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SEVERITY GUIDES MACROLIDE PRESCRIPTION

META-ANALYSIS OF 16 OBSERVATIONAL STUDIES
(Nie W, et al. J Antimicrob Chemother 2014; 69: 1441)

Characteristic No of studies OR (95%CIs) P
All studies 16 0.66 (0.61-0.77) <0.0001
Severe 7 0.66 (0.58-0.76) <0.0001

Pneumococcal 6 0.59 (0.37-0.95) 0.03



PARADOX PHENOMENON

Survival benefit

Nie W, et al. J Antimicrob Chemother 2014; 69: 1441

77 macrolide resistance

3626 S.pneumoniae isolates : | ' 1 e

) ¢ \ Y - 5%-<50%

Blood= 43.9%; respiratory 56.1% 2 B VW e
: X Data notavailable

Gupta V, et al. Open Forum Infect Dis 2021; 8: ofab063



MACROLIDES AND TREATMENT FAILURE OF
COMMUNITY-ACQUIRED PNEUMONIA

(Reiner-Benaim A, et al. Eur J Clin Microbiol Infect Dis 2022; 41: 99)

 Database of Maccabi Healthcare Services
« January 2010-April 2020

« Failure: incidence during the first 14 days from start of treatment of any of need for
hospitalization; 2" therapy; death

Cephalosporins + atypical coverage** 0.77 (0.73-0.81) <0.0001
Penicillins 1.25(1.16-1.34) <0.0001
Fluoroquinolones 1.10 (1.01-1.20) 0.056

Penicillins + atypical coverage** 0.85 (0.77-0.95) 0.0009

Fluoroquinolones + atypical coverage** | 1.16 (0.94-1.42) 0.266
*reference: cephalosporins - -
**macrolide or tetracycline Macrolide intake 0.93 (0.88-0.98) 0.012
ClI: confidence interval




PoONPE

PUBLISHED STUDIES BETWEEN 2016 AND 2021 ON THE
ADJUNCTIVE ROLE OF MACROLIDES FOR SEVERE CAP

Retrospectlve analysis e No macrolide= 302 Streptococcus pneumoniae 75%  In-hospital 30-day mortality for
from the CAPO o Macrolide= 247 severe CAP:
database * No-macrolide 16.4%
* Macrolide 5.8%; p: 0.027
2 Retrospective analysis e B-lactam = 369 S. pneumoniae 17.9% vs 18.2%  30-day mortality: 13.8% vs 1.8%

* E{;i%ﬁgeﬂuzszs K. pneumoniae 15.4% vs 9.3% (p<0.001)
3 Prospective cohort o B-lactam plus S. pneumoniae 45% vs 44% 30-day mortality
macrolide= 932; Polymicrobial 16% vs 12% o Overall 5% vs 8% (p: 0.015)
severe 57% e  CRP >150 mg/l 3% vs 8%
o Fluoroquinolone + [3- 9 0 VS 670
lactam= 783 e
4 Open-label quasi-RCT e Ceftriaxone + S. pneumoniae 33.6% vs 24.1%  Efficacy end-of-treatment: 57%

clarithromycin (n=104)
e  Ampicillin/sulbactam +
clarithromycin (n=108)

O .
M. pneumoniae 36.5% vs 25.9% vs 94% (p: 0.055)

CAP: community-acquired pneumonia

Arnold FW, et al. Resp Med 2018; 140: 115 CRP: C-reactive protein

Okumura J, et al. Respirology 2018; 23: 526
Ceccato A, et al. Chest 2019; 155: 795
Hamao N, et al. BMC Pulm Med 2020; 20: 160 *p-values refer to comparisons with the 3-lactam plus clarithromycin group



I Patients with documented infection and >2 SIRS criteria= 6,213 |

v

I Patients with CAP= 1,396 I

Excluded= 172

*  Did not meet Sepsis-3 definitions= 216
*  Lost to follow-up=6

I Patients with CAP and sepsis (Sepsis-3)= 1,174 I—

B-lactam group= 529

Clarithromycin group= 136 - Intake of any macrolide=0
+  Excluded = 6 (no B-lactam intake= 6) *  Excluded= 79 (Intake of quinolones= 47; intake of

— ceftazidime= 32)
Analyzed 130 « Matching for: APACHE I, SOFA, CCl, PSI, B-lactam

Analyzed= 130

Azithromycin group= 196
* Excluded = 16 (no B-lactam intake= 16)
*  Matching for: APACHE Il, SOFA, CCI, PSI, B-lactam ]
Analyzed= 130 Respiratory

fluoroquinolone group= 162

* Excluded= 6 (Intake of macrolides=1; intake of antibiotics= 5)
APACHE: acute physiology and chronic health evaluation . Matching for: APACHE Il, SOFA, PSI, CCI

CAP: community-acquired pneumonia
Analyzed= 130

CCI: Charlson’s Comorbidity Index
PSI: pneumonia severity index
SOFA: sequential organ failure assessment



MULTICENTER STUDY FROM GREECE

(Kyriazopoulou E, et al. Intern J Antimicrob Agents 2020; 55: 105836)

_
+ f-lactam + B-lactam guinolone
130 30 0 130 |

APACHE: acute physiology and chronic health evaluation
CCI: Charlson’s Comorbidity Index

PSI: pneumonia severity index

SOFA: sequential organ failure assessment



Cumulative survival (%)
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p: 0.008

28-DAY MORTALITY

CLARITHROMYCIN + B-LACTAMS VS B-LACTAMS
(Kyriazopoulou E, et al. Intern J Antimicrob Agents 2020; 55: 105836)

log-rank: 7.06
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28-DAY MORTALITY:
ALL GROUP COMPARISONS

60 -
OR: 0.46 (0.47-0.80); p: 0.009
<€ >
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OR: 0.53 (0.31-0.96); p: 0.036
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OR: 0.51
(0.29-0.89)
p: 0.019

28-day mortality (%) +95%CI
N )
o =)

-
o

o

Cl: confidence interval Clarithromycin + B- Azithromycin + - Fluoroquinolone B-lactam
OR: odds ratio lactam lactam



TIME TO DEVELOPMENT OF
ORGAN DYSFUNCTION

‘ ——Clarithromycin (n=125) ——3-lactam comparator (n=123) ‘

40 -

log-rank: 5.45

p: 0.021

Cumulative % of cases developing organ dysfunction

0 4 8 12 16 20 24 28
Time to organ dysfunction (days)



EFFECT ON PNEUMONIA RESOLUTION

100 OR: 1.76 (1.04-2.98); p: 0.046
>
80 | OR: 2.07 (1.22-3.49); p: 0.006
o
N~
uw
T 60 1
= OR: 1.44
= (0.85-2.46)
2 p: 0.177
5 40 4
(=]
s
o
20 +
0 o

Clarithromycin + B- Azithromycin + 3- Fluoroquinolone B-lactam

Cl: confidence interval
lactam lactam

OR: odds ratio



Concentration (mg/L)

T penetration in the epithelial lining fluid (E

Danesi R et al. J Antimicrob Chemother 2003; 51: 939

POSSIBLE EXPLANATION 1:

I\/IedianAzithromycin ELF- 1-01Ug/m|

Epithelial
wop Plasma o | ining Fluid
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Azithromycin concentrations
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A Lung
O Bronchial washing
O Plasma
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Time after last dose (h)

|\/Iedia‘nCIarithromyicin ELF - 34-4H9/m|

Gotfried MH et al.”J Antimicrob Chemother 2003; 52: 450




POSSIBLE EXPLANATION 2: MODULATION OF

THE ACUTE INFLAMMATORY RESPONSE
HOW TO EVIDENCE IN A CLINICAL SETTING?

Study a setting of high mortality

Infections caused by Gram-negative isolates outside the macrolide
antimicrobial spectrum

Two studies

« Gram-negative sepsis?
« Ventilator-associated pneumonia?

1. Giamarellos-Bourboulis EJ, et al. J Antimicrob Chemother 2014; 69: 1111
2. Giamarellos-Bourboulis EJ, et al. Clin Infect Dis 2008; 46; 1157



H BAPYTHTA THZ INEYMONIAZ NMOY 2YNAEETAI ME
TO MHXANIKO AEPIZMO

(Giamarellos-Bourboulis EJ, et al. Clin Infect Dis 2008, 46: 1157)

(N= 100) PLACEBO +
ANTIBIOTIKA

(100) KAAPIOPOMYKINH + ANTIBIOTIKA

1000 mg nuepnoiws wpldia Eyxuan X 3 NUEPES

64% TeKuNpPiwon TTaboyévwy
OAA 1ToAUQVOEKTIKG Gram-apvnTIKA

ClinicalTrials.gov NCT 00297674



% aoBevwyv TTOoU emIRiwoav

EMIAPAZH 2TH AYZH THZ VAP
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EmBiwon (%)

H TEAIKH ENMIBIQZH!!!

(Tsaganos T, et al. Antimicrob Agents Chemother 2016; E-pub Apr28)
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p: 0.001
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TI 2YMBAINEI META THN HMEPA 28;

(Tsaganos T, et al. Antimicrob Agents Chemother 2016; E-pub Apr28)

META®OPA XTHN MTEPYTA KAI
EZOAOZ(%)

100 -
80 -
60 -
40 -
20 -

p: 0.005

Eikoviko KAapi@popukivn



O ANMANOPQIMOZ MNPOBAHMATIZMOZ.:

H EMIBIQZH KOZTIZEI!!!

(Tsaganos T, et al. Antimicrob Agents Chemother 2016; E-pub Apr28)
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OPOZ

KaramrAngia/MODS
4 IL-10/TNFa

MONOKYTTAPA .......................................
| OXIMODS " OXIMODS | OXIMODS |
P . T mCD86 E ' 1 TNFa : i TMTREM-1 !
( g ) : TTNFG : L : TTNFG i
- KaratrAngia/MODS
KaramrAngia/MODS T Apoptosis KaramrAngia/MODS
T mTREM-1 T mCD86 2 IL-6
{ TNFa
TIL-6
0 1 2 3 4 5 6
RXx RXx RXx

Spyridaki A, et al. Antimicrob Agents Chemother 2012; 56: 3819



200+

150

LInits

50

100

H ZHWYH XAPAKTHPIZETAI ANO

(Boomer JS, et al. JAMA 2011, 306: 2594-2605)
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Anti-inflammatory Clarithromycin to Improve
SARS-CoV 2 Infection Early: ACHIEVE trial

(Tsiakos K, et al. Infect Dis Ther 2021; 10: 2333)

« Open-label, single-arm, 90 hospitalized adults with COVID-19 pneumonia
« WHO-CPS4o0r5

» Oral 500mg clarithromycin 500mg twice daily for 7 days

« Primary endpoint: patients recovered at the end of treatment

Primary endpoint
100

75 OR: 6.62

95% Cls: 1.2-32.6

50 o p: 0.030*

% * 95% Cls

* After forward step-wise logistic regression analysis
Cl: confidence interval 25 1
CPS: clinical progression scale

OR: odds ratio 0 -
WHO: World Health Organization Early start (<=5 days) (n= 48) Late start (>5 days) (n=42)




AMNOAEI=H: AOIMQZ=EIZ AINO NMAOGOI'ONA
EKTOZ TOY PAZMATOZ TON MAKPOAIAQN

(Giamarellos-Bourboulis EJ, et al. J Antimicrob Chemother 2014, 69: 1111-118)

AZOENEIX ME >HWH KOINOTHTAZ 'H NO>XOKOMEIAKH ZHWH (v= 654)

MpwTtotrabrg-6eutepoTTadrg Gram-apvnTikr BakTnpiaipio/O&eia TTueAoveppiTida/Ogeia evdokolAlakr) Aoiywén

ATIOKAEIZOHKAN (v= 54)

AAQwn pakpoAidwy (v= 53)
Apvnon ouykartdBeong (v =1)

EIKONIKO (v=298) + | IV KAAPIOPOMYKINH (v= 302) +

ANTIMIKPOBIAKA ANTIMIKPOBIAKA

1000 mg nuepnoiwc wplaia Eyxuon x 4
Mpdéwaon diakotri= 20 NUEPEC

AvoAuBnkav= 298 Mpdwpn dIaKOTTA= 49

AvoAuBnkav= 302

www.clinicaltrials.gov (NCT 01223690)
EudraCT number 2006-004886-33



http://www.clinicaltrials.gov/

KATAAHKTIKA ZHMEIA

» [lpwroyevEC KATAANKTIKO ONMEIO

@vnrotnTa a1rdé ocofapny onwn/katatAngia + MODS

o AEUTEPOYEVEC KATAANKTIKO ONUEIO ‘
Xpovog AUong TG €0Tiag anyng

www.clinicaltrials.gov (NCT 01223690)
EudraCT number 2006-004886-33



http://www.clinicaltrials.gov/

XAPAKTHPIZTIKA BAPEQZ NMAZXONTQN

Eikoviké | KAapiBpouukivn p

APACHE Il 12.8+7.3 13.7+7.6 0.116

WBCs (/mm3) 15133.9 15291.2 0.851
+11215.8 + 8587.6

270010 oNWNG

ATIAR ofwn | 189 (63.4%) | 177 (58.6%)

SoBapn ZAwn| 65 (21.8%) | 79 (26.2%) | 0.412

2NTITIKA KatatrAngia | 44 (14.7%) 46 (15.2%)




KATAAAHAOTHTA XOPHIOYMENQN

ANTIMIKPOBIAKQN
Eikoviké | KAapiBpopukivn P
Evaiobnoia TaBoyovwyv 48 (78.7%) 59 (88.1%) 0.232
AIMATOZX oTta xopnyouueva

QVTIMIKPORBIOKA

Eikoviké | KAapiBpopukivn P

EvaioBnoia Taboydvwy 63 (86.3%) 60 (93.8%) 0.170
OYPQN oTa xopnyoupeva
QVTIMIKPOBIOKA




OvnroTnta (%)

ONHTOTHTA
ANO ZHMNTIKH KATAINAH=IA + MODS

EIKONIKO KAAPIOPOMYKINH

100
p: 0.020 10

80 73.1%

ZXETIKOG Kivduvog BavdaTou




EMNIAPAZH 2TH AYZH THZ ZHINTIKHZ E2TIAZ
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REVERSAL OF IMMUNOPARALYSIS

(Spyridaki A, et al. Antimicrob Agents Chemother 2012; 56: 3819)

EPlacebo mClarithromycin
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p: 0.040

30 A

20 -

IL-10/TNFa

10 -

No Yes
Presence of MODS and septic shock

IL: interleukin

LPS: lipopolysaccharide

MODS: multiple organ dysfunction syndrome
TNFa: tumor necrosis factor-alpha
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p: 0.024

No Yes
Presence of MODS and septic shock

p: 0.015

BPlacebo mClarithromycin

No Yes
Presence of MODS and septic shock



ACHIEVE: CYTOKINE STIMULATION
TARGETING SARS-CoV-2

(Tsiakos K, et al. Infect Dis Ther 2021; 10: 2333)

IFNy C.albicans-stimulation for 5 days

2000 -
RdRp gene detection at EOT
1500 ¢ p< 0.0001 2000 -
£
5 1000 +
1500 +
p= 0.041
500 - ©
=
< 1000 -
0 ————— =
LL
Day 1 (before treatment, n= 67) Day 8 (EOT, n= 64) -
500 »
EOT: end-of-treatment
IFNy: interferon-gamma 0
IL: interleukin Dectable (n= 18) Undectable (n= 34)

n: number of patients
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MAIN PILLARS OF PNEUMONIA MANAGEMENT
(Martin-Loeches & Torres. Curr Opin Pulm Med 2021; 27: 210)

Antibiotics

Thorough choice:
microbiology * B-lactam + Duration of

(Culture,

Severity
assessment
+ CURBG65

Hospitalized : Pneur_noma B-lactam + + Based on
Severity

Severe nd macrolide clinical
Non- naex Preferable in stability
responders severe CAP

macrolide antibiotics:
* Quinolone * Minimum 5
days

serology,
PCR) for:

CAP: community-acquired pneumonia
PCR: multiplex panels of polymerase chain reaction for syndromic testing



