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Objective: This study aimed to compare the clinical risks and outcomes of COVID-19 and influenza.
Methods: The search for relevant articles was conducted using both a database search method and a manual
search, which involved searching through the reference lists of articles related to the topic for additional studies.
The Quality assessment was carried out using the Newcastle Ottawa tool, and the data analysis was conducted
using the Review Manager Software (RevMan 5.4.1).

Results: The meta-analysis results indicated that COVID-19 patients had similar lengths of hospital stays
(SMD: -0.25; 95% CI: -0.60-0.11; p=0.17). However, COVID-19 patients had significantly higher mortality rates
(RR: 0.28; 95% CI: 0.21-0.37; p<0.0001), in-hospital complications (RR: 0.57; 95% CI: 0.50-0.65; p<0.00001),
intensive care unit (ICU) admissions (OR: 0.48; 95% CI: 0.37-0.61; p<0.00001), length of ICU stay (SMD:
-0.45; 95% CI: -0.83-0.06; p=0.02), and mechanical ventilation use (OR: 0.36; 95% CI: 0.28-0.46; p<0.00001).
Conclusion: The findings suggested that COVID-19 was more severe than influenza. Therefore, “flu-like”
symptoms should not be dismissed without a clear diagnosis, especially during the winter when influenza is
more prevalent.
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Introduction

Coronavirus disease 2019 (COVID-19) is a viral
respiratory infection caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2).
The disease was first found in Wuhan, China, in
December 2019 and rapidly spread throughout the
world, prompting the World Health Organization
(WHO) to declare it a global pandemic on March
11, 2020 [1]. To date, 633,263,617 COVID-19 cases
and 6,549,491 deaths have been reported worldwide
[2]. Early diagnosis of this disease is a major public
health issue because it allows health professionals
to employ immediate preventive measures and
specific precautions to reduce transmission while
also providing appropriate treatments and supportive
care to the patients.

Conversely, influenza, also known as the “flu”, is
a contagious respiratory illness caused by influenza
viruses. The disease typically causes mild to severe
illness and can occasionally be fatal. The Centers
for Disease Control and Prevention (CDC) reported
that flu cases in the United States increased from 9
million to 41 million between 2010 and 2020, with
52 thousand deaths [3]. A systematic review and
meta-analysis found that children are more likely
to contract the flu [4]. In that study, the median
incidence rates were 3.9% for elderly adults (65
years and older), 9.3% for children between 0 and
17 years old, and 8.8% for adults aged 18 to 64 years
old. These findings indicated that children under
the age of 18 had a double risk of contracting the flu
compared to adults over the age of 64.

The influenza virus and COVID-19 both exhibit
similar primary symptoms. As a result, it is
challenging to suspect COVID-19 during the flu
season in a specific location where SARS-CoV-2
is not known to be present. Moreover, there is
a paucity of systematic reviews that examine in-
hospital complications, mortality rates, and other
clinical manifestations of COVID-19 and compare
them to other highly contagious viral diseases such
as influenza. Therefore, the present study aimed
to compare the clinical risks and outcomes of
COVID-19 to influenza in people of all ages.

Materials and Methods

This systematic review and meta-analysis were in
accordance with the PROSPERO database protocol
and registration. It was prepared and reported
in accordance with the Cochrane Collaboration
guidelines, as well as the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines.

The inclusion and exclusion criteria were applied
to studies retrieved via an electronic database and a
manual search. Studies that met the following criteria
were eligible for inclusion in the present study:

1. Studies written and published in English. The
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reviewers settled on this criterion to avoid the loss
of context and meaning that comes with direct
translation of scientific terms.

2. Studies that directly compared the patients with
COVID-19 and influenza.

3. Studies with a sufficient pool of participants,
i.e., more than 20 patients. This specification was
important to enhance the present study’s scientific
research and statistical power.

Studies were excluded by following the criteria:

1. Articles published in a language other than
English

2. Studies either evaluate patients with COVID-19
or influenza only.

Studies were designed as either Systematic reviews
and meta-analyses, case reports, letters to the editor,
or abstracts without evidence of full articles.

A PRISMA-guided search for studies relevant to our
topic was carried out on 6 electronic databases and
motor searches, including ScienceDirect, PubMed,
Cochrane Library, Embase, Scopus, and Google
Scholar. The search criteria employed the Boolean
expressions “AND” and “OR” to combine the
specific keywords into a detailed search strategy to
be used in these electronic databases. The following
search strategy was used: (“Clinical assessment”
OR “clinical evaluation” OR “Risk stratification”
OR “Risk evaluation”) AND (“Coronavirus”
OR “COVID-19” OR “severe acute respiratory
syndrome coronavirus 2” OR “SARS-CoV-2”) AND
(“Influenza” OR “seasonal influenza” OR “Flu”)
AND (“Children” OR “adults”). The other method
used to obtain extra studies was reviewing the
reference lists of topic-related papers. All retrieved
studies were limited to the 2020 to 2022 publication
period.

Two reviewers were tasked with gathering and
compiling the necessary information from the
included studies. The information obtained included
the author ID (first author’s surname and year of
publication), study design, the country in which the
study was conducted, participants’ characteristics in
influenza and COVID-19 groups (age, sample size,
and sex distribution), follow-up, and main outcomes.
The main outcomes in this study were divided
into two categories: risk stratification and clinical
evaluation. Risk stratification was determined by
comparing the in-hospital complications associated
with COVID-19 and influenza and mortality rates,
while the clinical assessment was determined by
comparing the length of hospital/ICU stay and
patients requiring mechanical ventilation (MV). The
inconsistencies in the extracted data were resolved
through discussions between the two reviewers or
by consulting a third reviewer.

Given that the studies included in this review
were non-randomized, the methodological quality
was assessed using the Newcastle-Ottawa quality
assessment tool. A single reviewer independently
carried out the quality appraisal process and grouped
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each included study into three categories: selection,
comparability, and outcomes. The selection category
employed 4 assessment criteria, while comparability
and outcomes had 1 and 3 assessment criteria,
respectively. Based on the assessment criteria, each
study was assigned a rating score. A rating score of
“1” was used for a fully addressed criterion, whereas
“0” was used for a criterion that was either unclear or
not entirely addressed. Studies with overall ratings
of 0-2, 3-5, and >5 were classified as poor, moderate,
and high methodological quality, respectively.

The pooled effect sizes of the main and secondary
outcomes were carried out using the Review
Manager software (RevMan version 5.4.1). During
the meta-analysis, a Risk Ratio (RR) assessment was
chosen for the complications and mortality rates,
while an odds ratio (OR) assessment was chosen for
the MV use. Since the length of Hospital/ICU stays
was reported as a mean, their analysis was carried
out using the Standard Mean Deviation (SMD).

To account for the expected heterogeneity, we
employed the Random effect model for all meta-
analyses. This heterogeneity was assessed using
I? statistics, with scores of 25%, 50%, and more
than 70% classified as low, moderate, and high,
respectively. A 95% confidence interval (CI) was
also employed, and the statistical difference was
established as p<0.05. The outcomes of all meta-
analyses were then presented in forest plots.

Results

520 studies related to our topic were found. Of the
520 articles, 56 were eliminated because they were
duplicates, and the remaining 464 had their titles and
abstracts screened. Based on the screening criteria,

Table 1. Study Characteristics

173 articles were excluded. 234 of the remaining
291 articles were not retrieved, and the rest were
evaluated based on the eligibility criteria. The
assessment resulted in the inclusion of 9 articles,
while the other 48 were excluded as follows: 2 were
published in other languages, 42 only included
patients with influenza or COVID-19, and 4 were
designed as systematic reviews, case reports, letters
to the editor, or abstracts without full articles
(Table 1). The full selection results are shown in the
PRISMA flow diagram (Figure 1).

The evaluation of the studies’ quality revealed
that only 4 of them were of high quality, while
the remaining 5 were of moderate quality. The
evaluation revealed that none of the studies had poor
methodological quality (Table 2).

Mortality and complications are critical outcomes
when evaluating the risk associated with COVID-19
and influenza. A meta-analysis of outcomes from
all included studies showed that influenza was
significantly associated with a lower mortality risk
than COVID-19 (RR: 0.28; 95% CI: 0.21- 0.37;
p<0.00001) (Figure 2). Similarly, the present meta-
analysis demonstrated that COVID-19 was highly
associated with in-hospital complications compared
to influenza. A subgroup analysis showed that the
risk of developing acute respiratory failure was
significantly higher for patients with COVID-19 than
those with influenza (RR: 0.63; 95% CI: 0.61-0.66;
p<0.00001). Additionally, the subgroup analysis
indicated significantly higher risks of acute kidney
failure/injury (RR: 0.73; 95% CI: 0.67 to 0.80;
p<0.00001), sepsis/septic shock (RR:0.52; 95% CI:
0.33 to 0.83; p=0.006), and pulmonary embolism
(RR: 0.42; 95% CI: 0.23 to 0.80; p<0.0001) among
patients with COVID-19 (Figure 3).

Influenza Group Main Outcomes

Author ID Country Study Design COVID-19
Group

Zayet et al., 2020  France Retrospective 70 patients (29

[5] observational men and 41

study women; average

age 56.7+19.3
years)

Hedberg et al., 2021 Sweden  Retrospective 1721 patients

[6] cohort study (1010 males and

711 females;

median age 58
(42-71) years).

www.beat-journal.com

54 patients (17
men and 37
women; average
age 61.3+18.8
years)

The average hospitalization length for
patients with COVID-19 and influenza
was not substantially different (6.9 5.8 vs.
7.6 6.9 days, respectively; p=0.667).

The number of COVID-19 and influenza
patients requiring IMV was not
significantly different (11 (15.7%) vs. 5
(9.3%), respectively; p=0.499).

The mortality rates for COVID-19 and
influenza patients were not different (4
(5.7%) vs. 5 (9.3%), respectively; =1).

The 90-day death rate in the pediatric
population was similar for both influenza
and COVID-19 patients (6 (1%) vs. 1(1%),
respectively).

Patients with COVID-19 had significantly
longer stays in the ICU as opposed to
influenza patients (6 (4-6) days vs. 1 (0-4)
days).

Adult patients with COVID-19 had a 90-
day mortality rate that was significantly
higher than patients with influenza (235
(15%) vs. 192 (8%), respectively).

2468 patients
(1194 males and
1274 females;
median age 68
(51-79) years).
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Xie et al., 2020 [7]

Brehm et al., 2021
[8]

United
States

Germany

Cates et al.,2020 [9] United

Piroth et al., 2020
[10]

Beatty et al., 2021
[11]

Kanthimathinathan
et al., 2021 [12]

Talbot et al., 2021
[13]

States

France

Ireland

United

Kingdom

United
States

Cohort Study

Prospective
observational
study

Cohort study

Retrospective
cohort study

Cohort Study

Prospective
nationwide
cohort study

Observational

study

3641 patients
(3438 men and
203 women;
average age
69.03 (13.4)
years)

166 patients (111
males and 55
females; median
age 59(45-71)
years).

3948 patients
(3710 males and
238 females;
median age 70
(61 —77) years)

89530 patients
(42035 women
and 47495 men;
average age 65
(20) years)

4837 patients

73 patients (44
boys and 29
girls in the 30
days to 18 years
age group)

914 patients (423
females and 491
males; aged >18
years)

12676 patients
(11,994 men and
682 women;
average age
70.25 (12.8)
years).

255 patients (144
males and 111
females; median
age 65 (52; 77)
years).

5453 patients
(5116 males and
337 females;
median age 69
(61 — 75) years)

45819 patients
(23701 women
and 22118 men;
average age 59
(32) years)

5369 patients

243 patients (142
boys and 101
girls in the 30
days to 18 years
age group)

1937 patients
(1081 females
and 856 males
aged >18 years)

Compared to patients with influenza,
COVID-19 patients had a higher
mortality risk (16.85 (95% CI: 14.85 to
18.99).

COVID-19 patients had a significantly
greater need for MV than influenza
patients (11.29). (9.62 to 13.14).
COVID-19 patients spent significantly
more time in the hospital than influenza
patients (AOR: 3.00; 2.20 to 3.80 days).
Patients with COVID-19 required IMV
significantly more frequently than
patients with influenza (52 (31.3) vs. 32
(12.5), respectively; p=0.001).
COVID-19 patients stayed in the hospital
for longer periods than influenza
patients (25.9 (26.6) vs. 17.2 (21.0) days,
respectively; p=0.002).

COVID-19 patients had a significantly
higher rate of deaths than influenza
patients (26 [15.9%] vs. 23 [9.0%];
p=0.04).

COVID-19 patients were hospitalized
for a significantly longer period than
influenza patients (8.6 (3.9-18.6) vs. 3.0
(1.8-6.5) days, respectively; p<0.001).
Patients with COVID-19 had an
in-hospital mortality rate that was
significantly higher than patients with
influenza (828 (21.0) vs. 190 (3.8),
respectively; p<0.001).

Patients with COVID-19 experienced
substantially higher in-hospital mortality
than patients with influenza (15 104 (16%)
vs. 2640 (5%) respectively; p=0.0001).
COVID-19 patients had a considerably
longer average ICU stay than influenza
patients (15 (15) vs. 8 (9) days,
respectively; p<00001).

MYV was more frequently needed by
COVID-19 patients in the ICU than
influenza patients. (10430/14585 (71-5%)
vs. 3004/4926 (61-:0%), p<0-0001)

The average length of hospitalization

for COVID-19 patients was twice that of
influenza patients (17.7 vs. 8.3 days).
In-hospital mortality was five times more
likely to occur in COVID-19-related
cases than in influenza-related cases (OR
5.07, 95% CI 4.29-5.99, P<0.001).
Patients with COVID-19 required a
longer stay in the PICU than those with
influenza (11.6 (24.02) vs. 9.2 (12.15)
days, respectively.

MYV was administered to COVID-19
patients more frequently than it was to
influenza patients. (AOR=15.6, 95% CI:
10.7, 22.8, p<0.01).

COVID-19’s in-hospital mortality

was considerably higher than that of
influenza. (13.7%, 123/898) vs. (1.4%,
27/1919), p<0.01).

COVID-19: Coronavirus disease 2019; IMV: invasive mechanical ventilation; MV: Mechanical ventilation; AOR: Adjusted Odds
Ratio; CI: Confidence Interval; ICU: Intensive Care Unit; PICU: Pediatric Intensive Care Unit.
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| Identification of studies via databases and registers

Eecords identified from™*:
ScienceDirect (n=113)
Google Scholar (n=130) screening:

Embasze (n=32) " Duplicate records removed
Publed (n=129) (n=756)

Scopus (n=41)
Cochrane Library (n=33)

Fecords removed befbre

Identification

Eecords excluded bazed on title
—*| and abstract screening®*
fn=173

Eecords screened
{n=464)

k4

Eeports sought for retrieval Reports not retrieved
{n=291) (n=234)

k 4

Screening

Eeports assessed for eligibility

(n=37) — > Eeports excluded:

Non-Englizh (n=2)

Included erther COVID-19 or

influenza patients only (n =
2)

Abstracts, systematic

— reviews, case reports or
= L i . letters to the editor (n=4)
g Studies included in review

(n=9)

Fig. 1. PRISMA flow diagram

Table 2. Methodological Quality using the Newcastle Ottawa Scale for cohort studies

Author ID Selection Comparability Outcome Total Score  Quality
(Maximum 4) (Maximum 1) (Maximum 3)
Zayet et al. 2020 [5] 4 1 2 7 High
Hedberg et al. 2021 [6] 3 1 2 6 Moderate
Xie et al. 2020 [7] 4 1 2 7 High
Brehm et al. 2021 [8] 3 1 3 7 High
Cates et al. 2020 [9] 4 1 2 7 High
Piroth et al. 2020 [10] 3 1 2 6 Moderate
Beatty et al. 2021 [11] 2 1 3 6 Moderate
Kanthimathinathan et al. 2021 [12] 2 1 2 5 Moderate
Talbot et al. 2021 [13] 3 1 2 6 Moderate
Influenza CoviD-19 Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Beatty et al,, 2021[11) 185 5369 741 4837 161% 0.22(0.19, 0.26] -

Brehm etal,2021(8] 23 285 26 166 10.4% 0.58 (0.34,0.97] ——

Cates et al, 2020(9) 190 5453 828 3948 16.2% 0.17(0.14,0.19] -

Hedberg etal,2021(6] 6 871 1101 15% 0.70(0.08,5.72) e

Kanthimathinathan et al, 2021(12] 15 243 7 73 63% 0.64(0.27,1.52] ===t

Piroth et al,,2020(10) 2640 45819 15104 89530 17.0% 0.34[0.33,0.36] .

Talbot et al,2021(13) 27 1918 123 898 123% 0.10(0.07,0.18] —

Xie etal. 2020(7] 674 12676 676 3641 16.7% 0.29(0.26,0.32] -

Zayetetal, 2020(5) 5 54 4 70 36% 1.62(0.46, 5.75] —_—

Total (95% CI) 72659 103264 100.0% 0.28 [0.21,0.37] *

Total events 3765 17510

Heterogeneity: Tau*= 0.11; Chi*= 148.60, df= 8 (P < 0.00001); F= 95% 0ot o 0 00

Test for overall effect: Z= 9.25 (P < 0.00001) Favours [Influenza] Favours [COVID-19]

Fig. 2. A forest plot comparing Mortality rates between COVID-19 and Influenza patients
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Influenza COovID-19 Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events  Total Weight M-H, 95% ClI M-H, 95% CI
5.1.1 Acute respiratory failure
Cates et al.,2020[9) 1556 5453 1834 3948 9.4% 0.61 [0.58, 0.65] g
Piroth et al,2020(10] 7977 45819 24317 89530 9.5% 0.64 [0.63, 0.66] -
Subtotal (95% Cl) 51272 93478  18.9% 0.63 [0.61, 0.66] 4
Total events 9533 26151
Heterogeneity: Tau®= 0.00; Chi*= 2.07, df=1 (P = 0.15); F=52%
Test for overall effect: Z= 22.75 (P < 0.00001)
5.1.2 Acute Kidney injury
Cates etal.,2020(9) 1413 5453 1541 3948 9.4% 0.66 [0.63, 0.70] -
Hedberg et al., 2021[6) 49 871 8 101 26% 0.71 [0.35, 1.46) —
Piroth et al,,.2020(10] 2227 45819 5761 89530 9.4% 0.76[0.72,0.79] -
Xie etal.,2020(7) 3670 12676 1355 3641 9.4% 0.78(0.74,0.82) ¥
Subtotal (95% CI) 64819 97220 30.8% 0.73 [0.67, 0.80] ¢
Total events 7359 8665
Heterogeneity: Tau®= 0.01; Chi*= 17.36, df = 3 (P = 0.0006); F = 83%
Test for overall effect: Z=7.17 (P < 0.00001)
5.1.3 Sepsis/septic shock
Cates et al.,2020(9) 1012 5453 984 3948 9.2% 0.74 (0.69, 0.80] o2
Piroth et al,,.2020(10] 918 45819 2551 89530 9.3% 0.70(0.65, 0.76) -
Xie et al., 2020(7) 300 12767 319 3641 8.5% 0.27(0.23,0.31) =
Subtotal (95% ClI) 64039 97119 27.0% 0.52[0.33, 0.83] R
Total events 2230 3854
Heterogeneity: Tau®= 0.16; Chi*= 144.26, df= 2 (P < 0.00001); F= 99%
Test for overall effect: Z= 2.77 (P = 0.006)
5.1.4 Pulmonary embolism
Cates etal.,2020(9) 72 5453 112 3948  6.6% 0.47[0.35,0.62) e
Piroth et al..2020[10) 412 45819 3086 89530 9.0% 0.26 [0.24, 0.29) -
Xie et al.,2020(7) 262 12676 118 3641 7.7% 0.64 [0.51,0.79] —
Subtotal (95% CI) 63948 97119  23.3% 0.42[0.23, 0.80] —
Total events 746 3316
Heterogeneity: Tau®= 0.30; Chi*= 63.31, df= 2 (P < 0.00001); = 97%
Test for overall effect: Z= 2.67 (P = 0.008)
Total (95% Cl) 244078 384936 100.0% 0.57 [0.50, 0.65] <
Total events 19868 41986
Heterogeneity: Tau®= 0.05; Chi*= 554.30, df= 11 (P < 0.00001); = 98% 50 1 + t t + 1IJ=

Test for overall effect: Z= 8.14 (P < 0.00001)
Test for subaroup differences: Chi*=11.84, df= 3 (P = 0.008), F=74.7%

i 05 2
Favours [experimental] Favours [control]

Fig. 3. A forest plot comparing in-hospital complications between COVID-19 and Influenza patients

Influenza COVvID-19 Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD _Total Mean SD _Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.1.1 Length of Hospital stay
Brehm et al, 2021(8] 17.2 il 255 259 266 166 20.0% -0.37 [0.57,-0.17] =
Cates etal., 2020(9] 3 348 5453 8.6 1089 3948 21.3% -0.74 [-0.79,-0.70] =
Hedberg et al.,2021(6] 3 148 871 3 519 101 19.9% 0.00[-0.21,0.21] 9
Xie etal. 2020(7) 7 19 12388 10 1099 2621 21.3% -017 [-0.21,-0.13] =
Zayet et al, 2020[5] 76 6.9 54 6.9 5.8 70 17.6% 0.11[-0.24,0.47] €~
Subtotal (95% CI) 19021 6906 100.0% -0.25[-0.60, 0.11] <&
Heterogeneity. Tau®= 0.15; Chi*= 383.75, df= 4 (P < 0.00001); F= 99%
Test for overall effect: Z=1.37 (P=0.17)
4.1.21CU stay
Hedberg et al.,2021(6] 1 296 32 6 1.48 4 93% -1.71 [-2.83,-0.59]
Kanthimathinathan et al,,2021[12) 9.2 1215 243 116 24.02 73 36.6% -0.15[-0.41,0.11) =
Piroth et al.,2020(10] 8 9 4926 15 14 14585 44.0% -0.54 [-0.57,-0.51] u
Zayet et al.2020(5) 8.2 38 5 79 6.6 11 10.2% 0.05[1.01,1.11] =t
Subtotal (95% CI) 5206 14673 100.0% -0.45 [-0.83, -0.06] L 4
Heterogeneity: Tau®= 0.09; Chi*=13.73, df= 3 (P = 0.003); = 78%
Test for overall effect: Z= 2.28 (P = 0.02)
——t —t
-4

Test for subaroun differences: Chi*= 0.56, df=1 (P = 0.46), F=0%

Favours [Influenza] Favours [COVID-19]

Fig. 4. A forest comparing Length of hospital and ICU stays between COVID-19 and Influenza patients

Influenza COvVID-19 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, 95% CI M-H, 95% CI
Beatly etal, 2021[11] 385 5369 575 4837 19.1% 0.57 [0.50, 0.66] s
Brehm et al.,2021(8] 51 255 70 166 12.8% 0.34(0.22,0.53] ==
Cates et al.,2020(9] 961 5453 1421 3948 19.6% 0.38(0.35,0.42) i
Hedberg et al.,2021[6) 32 87 4 101 45% 0.92[0.32, 2.67) —_—r
Piroth et al.,2020(10] 4926 45819 14585 89530 20.1% 0.62 [0.60, 0.64) L
Xie et al.,2020(7] 2353 12676 1341 3641 19.8% 0.39[0.36,0.42) bd
Zayet et al. 2020(5) 5 54 1 70 41% 0.55[0.18, 1.68] —_—
Total (95% CI) 70497 102293 100.0% 0.48 [0.37, 0.61] <
Total events 8713 18007
Heterogeneity: Tau*= 0.08; Chi*=177.17, df= 6 (P < 0.00001), F=97% :D 01 041 t 100=

Test for overall effect. Z= 5.69 (P < 0.00001)

Favou'rs [Influenza] Favours [COVID-19]

Fig. 5. A forest plot comparing ICU admissions between COVID-19 and Influenza patients

A meta-analysis of outcomes from 5 studies
indicated that patients with COVID-19 and influenza
had similar lengths of hospital stay (SMD: -0.25;
95% CI: -0.60-0.11; p=0.17) (Figure 4). However,
patients hospitalized with these diseases were also
likely to develop severe symptoms that necessitate
the transfer to the intensive care unit (ICU). The
present meta-analysis revealed that the odds of being
admitted to the ICU were lower among influenza

52

patients than among COVID-19 patients (OR:
0.48; 95% CI: 0.37-0.61; p<0.00001) (Figure 5).
Additionally, COVID-19 patients admitted to the
ICU stayed longer than patients with influenza
(SMD: -0.45; 95% CI: -0.83-0.06; p=0.02) (Figure 4).
Additionally, the analysis indicated that COVID-19
patients were more likely to require mechanical
ventilation than influenza patients (OR: 0.36; 95%
CI: 0.28-0.46; p<0.00001) (Figure 6).
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Influenza COovID-19

Odds Ratio

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, 95% CI M-H, 95% CI
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Fig. 6. A forest plot comparing the need for Mechanical use between hospitalized COVID-19 and Influenza patients

Discussion

Research on COVID-19 and influenza risks and
clinical outcomes is crucial because it enables
medical professionals to provide the best preventive
and supportive care to patients suffering from
these diseases. The present study found that, while
COVID-19 and influenza patients had similar
durations of hospital stay, COVID-19 patients were at
a higher risk of mortality, in-hospital complications,
ICU admissions, mechanical ventilation use, and
longer ICU stays.

According to the findings of the present study,
COVID-19 patients had a threefold higher mortality
rate than influenza patients (17% [17510/103264] vs.
5.2% [3765/72659], respectively). These findings
were in agreement with a Danish nationwide cohort
study that found that the 30-day mortality rate for
hospitalized COVID-19 patients was three times
that of influenza patients (RR: 3.00; 95% CI: 2.65-
3.39; p<0.001) [14]. Similar findings were reported
by a comparative study conducted in the United
Kingdom, which found that COVID-19 patients
had a significantly higher mortality rate (42% vs.
24% for COVID-19 and viral types of pneumonia,
respectively) [15]. Cobb and colleagues also noted
that patients with COVID-19 had significantly higher
hospital mortality rates than patients with influenza
(p=0.0006) [16]. Further statistical analysis revealed
that the relative risk (RR) for mortality was twice as
high in COVID-19 patients as in influenza patients
(adjusted RR: 2.13; 95% CI: 1.24-3.63; p=0.006).
The high mortality rate among COVID-19 patients
observed in these studies appeared to support the
notion that COVID-19 is a more severe illness
than influenza. Furthermore, the high mortality
rate in COVID-19 patients could be attributed to
a spontaneous influx of patients over a short span
of time, which caused constraints in the medical
structure and forced healthcare providers to prioritize
patients based on clinical status and prognosis. In
contrast to the findings of these studies, Tang and
colleagues reported higher mortality rates among
patients with HINI-induced acute respiratory
distress syndrome (ARDS) than those with COVID-
19-induced ARDS [17]. The disparity in this study
could be attributed to several factors. First, the
study used data from two hospitals, which might not
have accounted for the differences in local practice
patterns and other factors. Secondly, the study only
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included patients with ARDS, meaning that the
study only accounted for critically ill patients. The
study also revealed that about 36% of patients were
still in the hospitals at the completion of the study,
which might have led to an underestimation of in-
hospital mortality.

The mortality rates among patients with COVID-19
and influenza could be associated with various risk
factors. The first factor associated with mortality
rates was age. Beatty and colleagues discovered that
mortality rates increased with age. That study found
no significant differences in mortality rates between
COVID-19 and influenza patients under the age of
40. However, in participants over the age of 40, the
COVID-19 group had significantly higher mortality
rates, with ORs increasing from 2.27 (95% CI 1.4-
3.61, p=0.001) in the 40-60 year age bracket to 4.99
(95% CI 3.54-7.03, p=0.001) in the 85 and older age
[11]. Xie et al., similarly found higher mortality rates
among older patients [7]. Besides, overall mortality
increased from 9.3% in the group of people under 65
years old to 19.4% in the group of people between
65 and 75 years old, and 27.8% in the group of
people over 75 years old. Talbot and colleagues
also contributed to similar findings, showing that
the mortality rates increased with age [13]. Another
study evaluating patients with different subtypes
of influenza showed that age was highly associated
with mortality rates [18]. In that study, influenza A
(HINTI) patients who were 65—74 years old and >75
years old had a higher risk of death (AOR: 2.46, 95%
CI: 1.22-4.97- 2.13, 95% CI: 1.05-4.30, respectively).
Similar to patients with influenza A, patients with
influenza B had a higher risk of death if they were
65 to 74 years old or older than 75 years old (AOR:
2742, 95% CI: 4.95-151.93-15.96, 95% CI: 3.01-
84.68, respectively).

Additionally, studies have demonstrated the
impact of race and sex on the mortality rates of
COVID-19 and influenza patients. According to
a study by Talbot and colleagues, non-Hispanic
African American patients had a higher risk of
dying in the hospital than non-Hispanic White
patients (AOR=58.6; 95% CI: 13.3-258.8; p<0.01 vs.
AOR=16.6; 95% CI: 9.1-30.4; p=0.08, respectively)
[13]. However, the study attributed the disparities
in the mortality rates between the different races
to undiagnosed and untreated comorbid conditions.
The study indicated that in-hospital death was higher
among men than women (AOR=26.3, 95% CI: 11.8-
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58.7, p<0.01 vs. AOR=16.5, 95% CI: 8.3-32.6, p=0.02,
respectively). Similarly, a previous case series study
reported that sex could be an independent factor
for COVID-19 severity and mortality. According
to their findings, men had a 2.4 times increased
risk of death than female patients [19]. On the other
hand, Price-Haywood and colleagues investigated
how race affected mortality rates among COVID-19
patients and discovered that race was not on its own
a significant risk factor for in-hospital mortality.
(hazard ratio: 0.89; 95% CI: 0.68-1.17) [20].

The present study also showed that patients with
COVID-19 were at a higher risk of developing in-
hospital complications. The higher risk of pulmonary
embolism among the patients with COVID-19
was consistent with the findings of Fauvel and
colleagues, who reported that of the 1240 COVID-19
hospitalized patients referred for a computed
tomography pulmonary angiography, 103 (8.3%)
patients were found to have developed pulmonary
embolism [21]. It is also important to highlight that
the present study employed acute respiratory failure
to account for respiratory complications and found
that COVID-19 patients were at a higher risk of acute
respiratory failure than influenza patients. However,
evidence suggested that the risk of other respiratory
complications differed between studies. For example,
Cates and colleagues reported that COVID-19
patients had a 19-fold higher risk for ARDS and a
3.5-fold higher risk of pneumothorax than influenza
patients. However, influenza patients were 3 times
more likely to develop asthma than COVID-19 [9].
The risk of other non-respiratory complications, such
as sepsis and acute kidney injury, was also reported
to be high among patients with COVID-19. This
increased risk of acute kidney failure/injury among
Influenza and COVID-19 was also supported in
previous studies [22, 23]. The increased risk of sepsis
among COVID-19 patients could be explained by the
dysregulated response system in these patients [24].

Other studies found that less common but severe
complications, such as hematological and neurologic
complications and bacteremia, could occur in
influenza and COVID-19 patients. Cates and
colleagues reported that the risk of cerebral ischemia
was twice as high in the COVID-19 group than in
the influenza group [9]. These results were consistent
with a United States study which showed that the
odds of developing stroke were 7.6 times higher in
COVID-19 patients than in influenza patients [25].
Similarly, Xie and colleagues found that the risk for
stroke was higher among COVID-19 patients (AOR:
1.62; 95% CI: 1.17-2.24). However, Piroth et al., [10]
reported that the risk of developing ischemic stroke
was similar in both COVID-19 and influenza patients
(0.8% vs. 0.9%, respectively; p=0.097). Although the
present study did not involve patients being treated
or vaccinated against COVID-19 or influenza, it is
important to note that some vaccinations might also
result in complications. A recent case report of a
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patient receiving the Pfizer-BioNTech COVID-19
mRNA vaccine showed that the patient developed
signs and symptoms of acute pericarditis 10 days
after the vaccination. A diagnosis made on the
patient confirmed that the patient had developed
an acute pericarditis, which included pericardial
perfusion and typical pain [26].

The complications reported in COVID-19 and
influenza patients could be attributed to various
risk factors, including age, sex, and race/ethnicity.
Cates et al., conducted a statistical analysis to
show the effect of race on the risk of developing
in-hospital complications and found that Black
Hispanic and non-Hispanic patients were at a higher
risk of developing sepsis and renal, neurologic, and
respiratory complications than White patients.
However, the study reports that the difference
between these races could not exclusively be related
to underlying comorbidities or age; however, other
factors such as social, environmental, economic, and
structural inequalities could have accounted for the
differences. On the other hand, a prospective cohort
study in the United Kingdom of COVID-19 patients
found that the complication rates were comparable
across all the racial groups but were higher among
black patients than white patients (57.8% [1433 of
2480] vs. 49.1% [26431 of 53780], respectively) [27].
Further statistical analysis showed that complication
rates increased with age, with patients over 50 having
a higher complication rate than patients in the 19-
49 age group (51.3% vs. 38.9%, respectively). Male
patients also seemed to develop more complications
than females. The study also stated that when the
age, sex, and comorbidities were adjusted, the male
sex became an independent predictor for developing
complications. Pre-existing comorbidities were also
found to be associated with an increased risk of
complications. the study reported that patients with
some existing comorbidities in a particular organ
were at a higher risk of developing complications
affecting that organ. A prospective study of influenza
patients reported that those with pre-existing
comorbidities and patients aged >50 years were more
likely to suffer in-hospital complications [28].

The findings of the present study suggested that the
severity of COVID-19 and influenza was associated
with the number of patients being admitted to the
ICU. This study showed that patients with COVID-19
were more likely to be referred to the ICU and stay
longer than those with influenza. This finding was
supported by a previous study, which reported
that COVID-19 patients had significantly higher
proportions of [CU admissions than influenza patients
(29% vs. 6%, p=0.034) [29]. Similarly, a German
cohort study reported that ICU admissions were
substantially higher among COVID-19 patients than
among influenza patients (21% vs.13%, respectively)
[30]. Contrary to these results, other studies found no
significant differences in ICU admissions between
COVID-19 and influenza patients. For example,
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Zayet and colleagues reported similar proportions
of ICU-admitted patients with COVID-19 and
influenza (15% and 9%, respectively; p=0.458) [5].
The results also indicated that the mean stay in the
ICU was not statistically different between the two
groups (p=0.924). Similarly, Cobb and colleagues
showed an insignificant difference in the length of
ICU stay between COVID-19 and influenza patients
(p=0.22) [16]. The difference in these studies could
be attributed to the fact that they mostly included
patients with severe influenza and COVID-19.

It is important to note that several other factors
might have influenced the ICU admissions in both
COVID-19 and Influenza patients. Sadeghi and
colleagues conducted a univariate analysis of risk
factors associated with ICU admission and found
that age was significantly associated with the
increased risk of ICU admission among COVID-19
patients (OR: 1.02; 95% CI: 0.89-0.89; p=0.03) [31].
This finding was evident in a German cohort study
that reported the highest percentage of COVID-19
ICU admissions among patients in the 70-89 age
group (64%) and the lowest percentage in the 20-49
age group (<1%) [30]. Pre-existing comorbidities
have also been associated with an increased risk of
ICU admission. Sadeghi and colleagues reported that
patients with a history of kidney diseases or cancer
were at a higher risk of being admitted to the ICU
(P=0.04, OR=2.54, 95% C1=1.00-6.41 and p<0.001,
OR=3.15, 95% C1=1.39-7.15; respectively) [31]. Other
comorbidities, such as hypotension, diabetes mellitus
(Type 2), chronic kidney diseases, and heart failure
have also been associated with an increased risk
of ICU admissions [30]. Additionally, a Colombian
multivariate study found that COVID-19 patients
with pre-existing ischemic heart disease (OR:
3.24; 95% CI: 1.16-9.00) and chronic obstructive
pulmonary disease (OR:2.07; 95% CI:1.09-3.90)
were more likely to be admitted [32]. However,
some pre-existing comorbidities, such as acquired
immunodeficiency syndrome (AIDs), had some
intriguing results. Piroth and colleagues reported
that patients with HI'V did not seem to be more
affected by either COVID-19 or influenza. This
finding was attributed to the fact that virologically
controlled HIV patients (antiretroviral treated) seem
not to have a significantly higher risk of developing
severe COVID-19, as shown in countries with low
antiretroviral rates [33]. However, this does not imply
that HIV patients are at a lower risk of developing
severe COVID-19 due to the potentially preventive
property of antiretroviral therapy [34].

Previous research also found that among influenza
patients, sex and weight might influence ICU
admission rates. A Dutch study evaluated the risk
factors associated with ICU admission and reported
that patients with a body mass index (BMI) greater
than 30 were at a higher risk of being admitted to the
ICU (p=0.04) [35]. Similarly, Martinez and colleagues
reported that obesity was associated with ICU
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admission, especially for patients with influenza A.
However, other studies found no association between
ICU admission and obesity [36, 37]. The disparities
in the findings of these studies could be attributed
to the fact that based on age, obesity is usually
accounted for determining whether severe cases of
influenza should be admitted to the ICU. Martinez et
al., found a significant association between sex and
ICU admission for patients with type A influenza,
with male patients being admitted to the ICU more
frequently than female patients [18]. Moreover, the
study explained that seasonal influenza vaccination
was associated with reduced ICU admission among
patients with Influenza A. However, further analysis
showed that the statistical power was insufficient to
associate the vaccine with a reduced risk of ICU
admission in Influenza B patients.

The findings of this systematic review and
meta-analysis were subject to various limitations,
including significant heterogeneity in the analysis
of the main outcomes. However, this heterogeneity
was to be expected considering that the study
comprised participants with different v COVID-19
and influenza variants. The heterogeneity also had
no effect on the results of the present meta-analysis
since the majority of the studies included in this
study had a good methodological quality, implying
that the publication bias was minimized. Some
included studies might have under-detected or
misclassified some of the patients’ characteristics,
such as comorbidities, thereby introducing bias in the
outcomes that were dependent on these characteristics
[10]. Additionally, the present study only included
studies published in English. Due to this criterion,
numerous papers written in other languages that
could have been used to improve the statistical power
and the scientific research of the current study were
excluded. Some of the studies had relatively small
sample sizes compared to other studies, which could
have influenced the results of our meta-analysis [5].
The study also allowed the inclusion of both adult
and pediatric patients. However, during the meta-
analysis, the studies were not grouped based on the
patient’s age, which made it difficult to properly
differentiate the risk of COVID-19 and influenza in
adult and pediatric patients.

In summary, this study has suggested that the
number of patients hospitalized with COVID-19
and influenza was similar. However, the findings
indicated that COVID-19 hospitalized patients
had an increased risk for mortality, in-hospital
complications, ICU admissions, need for mechanical
ventilation, and length of ICU stays. Based on these
findings, we could conclude that COVID-19 was more
severe than influenza, and caution should be taken
when dismissing COVID-19 as a “flu-like” illness,
especially during the winter season when influenza
is more common. Therefore, clinical evaluation
of the “flu-like” symptoms must be performed to
differentiate between influenza and COVID-19 and
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reduce the risk associated with these viral diseases.

The included and previous studies reported that

various risk factors, including age, sex, race, and pre-

existing comorbidities, influence the mortality rates,

ICU admissions, and complication rates. However,

future studies require to carry out extensive scientific

research to sufficiently understand the effect of these
factors on patients with COVID-19 and influenza.
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