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SUMMARY OF RECOMMENDATIONS

Table 1 shows the summary of recommendations. For chapters not resulting in a recommendation a

summary of the text is given. Table 2 presents the recommended initial antibiotic therapy of patients

with suspected community-acquired pneumonia (CAP). A flowchart of the initial treatment of patients

with suspected CAP is presented in Figure 1.

Table 1. Summary of recommendations

Chapter

Recommendation

Strength

Certainty

evidence

of

S. pneumoniae is the most commonly isolated
bacterial cause of CAP in the Netherlands. In
patients with severe CAP, S. aureus and gram-
negative bacteria are cultured more frequently in
comparison to patients treated at home or in the
general ward. In up to half of CAP episodes no
causative microorganism can be identified (in the

period before the COVID pandemic).

In the Netherlands, resistance of S. pneumoniae to
penicillin (amoxicillin) is low at <1%, and 7% of the
strains is only susceptible using an increased dose
(“1” susceptible). The resistance of S. pneumoniae
to doxycycline is 10%. For H. influenzae, the
resistance  percentage for co-amoxiclav s
approximately 15%, and for doxycycline 1%. For
E.coli, 10% is resistant to 3rd generation
cephalosporins and 13% to ciprofloxacin. For K.
pneumonia these percentages are 10% and 10%,
respectively. Resistance level of P. aeruginosa is 8%

to ceftazidime and 15% to ciprofloxacin.

1. In patients suspected of CAP, we
recommend performing CXR for primary

radiographic imaging.

Strong

Moderate

2. In patients with a high suspicion of CAP

after initial clinical evaluation and with an

Weak

Low
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inconclusive result on CXR, we suggest

performing additional low-dose chest CT.

Lung ultrasound can be considered a
suitable alternative to chest X-ray as the
primary imaging technique in patients
suspected of CAP, when performed by
adequately skilled professionals and if
potential  logistical challenges are

effectively managed.

Weak

Low

4.1

We suggest against routinely obtaining
sputum cultures in adults with mild-to-

moderately severe CAP.

Weak

Very low

We suggest obtaining sputum cultures in all
patients with chronic lung disease and in
immunocompromised patients, regardless

of the severity of CAP.

GPS

Ungraded

We suggest obtaining sputum cultures in

patients with severe CAP.

GPS

Ungraded

4.2

We suggest against routinely obtaining
blood cultures in patients with a definite
diagnosis of mild-to-moderately severe

CAP.

Weak

Very low

We suggest obtaining blood cultures in
patients with an inconclusive diagnosis and

in patients with severe CAP.

GPS

Ungraded

4.3

We recommend against routinely urinary
antigen testing for S. pneumoniae and L.
pneumophila in patients with mild-to-

moderately severe CAP.

Strong

Moderate

10.

We suggest urinary antigen testing for S.

pneumoniae in patients with severe CAP.

Weak

Low

11.

We suggest urinary antigen testing for L.
pneumophila in patients with severe CAP

and in all hospitalized patients with CAP

Weak

Low
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and a risk factor for Legionella, including
recent travel, a current Legionella outbreak
or clinical failure of prior outpatient R-

lactam treatment.

4.4

12.

We recommend against using
procalcitonin levels in the decision to start
or withhold antibiotic treatment in patients

with CAP.

Strong

Moderate

4.5

13.

We recommend testing for influenza with
an influenza PCR in patients admitted for
CAP when influenza viruses are circulating

in the community

Strong

Moderate

14.

We recommend testing for SARS-CoV-2
with a SARS-CoV-2 PCR in patients
admitted for CAP in accordance with actual

treatment and IPC recommendations.

Strong

Very low

15.

We suggest to test for other respiratory
viruses with a molecular assay in individual
patients when there are antiviral treatment
consequences or local isolation
precautions, e.g., at the haematology or
ICU department, or for epidemiological

reasons.

GPS

Ungraded

16.

We suggest testing for Legionella in
patients with severe CAP and/or a high
suspicion of Legionella based on risk factors
(see Recommendation 11). However,
whether this is done by urine antigen

testing or PCR is left to local preferences.

GPS

Ungraded

17.

We do not recommend to routinely
perform Legionella culture for the
diagnosis of Legionella pneumonia, but

culture should be performed in urine

GPS

Ungraded
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antigen test or PCR-positive patients for

public health reasons.

18.

We suggest testing for other atypical

pathogens than Legionella (M.

pneumoniae, Chlamydophila spp.) in
hospitalized patients with CAP who do not
respond within 48 hours to empiric
treatment without coverage of these

pathogens.

GPS Ungraded

5.1

19.

In patients with mild CAP we recommend
empirical treatment with
- amoxicillin 500 mg orally g8h, or
- doxycycline 100 mg orally (first
dose 200 mg) q24h  (second
choice), or
- azithromycin 500 mg orally g24h
(second choice in case of

pregnancy)

“Acute coughing” guidelines of the

Dutch  College of  General

Practitioners®.

20

In patients with chronic lung disease,
including bronchiectasis or COPD, we
suggest to consider previous culture results
when selecting the optimal empirical

antibiotic treatment.

GPS Ungraded

5.2

21.

In patients with moderately severe CAP, we
recommend empirical treatment with
- amoxicillin 1000mg intravenously
g6h, or

- penicillin 1 ME intravenously g6h

Strong Moderate

22.

In patients with severe CAP admitted to the
ward, we recommend empirical treatment
with

- ceftriaxone 2000mg intravenously

g24h, or

Strong Low
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- cefuroxime 1500mg intravenously
g8h, or

cefotaxime 1000mg intravenously
g6h

23.

In patients with moderately severe CAP and
chronic lung disease and in patients with
severe CAP admitted to the ward and
known recent (<lyear) respiratory
colonisation with P. aeruginosa, empirical
treatment covering P. aeruginosa is
suggested.

In patients with severe CAP admitted to the
ward and known recent (<lyear)
colonisation with  ESBL-producing
Enterobacterales, empirical treatment
covering the ESBL-producing species is

suggested.

GPS

Ungraded

5.3 24.

In patients with severe CAP admitted at the
ICU, we recommend empirical treatment
with
- ceftriaxone 2000mg intravenously
once day, or
- cefuroxime 1500mg intravenously
3 times a day, or
- cefotaxime 1000mg intravenously
4 times a day
+
- ciprofloxacin 400mg intravenously
3 times a day
OR
- moxifloxacin 400mg intravenously
once a day.
Known recent (<1lyear) respiratory
colonisation with P. aeruginosa or

colonisation with ESBL producing

Strong

Moderate

SWAB/NVALT CAP guideline 2024

Download from SWAB.nl | 2025-07-04 23:19




Enterobacterales should be taken into

account (Recommendation 23).

We recommend fluoroquinolones
(levofloxacin) for patients with proven
Legionella  pneumonia  who  need

intravenous treatment.

Strong

High

We recommend a treatment duration of 5
days for adult patients with mild- to
moderately severe CAP with good clinical
response.

For patients who are treated with
doxycycline, we suggest a treatment

duration of a maximum of 7 days.

Strong

GPS

High

Ungraded

27.

We suggest a treatment duration of 5 days
for adult patients with severe CAP with

good clinical response.

Weak

Low

28.

We suggest a treatment duration of 7-10
days in patients with Legionella CAP and a

good clinical response.

Weak

Very low

29.

We suggest a treatment duration of 7 days
with doxycycline or a fluoroquinolone in
patients with Mycoplasma and
Chlamydophila CAP and a good clinical
response. For azithromycin the preferred
duration is not established, but depending
on the severity of disease 3 to 5 days is

suggested.

GPS

Ungraded

30.

For patients with CAP due to P. aeruginosa
and S. aureus we suggest a treatment
duration of 7-14 days, depending on
severity of disease and treatment

response.

GPS

Ungraded
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31.

We recommend against the routine use of
corticosteroids in the treatment of adults

with non-severe CAP.

Strong

Moderate

32.

We recommend the use of corticosteroids
in the treatment of adults with severe CAP
who fulfill to the one of the following
criteria:

Mechanical ventilation with PEEP > 5 cm
water; High-flow oxygen with a Fi02 > 50%
and Pa02:FiO2 ratio < 300; Nonrebreathing
mask with Pa02:Fi02 ratio < 300;
Pneumonia severity index > 130 (class V) or
CURB score 4 or 5. In addition, exclude
clinical history suggesting aspiration,
pneumonia caused by influenza, septic
shock (vasopressor treatment; follow
Surviving Sepsis Campaign guideline

recommendations).

Strong

Moderate

33.

We suggest against routinely obtaining
follow-up chest imaging after discharge in
adults with CAP who are improving after

start of antibiotic treatment.

Weak

Very low

10

34.

We suggest that discharge consultations
should inform patients and family about
the expected short-term sequelae such as
fatigue, cough and dyspnoea in the first 4-

6 weeks post-discharge.

GPS

Ungraded
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Table 2. Guideline for the choice of initial antibiotic therapy for CAP

Severity Antibiotic Route Dose Frequency
Category I: mild CAP
1t choice amoxicillin oral 500 mg g8h
100 mg (first dose
2" choice doxycycline oral q24h
200 mg)
Category Il: moderately severe CAP
amoxicillin IV 1000 mg g6h
penicillin v 1 ME g6h
Category lll: severe CAP at the ward *
cefuroxime v 1500 mg g8h
or
Monotherapy
ceftriaxone v 2000 mg g24h
or
cefotaxime v 1000 mg g6h
Category IV: severe CAP at the ICU *
cefuroxime v 1500 mg g8h
or
ceftriaxone v 2000 mg g24h
Combination
or
therapy
cefotaxime v 1000 mg g6h
and
ciprofloxacin v 400 mg qg8h
Monotherapy moxifloxacin IV / oral 400 mg q24h

*In patients with known recent (<lyear) respiratory colonisation with P. aeruginosa, empirical
treatment covering P. geruginosa is suggested in those with moderately severe CAP in combination

with chronic lung disease and in patients with severe CAP.

*In patients with severe CAP and known recent (<lyear) colonisation with ESBL-producing

Enterobacterales, empirical treatment covering the ESBL-producing species is suggested.

SWAB/NVALT CAP guide

line 2024
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Figure 1. Flowchart of the initial antibiotic treatment of patients with suspected CAP

(  primary Care setting )

Preumonia?

HomMe treatment
possible

no

yes

4

Start monotherapy with
1. amaoxicillin or
2. doxycycling [2nd choice)

Clinical improwval after
48 hours

no

l

1. Reconsider diagnasis CAP
2. Consider consulting a specialist

Referral to hospital ﬂ
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Legend:

o When no improvement is seen after two courses of antibiotics in the primary care setting, we recommend to consult an expert (internist-infectiologist,
microbiologist or pulmonologist).

o In mild CAP macrolides should not be used as initial therapy. They can be used in the event of penicillin allergy when doxycycline cannot be used due to
pregnancy or lactation. If doxycycline is given, start with a loading dose of 200 mg.

o) Selected patients with moderately severe CAP (Category Il) who can be treated on an outpatient basis could use oral treatment with amoxicillin.

o) In the event of penicillin allergy in moderately severe CAP, give a 2" or 3™ generation cephalosporin or moxifloxacin. See also SWAB Guidelines for the
approach to suspected Antibiotic Allergy.

o In the event of objective macroscopic aspiration, the possibility of anaerobes should be considered, for which amoxicillin or penicillin is adequate; after
prolonged hospitalization or in case of vomiting of fecal material also Enterobacterales should be considered: oral penicillin or amoxicillin is replaced by
amoxicillin-clavulanate, and in case of iv therapy, give a cephalosporin plus metronidazole.

o Only in critically ill patients with pneumonia after an episode of influenza, a B-lactam antibiotic with activity against S. aureus is recommended.

o In patients with moderately severe CAP and chronic lung disease and in patients with severe CAP and known recent (<lyear) colonisation of the
respiratory tract with Pseudomonas spp ceftazidime or ciprofloxacin (based on known susceptibility) should be added if not otherwise given.

o) In patients with severe CAP and known recent (<lyear) colonisation with ESBL-producing Enterobacterales, empirical treatment covering the ESBL-
producing species is suggested.

o) Antiviral treatment with oseltamivir is recommended for patients with confirmed influenza who have complicated illness with respiratory insufficiency
(please also refer to the guidelines from the National Institute for Public Health and Environment ‘LCl richtlijn influenza’, 2024).

o) The recommended treatment options for severe CAP on the ICU are considered to be two equally acceptable choices.

o) Legionella pneumonia should be treated with a fluoroquinolone. Most evidence is available for levofloxacin.

o) De-escalate empiric antibiotic therapy and if possible switch to oral treatment when clinically improved or definitive microbiological diagnosis is made.

See also SWAB Guidelines for Antimicrobial Stewardship, 2017.

SWAB/NVALT CAP guideline 2024 | 13
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Figure 2. Flowchart for recommended microbiological diagnostics in patients with CAP

Recommended microbiological diagnostic tests per CAP severity category

' ™y ' ™y
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L A e A
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- ™ ' )
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e v
~\
* Exceptions:
» Category 2: Sputum culiures in patients with chrenic lung disease (e.g. COPD, bronchiectasis)
« Category 2: Blood cultures in patients with inconclusive diagnosis
» Category 2 & 3: PCR atypical pathogens (M pneumoniae and Chlamydophila spp.) if no response to standard therapy
(without atypical coverage) within 48 hours )
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Figure 3. Flowchart for the use of hydrocortisone in severe CAP

Hospitalized patient with severe community-acquired pneumonia (CAF)

‘ Patient with CAP due to influenza or fungi or tuberculosis }—Yes—) Corticosteroids not recommended
I
Mo
¥

‘ Fatient with CAF who is immunocompromized }—Yes—b Corticosteroids not recommended
I
Mo
¥

Patient with CAP and septic shock Ve Corticosteroids recommended as

for seplic shock

No

v

Fatient fulfiling_any of the following_criteria-
1. Inifiation of mechanical ventilation (invasive or non-invasive)

2. Initiation of oxygen through a high-flow nasal cannula with Fi02 =50%

. . ) . . ) No Corticosteroids not recommended
3. Patient wearing a nonrebreathing mask with estimated PaO2/Fi02 =300

(in practice 10-15L/min)
4. PSI=130 or CURB 4-5

I
Yes
¥

Within 24 hours after the onset of any severity criterion ‘

start corticosteroid therapy

Legend: This flowchart for the use of hydrocortisone in severe CAP is modified from Dequin et al,
Intensive Care Med, 20232, It is essential to prevent or treat potential complications associated with
corticosteroid therapy, such as hyperglycemia. The committee does not have a preference which
corticosteroid is used. We suggest treating with hydrocortisone 200 mg/24h continuous infusion or 50

mg q6h for 5 days conform the Surviving Sepsis Campaign guidelines for septic shock®. Alternatives are

dexamethasone 4 mg once daily (iv) or prednisolone 50 mg once daily (iv/or).
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WHAT’S NEW IN COMPARISON WITH THE PREVIOUS GUIDELINE?

e This 2024 revision of the 2016 SWAB/NVALT CAP guidelines focuses on new data in the fields
of CAP imaging techniques, laboratory based diagnostic tests, duration of antibiotic treatment,
the role of adjunctive corticosteroids, the value of follow-up chest imaging after discharge and
the short- and long-term sequelae of CAP.

e In patients with suspected CAP, a chest X-ray (CXR) is recommended as primary radiographic
imaging. In cases with high suspicion and inconclusive CXR, an additional low-dose chest CT is
suggested. Lung ultrasound can be considered a suitable alternative to chest X-ray as the
primary imaging technique in patients suspected of CAP, when performed by adequately
skilled professionals and if potential logistical challenges are effectively managed

e With regard to laboratory based diagnostics tests, the routine practice of obtaining sputum
and blood cultures in adults with mild-to-moderately severe CAP is no longer recommended,
given their relatively low yield. The use of procalcitonin in the decision to start or withhold
antibiotics in suspected CAP is also not recommended.

e For adults with mild-to-moderately severe CAP with good clinical response, a 5-day antibiotic
treatment duration is recommended, and likewise for those with severe CAP. For Legionella
CAP, consider 7-10 days if clinically responding; for Mycoplasma and Chlamydophila treated
with doxycycline or a fluoroquinolone 7 days may suffice with a good clinical response. For
CAP attributed to P. aeruginosa and S. aureus, a treatment duration of 7-14 days is suggested,
based on disease severity and treatment response.

e Corticosteroids are not recommended as adjunctive therapy for treatment of non-severe CAP.
However, given the potential beneficial effect on length of hospital stay and 28-day mortality
the use of corticosteroids is now recommended in patients with severe CAP who fulfill to the
one of the following criteria: mechanical ventilation with PEEP > 5 cm water; high-flow oxygen
with a FiO2 > 50% and Pa02:FiO2 ratio < 300; nonrebreathing mask with PaO2:FiO2 ratio <
300; PSI class V/CURB score 4 or 5 and the absence of relative contraindication (e.g. history
suggesting aspiration, pneumonia caused by influenza).

e After hospital discharge, routine use of follow-up chest imaging in adults with CAP who are
improving after the start of antibiotic treatment is not recommended. In addition, it is now
advised that discharge consultations should inform patients and family about the expected
short-term sequelae of CAP such as fatigue, cough and dyspnoea in the first 4-6 weeks post-

discharge.
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Download from SWAB.nl | 2025-07-04 23:19



DEFINITIONS AND ABBREVIATIONS

Table 3. Definitions and abbreviations

ATS/IDSA American Thoracic Society/Infectious Diseases Society of America
CAP Community-acquired pneumonia
e Mild CAP CURB-65: 0-1; PSI: 1-2; ambulatory non-hospitalized
e Moderately severe | CURB-65: 2; PSI: 3-4; admitted at a non-ICU ward
CAP
e Severe CAP CURB-65 3-5; PSI: 5; admitted at a non-ICU ward
e Severe CAP admitted | CURB-65 3-5; PSI: 5; admitted at an ICU
atanICU
cl Confidence Interval
CT scan Computed Tomography scan
CXR Chest X-ray
ED Emergency Department
ERS European Respiratory Society
GOLD Global Initiative for Chronic Obstructive Lung Disease
GP General practitioner
IAPA Influenza associated pulmonary aspergillosis
ICU Intensive care unit
\} intravenously
ATS/IDSA severe CAP Present in patients with CAP with either one major or three or
more minor criteria.
Major criteria: septic shock with need for vasopressors,
respiratory failure requiring mechanical ventilation.
Minor criteria: respiratory rate>30 breaths/min, PaO2/FIO2
ratio<250, multilobar infiltrates, confusion/disorientation,
uraemia, leukopenia due to infection, thrombocytopenia,
hypothermia (<36°C), hypotension requiring aggressive fluid
resuscitation.
ISIS-AR Infectious disease Surveillance Information System — Antimicrobial
Resistance
LRTI Lower respiratory tract infection
LUAT Legionella Urinary Antigen Test
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LUS Lung ultrasound

NHG Nederlands Huisartsen Genootschap

NVALT Nederlandse Vereniging van Artsen voor Longziekten en
Tuberculose

NVIC Nederlandse Vereniging voor Intensive Care

NIV Nederlandse Internisten Vereniging

NVMM Nederlandse Vereniging voor Medische Microbiologie

NVZA Nederlandse Vereniging voor Ziekenhuis Apothekers

PSI Pneumonia Severity Index

PUAT Pneumococcal urinary antigen test

RCT Randomized Controlled Trial

RSV Respiratory syncytial virus

SWAB Stichting Werkgroep Antibiotica Beleid (Dutch Working Party on
Antibiotic Policy)

ULDCT Ultra-low dose Computed Tomography scan
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INTRODUCTION

The Dutch Working Party on Antibiotic Policy (SWAB), established by the Dutch Society for Infectious
Diseases, the Dutch Society for Medical Microbiology and the Dutch Association of Hospital
Pharmacists, coordinates activities in the Netherlands aimed at optimizing the use of antibiotics,
limiting the development of antimicrobial resistance, and reducing the costs of antibiotic use. By
means of evidence-based development of guidelines, SWAB offers local antibiotic- and formulary
committees a basis for their antibiotic policy. SWAB yearly reports on the use of antibiotics, on trends
in antimicrobial susceptibility and on antimicrobial stewardship activities in The Netherlands in
NethMap (available from www.swab.nl), in collaboration with the National Institute for Public Health

and the Environment (RIVM-Clb).

PURPOSE AND SCOPE OF THE 2024 SWAB/NVALT GUIDELINES FOR THE TREATMENT OF
COMMUNITY-ACQUIRED PNEUMONIA

Community-acquired pneumonia (CAP) is defined as an acute symptomatic infection of the lung
parenchyma acquired outside the hospital*®. CAP is a common condition amongst all populations,
including children, elderly, immunocompetent and immunocompromised patients. It is one of the
leading global causes of morbidity and mortality*®. Data from the Global Burden of Disease study
showed that lower respiratory tract infections, including pneumonia, are the third most common cause
of death globally, after ischemic heart disease and cerebrovascular disease’. In the European Union,
median pneumonia mortality rates were 19.8/100,000 for males and 6.9/100,000 for females in 2013-
20148, The gender disparity may reflect higher rates of smoking in males®.

In the hospital setting, the diagnosis of CAP is usually based on the presence of a new infiltrate on
radiographic chest imaging, in addition to clinical symptoms°. In primary care, CAP is mainly diagnosed
based on clinical criteria, as described in the practice guideline "Acute coughing" of the Dutch College
of General Practitioners (NHG)? . National and international guidelines are available for the treatment
of CAP. Although international guidelines are widely referenced'®*3, local recommendations are

required due to local variation in antibiotic susceptibility, drug availability and health care systems**.

This guideline is meant for the antibiotic treatment of adult patients with CAP who present at the
hospital. For patients with an inconclusive diagnosis and sepsis, we refer to the SWAB sepsis
guideline®. The treatment of CAP in the primary care setting is addressed in the 2024 NHG practice
guideline for GPs’. The guideline focuses on adults without an immunocompromising condition, such
as inherited or acquired immune deficiency or drug-induced neutropenia, including patients actively
receiving cancer chemotherapy, patients infected with HIV with suppressed CD4 counts, and solid

organ or bone marrow transplant recipients. Patients with chemotherapy-induced febrile neutropenia
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are addressed in a separate SWAB guideline!®. Pneumonia in the setting of SARS-CoV-2 infection is the
subject of separate SWAB guidelines!”8, Hospital-acquired pneumonia and ventilation-associated
pneumonia are discussed in the SWAB sepsis guideline®®. Exacerbations of COPD, CAP complicated by

empyema, and bronchiectasis should be treated according to the respective NVALT guidelines®?.,

METHODOLOGY OF DEVELOPING THIS GUIDELINE

This updated CAP guideline consists of key questions answered by available evidence collected through
a Patient, Intervention, Comparison, Outcome (PICO) framework. Due to this new framework, this
guideline does not address the full range of possible questions concerning the management of CAP,

but focuses on the most relevant topics.

Table 4. Key questions

Section |

1. What are the causative aetiologies of CAP in the Netherlands and are certain risk factors
associated with specific aetiologies?

2. What is the susceptibility of the most common bacterial species causing CAP in the
Netherlands?

3. In adults with a clinical suspicion of CAP, is a chest CT scan or lung ultrasound superior to

chest X-ray?

4. What is the role of diagnostic tests in the treatment decisions in adults hospitalized with
CAP?

5. What is the optimal initial treatment for adults with CAP?

6. What is the optimal antibiotic treatment for a Legionella pneumophila pneumonia?

7. In adults with CAP, is the duration of antibiotic use of 5 days non-inferior to longer duration,

and does this apply to all aetiologies?

8. Should adults with CAP be treated with corticosteroids in addition to antibiotics?
9. In adults with CAP who are improving, should follow-up chest imaging be obtained after
discharge?

10. Which duration of symptoms can be expected for patients with CAP after hospitalization

who are appropriately treated?

In September 2021 we held an initial face-to-face meeting to formulate the key questions. We used
the previous SWAB/NVALT guideline as a starting point!*. The Dutch report on lower respiratory tract
infections made by the Dutch National Health Care institute, and the 2019 ATS/IDSA guideline provided
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additional key input®?2, We removed several topics that were discussed in the previous guideline
because they are no longer relevant or are discussed in other guidelines. For example, rapid
administration of first dose antibiotics is mainly important in patients with sepsis and septic shock, and
therefore we refer to the SWAB sepsis guideline for this topic’®. We added two new items: on the
different imaging modalities and on the appropriate follow-up policy after hospital discharge. As a

result, the current guideline consists of 10 key questions.

The guideline was written according to the Appraisal of Guidelines for Research & Evaluation (AGREE)
Il instrument?®. The quality of evidence per outcome variable was graded according to the GRADE
(Grading of Recommendations Assessment, Development and Evaluation) system, adopted by SWAB.
Quality of evidence is determined by several factors, the most important of these being study design?*.
The remaining factors (e.g. risk of bias) can downgrade or upgrade the quality of evidence based on
design. For example, an observational study with a serious risk of bias is considered to have a very low
quality of evidence. Details on the literature search and evidence summaries are described in the

supplement.

Based on the graded evidence recommendations were made by the guideline committee. The strength
of recommendations was graded as ‘strong’ or ‘weak’, taking the quality of evidence, patients’ values,
resources and costs, and the balance between benefits, harms and burdens into account (Figure 4)%.
As a result, a low quality of evidence does not necessarily lead to a weak recommendation, and
likewise, strong evidence for a certain intervention can sometimes nevertheless result in a weak
recommendation?. The reasons for the guideline committee to give strong or weak recommendations
are discussed for each recommendation in the section ‘Other considerations’. When scientific
verification could not be found, recommendations were formulated based on the opinions and
experience of the members of the guideline committee. For the definition and use of such Good
practice statements (GPS) we follow the GRADE working group: GPS are recommendations that
guideline panels feel are important but that, in the judgment of the GRADE working group, are not
appropriate for formal ratings of quality of evidence?’. Specific criteria that have to be met are reported

in the same publication.

For seven key questions, we systematically searched Ovid Medline and Embase with the help of an
experienced clinical librarian. The detailed search strategies per PICO are described in the supplement.
For one key question, concerning the use of corticosteroids (key question 8), the epistemonikos
database was used, as we were aware of several systematic reviews on this topic?. Identified studies

were imported into Rayyan, where duplicates were removed and all titles and abstracts screened. All
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studies were first screened by the coordinator (FD) and 10% were independently screened by a second
assessor®. A margin of difference < 2.5% between the screeners was allowed. Within-margin
differences of opinion were discussed, and, if necessary, also discussed with another member of the

committee until agreement was reached.

Figure 4. Overview of the GRADE methodology
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Three key questions (4, 5 and 9) were identical to the questions of the ATS/IDSA guideline, namely
those concerning the role of several diagnostic tests in CAP (i.e. Gram stain and culture of respiratory
secretions, blood culture, antigen tests, influenza PCR and procalcitonin), optimal initial antibiotic
treatment, and added value of a follow-up chest X-ray*. We decided to use the ATS/IDSA search for
our guideline, and followed the stepwise procedure described in the ‘medical specialists guideline
document 2.0’ of the Dutch Association of Medical Specialists®®. We first assessed the ATS/IDSA
guideline using the AGREE Il instrument?3, The results are shown in the supplement. Since the ATS/IDSA
scored high in the domains ‘scope and purpose’, ‘rigour of development’ and ‘editorial independence’,
the committee concluded that the quality of the guideline met our standards to use the literature

search of that guideline as a basis for our guideline. Then, we performed an additional search for the
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time period that was not included in the ATS/IDSA search (2015-2021). We performed a new GRADE
analysis when important new studies were found in this additional search. If not, we used the GRADE
analysis of the ATS/IDSA guideline. Two key questions (1 and 2), concerning causative pathogens and
antimicrobial susceptibility, did not involve a patient related outcome, and therefore no GRADE
analysis was done. These results are presented in a narrative fashion. For the key question concerning
antimicrobial susceptibility (key question 2), we used surveillance data from the ISIS-AR database®!. An

overview of used definitions and abbreviations is given in Table 3.

Preparation of the guideline text was carried out by a multidisciplinary committee consisting of experts
delegated from the professional societies for Infectious Diseases (NVII), Internal Medicine (NIV),
Medical Microbiology (NVMM), Hospital Pharmacy (NVZA), Intensive Care (NVIC), Pulmonology
(NVALT) and General Practitioners (NHG). The committee was chaired by JIMP and WIJW. Potential

conflicts of interest are presented in the supplement.

After consultation with the members of these professional societies, the definitive guideline was

drawn up by the delegates and approved June 28, 2024 by the board of SWAB.
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1A. WHAT ARE THE CAUSATIVE AETIOLOGIES OF CAP IN THE NETHERLANDS?

Summary of evidence: In the last 20 years, two Dutch studies reported on pathogens in patients with
a lower respiratory tract infection (LRTI) in the outpatient setting (Table 5a)3%3%. Graffelman et al.
included patients who consulted the general practitioner for LRTI. Chest radiographs were taken 5-7
days after inclusion in 137 patients; twenty-eight patients (20%) had a consolidation. In 10 patients a
bacterial pathogen was identified, in five a viral pathogen, in two a dual infection, and in 11 patients
no causative pathogen was found*2. The second study included patients with a LRTI who were referred
to the radiology department by their general practitioner. Of these patients, 30/249 patients (12%)
had a consolidation on chest X-ray, of which 10 were diagnosed with a bacterial pathogen, nine with a
viral pathogen, and 11 without a causative pathogen®3. Thus, a causative pathogen was identified in 8-
12% of the patients diagnosed with a LRTI**®, It should be emphasized that these data can be
influenced by — amongst others — patient selection, colonisation, and differences in sensitivity and
specificity of tests. Nevertheless, these data are in line with a European study across 11 countries on
the aetiology of LRTI in the primary setting3*. Among 3104 adults with a LRTI, 141 were diagnosed with
CAP based on chest X-ray. In patients with an identified causative pathogen, the most common
microorganisms were viruses (53/141 (38%)), Haemophilus influenzae (20/141 (14%)) and
Streptococcus pneumoniae (13/141 (9%)).

More data is available on causative pathogens of hospitalized patients with CAP in the Netherlands.
Table 5a summarizes data of four studies that included patients hospitalized at Dutch wards between
2012 and 201838, |n total, 6885 patients with the diagnosis of CAP were included. No major shifts in
the aetiology of CAP were observed compared with our previous guideline*. Viral microorganisms
cause a significant portion of CAP in the Netherlands. Of note, the study by Schweitzer et al. does not
report viral pathogens, which could account for the high percentage of ‘no pathogen identified’
(72%)%®. In this study S. pneumoniae was the most commonly identified bacterial pathogen
(demonstrated in 12-19%), followed by H. influenzae (4-9%).

Data from the MARS project, in which 309 patients at two Dutch tertiary intensive care units (ICU)
were included, showed that S. pneumoniae (18%) was the most frequently isolated causative pathogen
of CAP in patients admitted to the ICU, followed by Enterobacterales (12%), viral infections (11%) and

Staphylococcus aureus (10%) (Table 5a)*.
Other considerations: The “severity” of CAP can be assessed using scoring systems that were
developed and validated to predict the risk of death and/or ICU admission of patients with CAP. Often-

used scoring systems in the Netherlands are the CURB-65° (Table 6) and the Pneumonia Severity Index

(PSI)* (Table 7). Unpublished data derived from a subanalysis of the Dutch CAP-START study shows
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the distribution of causative agents according to severity scores; a higher CURB-65 score was
associated with a higher incidence of gram-negative bacteria and S. aureus (Table 5b).

It should be noted that during the COVID-19 pandemic SARS-CoV-2 was by far the most important
aetiology of CAP. In addition, the accelerated development and implementation of rapid point-of-care

viral diagnostics may increase the proportion of viral pathogens identified.

Table 5a. Most common aetiologies of community-acquired pneumonia in the Netherlands

Study population
Community Hospital Intensive Care unit
2 studies3233* 3 studies3>38*A 1 study39*A
S. pneumoniae 1-6 % 12-19% 18 %
H. influenzae 1-9% 4-9% 8 %
Legionella spp. 0-1% 0-7% 1%
S. aureus 0% 1-4% 10%
M. catarrhalis 0% 0-1% 3%
Enterobacterales 0% 1-3% 12 %
Pseudomonas 0% 0-2% 6 %
aeruginosa
M. pneumoniae 1-9% 1-3% 0%
Chlamydophila spp. 1-2% 0-2% 0%
Viral (e.g Influenza) 37-41% 2-32% 11%
Other®® 0-2 % 2-6%° 11 %P
No pathogen identified | 37-54 % 48 - 72** % 26 %

*Data on the hospital and intensive care unit study populations were derived from studies published between
2015 and 2021, data for the community was derived from studies published between 2004 and 2019.

** Schweitzer et al. did not report viral pathogens32.

A Percentage of cultured pathogens, including mixed infections (resulting in >100% total).

3Including yeast/fungi, mycobacteria, other streptococcus species, Coxiella burnetii, Pneumocystis jiroveci,
Neisseria meningitidis, Haemophilus haemolyticus, Rothia dentocariosa, Stenotrophomonas maltophilia, and
Moraxella osloensis.

®Including yeast/fungi, Streptococcus pyogenes, other Streptococcus species, Coagulase negative
staphylococcus, Enterococcus faecium, Coxiella burnetti, Acinetobacter baumannii, Neisseria meningitides,

Achromobacter xylosoxidans, Mycobacterium kansasii.
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Table 5b. Aetiology of CAP according to CURB-65 severity score; subanalysis of the Dutch CAP-

START study>®

CURB < 2 (n=1951)

CURB 3 (n=283)

CURB > 3 (n=49)

proven possible proven possible proven possible
S. pneumoniae 219 59 (3.0%) | 35(12.4%) 4(1.4%) | 6(12.2%) 2 (4.1%)
(11.2%)
H. influenzae 6(0.3%) | 135 (6.9%) - 11 (3.9%) - 3(6.1%)
M. catarrhalis - 33 (1.3%) - 1(0.4%) - -
S. aureus 7 (0.4%) 46 (2.4%) 2 (0.7%) 11 (3.9%) - 2 (4.1%)
Other gram-pos | 11 (0.6%) 13 (0.7%) 1 (0.4%) 2 (0.7%) - 1(2.0%)
E. coli 14 (0.7%) 36 (1.8%) 6 (2.1%) 10 (3.5%) 1(2.0%) 2 (4.1%)
K. pneumoniae 2 (0.1%) 15 (0.8%) - 5(1.8%) - 1(2.0%)
P. aeruginosa 1(0.1%) 39 (2.0%) - 12 (4.2%) - 2 (4.1%)
Other gram-neg 7 (0.4%) 78 (4.0%) 2 (0.7%) 13 (4.6%) 2 (4.1%) 3(6.1%)
L. pneumophila | 13 (0.7%) 2 (0.1%) 2 (0.7%) - 1(2.0%) -
M. pneumoniae - 25 (1.3%) - - - -
C. burnetii - - - 1(0.4%) - -
Mycobacteria - 2 (0.1%) - - - -
Viruses - 65 (3.3%) - 6 (2.1%) - -
Fungi / yeast 1(0.1%) 36 (1.8%) - 5(1.8%) - 1(2.0%)
No pathogen - 1249 - | 183 (64.7%) - | 29(59.2%)
(64.0%)

Table 6. CURB-65 score®

CURB-65 criteria

Confusion: defined as a new disorientation in person, place or time

Urea > 7 mmol/I

Respiratory Rate > 30 / min

Blood pressure: Systolic Blood Pressure < 90 mmHg or Diastolic Blood

Pressure < 60 mmHg

o
o
o

1n

0

=) o

o

>

O
o

Age > 65

Core criteria

Score CURB-65

30-day mortality

No core criteria

0

1%
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One core criterion 1 2%
Two core criteria 2 9%
Three core criteria 3 15%
Four or five core criteria 24 38%

Table 7. Pneumonia Severity Index*!

Step 1: Patient with Community-acquired Pneumonia

If presence of any of the following proceed to step 2, if all are absent assign to Risk
Class I:

Over 50 years of age; altered mental status; pulse = 125/min; respiratory rate >
30/min; systolic blood pressure < 90 mmHg; temperature < 35°C or >40°C and/or a
history of neoplastic disease, congestive heart failure, cerebrovascular disease, renal

disease, liver disease

Step 2: Point scoring system (Characteristic and points assigned)

Age: Age in years (male); Age in years —10 (female)

Coexisting conditions: Neoplastic disease + 30; Liver disease + 20; Congestive heart

failure + 10; Cerebrovascular disease +10; Renal disease + 10

Physical examination: Altered mental status + 20; Respiratory Rate > 30 / min + 20;
Systolic blood pressure < 90 mm Hg + 20; Temperature < 35°C or >40°C + 15; Pulse >

125/ min + 10

Laboratory and radiologic findings: Arterial pH < 7.35 + 30; Urea > 11,0 mmol/L + 20;

Sodium < 130 mmol/L + 30; Glucose > 14,0 mmol/L + 10; Hematocrit < 30% + 10;

Pneumonia Severity Index (PSI or Fine score)

Partial oxygen pressure < 60 mm Hg + 10; Pleural effusion + 10

Step 3. Calculation of 30-day mortality

Risk Class Total score Mortality
I Not applicable 0.1%
Il <70 0.6 %
1 71-90 0.9%
v 91-130 9.3%
v >130 27.0%
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1B. WHICH RISK FACTORS ARE ASSOCIATED WITH SPECIFIC PATHOGENS?

Summary of evidence: For this question we focused on selected patient-related conditions that may
influence the aetiology of CAP and on risk factors for antibiotic resistance to common empiric
treatment regimens: chronic obstructive pulmonary disease (COPD), concurrent viral infection with
influenza, COVID-19 or RSV, risk factors for CAP due to ESBL-producing Enterobacterales or
Pseudomonas aeruginosa, and aspiration.

1) COPD. Data from the German Competence Network for Community-Acquired Pneumonia
(CAPNETZ) show a higher incidence of CAP with H. influenzae in patients with COPD (19/73) compared
with patients without COPD (11/198) (26.0% CAP-COPD vs 5.6% CAP only)*?. Among patients with CAP
and COPD, the incidence of S. pneumoniae was the same as the incidence of H. influenzae (both 19/73).
A retrospective single centre study from Portugal including 1901 patients of which 356 with COPD,
showed that CAP caused by H. influenzae is more common in patients with COPD compared to patients
without COPD. In the patients with CAP and COPD, S. pneumoniae was a more common causative
pathogen than H. influenzae (41/356 (11.5%) vs 28/356 (7.9%))**. Cilloniz et al. performed a
prospective observational study to determine the influence of comorbidities, including COPD, on
microbiological aetiology in 2149 patients over 65 years with CAP. They found that S. pneumoniae was
the most frequent pathogen, regardless of comorbidity. Wide distribution of pathogens within the
many defined comorbidities in several age groups made it impossible to detect associations of specific
pathogens with specific comorbidities, but it was shown that H. influenzae was identified mainly in
patients with respiratory comorbidities, as 82% of all isolates were found in patients with chronic
respiratory diseases*. Three other studies could not identify an association between COPD and specific
causative pathogens of CAP**# . Molinos et al. evaluated 274 patients with a microbiological diagnosis
of CAP, of which 95 with COPD. S. pneumoniae was the most common pathogen in both groups (63/95
patients with COPD vs 102/179 patients without COPD), and the incidence of other pathogens was
low. E.g., CAP due to H. influenzae was diagnosed 1/99 patient with COPD, and in 3/179 patients
without COPD*. Gutierrez et al. prospectively evaluated causative pathogens of CAP in a single centre
in Spain, showing that S. pneumoniae was identified in 18/99 patients with CAP and COPD,
Pseudomonas spp. in 6/99 and H. influenzae in 2/99 patients*. Likewise, a prospective single centre
cohort study from Iceland including 80 patients with CAP and COPD identified S. pneumoniae in 19/80
patients, and H. influenzae in 4/80 patients?’. Taken together, observational studies show that S.
pneumoniae is the most common causative bacterial pathogen in CAP, also in patients with COPD**7,
Some studies suggest that the incidence of CAP with H. influenzae is higher in patients with COPD
compared with patients without COPD****, while others could not identify this association**’. Since
colonisation with H. influenzae is often seen in patients with COPD, the question remains whether H.

influenzae is significantly more often the cause of CAP in COPD patients®*.
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2) Viral coinfections

2.1) Influenza. The CAPNETZ also evaluated patients with a seasonal influenza-associated pneumonia.
They showed that, among 160 patients with an influenza-associated CAP, 34 had a concomitant
pathogen, which was mostly S. pneumoniae (n=17). Other identified pathogens were H. influenzae
(n=7), Mycoplasma pneumoniae (n=5), S. aureus (n=2) and Legionella spp (n=2)*. Martin-Loeches et
al. evaluated community-acquired respiratory coinfections in patients with pandemic 2009 influenza
A virus infection in 645 critically-ill patients®. It was found that a coinfection occurred in 113 patients
(17.5%). S. pneumoniae was the most prevalent pathogen (62/113 patients), followed by Aspergillus
spp. (10/113 patients), P. aeruginosa (9 /113 patients) and S. aureus (9/113 patients). Older data
showed that, when S. aureus is isolated as the causative agent, 39% (of the hospitalized patients) to
50% (of those admitted to the ICU) have a concomitant influenza virus infection'®. Recent data suggests
that invasive pulmonary aspergillosis is a frequent complication of critically ill influenza patients. The
Dutch-Belgian Mycosis study group performed a retrospective multicentre cohort study during seven
influenza seasons®’. In 83/432 (19%) patients admitted with influenza at the ICU, invasive pulmonary
aspergillosis (IAPA) was found. A recent retrospective multicentre study in Switzerland reported a
percentage of 11% (17/158)°L. IAPA is associated with high morbidity and mortality, and therefore
early diagnostics and (prophylactic) therapy are indicated®2.

2.2) COVID-19. During the COVID-19 endemic, the percentage of patients with COVID-19 with a
possible bacterial respiratory co-infection was estimated at 8% or less in the Netherlands®®. The
percentage of bacterial co-infection was lower in patients presenting at the ED (<3%) compared with
hospitalized COVID-19 patients (7-8%)8. Results of microbiological tests were reported in three Dutch
studies, including in total 236 patients. S. pneumoniae was detected in one sputum culture and in one
blood culture, while four patients had a positive pneumococcal urinary antigen test. H. Influenzae was
detected in three sputum cultures. Two respiratory tract cultures were positive for S. aureus. P.
aeruginosa was found in one blood culture, and one PCR of the respiratory tract was positive for M.
pneumoniae®®,

International studies also reported low numbers of bacterial co-infection in patients with COVID-19.
Lansbury et al. performed a systematic review and meta-analysis of 22 studies including 3824 COVID-
19 patients, showing that 7% of the hospitalised COVID-19 patients had a bacterial co-infection®.
Another systematic review, including largely the same studies as Lansbury et al, found that 3.5% of
patients had a bacterial co-infection on initial presentation, and 14.3% developed a secondary bacterial
infection during the course of the illness, most commonly with Mycoplasma species, H. influenzae and
P. aeruginosa™*. A Swedish observational study confirmed that bacterial co-infection frequency is low

for patients with COVID-19 compared with influenza and RSV. The rate of bacterial co-infection was
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4% (46/1243) for hospitalized COVID-19 patients, compared with 27% (209/775) and 29% (69/242) for
patients hospitalized with influenza and RSV respectively®>.

2.3) Respiratory Syncytial Virus (RSV). The earlier mentioned Swedish observational study® included

242 adult patients with RSV infection, of which 69 had a bacterial co-infection (29%). S. pneumoniae
was the most common bacterial pathogen: it was found in 20 sputum cultures and in four blood
cultures. H. influenzae was found in eight sputum cultures, and S. aureus in five patients: in one blood
culture and in four sputum cultures. A French multicentre observational study reported 85/701 (12%)
bacterial co-infections in hospitalized RSV adults. Again, S. pneumoniae was the most common
identified bacterial pathogen (n=20), followed by M. pneumoniae (n=12), P. aeruginosa (n=10) and S.
aureus (n=9)°°. Another French single centre study included 292 adults hospitalized with RSV, of which
27 were diagnosed with a bacterial co-infection (9.3%). 17 were defined as CAP, and 10 as HAP. Among
the patients with CAP, S. pneumoniae was the most common pathogen (n=8), followed by H. influenzae
(n=4)>".

3) CAP due to ESBL-producing Enterobacterales. We did not find studies assessing the risk for CAP

caused by ESBL-producing Enterobacterales. The SWAB sepsis guideline assessed the risk factors for
severe infection with Enterobacterales resistant to 3™ generation cephalosporins *°. In short, very low
quality of evidence shows prior (<1 year) infection or colonization is the strongest and most common
risk factor predicting subsequent severe infection with third-generation cephalosporin resistant
Enterobacterales. The SWAB sepsis guideline therefore suggests that in patients with sepsis with
proven colonisation or infection with third-generation cephalosporin-resistant Enterobacterales (<1
year) antibiotic therapy should cover third-generation cephalosporin-resistant Enterobacterales. It
should be noted that the a priori risk of CAP due to Enterobacterales is very low (chapter 1A) compared
to patients with (other types of) sepsis.

4) CAP due to P. aeruginosa. No studies were found on the risk of CAP due to P. aeruginosa. The SWAB

sepsis guideline concluded based on very low quality evidence that patients with sepsis and proven
colonisation with P. aeruginosa (<1 year) are at increased risk for infection with P. aeruginosa *°.

5) Aspiration. It should be emphasized that a chemical pneumonitis caused by an inflammatory
reaction to irritative gastric contents should be distinguished from an aspiration pneumonia, which is
an infection caused by specific microorganisms as a result of large-volume aspiration of colonized
oropharyngeal or upper gastrointestinal contents®®. Recent data suggest that empiric use of anti-
anaerobic antibiotics is associated with adverse clinical outcomes in patients presenting on the
emergency department as well as those being treated on the ICU>*®, The IATS/IDSA guidelines
conclude that recent studies have shown that anaerobes are uncommon pathogens in patients

hospitalized with suspected aspiration'®®%%2, |n the opinion of the working group, only in patients who
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present with CAP after gross aspiration addition of metronidazole might be considered, in particular in

patients treated with cephalosporins.

Both key question 1A and 1B did not involve a patient related outcome, and therefore we did not

perform a GRADE analysis.

Conclusions:

1. S. pneumoniae is the most commonly isolated bacterial cause of CAP in the Netherlands. In
patients admitted at the ICU, S. aureus and gram-negative bacteria are encountered more
frequently in comparison to patients treated at home or in the general ward. In up to half of
CAP episodes no causative microorganism can be identified.

2. Itis unsure whether H. influenzae is significantly more often the causative pathogen of CAP in
COPD patients.

3. CAP caused by S. aureus is often preceded by influenza virus infection; however the incidence
of a S. aureus pneumonia is very low in patients with non-severe CAP. In non-severe CAP it is
therefore not recommended that S. aureus be covered by the empiric antibiotic regimen.

4. In critically ill patients with CAP after influenza, S. pneumoniae is by far the most common
cultured pathogen, and in a lower proportions Aspergillus, P. aeruginosa and S. aureus.

5. Patients with proven colonisation or infection (<1 year) with third-generation cephalosporin-
resistant Enterobacterales (ESBL) or with proven colonisation or infection (<1 year) with
Pseudomonas are at increased risk of infection with these micro-organisms.

6. Anaerobes are uncommon as pathogen in patients hospitalized with suspected aspiration.

2. WHAT IS THE SUSCEPTIBILITY OF THE MOST COMMON BACTERIAL SPECIES CAUSING CAP IN THE
NETHERLANDS?

Methodology: S. pneumoniae and H. influenzae are the most frequently identified bacterial pathogens
in CAP in GP, hospital and IC patients (Table 5a) and empiric antibiotic treatment should cover these
pathogens. In intensive care units a larger proportion of pneumonia is caused by S. aureus,
Enterobacterales and Pseudomonas. Pseudomonas is cultured more often in sputa from people with
pre-existing structural abnormalities of the lungs.

Each year, Nethmap publishes the distribution and the susceptibility of pathogens found in lower and
upper respiratory diagnostic materials from primary care facilities and hospital (out and in) patients in
the Netherlands. Data in Nethmap is sample based and does not contain information on diagnosis or
clinical syndromes, however, since S. pneumoniae and H. influenzae will be cultured from respiratory

samples mainly in patients who are suspected to have a respiratory tract infection, we consider these
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susceptibility data representative. The latest data and 5 year trends are presented in each Nethmap
publication. We summarized data from Nethmap 2022 in Table 8. In addition, we acquired data from
ISIS-AR (the Dutch national antimicrobial resistance surveillance system (infectious diseases
information system — antimicrobial resistance) for susceptibility on Enterobacterales and

Pseudomonas®.

Summary of data
Resistance percentages (derived from Nethmap 2022) of hospital isolates of S. pneumonia and H.

influenzae for the most commonly used antibiotics are shown in Table 8.

Table 8. Resistance percentages of hospital isolates of S. pneumonia and H. influenzae for commonly

used antibiotics.
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S. pneumoniae | <1% # <1% <1% 10% 10% 9% ™
H. influenzae | n.a. n.av. 15% 1 n.a. <1% 26%

* susceptibility for penicillin and/or amoxicillin = cephalosporin susceptibility; # Increased dose susceptible
strains (MIC>0.06 mg/I - <2mg/l) were seen in approximately 7% of the strains from patients in the total hospital
settingL; “I” susceptibility has only implications for the dosage in meningitis patients; n.a. = not applicable; n.av.
= not available; I = increased compared to the reported 8-10% in 2017; ™ = increased compared to the

reported 7% in 2017

Data on quinolone susceptibility is not provided by Nethmap for S. pneumoniae and H. influenzae.
Since quinolones are used in patients that have relative or absolute contra-indications for first-choice
antibiotics, we searched for separate publications, but found no susceptibility data for the Netherlands
alone. One study, the European GRACE consortium, included data on susceptibility in the Netherlands
and showed 3/172 (1,7%) resistance to levofloxacin in S. pneumoniae isolates from patients contacting

t®. Data on H. influenzae susceptibility

GP practices for a new cough without prior antibiotic treatmen
for levofloxacin was not given®®. In general susceptibility of S. pneumoniae is moderate for ciprofloxacin
and better for levofloxacin and moxifloxacin based on MIC’s. For H. influenzae MIC’s are low for all 3

quinolones®.
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Penicillin-resistant pneumococci

In countries with high prevalence of penicillin-resistant S.pneumoniae (PRSP), the acquisition of this
pathogen in the airways is more common in a number of risk groups, especially in patients with (a.o.)
prior use of antibiotics or recent hospitalization®®®’. Literature about travel-induced import of PRSP is
limited®®. The extent of travel abroad, the potential large number of risk factors for colonization with
PRSP and stable prevalence of PRSP in the Netherlands make that adaption of antibiotic treatment is
not necessary for with patients with CAP who recently stayed in a country with a high incidence of

PRSPeEES,

Enterobacterales and Pseudomonas aeruginosa

There are no readily available susceptibility data on Enterobacterales and/or Pseudomonas in CAP in
the Netherlands. We separately acquired data through the Dutch national antimicrobial resistance
surveillance system, ISIS-AR (infectious diseases information system — antimicrobial resistance)®. ISIS
AR collects and reports susceptibility data on bacterial isolates from multiple laboratories in the
