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• Erythromycin A: isolated from Streptomyces in 1949, approved in 1952 

• Macrolide: macrocyclic lactone ring ≥12 atoms

Trends Biochem Sci. 2018 Sep;43(9):668-684.
Eur J Clin Pharmacol. 2012 May;68(5):479-503. 

Macrolides



• Macrolide antibiotic

• inhibit bacterial protein synthesis by binding to the 50S subunit 

• against gram (+) bacteria, S. pneumoniae and H. influenzae, atypical pathogens

J. Mol. Biol. (2003) 330, 1005–1014

Mechanism of macrolide antibiotic action

Subunits of ribosome: small (30S), large (50S)
• 30S: decoding the genetic information encoded in mRNAs
• 50S: polymerizing amino acids into proteins 

Macrolide binds to the 50S
• 1. preventing peptidyl-transferase from adding the peptidyl attached to 

tRNA to the next amino acid  or inhibiting ribosomal translocation
• 2. premature dissociation of the peptidyl-tRNA from ribosomes 



• in 1987 when Kudoh et al. 

• in patients with DPB, erythromycin decrease symptoms and an increase in life expectancy

• increase in 10-year survival: <40% in 1970s → >90%

• DPB (n=498)

• Group a (n=190): 1970–1979

• Group b (n=221): 1980–1984, Quinolone

• Group c (n=87): 1985–1990, Quinolone + EM

Am J Respir Crit Care Med. 1998 Jun;157(6 Pt 1):1829-32

Immunomodulatory effects of macrolide

Unknown anti-inflammatory effect of erythromycin?
1. serum levels of erythromycin in DPB patients were well below MIC for the detected pathogens 
2. lack of susceptibility of most Gram-negative organisms to erythromycin



• Chronically inflamed airway

• epithelial cell damage

• infiltration of inflammatory cells

• goblet cell hyperplasia

• Hypersecretion

• mucociliary dysfunction

• recurrent airway infection

• Macrolides: inflammation and cellular damage↓

Clin Microbiol Rev. 2010 Jul;23(3):590-615.

Effects of macrolide

Beneficial effects of macrolides in the inflamed airway 



Respiration 2011;81:67–74

Immunomodulatory and antibacterial effect



Front Immunol. 2018 Mar 13;9:302.

Immunologic markers

• A systematic review

• 1946 to 2016, 45 studies in humans

• macrolides and immunological markers

• 47 immunological markers, 186 measurements 

• Decrease in 

• IL-8 (n = 21)

• neutrophil count (n = 15)

• TNF-alpha (n = 9)

• neutrophil elastase (n = 8)

• IL-1 beta (n = 7)

• eosinophilic cationic protein (ECP, n = 6)

• IL-6 (n = 5)

• matrix metalloproteinase 9 (MMP-9) (n= 5)

• oxidative burst activity (n = 5)



Front Immunol. 2018 Mar 13;9:302.

Immunomodulatory effects of macrolides

• Cytokine and Chemokine Response 

• Proinflammatory cytokines 

• IL-1, IL-2, IL-4, IL-6, IFN-r, TNF-a, GM-CSF, 
chemokines (IL-8 and RANTES)

• Anti-inflammatory cytokines

• IL-10, prostaglandins, TGF-b 

• Macrolides

• proinflammatory cytokines↓ 

• antiinflammatory cytokines ↑



Front Immunol. 2018 Mar 13;9:302.

Immunomodulatory effects of macrolides

AZM: compared to any of the other macrolides, 
no influence on the immunological markers 
investigated ↑



Curr Infect Dis Rep. 2016 Mar;18(3):10. 

Inflammatory response in CAP 

Inflammatory response in CAP

Macrolides
↓proinflammatory cytokines (TNF-α, IL-1, IL-6, IL-8, TGF-β)
↑anti-inflammatory cytokines (IL-10)



• hospitalized CAP via ED (n=1886)

• severe sepsis: SOFA≥3, n=583 (31%)

• plasma TNF, IL-6, IL-10 levels

• daily for the first week and weekly thereafter

Arch Intern Med. 2007 Aug 13-27;167(15):1655-63.

Cytokine levels during CAP

• In the ED, cytokine concentrations had already peaked 
• high levels of both proinflammatory and anti-inflammatory 

cytokines → risk of severe sepsis and death↑



•

J Antimicrob Chemother. 2012 Mar;67(3):530-40. 

Effects of macrolides on cytokine secretion in vivo

Macrolides can modulate cytokine production during CAP
Macrolides have immunomodulatory activities independent of their direct antibacterial effects

Pathogen/stimulation Model Macrolide Influence on cytokine secretion No influence on cytokine secretion

S. pneumoniae murine HMR 3004 ↓ IL-6 —

S. pneumoniae,
macrolide resistant

murine RXM ↓ KC, ↑ MCP-1 IL-1β, TNF-α

S. pneumoniae, killed murine HMR 3004 ↓ IL-1β, IL-6 TNF-α

M. pneumoniae murine CLR ↓ IL-6, TNF-α, IFN-γ, KC, MCP-1, MIP-1α IL-10

M. pneumoniae murine CLR ↓ IL-12 p40, KC, MCP-1, RANTES IL-1β, IL-2, IL-4, IL-5, IL-6, IL-8, IL-9, IL-10, IL-12 p70, I
L-13, IL-17, TNF-α, IFN-γ, MIP-1α, MIP-1β, G-CSF, GM
-CSF, PDGF, VEGF, eotaxin

M. pneumoniae murine AZM ↓ IL-12, TNF-α, KC, MCP-1, MIP-1α IL-1β, IL-2, IL-4, IL-6, IL-10, IFN-γ, GM-CSF

M. pneumoniae murine CET ↓ IL-1β, IL-12, TNF-α, IFN-γ, KC, MCP-1, MIP-1α IL-2, IL-4, GM-CSF

M. pneumoniae, killed murine CLR ↑ IL-6 IL-10, TNF-α, IFN-γ, KC, MCP-1, MIP-1α

Mycoplasma extract murine CLR ↑ IL-6, TNF-α, MCP-1, MIP-1α RANTES IL-17, IL-23, KC

H. influenzae,
macrolide resistant

murine CLR ↓ IL-1β, MIP-2 —

LPS murine TEL ↓ TNF-α, MIP-2 —

Unknown human CLR ↓ IL-6, ↑ IL-10, IFN-γ —

• A literature review: Effects of macrolides on cytokine production during CAP

• ~August 2011, 27 studies



Am Rev Respir Dis. 1993 Nov;148(5):1418-26. 

1993 ATS Guidelines



• October 1996 ~ December 1997

• hospitalized CAP (n=395) 

• severe CAP (n=64): ICU admission 

Am J Respir Crit Care Med. 1998 Oct;158(4):1102-8.

Severe CAP



• In the ICU-admitted patient, current data do not support the use of an antipneumococcal fluoroquinolone alone, 
and therapy should be with a β-lactam plus either a macrolide or quinolone, using a regimen with two 
antipseudomonal agents in appropriate, at risk, patients

Am J Respir Crit Care Med. 2001 Jun;163(7):1730-54. 

2001 ATS Guidelines

Severe CAP: ICU admission
• One of two major criteria

• mechanical ventilation, septic shock
• or two of three minor criteria

• SBP≤90 mm Hg, multilobar disease, PaO2/FIO2 ratio<250
• or two of four BTS criteria

• RR≥30/min, DBP≤60 mm Hg, BUN>19.1 mg/dl, confusion



Clin Infect Dis. 2007 Mar 1;44 Suppl 2(Suppl 2):S27-72.

2007 ATS/IDSA Guidelines



Am J Respir Crit Care Med. 2019 Oct 1;200(7):e45-e67.

2019 ATS/IDSA Guidelines

Severe CAP definition 2007



Am J Respir Crit Care Med. 2019 Oct 1;200(7):e45-e67.

2019 ATS/IDSA Guidelines

BL-M vs BL-FQ?



Intensive Care Med. 2023 Jun;49(6):615-632.

2023 ERS/ESICM/ESCMID/ALAT guidelines

Recommendation

We suggest the addition of macrolides, not fluoroquinolones, to beta-lactams as empirical antibiotic therapy in 
hospitalised patients with sCAP.
Conditional recommendation, very low quality of evidence.

Remark: The task force also considered the duration of treatment of macrolides being between 3 and 5 days. This 
would be a reasonable timing especially in the context of de-escalation therapy.



Intensive Care Med. 2023 Jun;49(6):615-632.

2023 ERS/ESICM/ESCMID/ALAT guidelines



• Double-blind, RCT (n=200)

• Patients: MV (≥48 h) + VAP + sepsis

• June 2004 ~ November 2005

• IV Clarithromycin 1 g for 3 days vs placebo

• VAP 

• new or persistent consolidation 

• purulent secretions

• clinical pulmonary infection score 
(CPIS) >6

• Sepsis: SIRS≥2

• Severe sepsis: sepsis+ ≥ 1 organ failure

• Septic shock: SBP<90 mm Hg+ 
vasopressors for >1 h

Clin Infect Dis. 2008 Apr 15;46(8):1157-64. 

Clarithromycin in VAP and sepsis



Resolution of VAP:  all of the following 
(1) absence of purulent material in TBSs
(2) improvement of the infiltrate on the lung radiography
(3) increase of the ratio of PaO2/FiO2
(4) resolution of the signs of sepsis that led to study enrollment

Clin Infect Dis. 2008 Apr 15;46(8):1157-64. 

Clarithromycin in VAP and sepsis

P=0.036

P=0.049 P=0.004

Resolution of VAP

Time to weaning from MV Time to death from sepsis 



Clin Infect Dis. 2008 Apr 15;46(8):1157-64. 

Clarithromycin in VAP and sepsis

Clarithromycin in patients with VAP and sepsis
• earlier resolution of VAP
• earlier weaning from MV
• later death in those who died of sepsis
• prolongation of the time of progression to MODS
• overall mortality: not different



• Double-blind, RCT (n=600)

• July 2007 ~ April 2011

• placebo or IV clarithromycin 1g for 4 days

• Patients: Gram-negative sepsis

• SIRS ≥2

• Infections: Gram (-) bacteremia, APN, intra-abdominal infection

• Overall 28-day mortality (P=0.671)

• clarithromycin group: 18.5%

• placebo group: 17.1%

• Septic shock and MODS (n=54, P=0.020)

• clarithromycin group: 53.6%

• placebo group: 73.1%

Clarithromycin in Gram negative sepsis

J Antimicrob Chemother. 2014 Apr;69(4):1111-8.



Clarithromycin in Gram negative sepsis

J Antimicrob Chemother. 2014 Apr;69(4):1111-8.

• Clarithromycin
• overall mortality: not different
• decrease of mortality due to septic shock and MODS
• shortened the time until infection resolution among the more severely ill patients
• cost of hospitalization was lower

Survivors with severe sepsis/shock Comparative cost of hospitalization



• Double-blind, RCT (n=200)

→ retrospective analysis, clarithromycin on the 90-day mortality 

• 28-day mortality

• 28% in the placebo arm

• 31% in the clarithromycin arm

• 90-day mortality (P=0.023)

• Placebo: 60% 

• Clarithromycin: 43%

• OR for 90-day death: 0.50 (95% CIs, 0.28-0.58; P=0.024)

Antimicrob Agents Chemother. 2016 May 23;60(6):3640-6.

Clarithromycin in VAP and sepsis: long-term survival



• Double-blind, RCT (n=200)

→ septic shock and MODS (n=69): 36 placebo and 33  clarithromycin

• Inflammatory markers, six consecutive days

Antimicrob Agents Chemother. 2012 Jul;56(7):3819-25. 

Clarithromycin in VAP and sepsis: inflammatory markers

serum IL-10/TNF- ratio↓

P=0.007

Clarithromycin: restore the balance between pro- vs anti-inflammatory mediators in patients with sepsis



• Single center, retrospective propensity analysis

• 2000 ~ 2015

• Patients: CAP + S. pneumoniae bacteremia

• 3rd cephalosporin + macrolide or fluoroquinolone (n=314)

• 3rd cephalosporin monotherapy (n=69)

J Infect. 2018 Apr;76(4):342-347. 

BL vs. BLM or BLFQ in bacteremic pneumococcal pneumonia



J Infect. 2018 Apr;76(4):342-347. 

BL vs. BLM or BLFQ in bacteremic pneumococcal pneumonia

3rd cephalosporin + macrolide or fluoroquinolone
• lower mortality rate than monotherapy



• Randomized noninferiority trial (n=580)

• 2009 ~ 2013

• Patients: hospitalized CAP

• Exclusion: severe pneumonia or PSI V

• β-lactam vs β-lactam + macrolide (clarithromycin 500 mg twice a day)

• Recommended duration of treatment: 5-10 days

• Primary outcome: clinical stability at day 7 

• HR<100/min, SBP>90 mm Hg, BT<38.0°C, RR<24/min, SPO2>90% (RA)

JAMA Intern Med. 2014 Dec;174(12):1894-901.

BL vs BLM in hospitalized moderately severe CAP



• Primary outcome (clinical stability at day 7): not significant

JAMA Intern Med. 2014 Dec;174(12):1894-901.

BL vs BLM in hospitalized moderately severe CAP

Median time to clinical stability
• monotherapy arm: 5.0 days (IQR, 3.8-6.2 days)
• combination arm: 4.5 days (IQR, 3.9-5.1 days)



JAMA Intern Med. 2014 Dec;174(12):1894-901.

BL vs BLM in hospitalized moderately severe CAP

nonsignificant trend toward superiority of combination therapy

Combination therapy
• superior for patients with atypical pathogens
• less readmissions within 30 days
• trend toward better outcome for patients with more severe pneumonia



• A Systematic Review and Meta-Analysis

• 27 observational studies (n=9,850)

• Inclusion

• Population: critically ill patients with CAP 
(admitted to an ICU)

• Exposure: macrolide

• Comparison: nonmacrolide

• Outcome: in-hospital, ICU, 28- or 30-d mortality

Crit Care Med. 2014 Feb;42(2):420-32. 

Macrolide combination in severe CAP

Pooled adjusted risk estimates (n = 9)

Macrolide use 
• lower risk of mortality
• 21% vs 24% (RR, 0.82; 95% CI, 0.70–0.97; p = 0.02)



• Prospective observational cohort study (n=956)

• Patients: CAP admitted to ICU

• 1997 ~ 2010

Crit Care. 2013 Nov 7;17(6):R265

BL vs BLM or BLFQ in severe CAP

Monotherapy Dual therapy

Parameters
Total population 
(n = 471)

Total population 
(n = 394)

β-lactam + Macrolide 
(n = 164)

β-lactam + Fluoroqu
ino-lone (n = 230)

Variables at admission

Male, n (%) 301 (63.9) 274 (69.5) 110 (67.1) 164 (71.3)

Age in years 60 [45; 75] 64 [48; 77] 64 [49; 79] 64 [47; 76]

Scores, n (%)

SAPSII*£ 47 [34; 60] 39.5 [28; 57] 37 [28.5; 51] 43[28; 63]

SOFA score£ 6 [4; 9] 6 [3; 9] 5 [3; 8] 7 [4; 10]

LOD score*£ 5 [3; 7] 4 [2; 7] 3 [2; 5.5] 4 [2; 8]

Coma Glasgow Scale*£ 8 [4; 15] 15 [8.5; 15] 15 [11;15] 14 [7; 15]

CURB-65,* n (%)

0 3 (0.6) 7 (1.8) 1 (0.6) 6 (2.6)

1 20 (4.2) 38 (9.6) 15 (9.1) 23 (10.0)

2 88 (18.7) 71 (18.0) 34 (20.7) 37 (16.1)

3 157 (33.3) 107 (27.2) 42 (25.6) 65 (28.3)

4 122 (25.9) 107 (27.2) 46 (28.0) 61 (26.5)

5 81 (17.2) 64 (16.2) 26 (15.9) 38 (16.5)

Sepsis, n (%) 458 (97.2) 383 (97.2) 158 (96.3) 225 (97.8)

Severe sepsis, n (%) * 395 (83.9) 360 (91.4) 146 (89) 214 (93.0)

Septic shock, n (%)* 146 (31.0) 152(38.6) 55 (33.5) 97(42.2)

Treatments, n (%) unless otherwise stated

Invasive ventilation*£ 340 (72.2) 207 (52.5) 73 (44.5) 134 (58.3)

vasoactive agents*£ 189 (40.1) 191 (48.5) 67 (40.9) 124 (53.9)

Corticosteroids* 69 (14.6) 96 (24.4) 40 (24.4) 56 (24.3)

Hemodialysis 23 (4.9) 31 (7.9) 11 (6.37) 20 (8.7)

Comparison of the monotherapy and dual therapy groups



Crit Care. 2013 Nov 7;17(6):R265

BL vs BLM or BLFQ in severe CAP

Monotherapy (β-lactam) Dual therapy

Parameters Total population (n = 471)
Total population 
(n = 394)

β-lactam + Macrolide 
(n = 164)

β-lactam + Fluoroqu
ino-lone (n = 230)

Organisms, n (%)

Streptococcus pneumoniae*£ 125 (26.5) 69 (17.5) 42 (25.6) 27 (11.7)

Staphylococcus aureus*£ 65 (13.8) 25 (6.3) 5 (3.0) 20 (8.7)

Streptococcus spp. 22 (4.7) 9 (2.3) 2 (1.2) 7 (3.0)

Enterocococcus spp. 3 (0.6) 0 (0) 0 (0) 0 (0)

Hemophilus influenzae* 57 (12.1) 29 (7.4) 15 (9.1) 14 (6.1)

Klebsiella pneumoniae 16 (3.4) 8 (2.0) 3 (1.8) 5 (2.2)

Escherichia coli 23 (4.9) 10 (2.5) 2 (1.2) 8 (3.5)

Enterobacteriaceae spp.* 11 (2.3) 2 (0.5) 1 (0.6) 1 (0.4)

Serratia marescens 3 (0.6) 1 (0.3) 0 (0) 1 (0.4)

Proteus mirabilis 7 (1.5) 1 (0.3) 0 (0) 1 (0.4)

Pseudomonas aeruginosa 13 (2.8) 14 (3.6) 5 (3.0) 9 (3.9)

Legionella pneumophila* 1 (0.2) 9 (2.3) 5 (3.0) 4 (1.7)

Mycoplasma pneumoniae 0 (0) 0 (0) 0 (0) 0 (0)

Chlamydia pneumoniae 0 (0)) 2 (0.5) 0 (0) 2 (0.9)

Mycobacterium tuberculosis£ 3 (0.6) 6 (1.5) 5 (3.0) 1 (0.4)

Aspergillus fumigatus 0 (0) 3 (0.8) 2 (1.2) 1 (0.4)

Viruses* 6 (1.3) 15 (3.8) 7 (4.3) 8 (3.5)

Other 6 (1.3) 6 (1.5) 1 (06) 5 (2.2)

Multiple organisms* 62 (13.2) 22 (5.6) 8 (4.9) 14 (6.1)

None identified* 182 (38.6) 207 (52.5) 77 (47.0) 130 (56.5)

Bacteremia* 74 (15.7) 42 (10.7) 15 (9.1) 27 (11.7)

ICU stay in days, median [IQR] 6 [3; 15] 7 [3; 16] 7 [3.5; 15.5] 8 [3; 17]

Hospital stay in days, median [IQR] 15 [8; 33] 18 [10; 31] 17.5 [10.5; 35] 18 [9; 30]

Patients who died within 60 days, £ n (%) 123 (26.1) 107 (27.2) 35 (21.3) 72 (31.3)

Comparison of the monotherapy and dual therapy groups

BLFQ group
• greater disease severity
• higher crude 60-day mortality



Crit Care. 2013 Nov 7;17(6):R265

BL vs BLM or BLFQ in severe CAP

initial adequate antibiotic therapy is important

No difference in mortality between a combination 
vs monotherapy in severe CAP 



• Retrospective analysis of prospectively collected data

• matched comparator study

• Patients: CAP and sepsis (by sepsis-3 definition)

• IV Clarithromycin 500 mg twice daily for 7 days

• IV azithromycin 500 mg once daily for 7 days

• Primary endpoint

• 28-day mortality between CL and BL groups

Int J Antimicrob Agents. 2020 Jan;55(1):105836.

Clarithromycin in CAP with sepsis

Matching process to define the β-lactam and fluoroquinolone groups 

CL group: BL+CL BL group: BL monoAZI group: BL+AZI FQ group: FQ mono



Int J Antimicrob Agents. 2020 Jan;55(1):105836.

Clarithromycin in CAP with sepsis



Int J Antimicrob Agents. 2020 Jan;55(1):105836.

Clarithromycin in CAP with sepsis

28-day mortality (P=0.009)
• β-lactam group: 36.2% 
• Clarithromycin group: 20.8% 

28-day mortality 
• azithromycin group : 33.8% 
• fluoroquinolone group: 32.3%

In severe CAP (CAP with sepsis)
• CL+BL is superior to AZI+BL, FQ, BL
• survival benefit is due to the CL not AZI



• ACCESS trial: clarithromycin for early anti-inflammatory responses in CAP 

• Phase 3 prospective, double-blind RCT (n=278)

• Patients: CAP, SIRS ≥ 2, SOFA score≥ 2, procalcitonin ≥0.25 ng/mL

• Jan 25, 2021 ~April 11, 2023

• Antibiotics

• IV ceftriaxone 2 g once daily or β-lactam/β-lactamase inhibitor 

• + oral placebo or oral clarithromycin 500 mg twice daily for 7 days

• Legionella spp or atypical pathogens: treatment switched to once-daily IV moxifloxacin (400 mg)

• Blood sample: cytokine measurements, isolation of peripheral blood mononuclear cells (PBMCs) for cytokine stimulation 

• Primary composite endpoint at day 4 

• (1) early clinical response: respiratory symptom severity score ≥ of 50% ↓

AND 

• (2) early inflammatory response

• SOFA score ≥ 30% ↓ 

• or favorable procalcitonin kinetics: from baseline ≥80% ↓ 

• or procalcitonin <0.25 ng/mL

Lancet Respir Med. 2024 Apr;12(4):294-304.

BL vs BLM in CAP with sepsis (ACCESS trial)



Lancet Respir Med. 2024 Apr;12(4):294-304.

ACCESS trial



Lancet Respir Med. 2024 Apr;12(4):294-304.

ACCESS trial

Primary endpoint at day 4

Development of new sepsis episode

90-day mortality

28-day mortality



Pediatr Clin North Am. 2008 Jun; 55(3): 647–xi.

ACCESS trial

Production of TNFα by circulating PBMCs

Decrease in IL-10 (≥25% baseline or <lower limit)

Decrease in IL-8/IL-10 (15%≤baseline) 

Effect of clarithromycin treatment on cytokine kinetics on day 4

Immunoparalysis: persistence of a marked compensatory anti-
inflammatory innate immune response following an insult such 
as sepsis or trauma
• proinflammatory(IL-8)/anti-inflammatory (IL-10) ↓
• production of TNFα by circulating PBMCs ↓



Lancet Respir Med. 2024 Apr;12(4):294-304.

ACCESS trial

Addition of clarithromycin in CAP with sepsis

• early clinical response↑

• inflammatory burden of the host↓

• progression to organ dysfunction↓

• development of new sepsis↓

• hospital stay↓

• 6.2% reduction in 28-day mortality: not significant, but might be underpowered

• Serious treatment-emergent adverse events by day 90: OR 0.67 [95% CI 0.42 to 1.11] (p=0.14)

• Clinical benefit may be reverse the immunoparalysis

• TNFα from circulating PBMCs↑

• Circulating IL-10↓



• Multicentre prospective study (n=2,436), 6-months, MV≥48h 

• Patients (n=218): intubated severe CAP + (Sepsis, severe sepsis and septic shock)

• Combination therapy (n=175) → in accordance with the 2007 IDSA/ATS guidelines: 100 patients

Intensive Care Med. 2010 Apr;36(4):612-20. 

BLM vs BLFQ in intubated severe CAP with sepsis



Intensive Care Med. 2010 Apr;36(4):612-20. 

BLM vs BLFQ in intubated severe CAP with sepsis

P = 0.04

60-day mortality

HR of macrolide for ICU mortality compared to quinolone: 0.48 (95% CI 0.23–0.97)

Macrolide in combination therapy improves survival when compared to fluoroquinolones

Lower ICU mortality in macrolide group 60-day mortality in severe sepsis/ septic shock

P = 0.03



• a Systemic Review and Meta-Analysis (8 studies, 3,873 patients)

• ~December 2015

• Inclusion: severe CAP, exposure to BL-M or BL-F combination

• Exclusion: outpatients, non-severe CAP, HCAP, HAP, VAP

• Mortality

• BL-M group: 19.4%

• BL-F group: 26.8% 

• OR 0.68; 95% CI 0.49 to 0.94 (P = 0.02)

J Korean Med Sci. 2017 Jan;32(1):77-84. 

BLM vs BLFQ in severe CAP



J Korean Med Sci. 2017 Jan;32(1):77-84. 

BLM vs BLFQ in severe CAP

BL-M compared to BL-F for severe CAP: may be more effective in reducing overall mortality and length of hospital stay

(A) Thirty-days mortality  (B) ICU mortality (A) Length of hospital stay  (B) Length of ICU stay



Take home message

• Biphasic effect of macrolides: antibacterial and anti-inflammatory effects

• Current guidelines suggest the addition of macrolides, not fluoroquinolones, to beta-lactams as empirical 
antibiotic therapy in patients with severe CAP.

• Clinical benefit of macrolide may be reverse the immunoparalysis in patients with CAP with sepsis

• ACCESS study suggested that the best candidates for oral clarithromycin treatment are patients with moderate or 
severe CAP in the early stages of sepsis
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