
of more than 2 seconds; 7) toxic
appearance; 8) underlying
comorbidities; 9) complications; 10)
failure of outpatient therapy
Non-elective readmissions: NR

Comments: None

e Not hospitalized: 103.5 (39.8-170.3)
e p=0.84

Sex, male, n/N (%):
e Hospitalized: 35/61 (57.4%)
e Not hospitalized: 23/46 (50%)
e p=0.45

Passive tobacco exposure, n/N (%):
e aOR: 1.596 (95% Cl: 0.654-3.892), p=0.30
e Hospitalized: 22/61 (36.1%)
o Not hospitalized: 12/46 (26.1%)
e p=0.27

Long-term Sequelae: NR

Author: Beltramo*

Year: 2021

Data Extractor: MC

Reviewer: DOS

Population:
N= 89,530 COVID-19
patients

Setting: Public and
private hospitals

Location: France

Medical Condition, n/N (%):
Asthma: 3,273/89,530 (3.66%)

Control/Comparison group, n/N
(%):
No CRD: 75,179/89,530 (84.0%)

Medical Condition(s):
Asthma: ICD-10 J45, J46

Severity Measure(s): NR

Clinical marker: NR

Severe COVID-19:

aOR: Adjusted odds ratio; adjusted for obesity, diabetes,
hypertension, heart failure, atherosclerotic heart
disease, sex, and age as a continuous variable

OR: Odds ratio

Mortality, n/N (%):
Asthma:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study design:
Retrospective cohort

Study Objective: To
describe and compare
chronic respiratory
diseases (CRD) in
hospitalized patients
suffering from COVID-
19 or influenza (2018-
2019 season), and to
describe and compare
respiratory
complications for
COVID-19 patients
with CRD to COVID-19
patients without CRD
and to influenza
patients.

IVA Score: 24
(moderate)

Study dates: COVID-
19 cohort: March 1 -
April 30, 2020

Inclusion criteria:
For the COVID-19
cohort, all patients
hospitalized for
COVID-19 during the
study dates were
included and
identified by the
primary, related or
associated
diagnoses by the
ICD-10 codes U0710,
U0711, U0712,
U0714 or UO715,
regardless of their
age. Data obtained
from the national
Programme de
Medicalisation des
Systemes
d’Information
(PMSI) database.

Exclusion criteria:
NR

Treatment/ Associated Therapy, n/N
(%): NR

Outcome Definitions:

Mortality: in-hospital mortality during
hospitalization

ICU admission: ND

Intubation: NR

Ventilation: NR

Hospitalization: NR

Non-elective readmissions: NR

Comments: none

© a0OR: 0.82 (95% Cl: 0.71-0.94)

e OR: 0.51 (95% Cl: 0.45-0.58)

e Asthma: 266/2973 (9.0%)

e No CRD: 11222/75179 (14.93%)
e p<0.05

ICU admission, n/N (%):
Asthma:
e a0OR: 1.23 (95% Cl: 1.12-1.36)
e OR: 1.35(95% Cl: 1.23-1.48)
e Asthma: 570/2973 (19.2%)
e No CRD: 12119/75179 (16.12%)
 p<0.05
Severity of Condition: NR
Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Author: Bergman®
Year: 2021

Data Extractor: DOS
Reviewer: CS

Study design: Case-
control

Study Objective: To
investigate the

Population: N=502,
656

Setting: Nationwide
registries

Location: Sweden
Study dates: Up to

mid-September
2020

Medical Condition, n/N (%):
Asthma: 4,493/68,575 (6.6%)

Control/Comparison group, n/N
(%):
Asthma: 27,746/434,081 (6.4%)

Medical Condition(s):
Asthma: ICD9/10 )45, 146, 493

Severity Measure(s): NR

Clinical marker: NR

Treatment/ Associated Therapy:
Corticosteroids, systemic: ND

Immunosuppressants: ND

Outcome Definitions:

Severe COVID-19:

aHR: Adjusted hazard ratio; cox regression; model
included demographic variables, comorbidities, and
prescription medications: Adjusted hazard ratio; cox
regression; model included demographic variables,
comorbidities, and prescription medications

HR: Unadjusted hazard ratio

aOR: Adjusted odds ratio; multinomial logistic
regression; model included demographic variables,
comorbidities, and prescription medications: Adjusted
odds ratio; multinomial logistic regression; model
included demographic variables, comorbidities, and
prescription medications

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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importance of
potential medical and
demographic risk
factors for COVID-19
diagnosis,
hospitalization (with
or without ICU
admission), and
subsequent all-cause
mortality during the
first wave of COVID-
19.

IVA Score: 26 (low)

Inclusion criteria: All
cases of COVID-19
confirmed in
Sweden until mid-
September 2020.
Reporting confirmed
cases is required by
law. Control
population
comprised of
random sample of 5
non-diagnosed
individuals for each
COVID-19 case. Each
control was residing
in Sweden on
January 1, 2020 and
was alive on January
31, 2020.

Exclusion criteria:
Persons were
excluded from
models if they had
missing data on at
least one of the
included variables.

Mortality: All-cause mortality until
October 1, 2020

ICU admission: ICU hospitalization for
confirmed COVID-19 (ICD-10 U071)
Intubation: NR

Ventilation: NR

Hospitalization: non-ICU
hospitalization with confirmed COVID-
19 (ICD-10 U071)

Non-elective readmissions: NR

Comments: None

OR: Unadjusted odds ratio; univariable logistic

regression

Mortality:

Asthma:
® aHR: 0.85 (95% Cl: 0.78-0.93)
e HR: 1.22 (95% Cl: 1.12-1.33)

ICU admission, n/N (%):
Asthma:
e aOR: 1.53 (95% Cl: 1.30-1.79)

e OR: 1.35(95% Cl: 1.17-1.56)
e ICU admission: 211/2494 (8.5%)

Hospitalization, n/N (%):
Asthma:
® aOR: 1.22 (95% Cl: 1.13-1.31)

e OR: 1.43 (95% Cl: 1.35-1.52)
o Hospitalized: 1,419/16,083 (8.8%)

Severity of Condition: NR

Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Author: Bloom¥
Year: 2021

Data Extractor: JKK
Reviewer: DOS
Study design:

Prospective cohort
study

Population:
N=75,463 patients

Setting: 258 health-
care facilities

Location: England,
Scotland, and Wales

Study dates:
January 17-August
3, 2020

Medical Condition, n/N (%):
Asthma: 7,859/75,463 (10.4%)
Asthma and COPD: 2,701/75,463
(3.6%)

Control/Comparison group, n/N
(%):

No Respiratory Condition:
55,267/75,463 (73.2%)

Medical Condition(s):

Asthma: “asthma” indicated on case
report form or (for patients age <50
years) patients without COPD who
were taking inhaled asthma
medication within 2 weeks of
admission

COPD: “chronic pulmonary disease
(no asthma)” entered on case report
form

Severity Measure(s): NR

Severe COVID-19:
aHR: Adjusted Hazard Ratio (95% Cl)

Severity of Condition: NR
Duration of Condition: NR

Treatment/ Associated Therapy:

Mortality among rt-PCR confirmed COVID-19+ patients:

Asthma, 16-49 years:
® No asthma: Ref

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study Objective: To
characterize people
with COVID-19
admitted to hospital
with underlying
respiratory disease,
assess the level of care
received, measure in-
hospital mortality, and
examine the effect of
inhaled corticosteroid
use.

IVA Score: 24
(moderate)

Inclusion criteria: All
patients admitted to
hospital between
January 17 — August
3, 2020 that were
either COVID-19
positive or highly
suspected but
unproven cases of
COVID-19 were
eligible. SARS-CoV-2
was confirmed via
RT-PCR.

Exclusion criteria:
Patients without
data available on
comorbidities or
admitted to hospital
after August 3,
2020.

Severe Asthma: prescribed an inhaled
corticosteroid plus LABA plus another
maintenance asthma medication

Clinical marker: NR

Treatment/ Associated Therapy:
ICS: inhaled corticosteroid

LABA: long-acting beta-agonists
SABA: short-acting beta-agonists

Outcome Definitions:
Mortality: ND

ICU admission: NR

Intubation: NR

Ventilation: NR
Hospitalization: NR
Non-elective readmissions: NR

Comments:
Patient follow-up ended on August 17,
2020.

Data were presented for COVID-19
positive via signs and symptoms and
lab-confirmed but only data on lab-
confirmed patients was extracted.

e No asthma therapy, aHR: 1.21 (95% Cl: 0.75-1.95),
p=0.435
® SABA, aHR: 1.01 (95% Cl: 0.62-1.65), p=0.964
® |CS, aHR: 0.99 (95% Cl: 0.65-1.49), p=0.956
® |CS+LABA, aHR: 1.03 (95% ClI: 0.68-1.55), p=0.898
® Severe asthma: aHR: 2.08 (95% Cl: 1.32-3.26),
p=0.002

Asthma, 250 years:

® No respiratory disease, no inhaled steroids: Ref

e No inhaled steroids, aHR: 0.97 (95% Cl: 0.90-1.05),
p=0.455

e ICS, aHR: 0.88 (95% ClI: 0.82-0.94), p<0.001
Comorbid Conditions: NR

Risk Markers:
Mortality among rt-PCR confirmed COVID-19+ patients:
Age, 16-25 years: ref
® 25-40 years, aHR: 1.95 (95% Cl: 1.14-3.34), p=0.014
® 40-50 years, aHR: 3.67 (95% Cl: 2.18-6.17), p<0.001
Age, 50-70 years: ref
® 70-80 years, aHR: 1.93 (95% Cl: 1.85-2.01), p<0.001
® >80 years, aHR: 2.63 (95% Cl: 2.53-2.74), p<0.001
Sex, male: ref
Sex, female:
® 16-49 years, aHR: 0.69 (95% Cl: 0.58-0.83), p<0.001
® >50 years, aHR: 0.78 (95% Cl: 0.76-0.80), p<0.001
Race, White: ref
Race, Asian:
® 16-49 years, aHR: 0.88 (95% Cl: 0.66-1.17), p=0.366
e >50 years, aHR: 1.28 (95% Cl: 1.19-1.37), p<0.001
Race, Black:
e 16-49 years, aHR: 0.76 (95% Cl: 0.51-1.13), p=0.166
e >50 years, aHR: 1.14 (95% Cl: 1.05-1.24), p=0.003
Race, Other:
® 16-49 years, aHR: 0.94 (95% Cl: 0.73-1.21), p=0.616
® >50 years, aHR: 1.08 (95% Cl: 1.01-1.15), p=0.018
Smoking status, current: ref
Smoking status, never:
e 16-49 years, aHR: 1.03 (95% Cl: 0.78-1.35), p=0.825
e >50 years, aHR: 0.98 (95% Cl: 0.92-1.06), p=0.662

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Smoking status, former:
® 16-49 years, aHR: 0.83 (95% Cl: 0.57-1.20), p=0.321
® >50 years, aHR: 1.03 (95% Cl: 0.96-1.10), p=0.453
IMD Quintile, 1: ref
IMD Quintile, 2:
® 16-49 years, aHR: 1.34 (95% Cl: 0.94-1.91), p=0.109
e >50 years, aHR: 1.04 (95% Cl: 1.00-1.09), p=0.053
IMD Quintile, 3:
e 16-49 years, aHR: 1.34 (95% Cl: 0.94-1.90), p=0.106
e >50 years, aHR: 1.03 (95% Cl: 0.98-1.07), p=0.208
IMD Quintile, 4:
® 16-49 years, aHR: 1.58 (95% Cl: 1.14-2.19), p=0.007
® >50 years, aHR: 1.03 (95% Cl: 0.99-1.08), p=0.164
IMD Quintile, 5:
® 16-49 years, aHR: 1.66 (95% Cl: 1.22-2.28), p=0.002
® >50 years, aHR: 1.05 (95% Cl: 1.01-1.10), p=0.012

Long-term Sequelae: NR

Author: Bloom®
Year: 2022

Data Extractor: MC
Reviewer: DOS/MW
Study Design: Cohort

Study Objective: To
determine the effect of
asthma phenotype on
three levels of COVID-19
outcomes, and to
compare hospitalization
rates to influenza and
pneumonia.

IVA Score: 24 (Moderate)

Population:
N=1,182,675
COVID-19+, N= 14,838

Setting: Primary care
and hospitals

Location: England, UK

Study dates: February
1-June 26, 2020

Inclusion criteria:
Adults 218 years old in
Clinical Practice
Research Datalink
dataset that were alive
on February 1, 2020,
with at least 1 year of
baseline data, and
Hospital Episode
Statistics data- Public
Health England
databases- Office of
National Statistics
linked data. Asthma
cohort included
patients with asthma

Medical Condition, n/N (%):
Asthma: 8,056/14,838 (54.3%)

Control/Comparison group, n/N (%):

General population: 6,782/14,838
(45.7%)

Medical Condition(s):

Asthma: at least one prescription for a
relevant medication (inhaler or oral asthma
medication) in the year before the start of
the study

Severity Measure(s):

1 GP exacerbation: 1 GP-managed
exacerbation for asthma in past 5 years
defined as a prescription of a short course
of oral corticosteroids

>1 GP or hospital exacerbation: >1 GP-
managed or 21 hospital admission for
asthma in the past 5 years

Clinical marker: NR

Treatment/ Associated Therapy:

SABA only: short-acting beta agonist (SABA)
use alone during baseline year
Intermittent inhaled corticosteroid (ICS): 1-
3 prescriptions during baseline year
Regular ICS: 24 prescriptions during
baseline year

Intermittent ICS + add-on: Intermittent ICS
plus an additional asthma maintenance
medication such as inhaled long-acting B-
agonist, oral leukotriene receptor
antagonist, or oral theophylline

Severe COVID-19:

aHR: Multivariable Cox’s proportional

hazard models, stratified by matched set (matched on age, sex,
and GP practice); models adjusted for ethnicity, socioeconomic
status, obesity, cardiac disease, diabetes, cerebrovascular
accident, dementia, cancer, chronic renal failure, atopy,
respiratory disease severity, and asthma exacerbation history
HR: Hazard ratio

Hospitalization, rate per 100,000 [n/N (%)]:
e Asthma: 19.33 [990/8,056 (12.3%)]
e No asthma: 11.08 [979/6,782 (14.4%)]
e p=NR

Severity of Condition: NR
Hospitalization, n/N (%):
1 GP exacerbation vs. 0 GP exacerbations:
e aHR: 1.43 (95% Cl: 1.29-1.58), p<0.001
® HR: 2.65 (95% Cl: 2.42-2.89), p<0.001
>1 GP or hospital exacerbation vs. 0 GP exacerbations:
® aHR: 1.76 (95% Cl: 1.57-1.97), p<0.001
® HR: 3.51 (95% ClI 1.57-1.97), p<0.001

Duration of Condition: NR
Treatment/ Associated Therapy:

Hospitalization, n/N (%):
SABA only:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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code within 3 years
and 21 asthma
medication in baseline
year and no COPD.
Each asthma patient
was matched to at
least one (maximum
three) unexposed
patient from general
population on year of
birth, sex, and general
practice (GP), and no
COPD. COVID-19 was
determined by GP
diagnosis and included
suspected or
confirmed COVID-19.

Exclusion criteria:
Patients under the age
of 18 years, no data
linkage, <1-year
baseline data, or if
they did not meet any
cohort criteria.
Patients in asthma
matched cohort with
COPD co-diagnosis.

Regular ICS + add-on: Regular ICS plus an
additional asthma maintenance medication
such as inhaled long-acting B-agonist, oral
leukotriene receptor antagonist, or oral
theophylline

Outcome Definitions:

Mortality: NR

ICU admission: NR

Intubation: NR

Ventilation: NR

Hospitalization: hospitalization for COVID-
19 ICD-10: U07.1 or U07.2, HES and CHESS
Non-elective readmissions: NR

Comments: None

® aHR: 0.94 (95% Cl: 0.75-1.17), p=0.56

® HR: 1.15 (95% Cl: 0.94-1.42), p=0.18
Intermittent ICS:

® aHR: 0.90 (95% Cl: 0.67-1.21), p=0.49

® HR: 1.06 (95% Cl: 0.81-1.40), p=0.67
Regular ICS:

® aHR: 1.27 (95% Cl: 1.01-1.61), p<0.05

o HR: 1.52 (95% Cl: 1.23-1.89), p<0.001
Intermittent ICS + add-on:

® aHR: 2.00 (95% Cl: 1.43-2.79), p<0.001

® HR: 2.47 (95% Cl: 1.82-3.35), p<0.001
Regular ICS + add-on:

® aHR: 1.63 (95% Cl: 1.37-1.94), p<0.001

o HR: 2.17 (95% CI: 1.89-2.50), p<0.001

Comorbid Conditions: NR
Risk Markers: NR

Long-term Sequelae: NR

Author: Calmes®
Year: 2021

Data Extractor: MW
Reviewer: JH/CNS
Study Design: Cohort

Study Objective: To
determine if patients
with asthma or chronic
obstructive pulmonary
disease (COPD) are at risk
of experiencing an ICU
admission and death as
compared with
nonobstructive patients.

IVA Score:
COPD: 24 (Moderate)

Population: N=596

Setting: University
hospital

Location: Belgium

Study dates: March 18
— April 17, 2020

Inclusion criteria:
Adult patients who
were hospitalized
between the study
dates for COVID-19
which was confirmed
by nasopharyngeal
swab RT-PCR test, who
had asthma, COPD, or
no obstruction present
before COVID-19
diagnosis.

Medical Condition, n/N (%):

Asthma: 57/596 (9.6%)

Control/Comparison group, n/N (%):
No history of obstructive pulmonary

disease: 493/596 (82.7%)

Medical Condition(s):

Asthma: Diagnosis was done by a
pulmonologist according to lung function
tests, bronchodilation test, and
methacholine concentration provoking a
20% fall in FEV1 if necessary

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: amongst hospitalized patients
ICU admission: amongst hospitalized
patients

Intubation: NR

Ventilation: NR

Hospitalization: NR

Non-elective readmissions: NR

Severe COVID-19:

aOR1: Multivariable Logistic Regression (model included: age,
gender, asthma, COPD, cardiopathy, and immunosuppressive

disease)

aOR2: Multivariable Logistic Regression (model included: age,

gender, asthma, COPD, obesity)

aOR3: Multivariable Logistic Regression (model included: age

and gender)

OR: Univariable (Univariate) Logistic Regression

Mortality, n/N (%):

Asthma:
e aOR1: 0.74 (95% Cl: 0.24-2.3), p=0.59
® aOR3: 0.59 (95% Cl: 0.20-1.8), p=0.35
e OR: 0.41 (95% Cl: 0.15-1.2), p=0.098
e Asthma: 4/57 (7.0%)
® No obstruction: 67/493 (13.6%)

ICU admission, n/N (%)

Asthma:
® aOR2: 1.4 (95% Cl: 0.64-3.2), p=0.39
® aOR3: 1.4 (95% Cl: 0.69-3.0), p=0.33
® OR: 1.3 (95% Cl: 0.61-2.6), p=0.53

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Asthma: 24 (Moderate)

Exclusion criteria: NR

Comments: None

e Asthma: 10/57 (17.5%)
© No obstruction: 69/493 (14.0%)

Severity of Condition: NR

Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Author: Cao’
Year: 2021

Data Extractor: CS
Reviewer: MW

Study design: Cohort
study

Study Objective: To
perform a study to
assess the impact of
asthma on COVID-19
diagnosis, presenting
symptoms, disease
severity, and cytokine
profiles.

IVA Score: 23
(moderate)

Population: N=435
COVID-19 positive:
n=343

COVID-19 negative:
n=92

Setting: 2 tertiary
medical centers
within a healthcare
system

Location: Missouri,
USA

Study dates: March-
September 2020

Inclusion criteria:
Adult patients 218
years old who
presented with
symptoms
consistent with
COVID-19 at 2
medical centers for
whom a health care
provider requested
SARS-CoV-2 testing
were included.

Exclusion criteria:
NR

Medical Condition, n/N (%):
Asthma & COVID-19 +: 72/343
(21.0%)

Control/Comparison group, n/N
(%):

No asthma & COVID-19 +:
271/343 (79.0%)

Medical Condition(s):

Asthma: patients were defined as
having a preexisting diagnosis of
asthma if their health records
contained an International
Classification of Diseases, Tenth
Revision code beginning with J45;
Symptoms were self-reported through
participant interviews and additional
medical data were retrieved from
medical records

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: due to COVID-19 or in-
hospital mortality

ICU admission: ND

Intubation: NR

Ventilation: mechanical
Hospitalization: ND

Non-elective readmissions: NR

Comments: None

Severe COVID-19:

aOR: Multivariable Logistic Regression adjusting for
age, sex, race (Black, not Black), COPD, and obesity:
Multivariable Logistic Regression adjusting for age, sex,
race (Black, not Black), COPD, and obesity

Mortality due to COVID-19:
® a0OR: 0.73 (95% Cl: 0.30-1.64), p=0.46

In-hospital mortality:
® a0OR: 0.72 (95% Cl: 0.31-1.57), p=0.42

ICU admission:
 aOR: 0.59 (95% Cl: 0.31-1.08), p=0.01

Mechanical ventilation:
® aOR: 1.10 (95% Cl: 0.56-2.12), p=0.77:

Hospitalization:
® a0OR: 1 (95% Cl: 0.34-3.28), p>0.99:

Severity of Condition: NR

Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Author: Castilla®
Year: 2021

Data Extractor: MW
Reviewer: DOS
Study Design: Cohort

Study Objective: To
evaluate
sociodemographic
characteristics, chronic
conditions and health-
related variables as
independent risk factors
for confirmed infection,
hospitalization, intensive
care unit admission, and
death from SARS-CoV-2
in the second epidemic
surge.

IVA Score:
COPD: 23 (Moderate)
Asthma: 24 (Moderate)

Population:
N = 643,757
COVID-19+ = 35,387

Setting: Community
Location: Spain

Study dates: July -
December 2020

Inclusion criteria:
People covered by the
Navarre Health Service
at least from July 2019,
as well as children
born in Navarre after
this date. Confirmed
COVID-19 cases were
defined as patients
who tested positive for
SARS-CoV-2 by real-
time RT-PCR or antigen
test in a respiratory
tract sample.

Exclusion criteria:
People who had been
confirmed for SARS-
CoV-2 infection before
July 2020, not covered
by the health service,
and were residing in

the region <12 months.

Medical Condition, n/N (%):
Asthma: 2,330/35,387 (6.6%)

Control/Comparison group, n/N (%):
No Asthma: 33,057/35,387 (93.4%)

Medical Condition(s):
Asthma: ND

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: Deaths from SARS-CoV-2
infection during follow-up period of 30
days after infection diagnosis

ICU admission: ND

Intubation: NR

Ventilation: NR

Hospitalization: Hospitalizations from
SARS-CoV-2 infection during follow-up
period of 30 days after diagnosis
Non-elective readmissions: NR

Comments: None

Severe COVID-19:

aRR1: Fully adjusted Relative Risk (model included sex, age,
nursing home resident, healthcare worker, place of birth, place
of residence, income level, smoking status, hospitalization in
prior year, and comorbid conditions)

aRR2: Relative Risk adjusted for age and sex

Mortality, n/N (%):

Asthma:
® aRR1: 1.03 (95%Cl: 0.70-1.51); p=0.886
® aRR2: 1.05 (95%Cl: 0.72-1.54); p=0.796
o Asthma: 28/2330 (1.2%)
e No asthma: 438/33,057 (1.3%)

ICU admission, n/N (%):

Asthma:
® aRR1: 1.84 (95%Cl: 1.19-2.83); p=0.006
® aRR2: 1.94 (95%Cl: 1.26-2.99); p=0.003
e Asthma: 23/2330 (0.99%)
e No asthma: 223/33,057 (0.67%)

Hospitalization, n/N (%):
Asthma:
® aRR1: 1.27 (95%Cl: 1.07-1.50); p=0.006
® aRR2: 1.29 (95%Cl: 1.09-1.53); p=0.003
e Asthma: 147/2330 (6.3%)
e No asthma: 1,933/33,057 (5.8%)
Severity of Condition: NR
Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Author: Choi®

Year: 2021

Data Extractor: MC

Reviewer: JH

Population: N= 7,590
Setting: Hospitals
Location: Korea

Study dates: January
17 - August 3, 2020

Medical Condition, n/N (%):
Asthma: 218/7,590 (2.9%)

Control/Comparison group, n/N (%):
No asthma: 7,372/7,590 (96.5%)

Medical Condition(s):

Asthma: Patients who met the following
criteria: ICD-10 code J45 and J46 as primary
diagnosis or first sub-diagnosis and
prescription of asthma medications on at
least two occasions during outpatient visits
or prescription of asthma medication
following an outpatient visit at least once

Severe COVID-19:

aOR: Multivariate Logistic Regression (adjusted for age, sex,
and underlying conditions)

OR: Univariate Logistic Regression

Mortality, n/N (%):
Asthma:
e aOR: 1.317 (95% Cl: 0.708-2.451), p=0.385

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study Design: Cohort

Study Objective: To
evaluate the effects of
asthma and asthma
medication use on the
prognosis of COVID-19
using the national
medical claims data for
Korean patients.

IVA Score: 24 (Moderate)

Inclusion criteria:
Patients with
confirmed positive
COVID-19 by RNA-PCR
with diagnostic code
for asthma (J45 and
J46) as primary
diagnosis or first sub-
diagnosis, and a
prescription for
asthma medications
from January 2019 to
December 2019: a) 22
occasions as
outpatient visits for
asthma or b) 21
occasion as outpatient
visits for asthma and
admission with
treatment using
systemic
corticosteroids for
asthma exacerbation.

Exclusion criteria: NR

and admission with treatment using
systemic corticosteroids during the
assessment period

Severity Measure(s):

All asthmatic patients were classified based
on the asthma medications used for the
past year as follows:

Step 1 (reference): SABA or short-acting
muscarinic antagonist

Step 2:1CS, LTRA or xanthine

Step 3: ICS/LABA alone, ICS+LTRA or
ICS+xanthine

Step 4: 1ICS/LABA+LAMA, ICS/LABA+LTRA or
ICS/LABA+xanthine

Step 5: oral corticosteroid with a duration
>90days following some modifications of
the GINA treatment guidelines and a
previous study

Clinical marker: NR

Treatment/ Associated Therapy:

ICS alone: inhaled corticosteroid alone
ICS-LABA: inhaled corticosteroid — long-
acting B2-agonist

Inhaled LABA: inhaled long-acting B2-
agonist

Oral LABA: oral long-acting B2-agonist
Patch LABA: patch long-acting B2-agonist
LTRA: leukotriene receptor antagonist
Inhaled SABA: inhaled short-acting acting
B2-agonist

Oral SABA: oral short-acting acting B2-
agonist

Xanthine

Inhaled LAMA: inhaled long-acting
muscarinic antagonist

Outcome Definitions:

Mortality: Death

ICU admission: ND

Intubation: NR

Ventilation: NR

Hospitalization: NR

Non-elective readmissions: NR

Comments: None

e OR: 2.885 (95% Cl: 1.726-4.822), p < 0.001
e Asthma: 17/218 (7.8%)

® No asthma: 210/7,372 (2.8%)

e p<0.001

ICU Admission, n/N (%):

Asthma:
® aOR: 0.656 (95% Cl: 0.295-1.460) p=0.302
e OR:1.143 (95% Cl: 0.531-2.457), p =0.733
e Asthma: 7/218 (3.2%)
e No asthma: 208/7,372 (2.8%)
ep=0.733

Severity of Condition:
Mortality, n/N (%):
Step 2:
© a0OR: 0.068 (95% Cl: 0.005-1.002), p=0.050
e OR: 0.428 (95% Cl: 0.079-2.323), p=0.325
Step 3:
® aOR: 0.055 (95% Cl: 0.001-2.059), p=0.117
® OR: 0.400 (95% Cl: 0.044-3.627), p=0.415
Step 4:
© a0OR: 0.409 (95% Cl: 0.042-3.955), p=0.440
e OR: 0.974 (95% Cl: 0.308-3.078), p=0.964
Step 5:
© a0R: 0.000 (95% Cl: 0.000-999.999), p=0.978
* OR: 0.000 (95% CI: 0.000-999.999), p=0.987

ICU admission, n/N (%):
Step 2:

© a0R: 0.061 (95% Cl: 0.002-1.847), p=0.108

e OR: 0.364 (95% Cl: 0.036-3.626), p=0.389
Step 3:

© aOR: 0.000 (95% Cl: 0.000-999.999), p=0.945

® OR: 0.000 (95% Cl: 0.000-999.999), p=0.967
Step 4:

® aOR: 0.081 (95% Cl: 0.004-1.581), p=0.097

® OR: 0.527 (95% Cl: 0.103-2.714), p=0.444
Step 5:

® aOR: 0.000 (95% Cl: 0.000-999.999), p=0.976

® OR: 0.000 (95% Cl: 0.000-999.999), p=0.987

Duration of Condition: NR

Treatment/ Associated Therapy:

Mortality, n/N (%):

ICS alone, past year:
® aOR: 11.741 (95% Cl: 0.765-180.151), p=0.077
® OR: 1.685 (95% Cl: 0.612-4.637), p=0.313

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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ICS alone, past 2 months:

® aOR: 17.810 (95% Cl: 0.944-336.092), p=0.055

® OR: 2.059 (95% Cl: 0.745-5.691), p=0.164
ICS-LABA, past year:

® aOR: 1.444 (95% Cl: 0.130-16.103), p=0.765

e OR: 1.462 (95% Cl: 0.541-3.951), p=0.454
ICS-LABA, past 2 months:

® a0OR: 3.493 (95% Cl: 0.242-50.396), p=0.358

® OR:1.663 (95% Cl: 0.615-4.502), p=0.316
Oral LABA, past year:

® a0OR:0.890 (95% Cl: 0.113-7.023), p=0.912

® OR: 0.747 (95% Cl: 0.253-2.204), p=0.597
Oral LABA, past 2 months:

® aOR: 0.685 (95% Cl: 0.085-5.508), p=0.722

e OR: 0.872 (95% Cl: 0.295-2.578), p=0.804
Patch LABA, past year:

® aOR:0.139 (95% Cl: 0.003-6.226), p=0.309

® OR:0.252 (95% Cl: 0.032-1.954), p=0.187
Patch LABA, past 2 months:

® aOR:1.358 (95% Cl: 0.016-112.584), p=0.892

e OR:0.296 (95% Cl: 0.038-2.309), p=0.246
LTRA, past year:

® a0OR: 1.203 (95% Cl: 0.070-20.631), p=0.899

e OR: 1.194 (95% Cl: 0.373-3.821), p=0.765
LTRA, past 2 months:

® aOR:1.795 (95% Cl: 0.086-37.650), p=0.707

e OR: 1.699 (95% Cl: 0.534-5.408), p=0.370
Inhaled SABA, past year:

® aOR:1.925 (95% Cl: 0.172-21.588), p=0.595

® OR: 2.505 (95% Cl: 0.941-6.862), p=0.074
Inhaled SABA, past 2 months:

® aOR: 1.273 (95% Cl: 0.112-14.420), p=0.846

e OR: 2.989 (95% Cl: 1.089-8.208), p=0.034
Oral SABA, past year:

® aOR: 1.836 (95% Cl: 0.154-21.926), p=0.631

e OR: 1.382 (95% Cl: 0.372-5.125), p=0.629
Oral SABA, past 2 months:

® a0R: 1.626 (95% Cl: 0.113-23.347), p=0.721

e OR: 1.509 (95% CI: 0.405-5.621), p=0.540
Xanthine, past year:

© aOR: 0.464 (95% Cl: 0.072-2.997), p=0.420

e OR: 1.114 (95% Cl: 0.413-3.003), p=0.831
Xanthine, past 2 months:

® aOR: 0.753 (95% Cl: 0.121-4.690), p=0.761

® OR: 1.360 (95% Cl: 0.504-3.667), p=0.544
Inhaled LAMA, past year:

® a0R: 0.515 (95% Cl: 0.051-5.193), p=0.574

® OR: 5.225 (95% Cl: 1.737-15.716), p=0.003
Inhaled LAMA, past 2 months:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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® aOR: 0.371 (95% Cl: 0.038-3.643), p=0.395
® OR: 5.225 (95% Cl: 1.737-15.716), p=0.003

ICU admission, n/N (%):
ICS alone, past year:

® a0OR: 3.802 (95% Cl: 0.137-105.589), p=0.431

® OR:0.919 (95% Cl: 0.174-4.861), p=0.921
ICS alone, past 2 months:

® a0OR: 2.387 (95% Cl: 0.070-81.543), p=0.629

e OR: 1.107 (95% Cl: 0.209-5.870), p=0.905
ICS-LABA, past year:

© aOR: 0.384 (95% Cl: 0.029-5.036), p=0.466

e OR: 0.629 (95% Cl: 0.119-3.320), p=0.585
ICS-LABA, past 2 months:

® aOR: 0.503 (95% Cl: 0.046-5.451), p=0.572

e OR: 0.711 (95% Cl: 0.135-3.751), p=0.687
Oral LABA, past year:

® aOR:0.373 (95% Cl: 0.021-6.561), p=0.500

e OR: 0.725 (95% Cl: 0.137-3.830), p=0.705
Oral LABA, past 2 months:

® aOR: 0.254 (95% Cl: 0.010-6.487), p=0.407

e OR: 0.841 (95% Cl: 0.159-4.446), p=0.839
Patch LABA, past year:

© a0R: 0.061 (95% Cl: 0.000-50.882), p=0.416

® OR:0.713 (95% Cl: 0.084-6.085), p=0.757
Patch LABA, past 2 months:

© a0OR: 0.521 (95% Cl: 0.000-388.916), p=0.847

® OR: 0.838 (95% Cl: 0.098-7.180), p=0.872
LTRA, past year:

© a0OR: 1.588 (95% Cl: 0.088-28.582), p=0.754

e OR: 0.903 (95% Cl: 0.170-4.789), p=0.905
LTRA, past 2 months:

® aOR: 8.106 (95% Cl: 0.309-212.62), p=0.209

e OR: 1.268 (95% Cl: 0.240-6.697), p=0.780
Inhaled SABA, past year:

® aOR: 2.385 (95% Cl: 0.098-58.120), p=0.594

e OR: 0.642 (95% Cl: 0.122-3.387), p=0.602
Inhaled SABA, past 2 months:

® a0R: 3.253 (95% Cl: 0.083-126.978), p=0.528

® OR: 0.756 (95% Cl: 0.143-3.994), p=0.742
Oral SABA, past year:

® aOR: 4.484 (95% Cl: 0.317-63.484), p=0.267

e OR:5.112 (95% Cl: 1.085-24.096), p=0.039
Oral SABA, past 2 months:

® a0OR: 12.987 (95% Cl: 0.472-357.078), p=0.129

e OR:5.581 (95% Cl: 1.180-26.402), p=0.030
Xanthine, past year:

® aOR: 0.319 (95% Cl: 0.019-5.444), p=0.430

e OR: 1.321 (95% Cl: 0.289-6.045), p=0.720

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.

Page 48 of 142



Study

Population and
Setting

Intervention

Definitions

Outcomes

Xanthine, past 2 months:
® aOR: 0.564 (95% Cl: 0.028-11.527), p=0.710
® OR: 1.597 (95% Cl: 0.349-7.312), p=0.546
Inhaled LAMA, past year:
© aOR: 0.000 (95% Cl: 0.000-999.999), p=0.904
* OR: 0.000 (95% CI: 0.000-999.999), p=0.968
Inhaled LAMA, past 2 months:
® aOR: 0.000 (95% Cl: 0.000-999.999), p=0.917
® OR: 0.000 (95% Cl: 0.000-999.999), p=0.968

Comorbid Conditions: NR
Risk Markers: NR

Long-term Sequelae: NR

Author: Eggert?
Year: 2021
Data Extractor: DOS

Reviewer: MC
Study Design: Cohort

Study Objective: To
evaluate all patients who
tested positive for SARS-
CoV-2 to determine the
impact of asthma and
asthma phenotypes on
disease severity and
outcomes in COVID-19
patients.

IVA Score: 24 (moderate)

Population: N=5,596

Setting: Academic
healthcare system that
includes a tertiary and
quaternary hospital,
children’s hospital, and
affiliated clinics and
acute care facilities

Location: California, US

Study dates: March 1 -
September 30, 2020

Inclusion criteria:
Patients who
underwent FDA
emergency use
authorized SARS-CoV-2
nucleic acid
amplification tests
from either nasal,
nasopharyngeal swab,
or bronchoalveolar
lavage and tested
positive during study
period.

Exclusion criteria:
Patients younger than
28 days old and those
without additional
encounters or ICD10
codes within EHR

Medical Condition, n/N (%):
Asthma: 598/5,596 (10.7%)

Control/Comparison group, n/N (%):

No asthma: 4,998/5,596 (89.3%)

Medical Condition(s):
Asthma: ICD-10 codes J45 or J46

Severity Measure(s):
Allergic asthma: ICD-10 codes for allergic
rhinitis (J30.1-4) or atopic dermatitis (L20)

GINA classification: asthma severity
categorized according to the five steps in
GINA 2020 guidelines

Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: NR

ICU admission: NR

Intubation: NR

Ventilation: NR

Hospitalization: hospitalized within 14 days
of a positive test for SARS-CoV-2
Non-elective readmissions: NR

Comments: None

Severe COVID-19:

aOR1: Multivariable Logistic Regression; model included age,
gender, ethnicity, diabetes, obesity, coronary heart disease,
hypertension

aOR2: Multivariable Logistic Regression; model included age,
gender, and ethnicity

OR: Univariable Logistic Regression

Hospitalization, n/N (%):

Asthma:
® aOR1:1.12 (95% Cl: 0.86-1.45); p=0.40
® aOR2: 1.55 (95% Cl: 1.21-1.97); p<0.001
e OR: 1.53 (95% Cl: 1.2-1.93); p<0.001
e Asthma: 100/598 (16.7%)
e No asthma: 505/4998 (10.1%)

Severity of Condition:

Hospitalization, n/N (%):

Allergic asthma:
e aOR1: 0.52 (95% Cl: 0.28-0.91); p=0.026
® aOR2: 0.54 (95% Cl: 0.3-0.93); p=0.031
e OR: 0.55 (95% Cl: 0.31-0.92); p=0.029
o Allergic asthma: 19/167 (11.4%)
e Non-allergic asthma: 81/431 (18.8%)

Hospitalization, %:

GINA classification:
® GINA class 3-5: 19.4%
o GINA class 1-2: 14.6%
e p=0.22

Duration of Condition: NR

Treatment/ Associated Therapy: NR

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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besides their SARS-
CoV-2 diagnostic test.

Comorbid Conditions:
Hospitalization, n/N (%):
COPD among those hospitalized:
o Asthma: 14/100 (14.0%)
e No asthma: 24/505 (4.8%)
* p=0.008

Cancer among those hospitalized:
o Asthma: 23/100 (23.0%)
e No asthma: 73/505 (14.5%)
e p=0.082

Cerebrovascular disease among those hospitalized:
e Asthma: 13/100 (13.0%)
® No asthma: 61/505 (12.1%)
® p=0.93

Chronic renal disease among those hospitalized:
e Asthma: 29/100 (29.0%)
e No asthma: 90/505 (17.8%)
* p=0.042

Coronary heart disease among those hospitalized:
e Asthma: 28/100 (28.0%)
e No asthma: 114/505 (22.6%)
* p=0.38

Diabetes among those hospitalized:
e Asthma: 38/100 (38.0%)
e No asthma: 178/505 (35.2%)
e p=0.73

Other endocrine system disease among those hospitalized:

e Asthma: 15/100 (15.0%)
e No asthma: 40/505 (7.9%)
e p=0.079

Hypertension among those hospitalized:
e Asthma: 58/100 (58.0%)
® No asthma: 238/505 (47.1%)
® p=0.094

Immunodeficiency among those hospitalized:
e Asthma: 9/100 (9.0%)
e No asthma: 33/505 (6.5%)
® p=0.59

Liver disease among those hospitalized:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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e Asthma: 22/100 (22.0%)
e No asthma: 83/505 (16.4%)
e p=0.32

Obesity among those hospitalized:
o Asthma: 42/100 (42.0%)
e No asthma: 131/505 (25.9%)
® p=0.008

Obesity among those with asthma:
o Morbidly obese (BM1240): 13/67 (19.4%)
e Severely obese (BMI 35-39.9): 12/54 (22.2%)
e Obese (BMI 30-34.9): 14/102 (13.7%)
e Overweight (BMI 25-29.9): 32/158 (20.3%)
o Healthy weight (BMI 18.5-24.9): 15/117 (12.8%)
e p=NR

Other chronic lung disease among those hospitalized:
e Asthma: 20/100 (20.0%)
e No asthma: 38/505 (7.5%)
® p=0.003

Risk Markers:

Hospitalization, n/N (%):

Age among those with asthma:
e 0-14 years: 7/78 (9.0%)
® 15-49 years: 38/300 (12.7%)
® 50-64 years: 21/122 (17.2%)
® >65 years: 34/98 (34.7%)
e p=NR

Sex among those with asthma:
o Female: 58/354 (16.4%)
o Male: 42/244 (17.2%)
e p=NR

Race and ethnicity among those with asthma:
e Asian: 9/44 (20.5%)
o Hispanic/Latino: 49/254 (19.3%)
o Non-Hispanic Black: 3/40 (7.5%)
® Non-Hispanic White: 25/163 (15.4%)
e Other: 14/59 (31.1%)
e p=NR

Smoking history among those with asthma:
o Current smoker: 3/22 (13.6%)
o Former smoker: 20/82 (24.4%)
e Never smoker: 64/365 (17.5%)
® Passive smoke exposure: 1/3 (66.7%)

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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e p=NR
Long-term Sequelae: NR

Author: Experton® Population: Medical Condition, n/N (%): Medical Condition(s): Severe COVID-19:

N=1,030,893 Asthma: 141,319/1,030,893 (13.7%) Asthma: CMS code ASTHMA_EVER aOR1: Multivariable Logistic Regression including ESRD, North
Year: 2021 American native, age, prior hospitalization, race, sex,

Setting: NR Control/Comparison group, n/N (%): Severity Measure(s): NR comorbidities, income, housing, dual Medicare-Medicaid,
Data Extractor: JKK No Asthma: 889,574/1,030,893 treatment, and drug use; excluded history of colorectal and

Location: US (86.3%) Clinical marker: NR endometrial cancer, acute Ml between July and December

Reviewer: MW
Study Design: Cohort

Study Objective: To
develop a model to
predict COVID-19
hospitalization and death
for Medicare
beneficiaries using de-
identified Medicare
claims to optimize
COVID-19 vaccine
allocation in the higher-

risk Medicare population.

IVA Score:
Asthma: 24 (moderate)
COPD: 23 (moderate)

Study dates: October
1, 2019 — November
22,2020

Inclusion criteria:
Medicare fee-for-
service (FFS)
beneficiaries who since
January 1, 2020 either
had a COVID-19 test or
a COVID-19 diagnosis
(identified by ICD-10
code U071 after April
1°Y), or for any medical
reason were
hospitalized or had an
emergency
department, urgent
care, or telehealth
visit.

Exclusion criteria: NR

Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: cases who died of SARS-CoV-2
infection during COVID-19 hospitalization
or within 60 days of COVID-19 diagnosis
ICU admission: NR

Intubation: NR

Ventilation: NR

Hospitalization: requiring inpatient
admission for management of COVID-19
Non-elective readmissions: NR

Comments: None

20189, ischemic heart disease, hypertension, residence in zip
codes in top quartile of crowded/multiunit housing, and
prescriptions for opioid drugs

aOR2: Multivariable Logistic Regression including ESRD, North
American native, age, prior hospitalization, race, sex,
comorbidities, income, housing, dual Medicare-Medicaid,
treatment, and drug use; excluded history of breast cancer in
second half of 2019, prescriptions for immunosuppressive and
corticosteroid drugs overlapping COVID-19 diagnosis date,
hypertension, and pneumococcal vaccinations

Mortality, n/N (%):
Asthma

® aOR1: 0.87 (95% Cl: 0.85-0.90), p=NR
Hospitalization, n/N (%):
Asthma

 aOR2: 0.94 (95% CI: 0.92-0.96), p=NR
Severity of Condition: NR
Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Author: Ferastraoaru*
1

Year: 2021

Data Extractor: DOS

Population: N=4,55
8

N=2,496 admitted
patients

Setting: Academic
tertiary care

Medical Condition, n/N (%):
Asthma: 951/4,558 (20.9%)

Control/Comparison group, n/N
(%):
No asthma: 3,607/4,558 (79.1%)

Medical Condition(s):

Asthma: ICD9/10 493.00, 493.90,
493.92, J45.20, J45.21, J45.22, J45.30,
J45.31, J45.40, J45.41, J45.42, J45.50,
J45.51, J45.901, J45.909

Severity Measure(s):

Severe COVID-19:

aOR: Adjusted odds ratio; multivariable logistic
regression adjusting for age, race, gender, and smoking
status

*Numerators calculated by ERT using percentages
reported in Figure 1

Reviewer: CS hospital Mild intermittent asthma: ICD9/10
J45.20, J45.21, 145.22 Mortality, n/N (%):
Study design: Location: NY, US Mild persistent asthma: J45.30, J45.31 | Asthma (no comorbidities):

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Retrospective cohort

Study Objective: To
analyze the
relationship between
asthma and COVID-19
by identifying the
factors predisposing
to inpatient admission
in our asthmatic
population, and by
comparing the
mortality risk among
admitted patients
with only asthma and
those with other
coexistent chronic
conditions, which
have been shown to
be unique risk factors
for severe
complications of
COVID-19.

IVA Score: 24
(moderate)

Study dates: March
14 - April 27,2020

Inclusion criteria: All
adult patients (218
years old) who
tested positive for
SARS-CoV-2
infection by PCR at
study institution
during study dates
were identified by a
software application
that stores EHR
data. All patients
who presented to
the emergency
department for
COVID-19 symptoms
and who had also
been seen at least
once in the study
healthcare system
within previous 10
years were included
in analysis.

Exclusion
criteria: NR

Moderate persistent asthma: ICD9/10
J45.40, 145.41, 145.42
Severe asthma: ICD9/10 J45.50, J45.51

Strength of inhaled corticosteroids
(ICS): strength of daily dose inhaler
based on last prescription found in
chart within last year before COVID-19
infection; categorized as low, medium,
or high dose

Clinical Marker:

Prior eosinophilia: patients with mean
AEC 2150 cells/pL

Increasing eosinophilia: admitted
patients with eosinopenia in whom
AEC increased to a peak 2150 cells/uL

Treatment/ Associated Therapy:

ICS: asthma patients with prescription
for ICS within the year prior

Oral corticosteroids: asthma patients
with prescription for oral
corticosteroids within the year prior
Montelukast: asthma patients with
prescription for montelukast within
the year prior

Antihistamines: asthma patients with
prescription for antihistamines within
the year prior

Subcutaneous immunotherapy (SCIT):
asthma patients with prescription for
SCIT within the prior 3 years
Biologics: asthma patients with
prescription for biologics within the
prior 3 years

Outcome Definitions:

Mortality: mortality risk in admitted
patients

ICU admission: NR

Intubation: NR

Ventilation: NR

e aOR: 1.41 (95% Cl: 0.28-7.12), p=0.6

e Asthma alone: 66/358 (18.4%)

e No comorbidities: 10/74 (13.5%)
COPD vs. Asthma:

e aOR: 0.87 (95% Cl: 1.15-3.04), p=0.06
e COPD, no asthma: n=NR/N=NR (48.3%)

e Asthma alone: 66/358 (18.4%)
e p=0.01

Hospitalization, n*/N (%):
Asthma:
o Admitted: 749/951 (78.8%)
e Not admitted: 202/951 (21.2%)

Severity of Condition:

Hospitalization among all asthmatics, n*/N (%):

Mild intermittent asthma:

e aOR: 0.92 (95% Cl: 0.55-1.53): 0.92 (95% Cl: 0.55-

1.53)
o Admitted: 75/581 (12.9%)
o Not admitted: 28/156 (17.9%)
e p=0.76
Mild persistent asthma:
® aOR: 0.77 (95% Cl: 0.28-2.13)
e Admitted: 15/581 (2.6%)
o Not admitted: 6/156 (3.8%)
e p=0.62
Moderate persistent asthma:
® aOR: 1.0 (95% Cl: 0.42-2.37)
o Admitted: 25/581 (4.3%)
e Not admitted: 8/156 (5.1%)
e p=0.99
Severe asthma:
e aOR: 0.58 (95% Cl: 0.13-2.59)
e Admitted: 5/581 (0.9%)
e Not admitted: 3/156 (1.9%)
e p=0.48
Low dose of ICS:
e aOR: 1.64 (95% Cl: 0.17-15.06)
e Admitted: 8/N=NR (7%)
e Not admitted: 1/N=NR (4.8%)
® p=0.66
Medium dose of ICS:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Hospitalization: admission from the
emergency department
Non-elective readmissions: NR

Comments: None

 aOR: 1.53 (95% Cl: 0.51-4.53)
o Admitted: 43/N=NR (37.7%)
e Not admitted: 6/N=NR (28.6%)
o p=0.44
High dose of ICS:
® a0OR: 0.59 (95% Cl: 0.21-1.69): 0.59 (95% Cl: 0.21-
1.69)
o Admitted: 63/N=NR (55.3%)
e Not admitted: 14/N=NR (66.7%)
e p=0.33

Clinical Marker:
Mortality among admitted asthmatics, n*/N (%):
Increasing eosinophilia:

© a0OR: 0.006 (95% Cl: 0.0001-0.64): 0.006 (95% Cl:

0.0001-0.64)

e AEC 2150 cells/uL: n=NR/104 (9.6%)

e AEC <150 cells/pL: n=NR/213 (25.8%)

* p=0.03

Hospitalization among all asthmatics, n*/N (%):
Prior eosinophilia:
® aOR: 0.46 (95% Cl: 0.21-0.98): 0.46 (95% Cl: 0.21-
0.98)
o Admitted: 303/581 (52.1%)
e Not admitted: 91/156 (58.1%)
e p=0.04

Duration of Condition: NR

Treatment/ Associated Therapy:
Hospitalization among all asthmatics, n*/N (%):
ICS:
e aOR: 1.51 (95% Cl: 0.9-2.56): 1.51 (95% Cl: 0.9-2.56)
o Admitted: 114/581 (19.6%)
e Not admitted: 21/156 (13.5%)
e p=0.11
Oral corticosteroids:
e aOR: 1.04 (95% Cl: 0.68-1.6): 1.04 (95% Cl: 0.68-1.6)
o Admitted: 139/581 (23.9%)
o Not admitted: 38/156 (24.4%)
® p=0.84
Montelukast:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 54 of 142
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® a0R: 1.36 (95% Cl: 0.72-2.54): 1.36 (95% Cl: 0.72-
2.54)
o Admitted: 66/581 (11.4%)
o Not admitted: 14/156 (9%)
e p=0.33
Antihistamines:
e aOR: 0.88 (95% Cl: 0.54-1.43): 0.88 (95% Cl: 0.54-
1.43)
o Admitted: 85/581 (14.7%)
e Not admitted: 29/156 (18.7)
e p=0.61
SCIT:
e aOR: 0.8 (95% Cl: 0.2-3.22): 0.8 (95% Cl: 0.2-3.22)
e Admitted: 8/581 (1.4%)
e Not admitted: 3/156 (1.9%)
e p=0.75
Biologics:
® aOR: 2.36 (95% Cl: 0.273-20.4): 2.36 (95% Cl: 0.273-
20.4)
o Admitted: 6/581 (1%)
e Not admitted: 1/156 (0.6%)
o p=0.43

Comorbid Conditions:
Mortality, n/N (%):
Asthma & CHF:
 aOR: 2.29 (95% Cl: 1.009-5.22), p=0.2: 2.29 (95% Cl:
1.009-5.22), p=0.2
e Asthma & CHF: n=NR/N=NR (41.1%)
e Asthma, no CHF: n=NR/N=NR (20.7%)
* p=0.04
Asthma & COPD:
® a0R: 3.2 (95% Cl: 1.32-7.79), p=0.06: 3.2 (95% Cl:
1.32-7.79), p=0.06
e Asthma & COPD: n=NR/N=NR (41%)
e Asthma, no COPD: n=NR/N=NR (24.2%)
e p=0.01

Hypertension, diabetes, and CKD were not found to
affect mortality in admitted patients with asthma.

Hospitalization among all asthmatics, n*/N (%):
Asthma & CHF:

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 55 of 142
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e aOR: 1.61 (95% Cl: 1.01-2.56): 1.61 (95% Cl: 1.01-
2.56)
o Admitted: 214/581 (36.8%)
o Not admitted: 31/156 (19.9%)
e p=0.04
Asthma & hypertension:
e aOR: 1.13 (95% Cl: 0.72-1.76): 1.13 (95% Cl: 0.72-
1.76)
o Admitted: 460/581 (79.2%)
e Not admitted: 102/156 (65.4%)
e p=0.59
Asthma & diabetes:
® aOR: 1.0 (95% Cl: 0.68-1.46): 1.0 (95% Cl: 0.68-1.46)
o Admitted: 328/581 (56.5%)
e Not admitted: 76/156 (48.7%)
e p=0.9
Asthma & CKD:
e aOR: 1.61 (95% Cl: 1.04-2.51): 1.61 (95% ClI: 1.04-
2.51)
o Admitted: 253/581 (43.5%)
o Not admitted: 38/156 (24.4%)
 p=0.03
Asthma & obesity (BMI=30):
 aOR: 1.19 (95% Cl: 0.8-1.75): 1.19 (95% Cl: 0.8-1.75)
o Admitted: 307/581 (52.8%)
o Not admitted: 90/156 (57.5%)
e p=0.37
Asthma & metabolic syndrome (BMI=30 & hypertension
& diabetes):
e aOR: 1.04 (95% Cl: 0.68-1.57): 1.04 (95% Cl: 0.68-
1.57)
o Admitted: 161/581 (27.7%)
e Not admitted: 41/156 (26.3%)
e p=0.84
Asthma & COPD:
e aOR: 2.06 (95% Cl: 1.14-3.74): 2.06 (95% ClI: 1.14-
3.74)
o Admitted: 139/581 (23.9%)
o Not admitted: 16/156 (10.3%)
e p=0.017

Risk Markers:
Hospitalization among all asthmatics, n*/N (%):

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 56 of 142
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Age 18-45:
e aOR: 0.2 (95% Cl: 0.12-0.34): 0.2 (95% Cl: 0.12-0.34)
o Admitted: 57/581 (9.8%)
o Not admitted: 41/156 (26.3%)
e p<0.001
Age 46-64:
e aOR: 0.5 (95% Cl: 0.33-0.75): 0.5 (95% Cl: 0.33-0.75)
o Admitted: 214/581 (36.8%)
e Not admitted: 67/156 (42.9%)
e p=0.001
Age >65: ref
o Admitted: 310/581 (53.4%)
o Not admitted: 48/156 (30.9%)
Male:
© a0OR: 0.58 (95% Cl: 0.38-0.88): 0.58 (95% Cl: 0.38-
0.88)
o Admitted: 206/581 (35.5%)
e Not admitted: 40/156 (25.6%)
e p=0.01
Race, White: ref
o Admitted: 40/581 (6.9%)
o Not admitted: 7/156 (4.5%)
Race, Black:
® a0OR: 0.8 (95% Cl: 0.33-1.93): 0.8 (95% Cl: 0.33-1.93)
o Admitted: 218/581 (37.5%)
o Not admitted: 59/156 (37.8%)
e p=0.62
Race, Hispanic:
® aOR: 0.78 (95% Cl: 0.32-1.88): 0.78 (95% Cl: 0.32-
1.88)
o Admitted: 240/581 (41.3%)
e Not admitted: 69/156 (44.2%)
e p=0.58
Race, Asian:
e aOR: 0.62 (95% Cl: 0.15-2.43): 0.62 (95% Cl: 0.15-
2.43)
e Admitted: 14/581 (2.4%)
e Not admitted: 5/156 (3.2%)
o p=0.49
Race, other/unknown:
© a0OR: 1.01 (95% CI: 0.35-2.84): 1.01 (95% CI: 0.35-
2.84)
e Admitted: 69/581 (11.9%)

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention. Page 57 of 142
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e Not admitted: 16/156 (10.3%)
® p=0.98
Smoking status, current smoker:
e aOR: 0.82 (95% Cl: 0.42-1.58): 0.82 (95% Cl: 0.42-
1.58)
e Admitted: 46/581 (7.9%)
e Not admitted: 15/156 (9.6%)
e p=0.56
Smoking status, former smoker:
e aOR: 1.07 (95% Cl: 0.66-1.75): 1.07 (95% Cl: 0.66-
1.75)
o Admitted: 145/581 (25%)
o Not admitted: 31/156 (20%)
e p=0.77
Smoking status, never smoker: ref
o Admitted: 265/581 (45.6%)
o Not admitted: 77/156 (49.4%)

Long-term Sequelae: NR

Author: Floyd??
Year: 2021

Data Extractor: TR
Reviewer: DOS

Study design:
Retrospective cohort

Study Objective: To
determine the
association between
current asthma and
hospitalization in a
large pediatric cohort
of patients with PCR-
confirmed COVID-19.

IVA Score: 25
(moderate)

Population: N=979

Setting: Pediatric
health system

Location:
Pennsylvania, USA

Study dates: March
17, 2020, to August
26,2020

Inclusion criteria:
All patients aged
<21 years with a
positive PCR test for
SARSCoV-2 at any
study hospital
setting (drive-
through testing,
outpatient,
emergency
department [ED],
or inpatient) during
study period.

Medical Condition, n/N (%):
Asthma: 205/979 (21%)

Control/Comparison group, n/N
(%):
No asthma: 774/979 (79%)

Medical Condition(s):

Asthma: diagnosed using existing EHR
asthma registry definition, which
required that they met either of the
following criteria at the time of
testing: (1) encounter diagnosis for
asthma (International Classification of
Disease, 10th Revision, code J45)
within the past 1 year or an active
problem list diagnosis for asthma and
a prescription for an asthma-specific
medication in the last year; or (2) an
active

persistent asthma diagnosis on the
problem list

Severity Measure(s): NR

Clinical marker: NR

Treatment/ Associated Therapy:
SABA: short-acting B-agonist

ICS: inhaled corticosteroids
LABA: long-acting B-agonist

Severe COVID-19:
aOR: Multivariable Logistic Regression

Hospitalization, n/N (%)
e aOR: 0.28 (95% Cl: 0.14-0.55), p<.001
o Hospitalized: 11/121 (9%)
o Not hospitalized: 194/856 (23%)

Severity of Condition: NR
Duration of Condition: NR

Treatment/ Associated Therapy:
Hospitalization, n/N (%):
SABA only:

e Hospitalized: 2/11 (18%)

e Not hospitalized: 115/194 (59%)
ICS or LM:

e Hospitalized: 6/11 (55%)

o Not hospitalized: 52/194 (59%)
ICS/LABA or ICS + LM:

e Hospitalized: 3/11 (27%)

e Not hospitalized: 25/194 (13%)
Biologic:

e Hospitalized: 0/11 (0%)

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Exclusion criteria:
NR

LM: leukotriene modifier
Systemic corticosteroid: ND

Outcome Definitions:

Mortality: NR

ICU admission: NR

Intubation: NR

Ventilation: NR

Hospitalization: any hospitalization
within 14mdays of a first positive PCR
for SARS-CoV-2

Non-elective readmissions: NR

Comments: Non-hospitalized patients
with 1 complex chronic condition were
misreported in Table 1 as 746,
however this number should be 146

e Not hospitalized: 2/194 (1%)
Systemic corticosteroid:

e Hospitalized: 7/11 (64%)

® Not hospitalized: 58/194 (30%)
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Author: Gaietto®
Year: 2021

Data Extractor: MW
Reviewer: JH/CNS

Study Design: Case-
control

Study Objective: To
examine the association
between asthma and
COVID-19 in children
using nested case-control
analyses.

IVA Score: 24 (Moderate)

Population:
N=1,392;
COVID-19+, N: 1,252

Setting: Pediatric
referral center and
associated primary
care network

Location:
Pennsylvania, US

Study dates: March 11
— December 21, 2020

Inclusion criteria: All
children with pre-
existing asthma who
presented with a
positive SARS-CoV-2
RT-PCR or if they met
criteria for the
multisystem
inflammatory
syndrome in children
(MIS-C) between
March and December
2020. As disease
controls, children
without pre-existing

Medical Condition, n/N (%):
Asthma: 142/1,252 (11.3%)

Control/Comparison group, n/N (%):
No asthma: 1,110/1,252 (88.7%)

Medical Condition(s):
Asthma: ND

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: NR

ICU admission: Among hospitalized
patients

Intubation: Invasive Ventilation

Ventilation: High flow nasal cannula or non-
invasive positive airway pressure including
CPAP or BiPAP

Hospitalization: ND

Non-elective readmissions: NR

Comments: None

Severe COVID-19:

aOR1: adjusted odds ratio (model included: age, sex, race,
recent travel, known exposure, zip code's median household
income, BMI percentile, the time interval (days) between
symptom onset and presentation, and non-asthma related
symptoms of fever, fatigue, and vomiting)

aOR2: adjusted odds ratio (model included: age, sex, race,
recent travel, known exposure, zip code's median household
income, BMI percentile, and the time interval (days) between
symptom onset and presentation)

aOR3: adjusted odds ratio (model included: age, sex, race,
recent travel, and known exposure)

ICU admission, n/N (%):
Asthma:

e Asthma: 1/7 (14.3%)

o No asthma: 8/19 (42.1%)

Intubation, n/N (%):
Asthma:
e Asthma: 0/142 (0%)
e No asthma: 1/1,110 (0.09%)

Ventilation, n/N (%):
Asthma:
e Asthma: 1/142 (0.70%)
e No asthma: 2/1,110 (0.18%)

Hospitalization, n/N (%):

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study Population and Intervention Definitions Outcomes
Setting
conditions who Asthma:

presented with COVID-
19 during the same
period were selected,
as well as non-
overlapping children
with asthma recruited
to the study's Asthma
Registry during the
same period the year
prior to the pandemic
who did not have
COVID-19.

Exclusion criteria: NR

® aOR1: 3.33 (95% Cl: 1.19-9.33), p<0.05
© aOR2: 4.87 (95% Cl: 1.44-16.43), p<0.01
® aOR3: 3.95 (95% Cl: 1.43-10.9), p<0.01
o Asthma: 7/142 (4.9%)
e No asthma: 19/1,110 (1.7%)
e p=0.01
Severity of Condition: NR
Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Author: Garcia-Posada®
Year: 2021

Data Extractor: MW
Reviewer: CNS

Study Design: Cohort

Study Objective: To
describe the
characteristics and
clinical management of a
group of hospitalized
patients with SARS-CoV-2
infection in a private
clinic in Colombia.

IVA Score:
COPD: 23 (Moderate)
Asthma: 23 (Moderate)

Population: N=209

Setting: Private third-
level clinic

Location: Colombia

Study dates: May —
August 2020

Inclusion criteria:
Patients had to be
admitted to the
hospital ward and
meet the criteria for
COVID-19 disease
classified as moderate,
severe, or critical. The
moderate disease was
one with clinical or
radiological evidence
of pneumonia with
clinical of pneumonia
(fever, cough, dyspnea,
tachypnea) without
signs of severe
pneumonia, with Sp02
2 90% in room air.
Severe disease was
one that demonstrated
clinical evidence of

Medical Condition, n/N (%):
Asthma: 8/209 (3.8%)

Control/Comparison group, n/N (%):
No asthma: 201/209 (96.2%)

Medical Condition(s):
Asthma: ND

Severity Measure(s): NR

Clinical marker: NR

Treatment/ Associated Therapy: NR

Outcome Definitions:
Mortality: ND

ICU admission: NR
Intubation: NR
Ventilation: NR
Hospitalization: ND

Non-elective readmissions: NR

Comments: None

Severe COVID-19:
aOR: Multivariable Logistic Regression; models adjusted for NR
Mortality, n/N (%)
Asthma:
e Deceased: 5/107 (4.7%)
o Alive: 3/102 (2.9%)
e p=0.165

Hospitalization:
Asthma:

® a0OR: 1 (95% Cl: 0.9-1.05), p=0.9
Severity of Condition: NR
Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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pneumonia, plus one
of the following
findings: respiratory
rate >30 breaths/min;
severe shortness of
breath; o Sp02 < 90%
in ambient air. The
critical disease was
considered if it met
acute respiratory
distress syndrome
(ARDS) criteria, sepsis,
or septic shock.

Exclusion criteria:
Patients’ clinical
history with the loss of
clinical and
demographic
information more
significant than 10%.
Patients with a mild
diagnosis of Covid-19
disease. Symptomatic
patients based on the
COVID-19 case
definition criteria
without evidence of
viral pneumonia or
hypoxia. Patients
admitted to hospital
for the treatment of
diseases other than
Covid-19.

Author: Ge*

Year: 2021

Data Extractor: DOS
Reviewer: JH

Study Design: Cohort
Study Objective: To
examine the associations
of comorbidities with

mortality and disease
severity in individuals

Population: N=167,500

Setting: Public health
insurance network

Location: Canada

Study dates: January
15 - December 31,
2020

Inclusion criteria:
Individuals diagnosed
with COVID-19 based
on SARS-CoV-2 PCR
test reported through

Medical Condition, n/N (%):
Asthma: 26,814/167,500 (16.0%)

Control/Comparison group, n/N (%):
No asthma: 140,686/167,500 (84.0%)

Medical Condition(s):
Asthma: ND
COPD: ND

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: deceased within 30 days after
first positive COVID-19 test

ICU admission: NR

Intubation: NR

Ventilation: NR

Severe COVID-19:
aHR: Adjusted Hazard Ratio; model included age, sex, income
quantile, rural and long-term care resident

Mortality, n/N (%):
Asthma:
e aHR: 0.96 (95% Cl: 0.89-1.04); p=0.37
o Asthma: 829/26,814 (3.1%)
o No asthma: 3,918 /140,686 (2.8%)
* p=0.006

Severity of Condition: NR
Duration of Condition: NR

Treatment/ Associated Therapy: NR

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study Population and Intervention Definitions Outcomes
Setting
with COVID-19 diagnosed | the Ontario Hospitalization: NR

in 2020.

IVA Score:
Asthma: 25 (moderate)
COPD: 24 (moderate)

Laboratories
Information System
during the study
period.

Exclusion criteria:
Individuals not eligible
for the Ontario Health
Insurance Plan and
those who were not
residents of Ontario at
the beginning of the

Non-elective readmissions: NR

Comments: None

Comorbid Conditions: NR
Risk Markers: NR

Long-term Sequelae: NR

study period.
Author: Girardin® Population: Medical Condition, n/N (%): Medical Condition(s): Severe COVID-19:
N=4,210 Asthma: 493/4,210 (11.7%) Asthma: ND; data retrieved from EHRs | aHR: Adjusted Hazard Ratio: Adjusted Hazard Ratio

Year: 2021
Data Extractor: CS
Reviewer: MW

Study design: Cohort
study

Study Objective:

To assess the relative
contribution of
common upper and
lower airway
pulmonary diseases
(COPD, asthma, and
sleep apnea) in
assessing likelihood of
COVID-19 -related
mortality independent
of other medical
conditions, health
risks, and
sociodemographic
factors.

IVA Score: 25
(moderate)

Setting: Quaternary
academic health
network

Location: NY, US

Study dates: March
2-May 24, 2020

Inclusion criteria:
Patients with a prior
visit and presenting
to the emergency
department with
COVID-19
complaints or as
clinically indicated,
who tested positive
for COVID-19, and
had age, sex, race,
and ethnicity
reported were
included in the
study. Only patients
who had been
discharged alive or
dead were included.

Control/Comparison group, n/N
(%):
No asthma: 3,717/4,210 (88.3%)

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:
Mortality: ND

ICU admission: NR

Intubation: NR

Ventilation: NR
Hospitalization: NR
Non-elective readmissions: NR

Comments: None

Mortality, n/N (%), or Median (IQR):
Asthma
e aHR:0.83 (95% Cl: 0.67-1.04), p=0.10
o Asthma: 97/493 (19.7%)
e No asthma: 862/3717 (23.2%)
e p=0.091
Severity of Condition: NR
Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Exclusion criteria:
Hospitalized
patients with
unknown state
(alive or dead)
information were
excluded.

Author: Gottlieb?®
Year: 2020

Data Extractor: CO
Reviewer: ES/DOS

Study
design: Retrospective
Cohort study

Study Objective: to
present

clinical and
demographic features
of patients with
laboratory-confirmed
COVID-19

as of June 21, 2020;
secondary outcome
was to identify risk
factors associated
with hospitalization
and critical illness

IVA Score: 17 (high)

Population: N=8,67
3 patients

Setting: One
university hospital

Location: Chicago,
IL, USA

Study dates: March
4,2020-June 21,
2020

Inclusion criteria: all
patients presenting
to university
hospital with COVID-
19

Exclusion criteria:
patients who

were transferred
from other inpatient
hospitals

Medical Condition:
Asthma: 736/8,673 (8.5%)

Control/Comparison group:
No Asthma: 7,937/8,673 (91.5%)

Medical Condition(s):
Asthma: ND; extracted from electronic
health records

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: ND

Outcome Definitions:

COVID-19: Lab confirmed using
molecular amplification assay and
nasopharyngeal, midturbinate, or
nasal swab samples.

Inpatient hospitalization: any

patient requiring admission to the
hospital. For patients with more than
one hospitalization (n=376), only the
most recent hospitalization was
utilized

Critical illness (ICU Admission): a
patient requiring ICU admission

Severe COVID-19, n/N (%):
aOR: Multivariable logistic regression odds ratio
OR: Odds ratio [OR] 95% Cl calculated by ERT
Hospitalization, n/N (%): 1,483/8,673 (17.1%)
Asthma:
aOR: 0.82 (0.65 —1.04)
OR: 1.79 (1.50-2.13)

® Hospitalized: 190/1,483 (12.8%)

® No hospitalization: 546/7,190 (7.6%)

Severity of Condition: NR

Duration of Condition: NR
Treatment/ Associated Therapy: NR
Comorbid Conditions: NR

Risk Markers: NR

Long-term Sequelae: NR

Author: Graff?’

Year: 2021

Data Extractor: CS

Reviewer: MW

Population: N=454

Setting: Children’s
hospital; pediatric
referral center in a
7-state region

Medical Condition, n/N (%):
Asthma: 53/435 (12.2%)

Control/Comparison group, n/N
(%):
No asthma: 382/435 (87.8%)

Medical Condition(s):
Asthma: ND

Severity Measure(s): NR

Clinical marker: NR

Severe COVID-19:

aOR: Multivariable Logistic Regression: Multivariable
Logistic Regression

OR: Univariable Logistic Regression

ICU admission, n/N (%):
Asthma:
e OR: 2 (95% Cl: 0.5-8.2), p=0.31

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Study design:
Retrospective cohort
study

Study Objective: To
evaluate the
epidemiology and risk
factors for severe
disease among
children with SARS-
CoV-2 infection.

IVA Score: 24
(moderate)

Location: Colorado,
us

Study dates: March
15-July 8, 2020

Inclusion criteria:
Every pediatric
patient <21 years of
age with SARS-CoV-
2, confirmed by
molecular testing of
nasopharyngeal
swabs,
nasopharyngeal
washes/aspirates,
tracheal aspirate,
and bronchoalveolar
lavage specimens
using RT-PCR.
Patients 221 years
were included only
if they were
followed by the
hospital for a
chronic medical
condition.

Exclusion criteria:
Patients tested
outside Colorado,
parents/caregivers
of pediatric patients,
pregnant women,
and healthcare
workers.

Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: NR

ICU admission: if patient either (1)
were admitted to the pediatric ICU for
symptomatic COVID-19 or (2) were
admitted to the neonatal ICU for
symptomatic COVID-19 and required a
higher level of respiratory support
than low-flow nasal cannula
Intubation: NR

Ventilation: NR

Hospitalization: among symptomatic
patients

Non-elective readmissions: ND

Comments: None

e ICU: 4/11 (36%)
e No ICU: 12/55 (22%)

Hospitalization, n/N (%):

Asthma:
® a0OR: 2.17 (95% Cl: 1.1-4.5), p=0.04
e OR: 2.87 (95% ClI: 1.5-5.5), p=0.0017
® Hospitalized: 16/66 (24%)
e Not hospitalized: 37/369 (10%)

Severity of Condition: NR
Duration of Condition: NR
Treatment/ Associated Therapy: NR

Comorbid Conditions: NR
ICU admission:
Number of comorbidities
e OR: 1.19 (95% CI: 0.9-1.6), p=0.21

Hospitalization, n/N (%):

Any comorbidities:
e OR: 2.73 (95% Cl: 1.6-4.7), p=0.0033
e Hospitalized: 23/66 (35%)
o Not hospitalized: 219/369 (59%)

Risk Markers: NR
Long-term Sequelae:

Non-elective readmissions: 5 patients required re-
admission, 1 of whom was readmitted twice

Author: Guan?®®

Year: 2021

Data Extractor: DOS

Population: N=39,4
20

Medical Condition, n/N (%):
Asthma: 244/39,420 (0.6%)

Control/Comparison group, n/N
(%):

Medical Condition(s):

Asthma: physician diagnosis at
hospital admission or discharge from
hospital was extracted with computer
software based on ICD-10 codes from

Severe COVID-19:

aOR: Adjusted odds ratio;

multivariable logistic regression adjusting for age, sex,
and other systemic comorbidities

OR: Odds ratio; univariable logistic regression

Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and Prevention.
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Reviewer: MW

Study
design: Retrospective
cohort

Study Objective: To
explore the
association between
chronic respiratory
diseases (CRD) and the
clinical outcomes of
COVID-19.

IVA
Score: 24 (moderate)

Setting: National CO
VID-19 reporting
system

Location: China

Study dates:
December 2019 -
May 6, 2020

Inclusion criteria: All
hospitalized patients
had to have a
diagnosis of
laboratory-
confirmed COVID-
19. All patients had
established CRD
before admission.
Data derived from
platform of in-
patient EMR
authorized by
National Health
Commission. Since
the initial outbreak,
submission of EMR
from individual
hospitals designated
for admitting
patients with
COVID-19 was
requested by the
National health
Commission.

Exclusion

criteria: Patients
without any
information on
comorbidities, clinic
al outcomes, age or
sex data, discharge

No asthma: 39,176/39,420
(99.4%)

EMR; all diagnoses made based on
either past history documents in
clinical charts or the clinical
manifestations consisted with global
guidelines (Global initiatives for
Asthma)

Severity Measure(s): NR
Clinical marker: NR
Treatment/ Associated Therapy: NR

Outcome Definitions:

Mortality: death within 30 days after
hospitalization

ICU admission: admission to the
intensive care unit

Intubation: NR

Ventilation: noninvasive

ventilation, invasive mechanical ventil
ation, ECMO

Hospitalization: NR

Non-elective readmissions: NR

Comments: None

Mortality, n/N (%):

Asthma:
® a0OR: 0.84 (95% Cl: 0.48-1.48), p=0.544
® OR:1.11 (95% Cl: 0.65-1.91)
e Asthma: 14/244 (5.7%)
e No asthma: 2039/39176 (5.2%)

ICU admission, n/N (%):
Asthma:
® a0OR: 1.89 (95% Cl: 1.34-2.66), p<0.001
® OR:2.07 (95% Cl: 1.48-2.90)
e Asthma: 41/244 (16.8%)
® No asthma: 5507/39176 (8.9%)

Invasive ventilation, n/N (%):
Asthma:
® aOR: 0.61 (95% Cl: 0.29-1.3), p=0.200
® OR: 0.74 (95% Cl: 0.35-1.57)
e Asthma: 7/244 (2.9%)
e No asthma: 1506/39176 (3.8%)

Severity of Condition: NR
Duration of Condition: NR
Treatment/ Associated Therapy: NR

Comorbid Conditions:

Mortality, n/N (%):

COPD & asthma:
® aOR: 1.06 (95% Cl: 0.34-3.34), p=0.918
® OR:3.47 (95% Cl: 1.19-10.12)
® COPD & asthma: 4/25 (16.0%)

® No COPD & asthma: 2049/39395 (5.2%)
Asthma & bronchiectasis:

e aOR: 0.94 (