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Hlavni vyzvy v diagnostice KV onemocnéni u senioru:
* atypicka klinicka manifestace

 komorbidity a polymorbidita

* fyzické limity diagnostickych metod

* rizika spojena s vysetrenim a lécbou

 metodicka uskali (SCORE2-OP)




Atypicka klinicka manifestace

* jiné nez ,ucebnicové” priznaky
e absence bolesti na hrudi:

e akutni koronarni syndrom (infarkt) mize byt ,némy“ nebo se

projevit pouze nahlou dusnosti (diabetici), zmatenosti, celkovou
slabosti ¢i mdlobou (synkopou)

* maskovani jinymi potizemi:
e priznaky srdecniho selhani mohou byt zaménény za prirozené
projevy starnuti nebo plicni onemocnéni
* plicni embolizace
e CastéjSi manifestace tlakem na hrudi > dusnost
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Komorbidity a polymorbidita

e casteji soubeh chronickych onemocnéni:
* napf. diabetes, onemocnéni ledvin, CHOPN
 fenomén ,diagnosticky sum“:
* priznaky jednoho onemocnéni prekryvaji druhé (dusnost u pacienta s CHOPN
muUze maskovat nové vzniklé srdecni selhani)

e casteji kognitivni poruchy:
 demence nebo mirna kognitivni porucha ztézuji odbér anamnézy — pacient
nedokaze presne popsat charakter Ci casovy vznik potizi




Fyzicka limitace diagnostickych metod

* standardni vySetiovaci postupy mohou u senioru selhavat:
e zatézové testy (omezena pohyblivost nebo artréza casto neumoznuji dosazeni
potrebné zatéze)
* interpretace EKG:
e chronické zmény na EKG (blokady, hypertrofie) - mohou ztéZzovat identifikaci
cerstvych ischemickych zmén
e kvalita zobrazeni:
* kalcifikace cév - {  interpretaci CT angiografie
 echokardiografie — vyssi vyskyt obezity ¢i CHOPN




Rizika spojena s vysetrenim a lécbou
* invazivita:
/I riziko komplikaci (katetrizaéni vykony), krvaceni
e poskozeniledvin kontrastni latkou (sKG, CTAg...)
 polyfarmacie:
* /I riziko interakci, které mohou ovlivnit vysledky testl nebo maskovat reakci
organismu (napr. betablokatory tlumici zvyseni tepu pri zatézi)

Metodicka uskali

 tabulky SCORE2-OP

 pro presnou diagnostiku je vtomto veéku klicovy celkovy pfistup, ktery zahrnuje i
geriatrické hodnoceni (kfehkost, sobéstacnost)




Interpretace vvsledku vvsSetreni

e akutni srdecni selhani:

Suspicion of Heart Failure in the
Emergency Department
(History, physical exam, CXR, ECG)

-
“wet” NT-proBNP
|

v +

Rule-out Age-adjusted High-risk
= 300pg/mL Rule-in Rule-in
<50y: = 450pg/mL 2 5,000pg/mL
50-74y: 2 900pg/mL
=7dy: =1800pg/mL

for sex, BMI, kidney
function, AF, LVEF

! }

Heart Failure Heart Failure Heart Failure Heart Failure
Very Unlikely Not Likely Likely Very High-Risk
Evaluation for a Use clinical Consider Admit, close
non-cardiac cause judgement admission monitoring
of dyspnoea is Consider Further tests Further tests
advised alternative diagnosis and freatment and treatment

* potvrzeni akutniho selhani (rule-in):
 do 50 let: 2450 pg/ml
 50-75 let: 2900 pg/ml
« >75let: 21800 pg/ml

e Seda zona (vyzaduje dalsi vysetreni):
 do 50 let: 300-450 pg/ml
e 50-75 let: 300-900 pg/ml
e >75]et: 300-1800 pg/ml

Bayes-Genis A et al. Practical algorithms for early diagnosis of heart
failure and heart stress using NT-proBNP: A clinical consensus

statement from the Heart Failure Association of the ESC. Eur J Heart
Fail. 2023;25(11):1891-1898.




Bayes-Genis A et alSEurd Heart Fail.

Interpretace vvsledku vvsSetreni

* _,de novo“/ambulantni péce NT-proBNP pg/m)
Men Women

Suspected de novo Heart Failure as an | L) {mﬁars S :,,75 ----------------- }125 -----------
Outpatient 5\ L 60—69 years >125 >175
. . . 70—79 years =175 >225
(History, physical exam, ECG) (i 80 years oo oeo

NT_p,J'ﬂBNP * rendlni selhani - eGFR:
; I ' } * <30 ml/min/1,73 m2: cut-point P 35%
bvtveelll ikt B a-tr-reaall| BN * 30-45 ml/min/1,73 m2: cut-point 1 25%

<d0y: =125pg/mL 2 2,000pg/mL
50-74y: 2 250pg/mL  BMI:
Consider obesit

=f5y. =500pg/mL
nsider obesik e 30-35 kg/m?: { 0 25%
I e 35-40 kg/m?2: |, 0 30%
e 40 kg/m?: 1 0 40%

Heart Failure Heart Failure Heart Failure Heart Failure /
Very Unlikely Not Likely Likely Very High-Risk o . . s s .
Evaluationfora  Consider alternative | Treat as appropriate Priority fibrila CE/ flutter sini — dle frekvence:
non-cardiac cause diagnosis Arrange for Echocardiography . 0
advised If clinical suspicion ~ Echocardiography ~ and evaluation by *  <90/min: T 0 50%
remains, arrange (= 6 weeks) HBE:[: ;ﬂ:;ﬂ;mm .
echocardiography e >90/min: I o0 100%




Interpretace vysledku vysSetireni

e skrining v rizikovych populacich:

Screening for

Heart Stress

in Asymptomatic patients with T2D
(or other risk factors for CVD)

L
NT-proBNP
|
v !
Rule-out Grey zone Age-adjusted
< 50pg/mL Rule-in
<b0y: =2T75pg/mL
a0-74y: 2 150pg/mL
=75y: 2 300pg/mL
Heart Stress Heart Stress Heart Stress
Very Unlikely Not Likely Likely
Repeat NT-proBNP Repeat NT-proBNP in 6 Arrange Echocardiography
W ONG yaar months Assessment by Heart Failure

team if cardiac dysfunction
present

e American Diabetes Association

* pouze jedno univerzalni cut-off:
e 125 pg/ml

Bayes-Genis A et al. Eur J Heart Fail. 2023;25(11):1891-1898.

Pop-Busui Ret al. Heart failure: An underappreciated complication of diabetes.

A consensus report of theAmerican Diabetes Association. Diabetes Care
2022;45:1670-1690.




Interpretace vysledku vysSetreni Age-Adjusted D-dimer for Venous
Thromboembolism (VTE)

[ ] . . . . )
PY D_d Adjusts D-dimer cutoffs to help rule out VTE in patients =50 years old.
imery

INSTRUCTIONS

[ d g . ii I n |,h O t ro m b e m b O I iS m u ( DVT/P E ) gse in pat‘:e-r:jts =_-5f2 years.o:flpreseqting to :.mergency depa:ntl:.n.lpt as uutpatieqts:-n:arek
eing worked up for PE with low to intermediate pretest probability. Do not use in high-risl
° d g . d I Sse kUJ I C I h O a n e u ryZ m at u a O rty patients (i.e., those who would proceed to imaging regardless of D-dimer result).
When to Use Pearls/Pitfalls v Why Use +
Adjustace hodnoty D-dimeru k véku: i
Use in patients =50 years old 66 years

» vékem adjustované cutoff (ug/l)
— Vék (rOky) %4 10 (> 50 Iet) Optional, for comparison if you have a D-dimer result

D-dimer level reported by lab

Note that pg/L is mathematically equivalent Hg/L S
to ng/mL

D-dimer unit type FEU (unadjusted cutoff typically ~500 or
Check your lab results carefully (see 0.50)

Pearls/Pitfalls for details)

DDU (unadjusted cutoff typically 230-250 or
0.23-0.25)

660 pg/L 330 pg/L

Age-adjusted D-dimer cutoif, FEU Age-adjusted D-dimer cutoff, DDU

Copy Results @ Next Steps 3

https://www.mdcalc.com/calc/10138/age-adjusted-d-
dimer-venous-thromboembolism-vte




Interpretace vysledku vysetreni

Echokardiografie 20-39y 40-65y >85y
. . , . 1. Septal €', cm/s <7 <6 <6

* dlaStOIICka funkce LK' 2. Lateral €', cm/s <10 <8 <7
° \l/E’ E/A’ e” LASr 3. Average €', cm/s <9 <7 <6.5

« I E/e, LAV,
I pgrad. TR

Diastolic measure

Age, y

20-39

40-60

60-80

E wave, m/s
A wave, m/s
E/A ratio
€' lateral (cm/s)
e’ septal (cm/s)
e’ average (cm/s)
E/e’ lateral
E/e’ septal
E/e’ average
LAVi, mL/m?
LAVi, Simpson, mL/m?
LAV, A-L, mL/m?
TR velocity, m/s
LA strain, %
LAS, TomTec, %
LAS, EchoPAC, %

0.54 (0.52-0.57) to 1.11 (1.07-1.16)
0.24 (0.21-0.27) to 0.68 (0.63-0.72)
0.88 (0.82-0.94) to 2.73 (2.66-2.81)
9.9 (9.4-10.4) to 22.1 (21.5-22.8)
7.2 (6.8-7.7) to 16.4 (16.0-16.9)
8.7 (8.2-9.2) to 19.1 (18.6-19.7)
2.5 (2.0-3.0) to 6.3 (5.3-7.2)
4.0 (3.3-4.7) to 9.1 (8.2-9.9)
4.0 (3.8-4.3) to 9.1 (8.5-9.7)

12.1 (10.9-13.2) to 39.4 (34.6-44.2)
12.5 (12.0-13.0) to 41.9 (38.1-45.6)
8.9 (3.9-13.9) to 20.9 (12.9-28.8)

1.3 (1.1-1.5) to 2.7 (2.6-2.7)
29.5 (27.6-31.3) to 63.2 (59.9-66.5)
29.9 (27.0-32.9) to 60.5 (57.6-63.4)
29.5 (27.9-31.1) to 64.9 (59.7-70.2)

0.47 (0.46-0.49) to 1.02 (0.99-1.05)
0.33 (0.32-0.35) to 0.82 (0.80-0.84)
0.69 (0.66-0.73) to 2.07 (2.03-2.11)
7.5(7.3-7.8)to 17.5 (17.1-17.9)
5.7 (5.4-5.9) to 13.5 (13.2-13.8)
6.7 (6.4-7.0) to 15.4 (15.1-15.7)
3.6 (3.4-3.9) to 9.4 (8.9-10.0)
4.9 (4.6-5.3) to 12.1 (11.7-12.6)
4.6 (4.4-4.8) to 11.5 (11.2-11.9)
12.9 (12.2-13.5) to 38.3 (35.4-41.1)
13.3 (13.0-13.6) to 41.0 (38.5-43.4)
11.0 (8.9-13.0) to 27.1 (24.0-30.3)
1.5(1.4-1.6) to 2.7 (2.7-2.7)
26.8 (25.6-28.0) to 57.7 (55.6-59.9)
27.5 (25.7-29.4) to 55.4 (53.6-57.2)
25.3 (24.0-26.5) to 61.5 (57.4-65.6)

0.39 (0.37-0.42) to 0.92 (0.88-0.96)
0.43 (0.40-0.45) to 0.97 (0.93-1.00)
0.50 (0.45-0.56) to 1.40 (1.34-1.47)
5.2 (4.8-5.6) to 13.0 (12.4-13.5)
4.1 (3.7-4.5) to 10.6 (10.1-11.0)
4.7 (4.3-5.1) to 11.7 (11.2-12.2)
4.8 (4.5-5.0) to 12.6 (12.0-13.2)
5.9 (5.5-6.3) to 15.2 (14.7-15.7)
5.2 (4.9-5.4) to 14.0 (13.4-14.5)
13.7 (12.7-14.6) to 37.1 (33.0-41.3)
14.2 (13.7-14.6) to 40.0 (36.5-43.6)
13.0 (9.9-16.0) to 33.4 (28.6-38.2)
1.7 (1.5-1.8) t0 2.8 (2.7-2.8)
24.1 (22.2-26.0) to 52.3 (48.9-55.7)
25.1 (22.6-27.6) to 50.3 (47.9-52.7)
21.1 (18.7-23.4) to 58.1 (50.3-65.8)

Nagueh SF et al. Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography and for

Heart Failure With Preserved Ejection Fraction Diagnosis: An
Update From the American Society of Echocardiography. ] Am ~~
Soc Echocardiogr. 2025 Jul;38(7):537-569.




Interpretace vysledku vysetreni

Echokardiografie 20-39y 40-65y >85y
. . , . 1. Septal €', cm/s <7 <6 <6

* dlaStOIICka funkce LK' 2. Lateral €', cm/s <10 <8 <7
° \l/E’ E/A’ e” LASr 3. Average €', cm/s <9 <7 <6.5

« I E/e, LAV,
I pgrad. TR

Diastolic measure

E wave, m/s

A wave, m/s
E/A ratio

€' lateral (cm/s)

0.88 (0.

e’ septal (cm/s)
e’ average (cm/s)

8.7 (8.z=wr

E/e lateral 2.5(2.0-3.0) t0 6.3 (6.3-7.2)
E/e’ septal 4.0 (3.3-4.7) to 9.1 (8.2-9.9)
E/e’ average 4.0 (3.8-4.3) to 9.1 (8.5-9.7)
LAVi, mL/m? 12.1 (10.9-13.2) t0 39.4 (34.6-44.2)

LAVi, Simpson, mL/m?  12.5 (12.0-13.0) to 41.9 (38.1-45.6)
LAVi, A-L, mL/m? 8.9 (3.9-13.9) to 20.9 (12.9-28.8)
TR velocity, m/s 1.3 (1.1-1.5) to 2.7 (2.6-2.7)
LA strain, % 29.5 (27.6-31.3) to 63.2 (59.9-66.5)
LAS, TomTec, % 29.9 (27.0-32.9) to 60.5 (57.6-63.4)
LAS, EchoPAC, % 29.5 (27.9-31.1) to 64.9 (59.7-70.2)

-« tlon irrespective of a

3.6 (3.4-3.9) to 9.4 (8.9-10.0)
4.9 (4.6-5.3) to 12.1 (11.7-12.6)
4.6 (4.4-4.8) to 11.5 (11.2-11.9)
12.9 (12.2-13.5) to 38.3 (35.4-41.1)
13.3 (13.0-13.6) to 41.0 (38.5-43.4)
11.0 (8.9-13.0) to 27.1 (24.0-30.3)
1.5(1.4-1.6) to 2.7 (2.7-2.7)
26.8 (25.6-28.0) to 57.7 (55.6-59.9)
27.5 (25.7-29.4) to 55.4 (53.6-57.2)
25.3 (24.0-26.5) to 61.5 (57.4-65.6)

—Septal €' velocity < 6 cm/s, lateral €' velocity < 7 cm/s, or
o average e’ velocity < 6.5 cm/s indicates abnormal LV relaxa-

ge.

T E OO IO T T (T2 TZ.Z]
4.8 (4.5-5.0) to 12.6 (12.0-13.2)
5.9 (5.5-6.3) to 15.2 (14.7-15.7)
5.2 (4.9-5.4) to 14.0 (13.4-14.5)

13.7 (12.7-14.6) to 37.1 (33.0-41.3)

14.2 (13.7-14.6) to 40.0 (36.5-43.6)

13.0 (9.9-16.0) to 33.4 (28.6-38.2)
1.7 (1.5-1.8) t0 2.8 (2.7-2.8)

24.1 (22.2-26.0) to 52.3 (48.9-55.7)

25.1 (22.6-27.6) to 50.3 (47.9-52.7)

21.1 (18.7-23.4) to 58.1 (50.3-65.8)

)
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Nagueh SF et al. Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography and for
Heart Failure With Preserved Ejection Fraction Diagnosis: An
Update From the American Society of Echocardiography. ] Am
Soc Echocardiogr. 2025 Jul;38(7):537-569.




Interpretace vysledku vysetreni
Echokardiografie

Apical 4-chamber LV End-Diastolic Volume
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15 p <0.0001 4

E/e’ ratio

AoRI= 14,2 + 0.07 Age r=0.47
p <0.0001 _ . o2

3 4 S0 8 70 80 W

Age (years)

Lang R et al. 2015; 16 (3):233-271,
Eur J Prev Cardiol. 2023;31(6):677-685.




Zaverem

* s vekem dochazi k fyziologickym zménam kardiovaskularniho
systému

* fyzicky a mentalni stav, komorbidity dokazi ovlivnit klinickou
manifestaci kardiovaskularniho onemocnéni

* je vhodné znat zakladni pravidla interpretace vysledk
vysetreni, které mohou byt ovlivhény vekem

* je nutné volit optimalni a bezpecné dg. metody s ohledem na
jejich potencialni prinos a casto zvysena rizika

 individualni posuzovani krehkosti stavu pacienta

.... dékuji za pozornost




