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LVentilatarle iliskili pnomoni (88

1974

Entiibasyon sirasinda
pnomonisi olmayan, invaziv
mekanik ventilasyon
destegindeki hastada
entibasyondan 48 saat sonra
gelisen pnomoni

Hastaneden gelisen pnomoni
Tipi

YBU hastalarinda
mortalitenin onemli
nedenlerinden
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VIP
* Mekanik ventilasyonlu hastalarin 7%20-
30'unda geligir

* Kaba mortalite hizi %20-70

» Erken tani, erken tedavi prognozu
belirgin olglde iyilestirmekte
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VIP tani

» Tani zor, gords birligi yok
» Tanida ilk adim klinik siphe
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Tani-Klinik yaklasim

- Akciger grafisinde yeni ya da ilerleyici infiltrasyon
saptanan hastada agagidaki bulgulardan iki veya daha
fazlasinin gorilmesi durumunda VIP disunilmeli;

- Ates yiiksekligi (>38°C)

- Lokositoz

- Pirdlan trakeobronsiyal sekresyon
- Oksijenizasyonda azalma

- Solunum sayisinda artma

» Tanida duyarhilik yiksek, 6zqiillik disuk
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= VIP tani: Klinik ve laboratuar

_______ ®

1974

» Yiksek ates, lokositoz ve tasikardi;
travma, yaniklar, pankreatit vb
inflamatuar cevap gelistiren agir
hastalarda da gérilebilir

* Pirdlan sekresyonun: trakeobronsit
tablosunda da gorilebilmekte
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1974

Sadece radyolojik incelemenin
tanida gtivenilirligi dusuk
-Konjestif Kalp Yetmezligi
-Atelektezi

-ARDS

-Ilag reaksiyonlar:

-Akciger embolisi
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:
VIP tani; Mikrobiyolojik inceleme

+ Alt solunum yolu 6rnegi

- Ust solunum yolu ve endotrakeal tiip
icindeki bakteriyel kolonizasyon

- Kan kultird
- °/o10 pOZITlf
- Plevral sivi
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VIP tani

- Sonug;

- VIP tanisini koyduracak tek bir klinik,
laboratuar yada radyolojik bulgu
bulunmamakta

* Yeni arayiglar; Biomarker ??
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Fizik Muayene-1

- Ates

» Trakeobronsiyal sekresyonlarda
artma/sekresyonun karakterinde degisme

» Akciger seslerinin oskiiltasyonu;

- Cogu hastada yaygin ronkis (solunum
sekresyonlarin birikimine bagl)

- Solunum seslerinde azalma ve yas raller seklindeki
fokal bulgular eslik eder
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Fizik Muayene-2

» Dispne ve takipne sik

* Hastalarda oksijenizasyon bozulabilir,
mekanik ventilasyon destegine ihtiyag
artabilir

+ Ciddi seyirli hastalarda ek olarak biling
bozuklugu yada sepsis klinigi
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- VIP diisiiniilen hastalarda ilk adim;
akciger grafisi

+ Akc grafi normal; VIP tanisindan
uzaklas, enfeksiyon disi nedenlere yanel

+ Kuvvetle VIP disiinilen hastalarda film
yenilenmeli
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Tanisal yaklagim-2

» Akc grafisinde alveolar infiltrasyon, hava
bronkogrami vb varsa; basta ASY ornekleri
olmak lizere en kisa siirede mikrobiyolojik
arastirmalar icin ornek alinir

- Akciger filmi hastaligin ciddiyeti konusunda da yol
gosterebilir (tek/multilober tutulum, kavitasyon,
plevral eflizyon vb)

- Kiiltirleri alinan ve VIP disiinilen hastada
ampirik antibiyotik tedavisi hemen baslanir
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Diagnostic algorithm for hospital-acquired, ventilator associated
pneumonia

[ HAR, VAR or HCAP SUSPQCLQCJ
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WBC: white blood cell.

Reproduced with permission from: American Thoracic Society and the Infectious
Diseases Society of America. Guidelines for the management of adults with hospital-
acquired, ventilator associated, and healthcare-associated pneumonia. Am J Respir Crit
Care Med 2005; 171:388. Copyright & 2002 American Thoracic Society.



VIP mikrobiyoloji

- Tanida klinik ve radyolojik bulgular,
mikrobiyolojik verilerle desteklenmeli

» Mikrobiyolojik 6rnekler antibiyotik tedavisine
baslanmadan veya antibiyotik degigimi
yaptlmadan once alinmali

* Solunum yolu ornekleri; bronkoskopik veya non-
bronkoskopik
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| AR
3 Alt solunum yolu ornegi

* Non-bronkoskopik rnekler
- Endotrakeal/derin trakeal aspirat: ucuz, kolay, non
invaziv
- Mini BAL

*  Bronkoskopik ornekler

- Bronkoalveoler lavaj (BAL): PSB'ye kiyasla daha
genis sahalari goruntiler, daha ucuzdur, tercih
edilir

- Korunmus firga teknigi (Protected specimen brush,
PSB)
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Mikrobiyolojik kiiltir

Kantitatif yada yari-kantitatif kdiltdr

- Yari- kantitatif kdltir;

- Ureme; az, orta, ¢ok yogun
- Kesin veri yok: orta ve ¢ok yogun olanlar VIP agisindan

anlaml
- VIP hastalarini orofarengeal kolonizasyonlu hastalardan
ayirmak daha zordur, yalanci pozitiflikleri daha fazla

Kantitatif kiltirde; alinan 6rnege gére belirlenmis
esik degerler var
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Duyarhlik ve Ozgiilliik

Yéntem Esik Deger Duyarhilik Ozgiillik

(cfu/ml) (%) (%)
ETA 10°-10¢*  38-100 14-100
BAL 104 42-93 45-100
PSB 103 33-95 50-100

*Genellikle calismalarda 106 cfu/ml olarak
alinmis
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ETA BAL PSRB
Sorunlar

“+» Duyarhlik ve 6zgiillik oranlari genis
araliklarda

-Referans yontemlerin farkliligi

-Inceleme dncesi antibiyotik alimi
-Teknik
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ETA BAL PSB

Sorunlar
- ETA
- Tanida duyarlihg yiksek ancak spesifikligi diisuk
- PSB
- Etkilenen lobdan alinmamasi hata
- BAL-PSB

- Pnomoninin erken dénemi
- Antibiyotik alan hasta
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= Alt solunum yolu ornek alimi

Bronkoskopik ?

VIP tanisinda bronkoskopik érnek alma;
- Alt solunum yolu 6rneginde kontaminasyon riski daha az

- Mortalite, hastanede yada mekanik ventilatorde kalma siiresi
azalmaz

Uygulamasi daha zor, deneyim gerekir, her has’raya
yaptlamayabilir 4
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' Non bronkoskopik 6rnek ??

* Non-bronkoskopik orneklerin kantitatif
kiiltiirleri, bronkoskopik 6rneklerin kantitatif
kiltirlerine kiyasla;

- Daha diigiik bir spesifiklige sahip

- Ancak duyarliliginin yiiksek olmasiyla bu durum VIP
tanisini koyma anlaminda dengelenir

* Karar hasta bazinda degerlendirilmeli
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Mikroskopi

* Gram boyama kiltir sonuglariyla
korele ise dogru tani koyma
ihtimali artmakta

* Alf solunum yolu orneginde
polimorf niveli Iokosit ve
bakterilerin varhgi, kiltirde
Uretilen mikroorganizmanin
etken olarak kabul edilmesini
destekler

KLIMIK 2013, Antalya
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! Diger tanisal yaklagimlar

* VIP'de radyolojik, mikrobiyolojik ve Klinik
bulgular: puanlayan skorlama sistemi
gelistirilmis

- Klinik pulmoner enfeksiyon skoru (CPLS)

» Tanida kullanilan major kriterleri 6zetler ve
onlarin rélatif agirliklarini verir

» Tani igin katki saglayabilir
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Clinical Pulimonary Infection Score (CPIS)

Temperature

=236.5 or =38.4 = 0 point
=238.5 or £38.9 = 1 point

=39 or =36.5 = 2 points
Blood leukocytes, microlL
=<4000 or =11,000 = 0 points
<4000 or =11,000 = 1 point

Band forms =50 percent = add 1 point

Tracheal secretions

Absence of tracheal secretions = 0 point
Presence of nocn-purulent tracheal secretions = 1 point
Presence of purulent tracheal secretions = 2 points

Oxygenation

PaO2/FIO2, mmHg =240 or ARDS (defined as PaO2/FIO2 =200, PAWP =18 mmHg and
acute bilateral infiltrates) = 0 points

PaO2/FIO2 =240 and no ARDS = 2 points

Pulmonary radiography

No infiltrate = 0 point

Diffuse (patchy) infiltrate = 1 point

Localized infiltrate = 2 points

Progression of pulmonary infiltrate

No radiographic progression = 0 point

Radiographic progression (after HF and ARDS excluded) = 2 points
Culture of tracheal aspirate

Pathogenic bacteria cultured in rare or few quantities or no growth = 0 point
Pathogenic bacteria cultured in Mmoderate or heavy quantity = 1 point
Same pathogenic bacteria seen on Gram's stain, add 1 point

Total (a score of »6 was considered suggestive of pneumonia)

ARDS: acute respiratory distress syndrome; HF: heart failure;, PAWP: pulmonary arterial
wedge pressure.
An initial score is based upon the first five variables. The last two variables are assessed on
day 2 or 3.
Adapted with permission from: Singh, N, Rogers, P, Atwood, CW, et al. Short-course empiric
antibiotic therapy for patients with pulimonary infiltrates in the intensive care unit: a proposed
solution for indiscritminate antibiotic prescription. Am J Respir Crit Care Med 2000, 162:505.
Copyright < 2002 American Thoracic Society.
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CPIS

- Total skorun >6 olmasi
pnomoniyi destekler, <6 ise
pnémoni olasiligr disuk

- Tani koydurucu degil, asil
kullanim alani tedavinin
degerlendirilmesi ve
yonlendirilmesi asamasinda

* Duyarligi ve 6zgiilligi %60
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The CPIS calculation at baseline was
assessed by using the first five varia-
bles shown in table 1, which were modi-
fied by Lunaetal. (17) CPIS at 72 hr was
calculated based on all seven variables
and took into consideration the progre-
ssion of the infiltrate and culture results
of the BAL. Pathogenic bacteria grown

As a conseguence, results of CPIS stu-
dies and our study do not superse-
de conventional clinical criteria, which
were first defined by Johanson et al.
(27) We believe that, results of CPIS
should be evaluated carefully in the
clinical sefting.

Table 4. Sensitivity, specificity, positive and negative predictive values of
CPIS in 50 patients with diagnosis of VAP and non-VAP at the time of diagnosis
and at the 72nd hour.

Threshold value CPIS>7 CPIS>6 CPIS=6 CPIS=5
Sensitivity-D(%) 80 76 80.7 80
Specificity-D (%) 17 15 16.6 10
PPV-D(%) 10 31 51 78
NPV-D (%) 89 55 44 1
Sensitivity-L (%) 100 87 (83) 88 (85) 86
Specificity-L (%) 23 22 (17) 33 (20) 37
PPV-L (%) 31 55 (26) 78 (47) 86
NPV-L(%) 100 62 (75) 50 (62) 37

CPIS, Clinical Pulmonary Infection Score; D, Atthe diagnosis; L, Atthe 72" hour; NPV, Nega-
tive predictive value; PPV, Positive predictive value; VAP, ventilaior associated pneumonia.

- VIP ile VIP olmayan grupta;
- Tani sirasinda CPIS skoru
agisindan fark yok
- 72. saatte anlamli fark var
»  Klinik diizeyde istenilen duyarlik ve
6zglllige erisememis
+ Sonug; tanida CPIS skoru dikkatli
degerlendirilmeli




Akc biyopsisi

- Nadiren kullanilir, zor, invaziv
+ Histolojik VIP tani kriterleri standardize
degil

- Invaziv MV uygulanan hastalarda
pnomotoraks riski nedeniyle transtorasik
ince igne aspirasyon biyopsisinden
kaciniimall
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Biyobelirteg

VIP tanisi zor, kiiltir zaman aliyor
Erken ve kolay tani igin arayislar

Biyolojik markerlar/biyobelirtegler kullanilabilir
mi?

VIP tanisinda en ¢ok arastirilan biomarkerlar;

- Prokalsitonin (PKT)

- C-reaktif protein (CRP)

- Myeloid hiicrelerde eksprese edilen ¢éziinebilir tetikleyici

reseptor-1 (soluble triggering receptor expressed on myeloid
cells-1, sSTREM-1)
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Prokalsitonin

- Kalsitonin hormonunun oncul molekild

» Saglikh erigkinlerde olduk¢a disik, <0O.1
ng/ml

» Enfeksiyon varliginda artar

+ VIP tanisinda, serum PCT diizeyini
yararl bulan ve bulmayan ¢alismalar var

KLIMIK 2013, Antalya 31



Study Duffoeta  GlbotandCraveisy™  Detemann etal™ Luytetaf Oppert et ol
No. of patients % 148 0 73 i
Setting Mixed ICU Medical ICU Medical ICU Mixed ICU Post-CER
Type of BAL Non-drected Non-qlrected Directed Directed AR
Confimation of VAP 10 cfu/ml 10*cfu/ml >0t cf/ml 10 cfu/nl \R
Previous or concurrent antiiotic None 475 VAP (- patients NR B VAP group AR
use ) 95% non-VAP group

VAP-positive Patients i 4 ) i 1
Mean serum PCT VAP + 113 26 38 17 b(
group ng/mL

Mean BALF PCTIn NR AR j NR NR
BAP + proup ng/ml

Serum ICT Cutoff fapfmd) 219 R 219 35 10
Sensitviy iTh NR 8 10 100%
Specificly 100% NR 7% i3 5%

VAP, ventilator-associated pneumonia; BAL, bronchoalveolar lavage; o, colony forming wnits; T, procalatonin; ICU, Intensive care unit, NR, not reported.

Palazzo SJ et al. Heart Lung 2011;40



Prokalsitonin

- Genel goris; serum PCT diizeyi VIP tanili
hastalarda 2 durumda yararli;

- Antibiyotik tedavisinin kesilip kesilmeme karar:
- Hastalik ciddiyetinin belirlenmesi

* Agir seyirli hastalarda PCT dizeyi ylksek
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Prokalsitonin

» Son yillarda PCT klavuzlugu esliginde
VIP tedavisinin yonlendirilmesi
glindemde, bu yaklasimla standart
yontemlere kiyasla antibiyotik tedavi
suresinin daha kisa olacagi belirtilmekte
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sTREM-1

+ Immiinglobulin G siiper ailesi igindeki bir
glikoprotein

- Bakteri ve fungus enfeksiyonu sirasinda
fagositik hiicrelerden (alveolar makrofayj)
ekspresyonu artar

+ sTREM-1, proinflamatuar mediyatorlerin
sekresyonunu ve inflamatuar cevabi artirir
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sTREM-1

» Normal kosullarda saptanamayacak diizeyde,
enfeksiyon sirasinda vicut sivilarinda salinimi
artar

* Non-enfeksiyoz durumlarin sebep oldugu
inflamasyonda da arttigini son zamanlarda
gosterilmis
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sTREM-1

- Serum diizeyi; VIP tanisinda yarar:
gosterilmemis

- Bazi calismalarda VIP hastalarda, VIP
olmayanlara gore;
- BAL

- Expiryum devresi tipinde biriken
koleksiyonda (exhaled breath condensate )
sTREM dizeyinin arttigi gosterilmis

KLIMIK 2013, Antalya 37



ORIGINAL ARTICLE

Soluble Triggering Receptor Expressed
on Myeloid Cells and the Diagnosis
of Pneumonia
Sébastien Gibot, M.D., Aurélie Cravoisy, M.D., Bruno Levy, M.D., Ph.D.,

Marie-Christine Bene, M.D., Ph.D., Gilbert Faure, M.D., Ph.D.,
and Pierre-Edouard Bellaert, M.D., Ph.D

ABSTRACT

BEACKGROUND

The diagnosis and treatment of bacterial pneumonia in patients who are receiving me-
chanical ventladon remain a difficult challenge. The triggering receptor expressed on
myeloid cells (TREM-1) is a memberofthe immunoglobulin superfamily, and its expres-
sion on phagocytes is specifically up-regulared by microbial products. The presence of
soluble TREM-1 (sTREM-1) in bronchoalveolar-lavage fluid from patients receiving
mechanical vendlatdon may be an indicaror of pneumonia.

METHODS

We conducted a prospectve study of 148 patents receiving mechanical ventilation in
whom infectious pneumonia was suspected. A rapid immunoblot technigue was used
o measure sTREM-1 in bronchoalveolar-lavage fluid. Two independent intensivists
who were unaware of the results of the sTREM-1 assay determined whether communitcy-
acqguired pneumonia and ventlawr-associated pneumonia were present or absent.

RESULTS
The final diagnosis was community-acquired pneumonia in 38 padents, ventlator-
associated pneumonia in 46 padents, and no pneumonia in 64 padents. The presence of’
sTREM-1 by itself was more accurate than any clinical findings or laborawory values in
identifyin g the presence of bacterial or fungal pneumonia (likelihood rado, 10.38; sen-
sigvity, 98 percent; specificity, 90 percent). In muldple logistic-regression analysis, the
presence of sTREM-1 was the strongest independent predicror of pneumonia {odds
ratio, 41.5).

COMNCLUSIONS

In padents receiving mechanical ventilation, rapid detection of sTREM-1 in bronchoal-
veolar-lavage fluid may be useful inestablishing orexcluding the diagnosis of bacterial
or fungal pneumonia.

From Réanimation Médicale, Hépital Cen-
tral {S.G., A.C., B.L., P.-E.B.}, and Labora-
toire d'lmmunologie, Faculté de Médecine
(M.-C.B., G.F.) — both in Mancy, France.
Address reprint requests to Dr. Gibot at the
Hapital Central, Service de Réanimation
Médicale, 29 ave. du Maréchal de Lattre de
Tassigry, 54035 Mancy CEDEX, France, or
at s.gibot@chu-nancy.fr.

M Engl)] Med 2004;350:451-8.
Coppright & 2004 Massachusstts Medical Society,

Bakteriyel/fungal
pnomoni tanisinda BAL,
sTREM yararl olabilir




Diagnostic Implications of Soluble
Triggering Receptor Expressed on
Myeloid Cells-1 in BAL Fluid of Patients
With Pulmonary Infiltrates in the ICU*

Nitin |. Anand, MD: Scott Zuick, MD: Julia Klesney-Tait, MD, PhD:;
and Marin H. Kollef, MD, FCCP

Objective: Prospective single-center study to determine whether the presence of soluble
triggering receptor expressed on myeloid cells-1 (sTREM-1) has diagnostic utility in patients with
pulmonary infiltrates receiving mechanical ventilation and under voing BAL.

Design: Prospective cohort study.

Sefm;-g Barnes-Jewish Hosplm], a 1,200-bed urban teaching hospital.

Patients: Adult patients with acute respiratory failure undergoing BAL for pulmonary infiltrates.
Interventions: BAL fluid measurement of sSTREM-1 concentration using a Quantikine Human
TREM-1 Immunoassay (R&D Systems; Minneapolis, MN).

Measurements and main results: A total of 105 consecutive patients receiving mechanical
ventilation and undergoing BAL were enrolled. Of those, 19 patients (15.1%) met definite
microbiologic eriteria for bacterial or fungal ventilator-associated pneumonia (VAP). Though the
mean sTREM-1 concentration was greater in patients with definite VAP (n = 19; 171.9 = 1358.7
pg/mL) than in patients with definite absence of VAP (n = 21; 96.7 = 76.2 pg/mL), this difference
was not statistically significant (p = 0.06). A cutoff value for sSTREM-1 > 200 pg/mL vielded a
diagnostic sensitivity of 42.1% and a specificity of 75.6% for definite VAP. Patients with alveolar
hemorrhage had the greatest values for sSTREM-1 concentration (n = 9; 333 £ 440 pg/mL).
Receiver operating curve analy sis -m[l nmltu':umt{- logistic u_*gr{-t.smn -umh sis demonstrated that

C onrhmmns Measurement of sSTREM-1 in BAL fluid appears mhaw minimal -:hagnmm value for
VAP, (CHEST 2000; 133:641-647)

VIP tanisinda BAL,
sTREM yarari azdir
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Soluble Triggering Receptor Expressed
on Myeloid cells-1 in bronchoalveolar lavage
fluid is not predictive for ventilator-associated

pneumonia

A, Verbon

Depantment of Internal Medicine, Divizsion
of General Internal Medicine, Section
Infections Diseases, Maastricht University
Medical Centre, Masstricht,

The Netherlands

Abstract  Purpose: Soluble Trig-
gering Receptor Expressed on
Myeloid cells-1 (sSTREM-1) has pro-
ven to be a good biomarker for sepsis,
For the diagnosis ventilator-associ-
ated preumonia (VAP), however,
there have only been a few, relatively
small, studies on the role of this
receptor. The aim of the study was to
evaluzle the usefulness of sSTREM-1
in bronchoalveolar lavage fluid
(BALF) from Intensive Came Unit
patients a5 rapid diagnostic test for
VAP, Methods:  The concentrition
of STREM-1 in 240 BALF samples
wis measured using a quantitative
sandwich enzvime immunoassay. Two
researchers who were blind to the
assay resulls determined whether a

VAP was present or not. Clinical
suspicion of 2 VAP was confirmed by
the presence of >2% cells containing
intracellular organisms andfor a
quantitative culture result of =10°
colony forming units per millilitre
BALF, Results: The mean concen-
tration of sSTREM-1 was significantly
higher in the BALF of patients with
confirmed VAP than in that of
patients without confirmed VAP,
However, the area under the receiver-
operaling characlerisiic curve was

. "
.65, P = 0.04). Conclusions:  The
tesulls imply that the sTREM-1 assav
in BALF may not be discriminative
for VAP,

BAL sTREM, VIP tanisinda ayirici degil

Keywords Artificial respiration -
Biological marker - Early diagnosis -
Enzvme-linked immunosorbent
sy - Intensive care - Respiratory
tract infections

» Farkl sonuclar
var, STREM-
1'in, VIP
tanisindaki
yarari net
degil




CRP

- Inflamasyonda interlokin-6, IL-1p ve TNF-a
tarafindan karacigerde salinan non-spesifik
biyomarker

» Enfeksiyon ve enfeksiyon digi inflamasyonda hizla
sentezlenir, stimilis kalktiginda hizla azalir

* Genel gorus; ylksek serum CRP dizeyi (>100
mg/L) var ise enfeksiyon bakteriyel kaynakl
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CRP

* Az sayidaki ¢alismada BAL 'da CRP
diizeyinin VIP tanisinda yararl olup
olmadigi arastirilmis, sonuglar geliskili

- Serum CRP diizeyi; VIP'de antibiyotik
tedavisine yaniti izlemede yararl

» Baslangig CRP'sinin 4. giinde %40'dan
daha fazla azalmasi iyi prognostik kriter

(Eriskinlerde Hastanede Gelisen Pnomoni Tani ve Tedavi Uzlasi Raporu, Tiirk Toraks Derg 2009)
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Diger biyomarkerlar

Endotoksin;

- Gram (-) bakterilere bagl VIP tanisini koymada, BAL
orneklerinde endotoksin diizeyinin belirlenmesinin yararl
olabilecegi bildirilmis

= BI.Ak.IS.'V'S'”dC‘ki gram (-) bakteri miktariyla endotoksin diizeyi
gkl

- BAL endotoksin diizeyinin 26 endotoksin units/ml olmasinin
gram (-) pnémoniyi, kolonize hastalardan ve gram (+) kok
pnomonisinden ayirabildigi bildirilmis

Pugin J, et al. Thorax 1992,47:547-9
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Diger biyomarkerlar

- Copeptin

+ Adrenomedullinin éncil molekdli (mid-
regional proadrenomedullin)

» Pentraxin-3
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VIP tanisinda biyomarkerlar

» Tanida biyomarkerlerin kullanimi ilging
* Mevcut yontemlere ek katki saglayabilir

* Bu konuda yapilacak arastirmalara
thtiyag var
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VIP tani; Ozet

YBU'de yatan ve MV bagli hastalarda siklikla altta yatan bagka
hastaliklar var, tani zor

Tanida klinik bulgular, radyoloji ve kiltir sonuglariyla
desteklenmeli

Mikroskopi ve kiiltir mimkin oldugunca antibiyotik tedavisine
baslanmadan yada antibiyoterapi degistirilmeden alinmali

Dogru taninin erken konulmasinda PCT, sTREM gibi biomarkerler

umut verici, ancak klinik pratige girmeleri igin yeni ¢alismalara
ihtiyag var
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