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DISCLAIMER

• The Speaker and Abbott Laboratories has a Professional service 
agreement in place as of 19/4/2024 and this presentation is made 
based on the said Agreement in place between the Speaker and Abbott 
Laboratories.
• This presentation is not meant to promote any healthcare or 
pharmaceutical product or services.
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Disclaimer 

This presentation has been sponsored by Abbott Pharmaceuticals. I have 
received an honorarium for my participation in delivering this talk. The views 
and opinions expressed are my own and do not necessarily reflect the official 

policy or position of Abbott Pharmaceuticals.
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• Lower respiratory tract infections
(LRTIs) include:

– Bronchitis

– Pneumonia

• Acute illness (present for 21 days or 
less), usually with cough as main 
symptom

• At least 1 other symptom

Lower respiratory tract infections

5

PNEUMONIA

BRONCHITIS

Sputum production

Dyspnoea

Wheeze

Chest pain

Fever

5

Regions of the respiratory tract affected by

LRTIs
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Annual Estimated Incidence of Acute Bronchitis

~50
CASES

PER 1000 
INDIVIDUALS

Incidence of acute bronchitis varies by
age:

In younger men, the incidence is
estimated at 36 per 1000.

In people older than 85, the 
incidence is much higher: 225 
per 1000.

4

Bronchitis: Commonly encountered around the world
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Patients with no 
comorbidities usually 
improve spontaneously 
within 4 to 8 days.

4-8
DAYS

Viruses are the primary cause 
of acute bronchitis, with 
approximately 10% of cases 
attributable to bacterial 
pathogens.

• Types of bacteria associated with acute bronchitis:
̶ Mycoplasma pneumoniae

̶ Chlamydia pneumoniae

̶ Streptococcus pneumoniae

̶ Haemophilus influenzae

̶ Bordetella pertussis

• Bacterial infections are more likely to occur in:
̶ Smokers

̶ People with chronic obstructive pulmonary 
disease (COPD)

̶ People with previous respiratory viral 
infections

Bronchitis: Viruses are the primary cause

7

Bronchitis: Some Cases Are Caused by Bacteria
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1.Study Population
1. Total Patients: 718 with baseline data
2. Antibiotics Prescribed: 29% at baseline

2.Most Common Antibiotics
1. Amoxicillin-Clavulanate, Azithromycin, Doxycycline, 

Amoxicillin
2. Prescribed in 85% of cases where antibiotics were 

used

3.Effects on Cough (Duration and Severity)
1. Finding: No significant effect on duration or overall 

severity of cough

4. Impact on Healthcare Utilization
1. Follow-Up Visits Reduced: 14.1% vs 8.2% 
2. Possible Reason: Reduced motivation to seek follow-

up for additional antibiotic prescription

5.Other Medications

1. Systemic Corticosteroids: More likely in antibiotic 
recipients (31.9% vs 4.5%, p < 0.001)

2. Albuterol Inhaler: More likely in antibiotic recipients 
(22.7% vs 7.6%, p < 0.001)
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Pneumonia is usually classified by the setting in which the patient has contracted the infection.

• Hospital-acquired pneumonia (HAP)

• Ventilator-associated pneumonia (VAP)

• Healthcare-associated pneumonia 
(HCAP)

• Community-acquired pneumonia

– Pneumonia acquired outside the 
hospital in individuals who have not 
been hospitalised during the month 
prior to symptom onset.

Healthcare/institutional settingCommunity setting

Pneumonia: Infection of the lung parenchyma

9
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• CAP is the leading infectious
cause of death in the US.

6
MILLION

• Mortality may be as high as 
36.5% among ICU patients.

• Mortality rates are even 
higher in patients with 
bacteremia.

• Inpatient management can 
increase the cost of care for 
CAP up to 25-fold compared 
to outpatient management.

Hospital Admissions

1.5
MILLION

UP

TO

25
x

MORE
$$$

will require admission to the 
hospital intensive care unit.

CAP

~10%
PATIENTS
WITH CAP

People Affected Annually

Community-acquired pneumonia: 
Major morbidity & mortality

11
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Risk Factors: 

• Advanced Age

• Chronic Lung Disease

• Chronic Heart Disease

• Cardiovascular Disease

• DM

• Malnutrition

• Immunocompromising 
Conditions

Risk factors for 
the development 

of pneumonia

Alcohol 

consumption

Recent
respiratory viral
infection

Intravenous
(IV) drug use

Pneumonia: Risk Factors 

12

Smoking

Other respiratory conditions
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Pathophysiology 

• Microaspiration

• Pathogens overcomes the defenses 

• Multiply and cause local tissue damage

• Local inflammatory response 

• Cytokine spill over and cause SIR

The inflammatory responses explain 
most of the host patient’s signs and 
symptoms as well as laboratory and 

imaging abnormalities
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OTHER 
COMMON 
BACTERIA

Moraxella 
catarrhalis

Haemophilus
influenzae/
Klebsiella

Staphylococcus 
aureus

Legionella 
pneumophila

Mycoplasma 
pneumoniae

Chlamydia
species

CAP

• Streptococcus pneumoniae is 

the most common infectious 

bacteria (~19-34% of cases). 

• USA: 10-15% of inpatients 

• Pre-Abx era represented 95%.

• Bacteria are the sole 
cause of 11% to 65% of 
CAP cases*.

• Gram-negative bacteria
are less common (2-10%
of cases).

11%-65%
of CAP 
cases

Streptococcus 
pneumoniae

*Depending on the region.

Microbiology of community-acquired 
pneumonia

14

ATYPICAL
PATHOGENS

22% of cases in some 
studies
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Pneumonia diagnosis: Symptoms and 
signs

15
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According to 

guidelines from the 

European Respiratory 

Society (ERS) and the 

European Society for 

Clinical Microbiology 

and Infectious 

Diseases (ESCMID), 
pneumonia should

be suspected when 1 

of the

following symptoms 

is present.

• New focal chest signs
such as:
̶ Decreased chest

expansion
̶ Dullness on 
percussion

̶ Decreased air entry
̶ Bronchial breathing

or crackles Chills/Fever/Malaise

30% no fever

TachypneaCough/Sputum/

Dyspnea

Pulse rate >100

Pneumonia diagnosis: Symptoms and 
signs

16
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C-reactive protein (CRP) 
testing can help rule out 
other acute respiratory 
illnesses:

• Pneumonia is highly
unlikely with a CRP
level of <20 mg/L.

• Pneumonia is likely with 
a CRP level of >100 
mg/L.

• The European groups do not
recommend:

̶ Cultures or Gram stains for
LRTIs without the presence
of pneumonia.

̶ Use of biomarkers to assess 
the presence of bacterial 
pathogens.

• A definitive diagnosis of 
pneumonia requires 
evidence of
consolidation on chest X-
ray.

• Covid and Influenza PCR

• How about Procalcitonin 
level? 

Pneumonia diagnosis: CRP levels, X-rays, 
and other testing

17
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• Gram Stain and Cx 

• Blood Cx 

• Legionella and Strep 
Ag. 

• PCR  

• Procal (<0.1). 

• Gram is + in 80% of Strep P.

• Blood Cx + only in 20-25% 
of Strep P. 

•  Blood Cx unlikely to be + 
in H-Flu, Pseudomonas, 
Moraxella. 

• Strep Ag: 77-88% + 

• Legionella Serotype 1: 74%. 

• A definitive diagnosis of 
pneumonia requires 
evidence of
consolidation on chest X-
ray.

Pneumonia diagnosis: Inpatients

18
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Site of Care 

Depends on many variables:

•  Severity of illness

•  Associated disease
 

• Presence of hypoxemia 

• Adequacy of home support
 
• Probability of adherence to 

treatment.



GLF1313999-2

Treatment 

• Should be initiated promptly and at the point of care where the diagnosis of pneumonia 
was first made.

• Outpatients with CAP are generally treated empirically.

• For outpatients without coexisting illnesses or recent use of antimicrobial agents, 
IDSA/ATS guidelines recommend the administration of a macrolide (If R <25%) +/- 
Amoxi.

• For outpatients with coexisting illnesses or recent use of antimicrobial agents: Respiratory 
Quinolones alone or a beta-lactam (e.g., amoxicillin–clavulanate) plus a macrolide.

UpToDate: 
• For most patients in this category, we treat 

with amoxicillin-clavulanate plus a macrolide 
(ie, azithromycin, clarithromycin) or doxycycline. 

• In general, we prefer macrolides over doxycycline; 
improved outcomes in patients with more severe CAP 
(possibly due to their immunomodulatory effect)

https://www.uptodate.com/contents/amoxicillin-and-clavulanate-drug-information?search=CAP&topicRef=7031&source=see_link
https://www.uptodate.com/contents/azithromycin-drug-information?search=CAP&topicRef=7031&source=see_link
https://www.uptodate.com/contents/clarithromycin-drug-information?search=CAP&topicRef=7031&source=see_link
https://www.uptodate.com/contents/doxycycline-drug-information?search=CAP&topicRef=7031&source=see_link
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(community-acquired) based on clinical judgement and 
guided by CRB65 score 0 or CURB65 score 0 or 1

Amoxicillin

LOW SEVERITY PNEUMONIA

Doxycycline Clarithromycin
Erythromycin
(in pregnancy)

500mg 
three times 

a day 
(higher 

doses can 
be used – 
see BNF) 

for 5 days

200 mg on 
first day, 
then 100 

mg once a 
day for 4 

days (5-day 
course in 

total)

500 mg 
twice a day
For 5 days

500 mg 
four times a 

day
For 5 days

Alternative oral antibiotics if low severity, 
for penicillin allergy or if amoxicillin 
unsuitable (for example, atypical pathogens 
suspected)

(community-acquired) based on clinical judgement and 
guided by CRB65 score 1 or 2 or CURB65 score 2; guided 
by microbiological results when available

MODERATE SEVERITY PNEUMONIA HIGH SEVERITY PNEUMONIA

Amoxicillin with (if atypical 
pathogens suspected)

with
Doxycycline

Clarithro

-mycine

500mg 
three times 

a day 
(higher 

doses can 
be used – 
see BNF) 

for 5 days

200 mg on 
first day, 
then 100 

mg once a 
day for
4 day

 (5-day 
course in 

total)

500 mg
Twice
a day
for 5
days

Alternative oral 
antibiotics if moderate 
severity, for penicillin 
allergy; guided by 
microbiological results 
when available

Clarithromycin

or

500mg 
twice a day 
for 5 days

Erythromycin

(in pregnancy)

500 mg 
four times 
a day for 5 

days

Co Amoxiclav
with

500/125 mg 
three times 
a day orally 

or
1.2 g three 
times a day 

IV for 5 
days

Clarithromycin
or

500 mg 
twice a day 
orally or IV 
for 5 days

Erythromycin
(in pregnancy)

500 mg four 
times a day 
orally for 5 

days

Levofloxacin
(consider safety issues)

500 mg 
twice a day 
orally or IV 
for 5 days

Alternative oral 
antibiotics if high 
severity, for penicillin 
allergy; guided by 
microbiological 
results when
available

(community-acquired) based on clinical judgement and 
guided by CRB65 score 3 or 4 or CURB65 score 3-5; 
guided by microbiological results when available

Pneumonia (community-acquired): antimicrobial prescribing
Choice of antibiotic: adults aged 18 years and over

NICE guideline 2019
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• In patients requiring hospitalization and in whom no cause of infection is 
immediately apparent, IDSA/ATS guidelines recommend empirical therapy with 
either a beta-lactam plus a macrolide or a quinolone alone.

•
ICU Admission 
• Special Considerations: 

In Hospital Treatment  

Influenza

Staph Risk 

Pseudomonas
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Duration of therapy

• 5- 7 days in outpatient

• 5-7 days in inpatient who are improving 

• Staph might need 2 weeks and if hematogenous: 4 weeks. 

• Cavitating pneumonia and lung abscesses are usually treated for 
several weeks; some experts continue treatment until cavities 
have resolved. 
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Steroids…. 

May 25, 2023
N Engl J Med 2023; 388:1931-1941
DOI: 10.1056/NEJMoa2215145

https://www.nejm.org/toc/nejm/388/21?query=article_issue_link


GLF1313999-2

Recommendations: 

*  Early < 24 hours 
initiation 

• Respiratory failure 
needing at least high 
flow. 

• ICU admission

• Excluding: 
• Influenza
• Septic Shock 

From the Department of Medicine, Massachusetts General 
Hospital and Harvard Medical School — both in Boston 
(J.P.M.); and Royal Perth Hospital and University of Western 
Australia — both in Perth, Australia (G.W.W.). 
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Lack of Response: 
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Immunomodulatory Effects of Macrolides

Jun Tamaoki, Junichi Kadota, Hajime Takizawa,
Clinical implications of the immunomodulatory effects of 
macrolides,
The American Journal of Medicine Supplements, Volume 
117, Issue 9, Supplement 1,

2004, Pages 5-11, ISSN 1548-2766,
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1. Lodise TP, Kwa A, Cosler L, et al. Comparison of β-lactam and macrolide combination therapy versus fluoroquinolone monotherapy  in hospitalized veterans affairs patients with 
community-acquired pneumonia. Antimicrob Agents Chemother 2007;51(11):3977–3982.

Clarithromycin Beta Lactam combination reduces mortality in 
Community Acquired Pneumonia in hospitalized patients 

Mortality at 14 days
was significantly lower following a 
macrolide-beta-lactam combination 
than fluoroquinolone monotherapy 
for the treatment of CAP in 515 
hospitalized patients1

14-Day Mortality following at least
48 hours of treatment for CAP1
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P=0.02

8.2 %
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Access Study 2024 
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Study Design 

• ACCESS was conducted at multiple public hospitals within 
Greece from 2021 to 2023

• Pneumonia plus 2 signs of SIRS

• A total of 278 patients were enrolled in the trial and randomized 
to standard care with or without oral clarithromycin (500 mg 
tablets every 12 hours for a week). 
• Over 60% of the patient population were men, and all of the patients were white.
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Primary Endpoint 

• The composite primary endpoint is assessed at day 4 of treatment 
and requires two components to be met: 

• (1) early clinical response as defined by the European Medicines Agency and 
the US Food and Drug Administration (any 50% or more decrease in 
respiratory symptom severity score compared with visit 1 

     AND

• (2) any 30% or more decrease in Sequential Organ Failure Assessment score 
or favorable change in procalcitonin kinetics (defined as ≥80% decrease in 
procalcitonin compared with visit 1 or blood procalcitonin 
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Primary composite study endpoint
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Results 

• Individual components of the primary endpoint all favored the 
clarithromycin group over controls:

• Decreases in respiratory symptom severity scores of at least 50% from 
baseline: 72% vs 48% (OR 2.83, 95% CI 1.70-4.70)

• Decrease of 30% or more in SOFA score: 68% vs 41% (OR 3.10, 95% CI 
1.88-5.11)

• Favorable change in procalcitonin kinetics: 69% vs 54% (OR 1.86, 95% 
CI 1.12-3.06)
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Results 
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Conclusion: 

• Diagnosis Criteria

• Confirmed through symptomology and clinical signs consistent with pneumonia.

• Evidence of a new lung infiltrate visible on radiological imaging.

• Outpatient Treatment

• Mild cases typically managed with empirical therapy, without specific bacterial identification.

• Consider testing for SARS-CoV-2 and influenza as part of the diagnostic workup.

• Hospitalized Patient Management

• In-depth microbiological testing is advised to identify causative pathogens and tailor therapy accurately.

• Antimicrobial Therapy Selection

• Based on the severity of the illness, existing comorbidities, and potential for antimicrobial resistance.

• All international guidelines recommend the addition of a macrolide. 
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