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Objectives: This is the first meta-analysis assessing mortality and hospitalization risk from COVID-19 in
individuals with comorbidities versus those without during the Omicron era.

Methods: A systematic search (Embase, MEDLINE, PubMed, Europe PMC, Latin American and Caribbean
Health Sciences Literature, Cochrane COVID-19 Study Register, WHO COVID-19 Database) identified stud-
ies published between January 2022 and March 2024. Studies included people with at least one of the fol-

Keywords: lowing comorbidities: cardiovascular/cerebrovascular disease, chronic lung conditions, diabetes, and obe-

SARS-CoV-2 sity. Studies were synthesized quantitatively using random-effect models. Evaluated outcomes were risk

EOVID‘;% of death, hospitalization, intensive care unit (ICU) admission, and any combination of these outcomes.
omorbidity

Cardiovascular diseases
Chronic obstructive pulmonary disease
Diabetes mellitus

Results: Of 72 studies, 68 were meta-analyzed. Participant numbers per comorbidity ranged from 328,870
to 13,720,480. Risks of death, hospitalization, and the combined outcome were increased in individuals
with cerebrovascular disease, chronic obstructive pulmonary disease, diabetes, respiratory diseases, heart
disease, and heart failure (pooled relative risk [RR] range: 1.27 [heart disease, hospitalization; 95% CI:
1.17-1.38] to 1.78 [heart failure, death: 95% CI: 1.46-2.16]). Diabetes and obesity were associated with

increased ICU admission risk (RR: 1.20, 95% CI: 1.04-1.38; RR: 1.32, 95% CI: 1.11-1.57, respectively).
Conclusion: During the Omicron era, individuals with comorbidities faced increased risks of severe out-

comes from COVID-19.

© 2025 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious
Diseases. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

may be at increased risk of death and hospitalization in compari-
son with the general population [1-4].

At an early stage of the COVID-19 pandemic, individuals with
comorbidities, including diabetes, obesity, respiratory, and cardio-
vascular diseases were more likely to experience adverse health
outcomes caused by SARS-CoV-2 infection [1,2]. Such populations
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Patients infected with SARS-CoV-2 Omicron variants have ex-
hibited milder infections and reduced hospitalization compared
with the earlier Delta (B.1.617.2) variant [5-7]. Despite this, Omi-
cron (B.1.1.529) was classified as a variant of concern by the World
Health Organization (WHO) in November 2021 due to a detrimen-
tal change in COVID-19 epidemiology [8]. In particular, individu-
als with pre-existing comorbidities may still be at a higher risk
of complications and death from SARS-CoV-2 infection in the cur-
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rent Omicron era than individuals in the general population [9].
As SARS-CoV-2 Omicron variants evolve, understanding the impact
and risk of infection on individuals with comorbidities is crucial
for informed treatment and risk mitigation through vaccination or
other preventative measures.

Previous systematic literature reviews (SLRs) have shown an
increased risk of severe COVID-19 outcomes in comorbid pop-
ulations during pre-Omicron COVID-19 periods [10-15]. How-
ever, to our knowledge, this is the first SLR and meta-analysis
aimed at assessing the risk of mortality and hospitalization from
COVID-19 in individuals with comorbidities, including cardiovascu-
lar/cerebrovascular diseases, chronic lung conditions, diabetes, and
obesity, during the Omicron era.

Methods

The SLR  protocol is registered with  PROSPERO
(CRD42024501163). This SLR and meta-analysis adheres to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis guidelines (PRISMA).

Search strategy

The following databases were searched: Embase, MEDLINE,
PubMed, Europe PMC (including MedRix and bioRxiv preprints),
Latin American and Caribbean Health Sciences Literature, the
Cochrane COVID-19 Study Register, and the WHO COVID-19
Database. Search strategies were structured using terms related
to COVID-19 infection, risk, and burden of illness (Supplementary
Methods).

Eligibility criteria

Eligible studies included people (all ages) with at least one
of the following comorbidities: cardiovascular/cerebrovascular dis-
ease, chronic lung conditions, diabetes, and obesity (Supplemen-
tary Table 1).

Individuals without the respective comorbidities or the gen-
eral population were used as the comparator group. Evaluated out-
comes were the risks of death, hospitalization (for any reason), in-
tensive care unit (ICU) admission (for any reason), and the com-
bined outcome (any combination of the other outcomes). COVID-19
outcomes were determined by including studies where either all
patients had COVID-19 at the start of the study or all deaths and
hospitalizations were related to COVID-19 (defined by the studies).

Included studies were observational (cohort, case-control, cross-
sectional), published between 1 January 2022 and 13 March 2024,
with full texts published in English.

Study selection, data extraction, and quality assessment

Identified studies were first assessed at title and abstract level
by two independent reviewers to determine whether inclusion cri-
teria were met, followed by full text screening of all studies found
to be eligible. For details of data extraction and quality assessment,
see Supplementary Methods.

Data synthesis and analysis
Qualitative data synthesis

All studies included in the review were assessed qualitatively
to identify which studies could be combined in a meta-analysis
(Supplementary Methods). Comorbidities were grouped as follows,
based on recommendations from clinical experts: asthma, cere-
brovascular disease, chronic obstructive pulmonary disease (COPD),
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diabetes, obesity, peripheral vascular disease (PVD), respiratory dis-
eases (excluding asthma and COPD), atrial fibrillation, heart dis-
ease, heart failure, hypertension, and thrombosis.

Statistical analysis

For the primary analyses, pairwise meta-analyses were per-
formed for the risks of death, hospitalization, ICU admission, and
the combined outcome for the comorbid populations, using the
most adjusted reported outcome estimates. The robustness of the
results was assessed using “Leave-1-out,” “Least adjusted,” “Only
adjusted,” and “Excluding studies for population overlap” sensitiv-
ity analyses.

Subgroup analyses were conducted for the ‘Hospitalized’ or
‘General’ populations, which included only individuals who were
or were not already hospitalized when they started the study, re-
spectively. Additional subgroup analyses were performed for the ‘>
50 years’ population, which included only participants older than
50 years, and the “COVID-19-related outcomes only” population,
which included only outcomes explicitly caused by COVID-19 (Sup-
plementary Methods).

All statistical analyses were performed in R version 4.1.1 (R
Foundation for Statistical Computing) using the meta package. A
statistically significant (p < 0.05) result is referred to as significant
thereafter.

Results

In total, 21,937 records were identified through searches and
one study was identified via reference checking. Following elimi-
nation of duplicates, 11,593 remaining studies underwent title and
abstract screening of which 3123 studies were assessed in full
text screening. A total of 72 studies were selected for inclusion
(Figure 1).

Study characteristics

Study characteristics are summarized in Supplementary Table
2. The studies were performed in 26 different countries, primar-
ily in Europe (n = 15), China (n = 14), and the USA (n = 13).
Most studies were retrospective cohort studies (n = 58), followed
by prospective cohort (n = 7), cross-sectional (n = 6), and case-
control (n = 1) studies. The “Death,” “Hospitalization,” “ICU admis-
sion,” and “Combined” outcomes were reported in 45, 17, 20, and
17 studies, respectively. Most studies did not report Omicron sub-
variants, but in studies that did, BA.1 was the most common. Other
reported subvariants included BA.2, BA.4, BA.5, BE.7, BQ.1, and XXB.
Supplementary Table 3 provides visualization of the Omicron pe-
riod in the included studies.

Patient characteristics

Patient characteristics are summarized in Supplementary Table
4, Minimum numbers of participants included in analyses for each
comorbidity across the included studies are reported in Table 1.
Most studies (n = 42) included a ‘Hospitalized Population’, and
the rest (n = 30) included ‘General Population’. These populations
included individuals who were and were not hospitalized at the
start of the study, respectively (Supplementary Table 4). Diabetes
was the most commonly reported comorbidity (n = 50 studies;
Table 1) and thrombosis the least commonly reported (n = 4 stud-
ies). The majority of studies (> 50%) that reported vaccination sta-
tus included fully vaccinated individuals.

Risk of bias assessment

Risk of bias (Supplementary Table 5) was assessed in all in-
cluded studies (n = 72); 56 and 14 were found to be low and
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Databases and registers
(n=21937)
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Figure 1. PRISMA flow diagram.

medium risk, respectively. Two studies [16,17] were found to be
high risk and were excluded from the analysis. Two additional
studies were excluded from the analysis for not reporting confi-
dence intervals (n = 1) [18] and for conflicting interpretation of
results within the study (n = 1) [19].

Meta-analysis

The relative risk (RR) for death, hospitalization, ICU admission,
and combined outcomes among individuals with each comorbid-
ity compared with individuals without comorbidities are shown in
Figure 2.

Due to insufficient numbers of studies, meta-analysis was not
conducted for the following outcomes and comorbid conditions:
ICU admission for asthma, cerebrovascular diseases, COPD, and
heart failure; all outcomes except the combined outcome for atrial
fibrillation; and all outcomes for PVD and thrombosis (Table 1).
These outcomes and comorbidities are excluded from the following
meta-analysis but synthesized narratively in the supplement (Sup-
plementary Results: Section 2.4).

Risk of death
Individuals with any of the comorbidities meta-analyzed, ex-
cept asthma and obesity, had a significantly increased risk of

death compared with individuals without the respective comorbid-
ity (Figure 2a, Supplementary Table 6).

Statistical heterogeneity was considerable in all analyses except
among the comorbid populations with heart failure and hyperten-
sion, which had substantial heterogeneity (Figure 2a). There was no
statistical evidence of publication bias for any of the applicable co-
morbid populations analyzed, except diabetes (Supplementary Ta-
ble 7).

All sensitivity analyses results had the same direction of ef-
fect and degree of significance as the main analysis for the risk
of death outcome (Supplementary Table 7), indicating robustness
of the main analysis results.

Subgroup analyses showed the direction of effect, versus the
main analysis, changed for individuals with asthma in the ‘Hos-
pitalized’ and ‘> 50 years’ subgroups (i.e., these groups with
asthma had a significantly lower risk of death versus those without
asthma) (Supplementary Table 8).

Risk of hospitalization

For all meta-analyzed comorbid conditions, except asthma, in-
dividuals with the comorbidity had a significantly increased risk of
hospitalization in comparison with individuals without the comor-
bidity (Figure 2b, Supplementary Table 6). Statistical heterogeneity
was substantial or considerable for most comorbidities (7/9 appli-
cable comorbid populations; Figure 2b). Publication bias was not
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Table 1
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Number of studies, subgroups, and minimum number of participants included in each comorbidity population analysis.

Number of subgroups? included in each ‘Main’ comorbidity
population analysis by outcome

Number of studies . Number of studies

Comorbidity reporting included in ‘Main’
comorbidity meta-analysis Death
Heart disease 39 37 29
Hypertension 38 85) 23
Respiratory
diseases b 2 2
Obesity 28 22 21
Asthma 23 20 12
COPD 21 20 12
Cerebrovascular
diseases 20 17 1
Heart failure 17 16 11
Atrial fibrillation = 10 5 4b
PVD 5 0 32
Thrombosis 4 0 30

Minimum number
of participants
included in each

comorbidity

Hospitalization = ICU admission = Combined

population

analysis®
13 13 19 6,740,188
8 11 17 4,994,559
5 7 17 13,720,480
6 7 10 1,798,041
9 6 7 8,186,661
5 30 9 10,348,017
8 30 9 1,466,035
6 30 8 2,071,755
7 30 7 821,376
40 20 5 1,507,834
20 o 30 344,177
25 o 20 328,870

Abbreviations: COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; PVD, peripheral vascular disease.
aSubgroups distinguish between the comorbidities of interest and may contain additional information that differentiates the comorbidity from another one
included in the same meta-analysis by the same study (e.g., "men with stroke" and "women with stroke"). Some studies reported multiple subgroups that are

included in the same meta-analysis.

bMeta-analyses were not conducted for analyses with fewer than five subgroups.

¢Breakdown of numbers of participants by outcome not provided as most studies included more than one outcome of interest.

Darker green indicates greater number of studies, subgroups, or participants.

assessed in any of the analyses due to the small number of stud-
ies, except in the comorbid group with diabetes, where no bias was
found (Supplementary Table 9).

All sensitivity analyses results had the same direction of effect,
and nearly all had the same degree of significance, as the main
analyses for the risk of hospitalization outcome (Supplementary
Table 9), indicating robustness of the main analysis results.

In all subgroup analyses, the direction of effect was the same
compared with the main analysis, except individuals with asthma
had a (non-significantly) lower risk of hospitalization. In nearly all
analyses the significance level remained unchanged (Supplemen-
tary Table 10).

Risk of ICU admission

While all five meta-analyzed comorbidities had an increased
risk of ICU admission compared with individuals without the co-
morbidity, this risk was significant in diabetes and obesity only
(Figure 2c¢, Supplementary Table 6).

Statistical heterogeneity ranged from not important to consid-
erable across the analyses. Publication bias was not assessed in
any of the analyses due to the small number of studies, except in
the groups with diabetes and heart disease, in which no bias was
found (Supplementary Table 11).

Four sensitivity analyses resulted in loss or gain of significance
compared with the main analysis for risk of admission to ICU, al-
though the direction of effect (i.e., the higher risk of ICU admis-
sion) remained the same (Supplementary Table 11).

In the “COVID-19-related outcomes only” subgroup, the in-
creased risk of ICU admission for comorbid populations with res-
piratory diseases and heart disease was significant (Supplementary
Table 12), while this relationship was non-significant in the main
analysis.

Risk of the combined outcome (death, hospitalization, or ICU
admission)

For all comorbid conditions, individuals with the comorbidity
had a significantly increased risk of the combined outcome in com-
parison with individuals without the comorbidity, except in indi-
viduals with asthma and hypertension, where the increased risk
was non-significant, and in individuals with obesity, who had a
lower (but non-significant) risk of the combined outcome in com-
parison with individuals without obesity (Figure 2d, Supplemen-
tary Table 6). For details of sensitivity and subgroup analyses for
the combined outcome see Supplementary Results and Supple-
mentary Tables 13 and 14.

Individual meta-analyses for each comorbidity, stratified by out-
come, can be found in the supplement (Supplementary Results:
Section 2.4).

Discussion

This SLR and meta-analysis examined the impact of SARS-CoV-2
on four outcomes in populations with comorbidities versus those
without during the Omicron era. For those with cerebrovascular
disease, COPD, diabetes, respiratory diseases (excluding COPD and
asthma), heart disease, and heart failure, the pooled RRs of death,
hospitalization, and a combined outcome were significantly higher,
ranging from 1.27 (95% confidence interval [CI]: 1.17-1.38) to 1.78
(95% CI: 1.46-2.16). Individuals with hypertension had a signifi-
cantly increased risk of death and hospitalization, with pooled RRs
of 1.20 (95% CI: 1.09-1.32) and 148 (95% CI: 1.03-2.14), respec-
tively. Those with obesity and atrial fibrillation demonstrated a
significantly increased risk of hospitalization and combined out-
comes, respectively, with pooled RRs of 1.39 (95% CI: 1.13-1.70) and
1.59 (95% CI: 1.34-1.90). Additionally, individuals with diabetes and
obesity had a significantly increased risk of ICU admission, with
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Figure 2. Forest plots of the risk of (a) death, (b) hospitalization, (c) ICU admission, and (d) combined outcome by comorbid population.

Comorbidity RR (95% CI) pvalue No. of subgroups Heterogeneity
Asthma 1.1 (0.92, 1.33) 0.302 12 93%, p < 0.001 ———
Cerebrovascular 1.47 (1.25,1.73) <0.001 11 90%, p < 0.001 —_—
COPD 1.43 (1.11,1.84) 0.00498 12 94%, p < 0.001 e
Diabetes 1.37 (1.26, 1.48) < 0.001 40 91%, p < 0.001 ——
Obesity 1.07 (0.95, 1.2) 0.268 21 92%, p < 0.001 H—
Respiratory diseases  1.43 (1.14, 1.79) 0.00174 23 98%, p < 0.001 —_—
Heart disease 1.35(1.2,1.52) <0.001 29 98%, p < 0.001 ——
Heart failure 1.78 (1.46, 2.16) < 0.001 11 87%, p < 0.001 —_—
Hypertension 1.2(1.09,1.32) <0.001 23 78%, p < 0.001 ——
0!5 1!5 2!5
RR
b: Hospitalization
Comorbidity RR (95% CI) pvalue No. of subgroups Heterogeneity
Asthma 1.03 (0.9, 1.17) 0.693 5 65%, p = 0.0218 ——
Cerebrovascular 1.37 (1.28, 1.47) < 0.001 6 21%, p=0.274 ——
COPD 1.49 (1.31,1.69) <0.001 8 91%, p < 0.001 —
Diabetes 1.46 (1.27,1.67) <0.001 13 96%, p < 0.001 —
Obesity 1.39(1.13,1.7) 0.00158 9 89%, p < 0.001 —_—
Respiratory diseases 1.5(1.41,1.6) < 0.001 6 0%, p=0.413 ——
Heart disease 1.27 (1.17,1.38) < 0.001 8 74%, p < 0.001 ——
Heart failure 1.61(1.36,1.91) <0.001 7 91%, p < 0.001 —_—
Hypertension 1.48 (1.03,2.14) 0.0341 5 90%, p < 0.001 +
015 1!5 2!5
RR
c: ICU Admission
Comorbidity RR (95% CI) pvalue No. of subgroups Heterogeneity
Diabetes 1.2(1.04,1.38) 0.0141 13 72%, p < 0.001 —a—
Obesity 1.32 (1.11,1.57) 0.00158 6 37%, p=0.163 ——
Respiratory diseases  1.15(0.94, 1.41)  0.162 7 84%, p < 0.001 ———
Heart disease 1.09 (0.9, 1.33) 0.37 11 94%, p < 0.001 i
Hypertension 1.17 (0.9, 1.51) 0.235 7 0%, p=0.791 R
015 1f5 2f5
RR
d: Combined Outcome
Comorbidity RR (95% CI) pvalue No. of subgroups Heterogeneity
Asthma 1.09 (0.93,1.28)  0.291 9 93%, p < 0.001 i
Cerebrovascular 1.58 (1.43,1.75) < 0.001 8 84%, p <0.001 —a—
COPD 1.58 (1.18,2.11) 0.00229 9 99%, p < 0.001 +
Diabetes 1.28 (1.15,1.43) <0.001 19 84%, p < 0.001 ——
Obesity 0.97 (0.8, 1.17) 0.714 7 84%, p < 0.001 ——
Respiratory diseases  1.48 (1.23, 1.79) < 0.001 10 78%, p < 0.001 —_—
Atrial fibrillation 1.59(1.34,1.9) <0.001 5 91%, p < 0.001 —_—
Heart disease 1.43(1.28,1.6) <0.001 17 92%, p < 0.001 —F—
Heart failure 1.63 (1.29,2.06) <0.001 7 98%, p < 0.001 _——
Hypertension 1.27 (0.96, 1.67)  0.0945 17 98%, p < 0.001 —
0!5 1!5 2!5
RR
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pooled RRs of 1.20 (95% CI: 1.04-1.38) and 1.32 (95% CI: 1.11-1.57),
respectively.

Of the meta-analyzed comorbid populations, individuals with
heart failure had the greatest increase in pooled RRs of death
at 1.78 (95% CI: 1.46-2.16), hospitalization at 1.61 (95% CI: 1.36-
1.91), and the combined outcome at 1.63 (95% CI: 1.29-2.06). In-
dividuals with asthma had a non-significant increase in risk of
any severe outcome, but hospitalized individuals with asthma
had a significantly lower pooled RR of death at 0.84 (95%
Cl: 0.75-0.95) compared with hospitalized individuals without
asthma.

Cardiovascular and cerebrovascular disease

Individuals with cerebrovascular disease, heart disease, and
heart failure had a significantly higher risk of all severe outcomes
from COVID-19, except ICU admission. This is consistent with sev-
eral studies conducted prior to and during the Omicron era which
reported longer time to recovery [20] and a greater risk of severe
outcomes from COVID-19 in patients with cerebrovascular [21-
24] and cardiovascular diseases [10,22-24]. In the current study,
individuals with hypertension had a significantly higher risk of
death and hospitalization, but not ICU admission or combined out-
comes, consistent with a pre-Omicron meta-analysis [11], although
this previous study also reported a significantly higher risk of ICU
admission. Individuals with atrial fibrillation had a significantly
higher risk of the combined outcome.

The underlying mechanisms for these outcomes are not well
understood, but several have been proposed. For cerebrovascu-
lar disease, proinflammatory and hypercoagulable states associated
with COVID-19 have been suggested [25,26]. For heart disease, pos-
sible mechanisms include COVID-19-associated hypercoagulation,
direct viral damage to cardiomyocytes, or pneumonia-induced gas
exchange obstruction leading to cardiomyocyte injury and apopto-
sis [2,10]. In heart failure and hypertension, viral uptake through
increased angiotensin-converting enzyme 2 (ACE2) receptors may
increase the risk of severe outcomes [11,27]. Direct cardiac injury,
increased coagulation abnormalities, thrombotic events, and stress
cardiomyopathy increase the risk of severe outcomes in individuals
with heart failure or atrial fibrillation [27,28].

Respiratory diseases

Individuals with COPD and other respiratory diseases (including
acute respiratory distress syndrome, interstitial lung disease, and
chronic lung diseases excluding asthma), had significantly higher
risks of death, hospitalization, and the combined outcome, consis-
tent with a pre-Omicron meta-analysis on COPD [12].

Micro-thrombosis, secondary bacterial infection, and the ef-
fects of intrapulmonary shunting, have been proposed as potential
mechanisms increasing the risk of severe outcomes from COVID-
19 in COPD [29]. For all chronic respiratory diseases, reduced lung
function at baseline may decrease tolerance to further lung injury
from SARS-CoV-2 infection, resulting in poorer outcomes [30]. Ad-
ditionally, individuals with chronic lung disease may experience
impaired responses to vaccines, which may lead to an increased
risk of acquiring SARS-CoV-2 and developing severe complications
[31].

The lack of association between asthma and severe outcomes
from COVID-19 may be attributed to down-regulated ACE2 re-
ceptors in those with T2-high asthma, reducing susceptibility to
SARS-CoV-2 infection [32]. A previous meta-analysis found a sim-
ilar protective effect of asthma; it is possible that controlling
asthma symptoms by routine asthma treatment reduces worsening
of symptoms and risk of hospitalization [33].
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Diabetes

Risk of severe outcomes from COVID-19 was significantly in-
creased in individuals with diabetes, consistent with pre-Omicron
studies that reported an increased risk of mortality [13,23]. Cy-
tokine storm, pulmonary and endothelial dysfunction, and hyper-
coagulation have been attributed as potential mechanisms increas-
ing the risk of severe outcomes [34].

Obesity

Risk of ICU admission and hospitalization were significantly in-
creased in individuals with obesity, but there was no association
with death and the combined outcome. A pre-Omicron SLR and
meta-analysis found a similar pattern, with an increased risk of
COVID-19-related hospitalizations, but also death, unlike the cur-
rent study [14]. The increased risk of severe disease may be ex-
plained by a hyperinflammatory response to SARS-CoV-2 infection
linked to high blood levels of saturated fatty acids in patients with
obesity [35], as well as predisposition to immunopathological ex-
aggeration of immuno-metabolic disorders [36]. A possible expla-
nation for the protective effect from death observed in our study is
that where ICU occupancy was reaching capacity within a hospital
trust, individuals with obesity were explicitly prioritized in ICU ad-
mission decisions. This prioritization could be due to the difficulty
in maintaining adequate oxygen levels without mechanical ventila-
tion on a normal hospital ward [37]. Consequently, they may have
received higher standard of care [37].

Quality of evidence

To our knowledge, this is the first comprehensive SLR to as-
sess severe outcomes from COVID-19 in people with comorbidi-
ties during the Omicron era. Most of the results included in the
meta-analyses were adjusted for age, comorbidities, and vaccina-
tion status, and main analyses were based on these most adjusted
estimates, thereby increasing confidence in the findings and likely
yielding conservative pooled estimates. In addition, several sensi-
tivity and subgroup analyses were performed, and most sensitivity
analyses showed no change in significance from the main analyses,
indicating that the pooled estimates are robust.

This study had several limitations. First, there was high clini-
cal and statistical heterogeneity between the studies, due, in part,
to variation in interpretation of outcome definitions. This was es-
pecially pronounced for the combined outcome as multiple differ-
ent outcomes were included in its definition. In addition, different
adjustments were used between studies: while most studies were
adjusted for demographic characteristics, there were variations in
adjustments of vaccination rate and comorbidities, reducing com-
parability of the studies.

Second, while studies included in this review cover wide ge-
ographical areas, inter-country differences, such as country-level
income, are important predictors of COVID-19 control measures,
which in turn affect COVID-19 rates and severity [38,39]. How-
ever, analysis by geographical region was not performed due to the
high between-study heterogeneity and small numbers of studies
by region. Finally, due to lack of data, high between-study hetero-
geneity, and overlap in Omicron subvariant time periods, no sub-
analyses were performed by time period, subvariant, vaccine type,
or vaccination status. These can be important effect modifiers and
should be investigated in future research.

Implications for practice and further research

This study synthesizes data to enhance healthcare providers’
understanding of COVID-19 disease burden in populations with co-
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morbidities during the Omicron era and ensure targeted measures
are implemented.

Vaccination is the most effective tool to reduce the risk and
prevalence of COVID-19 disease, COVID-19-related hospitalization,
ICU admission, and death [4,40]. Targeting vaccination and other
public health measures for those patients at greatest risk due to
comorbidity may help prevent or mitigate severe outcomes from
COVID-19.

Due to lack of data for several comorbidities in the Omicron
era, further high-quality prospective studies are needed to investi-
gate severe outcomes from COVID-19 in the following populations:
type 1 and type 2 diabetes, PVD, hypertension, and thrombosis. It
would be valuable to investigate the effects of multi-morbidity and
the severity of comorbidities on patient outcomes, as well as the
reciprocal effect of COVID-19 on the underlying comorbidities.

Finally, further investigations into the impact of age, evolving
variants, vaccination status, and geographical region on comorbid
individuals with COVID-19 in the Omicron era, are likely to provide
more insight into disease epidemiology.

Conclusions

This SLR and meta-analysis on the burden of COVID-19 in indi-
viduals with comorbidities during the Omicron era demonstrated
that those with cerebrovascular disease, COPD, diabetes, respira-
tory diseases, heart disease, heart failure, and hypertension are
at increased risk of death and hospitalization, while individuals
with diabetes and obesity are at increased risk of ICU admission,
in comparison with those without the respective comorbidity. Of
the meta-analyzed comorbid conditions, heart failure was associ-
ated with the greatest increase in risk of severe outcomes from
COVID-19. Clinicians and policy makers should consider targeting
public health measures, such as seasonal vaccination, and antiviral
therapy in SARS-CoV-2 positive individuals, toward these most at-
risk groups to protect vulnerable populations with comorbidities
who are at higher risk for developing severe outcomes following
COVID-19 disease.
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