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“This presentation is sponsored by Abbott. 

The presenter is solely responsible for the 

content of this presentation.“
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Management of the 

reemergence of respiratory 

tract infections 

Zahia Chahine Elsett, MD
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Reemergence???

Decrease in the viral and bacterial  

respiratory infections  during confinement for 

Covid pandemia
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Cross-sectional study 
February 1, 2022
Prevalence of Common Infectious Diseases After COVID-19 Vaccination 
and Easing of Pandemic Restrictions in Israel
Shimon Amar, MD1,2; Yonat Shemer Avni, PhD3; Norm O’Rourke, PhD4; et alTal Michael, MPH5

Author Affiliations Article Information

JAMA Netw Open. 2022;5(2):e2146175. 
doi:10.1001/jamanetworkopen.2021.46175

https://jamanetwork.com/searchresults?author=Shimon+Amar&q=Shimon+Amar
https://jamanetwork.com/searchresults?author=Yonat+Shemer+Avni&q=Yonat+Shemer+Avni
https://jamanetwork.com/searchresults?author=Norm+O%e2%80%99Rourke&q=Norm+O%e2%80%99Rourke
https://jamanetwork.com/searchresults?author=Tal+Michael&q=Tal+Michael
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2788557#248199796
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Cross-sectional study 

386 711 patients in community clinics in Israel 

- increase in incidence rates of various infections ,viral and bacterial ,  
among all age groups during 3 months after the easing of COVID-19–
related social restrictions.

NB: viral infections will predispose to bacterial superinfections
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Hospital of Italy

Research Article | Open Access
Volume 2022 | Article 
ID 4915678 | https://doi.org/10.1155/2022/4915678

Resurgence of Respiratory Viruses after Relaxation of 
COVID-19 Containment Measures: A Real-World Data 
Study from a Regional Hospital of Italy

https://doi.org/10.1155/2022/4915678
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findings
extremely low prevalence of influenza virus
among hospitalized patients and outpatients
during the first two COVID-19 winter seasons,
with a reemergence of respiratory syncytial virus
in the late 2021.
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WHO

Case numbers for infections like Strep A, flu and RSV have 
risen since the pandemic
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Changes in antibiotic prescribing following 
COVID-19 restrictions: Lessons for post-
pandemic antibiotic stewardship
Malcolm B. Gillies, David P. Burgner, Lorraine Ivancic, Natasha Nassar, Jessica E. 
Miller, Sheena G. Sullivan, Isobel M. F. Todd, Sallie-Anne Pearson, Andrea L. 
Schaffer, Helga Zoega

First published: 17 August 2021

https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Gillies/Malcolm+B.
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Burgner/David+P.
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Ivancic/Lorraine
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Nassar/Natasha
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Miller/Jessica+E.
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Miller/Jessica+E.
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Sullivan/Sheena+G.
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Todd/Isobel+M.+F.
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Pearson/Sallie%E2%80%90Anne
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Schaffer/Andrea+L.
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Schaffer/Andrea+L.
https://bpspubs.onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Zoega/Helga
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RESULTS
• community antibiotic use fell dramatically in many 
countries several months into the COVID-19 
pandemic.

Antibiotics recommended for treatment of respiratory 
tract infections showed large reductions (range 51–69%),

Antibiotics for non-respiratory infections were 
unchanged.
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Respiratory Tract Infections 
A major cause of mortality 

0 50 100 150 200 250 300

70 +

45-59

15-29

0-4

Estimated deaths (x 103)

A
g

e
 (

y
e

a
rs

)

60-69

30-44

5-14

Murray & Lopez. Bull World Health Organ 1994 ; 72 : 447-80

Death from respiratory tract infections in the developed 

world 
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Over half of Antibiotic Use in Adults is for 
Respiratory Tract Infections 

2004-2005 Physician Drug & Diagnosis Audit (PDDA)
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H. influenzae
22–35%

S. pneumoniae
20–43%

O
th

e
r 7

–
1

8
%

Bacterial Etiology in RTIs

ABS2

AECB1 CAP3

AECB = Acute Exacerbation of Chronic Bronchitis; ABS = Acute Bacterial Sinusitis; CAP = Community-Acquired Pneumonia

*Other pathogens include Staphylococcus aureus, Pseudomonas aeruginosa

1. Guthrie R. Chest 2001; 2. Sinus and Allergy Health Partnership. Otolaryngol Head Neck Surg 2004; 3. Bartlett JG, Mundy LM. N Engl J Med 1995

M.catarrhalis

3–22%

S. pneumoniae

15–25%

H. influenzae

30–59%

Other*

5–15%

S. pneumoniae
20–60%

Other
7–18%
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World Health Organization 
report based on data from 87 countries in 2020 -----
Antimicrobial resistance is high

Increased drug resistance in bacteria causing bloodstream infections, 
including against last-resort antibiotics, was seen in the first year of 
the coronavirus pandemic, 

The overuse and/or misuse of antibiotics has helped microbes 
to become resistant to many treatments, while the pipeline of 
replacement therapies in development is alarmingly sparse, 

https://www.reuters.com/business/healthcare-pharmaceuticals/bacteria-behind-certain-bloodstream-infections-grew-highly-drug-resistant-2020-2022-12-09/
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WHO 

-Warns of too few new drugs for deadly superbugs

-We have arrived in the post-antibiotic era
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MACROLIDES

• The macrolides (macrocyclic lactones) are a group of bacteriostatic
antibiotics

• Erythromycin is the first member discovered in the 1950s.

• Oleandomycin, troleandomycin, spiramycin, josamycin, tilmicosin, and 
tylosin. 

• Roxithromycin, Clarithromycin and Azithromycin are the later additions.

Ref. Dr Kumari Anjana – Macrolides and Lincosamides
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NEWER MACROLIDES

• To overcome the limitations of erythromycin:

• narrow spectrum activity,

• poor tissue penetration,

• gastric acid liability,

• low oral bioavailability, and

• short half life.

Ref. Dr Kumari Anjana – Macrolides and Lincosamides
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Infection and Drug Resistance 2019:12 585–596
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Infection and Drug Resistance 2019:12 585–596



L
E

V
2
2
7
3
1
5
9

L
E

V
2
2
7
3
1
5
9

Infection and Drug Resistance 2019:12 585–596

Clarithromycin Azithromycin
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Active metabolite= 14-hydroxyclarithromycin

• act synergistically both in vitro and in vivo with its parent molecule, enhancing the 

anti-Haemophilus activity of the macrolide.

• Bergeron et al and Hoover et al were able to demonstrate synergy between 

clarithromycin and 14-HC against some strains of Haemophilus, as well as 

Enterococcus and Staphylococci.

bactericidal effect of clarithromycin and 14-HC combinations was additive 

in 92% of all strains of H. influenzae and synergistic in the other 8%, with 

no evidence of influence from the presence/absence of a beta-lactamase. 

Infection and Drug Resistance 2019:12 585–596
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Aspin et al. Comparative study of the safety and efficacy of clarithromycin and amoxicillin-clavulanate in the treatment of acute otitis media in children
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IDSA/ATS Consensus Guidelines on the

Management of Community-Acquired Pneumonia

in Adults
Lionel A. Mandell,a Richard G. Wunderink, Antonio Anzueto, John G. Bartlett, G. Douglas Campbell, Nathan C. 

Dean, Scott F. Dowell, Thomas M. File, Jr.Daniel M. Musher,

Michael S. Niederman, Antonio Torres, and Cynthia G. Whitney

IDSA/ATS Guidelines for CAP in Adults • CID 2007:44 (Suppl 2)
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Treatment of pneumonia

Detection of the 

causative pathogen by 

a rapid test 

(e.g. Legionella in 

urine)

Pathogen-directed 

antimicrobial therapy

Ideal Reality

Even with extensive diagnostic 

testing the causative pathogen 

can be identified in only 

50% of cases

    

Empirical therapy

Individual expertise

Guidelines
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Outpatient treatment
IDSA/ATS Guidelines for CAP in Adults •

1.Previously healthy and no use of antimicrobials within the 
previous 3 months

A macrolide (strong  recommendation; level I
evidence). 

Doxycyline (weak recommendation; level III evidence)

2. Presence of comorbidities, or use of antimicrobials within the 
previous  3 months (in which case an alternative from a 
different class should be selected)

A respiratory fluoroquinolone (levofloxacin (750 mg, 
moxifloxacin or gemifloxacin,) (strong recommendation; 
level I evidence)

A β-lactam plus a macrolide (strong 
recommendation; level I evidence)

3
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Inpatients, non-ICU treatment
IDSA/ATS Guidelines for CAP in Adults

A respiratory fluoroquinolone
(strong recommendation; level I evidence)

A β-lactam* plus a macrolide
(strong recommendation; level I evidence)
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Inpatient   treatment  (ICU)
IDSA/ATS Guidelines for CAP in Adults •

2007:44 (Suppl 2)

A β-lactam 

(cefotaxime, ceftriaxone, or ampicillin-sulbactam)

plus  either  azithromycin (level II evidence) 

or 

a respiratory fluoroquinolone (level I evidence strong 
recommendation)

(for penicillin-allergic patients, a respiratory fluoroquinolone
and aztreonam are recommended)
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2019 ATS CAP guideline

• (ATS) / (IDSA) updated clinical guideline 2019 for community-acquired pneumonia (CAP) 

recommend both β-Lactam / macrolide and β-lactam / fluoroquinolone 
combinations for treatment but remarks that there is stronger evidence 
favoring a β-lactam/macrolide combination

2.Metlay JP, et al. Am J Respir Crit Care Med Vol 200, Iss 7, pp e45–e67, Oct 1, 2019
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Clarithromyci
n

CLARITHROMYCIN PLUS A ß-LACTAM IS THE STRONGLY  
RECOMMENDED STANDARD INITIAL TREATMENT FOR  
PATIENTS WITH COMMUNITY ACQUIRED PNEUMONIA10

ATS, American Thoracic Society; CAP, community-acquired pneumonia; IDSA, Infectious Diseases Society of America. The American Thoracic Society (ATS) / 
Infectious Diseases Society of America (IDSA) updated clinical guideline 2019 for community-acquired pneumonia (CAP) recommends both ß-Lactam / 
macrolide and ß-lactam / fluoroquinolone combinations for treatment but remarks that there is stronger evidence favoring a ß-lactam/macrolide 
combination.

The difference between the 2019 and 2007 American Thoracic Society/
Infectious Diseases Society of America Community-acquired Pneumonia Guidelines

Recommendation
Standard empiric therapy for severe CAP

2007 ATS/IDSA Guideline
ß-lactam/macrolide and ß-lactam/ 
fluoroquinolone 
combinations given equal weight

2019 ATS/IDSA Guideline  Both accepted but 
stronger evidence in favor of ß-lactam/ 
macrolide combination

Metlay JP, Waterer GW, Long AC, et al. Diagnosis and treatment of adults with community-acquired pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases Society of America. 

Am J Respir Crit Care Med. 2019;200:e45–e67.
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Recommendation 9.1: In inpatient adults with nonsevere CAP: combination therapy with a β-
lactam and macrolide (strong recommendation, high quality of evidence)

Nie et al. and  Horita et al. demonstrated that β-lactam/macrolide combinations may decrease all-cause 
death, but mainly for patients with CAP.

Recommendation 9.2: In inpatient adults with severe CAP: a β-lactam plus a macrolide (strong 
recommendation, moderate quality of evidence)

A mortality benefit from macrolides has been observed mainly in cohorts with a large number of patients 
with severe CAP. In a systematic review, Vardakas et al.  found that combination of β-
lactam/fluoroquinolone therapy was associated with higher mortality than β-lactam/macrolide 
combination therapy for the treatment of patients with CAP.

2019 ATS CAP guideline

2. Metlay JP, et al. Am J Respir Crit Care Med Vol 200, Iss 7, pp e45–e67, Oct 1, 2019
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Guidelines cannot always account for 
individual variation among patients. 

The IDSA considers adherence to these 
guidelines to be voluntary, with 

application to be made by the physician 
in the light of each patient’s individual 

circumstances
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Early administration of antibiotics: 
is it important?

Meehan et al. JAMA 1997; 

278: 2080–84

Houck et al. Arch Intern Med 2019; 

164: 637–44

4 hours

2hours – 

1  HOUR 
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Assessment of non-responders

Wrong organism

Drug resistant

Other organism than isolated

Wrong diagnosis

Atelectasis

Pulmonary embolus

ARDS

Neoplasm

Complications

Empyema

Lung  abscess
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Survival benefit associated with clarithromycin 
in severe community-acquired pneumonia: A 
matched comparator study 

1. Kyriazopoulou et al., Survival benefit associated with clarithromycin 
in severe community-acquired pneumonia: A matched comparator 
study. International Journal of antimicrobial agents 55 (2020) 
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Study design
 Inclusion criteria: (a) age ≥18 years; (b) both genders; (c) at least two signs of 

SIRS (Systemic Inflammation Response Syndrome) ; and (d) acute 
pyelonephritis, CAP, intra-abdominal infection, primary bacteremia, ventilator-
associated pneumonia (VAP) and hospital-acquired pneumonia. Only patients 
with CAP were included in the present analysis. 

 CAP was defined as the presence of at least two signs or symptoms 
compatible with CAP (i.e. cough, sputum production, dyspnea, auscultatory 
rales) and new infiltrate on chest x-ray in a patient without any history of 
contact with the hospital environment or healthcare facilities in the preceding 
90 days 

1.Kyriazopoulou et al., Survival benefit associated with clarithromycin in severe community-acquired pneumonia: A matched comparator study. International Journal of antimicrobial agents 55 (2020) 
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Pre-defined analysis plan 
 Only patients with CAP and sepsis classified according to the new Sepsis-3 

criteria were analyzed 

 4 treatment groups were formed: 

✓clarithromycin group, comprising all available patients treated with a 
combination of clarithromycin and one β-lactam; 

✓azithromycin group, comprising patients treated with a combination of 
azithromycin and one β-lactam; 

✓respiratory fluoroquinolone group, comprising patients treated with 
moxifloxacin or levofloxacin alone; 

✓β-lactam group, comprising patients treated with β-lactam monotherapy. 

1.Kyriazopoulou et al., Survival benefit associated with clarithromycin in severe community-acquired pneumonia: A matched comparator study. International Journal of antimicrobial agents 55 (2020) 
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Study Endpoints
 The primary study endpoint was comparative 28-day mortality between the 

clarithromycin group and the β-lactam group. 

 The secondary study endpoints were: (a) impact of clarithromycin intake on 
28-day mortality in comparison with the other groups; (b) time to 
development of new organ dysfunction between the clarithromycin group and 
the β-lactam group; and (c) impact of clarithromycin intake on Resolution of 
CAP in comparison with the other groups. 

 Resolution of CAP was defined as resolution of the signs of SIRS and the 
symptoms compatible with CAP (cough, sputum production, dyspnea, 
auscultatory rales) at the completion of 7 days of treatment. 

1.Kyriazopoulou et al., Survival benefit associated with clarithromycin in severe community-acquired pneumonia: A matched comparator study. International Journal of antimicrobial agents 55 (2020) 
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Matching process

Fig. 1. Matching process to define the β-lactam and fluoroquinolone groups. APACHE, Acute Physiology and Chronic Health Evaluation; CAP, community-
acquired pneumonia; CCI, Charlson’s Comorbidity Index; PSI, Pneumonia Severity Index; Sepsis-3, 2016 proposed definitions for sepsis; SIRS, systemic 
inflammatory response syndrome; SOFA, Sequential Organ Failure Assessment. 

1.Kyriazopoulou et al., Survival benefit associated with clarithromycin in severe community-acquired pneumonia: A matched comparator study. International Journal of antimicrobial agents 55 (2020) 
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RESULTS 
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During the first 28 days, there were 47 deaths in 

the β-lactam group (36.2%) and 27 deaths 

(20.8%) in the clarithromycin group ( P = 0.009, 
Fisher’s exact test). 

The OR for death after 28 days for those treated 
with clarithromycin was 0.46 (95% CI 0.27–0.81; P 
= 0.006, Mantel–Haeszel statistics). Survival of 
patients treated with clarithromycin was 
significantly prolonged 

Fig.1 Primary study endpoint. Comparative survival of 130 patients treated with clarithromycin and 130 comparators 
treated with β-lactams. 

1.Kyriazopoulou et al., Survival benefit associated with clarithromycin in severe community-acquired pneumonia: A matched comparator study. International Journal of antimicrobial agents 55 (2020) 

PRIMARY STUDY ENDPOINT 

During the first 28 days, there were 47 

deaths in the β-lactam group (36.2%) 
and 27 deaths (20.8%) in the 
clarithromycin group ( P = 0.009, Fisher’s 
exact test). 

The OR for death after 28 days for those 
treated with clarithromycin was 0.46 
(95% CI 0.27–0.81; P = 0.006, Mantel–
Haeszelstatistics).

Survival of patients treated with 
clarithromycin was significantly 
prolonged 



L
E

V
22

73
15

9

Secondary study endpoints 
Twenty-eight-day mortality was 33.8% and 
32.3% for the azithromycin group and the 
respiratory fluoroquinolone group, 
respectively, which was significantly higher 
than the 28-day mortality of patients treated 
with the combination of clarithromycin and 
one β-lactam 

Fig.2 Comparative 28-day mortality of patients treated with the combination of clarithromycin and one 
β-lactam vs the other groups. The values above the arrows indicate the odds ratio and 95% confidence 
intervals (CI) of death under clarithromycin for the indicated comparisons; the respective P -value is also 
provided. 

1.Kyriazopoulou et al., Survival benefit associated with clarithromycin in severe community-acquired pneumonia: A matched comparator study. International Journal of antimicrobial agents 55 (2020)

2.Metlay et al. Am J Respir Crit Care Med Vol 200, Iss 7, pp e45–e67, Oct 1, 2019

SECONDARY STUDY ENDPOINTS

Kyryiazopoulou et al, concluded that 
addition of clarithromycin to the 
treatment regimen of patients 
with severe CAP leads to better 
survival rates than the other study 
treatments1.

This finding reinforces the 2019 
recommendations from the ATS 
and IDSA which suggests stronger 
evidence for use of macrolides + 
β-lactam versus fluoroquinolone, 
or β-lactam alone for severe CAP.  
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• Other secondary endpoints demonstrated that new organ dysfunction accumulated more quickly 

with β-lactam than clarithromycin + β-lactam and that resolution of CAP was 
greater with clarithromycin + β-lactam than fluoroquinolone, or 
β-lactam alone

1.Kyriazopoulou et al., Survival benefit associated with clarithromycin in severe community-acquired pneumonia: A matched comparator study. International Journal of antimicrobial agents 55 (2020) 
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 This retrospective analysis using well-matched comparators showed that 
administration of clarithromycin with one β-lactam provided significant 
survival benefit over β-lactam monotherapy for severe CAP

 This survival benefit was also superior to that for azithromycin in combination 
with one β-lactam, and respiratory fluoroquinolone monotherapy

 This is the first study to show that the survival benefit is due to the 
administration of clarithromycin and not azithromycin

 The current study, despite its retrospective nature, showed that the 
addition of clarithromycin, rather than azithromycin, to the treatment 
regimen of patients with severe CAP led to better outcomes

1.Kyriazopoulou et al., Survival benefit associated with clarithromycin in severe community-acquired pneumonia: A matched 
comparator study. International Journal of antimicrobial agents 55 (2020) 
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GUIDELINE ADHERENCE & MACROLIDES REDUCED 
MORTALITY IN OUTPATIENTS WITH PNEUMONIA15

REFERENCES:

 Asadi et al, Guideline adherence and macrolides reduced mortality in outpatients with pneumonia. Elsevier 2011

Macrolides Respiratory Fluoroquinolones Guideline-Discordant Antibiotics
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Mortality in patients with community-onset pneumonia at low risk of 
drug-resistant pathogens: Impact of β-lactam plus macrolide combination 
therapy
JUNYA OKUMURA,1 et al    (Respirology – 2018)

 Methods: Post hoc analysis using a prospective multicentre study cohort of community-onset pneumonia was 
performed to assess 30-day differences in mortality between non-antipseudomonal β-lactam monotherapy 
(BL) and BLM groups. Logistic regression analysis was performed to assess the therapeutic effect and risk factors 
for mortality in patients at low DRP risk.

 Results: In total, 594 patients with community-onset pneumonia at low DRP risk (369 BL and 225 BLM) were 
analysed. The 30-day mortality in BL and BLM was 13.8% and 1.8%, respectively (P < 0.001).

 Conclusion: In patients with community-onset pneumonia at low DRP risk, BLM treatment reduced 30-day 
mortality compared with BL. 

3.Okumara et al, Mortality in patients with community-onset pneumonia at low risk of drug-resistant pathogens: 
Impact of β-lactam plus macrolide combination therapy - Respirology 2018
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• The 30-day mortality proportion was lower in the BLM group than in the BL group (1.8% vs 13.8%, respectively).
• Compared with the BL group, the BLM showed a lower proportion of early treatment failure. 
• The median length of hospital stay was also shorter in the BLM than that in the BL group. 

3.Okumara et al, Mortality in patients with community-onset pneumonia at low risk of drug-resistant pathogens: Impact of β-

lactam plus macrolide combination therapy - Respirology 2018
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Macrolide therapy is associated with lower mortality in community 
acquired bacteraemic pneumonia
Forest W. Arnold et al – ELSEVIER 2018
 Objective: To define the clinical outcomes of patients with CAP and bacteremia treated with and without a macrolide.

 Materials and methods: Secondary analysis of the Community-Acquired Pneumonia Organization database of 
hospitalized patients with CAP. Patients with a positive blood culture were categorized based on the presence or 
absence of a macrolide in their initial antimicrobial regimen, and severity of their CAP. Outcomes included in-hospital
all-cause mortality, 30-day mortality, length of stay, and time to clinical stability.

 Results: Among 549 patients with CAP and bacteremia, 247 (45%) were treated with a macrolide and 302 (55%) were 
not. The primary pathogen was Streptococcus pneumoniae (74%). 

✓ The unadjusted 30-day mortality was 18.4% in the macrolide group, and 29.6% in the non-macrolide group (adjusted 
relative risk (aRR)0.81; 95% confidence interval (CI)0.50–1.33; P=0.41). 

✓ Unadjusted in-hospital all-cause mortality was 7.3% in the macrolide group, and 18.9% in the non-macrolide group
(aRR 0.54, 95% CI 0.30–0.98; P=0.043). 

✓ Length of stay and time to clinical stability were not significantly different.

 Conclusions: In-hospital mortality was significantly better in the macrolide group. Our data support 
the use of a macrolide in hospitalized patients with CAP and bacteraemia.
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Fig. 1. In hospital mortality for severe and non-severe community-acquired
pneumonia patients treated with and without a macrolide.

• In-hospital mortality for the macrolide group was 7.3%, 
and for the non-macrolide group was 18.9%; P < 0.001. 
Data are presented for severe and non-severe patients 
(Fig. 1). 

• The adjusted risk of in-hospital mortality was 46% 
lower for patients with a macrolide compared to those 
without; RR 0.54, 95% CI 0.30–0.98; P=0.043. 

• Those who received a macrolide had significantly 
decreased in-hospital mortality regardless of severity. 

4.Forest W Arnold et al Macrolide therapy is associated with lower mortality in community acquired bacteraemic pneumonia ELSEVIER 2018    
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Effect of Combined ß-Lactam/Macrolide Therapy on Mortality According to the 
Microbial Etiology and Inflammatory Status of Patients With Community-Acquired 
Pneumonia

Ceccato et al CHEST 2019
 In patients with CAP and known microbial cause we aimed to evaluate 30-day mortality of a ß-lactam plus 

macrolide   (BL+ M) compared with a fluoroquinolone alone or with a ß-lactam (FQ±BL).

 METHODS: We analyzed a prospective observational cohort of patients with CAP admitted to the Hospital Clinic 
of Barcelona between 1996 and 2016. We included only patients with known microbial cause.

 RESULTS: Of 1,715 patients (29%) with known etiology, a total of 932 patients (54%) received BL+M. The 
combination of a ß-lactam with a macrolide was associated with 
decreased mortality in patients with pneumococcal CAP and in 
patients with high systemic inflammatory response. When both factors occurred 
together, BL+M was protective for mortality in the multivariate analysis. 
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•Macrolides =antibacterial as 
well as immunomodulatory 
properties 

Arnold et al. Macrolide therapy is associated with lower mortality in community-acquired bacteraemic pneumonia – Elsevier 2018

Always refer to the locally approved PIL
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Macrolide Therapy for CRS: Chronic Rhino sinusitis 

-inhibit inflammatory mediators such as IL-1B, IL-8, and 
intercellular adhesion molecule-1 

-Protect bioactive phospholipids, reducing the number of 
neutrophils by accelerated apoptosis, and increasing 
mucociliary transport . 

Always refer to the locally approved PIL
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© 2017 Global Initiative for Chronic Obstructive Lung Disease

© 2019 Global Initiative for Chronic Obstructive Lung Disease
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Treatment with macrolide antibiotics has been 

reported to prevent COPD exacerbations and 

improve patient quality of life and symptoms, 

especially in those patients who have frequent 

exacerbations. 

In addition to their antimicrobial effects

-macrolides have a variety of physiological functions, such as anti-inflammatory 

and anti-viral effects

- reduced sputum production, 

- inhibition of biofilm formation

- inhibition of bacterial virulence factor production. 
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American Journal of Respiratory and Critical Care Medicine
Home>All AJRCCM Issues>Vol. 177, No. 2 | Jan 15, 2008

Refractory Asthma

-Clarithromycin Targets Neutrophilic Airway Inflammation

-modulate IL-8 levels and neutrophil accumulation and 
activation in the airways

Always refer to the locally approved PIL

https://www.atsjournals.org/
https://www.atsjournals.org/loi/ajrccm
https://www.atsjournals.org/toc/ajrccm/177/2
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Other Indications of Macrolides :

long-term use in treating neutrophil-dominated 
inflammation in 

diffuse panbronchiolitis, 

bronchiectasis,

cystic fibrosis. 
Always refer to the locally approved PIL
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CONCLUSIONS: 

prolonged treatment of CF patients with a 14-membered 

ring macrolide antibiotic clarithromycin 

- down-regulation of the inflammatory response, 

- immunological changes including the switch from Th2 

to Th1 type response.

Always refer to the locally approved PIL
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Take home messages

• Kriazopoulo et al. reinforces 2019 recommendations from 

the ATS and IDSA which suggests stronger evidence for 

use of macrolides + β-lactam versus fluoroquinolone, or β-

lactam alone for severe CAP

• We concluded that addition of clarithromycin to the 

treatment regimen of patients with severe CAP leads to 

better survival rates than the other study treatments(Azi+ 

β-lactam or Quinolones monotherapy)
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THANK YOU 
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