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Summary The coronavirus disease 2019 (COVID-19)
pandemic is currently a challenge worldwide. In Austria, a crisis within the healthcare system has so far
been prevented. The treatment of patients with community-acquired pneumonia (CAP), including SARSCoV-2 infections, should continue to be based on evidence-based CAP guidelines during the pandemic;
however, COVID-19 specific adjustments are useful.
The treatment of patients with chronic lung diseases

has to be adapted during the pandemic but must still
be guaranteed.
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Introduction
The Austrian healthcare system is currently confronted with the challenge of the coronavirus disease
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2019 (COVID-19) pandemic. Since March 2020, incisive adaptations to the thus far well-established medical care structures and procedures have been rapidly
implemented in order to be prepared for a high number of acutely and severely ill patients suffering from
COVID-19. Simultaneously, the speed of the spread
of SARS-CoV-2 in Austria could be effectively reduced
by radical, preventive social measures and a critical
overburdening of the medical care centres has so far
been successfully prevented.
In the current situation, there are three goals for
pneumologists:
1. Optimal medical care for severely ill patients suffering from COVID-19 in order to achieve the lowest
possible SARS-CoV-2 mortality rate.
2. Guarantee of an unchanged best possible medical
acute care of patients with other severe pulmonary
diseases (infections, asthma, chronic obstructive
pulmonary disease (COPD), interstitial lung disease (ILD) or cystic fibrosis (CF) exacerbations, pulmonary embolism, probable malignant pulmonary
lesions, etc).
3. Continuation of important medical treatment of
people with underlying severe chronic diseases
(lung cancer, asthma, COPD, pulmonary hypertension, ILD, CF, status post lung transplantation, sleep
associated breathing disorders, etc.). These patients
require special attention, because they could be
further threatened by a SARS-CoV-2 infection.
A. Pfleger · P. Rodriguez · V. Strenger · M. Wagner ·
E. Eber, Professor of Paediatrics, MD, ATSF, FERS ()
Division of Paediatric Pulmonology and Allergology,
Department of Paediatrics and Adolescent Medicine,
Medical University of Graz, Auenbruggerplatz
34/2, 8036 Graz, Austria
ernst.eber@medunigraz.at
B. Puchner
Division of Pulmonology, Reha Zentrum Münster, Münster,
Austria
C. Puelacher
Interdisciplinary Outpatient Sleep Laboratory, Telfs, Austria
C. Prior
Private Practice in Pulmonology, Innsbruck, Austria
P. Schenk
Department of Pulmonology, Landesklinikum Hochegg,
Grimmenstein, Austria
O. Schindler
Department of Internal, Respiratory and Critical Care
Medicine, State Hospital II, Location Enzenbach,
Gratwein-Straßengel, Austria
I. Stelzmüller
Private Practice in Pulmonology, Salzburg, Austria
A. Zacharasiewicz
Department of Paediatrics, Teaching Hospital of the Medical
University of Vienna, Wilhelminen Hospital, Vienna, Austria
R. H. Zwick
Therme Wien Med, Vienna, Austria

366

In order to attain all three of the aforementioned
goals, as far as the current resources (which are limited due to the pandemic) allow, alignment of medical
activities with existing evidence-based and well-implemented guidelines and their adaptation to the
currently difficult situation, as might be required in
individual cases, should be continued. Especially
with respect to chronic diseases, acting with good
judgement and open communication with patients
and relatives are required to find feasible solutions.

Management of patients with SARS-CoV-2
infections
The current epidemiological situation
General facts on COVID-19
Since January 2020, the COVID-19 pandemic has
spread rapidly worldwide. According to the World
Health Organization (WHO) up to now 3,759,967
COVID-19 cases have been confirmed worldwide and
259,474 patients have already died [1].
Epidemiological information on and study results
from COVID-19 must still be interpreted with caution. They are subject to powerful dynamics and multifactorial influences, display a variable data quality
and due to differences in healthcare structures and
epidemiological features allow only limited international comparisons. Therefore, as is common practice
in antibiotic stewardship, national and regional data
should be systematically gathered and regularly analyzed. This is the only way in which the current local
situation can be adequately assessed.
Like influenza, COVID-19 is a viral infectious disease with a variable course (from asymptomatic to
mild to severe to fatal). In Europe, most of the people
positively tested show mild symptoms. Conversely,
more than 80% of the hospitalized patients suffered
from fever, cough and respiratory distress (Table 1;
[2, 3]). In particular, older and comorbid patients are
severely affected and present with severe community
acquired pneumonia (CAP) with resulting hypoxia. In
addition, possible COVID-19 specific phenomena are
described, such as a reduced sensation of dyspnea,
whereby a respiratory deterioration may not be subjectively perceived for a long time, a lack of increase
of the respiratory rate despite severe oxygenation disturbance, and a temporary loss of smell and taste.
Due to the infectiousness of the pathogen, hospital-associated SARS-CoV-2 pneumonia can also be expected in the future.
According to the European Centre for Disease
Prevention and Control (ECDC), severe COVID-19
courses (need for hospitalization) have so far been
observed in Europe in 28% of all cases; however, due
to undetected mild courses, a high number of unreported cases and a higher rate of mild courses can be
assumed.
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Table 1

Symptoms of a SARS-CoV-2 infection [2, 3]

Symptoms

Positively tested people
(including mild cases)

Hospitalized
COVID-19 patients

Fever/chills

49%

85%

Cough

24%

86%
80%

Table 2 Hospital and ICU mortality rates for COVID19 worldwide as compared to other CAP-associated
pathogens from solely European and North American studies
Hospital mortality

ICU mortality

CAP in general [7, 15–19]

12.9–14.1%

17.0–29.5%

S. pneumoniae [18, 20, 21]

8.0–12.0%

17.5–26.0%

Shortness of
breath

–

Myalgia

–

34%

L. pneumonia [22–25]

3.9–18.5%

21.6%

Diarrhea

2%

27%

Viral CAP in general [26, 27]

14.8%

22.0%

Nausea/vomiting

–

24%

Influenza A/B [10, 19, 28–31]

12.6%

17.1–41.2%

Sore throat

12%

18%

COVID-19

Headache

–

16%

China (Wuhan)a [32–36]

10.7–21.9%

61.5%

Nasal congestion,
rhinorrhea

4%

16%

USA (New York)b [37]

21.0%

78.0%

Europe (ECDC) [2]

14%

–

Chest pain

–

15%

United Kingdom [26]

–

34.8–46.8%

Abdominal pain

–

8%

Spaina [38]

–

29.2%

Fatigue

8%

–

Italy (Lombardy)a [39]

–

25.6%

Aching

7%

–

An average of 16% of hospitalized patients suffered
from a very serious illness course (need for intensive
care or respiratory support) and COVID-19 hospital
mortality in Europe is currently at 14% [2].
There are relevant differences in Europe with respect to COVID-19 deaths per 100,000 inhabitants.
With a comparable COVID-19 incidence (175–250
cases/100,000 inhabitants), 7–9 deaths/100,000 have
been registered in Austria, Denmark, Germany, and
Liechtenstein and 31–39 deaths/100,000 in France,
Sweden, and the Netherlands [4]. In Europe, the highest burden of COVID-19 is currently reported from
Belgium (455 cases/100,000 and 75 deaths/100,000
inhabitants). In line with these figures, the European
monitoring of excess mortality for public health action
(EuroMOMO) network has recorded an exceptionally
high pandemic-associated excess mortality rate in
certain European countries (UK, France, Spain, Belgium, the Netherlands, Italy, and Switzerland), but
a significantly lower one in Austria and other countries, such as Denmark, Germany, Greece, Norway,
and Ireland [5].
In Austria, 15,735 persons have so far been tested
positive for SARS-CoV-2 and 615 (3.9%) have died
from or with COVID-19. At present, 230 COVID-19
patients are hospitalized (peak at the beginning of
March with 1010 hospitalized patients) and 79 are being treated in intensive care units (peak at the beginning of March with 267 ICU patients) (24–34% more
than the European average). Thus, at the beginning of
March 26% (currently only 8%) of all available intensive care beds in Austria were occupied by COVID-19
patients [6]. Primary data on the number of patients
previously treated in hospitals or intensive care units
and the mortality rates are currently unavailable in
Austria.

K

a

a

COVID-19 pandemic epicenters
b
Epicenter New York: on 23 April 2020 approx. tenfold more SARS-CoV-2
infected people/100,000 inhabitants and 20-fold more COVID-19
deaths/100,000 inhabitants than in Austria at the same time [40]
CAP community acquired pneumonia, COVID-19 coronavirus disease 2019,
ECDC European Centre for Disease Prevention and Control, ICU intensive
care unit

Hospitalization and mortality risk for COVID-19
and community-acquired pneumonia due to other
pathogens
In order to realistically classify the current COVID-19
data, they must also be compared with the incidence
and course of other severe respiratory infections as
they occurred before the COVID-19 pandemic. In
principle, pathogen-induced CAP which requires hospitalization (hCAP) is frequent. With an incidence
of 296 hCAP per 100,000 inhabitants, an estimated
26,222 patients with hCAP are treated in Austria every year and 2185 patients every month [7]. With an
average hospital mortality rate of 13% (Table 2) Austria
has 3409 (39/100,000) hCAP deaths per year and 284
hCAP deaths per month whereas COVID-19 caused
491 deaths per month during the peak phase of the
pandemic (27 March–27 April 2020). It can therefore
be assumed that in Austria the pandemic caused at
least a transient doubling of hCAP deaths/100,000 inhabitants.
Influenza must be considered separately as the influenza case fatality rate is only partly caused by influenza pneumonia but 400,000 influenza-associated
deaths are annually expected worldwide [8, 9].
The incidence of inpatient influenza cases in Europe ranges between 12–95/100,000 depending on the
season of the year and the effective vaccination coverage rate of the population, and for children in Austria between 2002 and 2018 was 50/100,000 [10–13].
If this incidence is applied to Austria, assuming an
ICU rate of 7% and a hospital mortality rate of 4%,
during each influenza season there will be 1152–8416
inpatients, 81–589 cases requiring ICU, and 46–337
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Table 3 Comparison of comorbidities of patients who
died from COVID-19 or other pneumonia pathogens (pneumococcus, influenza, etc.) [41–44]
Comorbidities of deceased patients

COVID-19
(%)

Other CAP pathogens
(%)

Arterial hypertension

40–75

54

Diabetes

20–31

31

Heart diseases

23–49

38

Neurologic disorders

13

16–19

Carcinomas

2–18

28

Chronic renal insufficiency

23

13–27

Chronic lung diseases

8–19

6–24

Dementia

18

28

CAP community acquired pneumonia, COVID-19 coronavirus disease 2019

inpatient deaths in Austria. For the period from December to April (influenza season), for Austria this
means that there are 288–2104 inpatients and 20–147
influenza cases requiring ICU per month. Due to
a very low influenza vaccination rate as compared to
other European countries, higher rather than lower
rates can be expected for Austria. This assumption is
supported by calculations of the Agentur für Gesundheit und Ernährungssicherheit (AGES), which based
on the statistical model FluMOMO, supposes an average of 2326 influenza deaths per year in the last 4 years
and thus 582 influenza deaths per month during the
influenza season (COVID-19: currently approximately
450 deaths per month, as of 19 April 2020) [14]. Accordingly, the annual wave of influenza in Austria is
very likely to lead to a burden on the healthcare system comparable to that of the current COVID-19 pandemic. Therefore, systematic recording like that currently established for COVID-19 should also be introduced in Austria with respect to influenza-associated
deaths amongst hospitalized patients.
To sum up, it can be assumed that SARS-CoV-2 can
be listed as another relevant CAP pathogen that for
an unforeseeable period of time will significantly increase the incidence of CAP, especially amongst older
people, and similarly to influenza infections involves
significant logistical and hospital hygiene and infection prevention efforts. Due to the governmental preventive measures both inside and outside the healthcare system, the COVID-19 pandemic in Austria has so
far been successfully contained but a further increase
in COVID-19 cases is possible following the easing of
the lockdown restrictions. As far as can be currently
assessed, the hospitalization rate for SARS-CoV-2 CAP
seems to be higher than that for CAP due to other
pathogens, and depending on the functionality of the
healthcare system hospital mortality would appear to
be comparable to that of other pathogen-induced CAP
(Table 2).
The CAP mortality risk is determined by the extent
of immediate lung parenchyma damage, secondary
infections/complications, age and pre-existing comorbidities, and the quality of the available medical
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care. The significance of typical cardiopulmonary,
renal and metabolic comorbidities for the course of
CAP is well-known from influenza, pneumococcal
and legionella infections, and plays a decisive role in
SARS-CoV-2 CAP to the same extent. Consequently,
as is the case with other CAP pathogens, the risks
of hospitalization and mortality of SARS-CoV-2 CAP
increase significantly from the age of 60 years and
with the number of concomitant diseases (Table 3; [7,
10, 15, 29, 41]).
Furthermore, the COVID-19 pandemic has clearly
demonstrated that the mortality rate of an acute infection is always determined by social and structural
factors (e.g. timely public health interventions to slow
the spread of a pandemic infection, prompt and flexible structural adjustments to the healthcare system,
the number of immediately available intensive care
or mechanical ventilation beds, capacity for isolation
and protection in the outpatient and inpatient area,
short-term and effective medical staff training).
In some countries and regions there were acute
supply emergencies and therefore it can be assumed
that in these critical and partly catastrophic medical situations, not all acutely and severely ill patients
could be provided with the required timely and adequate medical care. For example, the mortality rate
in the primarily unprepared epicenter (Wuhan city
in Hubei province) was initially 12% and later in the
other Chinese provinces only about 1% [45]. This is
substantiated by excess mortality rates recorded by
EuroMOMO in some countries that were severely affected by the pandemic.
SARS-CoV-2 in children
In an analysis of the first approximately 45,000 laboratory-confirmed COVID-19 cases in China, children
<10 years of age represented only 0.9% (416 children)
and children between 10 and 19 years of age only 1.2%
(549 children) of the cases [46]. Until now, neonatal
COVID-19 cases have been extremely rare [47]; however, the number of children, who are actually infected, but have not been tested due to missing or
mild symptoms, still remains unclear. Close contact
with a SARS-CoV-2 infected person in the family environment seems to be the most frequent transmission
route [48].
As compared to adults, children and adolescents
are much less likely to fall ill from SARS-CoV-2 and
have often shown only mild clinical symptoms. Only
one quarter developed temperatures between 38 and
39 °C, and only 10% temperatures >39.0 °C. Coughing and tachypnea are described in about 30–50%
and pharyngitis (5–45%), rhinitis (10–30%), diarrhea (10–30%) and vomiting (6%) are significantly
less frequent [48–51]. Similarly to adults, laboratory
tests showed an increase in C-reactive protein (CRP)
(moderate), transaminases, lactate dehydrogenase,
D-dimer and creatine kinase, as well as leukopenia
(primarily lymphopenia) [51].
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Fig. 1 Guidance for patients regarding the severity
of a possible SARS-CoV-2
infection

Acute respiratory symptoms (cough, shortness of breath, possibly fever) during the COVID-19 pandemic
Mild symptoms

Severe symptoms

• Previously healthy paents:
only light coughing, no shortness of breath

• Previously healthy paents:
severe coughing and shortness of breath

• Co-morbid paents (ComoP) with chronic
cough/dyspnea: minor increase in coughing or
shortness of breath

• Co-morbid paents (ComoP) with chronic
cough/dyspnea: signiﬁcant increase in coughing or
shortness of breath

9 Observe course of disease at home (a rapid
deterioraon may occur 7-10 days aer the onset
of symptoms; in this case immediate presentaon
to hospital)
9 Seek informaon about current instrucons
(Ministry of Social Aﬀairs, AGES) and call the 24hhotline 1450
9 In the case of ComoP addional telephone
consultaon with the responsible doctor’s
oﬃce/department

9 Call the 24h-hotline 1450 and follow the
instrucons given
9 In the case of ComoP, if necessary, addional
telephone consultaon with the responsible
doctor‘s oﬃce/department
9 When suspecng a life threatening situaon,
present to hospital immediately

Due to the less specific symptoms in children, it is
difficult to make a reliable clinical diagnosis. Accordingly, especially in pediatric patients it is important to
test extensively for SARS-CoV-2 and to implement appropriate protective measures for medical personnel.
Severe courses of respiratory insufficiency, or the
need for intensive care constitute the exception [47].
Severe COVID-19 infections have been repeatedly suspected in infants; however, these were mostly only
suspected cases (without SARS-CoV-2 testing). The
authors assume that other viruses (especially respiratory syncytial virus [RSV]) might have caused a considerable percentage of the severe courses of the infection [52]. Only a few pediatric COVID-19 deaths
have been reported in the literature so far [46, 47, 53].
Due to the often milder disease course in children,
it has been discussed whether oligosymptomatic and
asymptomatic children could play an essential role in
the transmission, without this hypothesis ever having
been confirmed scientifically [52]. On the contrary,
a recent study from Iceland showed that when screening asymptomatic individuals, the proportion of virus
excretion is threefold higher in 40–50 year-olds (approx. 1.5%) than in children/young people between
the ages of 10 and 20 years (approx. 0.5%). In a group
of more than 800 children under 10 years of age, not
a single child was tested positive [54].
The SARS-CoV-2 infections in children with risk
factors and underlying diseases (chronic respiratory
diseases such as cystic fibrosis, severe asthma, bronchopulmonary dysplasia as well as cardiac diseases,
primary and secondary immunodeficiencies, underlying malignant diseases, malnutrition, etc.) are rarely
reported in pediatric analyses [46, 52]. Whether or
not it can be derived that these children are less at
risk than adults with risk factors, or whether children
from risk groups have more effectively been protected
against infection, remains unclear.
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Epidemiological outlook
As soon as the governmental pandemic prevention
measures are eased, the Austrian healthcare system
must be further prepared for more than a renewed
increase in the number of COVID-19 cases. All other
respiratory infections (e.g. influenza, RSV, Pneumococcus, Mycoplasma and Bordetella infections), the
spread of which as in the case of SARS-CoV-2 was
concomitantly suppressed by the pandemic prevention measures, will also increase again.
Within this context, the increased public awareness
of potentially threatening infectious diseases created
by the COVID-19 pandemic is to be welcomed. As
a next step, targeted reasonable, individual and social
preventive measures have to be developed and supported. For example, these could not only include
the individual willingness for protective vaccination
against influenza and other relevant pathogens but
also a deeper understanding among the population of
how to autonomously differentiate between harmless
infections that should be cured at home and serious
acute illnesses that must be treated by a general practitioner or in hospital (Fig. 1).

Management of SARS-CoV-2 pneumonia
Basic management of SARS-CoV-2 CAP
Serious SARS-CoV-2 pneumonia is a severe viral CAP
(svCAP), the clinical presentation of which (acute onset, bilateral pneumonia, progressive respiratory failure, high risk of mortality) is comparable to that of severe influenza CAP (Table 2). In the current pandemic
situation, the guarantee of sufficient medical care for
such severe medical conditions is of crucial importance. Due to the frequency of svCAP (especially during the annual influenza season), the medical centers
in Austria are familiar with the clinical management
of svCAP.
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Fig. 2 Guidance for physicians regarding the degree of severity of a probable SARS-CoV-2 infection (adapted from [55,
a
pp. 151–200]).
Robert
Koch Institute guidelines on
hygienic measures within
the framework of the care
and nursing of patients
with a SARS-CoV-2 infection:
https://www.rki.
de/DE/Content/InfAZ/N/
Neuartiges_Coronavirus/
Hygiene.html.
CAP community-acquired
pneumonia, CRB confusion, respiratory rate, blood
pressure, CRB-65 score RR
≥30/min, diastolic blood
pressure ≤60 mm Hg or
systolic blood pressure
<90 mm Hg, disorientation,
age ≥65 years, UD underlying disease, ComoP/1b comorbid patients with prior
confinement in bed ≥50%
of the day, ComoP/2 comorbid patients with previously infaust prognosis,
independent of a probable
or confirmed SARS-CoV-2
infection

Acute respiratory symptoms (cough, shortness of breath, possibly fever) during the COVID-19 pandemic
Mild disease (outpaent treatment possible)

Severe disease (inpaent treatment required)

• So far healthy, or minor ComoP (ComoP/1a)
(prior conﬁnement in bed <50% of the day):
o SpO2 ≥94% and no dyspnea
o No signs of decompensated UD
o CRB-65 Score = 0 (if CRB-65 = 1 solely due to age
Æ individual decision based on general condion)

• So far healthy, or minor ComoP (ComoP/1a)
(prior conﬁnement in bed <50% of the day):
o SpO2 <94% and/or dyspnea
o No signs of decompensated UD
o CRB-65 Score ≥1 (if CRB-65 = 1 solely due to age
Æ individual decision based on general condion)

• More severe or palliave ComoP (ComoP/1b/2)
(prior conﬁnement in bed ≥50% of the day, terminal
comorbidies or end-of-life situaon):
o Stable SpO2 or pO2 values as compared to preCOVID-19
o No increase in pre-existent chronic dyspnea
o No clinical signs of decompensated UD
o CRB-65 = 0 (in case of pre-existent end-of-life
situaon CRB-65 Score not useful)
o Out-paent care is guaranteed (medical, nursing,
social)

• More severe or palliave ComoP (ComoP/1b/2)
(prior conﬁnement in bed ≥50% of the day, terminal
comorbidies or end-of-life situaon):
o Decreased SpO2 or pO2 values as compared to
pre-COVID-19
o Increase in pre-existent chronic dyspnea
o Clinical signs of decompensated UD
o CRB-65 ≥1 (in case of pre-existent end-of-life
situaon CRB-65 Score not useful)
o Out-paent care is not guaranteed (medical,
nursing, social)

9 Adherence to strict hygienic measuresa
9 Consider chest x-ray to exclude viral or bacterial
pneumonia
9 With inﬁltrates in the chest x-ray and nonexcludable bacterial CAP, clinically stable,
otherwise healthy, or only slightly comorbid
paents should be considered for outpaent
treatment (5 days of anbioc treatment as in
bacterial CAP, short-term follow-up visit in case of
clinical deterioraon)
9 Home quaranne (2 weeks)
9 Observe course of disease at home (a rapid
deterioraon may occur 7-10 days aer the onset
of symptoms; in this case immediate presentaon
to hospital)
9 Seek informaon about current instrucons
(Ministry of Social Aﬀairs, AGES) and call the 24hhotline 1450

9 Adherence to strict hygienic measuresa
9 Chest x-ray, laboratory tests, ECG
9 If required, chest CT scan (in case of clinically
suspected COVID-19, ambiguous chest x-ray, and
missing or negave SARS-CoV-2 tesng)
9 Blood gas analysis at SpO2 of <90% (room air) or
somnolence
9 Acute therapy of hypoxia, decompensated UD,
sepsis
9 Microbiological CAP diagnoscs including SARSCoV-2 PCR
9 An-infecve therapy in case of suspected
bacterial co-infecon
9 Admission to the ward (possibly with increased
monitoring) or intensive care unit (ICU)
9 Evaluaon of COVID-19 speciﬁc therapeuc
opons
9 Daily evaluaon of treatment goals and limitaons
based on comorbidies (curave vs. palliave)

As the functionality of the Austrian healthcare system was not significantly impaired during the current COVID-19 pandemic, the key points of current
evidence-based guidelines for the treatment of CAP
should also be applied to SARS-CoV-2 CAP and serve
as general orientation (Figs. 1, 2 and 3):








Early diagnosis of CAP, possibly simultaneously decompensated underlying diseases and the recognition of life-threatening situations
Start of CAP therapy without delay (including the
treatment of respiratory insufficiency, hemodynamic instability, decompensated underlying diseases and, if indicated, anti-infective therapy)
Triage according to the clinical findings (outpatient
vs. inpatient vs. intensive care treatment)
Definition of appropriate treatment goals and avoidance of futile treatment in palliative patients already
suffering from severe underlying diseases (see below)
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From the outset, consequent adherence to strict
hygiene measures for personal protection and the
avoidance of nosocomial infections
Prevention of new infections

For details regarding guideline-based CAP diagnosis
and therapy refer to current guidelines [55].
Diagnostics
The key signs and symptoms of almost all respiratory tract infections are cough, possibly fever and dyspnea. This applies to any kind of bacterial or viral acute bronchitis, COPD exacerbation or pneumonia including COVID-19. Although COVID-19 is currently being diagnosed in hospitals to a larger extent, other acute cardiorespiratory diseases and infections are also present and will likewise increase again
after the liberalization of the social pandemic measures. Therefore, CAP diagnostics that are exclusively
focused on COVID-19 is unreasonable. In Austria CAP
diagnostics should generally continue to follow the
current recommendations from the German-Austrian-
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Fig. 3 Guidance for the
identification of critically
ill CAP patients during the
COVID-19 pandemic (CAP
as an emergency) (adapted
from [55, pp. 151–200]).
a
Robert Koch
Institute
guidelines on hygienic measures within the framework
of the treatment and care
of patients with a SARSCoV-2 infection: https://
www.rki.de/DE/Content/
InfAZ/N/Neuartiges_
Coronavirus/Hygiene.html.
CAP community-acquired
pneumonia, UD underlying
disease, IDSA/ATS Infectious Diseases Society of
America/American Thoracic
Society, NIV non-invasive
ventilation, ICU intensive
care unit

Indicaons for immediate intensive care management (ICU)
o Severe O2-refractory hypoxia with imminent respiratory exhauson
o Volume-refractory hypotension

9 Adherence to strict hygienic measuresa
9 Mechanical venlaon (NIV or invasive venlaon)
9 Vasopressive therapy and extended shock therapy
9 Anbioc therapy
An indicaon for intensiﬁed therapy and close monitoring exists, if ≥3 of 9 of the modiﬁed IDSA/ATS minor
criteria are met (increased risk for decompensaon requiring ICU):
o PaO2 ≤55 mmHg in room air or PaO2/FIO2 -rao ≤250
o Respiratory rate ≥30/min
o Mullobar inﬁltrates in the chest x-ray

o Newly developed disturbance of consciousness
o Systolic blood pressure <90 mmHg with the need for aggressive volume therapy
o Acute renal failure
o Leucocytes <4,000 cells/mm3 ( or in case of COVID-19: lymphocytes <1,000 cells/mm3)
o Thrombocytopenia (thrombocytes <100,000 cells/mm3)
o Hypothermia (body temperature <36°C)
9 Adherence to strict hygienic measuresa
9 Intensiﬁed therapy: urgent adaptaon of the O2 and volume therapy, addional treatment of the
decompensated UD, empirical anbioc treatment (possible bacterial co-infecon)
9 Close monitoring on the ward: Repeated SpO2, blood pressure, heart rate, temperature, status of
consciousness; arterial blood gas analysis in the case of respiratory instability or signs of hypercapnia,
contact with ICU in the case of clinical deterioraon in due me
9 Daily evaluaon of treatment goals/limitaons based on comorbidies (curave vs. palliave)

Swiss CAP guideline for adults from 2016 and for children and adolescents from 2017 [55, 56].
Nevertheless, within the context of the COVID-19
pandemic, diagnostic amendments for the early detection of a SARS-CoV-2 infection in routine diagnostics are necessary (Figs. 1, 2 and 3):






Outpatients who are not seriously ill should contact
the established contact points by telephone and
seek information and advice on the current procedure (Fig. 1).
In patients with the clinical presentation of a possible respiratory tract infection without a clear etiological attribution, a SARS-CoV-2 PCR should be
performed in emergency rooms, or in hospitals if
it is of therapeutic or hygienic relevance (Figs. 2
and 3).
A chest CT scan without contrast agent should be
performed in patients in the emergency department
or already hospitalized if a lower respiratory tract infection is suspected
AND
the chest x-ray is unremarkable (or difficult to interpret)
AND
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the rapid diagnostic tests for common infections
(Influenza/RSV/SARS-CoV-2 PCR, Pneumococcus/
Legionella urine antigen test) are negative
AND
typical laboratory values for COVID-19 (leucocytes
<10.0 × 109/L, neutrophils <7.0 × 109/L, lymphocytes <1.0 × 109/L, CRP only moderately elevated
(10–130 mg/L), procalcitonin <1.0 ng/mL [34, 37])
are present.
With typical COVID-19 CT findings, but a negative
SARS-CoV-2 PCR, the patient should first be classified as a suspected COVID-19, and other differential
diagnoses proactively evaluated and the SARS-CoV-2
PCR repeated.
A positive SARS-CoV-2 PCR confirms the diagnosis
of COVID-19. The sensitivity of a virus-specific PCR
is dependent on multiple factors, such as the time of
testing (at the start of infection versus a later time
point), the sample material (oropharyngeal swab versus nasopharyngeal swab versus sputum or bronchial
lavage), the sample quality and the applied test procedure (type of assay). Therefore, a negative PCR result
does not exclude COVID-19 if the clinical presentation
and the CT findings are typical. The SARS-CoV-2 PCR
from sputum samples or bronchial lavage fluids are in
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general more sensitive than those from nasopharyngeal smears [57]; however, for reasons of hygiene neither sputum induction nor diagnostic bronchoscopy
should be solely performed for confirming COVID-19.
In intubated patients with an initially negative PCR
from the upper respiratory tract, further PCR testing
in a lower respiratory tract specimen (e.g. tracheal secretions via closed suction system) is recommended.
This increases the diagnostic sensitivity and reduces
the false negative test rate [58, 59].
A chest x-ray is neither sufficiently sensitive nor
precise enough for the diagnosis of SARS-CoV-2 CAP;
however, if the clinical signs and symptoms are specific and the PCR result is positive, x-ray findings typical for COVID-19 (bilateral mostly ground glass-like
peripheral and basal consolidations) are sufficient.
In justified cases (as mentioned), severe cases, or
for better differentiation of alternative diagnoses or
complications, a chest CT scan is indicated [60]. Typical COVID-19 chest CT findings are bilateral, multifocal, peripheral/subpleural and dorsobasal ground
glass opacities with or without consolidations. In the
course of the disease, consolidation areas may increase and a crazy paving pattern may occur. Sensitivity, specificity, negative and positive predictive values
of chest CT scans were described in a larger study
as 97%, 25%, 65% and 83%, respectively [61]. Thus,
SARS-CoV-2 CAP can be detected sensitively by chest
CT, but the radiological changes may also result from
other infections or diseases, or complications.
Specific SARS-CoV-2 CAP therapy
In general, treatment of a SARS-CoV-2 CAP, as of
another bacterial or viral pneumonia, should follow
relevant guidelines (see above). Currently, there is
broad discussion about antiviral and anti-inflammatory treatment approaches that have yet to be sufficiently validated (remdesivir, chloroquine, hydroxychloroquine, tocilizumab, recombinant angiotensin
converting enzyme 2 and others). They should therefore not be used as standard therapy in clinical routine. According to the WHO recommendations, their
efficacy, safety and tolerability should first be tested
in clinical trials, preferably randomized controlled
trials (RCT) [62, 63]. Until results from RCTs are
available, experimental therapies outside clinical trials must be extremely well justified and considered
solely in selected individual cases (compassionate
use). They should not be used uncritically, potentially
harmful side effects must be considered and wherever
possible, their application should be documented in
registers [64].
On 28 March 2020, the U.S. Food and Drug Administration (FDA) issued an emergency use authorization for chloroquine/hydroxychloroquine, and
on 1 May 2020 for remdesivir for the treatment of
COVID-19 [65]. The FDA points out that only in
vitro or anecdotal clinical data and case series on
the efficacy of chloroquine and hydroxychloroquine
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are available and that these drugs should be further
tested in RCTs. Nevertheless, the FDA has approved
the use of chloroquine and hydroxychloroquine for
hospitalized COVID-19 patients (body weight >50 kg)
outside of studies. For remdesevir, the FDA decision was based on unpublished topline data from
a randomized, double-blind, placebo-controlled trial
(NCT04280705) and from another open-label trial
(NCT04292899). At present, the European Medicines
Agency (EMA) has not granted approval for chloroquine, hydroxychloroquine, remdesivir or any other
specific SARS-CoV-2 therapy or vaccination.
Systemic steroids
With a few exceptions, a large number of studies
and meta-analyses showed no benefit and even an
increased fatality rate for systemic steroids in svCAP
or viral acute respiratory distress syndrome (vARDS)
[66–68]. Accordingly, the routine use of systemic
steroids for the treatment of svCAP/vARDS including COVID-19 is not recommended [62]; however, in
exceptional circumstances, systemic steroids may be
considered in cases of viral CAP:








According to the septicemia guidelines, hydrocortisone is indicated for refractory shock with massive
hemodynamic instability [69, 70].
Severe COPD exacerbation: 0.5 mg prednisolone/
kg/day for 5–7 days, then stop.
Severe asthma exacerbation: 0.5 mg prednisolone/
kg/day for a maximum of 7 days, then slowly tapering over a further 7 days.
In the course of svCAP, systemic steroids may be
considered in suspected individual cases of organizing pneumonia, postpneumonic interstitial
pneumonia, hemophagocytic lymphohistiocytosis,
or exacerbation of pre-existing pulmonary fibrosis.

Respiratory intensive care
Patients requiring intensive care and ventilation
should be treated according to generally accepted
national and international recommendations. Thus,
for the usually predominant severe oxygenation disorder, an escalation from a ventilation mask with
reservoir (non-rebreather mask) via high-flow nasal
oxygenation (HFNO) to non-invasive ventilation (NIV)
is recommended. In all international recommendations, special focus is placed on the protection of the
practitioner, in particular during measures such as
intubation, NIV, HFNO, bronchoscopy or nebulization [69, 71, 72]. Aerosol production is probably not
significantly increased with oxygen therapy, HFNO,
nebulization and NIV with non-vented systems, and
a significantly increased risk for personnel is presently
not assumed. In contrast, an increased risk for personnel has been shown for intubation, bronchoscopy,
endotracheal aspiration and the use of vented systems, or in the absence of a virus filter in the expiratory part of ventilation systems. A recent COVID19 position paper of the German Respiratory Society
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provided a good overview of aerosol production and
the resultant risk for practitioners [73].
If available, HFNO and NIV of COVID-19 patients
should be performed in negative pressure rooms.
In clinical practice, however, the number of negative pressure rooms is limited in Austria, and HFNO
and NIV are also acceptable in other facilities; however, personal protection measures must be strictly
adhered to.
Since aerosol formation increases with augmented
HFNO flow rate, the flow rate should be set as low as
possible and an oronasal mask (FFP1 mask) should be
applied to the patient’s face to reduce aerosol release.
In general, intensified monitoring should be ensured
in patients with very high or rapidly progressive oxygen demand because acute respiratory failure requiring immediate intubation must be identified without
delay.
Irrespective of the type of ventilation, the use of
a respirator with a double-hose system and bacteria/
virus filter at the expiratory section of the breathing
circuit is recommended. Ventilation with a singlehose system and vented systems should be avoided
due to aerosol formation. Ventilators for home ventilation, including obstructive sleep apnoea syndrome
(OSAS) therapy, should therefore not be used in the inpatient setting for SARS-CoV-2 positive patients, but
should be replaced by suitable ventilators, or an appropriate mask construction with a filter at the expiratory valve. Air humidifiers of home ventilators should
not be used [74]. If only ventilators with a singlehose system and distal flow measurement are available, a filter must be installed at the patient side, with
the resultant increase in airway resistance to be taken
into account. If a continuous positive airway pressure
(CPAP) helmet is used, a filter must be attached to the
expiratory part.
For intubation, video laryngoscopy and rapid sequence induction with full relaxation are recommended to prevent aerosol formation, possible coughing of the patient and close proximity of the airway
operator to the patient’s head. Nebulization should be
avoided in favor of the use of metered dose inhalers.
According to the severity of the oxygenation impairment, intubation and invasive ventilation are often
recommended for an oxygenation index (PaO2/FiO2)
≤200 [72]. Whether in such a case NIV is still feasible as an alternative has to be individually assessed
for each patient. Depending on the underlying pulmonary disease and the clinical condition, with special regard to the load of the respiratory muscles,
the cooperation of the patient, strict protective measures for the medical staff, and the user’s experience
with NIV are particularly important. In the presence
of ARDS and no improvement with NIV, intubation
should not be delayed.
Two phenotypes of COVID-19 lung disease are distinguished (Fig. 4): the L-type (low elastance) is characterized by good compliance, a poor response to re-
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cruitment maneuvers and deterioration when excessively high positive end-expiratory pressure (PEEP) is
used (>10 cm H2O). The frequent severe oxygenation
impairment is primarily due to vasoplegia with an
altered ventilation-perfusion ratio and microthrombotic events.
In the L-type, O2/HFNO application, NIV or invasive ventilation with lower PEEP (6–10 cm H2O) and
prone positioning are usually effective. Higher tidal
volumes are well tolerated without lung injury (ventilator induced lung injury, VILI).
The H-type (high elastance) is characterized by
poor compliance (<40 ml/cm H2O), a higher shunt,
increased right cardiac pressure and a better response
to recruitment maneuvers, and basically represents
full-blown severe ARDS. Mechanical ventilation with
a relatively high PEEP (invasively mostly >15 cm H2O),
but frequently low plateau pressures is useful. It can
be assumed that COVID-19 ARDS patients also benefit
significantly from prone positioning according to the
ProSEVA protocol [62, 75]. Recruitment maneuvers
(Lachmann maneuvers) can also be tried in patients
with the H-type [76].
A transition from the L-type to the H-type is possible and may be recognized early due to increased
breathing effort (esophageal manometry, change in
CVP, assessment of the work of breathing).
According to present experience and autopsy reports, euvolemia is recommended because overhydration disproportionately worsens the respiratory situation.
To date, there is no substantial evidence for the application of the aforementioned experimental COVID19 therapies for patients in intensive care. Based on
the principle primum nil nocere, the use of insufficiently validated and unapproved medications is only
recommended in clinical trials, or in compassionate
use programs. Moreover, potential side effects and
possible interactions with standard intensive care
medication have to be considered [77]. Equally, the
evidence for efficacy of a supportive therapy with
zinc, ascorbic acid or selenium is also insufficient.
The WHO guidelines for the treatment of COVID19 incorporate the subject of intensive care and we
recommend the regular updates to be followed and
accounted for [62].
Microcirculatory disturbances on a thrombotic
basis are assumed, and after a risk-benefit analysis a pharmacologic thrombosis prophylaxis is also
indicated for the frequently occurring (moderate)
thrombocytopenia [78, 79].
As occurs during other serious infections, COVID19 ARDS patients may develop a form of secondary
hemophagocytic lymphohistiocytosis (sHLH). Therefore, a close watch must be kept for signs of a massive
hyperinflammatory response. Specific and adequately
evaluated diagnostic criteria for COVID-19 sHLH are
not yet available [80, 81]. Diagnosis and classification
of sHLH so far have been based on the practice-ori-
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COVID-19 with SpO2<90%

Yes

INTUBATION:
• Videolaryngoscope
• Most experienced operator
• Small team in the room
• Protecve staﬀ clothing!

MONITORING (standby intubaon)

Clinically instable
Yes
Improvement with O2 6 L/min

MECHANICAL VENTILATION:
• L-Type: Vt 6-9 ml/kg BW
PEEP 6-10 cm H2O
• H-Type: Vt 4-6 ml/kg BW
PEEP according to ARDS-Network
or Pes-measurement
• Permissive hypercapnia
• Prone posion for 16h
(in case of PaO2/FiO2 <150 mmHg)

No
Yes

Improvement with HFNO
No

No

No
NIV experse?
Yes

No

INFECTION PROTECTION:
• Correct posioning of the nasal cannula
• Paent with ght-ﬁng mouth protecon
(FFP1)
• Protecve staﬀ clothing!
• If possible, HFNO in negave pressure
room

No

SUCCESS?
• SpO2 90-94% or paO2 >60 mmHg
• Clinical improvement

Yes

SUCCESS?
• SpO2 90-94% or paO2 >60 mmHg
• pH >7.35
• Clinical improvement

NIVa

a
Special consideraons for NIV: Protecve staﬀ clothing! Tight-ﬁng masks! Double-hose system with bacteria/virus ﬁlter! When using single-hose
systems, place ﬁlters at the proximal end close to the paent! Helmets only for isolated oxygenaon impairment and with a double-hose system.

Fig. 4

Guidance for the respiratory management of severe SARS-CoV-2 CAP

ented and evaluated HScore [82, 83]. A freely available
calculator can be found at http://saintantoine.aphp.
fr/score/. There is no gold standard for the therapy
of sHLH; the current evidence is based on case series, and RCTs have yet to be conducted. As with
other non-COVID-19 associated sHLH, in individual
cases especially systemic corticosteroids, but also cyclosporine, intravenous immunoglobulins, anakinra,
tocilizumab or other therapies may be considered
[84].
Aerosol therapy
During any form of inhalation or respiratory support therapy (nebulization, O2 via nasal cannula/
mask, HFNO, NIV), aerosol formation and thus an
increased risk of infection for healthcare professionals and patients must be expected (see also section
on “Cardiorespiratory physiotherapy”) [85]. These
treatment forms should only be used if indicated, and
in view of the possible risk of contamination of the
surroundings by aerosols should either be applied
in a relatively restrictive manner or even avoided.
Preferably, bronchodilators or corticosteroids should
be inhaled with dry powder inhalers or (also with NIV
or invasive ventilation) metered dose inhalers [86].
For further details see the sections on “Respiratory
intensive care” and “Cardiorespiratory physiotherapy”.
Hospitalized COVID-19 patients with sleep-related
breathing disorders
If a patient treated with positive airway pressure
(PAP) for a sleep-related breathing disorder develops COVID-19, it may be assumed that analogous to
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NIV and aerosol therapy, this therapy increases virus
transmission to the environment. In this case, an individual risk-benefit assessment must be performed;
however, if possible, PAP should be continued under
strict hygiene and isolation measures. According to
current evidence, PAP does not exacerbate COVID 19
infections. When single-hose systems and vented
masks have been used so far, for the protection of
the practitioner it is recommended to not use air humidifiers if possible and change to non-vented masks
with a special exhalation valve and filter. If available, switching to a two-hose system is an alternative
option.
Bronchoscopy in COVID-19 patients
Bronchoscopy is not recommended for the exclusion
or verification of COVID-19 (lack of therapeutic consequence, unnecessary risk for personnel, and possible risk of clinical deterioration due to bronchoscopy);
however, in exceptional situations, bronchoscopy may
be indicated in confirmed or suspected COVID-19 patients (e.g. in immunosuppressed patients to exclude
Pneumocystis pneumonia).
Bronchoscopy involves the risk of aerosol formation and thus a significantly increased risk of SARSCoV-2 infection for personnel present during the procedure. Bronchoscopy in intubated patients probably
has a lower transmission risk.
In accordance with international recommendations, if SARS-CoV-2 infection is suspected or confirmed, the following should be considered during the
COVID-19 pandemic [87–89]:
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Fig. 5 Guidance on limitations/withdrawal of therapy (DNE, DNI, DNR etc.)
during the COVID-19 pandemic. DNE do not escalate, DNI do not intubate,
DNR do not resuscitate

Resources for the medical care of seriously ill paents are sll largely available:
• Decisions on medical care are generally made on the basis of the individual needs of each paent (paentoriented)
• Intensive care is principally not indicated (applies generally without a pandemic situaon), if
9 the dying process has begun irreversibly,
9 from a medical point of view therapy is hopeless (no improvement or stabilisaon to be expected),
9 survival would be linked to a permanent stay on an ICU,
9 the paent refuses intensive care.
If resources are increasingly exhausted, disaster medicine aspects have to be considered:
• Priorisaon takes place due to the obligaon to enable as many paents as possible to beneﬁt from medical
care with the resources available
• Priorisaon is based on the criterion of clinical success (who has the higher probability of survival, or a beer
overall prognosis)
• Priorisaon is not jusﬁable due to the principle of equality only within the COVID-19 paent group
• The mulple eye principle is applied in decision making (if possible, two experienced physicians and one
representave of the nursing staﬀ)
See also:
•
•
•
•
















Österreichische Gesellscha für Anästhesiologie, Reanimaon und Intensivmedizin: hps://www.anaesthesie.news/wpcontent/uploads/gari_checkliste_triage_icu_ﬁnal_26.3.2020.pdf und hps://www.anaesthesie.news/wp-content/uploads/gari_sop_triage_covid19_arge_ethik_ﬁnal_26.3.2020.pdf
Deutsche Interdisziplinäre Vereinigung für Intensiv- und No allmedizin u.a.: hps://pneumologie.de/ﬁleadmin/user_upload/Aktuelles/2020-0325_COVID-19_Ethik_Empfehlung_Endfassung_2020-03-25.pdf
Naonal Instute for Clinical Excellence: hps://www.eugms.org/ﬁleadmin/user_upload/NICE_crical-care-admission-algorithm-pdf-8708948893.pdf
Österreichische Palliavgesellscha:
hps://www.palliav.at/index.php?eID=tx_securedownloads&p=17&u=0&g=0&t=1588259787&hash=2327ddccbb3591eacb289a5f33267eb2eedca37c&ﬁl
e=/ﬁleadmin/redakteur/images/news/OPG.DokumentCOVID19.ﬁnal.2020.03.20.pdf

Extremely restrictive indications for a bronchoscopy.
Primary use of other sensitive diagnostic procedures (e.g. obtaining tracheal secretions via a closed
suction system for microbiological testing including
SARS-CoV-2 PCR).
Bronchoscopy is indicated in emergency situations
(e.g. life-threatening hemoptoe, high-grade airway
stenosis, or foreign body aspiration), or if an alternative diagnosis can be verified, which would lead
to a significant change in therapeutic management.
Reduction of staff (bronchoscopist, bronchoscopy
assistance, if necessary an anesthesia team) to
a core team. No students, basic or advanced trainees
in the bronchoscopy suite.
Strict personal protection for the entire team (disposable protective gown, disposable gloves, FFP3
mask, protective glasses/visor, hair protection).
Strict attention to correctly putting on and taking
off protective clothing.
If justifiable, rigid bronchoscopies with jet ventilation should not be performed; however, should
a rigid bronchoscopy be unavoidable, it should be
performed in an intubated patient with conventional ventilation and reduced aerosol escape, e.g.
using a FLUVOG attachment (KARL STORZ SE & Co.
KG, Tuttlingen, Germany).
Bronchial lavage should be performed as fractionated procedure (10 ml NaCl 0.9% for each fraction;
to reduce the transmission risk, the suction device
should be clamped after sampling or before disconnection).
Bronchoscopes are to be cleaned and disinfected in
a validated manner; there is no evidence that these
processes have to be changed for SARS-CoV-2.
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Routine bronchoscopies in non-COVID-19 patients
(e.g. for the evaluation of pulmonary nodules/lesions
or interstitial lung diseases) should only be performed
during the current pandemic if strictly indicated, with
increased personal protection measures (including
the use of FFP2 or FFP3 masks) and strict adherence
to hygiene protocols.
Therapeutic goals, treatment limitations and withdrawal
of treatment in COVID-19 patients
The ethical principles of intensive and palliative care
apply equally to COVID-19 patients. Since in several countries even increased intensive care resources
have been completely exhausted, guidelines for the
allocation of intensive care beds, triage and palliative
care have been established in Austria [90, 91]. Based
on the patient’s present state of health and the severity of the infection and respect for the will of the patient, capacities should be kept available for patients
for whom a higher probability of survival is predicted
[92]. Not only is this a difficult undertaking due to
the lack of validated predictive scores for COVID-19,
but it also ignores the problem that patients without
SARS-CoV-2 infection, or those with clinically silent
infection, may require intensive care for other reasons
(e.g. COPD exacerbation, myocardial infarction, polytrauma, etc.) (Fig. 5). The German and British professional societies have developed recommendations
regarding clinical-ethical decision-making [93, 94].
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Fig. 6 Patient information:
preventive measures to prohibit COVID-19 and/or a severe course of the disease
(recommendations for patients with underlying diseases)

The following measures are recommended to all paents with comorbidies and certain paents with chronic
lung diseases to prevent infecons, or in the case of an infecon, to reduce the risk of a severe course of the
disease:
9 Adherence to recommended hygiene measures and restricon of social contacts for chronically ill paents (see
RKI recommendaons regarding hygiene measures within the framework of the treatment and care of paents
with a SARS-CoV-2 infecon: hps://www.rki.de/DE/Content/InfAZ/N/Neuarges_Coronavirus/Hygiene.html)
9 In the case of symptoms of an infecon contact with the health care system in due me (see ﬁgure 1)
9 Connuaon of the previous treatment of the chronic lung disease (no disconnuaon of medicaon due to
fears regarding SARS-CoV-2, confer with physician)
9 Cessaon of smoking
9 Connuaon of physical acvies in order to prohibit muscular decondioning
9 Compleon of the vaccinaon status with regard to pneumococcus at the next opportunity
9 As from November, vaccinaon against inﬂuenza

General management of patients with chronic
lung disease during the COVID-19 pandemic
Measures for the prevention of COVID-19 and/or
severe courses of the illness (recommendations for
patients with underlying diseases)
Patients with chronic lung diseases may protect themselves from serious infections or, in the case of an
infection, may reduce the risk of a severe course of
the illness. The following measures are of particular
importance (Fig. 6):














Adherence to currently recommended hygiene measures and contact restrictions for chronically ill patients.
Early contact with the healthcare system, if signs
and symptoms of infection develop (Fig. 1).
Continuation of the current therapy of the chronic
lung disease (no discontinuation of medication for
fear of SARS-CoV-2, consultation with the attending
physician).
Immediate cessation of nicotine consumption,
since smoking significantly increases the mortality risk of COVID-19 patients [95].
Physical activity to prevent muscular deconditioning.
Completion of the vaccination status with pneumococcal vaccine at the next opportunity.
Influenza vaccination from November 2020.

In addition, during the COVID-19 pandemic it may be
considered that especially vulnerable patient groups
should be temporarily exempted from professional
activities in public places. The aim of this measure
would be to reduce the number of seriously ill people
in order to relieve pressure on the healthcare system.
Based on current data and clinical experience with
other acute respiratory virus infections, this can be
considered for the following groups of patients with
chronic lung diseases:



Age >65 years and a severe lung disease of any kind
Age ≤65 years with
– pO2 <65 mm Hg at room air or
– long-term oxygen therapy (LTOT) or
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–
–
–
–
–
–

FEV1 <70% of reference value or
FVC <70% of reference value or
diffusion capacity <70% of reference value or
cystic fibrosis or
active cancer or
systemic immunosuppressive therapy or congenital immunodeficiency.

Patients ≤65 years with only mild COPD or mild
asthma and well-controlled symptoms have no (significantly) increased risk of developing severe COVID19. Therefore, they do not require a general leave of
absence from work.
Influenza vaccination
The 2020/2021 influenza season will begin in about
half a year, when SARS-CoV-2 will probably still be
a burden to the healthcare system. In view of the
known high annual influenza morbidity and mortality rate and the chronically low influenza vaccination
coverage rate in Austria (general population <10%,
and risk groups <25%), a double burden with COVID19 and influenza has to be expected as of December
2020. Consequently, we recommend that the required
effective prevention measures for the 2020/2021 influenza season are initiated immediately. In the opinion of the Austrian Society of Pneumology and the
Influenza Task Force Austria, these should include the
offer of the influenza vaccination in Austria at a much
lower threshold and free of charge (as is common in
most European countries).

Asthma and COPD
Asthma
In patients with well-controlled asthma, in general
there is no increased risk of a more complicated
course of COVID-19; however, the situation is different when asthma is poorly controlled. Therefore, it
is of particular importance that asthma patients are
very careful in taking their medication as this can
contribute to good illness control. This applies in
particular to inhaled corticosteroids, which help to
control this chronic inflammatory disease. Treatment
with biologicals (such as omalizumab, mepolizumab,
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reslizumab, benralizumab, and dupilumab) should
also remain unchanged. According to present knowledge a negative influence on the immune defence
against SARS-CoV-2 is not expected from these biologicals, but from oral corticosteroids (the therapeutic
alternative).
Under no circumstances should the drugs be discontinued on the assumption that they could impair
the immune system; a well-controlled asthma is the
best provision for a mild course of a SARS-CoV-2 infection. In addition, patients with asthma should pay
close attention to any marked changes in their symptoms, especially to a sudden increase in breathlessness and newly occurring cough and fever. While
shortness of breath and cough are common in patients with asthma, fever may possibly indicate an
infection and should be taken seriously and further
assessed.

porarily worsen the respiratory symptoms of patients
with chronic lung diseases, but the patients usually
recover without consequences, including a complete
recovery of lung function.

COPD
COPD patients should also adhere strictly to their
regular therapy in order to prevent exacerbations.
If in the current situation an exacerbation occurs
and requires medical consultation or hospitalization
(Fig. 1), patients cannot follow the most important
recommendations for the prevention of a SARS-CoV-2
infection, namely staying at home and keeping at
a distance to other people. In general, regularly applied medication contributes to good disease control
and this also applies to COPD; thus, a high degree
of adherence to therapy is of advantage especially in
this pandemic. Dyspnea and cough are typical COPD
signs and symptoms; a sudden worsening of dyspnea and increased body temperature should prompt
suspicion of SARS-CoV-2 infection in these patients
(Fig. 1); however, fever could also be due to a COPD
exacerbation. While systemic corticosteroids are currently not recommended for COVID-19, their use for
the treatment of a common COPD exacerbation is
justified.

Adult CF patients are at risk of a possibly severe disease course with SARS-CoV-2 infection. Apart from
adherence to the generally valid prevention measures
(hand hygiene, social distancing) adult CF patients
should stay at home and not seek social contacts in
professional or other types of social environment.
Third parties should undertake shopping for food and
supplies of medications or respiratory physiotherapy
devices and the purchases should be placed in front
of the door.
Furthermore, with respect to routine appointments
in outpatient clinics, contact should be made with the
respective center in order to clarify which examinations can be postponed, and which outpatient visits
might take place under special conditions in the respective unit, or whether in individual cases the visit
can be replaced by telephone consultations and instructions.
The CF centers are making every effort to suspend
outpatient visits that are not absolutely necessary
as long as this does not cause disadvantages for the
patients. The usual therapeutic measures such as
chest physiotherapy, medical, and nutritional therapy
should be continued in a particularly careful manner. In the case of clinical deterioration, signified by
fever and increased cough with or without respiratory
distress, it is advisable to contact the responsible CF
centre by telephone, especially if a visit to the center
has already been scheduled.
Clearly indicated inpatient i.v. antibiotic treatment
courses should be administered in any case. If inpatient treatment of a SARS-CoV-2 infection is necessary,
a tailored antibiotic therapy adapted to the respective
microbial spectrum will be initiated.
A recently published article reported on ten SARSCoV-2 infected CF patients in Lombardy (out of a total of 42,161 infected people in Lombardy and 101,739
in Italy on 31 March 2020). In each case, the infection had been transmitted by a family member.
In addition, five patients were reported from France,

Asthma and COPD patients with probable or confirmed
SARS-CoV-2 infection
Patients with chronic respiratory diseases and a SARSCoV-2 infection have an equal chance of a mild
course of the disease that can be treated in domestic isolation. High grade fever should be avoided,
and sufficient hydration is recommended. Even in
stable phases of their disease, many COPD patients
control oxygen saturation independently with finger
pulse oximetry. If the oxygen saturation falls below the
usual range, medical care should be sought. If it is not
possible to control oxygen saturation at home, breathing should be closely monitored. If dyspnea at rest
or during minimal physical activity increases, medical care should be sought. Asthma patients should
document their symptoms and peak flow values in
the usual manner. Marked changes require medical
attention. Generally speaking, COVID-19 can tem-
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Lung cancer
There is currently no evidence to suggest that discontinuing or interrupting anti-tumor therapy, such as
chemotherapy and/or immunotherapy is necessary.
Diagnosis and therapy should be continued according
to current standards; however, an individual decision
should always be reached between the physician and
the patient. For further details we suggest consulting
the current ASCO, ESMO and DGHO/ÖGHO recommendations [96–98].

Cystic fibrosis (CF)
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seven from the UK, five from Germany and three (including one transplantation patient) from Spain (all
of them adults) [99]. In this limited number of patients, the SARS-CoV-2 infection did not lead to a noticeable worsening of the underlying disease. The
CF centers are encouraged to report patients infected
with SARS-CoV-2 to the European CF registry (servicedesk@ecfregistry.eu).

Interstitial lung diseases
Due to structural lung changes, immunosuppressive
therapy, diffusion impairment with a frequently existing need for supplemental oxygen and advanced
age, patients with interstitial lung disease (ILD) are
a COVID-19 risk group. In order to minimize the risk
of infection, ILD patients should adhere rigorously to
social distancing and other recommended protective
measures. Support from family members, neighbors
and aid organizations with respect to the organization of supplies of food and medication is essential,
although at the same time direct contact with people
not living in the same household should be strictly
avoided.
Scheduling of appointments in ILD outpatient clinics should be optimized in order to avoid long waiting times and patient crowding. With written consent
and by means of technical support, alternatives such
as video chats can be considered for routine followups. To minimize direct contact between physicians
and thus the risk of infection transmission, alternative
(e.g. digital) forms of communication should also be
considered for multidisciplinary case discussions (ILD
boards).
For a timely diagnosis of a SARS-CoV-2 infection,
it is necessary to perform PCR testing as soon as new
signs and/or symptoms of illness develop. This allows
the early detection of other causes of the symptoms
or an acute exacerbation and appropriate treatment
can be initiated without delay.
Many ILD patients are treated with immunosuppressive agents. Thus, in the case of a viral infection
more severe disease courses can be expected. Antifibrotic therapy in fibrosing ILD and immunosuppressive therapy in inflammatory ILD should be continued
in ILD patients, who are not suffering from COVID-19,
in order not to risk ILD exacerbation. If a SARS-CoV-2
infection is confirmed, an individual assessment must
be made as to whether immunosuppressive therapy
should be reduced or temporarily discontinued.
Treatment of patients with advanced ILD and
COVID-19 is likely to generate ethical concerns and
difficult therapeutic decisions may be required. An
open discussion of the issues with patients and their
families and the definition of treatment goals may
be necessary. For patients with advanced ILD and
COVID-19, palliative measures should also be considered.
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Pulmonary hypertension
Patients with pulmonary hypertension, and in particular pulmonary arterial hypertension (PAH), belong
to the risk patient group; however, there are no data
on the clinical course of COVID-19 in patients with
PAH. We are also unaware of any recent publications
that have investigated specific correlations between
this viral disease and pulmonary vascular disease.
As with other lung diseases, infection prevention
is of general importance in patients with PAH. Depending on the severity of the underlying disease,
even mild respiratory infections have been reported
to cause a temporary increase in the pressure load of
the right heart up to clinical decompensation. A pneumonia caused by SARS-CoV-2 leads to a deterioration
of oxygenation, and the accompanying local and systemic inflammatory reactions also suggest the possibility of a worsening of the right ventricular function.
In an autopsy study, an accumulation of marked right
ventricular dilatation in deceased COVID-19 patients
was described [100].
As a consequence, the officially recommended
measures for social distancing appear to be of significant importance for patients with pulmonary vascular
diseases; however, this should not result in delayed
diagnostics. Suspected cases of acute pulmonary embolism should continue to be assessed and treated
according to guidelines as soon as possible in order that patients with a potentially fatal acute illness
are not harmed. Patients with suspected severe pulmonary hypertension should also be subjected to
examinations including right heart catheterization
without delay and treatment should be initiated in
accordance with the guidelines.
Patients with PAH therapy should adhere to the
generally recommended hygiene and other measures
and, if there are signs and/or symptoms of a SARSCoV-2 infection, depending on the severity of the
symptoms, they should contact their general practitioner, consultant or specialist at the centre and start
antibiotic therapy early.
The need for a regular outpatient visit at the PAH
centre should be assessed on an individual basis. Patients should take precautionary measures with regard
to their specific PAH medication (supplies for at least
8 weeks) and, if necessary, in the case of supply shortages duly contact the PAH centre. Close telephone
contacts with patients are recommended and should
be practiced by the centers.

Pulmonary rehabilitation and smoking cessation
therapy
The Pension Insurance Fund (Pensionsversicherungsanstalt, PVA) is classified as being part of the critical infrastructure of Austria. It is legally obliged to
maintain services and in particular those of its own
rehabilitation centers. In the health service area, the
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inpatient rehabilitation centers continue to provide
care and rehabilitation to those who urgently in need
following acute medical events or interventions. At
the same time, all non-urgent measures are currently
reduced [101].
The pulmonary outpatient and inpatient rehabilitation centers are closed until further notice due to the
risk profile of the patients affected. Spatial and personal structures were organized in cooperation with
surrounding hospitals in order to provide adequate
patient care.
At the end of the COVID-19 pandemic the rehabilitation centers expect a great demand for rehabilitation
treatment due to the backlog caused by the postponement of rehabilitation treatment and the high incidence of COVID-19 victims. This anticipated demand
should be considered in advance.

Sleep-associated breathing disorders
In line with the current statement of the German Society for Sleep Medicine [102], we agree with the following assessment: there is no reliable information on
whether sleep apnea patients have an increased risk
for SARS-CoV-2 infection, or are subject to a greater
risk of a severe course of the disease; however, many
sleep apnea patients are older people (>65 years) and
in addition suffer from typical concomitant or secondary sleep apnea diseases (lung, heart, kidney, liver
diseases, severe obesity, diabetes mellitus), which are
considered risk factors for a severe course of COVID19. Apart from the general recommendations of the
health authorities, no evidence-based specific recommendations for asymptomatic patients with PAP therapy can be made at present. For cleaning and disinfection of CPAP devices, the specifications of the
respective manufacturer are pivotal.
Due to the possible environmental SARS-CoV-2 exposure via CPAP/APAP, a temporary separation of bedrooms during the pandemic can be discussed with
concerned asymptomatic patients or relatives [103].

Transplantation
To date, details of very few patients with COVID-19
following solid organ transplantation have been published; however, the issue is being observed and discussed within transplant networks [104]. Similar to
the general population, SARS-CoV-2 infection after
transplantation can vary widely. A greatly increased
risk of a severe course of COVID-19 has yet to be identified amongst transplant patients [105].
In immunocompromized patients, symptoms may
start atypically with gastrointestinal symptoms and
fever, while pulmonary symptoms occur at a later
point [106]. Thus, COVID-19 should also be considered in transplant patients with extrapulmonary
symptoms.
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Most transplantation programs were temporarily
suspended during the COVID-19 pandemic. Only
high urgency cases should be transplanted at present
and all donors and recipients are being tested for
SARS-CoV-2. The standard follow-up after transplantation will be temporarily minimized and in particular
routine hospital visits should be reduced; if applicable, more use should be made of telemedical methods
(e.g. www.daag.de).
The management of transplant patients with
a SARS-CoV-2 infection is not yet standardized. In
asymptomatic patients no change in therapy should
be made. If symptoms arise, a break with respect
to mycophenolate or azathioprine is recommended,
and the dosage of calcineurin inhibitors should be
reduced. The Austrian Society of Nephrology recommends a similar procedure after kidney transplantation [107]. Whether or not a dose increase of
corticosteroids in lung transplant patients is advisable
cannot yet be answered.
Those COVID-19 ARDS patients with refractory respiratory mono-organ failure (unsuccessful weaning)
may be considered for lung transplantation once the
florid infection has subsided, depending on their age,
general condition and the absence of relevant comorbidities [108].

Cardiorespiratory physiotherapy
Like most viral pneumonias, SARS-CoV-2 CAP is an
interstitial pneumonia. Accordingly, SARS-CoV-2 infection does not produce relevant purulent secretion
in the intra-alveolar and bronchial airspaces and
a dry, non-productive cough is a major symptom. In
these cases, chest physiotherapy is unnecessary; however, exudative consolidations (e.g. due to secondary
bacterial infections) and hypersecretion with difficulties in removing secretions may occur in the course
of COVID-19, or if certain underlying diseases are
present. This not only applies to patients with underlying severe obstructive pulmonary disease (COPD,
asthma), CF, or non-CF bronchiectasis, but also to
patients with neuromuscular diseases or spinal cord
injuries. In such situations, chest physiotherapy may
be indicated in the presence of current or foreseeable
problems with the removal of secretions. Individual
assessments must be made for each patient in order
to ascertain if the intervention justifies the possible
risk of staff infection (no unnecessary therapies).
Physiotherapeutic interventions with a potentially high
virus exposure
These include:





Inhalation training, secretion-removing techniques
and sputum induction
Manual and mechanical cough assist
Oxygen therapy (also with nasal cannula)
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Intermittent positive pressure breathing (IPPB) and
NIV
Airway suctioning
Mobilization and training
Care for tracheotomised patients
Inspiratory and expiratory muscle training

Any unnecessary contact (e.g. common routine visits)
should currently be avoided in cases of confirmed or
suspected SARS-CoV-2 infections and, if possible, assessments should not be carried out with direct physical contact (possibly telephone contact, transfer of
information via nursing staff).
All physiotherapeutic techniques that potentially
stimulate coughing or mobilize secretions increase the
risk of virus transmission. This risk must be weighed
up carefully in each individual case and appropriate
safety measures must be taken.
Aerosol therapy
Aerosol therapy in non-intubated patients with
COVID-19 using jet/membrane or ultrasound nebulizers is not recommended, as it can lead to increased virus release into the ambient air similar to
NIV, HFNO or pulmonary function testing. Instead,
aerosol therapy with a metered dose inhaler in combination with a spacer is preferred. If nebulization is
inevitable, a virus filter should be inserted before the
expiration valve and appropriate protective measures
for medical staff taken.
General rules for physiotherapeutic interventions in
intubated/tracheotomized patients with COVID-19 or
suspected COVID-19










Suctioning in intubated/tracheotomized patients
should only be performed with a closed suction
system.
Disconnection of ventilated patients from the ventilator should generally be avoided; if absolutely necessary it should be carried out with a clamped tube
and deactivated ventilator.
Deflation of the cuff of a tracheal cannula and cleaning of the inner cannula potentially create the risk of
airborne virus transmission.
To minimize the risk of virus transmission, inspiratory muscle training and the use of speaking valves
with tracheal cannulas should only be carried out
after the acute infection has subsided.
Obligatory use of personal protection equipment
(mask, goggles, long-sleeved protective coats; gloves;
staff with beards should remove facial hair to enable
a proper fit of the face mask; for interventions that
increase the airborne virus load, hair protection has
to be worn).
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General additional recommendations for chest
physiotherapy in non-intubated patients











Obligatory use of personal protection equipment
(see above)
Adherence to cough etiquette (applies to staff and
patients):
– During coughing and expectoration avert the
head.
– Secure the secretions in a tissue or a container and
dispose of it immediately; subsequent obligatory
hand disinfection.
– For intentional coughing maneuvers: minimum
distance of 2 m and/or moving out of the likely
path of dispersion.
Physiotherapeutic interventions only on request/
after consultation with the responsible physician.
In case of an essential physiotherapeutic intervention with a potential risk of virus transmission:
– Completion in a single-bed room with the doors
closed.
– Minimum staffing with all those present wearing
personal protective equipment.
– Use of one-way products.
No sputum induction.
No manual hyperinflation, if a mechanical option is
available.

In general, the same safety precautions apply to physiotherapeutic interventions concerning mobilization,
training and rehabilitation. Therapeutic equipment
must be disinfected or disposed of after use and personal safety measures must be followed in accordance
with local regulations.
This short summary of the most important measures is based on a recent article [109].

Respiratory nursing
The care for COVID-19 patients or people with suspected COVID-19 constitutes a major challenge for
nursing staff. The need for professional nursing and
care varies depending on the course of the illness and
limitations due to pre-existing comorbidities.
For nursing staff, the early detection of potentially
transmissible and life-threatening infections and strict
adherence to protective measures during care are of
immanent importance. These protective measures
not only serve as personal protection for healthcare
professionals, but also help prevent nosocomial infections.
The protection measures comprise [110–112]:


Consistent adherence to personal hygiene measures:
– Frequent hand washing
– The avoidance of contact with eyes, nose and
mouth
– Sneezing and coughing preferably into a handkerchief, which should immediately be disposed of
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– A minimum distance of 2 m to other people
– Hand hygiene in all health care areas
Organizational precautionary measures:
– Reduction and control of patient flow in order to
prevent transmission from patient to patient.
– Provision of infected patients with mouth and
nose protection if the patient’s state of health permits.
– Spatial distancing of suspected patients from
other people, ideally in an isolation room with
a vacuum lock and its own hygiene facilities.
– Reduction of patient transport to an absolute
minimum and the provision of the transport staff
with advance information.
– Reduction of social contacts (visitors in the hospital) by an increase in telecommunication, limitations of the number of visitors and the duration of
each visit, as well as instruction of visitors regarding hygiene measures.
– Information, education and instruction of the relevant staff on protective measures and monitoring their own health status.
– Reduction of inward and outward transfers for the
treatment and care of infected patients by cohorting them under certain circumstances and planning and merging their care measures.
– Disinfection and cleaning of patient-near, contaminated, or probably contaminated surfaces
and used medical devices with disinfectants possessing at least limited viricidal effectiveness.
Personal safety measures/personal protective equipment:
– The choice of appropriate personal protective
equipment depends on the nature and extent of
patient care.
– Due to the current worldwide demand for personal protective equipment, the available products should only be used in a resource-protective
manner (reuse in compliance with the respective
manufacturer’s specifications, ensuring correct
interim storage).
– Putting on and taking off personal protective
equipment should be practiced regularly; for
COVID-19 patients only trained staff should be
deployed.
– In completely isolated areas (e.g. an entire hospital ward) it should be ensured that the shifts
of nursing staff, who constantly wear protective
equipment, do not exceed 3–4 h before a break
can be taken, in order to prevent pressure-related
injuries from the protective equipment. Hydrocolloids have proved to be effective for skin protection.
– Hand disinfection using disinfectant agents with
at least limited viricidal capacity before protective equipment is put on, gloves are removed, and
prior to leaving the room, as well as in accordance
with other standard hand hygiene procedures.
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– For care measures involving aerosol production,
masks should be worn that stop at least 95% of all
particles with a diameter of >0.3 µm. This corresponds to the FFP2 class of the respiratory mask
classification system used in Europe.
– The minimum personal protective equipment for
the direct care of COVID-19 patients, or patients
suspected of being SARS-CoV-2 positive, consists
of FFP2 masks, safety goggles or a face shield,
a long-sleeved water-repellent protective gown
and disposable gloves.
The measures implemented to contain the infection
have the support of the majority of the general public.
This and the variable course of COVID-19 cause anxiety in those affected, which can be further increased
by isolation and protection measures. The reduction
or ban of visits to hospitals, nursing homes and homes
for the aged are conducive factors to anxiety, loneliness and social isolation. The dilemma created by isolation as a protective measure and its social, psychological and physical consequences has been the subject of numerous studies and has also been described
by the German Ethics Council as a major ethical conflict in the current situation. Consequently, apart from
relationship work, the support from caregivers in daily
life activities represents an essential measure for the
avoidance of negative consequences for affected patients [113].
Measures to cope with the anxiety of affected and
isolated patients mainly consist of methods of communication; however, these are impeded by the physical distance rule, spatial distancing and the wearing
of personal protective equipment. Above all, palliative
situations, the dying process and the support of relatives, who have lost someone and wish to bid farewell,
are exceptional challenges for health care professionals. Furthermore, for persons with dementia, delirium or other mental illnesses, isolation is also difficult to accept. There are approaches to stabilize the
home care of people suffering from dementia. Moreover, recommendations regarding the documentation
of the dying process are available [114–117].

Pulmonary function testing
In the critical phase of the COVID-19 pandemic, outpatient clinics and pulmonary function laboratories
should take appropriate measures to avoid crowding
(for example in the waiting area). Furthermore, at
present increased efforts are required for disinfection
and cleaning after each pulmonary function testing.
Therefore, the need for special examinations (e.g.
cardiopulmonary exercise testing) should be critically
evaluated. Before each examination, patients should
be asked about signs and symptoms of infection in
a standardized manner. In case of doubt, pulmonary
function testing should not be carried out or postponed.
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Patients without any signs or symptoms of infection can still be examined, although during the pandemic the staff present in the room during the examination should wear mouth and nose protection (FFP2
or FFP3 mask). Patients who have recovered from
a SARS-CoV-2 infection (no evidence of prolonged infection, no symptoms, PCR 2 × negative) can also be
examined. Pulmonary function laboratories should
also have a stock of extended protective equipment
(safety goggles, protective gowns).
Funding Open access funding provided by Medical University
of Graz.
Conflict of interest H. Flick, B.M. Arns, J. Bolitschek,
B. Bucher, K. Cima, E. Gingrich, S. Handzhiev, M. Hochmair,
F. Horak, M. Idzko, P. Jaksch, G. Kovacs, R. Kropfmüller,
B. Lamprecht, J. Löffler-Ragg, M. Meilinger, H. Olschewski,
A. Pfleger, B. Puchner, C. Puelacher, C. Prior, P. Rodriguez,
H. Salzer, P. Schenk, O. Schindler, I. Stelzmüller, V. Strenger,
H. Täubl, M. Urban, M. Wagner, F. Wimberger, A. Zacharasiewicz, R. H. Zwick, and E. Eber declare that they have no
competing interests.
Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in
any medium or format, as long as you give appropriate credit
to the original author(s) and the source, provide a link to
the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material
is not included in the article’s Creative Commons licence and
your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References
1. Coronavirus disease 2019 (COVID-19) Situation Report –
97; status 08.05.2020: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/situation-reports
2. Rapid Risk Assessment: Coronavirus disease 2019 (COVID19) in theEU/EEAandtheUK—ninthupdate: https://www.
ecdc.europa.eu/sites/default/files/documents/covid-19rapid-risk-assessment-coronavirus-disease-2019-ninthupdate-23-april-2020.pdf. Accessed 27 April 2020
3. Garg S, Kim L, Whitaker M, O’Halloran A, Cummings C,
Holstein R, et al. Hospitalization rates and characteristics
of patients hospitalized with laboratory-confirmed Coronavirus disease 2019—COVID-NET, 14 states, march 1–30,
2020. MMWR Morb Mortal Wkly Rep. 2020;69(15):458–64.
https://doi.org/10.15585/mmwr.mm6915e3.
4. COVID-19situationupdatefortheEU/EEAandtheUK,asof
9 May 2020: https://www.ecdc.europa.eu/en/cases-2019ncov-eueea. Accessed 9 May 2020.
5. EuroMOMO. European Mortality Bulletin. 2020. https://
www.euromomo.eu/bulletins/2020-18/ and https://www.
euromomo.eu/graphs-and-maps/. Accessed 9 May 2020.
6. Status 08.05.2020: https://www.sozialministerium.
at/Informationen-zum-Coronavirus/NeuartigesCoronavirus-(2019-nCov).html; https://info.
gesundheitsministerium.at/dashboard_Hosp.html?l=de

382

7. Ewig S, Birkner N, Strauss R, Schaefer E, Pauletzki J,
Bischoff H, etal. Newperspectiveson community-acquired
pneumonia in 388 406 patients. Results from a nationwide mandatory performance measurement programme
in healthcare quality. Thorax. 2009;64(12):1062–9. https://
doi.org/10.1136/thx.2008.109785.
8. Paget J, Spreeuwenberg P, Charu V, Taylor RJ, Iuliano AD,
Bresee J, et al. Global mortality associated with seasonal
influenza epidemics: New burden estimates and predictors
from the GLaMOR Project. J Glob Health. 2019;9(2):20421.
https://doi.org/10.7189/jogh.09.020421.
9. Iuliano AD, Roguski KM, Chang HH, Muscatello DJ,
Palekar R, Tempia S, et al. Estimates of global seasonal
influenza-associated respiratory mortality: a modelling
study. Lancet. 2018;391(10127):1285–300. https://doi.org/
10.1016/S0140-6736(17)33293-2.
10. Pivette M, Nicolay N, de Lauzun V, Hubert B. Characteristics
of hospitalizations with an influenza diagnosis, France,
2012–2013 to2016–2017influenzaseasons. InfluenzaOther
Respir Viruses. 2020;14(3):340–8. https://doi.org/10.1111/
irv.12719.
11. van ’t Klooster TM, Wielders CC, Donker T, Isken L, Meijer A,
van den Wijngaard CC, et al. Surveillance of Hospitalisations for 2009 Pandemic Influenza A(H1N1) in the
Netherlands, 5 June–31 December 2009. Euro Surveill.
2010;15(2):19461.
12. Hauge SH, Bakken IJ, de Blasio BF, Håberg SE. Burden
of medically attended influenza in Norway 2008–2017.
Influenza Other Respir Viruses. 2019;13(3):240–7. https://
doi.org/10.1111/irv.12627.
13. Kohlmaier B, Svendova V, Walcher T, Pilch H, Krenn L,
Kurz H, et al. A severe influenza season in Austria and its
impactonthepaediatricpopulation: mortalityandhospital
admission rates, november 2017–march 2018. BMC Public
Health. 2020;20(1):178. https://doi.org/10.1186/s12889020-8239-2.
14. Referenzzentrale für Influenza-Epidemiologie, ÖsterreichischeAgenturfürGesundheitundErnährungssicherheit
GmbH: https://www.ages.at/themen/krankheitserreger/
grippe/mortalitaet/. Accessed 27 April 2020.
15. Institut für angewandte Qualitätsförderung und Forschung
im Gesundheitswesen GmbH (AQUA). Bundesauswertung
zum Erfassungsjahr 2012, PNEU – Ambulant erworbene
Pneumonie Qualitätsindikatoren. 2012. https://sqg.
de/downloads/Bundesauswertungen/2012/bu_Gesamt_
PNEU_2012.pdf. Accessed 17 April 2020
16. Kolditz M, Ewig S, Klapdor B, Schütte H, Winning J,
Rupp J, et al. Community-acquired pneumonia as medical emergency: predictors of early deterioration. Thorax. 2015;70(6):551–8. https://doi.org/10.1136/thoraxjnl2014-206744.
17. Bertolini G, Rossi C, Crespi D, Finazzi S, Morandotti M,
Rossi S, et al. Is influenza A(H1N1) pneumonia more
severe than other community-acquired pneumonias? Results of the GiViTI survey of 155 Italian ICUs. Intensive
Care Med. 2011;37(11):1746–55. https://doi.org/10.1007/
s00134-011-2339-5.
18. Cilloniz C, Ferrer M, Liapikou A, Garcia-Vidal C, Gabarrus A,
Ceccato A, et al. Acute respiratory distress syndrome in mechanically ventilated patients with community-acquired
pneumonia. Eur Respir J. 2018;51(3):1702215. https://doi.
org/10.1183/13993003.02215-2017.
19. Vandroux D, Allyn J, Ferdynus C, Gaüzere BA, Kerambrun H,
Galas T, et al. Mortality of critically ill patients with severe
influenza starting four years after the 2009 pandemic.
Infect Dis. 2019;51(11-12):831–7. https://doi.org/10.1080/
23744235.2019.1668957.

Management of patients with SARS-CoV-2 infections and of patients with chronic lung diseases during the. . .

K

main topic

20. Cilloniz C, Liapikou A, Martin-Loeches I, García-Vidal C,
Gabarrús A, Ceccato A, et al. Twenty-year trend in mortality
among hospitalized patients with pneumococcal community-acquired pneumonia. Plos One. 2018;13(7):e200504.
https://doi.org/10.1371/journal.pone.0200504.
21. LeBlanc J, ElSherif M, Ye L, MacKinnon-Cameron D, Ambrose A, Hatchette TF, et al. Age-stratified burden of
pneumococcal community acquired pneumonia in hospitalized Canadian adults from 2010 to2015. BMJ Open Resp
Res. 2020;7(1):e550. https://doi.org/10.1136/bmjresp2019-000550.
22. von Baum H, Ewig S, Marre R, Suttorp N, Gonschior S,
Welte T, et al. Community-acquired Legionella pneumonia: new insights from the German competence network
for community acquired pneumonia. Clin Infect Dis.
2008;46(9):1356–64. https://doi.org/10.1086/586741.
23. Dooling KL, Toews KA, Hicks LA, Garrison LE, Bachaus B,
Zansky S, et al. Active bacterial core surveillance for
legionellosis—United States, 2011–2013. MMWR Morb
Mortal Wkly Rep. 2015;64(42):1190–3. https://doi.org/10.
15585/mmwr.mm6442a2.
24. Garcia-VidalC,Sanchez-RodriguezI,SimonettiAF,BurgosJ,
ViasusD,MartinMT,etal. Levofloxacinversusazithromycin
for treating legionella pneumonia: a propensity score
analysis. Clin Microbiol Infect. 2017;23(9):653–8. https://
doi.org/10.1016/j.cmi.2017.02.030.
25. Gershengorn HB, Keene A, Dzierba AL, Wunsch H. The
association of antibiotic treatment regimen and hospital
mortality in patients hospitalized with Legionella pneumonia. Clin Infect Dis. 2015;60(11):e66–e79. https://doi.org/
10.1093/cid/civ157.
26. ICNARC, editor. ICNARC Case Mix Programme Database.
2020. https://www.icnarc.org/Our-Audit/Audits/Cmp/
Reports. Accessed 8 May 2020.
27. Topoulos S, Giesa C, Gatermann S, Fussen R, Lemmen S,
Ewig S. Analysis of acute respiratory infections due to
influenza virus A, B and RSV during an influenza epidemic
2018. Infection. 2019;47(3):425–33. https://doi.org/10.
1007/s15010-018-1262-x.
28. Bertolini G, Rossi C, Crespi D, Finazzi S, Morandotti M,
Rossi S, et al. Is influenza A(H1N1) pneumonia more
severe than other community-acquired pneumonias? Results of the GiViTI survey of 155 Italian ICUs. Intensive
Care Med. 2011;37(11):1746–55. https://doi.org/10.1007/
s00134-011-2339-5.
29. Poeppl W, Hell M, Herkner H, Stoiser B, Fritsche G, SchurzBamieh N, et al. Clinical aspects of 2009 pandemic influenza A (H1N1) virus infection in Austria. Infection.
2011;39(4):341–52. https://doi.org/10.1007/s15010-0110121-9.
30. Pawelka E, Karolyi M, Daller S, Kaczmarek C, Laferl H,
Niculescu I, 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;48(1):51–6. https://doi.org/10.1007/s15010019-01335-0.
31. Kraef C, van der Meirschen M, Wichmann D, Kutza M,
Restemeyer C, Addo MM, et al.
Management der
saisonalen Influenza 2017/2018: Erfahrungen an einem
deutschen Universitätsklinikum. Bundesgesundheitsblatt.
2019;62(7):870–80. https://doi.org/10.1007/s00103-01902976-0.
32. Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, et al. Risk factors
associated with acute respiratory distress syndrome and
deathinpatientswithCoronavirusdisease2019pneumonia
in Wuhan, China. JAMA Intern Med. 2020; https://doi.org/
10.1001/jamainternmed.2020.0994.

K

33. Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical
course and outcomes of critically ill patients with SARSCoV-2 pneumonia in Wuhan, China: a single-centered,
retrospective, observational study. Lancet Respir Med.
2020; https://doi.org/10.1016/S2213-2600(20)30079-5.
34. Li X, Xu S, Yu M, Wang K, Tao Y, Zhou Y, et al. Risk factors
for severity and mortality in adult COVID-19 inpatients in
Wuhan. J Allergy Clin Immunol. 2020; https://doi.org/10.
1016/j.jaci.2020.04.006.
35. Cao B, Wang Y, Wen D, Liu W, Wang J, Fan G, et al. A
trial of lopinavir–ritonavir in adultshospitalizedwithsevere
Covid-19. N Engl J Med. 2020; https://doi.org/10.1056/
NEJMoa2001282.
36. Du RH, Liang LR, Yang CQ, Wang W, Cao TZ, Li M, et al. Predictors of mortality for patients with COVID-19 pneumonia
caused by SARS-coV-2: a prospective cohort study. Eur
Respir J. 2020; https://doi.org/10.1183/13993003.005242020.
37. Richardson S, Hirsch JS, Narasimhan M, Crawford JM,
McGinn T, Davidson KW, et al. Presenting characteristics,
comorbidities, and outcomes among 5700 patients hospitalized with COVID-19 in the New York city area. JAMA.
2020; https://doi.org/10.1001/jama.2020.6775.
38. Barrasa H, Rello J, Tejada S, Martín A, Balziskueta G, Vinuesa C, et al. SARS-Cov-2 in Spanish intensive care: early
experience with 15-day survival in Vitoria. Anaesth Crit
Care Pain Med. 2020; https://doi.org/10.1016/j.accpm.
2020.04.001.
39. Grasselli G, Zangrillo A, Zanella A, Antonelli M, Cabrini L,
Castelli A, et al. Baseline characteristics and outcomes of
1591 patients infected with SARS-coV-2 admitted to ICus of
the Lombardy region, Italy. JAMA. 2020; https://doi.org/10.
1001/jama.2020.5394.
40. Johns Hopkins Coronavirus Resource Center: https://
coronavirus.jhu.edu/map.html. Accessed 23 April 2020.
41. The Novel Coronavirus Pneumonia Emergency Response
Epidemiology Team.. The epidemiological characteristics
of an outbreak of 2019 novel Coronavirus diseases (COVID19)—China, 2020[J. China CDC Wkly. 2020;2(8):113–22.
42. Istituto Superiore di Sanità. Characteristics of COVID-19
patients dying in Italy. 2019. https://www.epicentro.iss.it/
coronavirus/bollettino/Report-COVID-2019_24_marzo_
eng.pdf. Accessed 24 Mar 2020.
43. Torner N, Izquierdo C, Soldevila N, Toledo D, Chamorro J,
Espejo E, et al. Factors associated with 30-day mortality
in elderly inpatients with community acquired pneumonia
during 2 influenza seasons. Hum Vaccin Immunother.
2017;13(2):450–5. https://doi.org/10.1080/21645515.2017.
1264782.
44. Quah J, Jiang B, Tan PC, Siau C, Tan TY. Impact of microbial Aetiology on mortality in severe community-acquired
pneumonia. BMC Infect Dis. 2018;18(1):451. https://doi.
org/10.1186/s12879-018-3366-4.
45. Miizzumotto K, Chowell G. Estimating risk for death from
2019 novel Coronavirus disease, China, January–February
2020. Emerg Infect Dis. 2020; https://doi.org/10.3201/
eid2606.200233.
46. Wu Z, McGoogan JM. Characteristics of and important
lessons from the coronavirus disease 2019 (COVID-19)
outbreak in China: summary of a report of 72314 cases from
the Chinese Center for Disease Control and Prevention.
JAMA. 2020; https://doi.org/10.1001/jama.2020.2648.
47. Castagnoli R, Votto M, Licari A, Brambilla I, Bruno R, Perlini S, et al. Severe acute respiratory syndrome Coronavirus
2 (SARS-coV-2) infection in children and adolescents—A
systematic review. JAMA Pediatr. 2020; https://doi.org/10.
1001/jamapediatrics.2020.1467.

Management of patients with SARS-CoV-2 infections and of patients with chronic lung diseases during the. . .

383

main topic

48. Lu X, Zhang L, Du H, Zhang J, Li YY, Qu J, et al. SARS-CoV-2
infection in children. N Engl J Med. 2020;382(17):1663–5.
https://doi.org/10.1056/NEJMc2005073.
49. Cai J, Xu J, Lin D, Yang Z, Xu L, Qu Z, et al. A Case Series of
children with 2019 novel coronavirus infection: clinical and
epidemiological features. Clin Infect Dis. 2020; https://doi.
org/10.1093/cid/ciaa198.
50. Xia W, Shao J, Guo Y, Peng X, Li Z, Hu D. Clinical and
CT features in pediatric patients with COVID-19 infection: different points from adults. Pediatr Pulmonol.
2020;55(5):1169–74. https://doi.org/10.1002/ppul.24718.
51. Xu Y, Li X, Zhu B, Liang H, Fang C, Gong Y, et al. Characteristics of pediatric SARS-CoV-2 infection and potential
evidence for persistent fecal viral shedding. Nat Med.
2020;26(4):502–5. https://doi.org/10.1038/s41591-0200817-4.
52. Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang Z, et al. Epidemiological characteristics of 2143 pediatric patients with 2019
Coronavirus disease in China. Pediatrics. 2020; https://doi.
org/10.1542/peds.2020-0702.
53. Choi SH, Kim HW, Kang JM, Kim DH, Cho EY. Epidemiology
andclinicalfeaturesofcoronavirusdisease2019inchildren.
Clin Exp Pediatr. 2020;63(4):125–32. https://doi.org/10.
3345/cep.2020.00535.
54. Gudbjartsson DF, Helgason A, Jonsson H, Magnusson OT,
Melsted P, Norddahl GL, et al. Spread of SARS-coV-2 in the
Icelandic population. N Engl J Med. 2020; https://doi.org/
10.1056/NEJMoa2006100.
55. Ewig S, Höffken G, Kern WV, Rohde G, Flick H, Krause R, et
al. S3-Leitlinie: Behandlung von erwachsenen Patienten
mit ambulant erworbener Pneumonie und Prävention –
Update 2016. Pneumologie. 2016;70:151–200. https://doi.
org/10.1055/s-0042-101873.
56. Rose M, Liese J, Barker M, Adams O, Ankermann T, Baumann U, et al. S2k-Leitlinie: Management der ambulant
erworbenen Pneumonie bei Kindern und Jugendlichen
(pädiatrische ambulant erworbene Pneumonie, pCAP).
AWMF Register Nr. 048-013.. https://www.awmf.org/
uploads/tx_szleitlinien/048-013l_S2k_pCAP_ambulant_
erworbene_Pneumonie__Kinder_Jugendliche_2017-06.
pdf. Accessed 17 April 2020.
57. Lin C, Xiang J, Yan M, Li H, Huang S, Shen C. Comparison
of throat swabs and sputum specimens for viral nucleic
acid detection in 52 cases of novel coronavirus (SARS-Cov2)-infected pneumonia (COVID-19). Clin Chem Lab Med.
2020; https://doi.org/10.1515/cclm-2020-0187.
58. Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection of
SARS-coV-2 in different types of clinical specimens. JAMA.
2020; https://doi.org/10.1001/jama.2020.3786.
59. To KK, Tsang OT, Leung WS, Tam AR, Wu TC, Lung DC, et
al. Temporal profiles of viral load in posterior oropharyngeal saliva samples and serum antibody responses during
infection by SARS-CoV-2: an observational cohort study.
Lancet Infect Dis. 2020; https://doi.org/10.1016/S14733099(20)30196-1.
60. Rubin GD, Ryerson CJ, Haramati LB, Sverzellati N, Kanne JP,
Raoof S, et al. The role of chest imaging in patient management during the COVID-19 pandemic: a multinational
consensus statement from the Fleischner society. Chest.
2020; https://doi.org/10.1016/j.chest.2020.04.003.
61. Ai T, Yang Z, Hou H, Zhan C, Chen C, Lv W, et al. Correlation
of chest CT and RT-PCR testing in coronavirus disease 2019
(COVID-19) in China: a report of 1014 cases. Radiology.
2020; https://doi.org/10.1148/radiol.2020200642.
62. WHO Interim guidance V 1.2. Clinical management of
severe acute respiratory infection (SARI) when COVID19 disease is suspected.
2020.
https://www.who.

384

int/publications-detail/clinical-management-of-severe
-acute-respiratory-infection-when-novel-coronavirus(ncov)-infection-is-suspected. Accessed 13 Mar 2020,
Interim Clinical Guidance for Management of Patients with
ConfirmedCoronavirusDisease(COVID-19): https://www.
cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidancemanagement-patients.html.
63. Li H, Zhou Y, Zhang M, Wang H, Zhao Q, Liu J. Updated approaches against SARS-CoV-2. Antimicrob Agents
Chemother. 2020; https://doi.org/10.1128/AAC.00483-20.
64. Bhimraj A, Morgan RL, Shumaker AH, Lavergne V, Baden L,
Chung Cheng VCC, et al. Infectious diseases society of
America guidelines on the treatment and management of
patients with COVID-19. 2020. https://www.idsociety.org/
practice-guideline/covid-19-guideline-treatment-andmanagement/.
65. https://www.fda.gov/media/136534/download and
https://www.fda.gov/media/137564/download. Accessed
2 May 2020.
66. Zhou Y, Fu X, Liu X, Huang C, Tian G, Ding C, et al. Use
of corticosteroids in influenza associated acute respiratory
distress syndrome and severe pneumonia: a systemic
review and meta-analysis. Sci Rep. 2020;10(1):3044.
https://doi.org/10.1038/s41598-020-59732-7.
67. Lansbury LE, Rodrigo C, Leonardi-Bee J, Nguyen-VanTam J, Lim WS. Corticosteroids as adjunctive therapy
in the treatment of influenza. An updated Cochrane
systematic review and meta-analysis. Crit Care Med.
2020;48(2):e98–e106.
https://doi.org/10.1097/CCM.
0000000000004093.
68. Russell CD, Millar JE, Baillie JK. Clinical evidence does
not support corticosteroid treatment for 2019-nCoV lung
injury. Lancet. 2020;395(10223):473–5. https://doi.org/10.
1016/S0140-6736(20)30317-2.
69. ÖGARI-Positionspapier: ICU Therapy guideline for the
treatment of patients with a SARS CoV2 infection 2020:
https://www.oegari.at/web_files/cms_daten/gari_fasim_
giain_guideline_neu_covid_19_29032020.pdf. Accessed 3
April 2020.
70. VillarJ,FerrandoC,MartínezD,AmbrósA,MuñozT,SolerJA,
et al. Dexamethasone treatment for the acute respiratory
distress syndrome: a multicentre, randomised controlled
trial. Lancet Respir Med. 2020;8(3):267–76. https://doi.
org/10.1016/S2213-2600(19)30417-5.
71. https://www.esicm.org/wp-content/uploads/2020/03/
SSC-COVID19-GUIDELINES.pdf. Accessed 13 April 2020.
72. Kluge S, Janssens U, Welte T, Weber-Carstens S, Marx G,
Karagiannidis C. Empfehlungen zur intensivmedizinischen Therapie von Patienten mit COVID-19. Med Klin
Intensivmed Notfmed. 2020;115:175–7. https://doi.org/
10.1007/s00063-020-00674-3.
73. Pfeifer M, Ewig S, Voshaar T, Randerath W, Bauer T, Geiseler
J, et al. Positionspapier zur praktischen Umsetzung der apparativen Differenzialtherapie der akuten respiratorischen
Insuffizienz bei COVID-19. 2020. https://pneumologie.
de/fileadmin/user_upload/COVID-19/20200417_DGP__
app._Differenzialtherapie_ARI_bei_COVID-19.pdf.
Accessed 17 April 2020.
74. https://www.brit-thoracic.org.uk/media/455098/osaalliance-cpap-covid-19-advice-20-3-20-v10.pdf.
Accessed 1 April 2020.
75. Guérin C, Reignier J, Richard JC, Beuret P, Gacouin A,
Boulain T, et al. Prone positioning in the severe acute respiratory distress syndrome. N Engl J Med. 2013;368:2159–68.
https://doi.org/10.1056/NEJMoa1214103.
76. Gattinoni L, Chiumello D, Caironi P, Busana M, Romitti F,
Brazzi L, et al. COVID-19 pneumonia: different respiratory

Management of patients with SARS-CoV-2 infections and of patients with chronic lung diseases during the. . .

K

main topic

treatment for different phenotypes? Intensive Care Med.
2020; https://doi.org/10.1007/s00134-020-06033-2.
77. https://www.covid19-druginteractions.org. Accessed 4
April 2020.
78. Gesellschaft für Thrombose- und Hämostaseforschung
e. V.. Empfehlungen zur Thromboseprophylaxe bei SARSCoV-2 (COVID-19). 2020. http://gth-online.org/wpcontent/uploads/2020/04/GTH-Empfehlungen-COVID19.pdf. Accessed 3 April 2020.
79. Klok FA, Kruip MJHA, van der Meer NJM, Arbous MS,
Gommers DAMPJ, Kant KM, et al. Incidence of thrombotic
complications in critically ill ICU patients with COVID19. Thromb Res. 2020; https://doi.org/10.1016/j.thromres.
2020.04.013.
80. Giamarellos-Bourboulis EJ, Netea MG, Rovina N, Akinosoglou K, Antoniadou A, Antonakos N, et al. Complex
immune dysregulation in COVID-19 patients with severe
respiratory failure. Cell Host Microbe. 2020; https://doi.
org/10.1016/j.chom.2020.04.009.
81. McGonagle D, Sharif K, O’Regan A, Bridgewood C. The role
of Cytokines including Interleukin-6 in COVID-19 induced
pneumoniaandmacrophageactivation syndrome-likedisease. Autoimmun Rev. 2020;3:102537. https://doi.org/10.
1016/j.autrev.2020.102537.
82. FardetL,GalicierL,LambotteO,MarzacC,AumontC,Chahwan D, et al. Development and validation of the HScore,
a score for the diagnosis of reactive hemophagocytic syndrome. Arthritis Rheumatol. 2014;66(9):2613–20. https://
doi.org/10.1002/art.38690.
83. KarakikeE,Giamarellos-BourboulisEJ.Macrophageactivation-like syndrome: a distinct entity leading to early death
in sepsis. Front Immunol. 2019;10:55. https://doi.org/10.
3389/fimmu.2019.00055.
84. Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS, Manson JJ, et al. COVID-19: consider cytokine
storm syndromes and immunosuppression.
Lancet.
2020;395(10229):1033–4. https://doi.org/10.1016/S01406736(20)30628-0.
85. Guan L, Zhou L, Zhang J, Peng W, Chen R. More awareness is needed for severe acute respiratory syndrome
coronavirus 2019 transmission through exhaled air during
non-invasive respiratory support: experience from China.
Eur Respir J. 2020;55(3):2000352. https://doi.org/10.1183/
13993003.00352-2020.
86. The Australian and New Zealand Intensive Care Society (ANZICS). COVID-19 Guidelines Version 1. 2020.
https://www.anzics.com.au/wp-content/uploads/2020/
03/ANZICS-COVID-19-Guidelines-Version-1.pdf.
Accessed 16 Mar 2020.
87. Darwiche K, Ross B, Gesierich W, Petermann C, Huebner
R-H, Grah C, et al. Empfehlungen zur Durchführung
einer Bronchoskopie in Zeiten der COVID-19-Pandemie.
2020. https://pneumologie.de/fileadmin/user_upload/
Aktuelles/2020-03_DGP-Empfehlung_Broncho_Covid19.
pdf. Accessed 20 March 2020.
88. Bouadma L, Lescure FX, Lucet JC, Yazdanpanah Y, Timsitet JF. Severe SARS-CoV-2 infections: practical considerations and management strategy for intensivists. Intensive
Care Med. 2020;46(4):579–82. https://doi.org/10.1007/
s00134-020-05967-x.
89. CDC, editor. Interim Infection Prevention and Control
Recommendations for Patients with Confirmed 2019 Novel
Coronavirus (2019-nCoV) or Patients Under Investigation
for 2019-nCoV in Healthcare Settings. 2020. https://www.
cdc.gov/coronavirus/2019-nCoV/hcp/infection-control.
html. Accessed 3 Feb 2020.

K

90. ÖGARI. 2020. https://www.anaesthesie.news/wpcontent/uploads/gari_checkliste_triage_icu_final_26.3.
2020.pdf, https://www.anaesthesie.news/wp-content/
uploads/gari_sop_triage_covid-19_arge_ethik_final_26.3.
2020.pdf. Accessed 30 March 2020.
91. Österreichische Palliativgesellschaft (OPG),
editor. Positionspapier der österreichischen
Palliativgesellschaft zu COVID-19. 2020.
https://www.palliativ.at/index.php?eID=tx_
securedownloads&p=17&u=0&g=0&t=1588259787&
hash=2327ddccbb3591eacb289a5f33267eb2eedca37c&
file=/fileadmin/redakteur/images/news/OPG.
DokumentCOVID19.final.2020.03.20.pdf. Accessed 28
March 2020.
92. https://pneumologie.de/fileadmin/user_upload/
Aktuelles/2020-03-25_COVID-19_Ethik_Empfehlung_
Endfassung_2020-03-25.pdf. Accessed 28 March 2020.
93. Entscheidungen über die Zuteilung von Ressourcen in der
Notfall- und der Intensivmedizin im Kontext der COVID19 Pandemie – Klinisch-ethische Empfehlungen: https://
www.divi.de/aktuelle-meldungen-intensivmedizin/covid19-klinisch-ethische-empfehlungen-zur-entscheidungueber-die-zuteilung-von-ressourcen-veroeffentlicht. Accessed 28 March 2020.
94. NICE. COVID-19 rapid guideline:
critical care in
adults.
2020.
https://www.eugms.org/fileadmin/
user_upload/NICE_critical-care-admission-algorithmpdf-8708948893.pdf. Accessed 28 March 2020.
95. Vardavas CI, Nikitara K. COVID-19 and smoking: A systematic review of the evidence. Tob Induc Dis. 2020;18:20.
https://doi.org/10.18332/tid/119324.
96. [https://www.asco.org/asco-coronavirus-information/
care-individuals-cancer-during-covid-19]. Accessed 24
April 2020.
97. https://www.esmo.org/newsroom/covid-19-and-cancer.
Accessed 24 April 2020.
98. Von Lilienfeld-Toal M, Greinix H, Hirsch HH, Na IK,
Sandherr M, Schanz U, et al. 2020. https://www.
onkopedia.com/de/onkopedia/guidelines/coronavirusinfektion-covid-19-bei-patienten-mit-blut-undkrebserkrankungen/@@guideline/html/index.html.
Accessed 24 April 2020.
99. Colombo C, Burgel PR, Gartner S, van KoningsbruggenRietschel S, Naehrlich L, Sermet-Gaudelus I, et al. Impact of
COVID-19onpeoplewithcysticfibrosis. LancetRespirMed.
2020; https://doi.org/10.1016/S2213-2600(20)30177-6.
100. Fox SE, Akmatbekov A, Harbert JL, Li G, Brown JQ, Vander HRS, et al. Pulmonary and cardiac pathology in Covid19: the first autopsy series from New Orleans. BMJ. 2020;
https://doi.org/10.1101/2020.04.06.20050575.
101. https://www.pensionsversicherung.at/cdscontent/?
contentid=10007.857666&portal=pvaportal&
viewmode=content. Accessed 14 April 2020.
102. www.dgsm.de/downloads/aktuelles/Informationender
DGSM zu Coronavirusinfektionen_20Mar2020.pdf. Accessed 24 April 2020.
103. Stellungnahme der American Academy of Sleep Medicine
(AASM). FAQs von Patienten zu Schlafapnoe und PAP Therapie. 2020. https://aasm.org/coronavirus-covid-19-faqscpap-sleep-apnea-patients/. Accessed 3 Apr 2020.
104. https://unos.org/news/covid-19s-impact-on-organdonation-and-transplantation/. Accessed 23 March 2020.
105. D’Antiga L. Coronaviruses and Immunosuppressed patients: the facts during the third epidemic. Liver Transpl.
2020; https://doi.org/10.1002/lt.25756.
106. Guillen E, Pineiro GJ, Revuelta I, Rodriguez D, Bodro M,
Moreno A, et al. Case report of COVID-19 in a kidney

Management of patients with SARS-CoV-2 infections and of patients with chronic lung diseases during the. . .

385

main topic

transplant recipient: does immunosuppression alter the
clinical presentation? Am J Transplant. 2020; https://doi.
org/10.1111/ajt.15874.
107. https://www.nephrologie.at/covid-19immunsuppressive-therapie-nierentransplantierterpatienten/. Accessed 24 March 2020.
108. Han W, Zhu M, Chen J, Zhang J, Zhu S, Li T, et al. Lung
Transplantation for elderly patients with end-stage COVID19 Pneumonia. Ann Surg. 2020; https://doi.org/10.1097/
SLA.0000000000003955.
109. Thomas P, Baldwin C, Bissett B, Boden I, Gosselnik R,
Granger CL, et al. Physiotherapy management for COVID19 in the acute hospital setting. Recommendations to guide
clinical practice. J Physiother. 2020; https://doi.org/10.
1016/j.jphys.2020.03.011.
110. RKI, editor. Empfehlungen des RKI zu Hygienemaßnahmen im Rahmen der Behandlung und Pflege von
Patienten mit einer Infektion durch SARS-CoV-2; Status. 2020. https://www.rki.de/DE/Content/InfAZ/N/
Neuartiges_Coronavirus/Hygiene.html. Accessed 14 Apr
2020.
111. Ferioli M, Cisternino C, Leo V, Pisani L, Palange P, Nava S.
Protecting healthcare workers from SARS-CoV-2 infection:
practical indications. Eur Respir Rev. 2020;29(155):200068.
https://doi.org/10.1183/16000617.0068-2020.
112. Pelz S, Kaltwasser A, Dubb R. COVID-19: Allgemeine Handlungsempfehlungen kurz zusammengefasst. Pflegewissenschaft Sonderausgabe: Die Corona-Pandemie 2020.
Hungen: hpsmedia; 2020.
113. Deutsches Ärzteblatt.
Ethikrat legt Empfehlungen
zur Bewältigung der Pandemie vor. 2020.
https://

386

www.aerzteblatt.de/nachrichten/111469/Ethikrat-legtEmpfehlungen-zur-Bewaeltigung-der-Pandemie-vor.
Accessed 30 March 2020.
114. Bundesarbeitsgemeinschaft der Seniorenorganisationen
(BAGSO) und „wir pflegen!“ e. V.. Vorschläge zum Schutz
und zur Sicherung der häuslichen Pflege in der CoronaPandemie. 2020. https://www.bagso.de/fileadmin/user_
upload/bagso/01_News/Aktuelles/2020/Massnahmen_
zur_Corona-Soforthilfe_fuer_die_haeusliche_Pflege.pdf.
Accessed 30 March 2020.
115. Dachverband Hospiz Österreich. Möglichkeiten
der Lebens-, Sterbe- und Trauerbegleitung ohne
physischen Kontakt.. https://www.hospiz.at/wordpress/
wp-content/uploads/2020/03/Moeglichkeiten_
in_der_Lebens_Sterbe_und_Trauerbegleitung_
Angehoerige.pdf?utm_source=CleverReach&
utm_medium=email&utm_campaign=26-032020+Handlungsempfehlungen+Sterbephase+COVID19&utm_content=Mailing_11887363. Accessed 30 March
2020.
116. Gosch M, Singler K, Kwetkat A, Heppner HJ. Geriatrie in
Zeiten von Corona. Z Gerontol Geriat. 2020; https://doi.
org/10.1007/s00391-020-01725-2.
117. Coronavirus disease 2019 COVID-19. Situation Report –
97; Status 27.04.2020: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/situation-reports.
Publisher’s Note Springer Nature remains neutral with regard
to jurisdictional claims in published maps and institutional
affiliations.

Management of patients with SARS-CoV-2 infections and of patients with chronic lung diseases during the. . .

K

