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RELATIONSHIPS OF HEALTH CARE ASSOCIATED PNEUMONIA (HAP)
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Předvádějící
Poznámky prezentace
Relationship of health care—associated pneumonia (HCAP) to community-acquired pneumonia (CAP), hospital-acquired pneumonia (HAP), and ventilator-associated pneumonia (VAP). Note also the increased risk for colonization and infection with multidrug-resistant (MDR) pathogens, morbidity, and mortality in these groups. Adapted in part from [23].


HAP ano ,ESKAPE" PATHOGENES

Enterobacter faecium
Staphylococcus aureus, incl. MRSA
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa

Escherichia coli
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LUNG IMMUNE REMODELLING AFTER INFLAMMATION AND INFECTION
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Murine respiratory infection due to P. aeruginosa after CLP

A Survival Curve
CLP followed by Pa at 4 days

. — H
i3
BO -
=
=
Z 604
] =0=10.3 McF n=14
E == 0.5 McF n=14
E a0+ ——- 0.7 McF n=18 & .
[l o (005 I
20+
I:l L] L] L] L] L] 1 ! L]
i i F | 3 d | i 7 ] B 10 1
/ / Time [Days)
CLP Pa

Muenzer JT et al. Infect Immun. 2010;78:1582-92.
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Murine respiratory infection due to MRSA after CLP

100 -
90

80 = CLP/MRSA
70

60

50

40

30

20

10

0
01234561728 911121314

+ + Days

1x30 CLP MRSA

-= Sham/MRSA

Percent survival

Jung E et al. Shock 2012;37:85-94.

Holub: Nosocomial respiratory infections in ICU Charles University in Prague



Double hit model of S. aureus infection and P. aeruginosa superinfection
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Double hit model of S. aureus infection and P. aeruginosa superinfection
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Murine respiratory infection due to S. aureus after LPS challenge
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Experimental murine respiratory infection due to A. baumannii
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HAP ano POTENTIAL IMMUNE PREDICTORS

Decresed naive CD4+ and CD8+ T cell counts

Higher memory and terminally differentiated CD8+ T cells

Combined dysfunction of monocytes, neutrophils and T cells

Deactivation of alveolar macrophages
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HAP anD IMMUNE RISK PHENOTYPE (IRP)

IRP criteria®**(n = 240)

CD4/CD8=1(n= Eiit 20 (8.2} 10 (10.5) 10 (6.7) 0.34
CD8 T-cells = 600 (n = 245) 32 (13.1) 17 (17.9) 15 (10.0) 0.07
EE;E-CD8~ T-cells =300 (n = 64 (26.9) 31(33.3) 33 (22.8) o
Positive CMV serclogy (n = 246) | 193 (78.5) 76 (79) 117 (78) 0.87
Positive IRP (n = 240, 95/145) 60 (25) 29 (30.5) 31(21.4) 0.11

Nosocomial pneumonia in the IRP+ group 28.3% vs. 15.6% in IRP- group; p = 0.036.

Plonquet A et al. Immun Ageing. 2011;8:8.
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COMBINED DYSFUNCTION OF IMMUNE CELLS - COHORT DESCRIPTION

Tabkle 2 Culture results from paotients with confirmed, suspected
and unlikely infections. More than one orgonism was isoloted from
some patients

Infection Organism Frequency
category
Confirmed Stophylococcus aureus
Coogulase negative Staphylococci
Streptococcus preumaoniae
Other Streptococci
Table 1 Site of infections acquired in ICU Erdinscsmrieafin s ulis
Burkholderia cepacia
) i Citrobocter broakil
Confirmed infections neumaonig- 10 Califarm—ne further specification
[F VAR Enterobacter cloacoe
Escherichia coli
Bils-4 Klebsiella pneumanioe
UTIs-5% Pseudomonas oeruginosg
= - - = 1 Anoerobes
nfections-4 Candida atbicons
Herpes simplex

Probable infections Preurmonio-& (ol VAR
¥ ¥ hin=3 Probable Stophylococcus aureus

Culture negative

Mo samples obtained as carc

withdrmwn

B e e e L e R LA L e e e B e e e L

Unilikely Stophylococcus aureus
Coogulase negative Staphylococci
Streptococcus pneumaoniae
Acinetobacter baurmannii
Haemophilus influenzoe
Klebsiella pneumaonioe
Candida albicons
Culture negative

[ R N

Morris AC. Br J Anaesth. 2013;111:778-87.
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HAP anD COMBINED IMMUNE DYSFUNCTION

Toble & Cox model for occurrence of nesocomial infection.
*Elevaoted Treg cells were expressed as a time-dependent

co=voriote. MA, not applicable

‘Varioble P-volue HE [95% CI)
Owverall model 0.001 A
*Elevated Tregs 0026 2401.1-54)
Meutroghil dysfunction 0.009 B9 {1.6-30)
Blood tromsfusion 0002 0.3 {0 1-0.6)

Table 5 The relotionship between the burden of immune
dysfunction and acquisition of nosocomial imfection [*i.e.
neutrophil dysfunction {os indicoted by low CDEE), monocyte
deactivation (os indicoted by bow HLA-DR) ond elevated regulotory

T-cells]. P=0.000& by y* test for trend

Humber of dysfunctions® n

% Acquiring nosocomial
infection (95% CI)

11
21
43
20

[ N L=

0 (0-0)
10 (0-22)
37 (23-52)
75 (56-94)

Morris AC. Br J Anaesth. 2013;111:778-87.
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DYSFUNCTION OF ALVEOLAR MACROPHAGES AS PREDICTOR OF HAP

Table 3 HLA-DR expression (antibody/cell) on peripheral blood monocytes and AMs

Peripheral blood monocytes AMs
Time point Preoperative Postoperative p Preoperative Postoperative P
All (n=31) 26,587 (20410,31,478) 13996 (11,724, 17,706)  0.001® 985234 (698,683, 1,293531) 712,564 (320,726, 941,120) 00017
Group 1 (n=28) 26266 (20646, 31,415) 15258 (12,365, 18,580)  0.001° 1,009,337 (739,280, 1,294,545) 736,306 (430,604, 943.491)  0.002°
Group 2 (n=3) 27,882 (12,325,34,088) 10,292 (10,288, 13,389) » 652,262 (505,628, 985,234) 106,139 (42,434, 417,111) n/a

HLA-DR expression on peripheral blood monocytes as well as on AMs was significantly reduced after surgery. In group 2 a strong reduction without statistical
significance was seen. Data are given as medians and IQR in brackets. The Wilcoxon test was used to calculate significant difference for the depending variables;

“statistically significant difference. HLA-DR, human leukocyte antigen-DR; AM, alveolar macrophage.

Chalk K et al. Crit Care. 2013; 17: R285.
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