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Influenza – die häufigste/gefährlichste Infektion in Europa 

Cassini Alessandro et al. Impact of infecJous diseases on populaJon health using incidence-based disability-adjusted life years
(DALYs): results from the Burden of Communicable Diseases in Europe study, European Union and European Economic Area 
countries, 2009 to 2013. Euro Surveill. 2018;23(16):pii=17-00454. h`ps://doi.org/10.2807/1560-7917.ES.2018.23.16.17-00454

The diameter of the bubble reflects the number of DALYs per 100,000 popula<on per year

https://www.eurosurveillance.org/search?value1=Alessandro+Cassini&option1=author&noRedirect=true
https://www.eurosurveillance.org/content/ecdc
https://doi.org/10.2807/1560-7917.ES.2018.23.16.17-00454


https://flexikon.doccheck.com/de/DALY

Maß für die Quantifizierung der Krankheitsbelastung

Def.: 

• Summe der durch vorzeitigen Tod verlorene Lebensjahre und die mit Krankheit 
oder Behinderung gelebten Lebensjahre

• DALY = YLL (years of life lost) + YLD (years lived with disability/disease)

• Ein DALY steht für ein Jahr "verlorener" Gesundheit

DALYs (disability-adjusted life years)



Pandemic and seasonal influenza – mean age and years of life lost

Petersen E et al. Comparing SARS-CoV-2 with SARS-CoV and influenza pandemics. Lancet Infect Dis. 2020 Sep;20(9):e238-e244. 
doi: 10.1016/S1473-3099(20)30484-9. Epub 2020 Jul 3. PMID: 32628905; PMCID: PMC7333991.



Cassini Alessandro et al. Impact of infectious diseases on population health using incidence-based disability-adjusted life years
(DALYs): results from the Burden of Communicable Diseases in Europe study, European Union and European Economic Area 
countries, 2009 to 2013. Euro Surveill. 2018;23(16):pii=17-00454. https://doi.org/10.2807/1560-7917.ES.2018.23.16.17-00454

in Austria aprox. 120 COVID-19 death/100.000 COVID-19

Influenza – (war vor SARS-CoV-2) die häufigste/gefährlichste Infektion in Europa 

https://www.eurosurveillance.org/search?value1=Alessandro+Cassini&option1=author&noRedirect=true
https://www.eurosurveillance.org/content/ecdc
https://doi.org/10.2807/1560-7917.ES.2018.23.16.17-00454


• Kindern und Jugendlichen - meist keine schwerwiegenden Komplikationen,
ABER z.B. 2017/2018 in ÖSTERREICH NEUN Kinder an Influenza verstorben (Kohlmaier B, et al. A 
severe influenza season in Austria and its impact on the paediatric population: mortality and hospital admission rates, 
november 2017 - march 2018. BMC Public Health. 2020 Feb 4;20(1):178)

• Schwere Verläufe treffen derzeit überwiegend ältere/komorbiden Menschen mit KH-
Mortalität von ca. 5-7% (ähnlich gefährlich wie ein ACS)

Influenza-Risikogruppen



Bei Kindern und Jugendlichen verlauft die Influenza meist ohne schwerwiegende 
Komplikationen, ABER ….

Influenza-Risikogruppen (Kinder, Graz, 2017/2018 )

Kohlmaier B et al.; Austrian Paediatric Influenza Network. A severe influenza season in Austria and its impact on the paediatric
population: mortality and hospital admission rates, november 2017 - march 2018. BMC Public Health. 2020 Feb 4;20(1):178

166 inpa^ents with confirmed influenza infec^on (Kinderklinik LKH Graz, 11/2017-03/2018)



Influenza-Risikogruppen (Kinder, Graz, 2017/2018 )

Kohlmaier B et al.; Austrian Paediatric Influenza Network. A severe influenza season in Austria and its impact on the paediatric
population: mortality and hospital admission rates, november 2017 - march 2018. BMC Public Health. 2020 Feb 4;20(1):178

hospitalized influenza patients and N the Austrian popu-
lation under 18 years of age.

Influenza-associated paediatric mortality in Austria, 2017/
18
To investigate the total number of paediatric
influenza-associated deaths in Austria for the season
2017/18, an email survey was conducted among all 50
paediatric hospitals in Austria. The survey included
age, sex, relevant chronic conditions, influenza sub-
type, vaccination status and cause of death. In centres
with lethal cases, a treating physician was asked to re-
view the cases. As we did not get a response from all
the hospitals, we again estimated the total number of
lethal cases using Poisson regression with the popula-
tion of each catchment area as an offset variable, and
reported the 95% confidence interval (CI). We calcu-
lated the mortality rates per 100,000 children as 100,
000 ! (d/N), where d was the estimated number of
lethal cases and N the Austrian population below 18
years of age (in 2017).

Influenza-associated paediatric hospitalisation and
mortality rates in Austria, 2002–2016
For comparison with previous seasons, we used data
from GOEG once again to find the number of paediatric
influenza-associated inpatients and number of deaths for
each year from 2002 to 2016. GOEG queried two data-
bases - Statistics Austria and the Federal Ministry of
Labour, Social Affairs, Health and Consumer Protection
(BMASGK) - using the following search criteria: cause of
death with ICD-10 coding J09, J10 and J11 as main or
secondary diagnosis. In case of discrepancy in death
counts between the two databases, the higher number
was taken.

Estimation of paediatric vaccination coverage in Austria
2017/18
The latest published estimates of paediatric vaccination
coverage in Austria, 3.43 and 4.30%, were described for
the season 2010/11 [17, 18]. Austria did not provide the
data to ECDC for the latest seasons, hence we have no
information about the current vaccination coverage. In
order to obtain at least a rough estimate of more recent
vaccination rates, clinicians in our hospital randomly
asked parents of 100 paediatric inpatients older than 12
months and younger than 18 years (hospitalized for any
reason except for influenza), whether their children were
vaccinated against influenza, and, for comparison, tick-
borne encephalitis (TBE) and measles, mumps and ru-
bella (MMR). The confidence interval of a child being
vaccinated was constructed using exact binomial test.

Results
Clinical description of paediatric inpatients with influenza
at the Department of Paediatrics and Adolescent
Medicine, Medical University of Graz, Austria, 2017/18
From November 1st 2017 to March 31st 2018 a total of
708 paediatric patients with virologically confirmed
influenza infection were seen at the Department of
Paediatric and Adolescent Medicine, Medical University
of Graz. These patients had a total of 800 outpatient
visits (1.13 visits per patient). 166 (23% of all patients)
were admitted to the ward (for inpatient characteristics
and age distribution see Table 1 and Fig. 1, respectively).
One hundred forty-five patients (89%) were positively
diagnosed via rapid antigen test, 17 (10%) via PCR and 4
patients (1%) via both of these tests. We were able to
reach parents of 125 inpatients (75%) for a query about
vaccination against influenza. Only one of these 125
patients had been vaccinated against influenza in the
season 2017/18. Reasons for hospital admission included
high fever (32%), dyspnea (19%), febrile seizure (12%),
dehydration (10%) and diarrhea or vomiting (9%). Rare
reasons included sepsis, suspected meningitis, myocardi-
tis, myositis, hematemesis, reaction to oseltamivir, and
reduced general condition. 23 (15%) inpatients had an
underlying chronic condition including 8 patients with

Table 1 Characteristics of 166 inpatients with virologically
confirmed influenza infection of the Department of Paediatric
and Adolescent Medicine, Medical University of Graz, Austria,
from November 2017 to March 2018
Number of patients 166

Age: median (IQR) 2 years (1–5)

Gender (male) 94 (57%)

Subtype - A 112 (68%)

Subtype - B 49 (30%)

Subtype - A + B 2 (1%)

not known 3 (2%)

Hospital stay: median (IQR) 2 days (2–4)

Paediatric intensive care unit (PICU) 9 (5%)

Hospital stay on PICU: median (IQR) 6 days (3–8)

Antibiotics on PICU 8 (89% of PICU patients)

Invasive ventilation 2 (1%)

Non-invasive ventilation 2 (1%)

Oxygen therapy 10 (6%)

Max. CRP (mg/l): median (IQR) 8.2 (2.95–21.20)

Leukocytes (G/l): median (IQR) 7.3 (5.4–10.6)

Antibiotics before admission 16 (10%)

Antibiotics on ward 38 (24%)

Deaths 1 (1%)

Vaccinated 1 out of 166

CRP C-reactive protein, IQR interquartile range
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Influenza-Risikogruppen (Kinder, Graz, 2017/2018 )

Kohlmaier B et al.; Austrian Paediatric Influenza Network. A severe influenza season in Austria and its impact on the paediatric
population: mortality and hospital admission rates, november 2017 - march 2018. BMC Public Health. 2020 Feb 4;20(1):178

Reasons for admission:

• high fever (32%)
• dyspnea (19%)
• febrile seizure (12%)
• dehydration (10%)
• diarrhea or vomiting (9%)
• Rare reasons included sepsis, 

suspected meningitis, 
myocardi- tis, myositis, 
hematemesis

Only 15% off inpatients had an 
underlying chronic condition



Influenza-Risikogruppen (Kinder, Österreich, 2017/2018 )

Kohlmaier B et al.; Austrian Paediatric Influenza Network. A severe influenza season in Austria and its impact on the paediatric
population: mortality and hospital admission rates, november 2017 - march 2018. BMC Public Health. 2020 Feb 4;20(1):178

9 Kinder verstorben: Influenza in-hospital CFR 1,2%

RSV in-hospital CFR 0,3-0,7%

Nair H et al. Global burden of acute lower
respiratory infections due to respiratory syncytial
virus in young children: a systematic review and
meta-analysis. Lancet. 2010 May 
1;375(9725):1545-55.



Influenza-Risikogruppen (Kinder, Österreich, 2017/2018 )

Kohlmaier B et al.; Austrian Paediatric Influenza Network. A severe influenza season in Austria and its impact on the paediatric
population: mortality and hospital admission rates, november 2017 - march 2018. BMC Public Health. 2020 Feb 4;20(1):178

Characteristic of 9 influenza-associated paediatric deaths in Austria



Influenza-Risikogruppen (Erwachsene, Wien, 2017/2018 )

Pawelka E et al. Influenza virus infection: an approach to identify predictors for in-hospital and 90-day mortality from patients in 
Vienna during the season 2017/18. Infection. 2020 Feb;48(1):51-56. doi: 10.1007/s15010-019-01335-0



Influenza-Risikogruppen (Erwachsene, Wien, 2017/2018 )

Pawelka E et al. Influenza virus infecJon: an approach to idenJfy predictors for in-hospital and 90-day mortality from paJents in 
Vienna during the season 2017/18. InfecJon. 2020 Feb;48(1):51-56. doi: 10.1007/s15010-019-01335-0

53Influenza virus infection: an!approach to!identify predictors for!in-hospital and!90-day…

1 3

was known for 51.5% of all patients from whom 19.6% were 
vaccinated. The three most common medical conditions in 
our population were chronic kidney disease, chronic pul-
monary disease (COPD, asthma) and diabetes. The symp-
toms with which the patients presented at our hospital are 
also listed in Table!1 and sorted from the most common to 
the least common. Fever, cough, and malaise were the three 
most common symptoms. Pneumonia was the most common 
complication (24%) followed by respiratory failure (19.4%) 
and acute kidney injury (12.1%). Further complications have 
been rhabdomyolysis (7.8%), acute heart failure (3.8%) and 
myocardial infarction (1%). 4.8% had to be admitted to 
the ICU ward. The median duration of hospitalisation was 
7!days (IQR 5–9). For details see Table!1.

Mortality

In total, 22 of 396 patients (5.6%) died after a median of 
9!days (IQR 7–13.5!days) during the stay in hospital. There 
was a trend towards a higher mortality in patients with influ-
enza A vs. B. The 90-day mortality increased further to 9.4% 
with no di"erence between influenza A and influenza B. For 
details see Table!2.

Risk factors for!mortality

People who died during their hospital stay were signifi-
cantly older (84!years vs. 75!years), had a history of demen-
tia (40.9% vs. 10.7%), atrial fibrillation (50% vs. 15%) and 
congestive heart failure (27.3% vs. 8.3%) more frequently. 
In the laboratory results higher leucocyte count (9.4 G/L 
vs. 7.1 G/L), C-reactive protein (CRP) level (54!mg/L vs. 
24.5!mg/L) and lactate dehydrogenase (LDH) level (283 U/L 
vs. 232 U/L) were associated with increased mortality. The 
type of influenza did not have any impact on the in-hospital, 
30-day- or 90-day mortality.

Additionally, we compared the complication rate from 
patients who died in hospital from those who survived. Peo-
ple who died during their hospital stay were significantly 
more likely to su"er from pneumonia (54.5% vs. 22.2%), 
respiratory insu#ciency (45.5% vs. 17.9%) and acute heart 
failure (18.2% vs. 2.9%). Statin use seemed to decrease the 
mortality (9.1% vs. 30.2%). All other tested variables did 
not show any significant di"erences. Neither vaccination nor 
Oseltamivir treatment had an e"ect on short- or long-term 
mortality.

Predictors of!in-hospital mortality

Older age (OR 1.1 per year 95% CI 1.03–1.17), history 
of atrial fibrillation (OR 5.91% CI 1.91–18.34), dementia 
(OR 3.98 95% CI 1.24–12.78), higher leucocyte count (OR 
1.11 per G/L 95% CI 1.03–1.20), pneumonia (OR 4.39 95% 

Table 1  Patient characteristics, symptoms, complications, and dura-
tion of stay

Md median, IQR interquartile range
a The updated version of Charlson comorbidity score [34] was used. 
The score ranges from 0 to 24. Due to missing values we were just 
able to calculate the score for 355 patients

Total (N = 396)

Sex
!Female
!Male

213 (53.8%)
183 (46.2%)

Vaccination status
!Unknown
!Known
!!Not vaccinated
!!Vaccinated

192 (48.5%)
204 (51.5%)
164/204 (80.4%)
40/204 (19.6%)

Age Md (IQR) in years 75.5 (63–84)
History of
!Chronic kidney disease 122 (30.8%)
!Chronic pulmonary disease (COPD, asthma) 117 (29.5%)
!Diabetes 104 (26.3%)
!Currently smoking 73 (18.4%)
!Any tumour 69 (17.4%)
!Atrial fibrillation 67 (16.9%)
!Dementia 49 (12.4%)
!Myocardial infarction 47 (11.9%)
!Stroke 45 (11.4%)
!Congestive heart failure 37 (9.3%)
!Peripheral artery disease 26 (6.6%)
!Charlson comorbidity  scorea Md (IQR) 1 (0–3)

Symptoms
Fever ($ 38!°C) 271 (69.2%)
!Cough 258 (65.2%)
!Malaise/prostration 243 (61.4%)
!Rales 147 (37.1%)
!Dyspnoea 124 (31.3%)
!Vomiting 76 (19.2%)
!Abrupt onset (< 12!h) 67 (16.9%)
!Muscle ache 64 (16.2%)
!Diarrhoea 60 (15.2%)
!Cognitive impairment 48 (12.1%)
!Headache 43 (10.9%)
!Thoracic pain 38 (9.6%)
!Coryza 36 (9.1%)
!Incontinence 34 (8.6%)
!Epigastric pain 31 (7.8%)
!Chills 30 (7.6%)
!Sore throat 20 (5.1%)

Complications
!Pneumonia 95 (24%)
!Respiratory failure 77 (19.4%)
!Acute kidney injury 48 (12.1%)
!Rhabdomyolysis 31 (7.8%)
!ICU admission 19 (4.8%)
!Acute heart failure 15 (3.8%)
!Myocardial infarction 4 (1%)
!Duration of hospitalisation on the ID ward (in days) 

Md (IQR)
7 (5–9)
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was known for 51.5% of all patients from whom 19.6% were 
vaccinated. The three most common medical conditions in 
our population were chronic kidney disease, chronic pul-
monary disease (COPD, asthma) and diabetes. The symp-
toms with which the patients presented at our hospital are 
also listed in Table!1 and sorted from the most common to 
the least common. Fever, cough, and malaise were the three 
most common symptoms. Pneumonia was the most common 
complication (24%) followed by respiratory failure (19.4%) 
and acute kidney injury (12.1%). Further complications have 
been rhabdomyolysis (7.8%), acute heart failure (3.8%) and 
myocardial infarction (1%). 4.8% had to be admitted to 
the ICU ward. The median duration of hospitalisation was 
7!days (IQR 5–9). For details see Table!1.

Mortality

In total, 22 of 396 patients (5.6%) died after a median of 
9!days (IQR 7–13.5!days) during the stay in hospital. There 
was a trend towards a higher mortality in patients with influ-
enza A vs. B. The 90-day mortality increased further to 9.4% 
with no di"erence between influenza A and influenza B. For 
details see Table!2.

Risk factors for!mortality

People who died during their hospital stay were signifi-
cantly older (84!years vs. 75!years), had a history of demen-
tia (40.9% vs. 10.7%), atrial fibrillation (50% vs. 15%) and 
congestive heart failure (27.3% vs. 8.3%) more frequently. 
In the laboratory results higher leucocyte count (9.4 G/L 
vs. 7.1 G/L), C-reactive protein (CRP) level (54!mg/L vs. 
24.5!mg/L) and lactate dehydrogenase (LDH) level (283 U/L 
vs. 232 U/L) were associated with increased mortality. The 
type of influenza did not have any impact on the in-hospital, 
30-day- or 90-day mortality.

Additionally, we compared the complication rate from 
patients who died in hospital from those who survived. Peo-
ple who died during their hospital stay were significantly 
more likely to su"er from pneumonia (54.5% vs. 22.2%), 
respiratory insu#ciency (45.5% vs. 17.9%) and acute heart 
failure (18.2% vs. 2.9%). Statin use seemed to decrease the 
mortality (9.1% vs. 30.2%). All other tested variables did 
not show any significant di"erences. Neither vaccination nor 
Oseltamivir treatment had an e"ect on short- or long-term 
mortality.

Predictors of!in-hospital mortality

Older age (OR 1.1 per year 95% CI 1.03–1.17), history 
of atrial fibrillation (OR 5.91% CI 1.91–18.34), dementia 
(OR 3.98 95% CI 1.24–12.78), higher leucocyte count (OR 
1.11 per G/L 95% CI 1.03–1.20), pneumonia (OR 4.39 95% 
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Total (N = 396)

Sex
!Female
!Male

213 (53.8%)
183 (46.2%)
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!Chronic pulmonary disease (COPD, asthma) 117 (29.5%)
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!Currently smoking 73 (18.4%)
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!Charlson comorbidity  scorea Md (IQR) 1 (0–3)
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Fever ($ 38!°C) 271 (69.2%)
!Cough 258 (65.2%)
!Malaise/prostration 243 (61.4%)
!Rales 147 (37.1%)
!Dyspnoea 124 (31.3%)
!Vomiting 76 (19.2%)
!Abrupt onset (< 12!h) 67 (16.9%)
!Muscle ache 64 (16.2%)
!Diarrhoea 60 (15.2%)
!Cognitive impairment 48 (12.1%)
!Headache 43 (10.9%)
!Thoracic pain 38 (9.6%)
!Coryza 36 (9.1%)
!Incontinence 34 (8.6%)
!Epigastric pain 31 (7.8%)
!Chills 30 (7.6%)
!Sore throat 20 (5.1%)
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!Pneumonia 95 (24%)
!Respiratory failure 77 (19.4%)
!Acute kidney injury 48 (12.1%)
!Rhabdomyolysis 31 (7.8%)
!ICU admission 19 (4.8%)
!Acute heart failure 15 (3.8%)
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Md (IQR)
7 (5–9)



53Influenza virus infection: an!approach to!identify predictors for!in-hospital and!90-day…

1 3

was known for 51.5% of all patients from whom 19.6% were 
vaccinated. The three most common medical conditions in 
our population were chronic kidney disease, chronic pul-
monary disease (COPD, asthma) and diabetes. The symp-
toms with which the patients presented at our hospital are 
also listed in Table!1 and sorted from the most common to 
the least common. Fever, cough, and malaise were the three 
most common symptoms. Pneumonia was the most common 
complication (24%) followed by respiratory failure (19.4%) 
and acute kidney injury (12.1%). Further complications have 
been rhabdomyolysis (7.8%), acute heart failure (3.8%) and 
myocardial infarction (1%). 4.8% had to be admitted to 
the ICU ward. The median duration of hospitalisation was 
7!days (IQR 5–9). For details see Table!1.

Mortality

In total, 22 of 396 patients (5.6%) died after a median of 
9!days (IQR 7–13.5!days) during the stay in hospital. There 
was a trend towards a higher mortality in patients with influ-
enza A vs. B. The 90-day mortality increased further to 9.4% 
with no di"erence between influenza A and influenza B. For 
details see Table!2.

Risk factors for!mortality

People who died during their hospital stay were signifi-
cantly older (84!years vs. 75!years), had a history of demen-
tia (40.9% vs. 10.7%), atrial fibrillation (50% vs. 15%) and 
congestive heart failure (27.3% vs. 8.3%) more frequently. 
In the laboratory results higher leucocyte count (9.4 G/L 
vs. 7.1 G/L), C-reactive protein (CRP) level (54!mg/L vs. 
24.5!mg/L) and lactate dehydrogenase (LDH) level (283 U/L 
vs. 232 U/L) were associated with increased mortality. The 
type of influenza did not have any impact on the in-hospital, 
30-day- or 90-day mortality.

Additionally, we compared the complication rate from 
patients who died in hospital from those who survived. Peo-
ple who died during their hospital stay were significantly 
more likely to su"er from pneumonia (54.5% vs. 22.2%), 
respiratory insu#ciency (45.5% vs. 17.9%) and acute heart 
failure (18.2% vs. 2.9%). Statin use seemed to decrease the 
mortality (9.1% vs. 30.2%). All other tested variables did 
not show any significant di"erences. Neither vaccination nor 
Oseltamivir treatment had an e"ect on short- or long-term 
mortality.

Predictors of!in-hospital mortality

Older age (OR 1.1 per year 95% CI 1.03–1.17), history 
of atrial fibrillation (OR 5.91% CI 1.91–18.34), dementia 
(OR 3.98 95% CI 1.24–12.78), higher leucocyte count (OR 
1.11 per G/L 95% CI 1.03–1.20), pneumonia (OR 4.39 95% 
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Md median, IQR interquartile range
a The updated version of Charlson comorbidity score [34] was used. 
The score ranges from 0 to 24. Due to missing values we were just 
able to calculate the score for 355 patients

Total (N = 396)

Sex
!Female
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213 (53.8%)
183 (46.2%)

Vaccination status
!Unknown
!Known
!!Not vaccinated
!!Vaccinated

192 (48.5%)
204 (51.5%)
164/204 (80.4%)
40/204 (19.6%)

Age Md (IQR) in years 75.5 (63–84)
History of
!Chronic kidney disease 122 (30.8%)
!Chronic pulmonary disease (COPD, asthma) 117 (29.5%)
!Diabetes 104 (26.3%)
!Currently smoking 73 (18.4%)
!Any tumour 69 (17.4%)
!Atrial fibrillation 67 (16.9%)
!Dementia 49 (12.4%)
!Myocardial infarction 47 (11.9%)
!Stroke 45 (11.4%)
!Congestive heart failure 37 (9.3%)
!Peripheral artery disease 26 (6.6%)
!Charlson comorbidity  scorea Md (IQR) 1 (0–3)

Symptoms
Fever ($ 38!°C) 271 (69.2%)
!Cough 258 (65.2%)
!Malaise/prostration 243 (61.4%)
!Rales 147 (37.1%)
!Dyspnoea 124 (31.3%)
!Vomiting 76 (19.2%)
!Abrupt onset (< 12!h) 67 (16.9%)
!Muscle ache 64 (16.2%)
!Diarrhoea 60 (15.2%)
!Cognitive impairment 48 (12.1%)
!Headache 43 (10.9%)
!Thoracic pain 38 (9.6%)
!Coryza 36 (9.1%)
!Incontinence 34 (8.6%)
!Epigastric pain 31 (7.8%)
!Chills 30 (7.6%)
!Sore throat 20 (5.1%)

Complications
!Pneumonia 95 (24%)
!Respiratory failure 77 (19.4%)
!Acute kidney injury 48 (12.1%)
!Rhabdomyolysis 31 (7.8%)
!ICU admission 19 (4.8%)
!Acute heart failure 15 (3.8%)
!Myocardial infarction 4 (1%)
!Duration of hospitalisation on the ID ward (in days) 

Md (IQR)
7 (5–9)

Influenza-Risikogruppen (Erwachsene, Wien, 2017/2018 )

Pawelka E et al. Influenza virus infection: an approach to identify predictors for in-hospital and 90-day mortality from patients in 
Vienna during the season 2017/18. Infection. 2020 Feb;48(1):51-56. doi: 10.1007/s15010-019-01335-0

53Influenza virus infection: an!approach to!identify predictors for!in-hospital and!90-day…

1 3

was known for 51.5% of all patients from whom 19.6% were 
vaccinated. The three most common medical conditions in 
our population were chronic kidney disease, chronic pul-
monary disease (COPD, asthma) and diabetes. The symp-
toms with which the patients presented at our hospital are 
also listed in Table!1 and sorted from the most common to 
the least common. Fever, cough, and malaise were the three 
most common symptoms. Pneumonia was the most common 
complication (24%) followed by respiratory failure (19.4%) 
and acute kidney injury (12.1%). Further complications have 
been rhabdomyolysis (7.8%), acute heart failure (3.8%) and 
myocardial infarction (1%). 4.8% had to be admitted to 
the ICU ward. The median duration of hospitalisation was 
7!days (IQR 5–9). For details see Table!1.

Mortality

In total, 22 of 396 patients (5.6%) died after a median of 
9!days (IQR 7–13.5!days) during the stay in hospital. There 
was a trend towards a higher mortality in patients with influ-
enza A vs. B. The 90-day mortality increased further to 9.4% 
with no di"erence between influenza A and influenza B. For 
details see Table!2.

Risk factors for!mortality

People who died during their hospital stay were signifi-
cantly older (84!years vs. 75!years), had a history of demen-
tia (40.9% vs. 10.7%), atrial fibrillation (50% vs. 15%) and 
congestive heart failure (27.3% vs. 8.3%) more frequently. 
In the laboratory results higher leucocyte count (9.4 G/L 
vs. 7.1 G/L), C-reactive protein (CRP) level (54!mg/L vs. 
24.5!mg/L) and lactate dehydrogenase (LDH) level (283 U/L 
vs. 232 U/L) were associated with increased mortality. The 
type of influenza did not have any impact on the in-hospital, 
30-day- or 90-day mortality.

Additionally, we compared the complication rate from 
patients who died in hospital from those who survived. Peo-
ple who died during their hospital stay were significantly 
more likely to su"er from pneumonia (54.5% vs. 22.2%), 
respiratory insu#ciency (45.5% vs. 17.9%) and acute heart 
failure (18.2% vs. 2.9%). Statin use seemed to decrease the 
mortality (9.1% vs. 30.2%). All other tested variables did 
not show any significant di"erences. Neither vaccination nor 
Oseltamivir treatment had an e"ect on short- or long-term 
mortality.

Predictors of!in-hospital mortality

Older age (OR 1.1 per year 95% CI 1.03–1.17), history 
of atrial fibrillation (OR 5.91% CI 1.91–18.34), dementia 
(OR 3.98 95% CI 1.24–12.78), higher leucocyte count (OR 
1.11 per G/L 95% CI 1.03–1.20), pneumonia (OR 4.39 95% 

Table 1  Patient characteristics, symptoms, complications, and dura-
tion of stay

Md median, IQR interquartile range
a The updated version of Charlson comorbidity score [34] was used. 
The score ranges from 0 to 24. Due to missing values we were just 
able to calculate the score for 355 patients

Total (N = 396)

Sex
!Female
!Male

213 (53.8%)
183 (46.2%)

Vaccination status
!Unknown
!Known
!!Not vaccinated
!!Vaccinated

192 (48.5%)
204 (51.5%)
164/204 (80.4%)
40/204 (19.6%)

Age Md (IQR) in years 75.5 (63–84)
History of
!Chronic kidney disease 122 (30.8%)
!Chronic pulmonary disease (COPD, asthma) 117 (29.5%)
!Diabetes 104 (26.3%)
!Currently smoking 73 (18.4%)
!Any tumour 69 (17.4%)
!Atrial fibrillation 67 (16.9%)
!Dementia 49 (12.4%)
!Myocardial infarction 47 (11.9%)
!Stroke 45 (11.4%)
!Congestive heart failure 37 (9.3%)
!Peripheral artery disease 26 (6.6%)
!Charlson comorbidity  scorea Md (IQR) 1 (0–3)

Symptoms
Fever ($ 38!°C) 271 (69.2%)
!Cough 258 (65.2%)
!Malaise/prostration 243 (61.4%)
!Rales 147 (37.1%)
!Dyspnoea 124 (31.3%)
!Vomiting 76 (19.2%)
!Abrupt onset (< 12!h) 67 (16.9%)
!Muscle ache 64 (16.2%)
!Diarrhoea 60 (15.2%)
!Cognitive impairment 48 (12.1%)
!Headache 43 (10.9%)
!Thoracic pain 38 (9.6%)
!Coryza 36 (9.1%)
!Incontinence 34 (8.6%)
!Epigastric pain 31 (7.8%)
!Chills 30 (7.6%)
!Sore throat 20 (5.1%)

Complications
!Pneumonia 95 (24%)
!Respiratory failure 77 (19.4%)
!Acute kidney injury 48 (12.1%)
!Rhabdomyolysis 31 (7.8%)
!ICU admission 19 (4.8%)
!Acute heart failure 15 (3.8%)
!Myocardial infarction 4 (1%)
!Duration of hospitalisation on the ID ward (in days) 

Md (IQR)
7 (5–9)
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was known for 51.5% of all patients from whom 19.6% were 
vaccinated. The three most common medical conditions in 
our population were chronic kidney disease, chronic pul-
monary disease (COPD, asthma) and diabetes. The symp-
toms with which the patients presented at our hospital are 
also listed in Table!1 and sorted from the most common to 
the least common. Fever, cough, and malaise were the three 
most common symptoms. Pneumonia was the most common 
complication (24%) followed by respiratory failure (19.4%) 
and acute kidney injury (12.1%). Further complications have 
been rhabdomyolysis (7.8%), acute heart failure (3.8%) and 
myocardial infarction (1%). 4.8% had to be admitted to 
the ICU ward. The median duration of hospitalisation was 
7!days (IQR 5–9). For details see Table!1.

Mortality

In total, 22 of 396 patients (5.6%) died after a median of 
9!days (IQR 7–13.5!days) during the stay in hospital. There 
was a trend towards a higher mortality in patients with influ-
enza A vs. B. The 90-day mortality increased further to 9.4% 
with no di"erence between influenza A and influenza B. For 
details see Table!2.

Risk factors for!mortality

People who died during their hospital stay were signifi-
cantly older (84!years vs. 75!years), had a history of demen-
tia (40.9% vs. 10.7%), atrial fibrillation (50% vs. 15%) and 
congestive heart failure (27.3% vs. 8.3%) more frequently. 
In the laboratory results higher leucocyte count (9.4 G/L 
vs. 7.1 G/L), C-reactive protein (CRP) level (54!mg/L vs. 
24.5!mg/L) and lactate dehydrogenase (LDH) level (283 U/L 
vs. 232 U/L) were associated with increased mortality. The 
type of influenza did not have any impact on the in-hospital, 
30-day- or 90-day mortality.

Additionally, we compared the complication rate from 
patients who died in hospital from those who survived. Peo-
ple who died during their hospital stay were significantly 
more likely to su"er from pneumonia (54.5% vs. 22.2%), 
respiratory insu#ciency (45.5% vs. 17.9%) and acute heart 
failure (18.2% vs. 2.9%). Statin use seemed to decrease the 
mortality (9.1% vs. 30.2%). All other tested variables did 
not show any significant di"erences. Neither vaccination nor 
Oseltamivir treatment had an e"ect on short- or long-term 
mortality.

Predictors of!in-hospital mortality

Older age (OR 1.1 per year 95% CI 1.03–1.17), history 
of atrial fibrillation (OR 5.91% CI 1.91–18.34), dementia 
(OR 3.98 95% CI 1.24–12.78), higher leucocyte count (OR 
1.11 per G/L 95% CI 1.03–1.20), pneumonia (OR 4.39 95% 
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The score ranges from 0 to 24. Due to missing values we were just 
able to calculate the score for 355 patients
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History of
!Chronic kidney disease 122 (30.8%)
!Chronic pulmonary disease (COPD, asthma) 117 (29.5%)
!Diabetes 104 (26.3%)
!Currently smoking 73 (18.4%)
!Any tumour 69 (17.4%)
!Atrial fibrillation 67 (16.9%)
!Dementia 49 (12.4%)
!Myocardial infarction 47 (11.9%)
!Stroke 45 (11.4%)
!Congestive heart failure 37 (9.3%)
!Peripheral artery disease 26 (6.6%)
!Charlson comorbidity  scorea Md (IQR) 1 (0–3)

Symptoms
Fever ($ 38!°C) 271 (69.2%)
!Cough 258 (65.2%)
!Malaise/prostration 243 (61.4%)
!Rales 147 (37.1%)
!Dyspnoea 124 (31.3%)
!Vomiting 76 (19.2%)
!Abrupt onset (< 12!h) 67 (16.9%)
!Muscle ache 64 (16.2%)
!Diarrhoea 60 (15.2%)
!Cognitive impairment 48 (12.1%)
!Headache 43 (10.9%)
!Thoracic pain 38 (9.6%)
!Coryza 36 (9.1%)
!Incontinence 34 (8.6%)
!Epigastric pain 31 (7.8%)
!Chills 30 (7.6%)
!Sore throat 20 (5.1%)

Complications
!Pneumonia 95 (24%)
!Respiratory failure 77 (19.4%)
!Acute kidney injury 48 (12.1%)
!Rhabdomyolysis 31 (7.8%)
!ICU admission 19 (4.8%)
!Acute heart failure 15 (3.8%)
!Myocardial infarction 4 (1%)
!Duration of hospitalisation on the ID ward (in days) 
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CI 1.44–13.39) and acute heart failure (OR 23.15 95% CI 
4.33–123.75) significantly increased the risk of in-hospital-
mortality. For details see Table!3. The Hosmer–Lemeshow 
test for this model was non-significant (p = 0.110) and Nagel-
kerke-Pseudo-R2 was 0.415 which indicates goodness-of-fit.

Predictors of!90-day mortality

The risk for 90-day-mortality was increased by older age 
(OR 1.04 95% CI 1.01–1.07), pneumonia (OR 3.2 95% CI 
1.45–6.91) history of atrial fibrillation (OR 3.1 95% CI 
1.36–7.05) and history of congestive heart failure (OR 4.7 
95% CI 1.94–11.48). Statin use decreased the probability 
of death in this population (OR 0.28 95% CI 0.10–0.78). 

Goodness-of-fit can be assumed because Hosmer–Leme-
show-test was non-significant (p = 0.605) and Nagelkerke-
Pseudo-R2 was 0.219.

Discussion

In this study we assessed risk factors for mortality in patients 
with influenza during hospitalization and 90!days after hos-
pital discharge. In total 5.6% of our patients died during the 
hospital stay. This is comparable with previous studies dem-
onstrating influenza-associated mortality rates vary between 
3.7 and 5.2% depending on the underlying study population 
and influenza type/subtype [4–8]. In the follow-up period 

Table 2  In-hospital, 30-day and 
90-day mortality

a p values derive from !2 tests
b People lost during the follow-up period are not included here

Total Influenza A Influenza B p  valuea

In-hospital mortality 22/396 (5.6%) 8 (8.3%) 14 (4.7%) 0.172
30-Day mortality
!From all patients 27/396 (6.8%) 9 (9.6%) 18 (6.2%)
!From all patients  followedb 27/383 (7.0%) 0.271

90-Day mortality
!From all patients 36/396 (9.1%) 10 (10.6%) 26 (9%)
!From all patients  followedb 36/383 (9.4%) 0.636

Table 3  Results from the stepwise logistic regression

Md median, IQR interquartile range, CRP C-reactive protein, LDH lactate dehydrogenase
a p values derived from !2 tests if not otherwise noted
b Mann–Whitney U test
c Fisher’s exact test
d Odds-ratio (OR) and 95% CI (confidence interval) derive from a stepwise logistic regression model

Dead (n = 22) Survived (n = 374) p  valuea OR (95% CI) in-hospital  mortalityd OR (95% CI) 90-day  mortalityd

Dyspnoea 12 (54.5%) 112 (29.9%) 0.016
Rales 13 (59.1%) 134 (35.8%) 0.028
Dementia 9 (40.9%) 40 (10.7%) < 0.001 3.98 (1.24–12.78)
Atrial fibrillation 11 (50%) 56 (15%) < 0.001 5.91 (1.91–18.34) 3.1 (1.36–7.05)
Congestive heart failure 6 (27.3%) 31 (8.3) 0.003 4.7 (1.94–11.48)
Age in years
Md (IQR)

84 (77–92) 75 (62–83) < 0.001b 1.1 (1.03–1.17) per year 1.04 (1.01–1.07) per year

Leucocyte count in G/L
Md (IQR)

9.4 (6.4–15.3) 7.1 (5.1–9.4) 0.02b 1.11 (1.03–1.20) per G/L

CRP in mg/L
Md (IQR)

54 (30.3–101.3) 24.5 (10.6–58.1) 0.004b

LDH in U/L
Md (IQR)

283 (231–339) 232 (200–289) 0.038b

Pneumonia 12 (54.5%) 83 (22.2%) < 0.001 4.39 (1.44–13.39) 3.2 (1.45–6.91)
Respiratory insu"ciency 10 (45.5%) 67 (17.9%) 0.002
Acute heart failure 4 (18.2%) 11 (2.9%) 0.007c 23.15 (4.33–123.76)
Statin 2 (9.1%) 113 (30.2%) 0.0497c 0.28 (0.10–0.78)
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a"o�u1;���!�o=�bm=Ѵ�;m�-;��bu�v;vĺ�
bSource Santé publique France. 
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CharacterisTcs of paTents hospitalised in France for influenza
(91 255 hospitalizaTons)



Chung H et al. Influenza Vaccine EffecJveness Against All-Cause Mortality Following Laboratory-Confirmed Influenza in Older
Adults, 2010-2011 to 2015-2016 Seasons in Ontario, Canada. Clin Infect Dis. 2021 Sep 7;73(5):e1191-e1199

Influenza Vaccine EffecTveness Against All-Cause Mortality in Older Adults
(2010–2016, 54116 older adults)

20%–34% VE against all-cause mortality among community-dwelling older adults
(bei SARS-CoV-2 mRNA VE bzgl. Letalität ca. 80% bei älteren Menschen)



Verläufe treffen derzeit überwiegend ältere/komorbiden Menschen mit in-hospital Letalität
von ca 7-13% (gefährlicher als ACS à in-hospital Letalität bei adäquater Therapie ca. 5%)

• Mortalitätsgrund 1: respiratorischen Versagen (Influenza-Pneumonie, COPD-Exazerba^on, 
sekundäre Pneumonien mit Pneumokokken/Staphylokokken oder invasive Aspergillose)

Siehe folgende CT-Bilder …

• Mortalitätsgrund 2: kardiovaskulären Versagen (weiteres dazu weiter unten …)

Influenza-Risikogruppen (Erwachsene)



Spezialambulanz für seltene Lungenerkrankungen und pulmonale InfekJonen, LKH Graz
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Influenza Pneumonie



Risikogruppe – kardiologische PaTenten



Cardiovascular Risk a]er the Onset of Acute Respiratory InfecTon

Daniel M. Musher et al. Acute InfecJon and Myocardial InfarcJon. N Engl J Med 2019;380:171-6



Cardiovascular Risk a]er the Onset of Acute Respiratory InfecTon

Girerd N et al. VaccinaJon for Respiratory InfecJons in PaJents with Heart Failure. J Clin Med. 2021 Sep 22;10(19):4311

Typ I Myokardinfarkt

Typ II Myokardinfarkt



Nguyen JL et al. Seasonal influenza infecJons and cardiovascular disease mortality. JAMA Cardiol, 1 (2016), pp. 274-281

Daily Cardiovascular Disease (CVD) Mortality and the Percentage of Emergency Department Visits for Influenza-Like Illness in 
New York City, 2006 to 2012

Influenza und kardiopulmonale Mortalität
(Influenza ist mit kardiovaskulärer Mortalität assoziiert)



Influenza-Impfung – KardioprotekTon?

Ciszewski A. CardioprotecJve effect of influenza and
pneumococcal vaccinaJon in paJents with cardiovascular
diseases. Vaccine. 2018 Jan 4;36(2):202-206. doi: 
10.1016/j.vaccine.2017.11.078. Epub 2017 Dec 6. PMID: 
29221893.



Influenza-Impfung - KardioprotekTon

Ciszewski A. CardioprotecJve effect of influenza and pneumococcal vaccinaJon in paJents with cardiovascular diseases. Vaccine. 
2018 Jan 4;36(2):202-206. doi: 10.1016/j.vaccine.2017.11.078. Epub 2017 Dec 6. PMID: 29221893.



Influenza und Herzinfarkt

Kwong JC, Schwartz KL, Campitelli MA, Chung H, Crowcrom NS, Karnauchow T, Katz K, Ko DT, McGeer AJ, McNally D, Richardson 
DC, Rosella LC, Simor A, Smieja M, Zahariadis G, Gubbay JB. Acute Myocardial InfarcJon amer Laboratory-Confirmed Influenza 
InfecJon. N Engl J Med. 2018 Jan 25;378(4):345-353. doi: 10.1056/NEJMoa1702090. PMID: 29365305.



Influenza-Impfung – KardioprotekTon nach Herzinfarkt

ü RCT, double-blind
ü Influenza vaccine* vs. 

placebo aler myocardial
infarc^on**

ü 8 countries (Sweden, 
Denmark, Norway, Latvia, 
UK, Czech Republic, 
Bangladesh, Australia)

ü 10/2016-03/2020

* Vaxigrip, Vaxigrip Tetra or FluQuadri
** within 72 hours of coronary
angiography/PCI)

Fröbert O et al. Influenza VaccinaJon Amer Myocardial InfarcJon: A Randomized, Double-Blind, Placebo-Controlled, MulJcenter 
Trial. CirculaJon. 2021 Nov 2;144(18):1476-1484
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Fröbert O et al. Influenza VaccinaJon Amer Myocardial InfarcJon: A Randomized, Double-Blind, Placebo-Controlled, MulJcenter 
Trial. CirculaJon. 2021 Nov 2;144(18):1476-1484



Influenza-Impfung – KardioprotekTon nach Herzinfarkt

Fröbert O et al. Influenza VaccinaJon Amer Myocardial InfarcJon: A Randomized, Double-Blind, Placebo-Controlled, MulJcenter 
Trial. CirculaJon. 2021 Nov 2;144(18):1476-1484



Influenza-Impfung – KardioprotekTon nach Herzinfarkt

Fröbert O et al. Influenza VaccinaJon Amer Myocardial InfarcJon: A Randomized, Double-Blind, Placebo-Controlled, MulJcenter 
Trial. CirculaJon. 2021 Nov 2;144(18):1476-1484

All-cause death, myocardial
infarc<on or stent thrombosis

All-cause death

Overall, these findings suggest that influenza vaccina<on should be considered as part of in-
hospital treatment aner MI. 



Influenza-Impfung – KardioprotekTon nach Herzinfarkt

Michos ED et al. Am I Gesng the
Influenza Shot Too? CirculaJon. 
2021 Nov 2;144(18):1485-1488

Impact of medical
therapies aler 
myocardial infarc^on
on all-cause or
cardiovascular
mortality



Influenza-Impfung – Kardio-vaskuläre ProtekTon (overview of systema.c reviews)

Rodrigues BS et al. The impact of influenza vaccinaJon in paJents with cardiovascular disease: An overview of systemaJc
reviews. Trends Cardiovasc Med. 2021 Jul;31(5):315-320
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Risikogruppe – COPD

Bild: h`ps://www.lifeline.de/krankheiten/copd-id79000.html



AECOPD – Erregerspektrum

Shimizu K et al. Pathogens in COPD exacerba:ons iden:fied by comprehensive real-
:me PCR plus older methods. Int J Chron Obstruct Pulmon Dis. 2015 Sep 23;10:2009-
16. doi: 10.2147/COPD.S82752. PMID: 26451098; PMCID: PMC4590318.

Qureshi H et al. Chronic obstruc:ve pulmonary disease 
exacerba:ons: latest evidence and clinical implica:ons. Ther
Adv Chronic Dis. 2014 Sep;5(5):212-27. 
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Table 4. Analysis of bacteriologic and virologic species in the patients with acute 1 

exacerbation of chronic obstructive pulmonary disease 2 

 Total (n=1186) ACO (n=144) COPD (n=1042) P-value 

Bacteria     

M. pneumoniae a 73 (6.2%) 9 (6.3%) 64 (6.1%) 0.703 

C. pneumoniae a 18 (1.5%) 2 (1.4%) 16 (1.5%) 0.970 

L. pneumophila PCR (%) 5 (0.4%) 0 5 (0.5%) 0.815 

B. pertussis PCR (%) 2 (0.2%) 0 2 (0.2%) 1.000 

H. Influenzae culture (%) 22 (1.9%) 2 (1.4%) 20 (1.9%) 0.910 

S. pneumoniae culture (%) 59 (5%) 14 (9.7%) 45 (4.3%) 0.010 

M. catarrhalis culture (%) 10 (0.8%) 2 (1.4%) 8 (0.8%) 0.782 

P. aeruginosa culture (%) 116 (9.8%) 13 (9%) 103 (9.9%) 0.860 

K. pneumoniae culture (%) 51 (4.3%) 5 (3.5%) 46 (4.4%) 0.761 

E. coli culture (%) 28 (2.4%) 7 (4.9%) 21 (2%) 0.070 

MSSA culture (%) 5 (0.4%) 1 (0.7%) 4 (0.4%) 1.000 

MRSA culture (%) 27 (2.3%) 7 (4.9%) 20 (1.9%) 0.055 

H. parainfluenzae culture (%) 0 0 0 - 

S. maltophilia culture (%) 4 (0.3%) 1 (0.7%) 3 (0.3%) 0.983 
Group B beta hemolytic 

Streptococcus culture (%) 1 (0.1%) 0 1 (0.1%) 1.000 

Group A beta hemolytic 
Streptococcus culture (%) 2 (0.2%) 0 2 (0.2%) 1.000 

Virus     

Rhinovirus PCR (%) 103 (8.7%) 14 (9.7%) 89 (8.5%) 0.821 

Adenovirus PCR (%) 13 (1.1%) 1 (0.7%) 12 (1.2%) 0.923 

Influenza A (%) b 124 (10.5%) 21 (14.6%) 103 (9.9%) 0.577 

Influenza B (%) b 39 (3.3%) 2 (1.4%) 37 (3.6%) 0.132 

RSV PCR (%) 42 (3.5%) 7 (4.9%) 35 (3.4%) 0.501 

Parainfluenza PCR (%) 38 (3.2%) 8 (5.6%) 30 (2.9%) 0.163 

Coronavirus PCR (%) 38 (3.2%) 2 (1.4%) 36 (3.5%) 0.265 

Metapneumovirus PCR (%) 36 (3%) 6 (4.2%) 30 (2.9%) 0.570 

Enterovirus PCR (%) 3 (0.3%) 1 (0.7%) 2 (0.2%) 0.560 

Bocavirus PCR (%) 3 (0.3%) 0 3 (0.3%) 1.000 
a Bacteria were detected in respiratory specimens through polymerase chain reaction or in serum through immunoglobulin M. 3 
b Virus was detected in respiratory specimen through immunofluorescence assay or polymerase chain reaction. 4 
 5 

The categorical variables are expressed as the number of patients (percentage). 6 
 7 

ACO, asthma-COPD overlap; COPD, chronic obstructive pulmonary disease; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, 8 
methicillin-sensitive Staphylococcus aureus; PCR, polymerase chain reaction; RSV, respiratory syncytial virus 9 
  10 
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Virus     

Rhinovirus PCR (%) 103 (8.7%) 14 (9.7%) 89 (8.5%) 0.821 

Adenovirus PCR (%) 13 (1.1%) 1 (0.7%) 12 (1.2%) 0.923 

Influenza A (%) b 124 (10.5%) 21 (14.6%) 103 (9.9%) 0.577 

Influenza B (%) b 39 (3.3%) 2 (1.4%) 37 (3.6%) 0.132 

RSV PCR (%) 42 (3.5%) 7 (4.9%) 35 (3.4%) 0.501 

Parainfluenza PCR (%) 38 (3.2%) 8 (5.6%) 30 (2.9%) 0.163 

Coronavirus PCR (%) 38 (3.2%) 2 (1.4%) 36 (3.5%) 0.265 

Metapneumovirus PCR (%) 36 (3%) 6 (4.2%) 30 (2.9%) 0.570 

Enterovirus PCR (%) 3 (0.3%) 1 (0.7%) 2 (0.2%) 0.560 

Bocavirus PCR (%) 3 (0.3%) 0 3 (0.3%) 1.000 
a Bacteria were detected in respiratory specimens through polymerase chain reaction or in serum through immunoglobulin M. 3 
b Virus was detected in respiratory specimen through immunofluorescence assay or polymerase chain reaction. 4 
 5 

The categorical variables are expressed as the number of patients (percentage). 6 
 7 

ACO, asthma-COPD overlap; COPD, chronic obstructive pulmonary disease; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, 8 
methicillin-sensitive Staphylococcus aureus; PCR, polymerase chain reaction; RSV, respiratory syncytial virus 9 
  10 

Lee HW et al. A mulJcenter study to idenJfy the respiratory pathogens associated with exacerbaJon of chronic obstrucJve
pulmonary disease in Korea. Tuberc Respir Dis (Seoul). 2021 Oct 20

AECOPD – virale Erreger (Korea 2015-2018)



• Reduziert COPD-Exazerba<onshäufigkeit
(WMD -0.37, 95%CI: -0.64 to -0.11, P=0.006)
(Cochrane Review 2010, 11 Studien: Poole P et al. The Cochrane Library 2010, Issue 8)

• Reduziert schwere AECOPD Rate
(OR 0.54; 95%CI: 0.35-0.84)
besonders bei schwerer COPD
(OR 0.23; 95%CI: 0.11-0.48)
(Spanien, retrospekt. Kohortenstudie, 899 PaSenten: Garrastazu R et al. Arch Bronconeumol. 
2016 Feb;52(2):88-95. doi: 10.1016/j.arbres.2015.09.001. Epub 2015 Oct 29)

• Reduziert all-cause mortality von COPD Pa<enten
(RR 0.59; 95% CI 0.57 to 0.61)
(UK Datenbank, 177120 COPD PaSenten: Schembri S et al. Thorax 2009;64:567–572

Influenzaimpfung und COPD Morbidität/Letalität



Kopsamis Z et al. Influenza vaccine for chronic obstrucJve pulmonary disease (COPD). Cochrane Database Syst Rev. 2018 Jun 26;6

Influenza-InfekKon und AECOPD

COCHRANE 2018

https://www-1ncbi-1nlm-1nih-1gov-10013b5lx0538.han.medunigraz.at/pubmed/29943802


Influenzaimpfung und COPD Morbidität/Letalität (meta-analysis 2021)

Effect of influenza vaccina<on on acute exacerba<on of COPD 

Bao W et al. Effects of influenza vaccinaJon on clinical outcomes of chronic obstrucJve pulmonary disease: A systemaJc review
and meta-analysis. Ageing Res Rev. 2021 Jul;68:101337.



Effect of influenza vaccina<on on hospital admissions of COPD pa<ents

Bao W et al. Effects of influenza vaccinaJon on clinical outcomes of chronic obstrucJve pulmonary disease: A systemaJc review
and meta-analysis. Ageing Res Rev. 2021 Jul;68:101337.

Mild-moderate COPD

Severe COPD

All COPD

Influenzaimpfung und COPD Morbidität/Letalität (meta-analysis 2021)



Effect of influenza vaccina<on on all-cause mortality of COPD pa<ents

Bao W et al. Effects of influenza vaccinaJon on clinical outcomes of chronic obstrucJve pulmonary disease: A systemaJc review
and meta-analysis. Ageing Res Rev. 2021 Jul;68:101337.

Influenzaimpfung und COPD Morbidität/Letalität (meta-analysis 2021)

Our findings support a protec<ve role of influenza vaccina<on in COPD pa<ents
Yearly influenza vaccina<on should be strongly recommended for all COPD pa<ents,

especially those with severe airflow limita<on.



ECDC logotyp:  
h-ps://www.ecdc.europa.eu/sites/default/files/media/en/healthtopics/seasonal_infl

uenza/communica@on_toolkit/Documents/ECDC_Influenza_toolkit_guidelines.pdf

Zusammenfassung

• Influenza-Infek^onen sind häufig und gefährlich
• Hauptrisikogruppen sind ältere Menschen und 

Risikogruppen
• Kinder: Hohe Hospitalisierungsrate und vereinzelt 

Todesfälle 
• Schwere Verläufe bedingt durch Pneumonie, 

sekundäre Infek^onen aber vor allem auch durch 
kardiovaskuläre Komplika^onen

Hauptrisikofaktoren für schweren Verlauf
• Alter: Impfung reduziert Letalitätsrisiko
• CVD: Impfung reduziert Letalitätsrisiko
• COPD: Impfung reduziert schwere Verläufe
• NINS, Diabetes u.a. ….



Cassini Alessandro et al. Impact of infecJous diseases on populaJon health using incidence-based disability-adjusted life years
(DALYs): results from the Burden of Communicable Diseases in Europe study, European Union and European Economic Area 
countries, 2009 to 2013. Euro Surveill. 2018;23(16):pii=17-00454. h`ps://doi.org/10.2807/1560-7917.ES.2018.23.16.17-00454

in Austria aprox. 120 COVID-19 death/100.000 COVID-19

Influenza – (war vor SARS-CoV-2) die häufigste/gefährlichste InfekTon in Europa 

https://www.eurosurveillance.org/search?value1=Alessandro+Cassini&option1=author&noRedirect=true
https://www.eurosurveillance.org/content/ecdc
https://doi.org/10.2807/1560-7917.ES.2018.23.16.17-00454
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