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Symptomyz
znamky

Srdecni selhani

Strukturalni/funkcni
abnormalita

+ elevace natriuretickych peptidi a/nebo evidence o kongesci
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NejCastéjsi pfi¢iny dusnosti v riznych situacich

Heart failure (15-16%)
Pneumonia (10-18%)

COPD (16.5%

Acute bronchitis (24.7%)

Heart failure (16.1%)

Acute upper respiratory
infection (9.7%)

COPD (13%)

Pneumonia (8.8%)

Other airway infection
(6.5%)

Bronchial asthma (5-6%)

Myocard. infarction (5.3%)

Bronchial asthma (5.4%)

Acute coronary syndrome
(3-4%)

Atrial fibrillation or flutter
(4.9%)

COPD (5.4%)

Pulmonary embolism (2%)

Malignant tumor (3.3%)

Heart failure (5.4%)

Lung cancer (1-2%)

Pulmonary embolism
(3.3%)

Berliner D et al. Dtsch Arztebl Int
2016; 113: 834-45. DOI: 10.3238/arztebl.2016.0834

Hypertension (4.3%)
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Cil prace

Posoudit nalezy na HRCT plic hodnocené pomoci umelé
inteligence u pacientu se srdeCnim selhanim a kontrolami

ONLY PROBLEM [5

| IT TENDS TO
HALLUCINATE TS

OWN “FACTS.”

WHAT Do
WE DO?

RPNOS 3125
RA EWS - TCA

N
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Metodika

« Studovana populace

— pacienti s HFrEF referovani k urCeni dalsiho postupu a kontroly
(zdravi dobrovolnici + pacienti podstupujici uzaver PFO)

* Procedury

— Komplexni odbéry krve

— Echokardiografie

— Plicni funkéni vySetreni

— Pravostranna katetrizace (ne u zdravych dobrovolniku)
— HRCT plic
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HRCT plic a Al analyza

Texture

consolidation

11% | 0.3L 0% | 0.0L 5% | 0.1L

.

Photon-counting CT s excelentnim rozliSenim
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Vysledky

194 PACIENTU

POHLAVI
13%

kontroly
21%

EGORY

NAME]

[PERCENTA
GE]

Primérny vék: 56.4 + 10.5 let
Plicni hypertenze: 119 pacientl (77,8 % pacientu s HFrEF)
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Plicni struktura a denzita

Plicni vaskulatura

Specificke nalezy
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Hustota plicni tkané pri nadechu

-600 E

., -630 p<0,0001

& 70 Quantiles

£ 25 Level 25% Median T5%
E control -855245 -833018 -820271
3 -800 HFrEF -819809 -790730 -756,135
-850

-500 control HFrEF

LUMG_HF skupina

- NizSi hustota plic u kontrol -> vétsi podil vzduchu a mensi podil vody, mensi
hmotnost plicni tkané (,sussi“ plice)
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both_percent-below _-B56_inspiratory

Nejvetsi rozdil byl v hustote pod
— 856 HU

&0
70

50 p<0,0001

50

40
30 .

20
10

control HFrEF
LUMG_HF skupina

Quantiles

Level 25% Median

control 58 67 6505
HFrEF 21,785 30 38

T5%

6,735
58,6

Controls vs HFrEF
ROC for "Density % <856 HU"

1004

> AUC

> 082 .~

B 504

c

)

n cut-off: 57.3
sens: 73%
spec: 79%

0+ T T
0 50 100

100% - Specificity%
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Plicni struktura a denzita

Plicni vaskulatura

Specificke nalezy
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both_peripheralvolume fraction [t 1_inspirato

0,16
0,14
0,12

01
0,08
0,06
0,04
0,02

b

Objemova frakce cév pod

p=0,016

T

control

LUMG_HF skupina

1 mm?

Means and Std Deviations

Level Number Mean 5tdDev Lower 95% Upper953%

control 41 0,044634 0,007777 004218 0,04709
HFrEF 153 0,040131 0,0171&7 003739 004287

Pacienti se srdeCnim selhanim meli nizsi podil nejmensich cev
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both_perpheral volume.fraction.1.2_inspirato

04
0,35
0,3
0,25
0.2
0,15
01

0,05

Objemova frakce cév pod

control

p<0,0001

HFrEF
LUMG_HF skupina

Pacienti se srdeCnim selhanim meli nizsi podi

1-2 mm?2

Means and 5td Deviations

Level MNumber Mean 5tdDev Lower953% Upper93%

control 41 0,241220 0,049860 0,22548 0,25696
HFrEF 153 0,188105 0,063097 0,17803 0,19818

r

| cév mezi 1-2 mm?
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ory

both_peripheral. volume fraction.gt.2_inspirat

Objemova frakce cév nad 2 mm?

=
[f=]

8 p<0,0001

=
[

0,75

Means and 5td Deviations

Level MNumber Mean StdDev Lower953% Upper953%

control 41 0,714146 0,054953 0,69680 0,73149
HFrEF 153 0,771307 0,0765%4 0,75907 0, 78354

-
-\_\_J

0,65

=
[= 38

0,55

=
Ln

control HFrEF
LUMG_HF skupina

Pacienti se srdecnim selhanim meli vyssi podil vétsich cév
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Ukazky nalezu

Zdrava kontrola HFrEF s PVR 5,4 W.,j. HFrEF s PVR 11,2 W.,j.

Pruning u pacientd s HF zhorSuijici se s progresi prekapilarni komponenty
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Plicni struktura a denzita

Plicni vaskulatura

Specifické nalezy
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Opacity mlecného skla (GGO)

- zvySena atenuace = zvysSena denzita tkani — u HF dano tekutinou v
alveolech

1200

00 n<0,0001

(gl

4 200

EI

2 Quantiles

2 400

e . Level 23%  Median 73%

8 20 - control 3,323763 9,097572 21,09207
0 — HFrEF 1845306 48,3257 119,0556

control HFrEF

LUMG_HF skupina

Zvysené mnozstvi GGO u pacientu se srde¢nim selhanim
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Retikulace

= ztlusténi inter a intralobularnich sept, ktera tvori sit

300
8 p<0,0001 _
= Quantiles
2 200
% Level 253% Median T5%
= control 4913119 8402123 15107194
3 100 HFFEF  19,79081 4002683 68,0628
5

0 Tole

control HFrEF

LUMG_HF skupina

Zvysené mnozstvi retikulaci u pacientu se srde¢nim selhanim
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both_GroundGlass_Mass(g)
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Korelace GGO a
hemodynamickych parametru
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r=0,48; p<0,0001 r=0,01; p=0,036 r=0,52; p<0,0001
Silna korelace s mPAP a PCWP, zanedbatelna s PVR
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both_Reticulation_Mass{g)

Korelace retikulaci a
hemodynamickych parametru

Mg ;-::-! Frlidve:
R=0,27; p=0,0005 R=0,13; p=0,1 R=0,25; p=0,001

Slabsi korelace s mPAP a PCWP, ale ne s plicni vaskularni rezistenci
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Zaver

» Kvantitativni CT je uziteCnym nastrojem k
identifikaci pacientu se srdec¢nim selhanim

» Nejlepsi prediktory srdecniho selhani
1. Plicni denzita
2. Podil nejmensich cev
3. Mnozstvi opacit mlecného skla a retikulaci
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Dekuji za pozornost
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