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Objectives: COVID-19 infection has been compared to seasonal influenza as an argument against non-
pharmacological population-based infection control measures known as “lockdowns”. Our study
sought to compare disease severity measures for patients in Ireland hospitalised with COVID-19 against
those hospitalised with seasonal influenza.
Study design: This is a retrospective population-based cohort study.
Methods: COVID-19 hospital episodes and seasonal influenza hospital episodes were identified using
relevant International Classification of Disease (ICD-10) codes from the Irish national hospitalisation
dataset. The occurrences of key metrics of disease severity, length of stay, intensive care admission,
ventilatory support, haemodialysis and in-hospital mortality were measured and compared between the
two groups using odds ratios with 95% confidence intervals (CIs), stratified by age.
Results: Hospitalised COVID-19 episodes had a mean length of stay more than twice as long as hospi-
talised influenza episodes (17.7 days vs 8.3 days). The likelihood of all measures of disease severity was
greater in COVID-19 episodes, and the odds of in-hospital mortality were five-fold higher in this group
compared with seasonal influenza episodes (OR 5.07, 95% CI 4.29—5.99, P < 0.001). Greater likelihood of
increased disease severity was observed for COVID-19 episodes in most age groups.
Conclusions: COVID-19 is a more severe illness than seasonal influenza in hospitalised cohorts. It is
imperative that public health professionals ensure that evidence-based advocacy is part of the response
to COVID-19 to tackle a dangerous “infodemic” that can undermine public health control measures.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Introduction 2020.2 Similar to other countries, subsequent rapid spread in the
Irish population mandated the introduction of significant non-

In late December 2019, a cluster of pneumonia cases of un- pharmacological interventions including severe societal re-

known aetiology were identified in Wuhan, China.! The cause of
this outbreak was subsequently identified as a novel strain of
coronavirus named Severe Acute Respiratory Syndrome Coronavi-
rus 2 (SARS CoV-2).? Patients with SARS Cov-2 presented with acute
respiratory illness, which progressed to pneumonia and acute
respiratory failure in many cases. This presentation came to be
known as Coronavirus Disease 2019 (COVID-19).?

COVID-19 has become a pandemic affecting millions of people
worldwide with the first case in Ireland notified on February 29th
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strictions, known as “lockdowns”, in mid-March 2020.>° Whilst
effective in limiting cases,”® relaxation of restrictions during the
summer in Ireland was followed by a further surge of cases from
late autumn 2020,° resulting in the reintroduction of a modified
lockdown on October 21st 2020.'° These restrictions were released
again in December 2020, with an expectation of re-introduction in
early 2021 to deal with a resurgence of cases following the holiday
period.

Given the substantial impact lockdowns have had on wider
social, economic and educational spheres,'"'? counter-arguments
against their use are emerging. A common counter-argument is
that COVID-19 is essentially “a bad flu” and that similar lockdowns
are not implemented during influenza seasons. This argument has
featured in the debate on pandemic response in Ireland and has
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even been used by leading medical professionals to advocate
against the use of population-based restrictions for COVID-19
control.”®> The World Health Organization (WHO) has identified
misinformation and the “infodemic” as a critical challenge in
addressing COVID-19."* It undermines political leadership for
difficult decision-making, as well as public support for public
health measures, including potentially driving vaccine hesitancy in
the future.”>!° Critical reviews of scientific evidence are central to
building carefully designed and delivered COVID-19-specific risk
communication strategies, which are essential to control both the
disease and the associated “infodemic”."”

Current evidence indicates that hospitalised cases of COVID-19
were more likely to be male, younger and have fewer comorbid-
ities than hospitalised cases of seasonal influenza.'® Hospitalised
COVID-19 patients tended to have a longer mean length of hospital
stay (14 days; 95% Confidence Interval (CI) 12—16, P < 0.001) when
compared to hospitalised influenza A (6.5 days; 95% CI 6-8,
P < 0.001) and hospitalised influenza B cases (6.7 days; 95% CI
5.3—8, P < 0.001)."° Mortality amongst hospitalised COVID-19 pa-
tients (6.5%; 95% CI1 4.5—9, P < 0.001) was found to be similar to that
of influenza A patients (6%; 95% CI 5—6.5, P < 0.001) but higher than
that of influenza B patients (3%; 95% CI 2—4, P < 0.001); however,
significant variability in mortality rates of influenza A was observed
depending on the subtype of the virus involved as well as the
reporting country.!

The assertion that COVID-19 was “just a bad flu” can be tested
empirically to challenge the “infodemic” and better inform key
decision-makers and the publicc. WHO's Pandemic Influenza
Severity Assessment (PISA) document identifies three concepts in
order to determine the severity of infection with pandemic influ-
enza: transmissibility, disease seriousness and impact.’’ The
objective of this study was to measure the disease seriousness and
impact of COVID-19 from the perspective of the Irish healthcare
sector through descriptive epidemiological analysis of COVID-19-
related hospital episodes with a specific focus on mean length of
hospital stay, resource use during hospital stay and in-hospital
mortality and benchmarking these results against influenza-
related hospital episodes.

Methods
Data source

The Hospital In-Patient Enquiry (HIPE) system, managed by the
Health Service Executive (HSE) Healthcare Pricing Office, was the
data source for this study and was accessed via the Health Atlas
Ireland system maintained by the HSE National Health Intelligence
Unit.”! This database is a well-established, quality assured, national
hospital care information system that uses International Classifi-
cation of Disease-10 Australian Modification (ICD10 AM), Australian
Classification of Health Interventions (ACHI) and Australian Coding
Standards (ACS) coding to capture demographic, clinical and care
data at discharge on all episodes of emergency and elective care
across publicly funded hospitals in Ireland. While private hospital
activity in Ireland is not captured in the system, in terms of in-
patient care, that sector is focused almost exclusively on provi-
sion of elective care so HIPE is likely to have high completeness for
acute hospital episodes related to COVID-19 and influenza in
Ireland.

Inclusion criteria
The COVID-19 data included in this study consisted of episodes

of hospitalisation discharged up to August 10th 2020; these data
effectively captured the “first wave” of COVID-19 in Ireland.”
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COVID-19-related discharge episodes were defined by the pres-
ence of any of the following (ICD-10) codes: U07.1, B34.2 or B97.2.
Influenza-related discharge episodes were identified between
January and December of both 2018 and 2019 with the following
ICD-10 codes: J09, ]10.0, J10.1, J10.8, J11.0, J11.1 or J11.8. For both
clinical conditions, relevant codes were identified across any of the
30 diagnostic fields on the episode's HIPE record. The timeframe of
influenza-related discharge episodes included in this study was
selected with reference to national epidemiological surveillance
information to assure it was both current and representative of
recent variation in influenza seasonal severity.?>**

Statistical analysis

In order to identify the impact of both COVID-19 and influenza
on acute hospital services, the following variables were examined:
mean length of hospital stay (days), Intensive Care Unit (ICU)
admission requirement (number; %), haemodialysis requirement
(ACHI Codes 131000-131008) (number, %) and invasive and non-
invasive ventilation requirement (ACHI Codes 1388200/1388201/
1388202 or 9220900/9220901/9220902) (number, %). The number
and proportion of in-hospital mortality in both cohorts were also
measured. To take account of potential differences in age-profiles of
cases, data were stratified according to the following age-groups:
0—19 years, 20—39 years, 40—64 years, 65—84 years and 85 years
and older. This age stratification allowed an analysis of COVID-19
patients that aligned with age categories commonly used for
health service planning in Ireland: child and adolescent (0—19
years), early adulthood (20—39 years), middle adulthood (40—64
years), late adulthood (65—84 years) and elderly (85 years and
older). This grouping also enabled statistical disclosure control.
Odds ratios (ORs), with 95% ClIs and significance tests for each
variable measured, were also calculated using standard procedures
to compare the likelihood of adverse outcomes in COVID-19-related
episodes relative to influenza episodes.?” For statistical disclosure
control purposes, where observed cases were less than 5, these are
not reported and are displayed as “<5”.

Results

In total, 4,837 COVID-19 and 5,369 influenza discharge episodes
were identified, and the disease severity and impact were
described and compared by age group.

Mean length of stay

Fig. 1 displays the mean length of stay for hospitalised episodes
of COVID-19 and influenza stratified by age-group. Across all age-
groups, hospitalised episodes of COVID-19 had longer lengths of
stay compared to influenza episodes. In adult cases, this difference
was most pronounced in the 65—84 year age group. In total, hos-
pitalised COVID-19 episodes had a mean length of stay more than
twice as long as hospitalised influenza (17.7 days vs 8.3 days).

Hospital resource requirement

Table 1 provides the proportion of COVID-19 and influenza
hospital episodes requiring ICU admission, invasive and non-
invasive ventilation and haemodialysis stratified by age group
and compares the odds of each adverse outcome.

In general, a higher proportion of COVID-19-related hospital
episodes were admitted to ICU than influenza-related hospital
episodes, except for those aged 85 and older where the proportion
of ICU admission was greater for influenza-related hospital epi-
sodes. The likelihood of ICU admission was significantly higher for
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Fig. 1. Mean lengths of stay (LOS) in days per episode of admission for hospitalised COVID-19 and influenza patients, stratified by age group.

COVID-19-related hospital episodes than influenza-related epi-
sodes in age groups under 65 years and overall. Compared with
influenza, COVID-19-related hospital episodes were almost two
times more likely to be admitted to ICU (odds ratio [OR] 1.75, 95% CI
1.53-2.0, P < 0.001).

A similar pattern was observed when the requirement for
ventilation and haemodialysis in COVID-19 episodes was compared
to that for influenza. In general, the likelihood of invasive or non-
invasive ventilation was greater among COVID-19 hospital epi-
sodes compared with influenza hospital episodes across all age
groups (OR 2.31, 95% CI 2.01-2.66, P < 0.001), and statistically
increased odds of ventilation were observed for COVID-19 hospital
episodes in the 20—84 year age groups. The likelihood of haemo-
dialysis was also greater among COVID-19 hospital episodes
compared with influenza hospital episodes across all age groups
(OR 2.97, 95% CI 2.24—3.95, P < 0.001), and statistically increased
odds of haemodialysis were observed for COVID-19 hospital epi-
sodes aged older than 40 years.

In-hospital mortality

Table 1 also provides the proportion of COVID-19 and influenza
hospital episodes where in-hospital mortality was recorded,
stratified by age-group. Overall, across all age groups, 15.3% of
COVID-19-related hospital episodes experienced in-hospital mor-
tality compared with 3.4% of influenza-related hospital episodes
indicating a five-fold increased likelihood of in-hospital mortality
for hospital episodes related to COVID-19 (OR 5.07, 95% CI
4.29-5.99, P < 0.001). While an increased likelihood of in-hospital
mortality was observed for COVID-19-related hospital episodes in
each age group, the difference was significant in age groups older
than 40 years, with ORs increasing from 2.27 (95% CI 1.43—-3.61,
<0.001) in the 40—64 year group to 4.99 (95% CI 3.54—7.03, <0.001)
in the 85 years and older group.

Discussion

This study was undertaken to help tackle the “infodemic”
threatening the public health response to the COVID-19 pandemic
in Ireland. Using Irish national inpatient data, it identified that
COVID-19-related episodes had a greater likelihood of more intense
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resource requirement and adverse outcomes than influenza epi-
sodes. These differences were significant for the overall population
and remained significant in most age-groups following
stratification.

Comparison with other studies

Our findings are similar to other comparisons of COVID-19 and
influenza patients. In Pormohammad et al.’s systematic review,
COVID-19 patients had longer mean lengths of hospitalisation
compared to influenza A and B patients (14 days vs 6.5 and 6.7 days
respectively),'® which is similar to the findings of this study (17.7 vs
8.3 days for COVID-19 and influenza respectively). Pormohammad
et al. reported similar rates of mortality in COVID-19 and influenza
A patients (6.5% vs 6%) but higher rates of mortality in COVID-19
versus influenza B patients (6.5% vs 3%)."° This study did not
distinguish between influenza strains as this was not recorded in
the ICD coding in the data source, but a much higher rate of in-
hospital mortality in COVID-19 compared with influenza patients
(15.3% vs 3.4%) was found. Influenza patients admitted to hospitals
in Ireland in 2018 and 2019 were examined and data were included
from influenza seasons where influenza B was the predominant
circulating strain (2017/2018 season) and where influenza A was
the predominant circulating strain (2018/2019) in Ireland,*>**
resulting in outcomes where both influenza strains are captured.
We report higher mortality rates to those reported by Pormo-
hammad et al., which reflects our focus on hospitalised cases, and
we provide greater detail on age patterning of mortality for COVID-
19 hospitalisations relative to seasonal influenza.'”

COVID-19 patients aged 65—84 years in this study did not have
significantly higher odds of ICU admission compared to similarly
aged influenza patients. However, COVID-19 patients aged 85 years
and older were significantly less likely to be admitted to ICU
compared to influenza patients in the same age group. This was an
unexpected finding, but should be interpreted with caution given
the small numbers and the lack of full adjustment for comorbidities
and other factors related to clinical decisions regarding ICU
admission. While the finding raises potential questions about
clinical prioritisation for scarce ICU resources, compared to influ-
enza patients, COVID-19 patients in this age group had similar odds
of receiving ventilator support. This included non-invasive



K. Beatty, V. Hamilton and PM. Kavanagh

Table 1

Comparison of age-stratified descriptive epidemiology and unadjusted odds ratios for ICU admission, invasive and non-invasive ventilation, haemodialysis and in-hospital mortality in episodes of COVID-19 and influenza

hospitalisations.

In-Hospital Mortality

Haemodialysis

Ventilation

Disease ICU Admission

Age Group (Years)

n (%) OR? (95% CI) P-value®
1.0

P-value®

OR? (95% CI)
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OR? (95% CI)

n (%)
1.0
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10
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8.03 (0.72—89.41)

1.0

<5

60 (4.3)

56 (4.0)

Influenza

0-19

8.03 (0.72—89.41)

1.0

ns

ns

_6.03) oo
282 (2.17-3.65) G0N

1.0

5(5.7)
14 (1.9)

9(102)
33 (4.5)
44 (7.5)

100 (9.0)

COVID-19

<5

7(0.9)
7(12)

1.0

Influenza

20-39

ns

2.80 (0.86-9.15)

1.0

ns 9(1.5)

1.24 (0.43—3.55)

1.0

321(1.71

1.0

35 (6.0)
80 (7.1)

COVID-19

24(22)

33 (2.9)

Influenza

40-64

227 (1.43-3.61)

1.0

79 (4.8)

1.70 (1.13—-2.57

82 (4.9)
26 (1.5)

97 (17.9)

298 (18.0)

COVID-19

108 (6.4)

1.0

2.56 (1.63—4.04)

1.0

147 (8.7)

1.0

173 (10.2)
210(112)

Influenza

65—84

[ <0001 |
19.33 (1.15—326.03) IpENgIG3aN

1.0

1.64 (132—2.03) g0

1.0

421 (3.36—5.26)

1.0

417 (22.3)
47 (10.6)

72 (3.8)
<5

ns 252 (13.5)

1.11 (0.90-1.37)

1.0

COVID-19

24 (5.4)

24 (5.4)

Influenza

85+

0.40 (0.20—~0.77) IpEgiGo7A

1.

4.99 (3.54—7.03)

235 (37.2)
185 (3.4)

13 (2.1)

ns

01-2.66) 200l

1.12 (0.66—1.89)

38 (6.0)
325 (6.0)

14 (2.2)
385 (7.2)

COVID-19

67 (1.2)

2.31(2

Influenza

All

75 (1.53—2.00) IZ0/conl

ns: Not Significant; ICU: Intensive Care Unit; OR: Odds Ratio; COVID-19: Coronavirus Disease 2019; CI: confidence interval.

5.07 (4.29-5.99)

741 (15.3)

2.97 (2.24-3.95)

627 (13.0) 175 (3.6)

575 (11.9)

COVID-19
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b Significance level set at a p-value <0.05. Characteristics meeting this significance threshold are shaded in grey.
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ventilation support delivered outside the ICU setting, which may
have been a more clinically appropriate care given these patients’
individual needs. Furthermore, COVID-19 patients in this age
group were more likely to receive haemodialysis care than influ-
enza patients.

Auvinen et al. reported higher proportions of ICU admission
(29% vs 6%), invasive ventilation (29% vs 3%) and in hospital
mortality (4% vs 0%) in COVID-19 patients compared to influenza
patients.”® While we also reported higher rates of these adverse
outcomes for COVID-19 hospitalisations, as discussed above, our
age-specific findings on ICU admission are different, possibly
reflecting differences in local resource availability and clinical
practices. Cobb et al. examined COVID-19 and influenza patients
admitted to ICUs.?’” Logistic regression modelling reported no
difference in the odds of renal replacement therapy and me-
chanical ventilation in COVID-19 patients compared to influenza
patients, but did report an almost two-fold increase in odds of in
hospital mortality for COVID-19 patients compared to influenza
patients following adjustment for age, gender and a number of
comorbidities. These findings are similar to those reported in this
study in terms of increased likelihood of adverse outcome for
COVID-19 hospitalised patients; however, we reported unadjusted
ORs and used stratification to confirm the age-patterning of risk.
Neither Auvinen et al. nor Cobb et al. stratified their outcomes
analysis by age group.?®?’ This comparison shows that our study
supports many of the findings in medical literature comparing
COVID-19 patients and influenza patients, specifically longer
lengths of hospitalisation and higher rates of mortality, ICU
admission and ventilation in COVID-19 patients. It also provides a
valuable insight into the impact of COVID-19 on Irish hospitals
during the “first wave” of the pandemic.

Strengths and weaknesses

This study is the first to provide a comparison of COVID-19 and
influenza episodes of hospitalisation in the Irish population. A
robust and definitive national dataset was used to identify large
numbers of episodes of hospitalisation in both the COVID-19
(n = 4,837) and influenza cohorts (n = 5,369).2! This dataset is
quality assured and has been used by other groups to produce
epidemiological studies.?®

While we have not adjusted for all potential prognostic factor
differences between the two groups compared, our view is that
our approach of age-stratification is epidemiological and clinically
useful since it provides an opportunity to examine the effect of
age-group on the relative likelihood of adverse outcome within
each age stratum. Most other prognostic factors, such as co-
morbidity, are likely to be age-related and similar between the
two groups. This is supported by Pormohammad et al.’s finding of
a similar occurrence of comorbidities such as cardiovascular/ce-
rebrovascular disease, chronic respiratory disease and diabetes
amongst COVID-19 and influenza cohorts."”

Identification of influenza episodes focused on 2018 and 2019,
and the question of representativeness and comparability may
arise. The majority of COVID-19 episodes included in this study
were notified from March 2020 onwards and while data on
influenza hospitalisations in the same period was available, we
chose not to use this since the influenza season in Ireland was
ending when COVID-19 arose and we have since observed sig-
nificant changes in influenza activity to patterns expected owing
to the wider impact of non-pharmacological measures.”’ The
2017/2018 influenza season in Ireland was severe due to a
mismatch between the vaccine used and the circulating strain that
season.”> The 2018/2019 season in Ireland was a moderate season
where the circulating strain matched the vaccine used that
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season.”* Using aggregated data from both years allowed us to
incorporate outcomes from both a severe and moderate season and
allowed us to estimate a “typical” influenza season.

A limitation of HIPE data on both influenza and COVID-19 hos-
pitalisations was that in order to maintain patient anonymity, geo-
location of individual episodes was limited to their county of resi-
dence, which is used in Ireland to assign an area-based deprivation
index so as to examine the effect of socio-economic status on
health.?! Additionally, ethnicity of episodes of hospitalisation was
not recorded in the HIPE database.?! As a result, analysis of episode
distribution according to deprivation indices or patient ethnicity
was not possible.

Data on hospitalised episodes of influenza sourced from HIPE
were not stratified according to the serotype of influenza identified
because the ICD-10 coding does not distinguish this detail. Mor-
tality rates varied when COVID-19 was compared to influenza A and
influenza B.'° However, as our study's cohort of hospitalised
influenza episodes included a season where influenza A was the
dominant circulating strain and a season where influenza B was the
dominant circulating strain, although influenza mortality rates
were not stratified by serotype, they are likely to be representative
of both strains. Finally, seasonal influenza vaccine may have
attenuated resource use and outcomes of hospitalised episodes.
However, the uptake of seasonal influenza vaccines by individuals
in high risk groups in Ireland has consistently failed to reach the
target of 75% as set by WHO.3? HPSC reported influenza vaccine
uptake for those aged 65 years and older in the 2017/2018 season to
be 57.6% and in the 2018/2019 season to be 65.9% both far below the
target.> Influenza vaccine uptake amongst attendees at a respira-
tory outpatient clinic in Ireland was as low as 54%.>? Uptake of
influenza vaccine in patients aged over 65 actually fell in Ireland
between the 2004/2005 season and the 2014/2015 season.’>
Therefore, whilst influenza vaccination may have played a role in
limiting the numbers of influenza hospitalisations and the clinical
severity of these cases, it is unlikely to explain the increased disease
severity and poorer outcomes observed in this study in COVID-19
patients compared with influenza patients, especially in patients
aged less than 65 years.

Summary and conclusion

Our study adds to existing evidence confirming that COVID-19 is
overall more severe than influenza amongst hospitalised patients.
It corroborates this evidence in the Irish population using a robust
national dataset and develops it by providing an epidemiologically
and clinically relevant examination of the comparison of the two
diseases by age group. It supports important public health efforts,
such as targeting protective measures for higher-risk groups.
Crucially, it provides evidence to counter arguments that COVID-19
is “just a bad flu”. In the era of misinformation and “infodemics”,
public health professionals must not only combat the disease but
must also ensure that they are positively engaged in evidence-
based public health advocacy with accurate and relevant informa-
tion to underpin discussion on measures to limit the impact of
COVID-19.
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