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Ot pakpoAildec wc avtipkpofLaka

= Aoun:
* AaktuAlog B-Aaktovng pe 14 —— . REm
(epuBpopnukivn, kKAapBpopukivn) N pﬁly_peptide
15 uéAn (altBpopukivn) Sl ® @

= Mnxaviopocg 6paonc

* Avaotpeun ovvdeon pe tnv 50S
UTIOOVAO A TWV PLROCWHATWY TWV
LLLKPOOPYQVLO LWV

Transferase

Macrolides site

Q
AT -

mRNA
template

* [Mapeumodlon Tne KeTaKivNONC TNG
noAuTentidiknc aAvoidag amo tn tRNA
Beon A otn Beon P

* ALaKOT) TNG MPWTIEivoouvOeonc

Goodman & Gillman’s Pharmacological basis of Therapeutics, 13t Ed (2018;1053)



MOoKpOALOEC: AVTLULKPOPBLOKO paoua

Macrolides Table 6-6 Antimicrobial Activity of Macrolides

Gram- Gram-positive bacteria Some Streptococcus pyogenes
ositive o c :
P Some viridans streptococci
@ -»> Some Streptococcus pneumoniae
Some Staphylococcus aureus
Gram-
negative _ Gram-negative bacteria Neisseria spp.

& - Some Haemophilus influenzae
Bordetella pertussis
Anaerobes Atypical bacteria Chlamydia spp.
@ -> @ Mycoplasma spp.
Legionella pneumophila
Some Rickettsia spp.

Atypical

Mycobacteria Mycobacterium avium complex
-> :
Mycobacterium leprae
Spirochetes Treponema pallidum
Borrelia burgdorferi

Antibiotic Basics for Clinicians, 2" Ed (2013;63)



[TAEIOTPONIKE2Z APA2EI2 MAKPOAIAQN

MH ANOXOAONIKEL ANOLOAOTIKEL
= Apdon oto emOAALO TWV " Apaon otny eKKivnon Tng
aepohOpwV 08wV 0lVOOOAOYLKNG QTOKPLONG

(puokn/eyyevic avooia)

= Apdon otnv aAAnAenibpaon = Apdon otnVv nopaywyn

naBoyovou — EevioTth

, , XNUELOKWWV/
® Apaon otn AoLpoyovikoTnTa Tou KUTTAPOKLVGV/QUENTIKWV
naBboyovou TIAPAYOVIWV
= ApAOn O€ KUTTOPLKEC AELTOUPYLEG
OVOCOKUTTAP WV

= Apdon oto oxnuatiopo NET



AEAOMENA BA2IKH2 EPEYNA2



B e Ot pakpoAidec oav
= S QLVOCOTPOTIOMOLNTIKOL
% Alveolar macrophage - - 7-[ a p av O V-t 8 c

‘ Monocyte-derived M2 cell
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and quorum N 1
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& o : : AvooTOAN quorum sensing Kat
= ., ndothe AP qug ) biofi
@ g eI R oxnuatiopou biofilm

2. Melwon PAMPs, avaotoAr ékdpaong
TLRs
3. AvaotoAn mapaywyng mpo-eAeyovwdwyY
KUTTOPOKLWVWV Kal xnuetokvwy (TNFa, IL-
1b, IL-6, IL-8 IFN-y
1 4. Melwon avtipikpoBLlakwy mentidiwy otov
nvevupova, enidpacn oto oxnUaTopo NET

5. AlEyepon TNG aMOMTWoNg Twv
oubetepodidwy, Kal o€ UKPOTEPO Babuo
TWV LOVOKUTTAPWY KAl TWV

D4 T cell
®

Intracellular
killing

(herlnokine AA / @ Releaseof °® g
release A A A
s DAMPs r(“’\
AAT, j

©®

Sequence of
inflammatory events
from pathogen
invasion to
resolution

Tolerogenic

monocyte

differentiation

and
lymphocyte
apoptosi

Antimicrobial <
L
Pro-inflammatory ..: ® 00

gtokine © © 9% @
elease LY

AeUPOKUTAPWYV

Extpornn tng dtadopormnoinong Twv
LLOVOKUTTAPWYV TIPOC 0VOXOYOVO
dawvotumno

OL HLaKpPOALSEG PAIVETOL OTL EMLTANXVUVOUV. THV

OlVOOOAOYLKR OMLOLOOTOOL0, SLOTPWVTAG I Kol
£VLOYUOVTOG THV QVILLKPOBLAKN QLuVaL

Lancet Resp Med 2020;8:619-30



Apdon oTo eruBnALo Twv AgPOPOPWY 08WVFAR)

= BAevva:
®* HepuBpopukivn kal n kKAaplBpouuKkivn LELWVOUV TN XPOVLOL UTIEPEKKPLOT) TWV
agpaywywy, mBava pecw avaotoAnc ekkponc Cl kat H20 amno to BAevvoyovo.

® AvaoTteAouV TNV mapaywyrn tTou cuotatikou tne BAEvwac MUCS5AC (mucin) n
omola enayetal ano C. pneumoniae

* H kAaplBpopukivn BeAtiwvel tn dtakivnon (transportability) Twv avamveuoTIKWY
EKKploewV

* MEelwVvouV TNV MOoOTNTA TWV MTUEAWY 0€ a.oBeVe(C e BpoyxekTaoia Kal
TpOTomoLoLV TN ouvBeon tnC BAEVvVAC OLEUKOAUVOVTOC TNV ATTOUAKPUVOH TNG
" AvarmveuoTiko eruBnALo:
* [pootaocia amno tn PAarmtik) Spdon Twv GAEyUoOVWOWY HECOAABNTWY
® BeAtiwon tng SuAeltoupyiag TwWV KPOCOWV TIOU TIPOKAAELTAL Ao TOUG
dAeypovwoEeLC pecoAaBntec

Chest 2002; 122:213-218, Pulm Pharmacol Ther. 2009;22:580-6, Antimicrob. Agents Chemother. 1995;39:1688-1690



Apaon otnv aAAnAemnidpaon nmaboyovou- Eeviotn

" Quorum sensing: SLaKUTTAPLKA ETILKOWVWVIA avapopLKA UE TNV TTUKVOTNTA TOU
KUTTOPLKOU MANBUoOU Kal Ttpooapoyr YoVIOLOKAC EKdpaonc.
®* To quorum sensing xpnomonms'aat amno Ta BaKrr']pLa yla tn pueuton OPLOUEVWVY

cbouvorunu«uv XAPOKTNPLOTIKWY OTIWGE N KLVNTIKOTNTA, 0 OXNUATIONOG biofilm kal n ekdppaon
TAPAYOVTWY AOLLOYOVIKOTNTAG.

® KAwLlka kat in vitro dedopeva Oelyvouv avaoToAr) TOU quorum sensing amo Ti¢ LakpoAlOeC
LAAAOV LECW QVAOTOANG TNG METAYPAPNG TWV EOLKWY YovIdiwv Tou quorum sensing.

= Biofilm
* Aedopéva amo (wikd povteha / kKAvika dedopéva elyvouv OtL ol pakpoAideg éxouv
EVEPYETIKN 6pAon 0TO oXNUATLONO Tou biofilm

* [leploocotepa dedopeva yla Ps. aeruginosa aAAad umtapyouv dedopeva Kal Yo AAAOUC
LLLKpOOpYQVIoUOUC OTwG H. Influenzae, S. Epidermidis & S. aureus

* HkAaplBpopukivn xeL Autikn dpaon oto biofilm, oe melpapatiko (wiko LoviEAO
ooTeOMUEA(TLONOC

* H kAapBpopukivn exeL euepYETIKA dpAaon 0TO OXNUATIOHO biofilm oe melpapatikd (wiko
LLOVTEAO XpOvLag Aolpwéng avarmveuoTtikol amo Ps aeruginosa

Clin Orthop Relat Res;2005;430:171-5, J Antimicrob Chemother 2011;66:1318-23,



Apaon otn AOLLOYOVIKOTNTO

[MPOOKOAANTIKOTNTA:

* Agdopévain vivo & in vitro Selyvouv pelwpévn pookoAAnTikotnta Pseudomonas aeruginosa ota
KUTTOPA TOU QVATVEUOTLKOU eTiBnAlou mapouaoio pakpoAidng

* Mewwpévn ékdpaon ICAM-1, sICAM-1, e-selectin, B-2-integrins (CD11b/CD18), VCAM-1, LFA3,
Mac-1, beta-2-integrins (CD11b/CD18).
Kiwntikotnta: 'EkBeon tnc Ps aeruginosa o€ yapnAeg 60oelc pakpoAidbne odnyel pe
LELWIEVN KLVNTLKOTNTA TOU ULKPOOPYAVIOUOU, LLE ATIOTEAECLOL EUKOAOTEPN
dayokUTTAPWON ToU amo ta KUPEALOKA pakpodpaya.
* AvaotoAr tng mapaywyng flagellin — to kUpPLO cUCTATIKO TOU pAOTLYioU
* Alatapaxn tTng ouvBeong Twv Tpxdiwy Ttumou 1V
Mapaywyr ToEvwy:
® Psaeruginosa: avaoToAr mapaywync onwc e¢wtoéivn A, ehaotdon, dwodoAunaon C, Dnaon,
AeklBwvaon, yehatvaon, AUmaon Kal muokuavivn
* Strep pneumoniae: avaoTOAN Tapaywyrc MVeUOAUGVNC (BAOLKOC MaPAyoVTOag
AoLoyovikotnTag)
® Staph aureus: avaotoAn mapaywyng Aeukoktovivng Panton-Valentine kat atpoAucivng
* Evtepoatpoppaytko E coli: avaotoAn mapaywyng shiga-like toéivng

Med Inflamm 2012;584262, Respiration 2011;81:67—74, Antimicrob Agents Chemother 2000;44: 28695—-287



Efficacy and Safety of Liposomal Clarithromycin and Its Effect
on Pseudomonas aeruginosa Virulence Factors

= Liposomal clarithromycin reduced

the bacterial growth within the @ 1 ®) os

biofilm by 3 to 4 log units (P < 4g o TS

or gl SR 1
= All iposomal formulations " S " S

significantly reduced elastase and “1@0@“‘“@,;&9;5&6" @\p °@,V

protease production. Chitinase © @ 2

production was significantly reduced
by Neg-Lipo-CAM.
= Liposomal clarithromycin reduced

bacterial twitching, swarming, and
swimming motilities.

Protea
Inhi bltlon zone

Elastase
[OD495/0Dgg0]
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Antimicrob Agents Chemother. 2013;57:2694-2704.



Clarithromycin alone and in combination with ceftriaxone
inhibits the production of pneumolysin

= Exposure of not only macrolide- 2007
susceptible strains, but also the
macrolide-resistant strains, of S.
pneumoniae to sub-MICs of
clarithromycin resulted in dose-
related inhibition of the pneumolysin
production, whereas production of
the toxin was unaffected by 0 -
ceftriaxone.

" These observations demonstrate
that even in the setting of macrolide
resistance the production of
pneumolysin, a key virulence factor
of the pneumococcus, is attenuated
by exposure of this microbial
pathogen to clarithromycin.

I Total

4004 [ 1 Supernatant
300+

200+

Pneumolysin (ng/L)

Control

Clarithromycin [0.01 mg/L]
Clarithromycin [0.025 mg/L]|
Clarithromycin [0.05 mg/L]
Ceftriaxone [0.1 mg/L]

J Antimicrob Chemother 2007;59:224-229



Apdaon otnv ekkivnon TG GAEYyUOVWOOUC ATOKPLONG

" Ot uakpoAlOec umopel var UELWVOUV  [Macrolides
TNV ameAevVepwan PAMPs amo ta

LPS OI‘TLR4 Flagellin OI‘TLRS

Macrolides

nadoyova Imiquimod A
- , , or TLR7 I V4
OL uaKpoALQEg LLELWVOUV TNV MyD88 Y, oo i
eriipavetlakn ekdppaon TLRs ota MyD88 ’/y y —
bevdpLtika Kol To Hakpodpaya TRAP 5|gna|||ng
KUTTAPQ, AAAQ OXL OTA complex - 18|
oudetepodAa Kal Ta '( ),\ (Caspase 4] 1P
A\e Hd)o KuTtapa m p38) (NK (NLRC4 |nﬂammasome
= Ot HOoKPOALDEC avaoTteA oLV TNV bL[%/ CNLRP3 inflammasorme ) 18
LETAYWYN OAUATOC artd Toug TLRs |KB - f prgIL 18
* Méeow jugle KOLOT[dOI’]C-4 Macr0| e NALPB\
* Méow Twv dAeypovoowpdtwy (NLRP3 F ---------------------- Macrolides
& NLRC4 inflammasomes) APl .
NF KB NLRP3 Pro-inﬂ"a'rnmatory_

* Méow Twv Kivaowv JNK & ERK

* Méeow tou NF-kB

- cytokir:lb‘s

Lancet Resp Med 2020;8:619-30



Apaon otnv nopaywyn mPoPAEYLOVWOWY
KUTTAPOKLVWV

OL LAKPOALOEC HUELWVOULV TNV TTAPAY WY TPOPAEYLLOVWO WV KUTTAPOKLVWY KOl
neplopllouv tn PETAKIVNON TWV KUTTAPWY TOU AVOCOTIOLNTIKOU

* Melwon ekdppaonc moANamAwy poplwv MPookOAAnong
OL HaKPOALOEC pelwvouy TNV mapaywyn IL-6 kat TNF-a amo ta kuttapa Tou
eTONALOL TWV AvVaAMVEUOTIKWY 06wV, TA LOVOKUTTAPA, TA LaKkpopAaya, T
devopltika kuTtapa Katl ta T Aepdokutrapa
OL HaKPOALOEC pelwvVoLY TNV mapaywyn IL-1B amo ta povokuttapa Kat Ta
Lokpodaya, LECW AVAOTOANC TNC EVEPYOTIOLNONC TWV GAEYUOVOOWUATWY
NLRP3 & NLRC4
2e (WIKA PoVTEAD gram(+) Kat gram(-) AOLUWEEWV oL LaKPOALSEC petwvouy TIC IL-
1B, IL-6 kot tov TNF-a oto BpoyxokuPeALOLKO EKTTAUUAL.
OL pakpoAidec avaoteAouv TNV mapaywyn IL-12 anod ta devdpltikad KutTapa

* MBavw¢ LECW TOU PNXAVIOUOU auToU oL pakpoAidec meplopilouv tnv emaywyr twyv TH-1
AEUDOKUTTAPWY KAl LELWVOLV TNV IFN-y

Antimicrob Agents Chemother 2010;54:757-62, Lancet Resp Med 2020;8:619-30



Effect of Clarithromycin in Inflammatory Markers of Patients
with VAP and Sepsis Caused by Gram(-) Bacteria

The ratio of serum IL-10 to TNF-a was decreased in the clarithromycin group
compared with the placebo group.

Apoptosis of monocytes was significantly increased on day 4 in the
clarithromycin group compared with the rate of apoptosis in the placebo
group.

The release of TNF-a, IL-6, and soluble triggering receptor expressed on
myeloid cells-1 (STREM-1) by circulating monocytes after stimulation was
greater in the clarithromycin group than in the placebo group.

The expression of TREM-1 on monocytes was also increased in the former
group.

The administration of clarithromycin restored the balance between
proinflammatory versus anti-inflammatory mediators in patients with sepsis;

this was accompanied by more efficient antigen presentation and increased
apoptosis

Antimicrob Agents Chemother 2012;56:3819-25



Apdon otnv mapaywyn oavTlGAEYLOVWOWY g\
KUTTAPOKLVWV

" Ta dedopeva yla TNV emidpaon Twv LakpoAldwv otnV
opaywyn aVvTlhAEYLOVWOWY KUTTAPOKLVWY ELVAL OXETIKA
aoadn Kol AVILKPOUOUEVA

" OLpakpoAidec avéavouv tTnv mapaywyn IL-10 amo ta
LLOVOKUTTOPO KOL TA pLakpodaya aAAd KATAOTEAAOLY TNV
nopaywyn IL-10 oo ta T kuttapa kot Ta OEVOPLTLIKA KUTTOPA.

" >e (WKA povtela Aolpwenc exeL Bpebel oe KATOLEC LEAETEC OTL
oL pakpoAidec avéavouv ta emnineda IL-10 otov 0po KalL TO

BpoyxokuPeALdIKO kAL LA EVW 0 AANEC dalveTal va PNV
£YOUV avtiloton enidpaon.

PLoS Pathog 2018; 14: e1006955



Clarithromycin expands CD11b+Gr-1+ cells to ameliorate lethal g7 o
endotoxic shock and post-influenza bacterial pneumonia  \ /

= CAM pretreatment enhanced survival in a mouse model of
lipopolysaccharide (LPS)-induced shock.

®* CAM administration decreased interferon (IFN)-y and increased IL-10 levels

® Intraperitoneal administration of CAM markedly expanded splenic and lung
CD11b+Gr-1+ cell populations in naive mice.

= Myeloid-derived suppressor cells (MDSCs) are a heterogeneous population
of anti-inflammatory myeloid progenitors that expand in response to acute
and chronic inflammation as well as in various diseases, such as
autoimmune diseases and cancer.

® Clarithromycin treatment induces a marked expansion of CD11b*Gr-1*
MDSC-like cells in the spleen and lungs, sufficient to protect mice from LPS-
induced lethality and clarithromycin-resistant bacterial pneumonia via
increased IL-10 and decreased IFN-y levels.

PLoS Pathog 2018; 14: e1006955



Differing effects of clarithromycin and azithromycin £\
on cytokine production by murine dendritic cells

= AZM & CAM, significantly enhanced the intensity of a co-
stimulatory molecule, CD80, on DCs but not CD86 and CDA40.

" AZM significantly increased the production of IL-10 and CAM
significantly inhibited the production of IL-6 by DCs.

" AZM increased IL-10 and CAM decreased IL-2 productions
significantly, when naive T cells derived from spleen were co-
cultured with DCs treated in advance with LPS and these
macrolides

Clin Exp Immunol 2007;147:540-546



Apaon oTnV mopaywyn XNUELOKLVWY Kal
AU ENTLKWY TIALPAYOVTWV

" Ot pakpoAidec pewwvouv Tnv mapaywyn G-CSF & GM-CSF kaul
KATAOTEAAOUV TIC XNUELOKIVEC TTOU EUMTAEKOVTOL OTNV ETLOTPATEUON
TWV oUOETEPOPIAWY, LOVOKUTTAPWY Kol AAAWY AEUKOKUTTAPWV:

* |L-8 (CXCL8), macrophage inflammatory protein 2 (MIP-2/CXCL2), and
monocyte chemoattractant protein 1 (MAP-1/(CCL2)—in vivo and in vitro.

" Ye (wika povtea oelaoc Aolpwénc Kat MveULOVLKNC PAAPBNC aro
QEPLOLLO e VP NAEC TILEOELC N Yopriynon kAaplBpopukivne
OUOXETWOTOV LLE LELWUEVN ETULOTPATEVON AEUKOKUTTAPWY (Kot
Kuplwc oudetepodiAwyv) oTouc MVEUOVEC KoL O€ TPOOTACLA TWV
TIVEULOVWV amto BAAPN

Respir Res 2013; 14: 52



APQAOELC OE KUTTOPLKEC AELTOUPYLEC

Qayokuttapwon: Ot pakpoAidec avéavouy TN GayoKUTTAPLKN LKOVOTNTA TWV
SEVOPLTIKWY KUTTAPWYV KAl TwV KUPEALS KWV pakpodAaywv
* Mnopel va amokaTaoTHoouV TN LELWUEVN GAYOKUTTAPLKA LKAVOTNTA TWV KUPEALOIKWY
Lakpodaywv acBevwy pe XAr.
OL HAKPOALOEC o EAVOUV TNV LKAVOTNTA TWV HLAKPOPAY WV KAl TwV SEVOPLTIKWY
KUTTAPWV VA POyOKUTTAPWVOUV VEKPA KOl KATECTPALLUEVA KUTTAPA
(efferocytosis)

Ot uaKpo?\Lchq avéavouv tn otabepotnta Tou GayoowUATOC KoL EVIOXUOUV TNV
QTOMAKPUVON TwV TtaBoyovwy

H emidpaon Twv HakpoAbwV 0TNV aVaTVEVUOTIKN €Kkpnén TOLKIAEL avaAoya LE TO
epeblopa.

OL pakpoAidec evioxVouv tn Bavatwon Twv naboyovwy (Staphylococcus Aureus,
S pyogenes, & and Candida albicans) oto ¢ayoowpo

OL pakpoAidec dleyelpouv TNV AMOMTWON TWV 0UVOETEPOPIAWY, OXL OLLWC
napouocia maboyovou (ry S. pneumoniae)

Lancet Resp Med 2020;8:619-30



Neutrophil extracellular traps (NETs)

Aopec ou artoteAouvtal arto DNA, LloTOVEC Kol TPWTIEACEC 0EPLVNC

AmnoaAlovtal armo ta ovdetepodlha N otav avta meBaivouv (suicidal
NETosis) N evw eival akopa Buwotpa (vital NETosis)

Ou NET mayidevouy ta maboyova kal cuvelopepouv otnv e€aleun toug

Ou NET dtekoAUvouv To oxnuatiopo Bpopfou kabBwc Aettoupyoulyv oav
UTTIOOTPWMA YLaL TNV TtaylOguon KAl TN CUCCWPEVCN QLLULOTIETAALWY Kol
€£pUBPOKUTTAPWY, LECW CUVOEDKC TOUG UE TO LVWOOYOVO, TN PLUTTPOVEKTIVN
Kat tov mapayovta von Willebrand.

®* Hb0TNTA Toug auTh Umopet va odnynoeL og Bpopwon kat Lotk BAAPN.
AoBevelc pe ondn: avénueva enimeda NET oto alpo — cuoxeTon UE
duoAelToupyla opyavwv.

* Anodounon twv NETs pelwvel TNV avoooBpopuwon oe (wikad LOVIEAQ

PLoS ONE 2016; 11: e0148142



NETs: mwc Aettoupyouv

Vascular recruitment
*Rolling, adhesion crawling, transmigration

Crawling & ~ ‘

Chemotaxis Phagocytosis
Degranulation

Conventional host defense

Vascular recruitment
*Rolling, adhesion crawling, transmigration

e C
fﬁ

Phagocytosis
Degranulation
Non-Lytic NETosis

Crawling
Chemotaxis
Non-lytic NETosis

Intact anuclear PMN
Imprisoned microbes

Tissue NETosis

Blood. 2013;122:2784-2794



Entidpaon oto oxnuotiopo NET

" Hemidpaon twv pakpoAldbwyv otnv
aneAevBOepwon Twv NET motkiAAEL.

" Ol pakpoAidec pmopel va pnv €xouv
enidpaon f va dleyeipouvy tnv
avtopatn aneAevBepwon NET aAla
va ovVaLoTEANOUV TNV ameAeuBEpwon
NET petd amno epebiopata

"= OULNET nmou aneAevBepwvovtal amo
oudetepodlAa ou €xouv ekTeBEl o€
LOKPOALOEC £XOUV QAUENUEVO
TEPLEXOEVO OE QVTLULKPOR LKA
nentidla, EMoOUEVWC UTMOpPEL var Exouv
AUENUEVEC BAKTNPLOKTOTEC
LOLOTNTEC.

é wencan  /ANtimicrobial Agents @gr‘os_swrk

SOCIETY FOR

mcrasiorocy|@aNd Chemotherapy

Immunomodulatory Role of Clarithromycin in Acinetobacter
baumannii Infection via Formation of Neutrophil Extracellular Traps

Theocharis Konstantinidis,® Konstantinos Kambas,? Alexandros Mitsios,® Maria Panopoulou,® Victoria Tsironidou,®
Erminia Dellaporta,® Georgios Kouklakis,® Athanasios Arampatzioglou,” lliana Angelidou,® loannis Mitroulis,¥ Panagiotis Skendros,*®
Konstantinos Ritis™®

= Clarithromycin is able to induce NET
generation both in vitro and in vivo.

= Clarithromycin utilizes autophagy in
order to form NETs, and these NETs
are decorated with antimicrobial
peptide LL-37.

= Clarithromycin-induced NETs are
able to inhibit Acinetobacter
baumannii growth and biofilm
formation

Antimicrob Agents Chemother 2015;60:1040-48



Emaywyn avoxoyovou ¢alvoTuTIoU O€
avVOoOoKUTTOPA

" T kUtTapa tou SleyelpovTal Ao AVILYOVOTIAPOUCLOOTIKA
KUTTAPA TIov €xouV ekteBel o pakpoAidn amehevBepwvouy
ueyalutepec moootntec IL-10 kat Stadopomnolovvtal mpoc TH-2
KUTTAPA.

" OLpokpoAidec emlonc otpedouy Ta pakpodaya Kal Ta
LLOVOKUTTOPO 0€ €va GOLVOTUTIO TUTTIOU M2

* Qawvotunoc M2: pakpodaya Ta omola CUMHETEXOUV 0Tn AUON TNG
dAEYUOVAC KAL TNV LOTIKN amokataotaon Kot epdavi{ouvv avoxn oe
QUTOQVTLYOVA KOL O€ VEOQVTLYOVA.

J Pharm Pharm Sci 2016; 19: 357-66., Antimicrob Agents Chemother 2010;54:2437-47.



Neutrophils
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IL-4
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IL-17
IFN-y
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Antibody
production (IgA)
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Surface-expressed
molecules
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Perforin
D69
Granzyme B
CTLA4
PD-1

Immunomodulatory effects of
macrolides on neutrophils,

monocytic cells, and lymphocytes

Cell homoeostasis

Proliferation

T cell skewing:
Thi
Th2
Tolerant or Treg

Apoptosis

Q

O pokpoAideg paivetal otL emttayvvouv
TNV AVOOOAOYLKN opoloctacia,
dlatnpwvtag f Ko evioxvovtog tnv
OLVTLULKpOBLaKA Apuva

)

MrmA€: AvaoTtoAn
Kokkivo:AlEyepon
MauUpo: Xwplg enidpaon

n

paowo: AkaBopLoto
Lancet Resp Med 2020;8:619-30



BLE 3 | Macrolide-induced changes in immunological markers based on 43 studies in humans.

3 frontiers SYSTEMATIC REVIEW
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Disease (participants) Study design Intervention Main effect attributed to macrolide*

Ceccato Community-acquired Prospective, observational  B-lactam and macrolide (n=932); Reduced mortality in patients with Streptococcus pneumoniae infection and a high
etal,”2019  pneumonia (n=1715) (1996-2016) B-lactam and fluoroquinolone, or  inflammatory response (C-reactive protein >150 mg/L; OR 0-28, 95% Cl
fluoroquinolone alone (n=783) 0:09-0-93)
Lorenzo Non-responding Prospective, observational  B-lactam and macrolide (n=23) or  Significantly lower IL-6 and TNF-a, and non-significantly lower IL-8 and IL-10, in
etal,®2015  community-acquired other regimens bronchoalveolar lavage fluid; lower plasma IL-6, IL-8, and IL-10; and lower
pneumonia (n=52) median time to clinical stability (8 days vs 14 days) in patients with

nonresponsive community-acquired pneumonia receiving a macrolide-
containing antibiotic regimen

Cilloniz Pneumococcal community- Retrospective analysis of Macrolide, quinolone, B-lactam,  Lower percentage of patients admitted to ICU (15 [21%] vs 14 [42%]) but no
etal, #2015  acquired pneumonia prospective cohort or dual therapy with difference in 30-day mortality in patients with macrolide-resistant S pneumoniae
(n=643) (2000-13) combinations of the above receiving dual therapy that included a macrolide (n=71) versus other
combinations (n=33)
van Delden  Mechanically ventilated Randomised controlled trial ~ Azithromycin (n=43) or placebo  Pseudomonal ventilator-associated pneumonia in two patients in the
etal®2012  patients colonised with (2002-05) (n=42) azithromycin group versus six in the placebo group (p=0-16); in participants with
Pseudomonas aeruginosa P aeruginosa producing high levels of rhamnolipids: pseudomonal ventilator-
(n=95) associated pneumonia in one of five patients in the azithromycin group versus
five of five in the placebo group (p=0-048)
Laserna Pseudomonal community-  Retrospective, Macrolide-containing regimen All patients: no benefit of macrolide versus no macrolide on 30-day mortality
etal*2014  acquired pneumonia observational (2001-07) (n=171) or other regimen (31[18:7%] vs 38 [16:5%]); ICU patients: no benefit of macrolide (n=61) versus
(n=402) (n=231) no macrolide (n=75) on 30-day mortality (20 [32:8%] vs 21 [28-0%])
Restrepo Community-acquired Retrospective, Macrolide-containing regimen Lower 30-day mortality (HR 0-3, 95% CI 0-2-0-7) and lower 90-day mortality
etal®2009  pneumoniawith sepsis observational (1999-2002) (n=104) or other regimen (0-3, 0-2-0-6) in patients on macrolide-containing regimen; benefit remained in
(n=237) (n=133) patients with macrolide-resistant bacteria (HR 0-10, 95% Cl 0-02-0-49)
Afsharetal,® Mechanically ventilated Retrospective observational ~ Azithromycin-containing 5-47 more 28-day ICU-free days in unadjusted analysis in azithromycin-treated
2016 patients with sepsis (2010-12) regimen (n=29) or other regimen  patients; association significant in multivariable analysis and only in patients
(n=105) without pneumonia (n=74); trend towards reduced in-hospital mortality

(one of 29 patients receiving azithromycin vs 13 of 76 patients in control
group; p=0-07)

Giamarellos-  Ventilator-associated Randomised controlled trial ~ Clarithromycin (n=100) or No difference in 28-day mortality (31 [31%] for clarithromycin vs 28 [28%] for
Bourboulis pneumoniawith sepsis (2004-05) placebo (n=100) placebo); lower median time until resolution of ventilator-associated pneumonia
etal, #2008 (n=200) (10-0 vs 155 days); lower median time until weaning from mechanical

ventilation (16-0 vs 225 days); lower OR for mortality due to septic shock and
multiple organ failure (clarithromycin: OR 3-78, 95% Cl 1-36-10-45; placebo:
19-00, 5-64-64-03; p=0-043)

Lancet Resp Med 2020;8:619-30



Disease (participants) Study design Intervention Main effect attributed to macrolide*

Giamarellos-  Gram-negative sepsis Randomised controlled trial ~ Clarithromycin (n=302) or No difference in 28-day mortality (56 [18-5%] for clarithromycin vs 51 [17-1%]
Bourboulis  (n=600) (2007-11) placebo (n=298) for placebo); lower 28-day mortality in patients with septic shock and multiple
etal 2014 organ failure with clarithromycin (15 of 28, 53-6%) versus placebo (19 of 26,

73-1%; p=0-020); lower 28-day mortality in patients with ARDS on clarithromycin
(ten of 35, 28-5%) versus placebo (19 of 34, 55-9%; p=0-020); no difference in
time until resolution of infection overall (median of 5 days in both groups);
shorter time until resolution of infection in group with severe sepsis or septic
shock on clarithromycin versus placebo (6 days vs 10 days; p=0-037)

Spyridaki Ventilator-associated Randomised controlled trial ~ Clarithromycin (n=100) or Patients with septic shock and multiple organ failure (n=69) treated with
etal®2012  pneumonia with sepsis (analysis of serum and placebo (n=100) clarithromycin on day 4 after randomisation: lower ratio of serum IL-10 to TNF-o,
(n=200) immune cells at multiple increased apoptosis of monocytes, increased expression of co-stimulatory
timepoints) molecule CD86 on monocytes, increased production of IL-6, but reduced

production of TNF-a in monocytes in response to lipopolysaccharides

Tsaganos Ventilator-associated Blinded retrospective Clarithromycin (n=100) or Lower 90-day mortality in clarithromycin-treated patients (43 [43%] vs 60

etal,”2016  pneumonia with sepsis analysis after arandomised  placebo (n=100) [60%]); lower cumulative hospitalisation costs by day 45 of €19382-32 versus
(n=200) controlled trial €27089-71 per patient

Walkey ARDS (n=235) Retrospective analysis of Macrolide (n=47) or no macrolide  Unadjusted trend towards lower 180-day mortality in macrolide-treated patients

etal,®2012 prospective cohort (n=188) (11[23%] vs 67 [36%]); pronounced mortality benefit in multivariable and

propensity adjusted models (macrolide group: HR 0-46, 95% Cl 0-23-0-92;
control group: 0-37, 0:16-0-88); shorter time until successful discontinuation of
mechanical ventilation (adjusted HR 1-93, 95% Cl 1.18-3-17)

Kawamura ARDS (n=191) Retrospective analysis of Azithromycin (n=62) or no Unadjusted 90-day mortality of 18 (29-0%) in azithromycin-treated patients
etal,*2018 prospective cohort macrolide (n=129) versus 57 (44-2%) in controls (HR 0-59, 95% Cl 0-35-1-01); lower 90-day mortality
(2004-17) after propensity score matching (HR 0-49, 95% Cl 0-27-0-87) and inverse

probability of treatment weighting (0-35, 0-15-0-40); shorter time until
discontinuation of mechanical ventilation after propensity score matching
(HR 1-71, 95% C1 1-06-2-78) and inverse probability of treatment weighting (1-89,

1.22-2.93)
Simonis ARDS (n=873) Retrospective analysis of Macrolides for non-antibiotic Unadjusted 30-day mortality of 36 of 158 (22:8%) in macrolide-treated patients
etal,*2018 prospective cohort purposes (97% erythromycin, versus 226 of 715 (31:6%) in controls (p=0-03); lower 30-day mortality remained
(2011-14) n=158) or no macrolides (n=715)  after propensity matching (OR 0-62, 95% CI 0-39-0-96); subgroup analyses of

propensity-matched cohort: lower 30-day mortality remained only in ARDS of
non-pulmonary origin (OR 0-50, 95% Cl 0-26-0-95) and non-hyperinflammatory
phenotype 1 (0-20, 0-06-0-65])

Ponsetal,®  Acute respiratory failure Retrospective analysis of Macrolide (n=1295) or no Probability of better outcome with macrolides (using desirability of outcome
2019 (n=7182) prospective cohort macrolide (n=5887) ranking) after inverse probability of treatment weighting: 51-0% (95% CI
(1997-2015) 48-9%-53-2%)1 for death and secondary infection, and 49-4% (95% Cl

46:8%-51-6%)t for death and mechanical ventilation
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The incidence of atypical pathogens and the proportion of
patients treated with antimicrobial therapy for atypical

pathogens
Globally Region | Region I Region Il Region IV
United States, Canada Europe Latin America Asia/Africa

University of Louisville Infectious Diseases Atypical Pathogens Reference Laboratory Database

Total patients with CAP 4,337 3,302 501 331 203
No. patients with atypical pathogens 975 724 140 Z1 40
Incidence of atypical pathogens 22% 22% 28% 21% 20%
Mycoplasma pneumoniae 12% 11% 15% 13% 12%
Chlamydia pneumoniae 7% 8% 7% 6% 5%
Legionella pneumophila 5% 4% 9% 3% 6%
The CAPO Database

Total patients with CAP 2,878 1,408 782 655 33
No. patients with therapy for atypical

pathogens 2,220 1,292 582 343 3
Proportion of patients treated for

atypical pathogens 77% 91% 74% 53% 10%

Definition of abbreviation: CAP = community-acquired pneumonia; CAPO = Community-Acquired Pneumonia Organization.

Am J Respir Crit Care Med 2007;175:1086—1093
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ERS & ESCMID 2011 Guidelines for the management
adult lower respiratory tract infections “

= Qutpatients: Amoxicillin or tetracycline should be used as antibiotic of first choice based
on least chance of harm and wide experience in clinical practice.

* In case of hypersensitivity a tetracycline or macrolide such as azithromycin, clarithromycin, erythromycin
or roxithromycin is a good alternative in countries with low pneumococcal macrolide resistance.
National/local resistance rates should be considered when choosing a particular antibiotic.

= |npatients - No need for ICU: Several retrospective studies suggest the superiority of a b-
lactam-macrolide combination therapy in hospitalized patients, particularly those with
more severe disease [363—365]. However, definite conclusions cannot be made from the
present data [366]. Therefore, it appears that combination treatment should be restricted
to patients with higher risk classes. As a rule of thumb, the more severely the patient
presents, the stronger is the recommendation for such combination treatment.

= |npatients - ICU: Combination treatment offers an advantage over monotherapy by
expanding the antimicrobial coverage [392—394] and probably by immunomodulation
(macrolides, quinolones). Therefore, it should be the treatment of choice.

Clin Microbiol Infect 2011 Nov;17 Supp! 6(Suppl 6):E1-59. doi: 10.1111/j.1469-0691.2011.03672.x.



Pneumonia (community-acquired): antimicrobial
prescribing NICE guideline 2019 [NG138]

= Low severity (based on clinical judgement and guided by CRB65 score 0, or
CURB65 score O or 1)

® First-choice oral antibiotic: Amoxicillin

* Alternatives (penicillin allergy, atypical pathogen suspected): Doxycyline,
Clarithromycine, Erythromycine (in pregnancy)

= Moderate severity (based on clinical judgement and guided by CRB65 score
1 or 2, or CURB65 score 2); guided by microbiological results when available
® First-choice oral antibiotics: Amoxycillin PLUS Clarithromycin
® Alternatives: Doxycyclin OR Clarithromycin
" High severity (based on clinical judgement and guided by CRB65 score 3 or
4, or CURB65 score 3-5); guided by microbiological results when available
* First-choice oral antibiotics: Amoxycillin/Clavulanate PLUS Clarithromycin
® Alternatives: Levofloxacin

https://www.nice.org.uk/guidance/ng138



https://www.nice.org.uk/guidance/ng138

ATS/IDSA 2019 Diagnosis and Treatment of Adults
with Community-acquired Pneumonia

= Healthy outpatients
* Amoxicillin 1 g x 3 (strong recommendation, moderate quality of evidence)
OR
* Doxycycline 100 mg x 2 (conditional recommendation, low quality of evidence)
OR
®* A macrolide (azithromycin or clarithromycin) only in areas with pneumococcal resistance to
macrolides >25% (conditional recommendation, moderate quality of evidence).
= Qutpatients with comorbidities

®* Combination therapy:
* amoxicillin/clavulanate or a cephalosporin (cefpodoxime or cefuroxime) AND

* macrolide (azithromycin or clarithromycin [ (strong recommendation, moderate quality of evidence
for combination therapy), OR doxycycline (conditional recommendation, low quality of evidence for
combination therapy)

®* Monotherapy: respiratory fluoroquinolone

Am J Respir Crit Care Med 2019;200(7):e45-e67 doi: 10.1164/rccm.201908-1581ST.



ATS/IDSA 2019 Diagnosis and Treatment of Adults
with Community-acquired Pneumonia

" |npatients with non-severe CAP, without risk factors for Ps aeruginosa
or MRSA

®* Combination therapy with a B-lactam AND a macrolide (strong
recommendation, high quality of evidence)

OR
®* Monotherapy with a respiratory fluoroquinolone
" |npatients with severe CAP, without risk factors for MRSA or P.

aeruginosa

® a b-lactam plus a macrolide (strong recommendation, moderate quality of
evidence)

OR

® a b-lactam plus a respiratory fluoroquinolone (strong recommendation, low
quality of evidence).

Am J Respir Crit Care Med 2019;200(7):e45-e67 doi: 10.1164/rccm.201908-1581ST.



MakpoAidec oe CAP - MaAalotepeg EAETE

Gleason et al, 1999: Retrospective, 12,945 Medicare patients hospitalized with CAP

® Thirty-day mortality was lower when a macrolide was combined with a second-generation
cephalosporin (HR, 0.71; 95% Cl, 0.52—0.96) or third-generation cephalosporin (HR, 0.74; 95% Cl,
0.60-0.92) compared to conventional beta-lactam monotherapy.
Houck et al., 2001: Retrospective, 10,069 Medicare beneficiaries aged > or = 65

years hospitalized with CAP (1993, 1995 & 1997).

* Therapy with a macrolide in combination with a beta-lactam was associated with a significant
reduction in mortality (aOR, 0.42; 95% Cl, 0.25-0.69) in 1993 but this effect was not observed
during the other years of study.

Brown et al, 2003: Retrospective cohort of 44,814 patients (Hospital claims
database)

* Macrolide combination therapy was associated with decreased mortality, length of hospital stay,
and healthcare-associated costs overall.

Arch Intern Med. 1999;159:2562-72, Chest 2001;119:1420-6, Chest. 2003;123:1503-11
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B-Lactam/macrolide dual therapy versus B-lactam monotherapy for the
treatment of community-acquired pneumonia in adults: a systematic
review and meta-analysis

Wei Niet, Bing Lit and Qingyu Xiu*

® 4 TPOOTITIKEC KAl 12 avadPOLKES

LeAETEC (N=42.942).
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(adjusted OR 0.67, 95% CI 0.61-0.73,
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Objectives: Several studies have compared the clinical effect of p-lactam/macrolide (BLM) dual therapy versus
B-lactam (BL) monotherapy in community-acquired pneumonia (CAP) patients. However, the results remain
controversial. Thus, we did this meta-analysis to determine which treatment was more effective.

Methods: Databases comprising PubMed, Embase and the Cochrane Register of Controlled Trials were searched
to find relevant studies. The primary outcome was mortality. The Newcastle-Ottawa scale was used to evaluate
the methodological quality of included studies. Multivariable-adjusted ORs with 95% CIs were pooled in the ran-
dom effects model.

Results: Four prospective cohort studies and 12 retrospective cohort studies were included (n=42942).
Compared with BL monotherapy, BLM dual therapy was significantly associated with reduced mortality (adjusted
OR0.67, 95% C10.61-0.73, P< 0.001, I?=3%). Subsequent subgroup analyses confirmed that BLM dual therapy
was statistically superior to BL monotherapy in reduction of mortality. Sensitivity analyses strengthened the val-
idity of the results.

Conclusions: In comparison with BL monotherapy, BLM dual therapy might reduce mortality risk in patients with
CAP. Because this finding is based on observational studies, randomized controlled trials are required to demon-
strate the usefulness of BLM dual therapy in the treatment of CAP.

Keywords: mortality, antibiotics, lung infections

Introduction

Community-acquired pneumonia (CAP) is a common disease and is
still characterized by significant morbidity and mortality. Antibiotics
are the most important drugs in the treatment of CAP. However, the
optimal empirical antibiotic therapy is an often-debated issue.
Chinese guidelines recommended dual therapy consisting of a
B-lactam plus a macrolide (BLM) or B-lactam (BL) monotherapy
for patients hospitalized with CAP in a ward.? British Thoracic
Society (BTS) and Infectious Diseases Society of America/
American Thoracic Society (IDSA/ATS) guidelines recommend BLM
dual therapy but not BL monotherapy in treating these patients.®*
All these recommendations are based on observational studies.
These observational studies, however, showed results ranging
from beneficial to no effect.”~?° To our knowledge, no meta-
analysis has been designed to determine the effects of two therap-
ies on mortality in patients with CAP. Thus, the dlinical effect of BLM
dual therapy versus BL monotherapy in CAP patients has remained

unclear. Asadi et al.’* conducted a meta-analysis to compare
macrolide-based regimens with other treatment regimens for the
treatment of CAP. They found a reduction in mortality risk with
macrolide use. However, a comparison between BLM dual therapy
and BL monotherapy was not performed in that meta-analysis.

The aim of this meta-analysis was to summarize all the avail-
able evidence and compare the efficacy of BLM dual therapy with
that of BL monotherapy for CAP patients.

Methods

Literature search

PubMed, Embase and the Cochrane Register of Controlled Trials were
searched for relevant studies published up to January 2014. No language
restrictions were imposed. References from relevant articles, including
review papers, were also reviewed. Details of the search strategy are
given in the Supplementary data available at JAC Online.

) The Author 2014. Published by Oxford University Press on behalf of the British Society for Antimicrobial Chemotherapy. All rights reserved.

For Permissions, please e-mail: journals.permissions@oup.com
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monotherapy on reduction in mortality

Comparison of the effects of BLM dual therapy and BL

Study %
ID OR (95% CI) Weight
Gleason 1999 . 0.73 (0.60, 0.89) 20.07
Dudas 2000 -— 0.42 (0.14,1.26) 0.71
Houck 2001 -‘— 0.65 (0.49,0.86) 10.34
Waterer 2001 —_— 0.33(0.13,0.84) 0.98
Martinez 2003 — 0.40(0.17,0.94) 1.17
Garcia Vazquez 2005 — 0.50(0.31,0.81) 3.66
Aspa 2006 i 0.98 (0.55,1.75) 2.53
Dwyer 2006 0 1.09 (0.41,2.90) 0.89
Metersky 2007 —.'— 0.61 (0.43,0.87) 6.70
Paul 2007 —_— 0.69 (0.32,1.49) 1.44
Rodriguez 2007 —-E— 0.58 (0.36,0.93) 3.75
Blasi 2008 — 0.40 (0.23,0.70) 2.74
Bratzler 2008 . 0.70 (0.57,0.86) 18.58
Tessmer 2009 —I-i— 0.53 (0.30,0.94) 2.60
Naucler 2013 € : L 0.24 (0.03,1.92) 0.20
Rodrigo 2013 0.72 (0.60,0.86) 23.64
Overall (I? = 2.7%, P=0.422) ’ 0.67 (0.61,0.73) 100.00
1

NOTE: Weights are from random effects analysis :

03 1 3 1 3.3 10 30
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Original Investigation

B-Lactam Monotherapy vs 3-Lactam-Macrolide
Combination Treatment in Moderately Severe
Community-Acquired Pneumonia

A Randomized Noninferiority Trial

Nicolas Garin, MD; Daniel Genné, MD; Sebastian Carballo, MD, DPhil; Christian Chuard, MD:
Gerhardt Eich, MD: Olivier Hugli. MD. MPH: Olivier Lamy, MD: Mathieu Nendaz. MD. MHPE:
Pierre-Auguste Petignat. MD: Thomas Perneger, MD, PhD:; Olivier Rutschmann, MD, MPH:
Laurent Seravalli, MD: Stephan Harbarth, MD. MS; Araud Perrier, MD

= Invited Commentary
IMPORTANCE The dlinical benefit of adding a macrolide to a B-lactam for empirical treatment page 1901
of moderately severe community-acquired pneumonia remains controversial. Supplemental content at
Jamainternalmedicine.com
OBJECTIVE To test noninferiority of a B-lactam alone compared with a B-lactam and
macrolide combination in moderately severe community-acquired pneumonia.

DESIGN, SETTING, AND PARTICIPANTS Open-label, multicenter, noninferiority, randomized trial
conducted from January 13, 2009, through January 31, 2013, in 580 immunocompetent adult
patients hospitalized in 6 acute care hospitals in Switzerland for moderately severe
community-acquired pneumonia. Follow-up extended to 90 days. Outcome assessors were
masked to treatment allocation.

INTERVENTIONS Patients were treated with a B-lactam and a macrolide (combination arm) or
with a B-lactam alone (monotherapy arm). Legionella pneumophila infection was
systematically searched and treated by addition of a macrolide to the menotherapy arm.

MAIN OUTCOMES AND MEASURES Proportion of patients not reaching clinical stability (heart
rate <100/min, systolic blood pressure >90 mm Hg, temperature <38.0°C, respiratory rate
<24fmin, and oxygen saturation >90% on room air) at day 7.

RESULTS After 7 days of treatment, 120 of 291 patients (41.2%) in the monotherapy arm vs 97
0f 289 (33.6%) in the combination arm had not reached clinical stability (7.6% difference,

P =.07). The upper limit of the 1-sided 90% Cl was 13.0%, exceeding the predefined
noninferiority boundary of 8%. Patients infected with atypical pathogens (hazard ratio [HR],
0.33; 95% Cl, 0.13-0.85) or with Pneumonia Severity Index (PSI) category IV pneumonia (HR,
0.81; 95% Cl, 0.59-1.10) were less likely to reach clinical stability with monotherapy, whereas
patients not infected with atypical pathogens (HR, 0.99; 95% CI, 0.80-1.22) or with PSI
category | to lll pneumonia (HR, 1.06; 95% Cl, 0.82-1.36) had equivalent outcomes in the 2
arms. There were more 30-day readmissions in the monotherapy arm (7.9% vs 3.1%, P = .01).
Mortality, intensive care unit admission, complications, length of stay, and recurrence of
pneumonia within 90 days did not differ between the 2 arms.

CONCLUSIONS AND RELEVANCE We did not find noninferiority of B-lactam monotherapy in
patients hospitalized for moderately severe community-acquired pneumonia. Patients
infected with atypical pathogens or with PS| category IV pneumonia had delayed clinical
stability with monotherapy. Author Affiliations: Author
affiliations are listed at the end of this
TRIAL REGISTRATION clinicaltrials.gov Identifier: NCTO0818610 artide
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Avolkty RCT, un KATwtePOTNTAC, TTOAUKEVTPLKH)
AoBeveic ue petplag Baputntag CAP
* MovoBeparneia pe B-Aaktaun (291 acbeveic) vs
ouvbuaopevn Beparmeia pe B-AakTapn Kot KAaplBpouukivn
(289 aoBeveic)
*  KataAnktikd onpelo: kKAWLIKA otabepotnta
Amotuyla emitevénc kAvikAg otaBepodtnTag otig 7
NUEPEC:
* MovoBepamneia 120/291 (41.2%) vs
* Juvduaocuévn Bepameia: 97/289 (33.6%)
* Hddpopd Sev LKAvOTOLOVUOE TO KPLTNPLO UN
KATWTEPOTNTAC
AcBevelc ue Pneumonia Severity Index (PSl) category IV
mou eAafav povoBeparmeia, elyav UKpOTEPN
mBavotnta enitevéng otabepotntacg (HR, 0.81, 95%Cl,
0.59-1.10, p=ns)
Ot aoBeveic mou eélafav povoBepaneia elyav
HeyaAUtepn miBavotnta emavelcaywyng otig 30
nuepecg (7.9%vs 3.1%, p =0,01).
Agv TEKUNPLWONKE N UN KATWTEPOTNTA TNG
LovoBeparneiag evavil tng cuvduaopevnc Beparmelog

JAMA Intern Med. 2014;174:1894-1901
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Community-Acquired Pneumonia in Adults
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ABSTRACT
BACKGROUND
The choice of empirical antibiotic treatment for patients with clinically suspected
ity-acquired p ia (CAP) who are admitted to non-intensive care

unit (ICU) hospital wards is complicated by the limited availability of evidence. We
compared strategies of empirical treatment (allowing deviations for medical rea-
sons) with beta-lactam monotherapy, beta-lactam-macrolide combination therapy,
or fluoroquinolone monotherapy.

METHODS

In a cluster-randomized, crossover trial with strategies rotated in 4-month periods,
we tested the noninferiority of the beta-lactam strategy to the beta-lactam-macro-
lide and fluoroquinolone strategies with respect to 90-day mortality, in an inten-
tion-to-treat analysis, using a inferiority margin of 3 percentage points and a
two-sided 90% confidence interval.

RESULTS

A total of 656 patients were included during the beta-lactam strategy periods, 739 dur-
ing the beta-lactam-macrolide strategy periods, and 888 during the fluoroquinolone
strategy periods, with rates of adherence to the strategy of 93.0°%, 88.0%, and 92.7%,
respectively. The median age of the patients was 70 years. The crude 90-day mortality
was 9.0% (59 patients), 11.1% (82 patients), and 8.8% (78 patients), respectively, during
these strategy periods. In the intention-to-treat analysis, the risk of death was higher

c.hvanwerkhoven@umcutrecht.nl.
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by 1.9 p age points (90% confidence interval [CI], —0.6 to 4.4) with the beta-
lactam—macrolide strategy than with the beta-lactam strategy and lower by 0.6 per-
centage points (90% CI, 2.8 to 1.9) with the fluoroquinolone strategy than with the
beta-lactam strategy. These results indicated noninferiority of the beta-lactam strategy.
The median length of hospital stay was 6 days for all strategies, and the median time
to starting oral treatment was 3 days (interquartile range, 0 to 4) with the fluoroqui-
nolone strategy and 4 days (interquartile range, 3 to 5) with the other strategies.

CONCLUSIONS

Among patients with clinically suspected CAP admitted to non-ICU wards, a strategy
of preferred empirical treatment with beta-lactam mnnmhcnpv was nomnfcrlnr o
strategies with a beta-lactam-macrolide combination or fluoroquinolone

with regard to 90-day mortality. (Funded by the Netherlands Organization for Hcallh
Research and Development; CAP-START ClinicalTrials.gov number, NCT01660204.)
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TUXCXLOT[OLF] |.J.€Vf] KT OU.(I6€Q,
SL00TAUPOUEVN, KALVIKY) LEAETN UN
KATWTEPOTNTACQ

*  AocBeveic pe KAWVLIKA /KoL OKTIVOAOYLKA
SLayVwopEvn VeV Lovia KOWOTNTAG
voonAguopevol ektoc MEO

* YUykplon 3 otpatnykwv: B-Aaktaun (BL 656
aoBevelc) vs B-Aaktdaun + pakpoAidn ( BLM 739
aoBeveic) vs pBoplokivolovn (FQ 888 aobeveic)

* KataAnktiko onueio: Bvntotnta otig 90 nUEPEG

2UVOALKN BvntotnTta

® BL9,0%vs BLM 11,1% vs FQ 8,8%

* Aegv umnpxe Sladopd oTa ATTOTEAECLATO LETAEY
KALVIKQ KOLL AKTLVOAOYLKA SLAYVWOUEVNG
Tveupoviag

Aev untnpyav Stadopec oto SLAPETCO XPOVO
voonAelac HeTAEY TWV OTPATNYIKWY

H otpatnyikn BL anodelxBnke pn KATwIieEPN TNG
BLM kot tn¢ FQ w¢ mpog To KUPLO KATAANKTLKO
onuelo

N Engl Med. 2015;372:1312-23



Survival benefit associated with clarithromycin
severe community-acquired pneumonia
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= Analysis of data from 1174 patients with
CAP who met the new Sepsis- 3 definitions
and were enrolled prospectively in the data
registry of the Hellenic Sepsis Study Group. 60 ;

® Four well-matched treatment groups were
identified with 130 patients per group:
clarithromycin and B- lactam; azithromycin
and B-lactam; respiratory fluoroquinolone
and B-lactam monotherapy.

® The primary endpoint was comparison of
the effects of clarithromycin with B-lactam
monotherapy on 28-day mortality. The
secondary endpoint was resolution of CAP. . . | —

= After stepwise Cox re- gression analysis i | e T i Fomoqindans  Hacs
among all groups, clarithromycin was the
only treatment modality associated with a

favourable outcome (hazard ratio 0.61; P =
0.021)
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2KEWPELC KAl EpwTNHATA

YIApxeL ONUAVTLKOC OyKoc SeSoUEVWY TTOU UTIOOELKVUOUV OdENOC amod TN xopnynon
LokpOoALSwv o€ kamola/ec opddec a.oBevwy e veuovia TNS KOWOTNTOG

* Agdopéva amo KAWVLIKEG LeAETEC — YIapyouv povo duo RCT (pia non-inferiority open label, 1
cluster randomised)

* Aebopéva amnod Baoikn €peuva (avoootpormomnolntiky dpdon LakpoAldwv)
MpémneLva Eexwpiooupe Toug aobeveic mou Oa wpeAnOouviv amod tn xopriynon LakpoAidng:
* Blodeiktng;
* MaBoyodvo;
* KAwikn Baputnta;
H ekBaon oTLC MeEPLOCOTEPEC PLEAETEC NTAV N BvnToTNTA.
* [lpé€nel va LEAETNOOUHE Kal AAAEC ekBaoelg: Slapkela voonAeiag, xpovoc otabepormoinong,
QAVATTUEN QVTLULKPORLOKNAC aVTOXNG, epdavion Aotpwénc amo C difficile
H unoBeon epyaciag kaBopilel To oXeSLAOUO LG LEAETNC:
° H uovo@gpome(a te B-Aaktapn dev elval Katwtepn Tou ouvduacuol =2 MeAETN Un
KATWTEPOTNTAG
* H Beparmeia pe ouvduaoUO B-AaKTAUNG + LaKPOALONC uTtEPEXEL TNG LovoBepameiac pe B-AaKTAUN
-2 MeAETn avwTEPOTNTAC






