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* ALOYVWOTLKN TTPOOEYYLON
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Yrie{wkoTIkn AoLpwén

* Mepypadn voonpoatoc 460 BC

* Baowkec apyxec Beparneiac (mapoyetevon
vypouU, avtiBLlotikn aywyn) (dtec amo 19181

e AUEOVOUEVN ETILITTWON VOO LLATOC O€ TtaLdLA
Kol EVNALKEC?

N N W W S
o O o o O

Empyema admissions (per million)
S o

o o

1980 1985 1990 1995 2000 2005
Year

Dunham EK et al. Am J Med Assoc 1918;71:366-373
Roxburgh CSD et al. Arch Dis Child 2008; 93: 316—-318



H untelwkotikn Aolpwén adopa 60.000
acBeveic to xpovo otn US

Benjamin Franklin 9
(1706-1790)

\ll \\'i”i;llll ( )\Ik‘l' .\Ii(h;icl .lil(l\\()ll
(1849-1919) (1958-2009)

‘ | -t
Guillaume Dupuytren Elvis Presley

(1777-1835) (1935-1977)

Karl Marx
(1706-1883)

died. London
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OpLlopoi-utte{wKOTIKA Aolpwén  EREE

e AMAN MTAPOTTVEULLOVLKI cUAAOYN: UTTECWKOTLKN
oUAAoyr Ttou ocuvodeUEL TTveEUovLA N
amootTnuo

e EmuTAEyUEVN TTOPATIVEUUOVIKN cUAAOYN:
Yrte(wKOTLK cUAAOYN MOV ATTALTEL
TIOPOXETEVON LUE BWPAKLKO CWANVOL

e Eumunua: mapouacio muou otnv UTIE(WKOTLKN
KolAoTnta

Hefner JE et al. Chest 2009;136: 1148-1159



ALayvVWOTIKOC aAyoplOuoc-apxika Brpata |

OXFORD

Clinical presentation consistent with pleural infection Risk stratification using baseline

(eg, fever, pleurisy, malaise, dyspnoea) physiological and biochemical parameters

v

Diagnostic imaging studies

v v

sumeen- Thoracic ultrasound Computed tomography -=wemvy
v \ 4
Risk stratification using thoracic Risk stratification using CT
vltrasound—eg, septations, —eg, loculation, pleural
pleural thickening thickening/enhancement
h 4

Diagnostic thoracentesis with guidance
of thoracic ultrasound

L Corcoran et al. Lancet Respiratory Medicine 2015



KAwvikn elkova acBevwy

OXFORD

 Hdlayvwon tng umelwkotikN S Aolpwénc e€aptatal amo Tnv KAWLIKN uroyia Tou
ylotpou

* H kAWK ewkova dev SladEpel PeTAEY QUTWYV TIOU EXOUV ATTAL, ETLITAEYUEVN
TIOPOLTIVEU LOVLKH) GUAAOYN KOl EUTTUN L

* H kAwin ewkova dev dtadEpel amd avtnRv TG mveuvpoviag (To ofea
CUUTITWHOTO TNG TIVEVUOVIOG A TAL UTIOEEQ/XPOVLOL CUUTITWHATA TNG avaepoBiou
AolpWENC-AAKOOALOMO, KOLKF) OTOUOTLKN UYLELVH], atwAELO ouveLdnoNC)

Avemoapkng Emapkng avtiBLotikn Yre{wKOTLKN
QVTaTOKPLON aywyn oUuA\oyn

|

KAwikn urtoyia Psallidas et al. Semin Respir Crit Care Med. 2014 Dec;35(6):715-22




H kaBuotepnuevn dtayvwaon Kot pn

xopnynon katdAAnAnc avtiBLloTikne aywyng
oUOYXETL(ETAL LLE XELPOTEPN ETUPLlwoN

OXFORD

Avadpoutkn HeAETn o€ 3 voookopeia Aaviog

YuoxETon erBlwonc e xopnynon nn KatdAAnAng avtlBLotikng
aywync¢ Kat pn xopnynon WwdoAuTIKwY

H kaBuotEpnon tng mapoxetevonc €V CUCYETIOTNKE UE
eniPilwon

Table III. Correlation of in-hospital death (» » hy p the d fa s by univanate and multivariate analysis, in patents with pleural
mfection (# = 133; no antimicrobials for 5 patients, missing d l ) paticnts
Univanate Logistic regression

OR 95% CI OR 095% CI
Intrapleural fibnnolysis 0.11 0.01-0.47 0.13 0.06-0.28
Nosocomial infection 3.21 1.38-7.50 2.62 1.71-4.16
Age (in quarnles) 1.99* 0.91-4.36 1.36 0.89--2.08"
Sufficient mnmsl anomicrobials 0.56 tll")- 122 0.45 0.31-0.65
I'horacic surgery performed 0.29 0.07-0.91 0.27 0.14-0.52
Predisposing conditions 5.20 1.47-27.91 217 1.50-3.14

“*Comparing zbove the median to below the median.
"Before backward selection

Nielsen J et al. Scandinavian Journal of Infectious Diseases, 43:6-7, 430-435,



8 Pleural disease

SVGE S Providing safe and effective pleural
Sadsi#d medicine services in the UK: an
Research . .
aspirational statement from UK
pleural physicians

Matthew Evison,' Kevin G Blyth,?* Rahul Bhatnagar,*® John Corcoran,®
Tarek Saba,” Tracy Duncan,® Rob Hallifax,® Liju Ahmed,'®'" Alex West,°
Justin Charles Thane Pepperell,” Mark Roberts,'® Pasupathy Sivasothy,'*

loannis Psallidas,? Amelia O Clive,*° Jennifer Latham,’® Andrew E Stanton,'®
Nick Maskell,** Najib Rahman®'"

H emelyovoa mapakevinon MAEVPLTIKAC OUANOYNC TIPETEL VAL
YLVETOL ATTO EKTTIOULOEVLEVO XELPLOTH QLKOULOL KOLL OV
KoBuotepnoel €we 24 wpeg pe KataAAnAn BeparmeuTikn
avTipeTwrion (avtBlotikn aywyn)
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' ATLELKOVLOTLKEG TEXVLKEG Slayvwong Es
UTTE{WKOTLKAC OUAAOYNC




4 Afovikn Topoypadio Bwpakoc R

e Avayvwpilel maBoAoyia Tou mapeyxvpatog (mvevpovia, anodotnua, OyKkog)
Kall Tou pecoBwpakiou (prién/dlatpnon owcodadayou A katlovoa
uecoBwpakitida)

e Aivel mAnpodopleg yLa TNV OVATOUIO TWV EYKUCTWOEWV KOl UTOPEL val
KaBodnynoeL TNV TomoBETNON CWARVWYV TTAPOXETEVONG

e Aev dlakplvel TNV armAn ano tnv enutAeypevn Y2 oUte mpoBAEMEL TNV avaykn
XELPOUPYIKNG TIapEUPBATNG

e AyVWOTO OV TIPETIEL VA TIPAYLLOTOTIOLELTOL ATtO TNV apXn N o€ emdeivwon
KALVIKAG KOTAOTOONG

Waite RJ et al. Radiology 1990;175:145-50
Kearney SE et al. Clin Radiol 2000; 55:542-7
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Avayvwpllel eyKUOTWOELC KOAUTEPA Ao afovikn Topoypadia Bwpakog

H mapouoia eyKUOTWOEWV CUVOEETAL HE aUéNUEVO KivOuvo amotuylag
Beparmeiag kat voonAeia oe MEO kal Suopevr tpoyvwon

KaBodnyel mapakevtnon Kol TomoBETNON MAPOXETEVONG

Chen CH et al. Ultrasound Med Biol 2009;35:1468-74
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AvaAuon Kol gppnveLla
QTTOTEAECHATWV TTAEUPLTLKOU UYypoU




AV d)\U of T[}\E UPLTLKO L’) LUYPO 0 '(';g';s‘g)};

Aukoln, LDH, pH

MeAETn AEUKOKUTTOPLKOU KUTTOPLKOU TUTIOU

MikpoBLoAoyikn e€€taon
(gram + kaAALEpyela)

AnoteAeopata Yypou
* E&ldpwpa pe umtepoyxn ovdetepodilwv

* IIaVLOTOTO UTOPEL va uTtepEXouv AspdokuTTOpO

e 'Oco yapnAotepo to pH, n YAUKOIn Ko 600
vPnAotepn N LDH 1000 XepoTtEPN N MPoyvwon

* Gram Xpwon Kal K/a Tou uypou av ival BeTika

OT]HGTOGOTOUV 6U0|.18VF] EKBQOT] (ET[LT[)\EVIJ.EVF] YZ) Domiguez FAJ et al. Clini Microbiol Infect 2006; 12: 682-84

Porcel JM et al. 2007; 131: 1442-7
Menzies SM et al Thorax 2011; 66:65



£ # 92 , ,
@@ Tol AITOTEAECHOTA TNG TIAPOKEVTINONG [
KOTEVOUVOUV TOUC OEPATTEVUTIKOUC XELPLOMOUG

Pleural effusion in the

context of possible infection

Sample Fluid
(image guidance if required)

Non-purulent

Microbiology positive

Purulent (gram or culture)

= empyema

[ Sample pH |

Drainage infection

[ Intercostal } {[ 7.2 ] | 72 ] ][ Confirmed pleural ]

Y Y

Complicated Simple
parapneumonic parapneumonic

effusion effusion
Intercostal
drainage

Intercostal [ Drainage not required ]
Drainage

L Corcoran et al. Lancet Respiratory Medicine 2015



AvaAuon TTAEUPLTIKOU LUYpPOU

* Bloxnuikn avaAvcon mAsupitikol vypou

— H pétpnon tou pH €xel peyaAvtepn Stayvwotikn akptBetal

pH
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LHeffner et al. Am J Resp Crit Care Med 1995



BLodeikteC MAEUPLTIKOU LVYpPOU

* H pétpnon tou pH €xeL peyaAutepn StayvwoTtiki
akpelal
— Mpoooxn ota AaBn kata tn deypatoAnyPia

LT AXIL LINE TS

pH 6.9 pH 7.4
L Heffner et al. Am J Resp Crit Care Med 1995
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oItOTEAEGLOTAL

* H pétpnon tou pH £xetL peyaAutepn dtayvwoTtikn akpiBeia?
— MNpoooyxn ota AaBn kata tn dsypatoAnyiol
— Mpoooyxn ota AdBn Katd TNV avaAucon Tou uypoU?
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LHeffner et al. Am J Resp Crit Care Med 1995
Time hours) ' 2Rahman et al. Am J Resp Crit Care Med 2008




Mwc¢ umopet va BeATwOEeL n
LuikpoBLoAoyikn dtayvwon otnv
LTtE(WKOTLKN cuUAAoyn ?
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H evodpOaApion nmAgvupitikol uypou o€
BAKTEK avavel tnv dtayvwotikn akpifeia

OXFORD

Sterile container only 64 % 38%
Sterile container + 92 % 59%
Blood culture bottles

* BAKTEK avaepofiwv peyalutepn StayvwoTtikn akpifela
* [lapopola evatocOnoia pe 0ykouc 2 vs 5 vs 10 mls oto kaBs UmouKaAL
BAKTEK



MOPLOKEC TEXVIKEC auéAavouv TNV
drayvwon tn¢ uelwWKOTIKAC AoilpwéNnC

OXFORD

7 7 7
 16s rRNA gene kowo o€ oAa ta Baktnpla
4 I 14 I 14
— YU¥nAn evaioBOnoia texvikne mou 0gv ennpealetal oo tnv
I 14 I
TIPONYOULEVI XPNON OVTLBLOTIKWV
i | Pleural Fluid Samples n=377
\ //
Culture positive f Culture negative \
n=158 n=218
/,.r’"" ‘/‘/“\\
MNAAT negative NAAT positive NAAT nggative NAAT positive
n=3 n=135 n=40 n=178
/ —
Seq only mPCR only Both positive Seq onl mPCR only Both positive
positive n=0 positive n=20 n=135 positive nF0 positive n=5 n=174
| |
Concordant Concordant Concordant
18 114 172
Culture & mPCR Positive Culture & NAAT Positive Seq & mPCR Positive
Culture Superior = 11 Culture Superior = 18 Seq Superior = 104
mPCR Superior =2 mPCR Superior = 4 \ mPCR Superior = 23
Mo Superior Test =5 Seq Superior = 26 \ Mo Superior Test = 45
Culture & Seq Superior = 25 —
Culture & mPCR Superior =12
Seq & mPCR Superior = 10
Mo Superior Test = 19

John Wrightson et al under submission
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NEEC TEXVIKEC DlAYVWONG EVTOC 4 WPWV OXFORD

5-7 days
Empiric antibiotics

Specific primers

PCR Analysis Software
>

4 hours
Psallidas et al. Chest. 2018 Oct;154(4):766-772
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" Anuoupyia e181kv aAAnAouyiwv

yLa UTTE(WKOTLKN AOLpwéN

Zrzpificston Junves

Streptococcus Pneumonia, lytA

Samples with

high bacterial a, '
load ‘

’1

Sample with
minor bacterial
load

Streptococcus pneumoniae,
Staphylococcus aureus (MSSA),
Staphylococcus Aureus (MRSA),
Anaerobic bacteria

Ampiicaton Tunves

13345575«3'Zﬂ727311»?51517‘.813;:1;1‘&33315:‘;17353152333!5:53733395.

g;]ff'
Overall the gPCR technique exhibited ;
high sensitivity (93%) and specificity
(89.5%).

Staphylococcus Aureus MRSA, mecA

Samp)fe(s

Samples with hlgh h lower

bacterial load baciedal

' load

123 5 B 7T 83BN RDUBENTRIVIIAZ2ZBANEZTZTTZADIAIRAIASITIRAIL
Cpcle:

Psallidas et al. Chest. 2018 Oct;154(4):766-772
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NEEC EMEUPATIKEG TEXVIKEG TTOU S
EVIOYUOUV TN OLAYVWOTLKN TIPOCEYYLON




Not willing to

participate

Positive culture

Enepporikil KAwKA peAeTn paonc | -

[ 28 patients screoned for
AUDIO study

5 patients not recruited:
Exclusion criteria

-——

17/20(15%)
Commwnity
acquired pleural
Infection

l

2/17 Complex non

20 study participants

3/20 (15%)
Hospital
acquired plewral
infection

2/3 Complex

Septated
3/17 Homogenous Septated
ochogenic 1/3 Complex non
12/17 Complex septated septated
s
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AUDIO study
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Streptococcus milleri e
Streptococeus intermedius R
Klebsiella pneumoniae E
Anaerobes

® Staphylococcus aureus
Staphylococcus lugdunesis

Gram positive

bacteria
The AUDIO study:

- US-guided pleural biopsies feasible and safe

- Increase the microbiology yield by 25%

- Design specific microbe primers (Strep
pneumoniae, Staph aureus MSSA, MRSA,
anaerobes) with excellent
sensitivity/specificity

Psallidas et al. Chest. 2018 Oct;154(4):766-772



Texvikn Broglac vmelwkota UTO
UTTEPNXO

OXFORD

Hallifax RJ, Corcoran JP et al., Chest. 2014 Oct;146(4):1001-1006



w'q H TEXVIKN Bloylag mveupova UTIO g

UTTEPNXO Elvoll aoPaANC

NapepPatikn peAEtn oe 50 aoBeveic pe mepldpePLKn TIVEULOVLO

Wrightson et al. Under submission-PIPAP study
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JUMTIEPAOLATO

* H dayvwon tn¢ ume{wWKOTIKNC AOLLwWENC
QTTOULTEL AVENUEVN KALVLKN uTtoPlat

* MikpoBLoAoyikn dtayvwaon, KATAAANAOC
XELPLOUOC TIAEUPLTIKOU LYPOU KOl OTOXEULLEVN
avtiBlotikn aywyn avéavouv tnv nibavotnta
Bepameioc

* NEEC LOPLAKEC KO EMEMUPBATLKEC TEXVIKEC
BeAtiwvouv tnv mBavotnta cwoTnC Kot

ypnyopng dtayvwong
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