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[[ENIKA

* 20% meplmov Twv acBevwv Pe UTIE(WKOTIKN AOLUWEN KATAANYOUV O€
XELPOUPYLKN OVTLHUETWTILON

* 20% mepinovu elval n OvntotnTa OTO £val £TOC VLA TNV UME{WKOTLKA
Aoilpwén TNC KOWOTNTAC

* 20% avavetal n svatcOnoia Twv KaAALEpYELWV TOU UTTE{WKOTLKOU
uypoU av yivel apeoog evodpBaAulopoc oe plalidia kaAAlepyelwv
olipotoc

N Engl J Med 2005;352: 865-74, N Engl J Med 2011; 365: 518-26, Thorax 2011; 66: 658—62.
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Pleural infection: past, present, and future directions

John P Corcoran, John M Wrightson, Elizabeth Belcher, Malcolm M DeCamp, David Feller-Kopman, Najib M Rahman

Lancet Respir Med 2015; 3: 56377

Clinical presentation consistent with pleural infection
(eq, fever, pleurisy, malaise, dyspnoea)

Risk stratification using baseline
phystological and biochemical parameters

!

Diagnostic imaging studies

-

.

-----=1 Thoracic uvitrasound

Computed tomography ——————

¥ EESEES

Risk stratification using thoracic
ultrasound—eg, septations,

v
Risk stratification using CT
—eq, loculation, pleural

pleural thickening thickening/enhancement
r
Diagnostic thoracentesis with guidance
of thoracic ultrasound
Confirmed pleural infection—eg, pleural fiuid pH <7-2 or glucose <3 mmol/L;
Nucleic acid ampiification frankly puruient . Intermittent therapeutic
techniques for rapid -~ ' thoracentesis
bacterial identification : ¢ ¢ i
™ - 1
i Pleural fluid for diagnostic Drainage of infected plevral | | : :
i-—| micrabiology (plain and collection : Thoracoscopic (surgical/
Biopsies of parietalpleura | 1 blood culture bottie culture) L--p medical) _t:_'t:ljnags_mhsglicted
to increase diagnostic yield i T ! (eg satified as high risk)
i [ Modify antibiotics on the basis P
i of positive culture results and !
1 -
2 e clinic > \ ]
R's'f stratnﬁcznpn m ; 3 : Early combination intrapleural
basis of bacteriology W= Chest tube insertion with " therapy in selected cases
Broad spectrum antibiotics based guidance of thoracic
on local practice and microbiology / \ vltrasound
ibioti : High vol | irrigats
Intrapleural antibiotics ]‘ m e l Monitor response to initial treatment during 4572 S "“*I CLVRNIRTIC SNEL e P OA I

Treatment success: ie, clinical, radiographic
and biochemical recovery

v

Treatment failure: eg, significant
residual collection, ongoing sepsis

| /N

Referral for surgical intervention

__—

Medical thoracoscopy Escalation of antibiotic therapy
as rescue therapy
Combination intrapleural therapy
(tPA + DNase) if surgery either <
inappropriate or delayed
v
Choice of surgical intervention
(eq, local vs general anaesthetic; < of infected pieural space
partial debridement vs full TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT] (video- assisted thoracoscopic
decortication) surgery or thoracotony)

Surgical drainage and obiiteration




YNEZQKOTIKH AOIMQ=H THX Mpotewopevo avtBLotiko Mptewopevo avtiPLotiko oxnua

oxnua (BTS guidelines 2010 Textbook of Pleural Diseases 2016

KOINOTHTAZ Xpa (BTS ¢ AR ’
NaBoyova Torkn avtiotaon aviBLloTikwy Kedoupotiun n

Strept. milleri group (21%), Strept. pneumoniae Bdon kaAAlepyeLwv Apo€ukiAALvn/kAaBoulaviko

(19%), Anaerobes (18%), Staph. aureus (14%), MevikiAAivn + avaoTtoAa -

+
Enterobacteriaceae (9%)

AaKTapaowv, KEGAAOOTIOPILVEG HeTPoVIOalOAN
Kal LeTpovidaloAn Sleltoduouy
oToV UTtE{WKOTA

ENAONOzOKOMEIAKH
YNEZQKOTIKH AOIMQ=H

NaBoyova Juotaon yla epmelpikn kaAupn  MetpovidaloAn + Bavkopukivn
Staph. aureus (ouxva MRSA) (35%), tou MRSA kal Twv avaepofLwv
Enterobacteriaceae (18%), Enterococcus spp (12%)

Strept. milleri group (7%), Strept. pneumoniae
(5%), Anaerobes (8%)

Awapkela Oepamneiag (???): avramokpLon, aktvoAoylkn BeAtiwon, KAWVLKNA EKTiUNON
Tou yLatpou, BeAtiwon tng CRP (3-6 eBdopadec)



Moxifloxacin Pharmacokinetics and Pleural Fluid Penetration in

Patients with Pleural Effusion

Kalliopl Chatzika,® Katerina Manika,® Paschalina Kontou,” Georgla Pitslou,© Despina Papakosta,© Konstantinos Zarogoulidis,®

loannis Kloumis®

—@—Plasma

«=lle=Pleural Fluid

Concentration (mg/L) >

Time (hours)

Concentration (mg/L) (0

=@=Plasma
will=Pleural Fluid

9

6 3 6

lignant effusion (B).

Time (hours)

FIG 1 Mean * SD moxifloxacin concentration-time curves in plasma and
pleural fluid in patients with empyema/parapneumonic effusion (A) and ma-

Antimicrob Agents Chemother. 2014;58(3):1315-9.



ENAEIZEIZ TONOOETH2Hz OQPAKIKOY 2QOAHNA

v AVOTOMLKA KpLTRpLOL

v MwKpoBLoAoyika Kprtiplo

v' Bloynuukn avaiuvon

UNtE(WKOTLKOU UYypouU

MNopouoia  eykvotwoewv o€ Ro, CT N
Stadppaypatiwv oe US, gupey€ONC/OUUMTWUATIKA
ouAloyn (>1/2 nubwpakiov)

MNopouoia muou, Gram Xpwon N KAAALEPYELAL TOU

urtodnAwvouv rmapouacia pkpoPiwv

pH <7,2
VAUKOIN < 60 mg/dL



ATTELKOVLON ETITAEYUEVNC TIAPATIVEUOVLKNC GUAAOYNC

Ultrasound (n=66 Chest CT (n=66) CAR (n=06)

* Avad p(? |J.LKI"] avaAvo n 66 Sensttrvaty %o (9% CT)  60.2% (48.2%t083.7%)  76.9% (36.3%1091.0%) 013% (40.6% 10 70.8%)
acBevwy L T
Spectficaty % (9% CT) 00.0% '{jﬁ_ Pt 07.2% 03.0% (48.3%t0 79.4%)  60.0%(43.3%to T2.1%)

' : (93 Freomy oo S8 (A0t T30) 0% (31.9% to 68.1%
* 26 (39%) eixav emumAeyuévn VRN g o metoosgyy AFELT0TI) (1T 6T

cuAloyn pe Baon NPV C) SLEW(ETI%to018%)  813% (6360 08%) TO% (5% o849

Bloxnuwa/pikpoBLloloyka o ) |
XOPOKTNPLOTIKA) [Reetmae (00 go'prgyy 2004037 LH0H0IE)

LR-estmate (9% CT)  0.34(0.13t00.53) 036(0.12t0 0.68) 0.64(032001.03)

Thorax. 2017; 72(1): 94-95.



ATTELKOVLON ETITAEYUEVNC TIAPATIVEUOVLKNC GUAAOYNC

Table 2 CT scoring system for predicting complicated
parapneumonic effusions
OR
Parameter (95% CI) Score
Pleural contrast enhancement 14 (4.7-42) 3
Pleural microbubbles 2.2(1-6.8) 1
Increased attenuation of 3.1(1-10) 1
extrapleural fat
Pleural fluid volume = 400 mL 2.7(1.2-64) 1

Table 3 Operating characteristics of the CT scoring model for identifying complicated parapneumonic effusions in the
derivation sample

Sensitivity, % Specificity, % Accuracy, % LR positive LR negative
Score (95% Cl) (95% ClI) (95% ClI) {95% Cl) {95% CI) Figure 1 Computed tomography (CT) scan from a patient with
a complicated parapneumonic effusion showing: pleural
23 34 (87-98) 52 (33-65) 78 (71-84) 2 (1.5-2.6) 0.11 10.06-0.27) contrast enhancement (black arrowhead), increased attenuation
24 84 (62-%5) 75 162_85} 81 (73-86) 34‘2'1_5'4} 0'22 {0.13-0.36) ] of the extrapleural fat (white arrowhead) and microbubbles
=5 34 (25-45) 92 (82-97) 56 (48-64) 4.5 (1.7-12) 0.71 {0.6-0.84)

(white asterisk).

Respirology 2017;22:1199-1204



* RAPID score ?
e US prognosticindex ?
e CT prognostic index?




The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 33,2005 VOL.352 NO.9

U.K. Controlled Trial of Intrapleural Streptokinase
for Pleural Infection

454 aoBeveic TuxaomoltOnkav o€ 2 opAdeg, OAavatoc N XELPOUPYELO OTOUC 3 HAVES

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Intrapleural Use of Tissue Plasminogen
Activator and DNase in Pleural Infection

210 aoBeveic tuxatonotiOnkav o€ 4 opadeg,
% petafoAn tnc okiaong otnv RO movu KataAapBAavel To UTTE(WKOTLKO UYPO OTLC 7 LEPEC



ANOTEAE2ZMATA

e MIST 1: dev vumnpée Sladopa wg mpo¢ tn Ovnrotnta, avaykn
XELPOUPYIKNC OQVTLLETWTILONG, OKTLWWOAOYLK BeAtiwon, HEPEC oTO
VOOOKOMELO

(evéexopévwe n avaotoAn ¢ dpdcn TNG OTPEMTOKIWVAONCG OO TOV tissue
plasminogen activator inhibitor, PAl va e§nyei tTnv anotuyia tnc peAETNg)

e MIST 2: n opada nou €AaPe t-PA/DNase mapoucioce aKTLVOAOYLIKNA
BeAtlwon, MELWMEVA TIOCOOTA XELPOUPYLKNG OWVTLUETWTILONG Kol
ALYOTEPEC LEPEC OTO VOOOKOUELD

(evdéexopévwe n emdoyn tou OpopBoAutikol oe cuvduacuo pe tnv DNase mou
HELWVEL To LEWOEC TOU LYPOU £€nyouV TNV enttuyia TNC HEAETNG)



AOXZOAOTrIA t-PA/DNase

* MIST 2: 10 mg t-PA / 5 mg DNase 8i1¢ nuepnolwc ywa 3 nUEPEC
(GLadoyika)

* Picollo et al. 2014: real life kataypadikny peAetn, 107 acBeveic (8
keEvtpa, 2010-13), SoooAoyia MIST 2 (Stadoyika)

02,3% ETMITUYXNC OWTLUETWTILON XWPLC XELPOUPYELDO, OKTLVOAOYLKN
BeAtiwon, avénon TNg mapaywync Tov vypou

* Majid A et al. 2016: avadpouikn peAetn, 73 aoBeveic (1 kevrpo),
docoloyia MIST 2 (tautoxpovn xopnynon)

90% emITLUXNC AVTLLETWTLON, 0To 81% YopnynOnkav <6 6ooelc (median:
2 XOpNYNOoELg)

N Engl J Med 2011;365:518-26, Ann Am Thorac Soc 2014;11:1419-25, Ann Am Thorac Soc 2016



Dose De-escalation of Intrapleural Tissue Plasminogen Activator
Therapy for Pleural Infection
The Alteplase Dose Assessment for Pleural Infection Therapy Project

* ADAPT project, pilot study: 61 acBevelc, kataypadlkn LEAETN

.(mgmmg DNase 6Lc nuepnoiweyla 3 NUEPEC

\

* 93,4% eMITUXNC QVTIUETWTILON XWPLC XELPOUPYELD, akTvoAoylkn PBeAtiwon,

avénon TN mapoywync Tou uypou
e 2e 7 aoBeveic (11%) xpelaotnke avénon tng 6oonc o 10 mg t-PA

e & 3 a0OevEeLC XPELAOTNKE ETAYYLON olpatoc (Ywpic atpoduvaopikn aotabela)

Popowicz et al. Ann Am Thorac Soc 2017;14:929-36



Management of Intrapleural Sepsis with
Once Daily Use of Tissue Plasminogen
Activator and Deoxyribonuclease

* 55 aoBevelc, avadpoukn peAketn (2012-14)

* 10mg t-PA / 5mg DNase ana¢ nuepnoiwcyia 3 NUEPEC

* 92,7% EMUTUXNC OVTLUETWTILON XWPLC XELpoupyeLlo oTLc 30 NUEPEC,

akTlvoAoyikn BeAtiwon, avénon TS mapoywyrng Touv vypou

> 8 aobBeveic (15%) yxpewaotnke avénon 1n¢ 6o00oNC TWV

XOPNYOUUEVWYV aVAAYNTIKWV

Mehta HJ et al. Respiration 2016;91:101-6



Dose dependency of outcomes of intrapleural fibrinolytic therapy in new
rabbit empyema models

10000 T~ THsCT  MIST2 P.mult EMP S.pnm EMP
CPEIEMP — S
CPE/EMP g = " e -2 ——
1000 ' T
o)) = =
c 3 : g
-« 100 - : o e .
1
E ﬂ - - - -
10 - E E . IF o
50 A E.E P <0.001 3: 140 P=0.210
(@]
1 —_— » o)
A A0 ,9\ ,9\ o,g\ \((9\ \0,9\ 9\ @ 8
s Ao 8
od‘“e o RS C e c’l‘“e o 8 8 e
o Q
PBS '(n=5) scuPl; (n=5) tPA ('n=5)

Am J Physiol Lung Cell Mol Physiol 2016;311: L389-L399



Altia amotuyioc tou cuvbuaouou t-PA/DNase

* 84 aobBevelc, 1 kEvVTpo, 5 xpovia

e AvadpouLkn avaAuon
e Aocoloyio: MIST 2
e Ertituyio: 68%

 19/27 mou  amMETUXAV
ETILLEVOL O Aolpwén

erudetvwon otn CT

glyav

KOl

Pleural.thickening [N
Abscess.or.necrotizing.PNA |GG

Protein.pieural -
Loculated.effusion [}
CT.size .

Protein.ratio [Jjj

LDH.ratio [}

Pus .

Age.at.Dx l
Glucose.imputed I
Complication.from.lytics I

Female l
LDH.serum I

LDH.pleural I
Protein.serum |

pH.imputed |

1 I
0.0 0.1 0.2 0.3 0.4
Relative importance

Khemasuwan D et al. CHEST 2018; 154(3):550-6



Pleural irrigation trial (PIT)

70- p=0.03
o |. | . | p<0.03 | [] Surgery
_ A 164 Il No surgery

50 . - 14

% 40- ) £ 12

S 30 A § 101

£ 20 at d 8

%JL ‘1‘ 6

E 10+ A, 4

E 0+ ry 7]

E; -10- Al CDF‘:tFDl Irrigation

-204 ’ ’

3 . * 35 ao0eveig TuyxalomnonOnkav
-1807 | * Apyn €yxuon (1 wpa) 250 ml
-175 , , . .

Irrigation Control (I)UGLO}\OVLKOU OpOU Tpl.q
NUEPNOLWG yia 3 NUEPES

Eur Respir J 2015; 46: 456-63



OwpPaKOOKOTNoN LTO TOTIKN avaloOnola

* Avadpoputkn peAeTn, 127 aobevelc amo 3 voookopeia, 1989-2003 (EABetia

Kot ItaAla)
* [TOAUEYKUOTWHEVO EUMUNUO UTTEPNXOYPODLKAL
* 210 49% €yLve xopnynon BpouBoAuTIKwY HETA TN BwpoKkooKOTINoN

* 91% apxkn emtuxio mou auvénbnke oe 94% (emavaAndn n devtepoc

BwpakoowAnvacg)

* Mnbevikn Bvntotnta
Chest. 2005;128(5):3303-9.



1§ Cochrane
Surgical versus non-surgical management for pleural @ Libra ry

empyema (Review)

Cochrane Database of Systematic Reviews

Redden MD, Chin TY, van Driel ML

Analysis 2.1.  Comparison 2 VATS versus thoracostomy drainage, Outcome | Mortality. Analysis 2.2. Comparison 2 VATS versus thoracostomy drainage, Outcome 2 Length of hospital stay (days).
Reviewe  Surgical versus non-surgical manapement for pleunal empyema & R
= iR R sl Reviewe  Surgical versus non-surgical manapement for pleural empyema
Comparisore 2 VATS versus thoracostomy drainage
Comparsorr . 2 VATS versus thoracostomy drainage
Outcome: | Mortality
Qutcomer 2 Length of hospital stay (days)
Thoracostormy
Study or subgroup VATS drainage (dds Ratio Weight Odds Rasio
.\'1
HRandomas% H Randomas% Thoracostamy Mean Mean
N N Q a Study or subgroup VATS drainage Difference Weight Difference
| Chikiren N Mean(SD) N Mean(SD) IVRandom95% O IVRandom,35% ClI
Cobanogu 2011 027 027 Not estimable
| Children
Kurt 2006 wio o8 Not estimable b o 4 ST
Cobanoglu 7011 17 741 (145) 27 1037 (229) L 268% 196 -398,-194]
Martwsanda 2014 53 50 Not estimable
Kurt 2006 10 58 (282) 8 1325 (7.15) e BO% 745 -1270,-220 ]
Peter 2009 /18 s Not estimabie
Sonnappa 2006 @30 a30 Not estirnable Martwenda 2014 53 1447 (751) 50 1458 (635) - 174% Q.11 [-279,257 ]
Subtotal (95% CI) 138 133 Not estimable Reter 2009 18 £% (17) 8 68 (29) . 5 03% Qi0[-207,227]
Total events: O (VATS), 0 (Thoracostormy drainage)

L0 ( ) - ) B ;
b Subtotal (95% CI) 108 103 72.6% -1.99 [-4.36,039 ]
Test for overl efiect not aoplable Hetaropeneity: Ta? = 405, Chi? = |2.55, df = 3 (P = Q0Ix P =76%

2 Adults Test for overal effece Z = 164 (P = 0.10)
Bilgin 2006 0735 035 Not estimable 7 Adults
Wait 1997 1 15 —— 1000 % 0807004, 1489 | Watt 1957 I L7 {Q%) 9 128 (L1) u 174% 4101 499,321 ]
Subtotal (95% CI) 46 44 —— 100.0 % 0.80 [ 0.04, 14.89 | Subtotal (95% CI) 11 9 ¢ 27.4% -4.10 [ -4.99,-3.21 |
Total events: | (VATS), | |f.7hc1:1:.0:cm,v dranage) Hetecogeneity: not nppli::;:ie
Heterogeneity: not applicable Test for overal effece 7 = 899 (P < 0.00001)
Test for overall effiect 7 = 0115 (P = 088) T C[ e % 4
Total (95% CI) 184 177 S 100.0 % 0.80 [ 0.04, 14.89 | otal (95% CI) 119 112 100.0% -2.52 | -4.26,-0.77 |
Total events: | (VATS), | (Thoracostomy drainage) Heteropeneity: Taw? = 267 Chi* = 2058, df = 4 (P = Q0038 # =Bi%
Haterogeneity: not applicabie Test for overall effece 7 = 2.83 (P = 0.0047)
Testn ol et 2= 015 (P = 0BY) Test for subgroup difierences (hi? = 2.64, & = | (P = 0L10). I =62%
Test for subgroup differences Not appéicable
L L L L
P P - ; R 37
Q00f Q0 Q 0 |00 1000
% Famurs VATS Famurs thoracostony
Fvours VATS Favours thoracastomy

Cochrane Database of Systematic Reviews 2017, Issue 3. Art. No.: CD010651.






2KEWH A 2YZHTH2H

Mpotewvopevo/o KOTAANKTIKO onUelo ylo HEAETN OegpameuTtikng mapepBaong os

aoBeveic pe umtelwKOTLKN Aolpwen:

v Zuprtwporto/mototnta (WG

v AvamnvevuoTikr) Asttoupyia

v EmBiwon

o€ 3, 6, 12 kol 24 PAVEC LETA aTto TNV MapEUPaon

AV N XELPOUPYLKN OVTILETWTILON ELVOLL TILO OTTOTEAECUOTLKI) OTLE TP OTTAVW
TIOPOLUETPOUC TOTE eV ELVOL OPVNTLKO KATAANKTLKO ONMUELO OTIWC KOTAYPAPETAL OTLG

TPEXOUOEC UEAETEC



Avarnavtnta epwtnuata
e JUYKpLON amoteAeopaTKOTNTAC SLadOPETIKNG OLAPKELAC Kol EL60UC AVTLPLOTIKAC
aywync (4 evavtL 8 eBéopadwv)
* EmavoAapBavOUEVEG EKKEVWTLKEC OWPAKOKEVTNOELG EVOVTL OwpaKoowAnva

* Tithomnoinon tng 60ong twv BpopuBoAutikwy pe Baon tnv mOoCOTNTA TOU UYPOU, T
entimeda PAI-1 kot mAaopwvoyovou

* Npwipn epappoyr) medical thoracoscopy vs BpoppoAucn

* Mpwiun epappoyn VATS pe ocupduoloduon, tomoBetnon BwpakoowAnva Kol
gyxvon BpopBoAutikwy Sleyxelpntika vs Bpoufoluon

* [Tolo Moo0oTO NG Bvntotntag anodidetal otnv UNEWKOTIKA Aoilpwén Kol ToLo
O€ CUVUTIAPYOVTEC apayovteC (nAkia, ouvodad voonuota);



£

Before Treatment After Treatment

Before Treatment After Treatment



Naparveupovikr GuAoyN

AVOTOULKA

MuwpoBLoAoyLka

BloxnHLKA KpLtipla

ErtuntAeypévn cuAdoyn/Epninpa AnAR mapanveupovikn cUAAoyn
MAPATETAMENH XOPHIHZH ANTIBIOTIKQN MAPATETAMENH XOPHIHZH ANTIBIOTIKQN
Mn avtamnokplon ) )
TonoBétnon OwpakocwAnva EKKEVWTLKN TTAPOKEVTINON
YynAo RAPID score
Mn avtanokpion ATIELKOVLOTLKA Scores

ZuykataBeon acBevoug

ABeopdTnTa EmiBupia acBevoig

Avtévdeien BpoppoAuvong

t-PA + DNase

(5/5 X2 yua 3 np.) NAVoELS pe Ppuctoloykd opod

Mn avtarokpion AvVTEVvOEeLEn yLa Xelpoupyeio
XELPOUPYLKNA OVTILLETWTILON

OWpPOKOOKOTINGCN UTIO TOTILKA avoloOnoia
(VATS, avowytri Owpoakotoun) P non n n



2YMITEPAZMATA

* OL TIOAPOTIVEUMOVLKEC OUAAOYEC elval ouxve Kot SUokKoAa
Sraxelpiolpo poBAnUa otn KABNUEPLVN KALVIKA TTPAEN

* YIIApYXOUV TTAEOV KALVLKA KOl OTTELKOVIOTIKA OKOP aéLoAdynong

* H mapatetapevn xopnynon ovTiBLoTikwy ivol KOUBLKAC onpaoilog

* H xprjon tou ouvbuacopou t-PA/DNase svdoUmnelwKotika dalvetal va
elval OIOTEAEOUATLKN

e OL MAVOELC e PUOLOAOYLKO OPO LOWC ELVOL ATIOTEAECOTIKEC

* H npwwun edpappoyn tnc medical thoracoscopy kat tng VATS daivetal
va. €xouv UPnAd TOOOOTA OTTOTEAECUATIKOTNTOC OV Kot O€v
UTTAPXOUV TEKHNPLWHEVA KPLTAPLO TTALPOLTTOUTTAG



