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ABSTRACT

Background: Seasonal influenza causes substantial numbers of hospitalizations annually. We have characterized the clinical
picture and treatment practice in hospitalized adult influenza patients and assessed whether clinical risk scores on admis-
sion or influenza type were associated with severe outcomes.

Methods: Clinical characteristics and risk scores on admission (CRB65, CRB, SIRS and quick Sequential Organ Failure
Assessment [qSOFA]), treatment and severe outcomes (defined as: stay in intensive care unit (ICU), receiving oxygen sup-
plementation or staying >5 days in hospital), were recorded in patients hospitalized with influenza at Oslo University
Hospital, Norway, between 2014 and 2018.

Results: Among the 156 included patients, 52.6% had influenza A(H3N2), 32.6% influenza B and 12.8% influenza A(H1N1).
Median age was 70 years and 59.6% of patients were >65 years. Nine (5.8%) of the patients were treated in ICU, 43.0%
received oxygen and 47.4% stayed >5 days in hospital. Overall, 34.6% of the patients had a high CRB score on admission
which was associated with stay in ICU and oxygen supplementation. Multivariate analyses identified age, and pneumonia
(46.8%), but not influenza type, to be associated with severe outcomes. Antiviral treatment was given to 37.2% of the
patients, while 77.6% received antibiotics. Only 25.5% of patients with influenza B received antiviral therapy.

Conclusions: The influenza patients were mostly elderly, and few patients were treated in ICU. A high CRB score was asso-
ciated with severe outcomes with possible implications for patient monitoring. Less than 40% of the patients received anti-
viral therapy, whereas the majority were treated with antibiotics, indicating potential for optimising treatment strategies.
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Introduction

Seasonal influenza causes a substantial number of hospi-
talizations worldwide with high morbidity and mortality,
particularly among the elderly [1,2]. A Norwegian study
from 2019 found an average seasonal incidence rate of
48 influenza hospitalizations per 100,000 inhabitants,
with increasingly higher hospitalization rates with age,
in line with reports from other countries [3-5]. The
World Health Organization (WHO) defines that persons
above 65 years, pregnant women and persons with
chronic medical or immunosuppressive conditions are at
greater risk of severe influenza disease or complica-
tions [1].

Two subtypes of influenza A (HIN1 and H3N2) and
two lineages of influenza B (Yamagata and Victoria)
have caused seasonal influenza during the last decade
(pre-COVID-19) [1]. Influenza B has been suggested to
cause less severe disease than the A subtypes, although
findings have been inconsistent [6-8]. Whether various
influenza types and subtypes are responsible for differ-
ent clinical features is not clear, but influenza A(H3N2) is
possibly more associated with severe disease in older
persons, whereas influenza A(HIN1) and B may affect
younger persons to a larger extent [9-11].

Clinical scorings systems are frequently used to evalu-
ate severe infections like community acquired pneumo-
nia and suspected sepsis [12,13]. Scoring systems
validated for evaluation of community-acquired pneu-
monia such as the pneumonia severity index (PSI) and
the CURB65 score (a variant of CRB65 where levels of P-
urea is also included) have shown variable utility in pre-
diction of outcome in hospitalized influenza patients
[14-16]. To our knowledge, there are no established clin-
ical risk scores for assessing disease severity on admis-
sion in hospitalized influenza patients.

Pneumonia occurs frequently with influenza disease
[17]. Distinguishing between viral pneumonia and pneu-
monia with bacterial co-infections is challenging. Thus,
hospitalized influenza patients often receive antibiotic
treatment, even without evidence of bacterial coinfec-
tions, possibly leading to unnecessary use of antibiotics
[15,17]. In contrast, while international guidelines recom-
mend that antiviral treatment with neuraminidase inhibi-
tors always should be considered in hospitalized
patients with proven or suspected influenza, such ther-
apy may be underused [18-21].

In this study, we included adult patients with influ-
enza admitted to Oslo University Hospital, Ulleval,
Norway (a large tertiary care hospital) between 2014

and 2018. Our primary aim was to characterize the clin-
ical picture and antimicrobial treatment practice.
Second, we explored whether established clinical risk
scores (CRB65, CRB, gSOFA and SIRS) on admission were
associated with severe outcomes in these patients.
Finally, we studied whether age and influenza types/sub-
types (from here on called (sub)types) were associated
with the clinical presentation, clinical risk scores, severe
outcomes, and antimicrobial treatment.

Materials and methods
Study population

The study was conducted at Oslo University Hospital,
Ulleval, Norway, throughout the four consecutive influ-
enza seasons 2014-2015, 2015-2016, 2016-2017 and
2017-2018. Potential participants were identified by
daily reports from the Department of Medical
Microbiology where all airway samples positive for influ-
enza from patients in various wards were recorded.
Influenza was confirmed by an in-house influenza virus
A/B RNA Real Time-PCR, targeting conserved areas
encoding the M-protein. Patients >18 years, with com-
munity-acquired influenza and laboratory confirmed
influenza, were included in the study within the first
3 days of hospitalization. There were no exclusion crite-
ria, but patients who were not able to provide a written
consent were not included. Patients were only included
during weekdays due to lack of study personnel during
weekends and holidays.

Clinical data, risk scores and outcomes

Patient data were collected through patient interviews
and from medical records. Influenza vaccination status
in the season of hospitalization was based on self-report.
Seven individuals with unknown vaccination status were
recorded as unvaccinated.

Nine influenza-specific self-reported symptoms were
recorded: Cough, fever, dyspnoea, muscle pain, sore
throat, headache, rhinorrhea, chest pain and gastrointes-
tinal symptoms. We assessed C-reactive protein (CRP)
levels, pneumonia (radiological infiltrates on chest x-
rays) on admission, and microbiological findings in naso-
pharyngeal swabs, sputum and blood cultures. In the
respiratory samples, bacterial species and respiratory
viruses other than influenza (detected with in-house PCR
panels) were recorded. Influenza A isolates were further
identified by a subtype-specific PCR targeting the HA-
gene (Flu Differentiation for Influenza A, Fast Track



Diagnostics, Medical Wire), differentiating between the
subtypes H1, H3, and H1N1pdm09. Antimicrobial and
antiviral treatment during hospital stay was recorded.

The following four clinical risk scores on admission
were evaluated retrospectively:

1. CRB65 score; one point to each of the following
signs: confusion, respiratory rate >30/min, blood
pressurE (systoli_c <90mmHg or diastolic
<60 mmHg), and age>65 years [12]. CRB65>2
points  were defined as severe disease
(CRB65"9M) [12,22].

2. CRB; a modified CRB65 score, without points for
age. CRB > 1 was defined as severe dis-
ease (CRB™9").

3. Systemic inflammatory response syndrome (SIRS)
score; one_point to each of the follo_wing signs: tem-
perature (>38°C or <36°C), heart rate >90 beats/
min, respiratory rate >20/min, leucocytes (>12,000/
pL or <4000/pL). SIRS > 3 was defined as severe
disease (SIRS™9") [23].

4. quick Sequential Organ Failure Assessment (qSOFA)
score; one point_for the foIIoning clinical signs:
altered mental status, respiratory rate >22/min, sys-
tolic blood pressure <100 mmHg [13]. qSOFA >2
was defined as severe disease (qSOFA").

The following severe clinical outcomes were recorded:
treatment in intensive care unit (ICU), oxygen supple-
mentation during the hospital stay, and staying >5 days
in hospital.

Statistics

Differences in reported symptoms, clinical findings, risk
scores, severe outcomes and microbial treatment accord-
ing to age and influenza (sub)types were analysed using
Wilcoxon rank-sum test for continuous variables, and
Chi-square test for categorical variables. Logistic regres-
sion was applied to estimate odds ratios (ORs) with cor-
responding 95% confidence intervals (Cls) to study
relevant exposures in relation to the various binary
severe clinical outcomes or microbial treatment for
explorative reasons. All regression analyses were
adjusted for sex, having >2 predisposing conditions and
age (except CRB65 scores). Age and having >2 predis-
posing conditions were weakly correlated (Spearman’s
rank correlation coefficient = 0.30). Thus, collinearity
was not a concern. Antimicrobial treatment was also
adjusted for season and days between symptom onset
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and hospitalization. Statistical analyses were performed
with Stata/SE version 15.0. The level of statistical signifi-
cance was <0.05 (two-sided).

Ethics

The study was approved by The Regional Committee for
Medical and Health Research Ethics in South Eastern
Norway (Case number 2013/2033). Written informed
consent was obtained before inclusion.

Results
Study participants

In total, 156 patients (52.6% women) were included dur-
ing the four influenza seasons from 2014/2015 to 2017/
2018 (seasons 1-4, respectively) (Table 1). The patients’
median age was 70years (range 18-102) and 59.6%
were >65 years. Conditions predisposing for severe
influenza disease were common, 78.2% of patients had
at least one predisposing condition, and 43.6% had >2
predisposing conditions. Particularly, cardiovascular and
pulmonary conditions were prevalent. Only 13.5% were
without  any predisposing  conditions
and <65 years.

Influenza vaccine was administered to 32.7% of the
patients during the season of hospitalization. Patients
>65 years were more often vaccinated (39.8%) as com-
pared to younger patients (22.2%, p=.02).

More than half (52.6%) of the patients had influenza
A(H3N2), followed by influenza B (32.6%) and influenza
A(H1TN1) (12.8%). In seasons 1 and 3, influenza A(H3N2)
dominated among the patients, whereas influenza
A(HTN1) was more common in season 2, and influenza
B dominated in season 4.

known

Clinical presentation and risk scores

The median duration of self-reported symptoms before
admission was 3 days (range 0-30 days). Cough (93.0%)
and fever (76.9%) were the most common symptoms
(Table 2). Older patients (>65 years) reported less fever,
sore throat and headache than younger patients
(<65 years). The number of reported symptoms was
also lower among older than younger patients.

A total of 46.8% patients had radiological infiltrates
on chest x-rays compatible with pneumonia on admis-
sion (Table 2). There was a trend that older patients
were more likely to have pneumonia than younger
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Table 1. Patient characteristics and distribution of influenza (sub)types over the 4 consecutive influenza seasons.
Total Season 1 2014-2015 Season 2 2015-2016  Season 3 2016-2017  Season 4 2017-2018
Patients, n (%) 156 (100) 41 (26.3) 28 (17.9) 35 (22.4) 52 (33.3)
Females, n (%) 2 (52.6) 23 (56.1) 15 (53.6) 5 (42.9) 9 (55.8)
Age, median (range) 0 (18-102) 4 (32-95) 55 (25-95) 1 (26-102) 5 (18-90)
Age > 65 years, n (%) 3 (59.6) 30 (73.2) 11 (39.3) 5(71.4) 7 (51.9)
Predisposing conditions, n (%)
Cardiovascular disease 75 (48.1) 25 (61.0) 8 (28.6) 20 (57.1) 22 (42.3)
Pulmonary disease 54 (34.0) 16 (39.0) 6 (21.4) 12 (34.3) 19 (36.5)
Diabetes 26 (16.7) 6 (14.6) 4 (14.3) 7 (20.0) 9(17.3)
Immunosuppression 21 (13.5) 8 (19.5) 4 (14.3) 3 (8.6) 6 (11.5)
Neurological disease 18 (11.5) 6 (14.6) 0 6 (17.1) 6 (11.5)
Malignancies 10 (6.4) 5(12.2) 4 (14.3) 1(2.9) 0
Renal disease (GFR < 59 ml/min/1.73 m?) 12 (7.7) 2 (4.9) 2(7.1) 4 (11.4) 4 (7.7
Obesity (BMI > 30 kg/mz) 8 (5.1) 4 (9.8) 2 (7.1) 1(29) 1(1.9
Liver disease 3 (1.9 0 2(7.1) 1(2.9) 0
Pregnancy 4 (3.0) 0 2(7.1) 2 (5.7) 1(1.9)
>1 predisposing condition 122 (78.2) 35 (85.4) 19 (67.9) 30 (85.7) 38 (73.1)
>2 predisposing conditions 68 (43.6) 24 (58.5) 7 (25.0) 18 (51.4) 19 (36.5)
No predisposing conditions and age <65 years, n (%) 21 (13.5) 3(7.3) 7 (25.0) 2 (5.7) 9(17.3)
Seasonal influenza vaccination®, n (%) 51 (32.7) 16 (39.0) 9 (32.1) 10 (28.6) 16 (30.8)
Influenza strains and subtypes, n (%)
Influenza A(H3N2) 82 (52.6) 26 (63.4) 4 (14.3) 33 (94.2) 19 (36.5)
Influenza A(H1N1) 20 (12.8) 0 18 (64.4) 0 2 (3.8)
Influenza A na® 3(1.9) 1(2.4) 1(3.6) 0 1(1.9)
Influenza B 51 (32.6) 14 (34.1) 5(17.9) 2 (5.7) 30 (57.6)

Received seasonal influenza vaccine in the season they were hospitalized. For seven patients, the vaccination status was unknown, and they were defined as

‘not vaccinated'.
bSubtype not available.

Table 2. Symptoms, pneumonia and clinical risk scores on admission, total and by age group.

Total <65 years of age >65 years of age p Value (chi®)
Patients, n (%) 156 (100.0) 63 (40.4) 93 (59.6) -
Self-reported symptoms
Cough, n (%) 145 (93.0) 61 (96.8) 84 (90.3) 12
Fever®, n (%) 120 (76.9) 57 (90.5) 63 (67.7) 001
Dyspnoea, n (%) 111 (71.2) 45 (71.4) 66 (71.0) 95
Muscle pain, n (%) 97 (62.2) 45 (71.4) 52 (55.9) 050
Sore throat, n (%) 90 (57.7) 45 (71.4) 45 (48.4) .004
Headache, n (%) 82 (52.6) 46 (73.0) 36 (38.7) <.001
Rhinorrhea, n (%) 62 (39.7) 28 (44.4) 34 (36.6) 32
Chest pain, n (%) 55 (35.3) 25 (39.7) 30 (32.3) 34
Gastrointestinal, n (%) 37 (23.7) 15 (23.8) 22 (23.7) 98
Number of symptoms, median (range) 5(1-9) 6 (2-9) 5(1-9) .0001°
>5 symptoms, n (%) 98 (62.8) 51 (81.0) 47 (50.5) <.001
Pneumonia on admission 73 (46.8) 24 (38.1) 49 (52.7) 073
Clinical risk score on admission
CRB"9™ € n (%) 54 (34.6) 19 (30.2) 35 (37.6) 34
CRB65™", n (%) 35 (22.4) 0 35 (37.6) <.001
SIRS"", n (%) 39 (25.0) 15 (23 24 (25.8) 78
qSOFAMI", n (%) 22 (14.1) 7 (111 15 (16.1) 38

“Measured or subjective.
bWilcoxon rank-sum test.

“CRB is a modified CRB65 score, where age of the patients no longer is part of the score.

p values <.05 are indicated in bold and italic.

patients (p =.07). CRP on admission ranged from 0.6 to
316 mg/L, with a median of 43 mg/L.

Airway pathogen bacterial strains suggesting co-infec-
tions were found in 36.7% of the 150 patients with avail-
able airway samples. Streptococcus pneumoniae was
most frequently found (12.7%). Other respiratory viruses
were detected in 10 patients (6.7%); respiratory syncytial
virus being most frequent (4 of the 10 patients). Blood
cultures were sampled from 87.2% of the patients, but
all were culture negative.

Retrospectively, based on their presentation on
admission, patients were scored according to four differ-
ent clinical risk scoring systems: CRB65, CRB, SIRS and
qSOFA. 52.6% had at least one high score, 16.0% had
two high scores, while only 7.0% and 4.5% had three or
four high scores, respectively. Older (>65 years) and
younger patients were equally likely to have at least one
high score (p=.97). About 34.6% of patients had a high
CRB score, while CRB65™9" (22.4%), SIRS"'9" (25.0%), and
qSOFAMI" (14.1%) were less common (Table 2). No



patients below 65 years of age had CRB65"", otherwise,
the proportion of patients with the individual high clin-
ical risk scores were not statistically different between
older and younger age groups.

Clinical characteristics associated with severe
clinical outcomes

Nine patients (5.8%) were treated in ICU, 43.0% received
oxygen supplementation during their hospital stay and
47.4% stayed in hospital >5 days (Table 3). None of the
clinical characteristics or laboratory data were associated
with treatment in ICU, but there were few patients in
this group. Age, pneumonia, CRP level and female sex
were associated with increased risk of receiving oxygen
supplementation during the hospital stay. Age and
pneumonia were also associated with increased risk of
staying >5 days in hospital. Being vaccinated with an
influenza vaccine, was not associated with any of
the outcomes.

CRB"9" on admission was the only clinical risk score
associated with ICU treatment (Table 3). CRB"9", SIRSM9"
and CRB65M9" were associated with oxygen supplemen-
tation, while CRB65™M" was the only score associated
with staying in hospital >5 days. qSOFA"" was not
associated with any of the severe clinical outcomes.

There was a trend that receiving antiviral treatment
was associated with being treated in ICU (p=.052) (Table
3). Antibiotic therapy was associated with oxygen sup-
plementation and staying >5 days in hospital.

Clinical characteristics associated with
influenza (sub)types

Patients with influenza A(H3N2) were significantly older
(median age 72 years) than those with influenza B
(median 64 years, p= .032), or influenza A(H1N1)
(median age 55 years, p=.025). Cough was less common
with influenza A(HTN1) than the other subtypes (Figure
1(a) and Supplementary Table 1). Patients with influenza
B reported more rhinorrhea and were more likely to
report >5 symptoms than patients with A(H1N1) and
they reported a sore throat more often than patients
with influenza A(H3N2). Pneumonia was found equally
frequent with the three influenza (sub)types (data
not shown).

The proportion of patients with high CRB, qSOFA or
SIRS scores, was similar for the influenza sub(types)
(Figure 1(b)). In contrast, more patients with influenza
A(H3N2) had CRB65M9" compared to influenza B
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(p=.002) and influenza A(HTN1) (p=.042). When adjust-
ing for sex and having >2 predisposing conditions in
multiple regression analyses (Supplementary Table 2),
the difference in CRB65"9" was only significant between
influenza B and A(H3N2) patients, probably due to the
difference in age for these patients.

Influenza A(H3N2) was the only (sub)type found in
patients with treatment in ICU (Figure 1(c) and
Supplementary Table 3), whereas the proportion of
patients received oxygen supplementation or
stayed in hospital >5 days did not differ between influ-
enza (sub)types.

who

Antimicrobial treatment

During their hospital stay, 37.2% of patients received
antiviral treatment (oseltamivir). Patients with influenza
A(H3N2) received more antivirals than patients with
influenza B (46.3% vs. 25.5%, respectively) (Figure 2(b)
and Supplementary Table 4).

A total of 77.6% of the patients received antibacterial
therapy (Table 3). Benzylpenicillin was ordinated to most
of the patients receiving antibiotics (75.2%). In 14
patients, benzylpenicillin was combined with gentamicin.
Only 83% of patients were treated with a second or
third generation cephalosporin. There was no associ-
ation between the influenza (sub)types and antibiotic
treatment. A combination of antiviral and antibiotic
treatment was given to 31.4% of the patients.

The likelihood of receiving antiviral therapy decreased
with increasing duration between onset of symptoms
and admission to hospital (measured in days, p<.001). In
contrast, no association with symptom duration was
observed for antibiotic treatment (Table 4). Pneumonia,
CRP level and detection of bacterial isolates in airway
samples were associated with receiving antibiotic ther-
apy. Antiviral treatment was significantly higher in sea-
son 3 (51.4%) than in season 1 (22.0%), while the use of
antibiotics was constant during the four seasons (Figure
2(a) and Supplementary Table 4).

Patients with qSOFAMI" were less likely to receive
antiviral treatment than patients with a corresponding
low score (p=.025), whereas patients with SIRS™I" were
more likely to receive antivirals and antibiotics than
patients with a low SIRS score (p=.060 and .047, respect-
ively). No statistically significant difference in antimicro-
bial treatment was found between patients with high or
low CRB65/CRB scores.
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Figure 1. Symptoms, clinical risk scores and outcomes of disease and according to influenza (sub)types. (a) Percentage of patients self-
reporting specific symptoms prior to admission. (b) Percentage of patients with high clinical risk scores on admission defined by CRB,
CRB65, SIRS and qSOFA criteria. CRB is a modified CRB65 score, where age of the patients no longer is part of the score. (c) Percentage of
patients with various severe outcomes. Oxygen: oxygen supplementation and ICU: intensive care unit. *indicates p<.05 and **indicates

p < 0.01 (chi® analyses).

Discussion

Here, we describe the clinical picture and treatment
practice in adult influenza patients during four consecu-
tive influenza seasons (2014-2018) and explore whether
clinical risk scores or influenza (sub)types are associated
with severe clinical outcomes. Approximately half of the
patients had at least one high clinical risk score on
admission indicating severe disease. The clinical score
CRB"9" showed an association with treatment in ICU
and oxygen supplementation irrespective of the age of
the patients. However, the number of patients was lim-
ited, and the present study was not designed to answer
if such a score can be used to predict clinical outcomes
in influenza patients.

Possible differences in disease severity due to differ-
ent influenza (sub)types have been addressed in several
previous studies with conflicting results [10,24-28]. In
our study, we found no differences in occurrence of

pneumonia or CRB™M" SIRS"9" and qSOFAM" scores
between the influenza (sub)types. There were more
patients with CRB65MI" among patients with A(H3N2)
and all of the nine patients in ICU had A(H3N2), possibly
explained by influenza A(H3N2) patients being older.
When studying the other defined outcomes, no differen-
ces between influenza (sub)types were found. Contrary
to this, Delgado-Sanz et al, recently reported more
severe outcome in patients hospitalized with A(H1NT1)
compared to A(H3N2) and B, while Wang et al. found
that hospitalized patients with influenza B had less
severe disease than A patients [7].
Contradictory findings may partly be explained by meth-
odological differences both in terms of patient inclusion
and criteria for assessment of disease severity, and more
studies on this are warranted.

Most of the patients in this study had increased risk
of severe influenza disease, either due to their age or

influenza
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Figure 2. Use of antimicrobial treatment according to influenza sea-
son and influenza (sub)types. (a) Percentage of patients receiving
antiviral and antibiotic treatment over the four consecutive influ-
enza seasons. For each treatment type, season 1 is compared with
the other seasons. (b) Percentage of patients receiving antiviral and
antibiotic treatment according to their influenza (sub)types.
*indicates p<.05 and **indicates p<.01 (chi® analyses).

other predisposing conditions. We found that patients
infected with influenza A(H3N2) were significantly older
than patients with influenza B, who again were older
than patients with influenza A(H1N1). This age distribu-
tion pattern has also been reported by others [9,10,26].
In studies comparing the age of hospitalized patients
with either influenza A or influenza B, some reported no
difference in age, while others found that patients with
influenza B were younger than those with influenza A.
[7,8,28]. It is not known why the elderly population
seems to be more at risk for severe outcome from infec-
tion with influenza A(H3N2). Contributing factors may
be the combined effects of ageing of the immune sys-
tem, the A(H3N2) virus evolving more rapidly than the
other sub(types) and immune imprinting of today's eld-
erly patients with A(H1N1) [29-32].

Cough and fever were the most common self-
reported symptoms, as observed in other studies in

hospitalized influenza patients [8,15,26,33]. Patients
>65 years reported fewer typical influenza symptoms
than the younger patients, supporting that elderly
patients present with a less specific clinical picture of
influenza disease [26,33,34]. For symptom presentation,
we found small differences between the influenza (sub)-
types, with influenza B patients reporting more rhinor-
rhea and cough than A(H1N1) patients. Other studies
also reported more rhinorrhea and less fever in patients
with influenza B than influenza A (sub)types [8,11,35],
yet other studies did not identify such differences [24].
The different influenza symptoms are probably corre-
lated to each other, and clinical implications of possible
differences between influenza (sub)types are uncertain.

Antibiotic therapy was given to almost 80% of the
patients, which corresponds well with previous studies
on hospitalized influenza patients [15,33]. Clinical assess-
ments using scoring systems could possibly be useful to
guide antibiotic treatment in influenza patients. In our
study, only patients with SIRS™9" on admission were
more likely to receive antibiotics. Surprisingly, patients
with high CRB65/CRB were not more likely to receive
antibiotics, as CRB65 was designed to assess severity of
community-acquired pneumonia [12]. However, anti-
biotic treatment was more frequent in patients with
pneumonia, having higher CRP levels or bacterial find-
ings in airway samples, all factors that are indicative of
bacterial coinfections. While CRP is a widely used bio-
marker to discriminate between bacterial and viral infec-
tion, CRP unfortunately discriminates poorly between
pure viral and bacterial coinfections in influenza dis-
ease [36,37].

In our study, less than 40% of the patients received
antiviral therapy. International guidelines recommend
antiviral treatment for all hospitalized patients with sus-
pected or proven influenza disease [19]. Moreover, anti-
viral  treatment was part of the national
recommendation at the time when the study started.
Other studies from the same time have shown a great
variation of antiviral prescription rates in hospitalized
patients, from 12% to 93% [8-10,26,27]. Starting antiviral
therapy within 48 h of symptom onset has been associ-
ated with best outcome in hospitalized influenza
patients, but beneficial effects have also been seen in
patients with symptom durations up to 5-7 days [19,38].
In our patient population, patients with fewer days
between symptom onset and hospitalization were more
likely to receive antivirals, suggesting that the clinicians
weighted this information as important when deciding
upon treatment. We found a trend of increased use of
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Table 4. Antiviral and antibiotic treatment and associations with patient characteristics, laboratory data and risk scores.

Antiviral treatment
58 (37.2)

Antibiotic treatment
121 (77.6)

Patients, n (%)

Crude OR? (95% Cl) p Value

adjOR® (95% Cl)

p Value Crude OR (95% Cl) p Value adjOR (95% CI) p Value

Patients’ characteristics

Age (cont.)

Females

>2 predisposing conditions
Days from symptom onset to hospitalization
Influenza seasons

0.99 (0.98, 1.01

0.77 (0.40, 1.50
0.81 (0.70, 0.93

34 1.00 (0.98, 1.02) 71 ( )
0.73, 3.11) .26 1.43 (0.67, 3.03) .36 1.44

45 0.78 (0.36, 1.69) .54 1.21 ( )

( )

)

1.32 (0.69, 2.54) A1 1.51
)
) .004  0.77 (0.66, 0.91) .001

1.00 (0.98, 1.02 .90 1.00 (0.98, 1.03)

(0.66, 3.13) .36
.63 1.35 (0.59, 3.11)

( )

12 0.93 (0.84, 1.02

0.56, 2.60
0.93 (0.85, 1.02

Season 1 (2014-2015) 1 (Ref) - 1 (Ref) - 1 (Ref) - 1 (Ref) -
Season 2 (2015-2016) 1.98 (0.68, 5.76) 21 1.93 (0.61, 6.10) .26 2.2 (0.62, 7.79) 22 2.68 (0.71, 10.14) 15
Season 3 (2016-2017) 3.76 (1.39, 10.16) .009 5.18 (1.76, 15.23)  .003 1.24 (0.43, 3.53) .69 1.54 (0.51, 4.61) 44
Season 4 (2017-2018) 2.41 (0.96, 6.07) .06 3.01 (1.11, 8.20) .031 1.22 (0.47, 3.15) .68 1.44 (0.54, 3.87) 47
Pneumonia on admission 0.98 (0.51, 1.89) .96 1.30 (0.62, 2.69) 49 4.80 (1.95, 11.83) .001 7.24 (2.57, 20.4) <.001
Influenza vaccine in season of admission 0.69 (0.34, 1.39) .30 0.89 (0.40, 1.95) 77 1.08 (0.48, 2.42) .86 1.14 (0.48, 2.71) 77
Laboratory data
CRP (mg/L) on admission [cont.] 1.00 (0.99, 1.00) A 1.00 (0.99, 1.00) .85 1.04 (1.02, 1.05) <.001 1.04 (1.02, 1.06) <.001
Bacterial findings on admission® 0.76 (0.38, 1.53) 45 0.97 (0.43, 2.15) 93 3.08 (1.18, 8.04) .02 4.28 (1.54, 11.87) .005
Clinical risk scores
CRrBhigh- d 1.26 (0.64, 2.48) .50 1.20 (0.56, 2.60) .64 2.07 (0.87, 4.94) .10 2.03 (0.81, 5.07) 13
CRB65high' € 0.85 (0.39, 1.87) 69 0.69 (0.27, 1.76) 43 2.67 (0.87, 8.17) .09 2.81 (0.83, 9.49) .10
SIRSh'gh. 2.19 (1.05, 4.58) .04 2.19 (0.97, 4.94) .06 3.15 (1.04, 9.60) .043 3.16 (1.01, 9.83) .047
gSOFAMI" 0.33 (0.11, 1.03) .06 0.24 (0.07, 0.84) .025 7.14 (0.93, 55.10) .06 6.04 (0.77, 47.66) .09

?Logistic regression analyses. OR: odds ratio

PadjOR: odds ratio (OR) adjusted for age, sex, having >2 predisposing conditions, influenza season and days between symptom onset and admission.

“Six patients did not have an airway sample for bacterial culture, n=150.

94CRB is a modified CRB65 score, where age of the patients no longer is part of the score.

®Not adjusted for age, as age is part of the score.
p values <.05 are indicated in bold and italic.

antivirals from the 2014/15 and 2015/16 seasons to the
2016/17 season, suggesting increased awareness of the
beneficial effect of antiviral treatment during the study
period. Interestingly, we found that patients with influ-
enza B received less antiviral therapy than patients with
A(H3N2). Similar differences were also reported in other
studies [9,27,28]. Possibly the clinicians deemed that
patients with influenza B would benefit less from anti-
viral therapy or the observed difference could be
explained by patients with influenza A(H3N2) being
older and more fragile which lowered the threshold for
an aggressive therapeutic approach.

Our study has several limitations. First, the overall
number of patients was low, and the study was not
designed to conclude on risk scores. Second, few
patients with influenza A(H1N1) were included. Third,
we did not discriminate between the influenza B line-
ages, which may differ in their clinical presentation and
severity [24]. Fourth, we were not able to include all the
patients that were admitted to the hospital over the
four seasons, potentially creating a bias in the patient
population. Patients with a relatively mild disease who
were admitted during weekends or holidays and rapidly
discharged could be missed due to study logistics, as
well as the most critically ill patients who could be
missed if they were not able to consent.

A strength of this study is that all patients had PCR-
confirmed influenza. The influenza (sub)type distribution

among the patients coincided with the virus (sub)types
circulating in Norway and in Europe in this period
[1,9,10,39]. We also present adjusted results which are
lacking in many studies on influenza (sub)types and
severity [24]. By including patients over several seasons,
we could study possible differences between influenza
(sub)types and potential changes in antimicrobial treat-
ment with time.

To conclude, the patients in our study were mostly
elderly and/or with conditions predisposing for severe
influenza. Clinical scoring systems were associated with
severe outcomes, but whether such scores can be used
to predict severe outcomes in influenza patients, needs
to be studied further in larger studies. The different
influenza (sub)types were not associated with differen-
ces in clinical outcomes, but we observed more influ-
enza A(H3N2) in older than in younger individuals and
that patients with influenza B received less anti-
viral therapy.
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