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correlated to severity of coronary artery disease
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ARTICLE INFO SOUHRN

Article history: Kontext: Myeloperoxidaza se Ucastni proaterogennich biologickych aktivit souvisejicich s rozvojem kardio-
Submitted: 8. 12. 2020 vaskularnich onemocnéni véetné vzniku, postupu a akutnich komplikaci procesu aterosklerézy.

Accepted: 7. 2. 2021 Cil studie: Nasim cilem bylo zjistit vztah mezi hodnotami myeloperoxidazy (MPO) v Usti koronérnich tepen
Available online: 11. 8. 2021 a zdvaznosti ischemické choroby srde¢ni (ICHS).

Metody: Populace nasich pacientl byly rozdélena do dvou skupin, A a B. Do skupiny A bylo zafazeno 43 pa-
cientll s infarktem myokardu bez elevaci iseku ST (non-ST elevation myocardial infarction, NSTEMI), u nichz
bylo provedeno koronarografické vysetieni. Skupina B zahrnovala 43 pacientl bez ICHS prokazané zaté-
zovym EKG nebo z&tézovym vysetfenim perfuze s thalliem. Hodnoty MPO se stanovovaly ze vzorkl krve
odebrané z Usti koronarnich tepen v skupiné s ICHS a vzorku periferni krve u obou skupin. Zavaznost ICHS se
hodnotila pomoci skérovacich systém( Gensini a CASS.

Vysledky: Mezi obéma skupinami byl nalezen vyznamny rozdil v hodnotach MPO (p = 0,002). Pfi pouZiti
obou skérovacich systémd hodnoty MPO v séru korelovaly se zavaznosti ICHS (Gensini; p = 0,002 a CASS; p =
0,05). Ve skupiné s ICHS korelovaly hodnoty MPO ve vzorcich periferni krve i ve vzorcich odebranych z Usti
koronérnich tepen.

Zavéry: Hodnoty MPO v séru korelovaly se zavaznosti ischemické choroby srde¢ni. Hodnoty MPO v periferni
krvi odrazely hodnoty MPO namérené v krvi odebrané z Usti koronarnich tepen. Koronarni ostium je jedno-
duché, pristupné a spolehlivé misto pro odbér vzork krve z koronarnich tepen.

Klicova slova:

Akutni korondrni syndrom
Myeloperoxidaza

Skérovaci systém Gensini

Vzorky krve z korondrnich tepen

© 2021, CKS

ABSTRACT

Background: Myeloperoxidase participates in proatherogenic biological activities related to the evolution of
cardiovascular disease including initiation, propagation, and acute complications of atherosclerotic process.
Aim of study: We aimed to identify the relationship between myeloperoxidase (MPO) level at the ostium of
coronary arteries and severity of coronary artery disease (CAD) .

Methods: Our study population was divided into two groups: group A and B. Group A included 43 patients
with non-ST elevation myocardial infarction (NSTEMI) who underwent coronary angiography. Group B inclu-
ded 43 subjects free from CAD as proved by stress ECG or stress thallium study. MPO level was assessed by
coronary osteal sampling of CAD group and peripheral venous sampling of both groups. The severity of CAD
was studied using the Gensini & CASS scores.

Results: There was a significant difference in MPO level between both groups (p = 0.002) . Serum MPO was

Keywords: correlated to coronary artery disease as evaluated using Gensini score (p = 0.002) & CASS score (p = 0.05).
Acute coronary syndrome Peripheral venous sample of MPO correlated with coronary osteal samples in CAD group.

Coronary blood sampling Conclusions: Serum MPO was correlated to severity of coronary artery disease. The peripheral venous level
Gensisi score of MPO reflected the osteal coronary levels of MPO. Coronary ostium is a simple, accessible and reliable site
Myeloperoxidase for coronary sampling.

Address: Assoc. Prof. Noha Hassanin Hanboly, MD, Cardiovascular Department, Faculty of Medicine, Cairo University, Cairo, Egypt, e-mail: Noha.Ali@kasralainy.edu.eg
DOI: 10.33678/cor.2021.022

Please cite this article as: Hassanin Hanboly N, Kamel Gaber Baghdady Y, Helmy Aly Ahmed M, Abdelaziz Hashad A. Coronary ostial assessment of myeloperoxidase level correlated to
severity of coronary artery disease. Cor Vasa 2021;63:646—650.
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Introduction

Myeloperoxidase (MPO) participates in proatherogenic
biological activities related to the evolution of cardio-
vascular disease, including initiation, propagation, and
acute complications of atherosclerotic process.'?

Potential mechanisms that may relate to MPO promot-
ing vascular disease include the following: stimulating
conversion of low-density lipoprotein (LDL) into an ath-
erogenic form,? selectively modifying apolipoprotein A-1,
and generating dysfunctional high-density lipoprotein
(HDL),* promoting endothelial dysfunction, promoting
vulnerable plaque,® and promoting myocardial dysfunc-
tion and abnormal ventricular remodeling after myocar-
dial infarction.®

Thereby, MPO and its inflammatory cascade represent
an attractive target for prognostical investigation and
therapeutics in atherosclerotic cardiovascular disease
(Fig. 1).7

Several studies point to the independent effect of
MPO levels in the evolution of disease and incidence of
events in patients with acute coronary syndrome. How-
ever, the additional predictive value of MPO levels in the
cardiovascular risk assessment and as a marker of plaque
vulnerability, is still not consistent.®

Itis also possible that MPO is released systemically from
other sources reflecting a systemic inflammation state. In
order to convincingly explore and appropriately interpret
this clinically important issue the source of MPO needs
to be determined. This could be suitably done by mea-
suring and comparing intracoronary and systemic values
of MPO." Selective catheterization of the coronary circu-
lation may be one approach for blood sampling either

through the coronary sinus (CS) catheterization or the
coronary arterial ostium.'" The invasive nature of CS can-
nulation carries an increased risk from the additional ve-
nous access site, transient supraventricular arrhythmias,
activation of platelet and thrombin production and fail-
ure to achieve a stable catheter position with adequate
exclusion of atrial blood.?

Emerging evidence seems to suggest that plasma lev-
els from coronary artery ostium can be used to estimate
blood indices. This may prove quite attractive in quantify-
ing the ‘local’ environment, as it can be included in the
left-heart catheterization procedure without the need
for additional right-sided instrumentation.'

The current study aimed to evaluate MPO level in CAD
patients and compare coronary osteal with peripheral ve-
nous samples of MPO.

Subjects and methods

This is a case-control study (which was approved by the
local ethical committee of Cairo University), it inclu-
ded 86 subjects recruited over 3-month duration and
they were divided into two groups. Group A included
43 patients with non-ST elevation myocardial infarction
(NSTEMI) who were admitted to the Cardiovascular de-
partment of Cairo University Hospital and underwent
coronary angiography. Group B included 43 subjects wi-
thout CAD proved by stress ECG or stress thallium stu-
dy. MPO level was assessed by coronary osteal sampling
of CAD group and peripheral venous sampling of both
groups. The severity of CAD was quantitated using the
Gensini & CASS scores.

Fig. 1 - Scheme illustrating multiple processes throughout the evolution of atherosclerosis in which MPO is
implicated.? EC - endothelial cell; MPO - myeloperoxidase; NO - nitric oxide; TF - tissue factor.
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RCA LM

LAD

LCX

Fig. 2 - Calculation of Gensini score.' DS - degree of stenosis; LAD -
left anterior descending; LCX - left circumflex; LM - left main; RCA
- right coronary artery.

Coronary Artery Surgery Study (CASS) score

This is the number of vessels with significant stenosis (for
left main coronary artery 50% or greater and for others
70% or greater reduction in luminal diameter). The score
ranged from 0 to 3, depending on the number of vessels
involved. Score 0 = no vessel involvement. Score 1 =single
vessel involvement. Score 2 = double vessel involvement.
Score 3 = triple vessel involvement.'

Gensini score

The score was computed by assigning a severity score to
each coronary stenosis according to the degree of luminal
narrowing and its geographic importance (Fig. 2).

Reduction in the lumen diameter, and the appearance
of concentric lesions and eccentric plaques were evalu-
ated (0-25%, 25-50%, 50-75%, 75-90%, 90-99%, and
100%, stenosis is scored as, 1, 2, 4, 8, 16, and 32 points,
respectively).

Each principal vascular segment was assigned a mul-
tiplier in accordance with the functional significance
of the myocardial area supplied by that segment: the
left main coronary artery x 5; the proximal segment of
left anterior descending coronary artery (LAD) x 2.5;
the proximal segment of the circumflex artery x 2.5;
the mid-segment of the LAD x 1.5; the right coronary
artery, the distal segment of the LAD, the posterolat-
eral artery, and the obtuse marginal artery x 1; and
others x 0.5."°

Myeloperoxidase assessment
MPO was measured using a Human Myeloperoxidase
Quantikine ELISA Kit. Peripheral venous blood samples
were collected from each subject of both groups from
the peripheral veins. Coronary arterial blood samples
were collected from CAD group as well via Judkins ca-
theter after engaging the left main coronary ostium. All
catheters and sheaths were flushed with a small solution
of 0.5% heparinized normal saline solution (0.9% sodium
chloride).

The positions of the catheters were verified under
fluoroscopy and following iodinated contrast injection.

The first 5 mL of aspirated blood was discarded each time
prior to assay sampling.

Statistical analysis

Data were coded and entered using the statistical pac-
kage SPSS (Statistical Package for the Social Sciences) ver-
sion 17. Data were summarized using mean and standard
deviation, median in quantitative data and using fre-
quency (count) and relative frequency (percentage) for
categorical data. Comparisons between quantitative vari-
ables were done using the non-parametric Kruskal-Wallis
and Mann-Whitney tests. For comparing categorical
data, Chi-square (x2) test was performed. Exact test was
used instead when the expected frequency is less than
5. Correlations between quantitative variables were done
using Spearman correlation coefficient. P-values less than
0.05 were considered as statistically significant.

Results

The mean age of studied subjects was 47.5+6.2 years
(group A 50.0+6.3 yrs and group B 45.0+5.0 yrs). Baseline
characteristics and clinical data of the study groups are
summarized in Table 1.

Coronary angiography

Group A included 43 patients who underwent coronary
angiography. Eighteen patients (41.8%) had a single ve-
ssel disease, 10 patients (23.2%) had a two-vessel disease
and 15 patients (34.8%) had a three-vessel disease. Gensi-
ni score ranged from 7 to 158 with a mean of 56.8+40.7.
Group B included 43 subjects all underwent non-invasive
stress test; 30 (69.7%) had exercise treadmill ECG test, and
13 (30.2%) had TC*sestamibi myocardial scan. All tests
were negative for CAD.

Myeloperoxidase serum level evaluation

Levels were measured from a coronary artery ostial blood
sample (MPO-c) in group A and from a peripheral venous
blood sample (MPO-p) in both groups. In group A it ran-
ged from 11-125 with a mean 63.7+37.0 mg/dL. In group
B it ranged from 3 to 17 with a mean 9.1+3.8 mg/dL.

160
140

120
r = 0.466
p-value = 0.002*

Gensini score
N S (2] (o) 8
o o o o o o

0 20 40 60 80 100 120 140
MPO (P)

Fig. 3 - Peripheral venous blood sample of myeloperoxidase (MPO)
and Gensini score.
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Table 1 - Baseline and clinical characteristics of the studied groups

Variable Group A
N=43

Age (Mean=SD) 50.02+6.35
Range 36-62

Sex Male 25 (58.14%)
Female 18 (41.86%)

Diabetic (DM) 24 (55.82%)

Hypertensive (HTN) 25 (58.14%)

Smoker 17 (39.53%)

Dyslipidemic 22 (51.16%)

Family history 14 (32.56%)

Group B Total N = 86 p-value
N =143

45.02+5.01 47.52+6.22 >0.05
36-58 36-62

24 (55.82%) 49 (56.98%) >0.05
19 (44.18%) 37 (43.02%)

10 (23.25%) 34 (39.53%) <0.05
18 (41.86%) 43 (50%) >0.05
18 (41.86%) 35 (40.70%) >0.05
17 (39.53%) 39 (45.35%) >0.05
9 (20.93%) 23 (26.74%) <0.05

Table 2 - MPO-p: myeloperoxidase levels in peripheral venous circulation

Range Mean+SD
MPO-p 11-125 63.7£37.0
MPO-c 12-125 66.0+37.1

Paired differences
Mean SD

-2.279

Paired Samples Test

p-value

2.557 Non significant

MPO-c — myeloperoxidase levels in coronary arteries.

No statistical differences were found between the
measured MPO-p and the MPO-c in group A (Table 2).

Moreover, peripheral and coronary levels of MPO was
positively correlated with Gensini score (p <0.05 and r:
0.45). Using CASS score, the association between level of
MPO, and coronary artery disease severity was borderline
significant (p = 0.05) (Fig. 3).

Discussion

The current study enrolled 86 patients, group A included
43 angiographically documented CAD patients and group
B included 43 subjects proved to be free of CAD. MPO
levels were studied in systemic venous circulation in both
groups and in coronaries through osteal coronary samp-
ling in group A.

In comparison to multiple trials evaluating the MPO
level in patients suffering from stable, acute coronary
syndrome'” and myocardial infarction,' our study was ap-
plied on NSTEMI patients.

Our results went with the stream of the results of
above mentioned and lot of published trials that found
an association between CAD and MPO level.?>-22 However
this association (in our study) was prominent using Gen-
sini score for evaluation of CAD severity and was border-
line when using CASS score that may be related to small
number of studied patients.

Duzglnciet et al.?® demonsterated the same results
.Moreover,he found a positive correlation to coronary
calcium scores (r = 0.433, p = 0.017) as well.

Zhang et al.? found that both the leukocyte and blood
MPO levels were significantly higher in patients with CAD
than in controls (p <0.001).

Cavusoglu et al.?? found that myeloperoxidase was in-
dependently predictive of the presence of multivessel dis-
ease (> 2 vessels) on coronary angiography.

On the other hand our results showed some differenc-
es when compared to other studies.?>?* Lukas Kubet et
al.?*studied 557 patients with stable CAD who underwent
elective coronary angiography and found that MPO levels
did not differ significantly between patients with or with-
out CAD. The reason for the differences in results can be
attributed to different methodological principles of re-
search and different creation of the test sample as well as
the different size of the study population.

A large body of literature has broadly evaluated MPO
level through a samples withdrawn from systemic circula-
tion. However, in only a few studies the level of MPO was
measured in coronary circulation.

In our study we have withdrawn a peripheral venous
as well as coronary samples. Serum level of MPO was cor-
related to the coronary arterial serum levels and the dif-
ference was not statistically significant.

This result is compatible with multiple trials*>?® who
sampled blood from occluded coronary artery via an ex-
port aspiration catheter. Coronary samples in our study
were withdrawn from the ostial coronary region by the
diagnostic catheter without use of aspiration catheter
or microcatheters. Kirbi$ et al.?® studied 20 patients, 11
of them had acute coronary syndrome and the other 9
patients had stable angina. Intracoronary blood samples
were taken at the culprit lesion in the coronary artery in
patients with ACS and from any coronary artery in the
other two groups via a microcatheter, along with system-
ic blood samples from the femoral vein and artery. They
found no difference between coronary and peripheral
samples.
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We considered coronary ostial sampling as a more sim-
ple approach for coronary sampling than coronary sinus
sampling or coronary sampling using aspiration or micro-
catheters.

Many studies evaluated blood indices (other than MPO)
through samples collected from the coronary ostium. Kab-
bani et al.” evaluated soluble markers of platelet activa-
tion (e.g. P-selectin and CD40 ligand [CD40L]) in blood
samples acquired from the coronary ostium, aortic root,
coronary sinus, and the femoral vein.

The study showed that P-selectin levels measured from
both the coronary ostium and the coronary sinus showed
no difference.

Aggarwal et al.?’ measured the concentrations of C-re-
active protein (CRP), interleukin (IL)-6, IL-1 receptor antag-
onist, and soluble CD40 ligand (sCD40L) in blood drawn
from patients before percutaneous coronary intervention
from the femoral artery and from a guide catheter after
engagement of the culprit coronary artery. The concen-
trations of CRP and IL-6 were similar in coronary ostial and
peripheral blood. Most of the published series examined
the MPO level in the systemic circulation of CAD patients.
Only few studied the level of MPO in coronary arteries.
Moreover most authors collected coronary samples from
the coronary sinus, only few collected them directly from
the coronary arteries through microcatheter or aspiration
catheter. To the best of our knowledge, it is the first trial
to assess coronary meloperoxidase level through coronary
osteal sampling.

Conclusion

Serum MPO is correlated to severity of coronary artery di-
sease. The peripheral venous serum level of MPO reflects
the intracoronary arterial serum levels of MPO. Coronary
ostium is a simple accessible, and reliable site for coronary
sampling.
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Kontext: Hodnoty skérovaciho systému Thrombolysis In Myocardial Infarction (TIMI) a poméru prdmérného
objemu krevnich desti¢ek (mean platelet volume, MPV) k poctu lymfocytd (lymphocyte ratio, MPVLR) pred-
stavuji vyznamné parametry, jez Ize pouzit k predikci mortality a vzniku zavaznych nezédoucich kardiovas-
kularnich pfihod (major cardiovascular adverse events, MACE) u pacientl s akutnim koronarnim syndromem
(AKS). Nicméné prognosticka hodnota modifikovaného skérovaciho systému zalozeného na vztazich a kom-
binacich téchto parametr( u pacientd s AKS neni znama. Proto jsme se rozhodli prozkoumat vztah mezi mo-
difikovanym rizikovym skore ziskanym kombinaci skérovaciho systému TIMI a MPVLR v prabéhu dvouletého
sledovani vyskytu MACE a mortality u pacientd s AKS.
Metoda: Do nasi studie bylo zafazeno 472 po sobé nésledujicich pacientd s diagnézou AKS, Iécenych per-
kutadnni koronarni intervenci. Pacienti byli hodnoceni ve dvou skupinach, jednak MACE (+) a MACE (-), za
druhé jako ,vysokd"” a ,nizka” podle mezni hodnoty modifikovaného skére MPVLR + TIMI.
Vysledky: Hodnoty ploch pod kfivkami modifikovaného skére MPVLR + TIMI pro dvouletou predikci vyskytu
MACE a mortality cinily 0,893 (0,812-0,974; p < 0,001), resp. 0,864 (0,715-1,00; p = 0,001); pfitom byly pres-
néjsi nez hodnoty MPVLR a skére TIMI samostatné. Analyza preziti pfi pouziti Kaplanovy-Meierovy metody
prokdzala, ze kombinované skére MPVLR + TIMI pfi dlouhodobém sledovani incidence MACE a mortality
(log rank test: 59,329; p < 0,001, resp. log rank test: 12,085; p = 0,001) je presnéjsi nez jednotlivé hodnoty
skére MPVLR a TIMI. V Coxové regresni analyze provedené s cilem urcit faktory dlouhodobého rizika pro
vznik MACE se ukazalo, ze kombinované skére MPVLR + TIMI (HR: 5,41; p = 0,006) je pfesnéjsi nez hodnota
MPVLR (HR: 2,88; p = 0,094), skore TIMI (HR: 2,92; p = 0,099) a dal$i proménné.
Zavér: Studie prokazala, Ze modifikované skére MPVLR + TIMI je v predikci dvouleté mortality a incidence
MACE u pacientl s AKS presnéjsi nez hodnoty MPVLR a skére TIMI pouzité samostatné.

© 2021, CKS.

ABSTRACT

Background: Thrombolysis In Myocardial Infarction (TIMI) risk score and MPV/lymphocyte ratio (MPVLR) are
important parameters that can be used to predict mortality and major cardiovascular adverse events (MACE)
in patients with acute coronary syndrome (ACS). However, the prognostic value of a modified score system
that is based on the relationships and combinations of these parameters in ACS patients is unknown. Hence,
we aimed to investigate the relationship between the modified risk score obtained by the combination of
TIMI risk score and MPVLR with 2-year-long MACE and mortality in ACS patients.

Method: In this study, 472 consecutive patients with a diagnosis of ACS, who were revascularized using percu-
taneous coronary intervention, were included. The patients were evaluated in groups of two, namely MACE (+)
and MACE (-), and also as “High” and “Low" according to the cut-off value of the MPVLR + TIMI modified score.
Results: The area under the curve values of the modified MPVLR + TIMI for two-year MACE and mortality
prediction were found to be 0.893 (0.812-0.974, p < 0.001) and 0.864 (0.715-1.00, p = 0.001), respectively,
and were observed to be superior to the individual MPVLR and TIMI scores. In the Kaplan-Meier survival
analysis, it was detected that the MPVLR + TIMI combination score for long-term MACE and mortality (log
rank: 59.329, p <0.001 and log rank: 12.085, p = 0.001, respectively) was superior to individual MPVLR and
TIMI scores. In the Cox regression analysis performed to determine long-term MACE risk factors, the MPVLR
+ TIMI combination score (HR: 5.41, p = 0.006) was noted to be superior to MPVLR (HR: 2.88, p = 0.094), TIMI
score (HR: 2.92, p = 0.099), and other variables.

Conclusion: The modified MPVLR + TIMI score was found to be superior to the MPVLR and TIMI score indivi-
dually in predicting 2-year mortality and MACE in ACS patients.
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Introduction

Acute myocardial infarction is one of the most common
fatal clinical emergencies causing myocardial ischemic
necrosis in which coronary blood flow is interrupted by
thrombosis mechanisms."? Early risk classification and
identification of high-risk patients with acute coronary
syndrome (ACS) follow-up is of great importance in gui-
ding prognosis, differential diagnosis, and treatment de-
cisions. Hence, many risk identification scores based on
the clinical history, vital signs at emergency admission,
electrocardiography, and laboratory results of the pati-
ents were generated. Thrombolysis In Myocardial Infarc-
tion (TIMI) risk score is a useful tool that is frequently
preferred among the various scoring systems and can be
easily applied in clinical practice.? The TIMI risk score has
been associated with mortality and cardiovascular adver-
se events in patients with non-ST elevation myocardial
infarction (NSTEMI) with different designs in the litera-
ture.> Platelet activation plays an important role in the
formation and progression of atherosclerosis and throm-
bus formation on ruptured atherosclerotic plaques.’® It
has been found that the increase in mean platelet volume
(MPV) also accentuates the activation and aggregation
of platelets.® Inflammation and thrombosis play an im-
portant role in the processthat results in atherosclerotic
plague formation, progression, destabilization, rupture,
and thrombosis.” In the inflammation mechanism, lym-
phocytes accompany platelets that are involved in inflam-
mation along with thrombosis."" Lymphocytes are one of
the earliest cell types implicated in atherosclerotic plaque
formation, and the reduction in their numbers is linked
to an increased inflammatory response and contributes
to the destabilization of plaques.'? MPV is an easily acce-
ssible parameter obtained from routine hemogram data
and it provides information about platelet activation and
aggregation.’ MPV/lymphocyte count ratio (MPVLR),
which can provide details of thrombosis and inflamation,
has become a valuable parameter attracting the attenti-
on of clinicians in the literature. MPVLR has been asso-
ciated with cardiovascular mortality and adverse events
as well as survival even in patients with non-metastatic
clear cell renal cell carcinoma who underwent nephrec-
tomy.">'> However, there are no studies in the literature
which evaluate the relationship between MPVLR and TIMI
score and the combination of MPVLR with TIMI score in
the prognosis of patients with ACS revascularized by per-
cutaneous coronary intervention (PCl). This study aimed
to evaluate the possible relationship between MPVLR
and TIMI score and to investigate whether the combined
MPVLR and TIMI score is a strong predictor of 2-year ma-
jor adverse cardiovascular events (MACE) in patients with
ACS who had undergone PCI for revascularization.

Materials and methods

In our study, 856 consecutive ACS patients who had
undergone PCl between October 2018 and March 2019
were retrospectively assessed. Under the title of acute
coronary syndrome, patients without NSTEMI and unsta-
ble angina pectoris (USAP) were evaluated. According

to our exclusion criteria, patients with autoimmune di-
seases (n = 16), those with congenital heart disease (n =
16), those undergoing cancer treatment (n = 20), those
with acute or chronic inflammatory diseases (n = 24), tho-
se with advanced renal dysfunction (n = 24), those who
had received or were receiving steroid therapy within
the last 3 months (n = 20), those who had a history of
myocardial infarction and/or PCl (n = 96), and those who
were under medical follow-up without undergoing coro-
nary angiography due to advanced age and additional
comorbidities (n = 60), those who were referred for co-
ronary artery bypass graft surgery following diagnostic
angiography (n = 76), and those with incomplete data or
were unreachable (n = 32) were excluded from the stu-
dy. Finally, 472 patients were included in the study. The
study was conducted in accordance with the Declaration
of Helsinki principles and with the approval of the local
ethics committee.

Demographic data of the study patients were recor-
ded, and their venous blood samples were routinely
taken before percutaneous coronary interventions. He-
matological analyses such as lymphocyte count, platelet
count, hemoglobin, and MPV were performed. Complete
blood counts were carried out with the XT-4000 automa-
tic hematological analysis system (Sysmex Corporation).
Furthermore, biochemical parameters such as creatinine
and glomerular filtration rate (GFR) were checked in our
study. GFR was calculated using the MDRD (Modification
of Diet in Renal Diseases Study) formula (http://www.tsn.
org.tr/formul.php).

MPVLR, which was previously proven to be associated
with cardiovascular mortality and morbidity, was calcu-
lated using the results obtained from the first complete
blood count at the admission to the hospital. MPVLR was
defined as the ratio of MPV to the number of lymphocy-
tes.'® SYNergy between PCl with TAXUS and Cardiac Sur-
gery (SYNTAX) scores of the study patients were obtained
using a web-based calculation system (http://www.synta-
xscore.com). Using a computer program on the national
chest pain center platform (https:/datacs.chinacpc.org),
the first attending physician recorded the Global Registry
of Acute Coronary Events (GRACE) scores of all the pati-
ents at admission. Demographic data and variables deter-
mined Thrombolysis in Myocardial Infarction (TIMI) risk
score points. The TIMI score for NSTEMI and UA involves
patient age, risk factors for coronary artery disease (hy-
pertension, dyslipidemia, diabetes mellitus, active smo-
king, and heredity for coronary disease), prior coronary
stenosis of 50% or more, use of acetylsalicylates in the
previous seven days, at least 2 angina events in the pre-
vious 24 hours, increased serum cardiac biomarkers, and
ST-segment deviation on ECG at presentation. The score
of seven points is an important predictor of the develop-
ment of adverse events such as new M| or REMI, death or
severe recurrent ischemia requiring urgent revasculariza-
tion.? The TIMI risk score was also obtained by an online
calculation tool in accordance with the literature (https/
www.mdcalc.com/timi-risk-score-ua-nsvesi#next-steps).3

Primary endpoint and follow-up
Follow-up up of patients was completed by reviewing
hospital records, outpatient visits, and telephone contact.
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Fig. 1 - Receiver operating characteristic curves presenting AUC values for MPVLR alone, TIMI score alone and MPVLR in combination with
TIMI score (MPVLR + TIMI). (A) 2-year MACE and (B) 2-year mortality were predicted in patients with ACS. AUC - area under the curve; Cl -
confidence interval; MACE — major adverse cardiovascular events; MPVLR — mean platelet volume to lymphocyte ratio; TIMI — Thrombolysis

In Myocardial Infarction.

The main outcome was that major advers cardiovascular
events (MACE) occurred during the follow-up period.
MACE included: cardiogenic or all-cause mortality, ma-
lignant arrhythmias (ventricular tachycardia, ventricular
fibrillation, grade Il atrioventricular block), recurrent
myocardial infarction, recurrent angina, acute heart fai-
lure and stroke (neurological disorders related to recent
ischemic or hemorrhagic events).

The patients were evaluated in two groups. Those in
whom MACE was observed during the long-term follow-
-up were considered as “MACE (+)” (n = 96) and those
in whom MACE was not detected were designated as
“MACE (-)" (n = 376). In our study, for the prediction of
MACE and mortality and for the determination of the risk
factors, MPVLR, TIMI score, and MPVLR + TIMI score com-
bination were the parameters used. The highest cut-off
values for the sensitivity and specificity values of MACE
and mortality prediction for the MPVLR + TIMI score com-
bination were determined using receiver operating cha-
racteristic curve (ROC) analysis. Study patients were eva-
luated in two groups, namely,”Low"” and “High” MPVLR
+ TIMI groups, according to the MPVLR + TIMI score com-
bination cut-off values.

Statistical analysis

The normality of the data distribution was evaluated
using the Kolmogrov-Smirnov test. Numerical variables
with normal distribution were expressed using mean

and standard deviation. The t-test was used to compare
the numerical variables between groups. For comparing
the nominal data of the two groups, the y?2 test or Fis-
her’s exact test was used. ROC analysis was employed to
calculate the predictive values of MPVLR and TIMI score
as well as MPVLR + TIMI score, which is a combination of
both scores, for long-term MACE and mortality. Kaplan-
Meier analysis was used for long-term MACE and mortali-
ty survival analyses based on the cut-off values of MPVLR,
TIMI score, and MPVLR + TIMI score. MACE-free and mor-
tality-free survival rates of the groups were compared
using the log rank test. Cox regression analysis was used
to calculate the independent risk factors for the develop-
ment of long-term MACE in patients who had undergone
percutaneous intervention due to NSTEMI. Variables with
p <0.1 in univariate analysis were evaluated using multi-
variate model. The relationship between the MPVLR and
TIMI scores was evaluated by Pearson correlation analysis
and was expressed visually through scatter plot. p-value
<0.05 was considered statistically significant.

Results

The 472 NSTEMI patients evaluated in our study were
categorized into two groups, namely, MACE detected
(MACE (+) 96 patients) and MACE not detected (MACE
(-) 376 patients) during their long-term follow-up. It was
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observed that age (68.13+10.44, p <0.001], hyperten-
sion (n: 64 [66.7%], p = 0.021), diabetes mellitus (n: 44
[45.8%], p = 0.029), and chronic obstructive pulmonary
disease (COPD) (n: 16 [16.7%], p <0.001) were significant-
ly higher in the MACE (+) group than in the MACE (-)
group. Although the GRACE (112+23, p <0.001) and TIMI
(4.75+1.35, p <0.001) scores were significantly higher in
the MACE (+) group, ejection fraction (57.56+10.81, p
<0.001), lymphocyte count (5.07+1.55, p = 0.025), and GFR
(92.74+18.92, p <0.001) were detected to be higher in the
MACE (-) group. The demographic and laboratory data of
the MACE groups are presented in Table 1.

ROC analyses of MPLVR, TIMI score, and MPVLR + TIMI
score were performed for 2-year MACE and mortality
prediction. For 2-year MACE prediction, it was found that
MPVLR AUC = 0.864 (0.777-0.952, p <0.001), TIMI score
AUC = 0.753 (0.641-0.865, p <0.001) and MPVLR + TIMI
score AUC = 0.893 (0.812-0.974, p <0.001). For the two-
-year mortality prediction, it was found that MPVLR AUC
= 0.860 (0.733-0.987, p = 0.001), TIMI score AUC = 0.642
(0.410-0.873, p = 0.210) and MPVLR + TIMI score AUC =
0.864 (0.715-1.00, p = 0.001) (Fig. 1).

Demographic and laboratory data of the “Low MPVLR
+ TIMI" and “High MPVLR + TIMI"” groups created accor-
ding to the cut-off value calculated for the 2-year MACE
prediction are presented in Table 2.

Among the groups, age (66.3+10.51, p <0.001), hyper-
tension (n: 84 [70%], p = 0.002), diabetes (n:52 [43.3%],
p = 0.030), and COPD (n: 64 [13.3%], p = 0.004) rates
were inferred to be significantly higher in the “High
MPVLR + TIMI" group. The GRACE score (113.30+22.08,
p <0.001) was found to be higher in the “High MPVLR +
TIMI" group, while the ejection fraction (53.45+12.10, p =
0.032) and GFR (70.15+25.34, p <0.001] were found to be
significantly lower in the same group.

In the Kaplan—-Meier survival analysis, it was noted that
the MPVLR + TIMI score combination (log rank: 12.085, p
= 0.001) was superior to the individual MPVLR (log rank:
9.949, p = 0.002) and TIMI score (log rank: 0.952, p =
0.329) for 2-year mortality (Fig. 2).

The MACE distributions of the “Low” and “High
MPVLR + TIMI” groups are presented. In the long-term
follow-up of the study patients, MACE (n: 76 [63.3%], p
<0.001), mortality (n: 24 [20%], p <0.001), recurrent myo-
cardial infarction (n: 12 [10%], p = 0.021), angina (n: 12
[10%], p = 0.021), and acute heart failure (n: 12 [10%], p =
0.021) were observed at a significantly higher rate in the
“High MPVLR+TIMI” group. Adverse event distribution of
the patients in the “MACE (+)"” group was as follows: car-
diogenic or all-cause mortality: 32, malignant arrhythmi-
as (ventricular tachycardia, ventricular fibrillation, and
grade Ill atrioventricular block): 8, recurrent myocardial

Table 1 - Comparison of baseline clinical characteristics of patients in the MACE (+) and MACE (-) groups

Parameters ALL (n =472)
Age+SD 58.08+11.13
Gender (male), n (%) 368 (77.9%)
Hypertension, n (%) 216 (45.7%)
Diabetes mellitus, n (%) 132 (27.9%)
Current smokers, n (%) 308 (62.25%)
Stroke, n (%) 4 (0.84 %)
COPD, n (%) 20 (4.23%)
Hyperlipidemia, n (%) 132 (27.9 %)
SYNTAX score+SD 15.08+ 7.92
Heart rate+SD 75.17+ 14.26
LVEF 57.53+ 8.21
GRACE score+SD 98.76+ 24.15
TIMI score+SD 3.72+1.25
Lymphocyte, x 10%1+SD 4.40+2.43
MPV, fL+SD 10.48+1.58
HGB, g/dl+SD 13.52+1.98
PLT, 10/’mm3xSD 261.48+79.95
Creatinine, mg/dl+SD 0.95+0.51
GFR, mL/dL+SD 87.90+23.01
MPVLR+SD 4.20+2.25

MACE (+) (n = 96) MACE (-) (n = 376) p-value
68.13+10.44 55.51+9.8 <0.001
64 (66.7%) 304 (80.9%) 0.135
64 (66.7%) 152 (40.4%) 0.021
44 (45.8%) 88 (23.4%) 0.029
68 (70.8%) 240 (63.8%) 0.520
0 4 (1.1%) 0.612
16 (16.7%) 4 (1.1%) 0.001
36 (37.5%) 96 (25.5%) 0.244
17.54+8.68 14.45+7.63 0.088
77.5+21.63 74.57+11.76 0.372
52.44+8.84 57.56+10.81 0.001
112.79+23.11 95.15+23.18 0.001
4.75+1.35 3.46+1.08 <0.001
1.78+ 0.50 5.07+1.55 0.012
10.60+2.04 10.45+1.45 0.688
12.59+2.03 13.76+1.91 0.009
248.58+89.48 264.78+77.51 0.378
1.29+1.02 0.87+0.21 <0.001
68.94+27.82 92.74+18.92 <0.001
6.63+2.84 3.58+1.57 <0.001

COPD - chronic obstructive pulmonary disease; GFR - glomerular filtration rate; GRACE - Global Registry of Acute Coronary Events; HGB
- hemoglobin; LVEF - left ventricular ejection fraction; MACE — major adverse cardiovascular events; MPV — mean platelet volume; MPVLR
- mean platelet volume to lymphocyte ratio; PLT — platelet count; SYNTAX - SYNergy between PCl with TAXUS and Cardiac Surgery; TIMI -

Thrombolysis In Myocardial Infarction.
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infarction: 16, recurrent angina: 16, acute heart failure:
16, and stroke: 8.

In the Kaplan—-Meier survival analysis performed for
2-year MACE, it was identified that the MPVLR + TIMI sco-
re combination (log rank: 59.329, p <0.001) was superior
to the individual MPVLR (log rank: 30.296, p <0.001) and
TIMI score (log rank: 18.033, p <0.001).

In the regression analysis performed to determine
the 2-year MACE risk factors, it was established that the
MPVLR + TIMI score combination (HR: 5.41, p = 0.006) was
superior to MPVLR (HR: 2.88, p = 0.094), TIMI score (HR:
2.92, p = 0.099), and other variables. Details of the regre-
ssion analysis are presented in Table 3.

Specificity, sensitivity, positive predictive value (PPV),
negative predictive value (NPV), and Pearson Chi-square
analyses of MPVLR, TIMI score, and MPVLR + TIMI score
combination were performed for MACE and mortality
prediction (Table 4).

It was seen that the MPVL + TIMI score combination
increased the specificity, PPV, and Chi-square values in
predicting MACE and mortality.

Discussion

Our study aimed to generate a modified score to enhan-
ce the diagnostic power of the TIMI risk score, which has
previously been proven by many clinicians to be associ-

Fig. 2 - Kaplan-Meier survival curves of 2-year mortality in patients
with acute coronary syndrome according to the cut-off value of (A)
MPVLR and (B) TIMI score, and (C) according to the combination of
MPVLR and TIMI scores. MPVLR - mean platelet volume to lympho-
cyte ratio; TIMI - Thrombolysis In Myocardial Infarction.

ated with cardiovascular mortality and adverse events.
For this purpose, in the combination, we preferred the
MPVLR ratio that has been established to be linked to car-
diovascular mortality and adverse events in the literature.
In our study, we evaluated the relationship of both TIMI
score and MPVLR rate with 2-year mortality and MACE
and their compatibility with each other. We studied the
relationship between 2-year MACE and mortality by pro-
ducing combinations to accentuate the diagnostic power
of both scores. We found that the MPVLR + TIMI score
combination was a strong predictor of 2-year mortality
and MACE when compared to individual MPVLR and TIMI
scores.

In a well-designed study conducted at the cellular level
by Thompson et al., it was shown that larger platelets are
metabolically and enzymatically more active.'” In the fo-
llowing years, clinicians found via the MPV test that the
increase in platelet size also increases their activation and
aggregation.® Platelets with increased size and metabolic
activity can accelerate thrombosis and inflammatory re-
sponse and adversely affect the formation and the course
of ACS. As evidence for this observation, the authors have
previously shown that MPV is associated with mortality
and MACE in myocardial infarction patients with and wi-
thout ST-segment elevation.'"

The decrease in lymphocyte count is linked to an inc-
reased inflammatory response and it contributes to the
growth, destabilization, and rupture of atherosclerotic
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Table 2 - Comparison of baseline clinical characteristics of patients divided into groups based on MPVLR combined with GRACE scores

Parameters ALL (n = 472) Low MPVLR + TIMI (n =352) High MPVLR + TIMI (n = 120)  p-value
Age+SD 58.08+11.13 55.27+9.92 66.30+10.51 <0.001
Gender (male), n (%) 368 (77.9%) 284 (80.7%) 84 (70%) 0.223
Hypertension, n (%) 216 (45.7%) 132 (37.5%) 84 (70%) 0.002
Diabetes mellitus, n (%) 132 (27.9%) 80 (22.7%) 52 (43.3%) 0.030
Current smokers, n (%) 308 (62.25%) 228 (64.8%) 80 (66.7%) 0.851
Stroke, n (%) 4(0.84%) 0 (0%) 4 (3.3%) 0.085
COPD, n (%) 20 (4.23%) 4 (1.1%) 16 (13.3%) 0.004
Hyperlipidemia, n (%) 132 (27.9%) 88 (25%) 44 (36.7%) 0.219
SYNTAX score+SD 15.08+7.92 14.31£7.74 17.33+£8.14 0.071
Heart rate+SD 75.17+14.26 74.22+11.74 77.97+19.89 0.215
LVEF 57.53+8.21 56.85+9.24 53.45+£12.10 0.032
GRACE score+SD 98.76+24.15 93.27+22.88 113.30+22.08 <0.001
TIMI score+SD 3.72£1.25 3.28+0,97 5.00+1.11 <0.001
Lymphocyte, x 10°/L+SD 4.40+2.43 5,28+2.73 1.82+0.51 0.010
MPV, fL£SD 10.48+1.58 10.31£1.75 10.99+0.76 0.044
HGB, g/dL+SD 13.52+1.98 13.78+1.90 12.79+2.06 0.018
PLT, 103mm3+SD 261.48+79.95 271.36+81.74 232.50+67.68 0.021
Creatinine, mg/dL+SD 0.95+0.51 0.86+0.21 1.21+0.92 0.001
GFR, mL/dL+SD 87.90+23.01 93.95+18.76 70.15+25.34 <0.001
MPVLR+SD 4.20+2.25 3.38+1.50 6,60+2.36 <0.001

COPD - chronic obstructive pulmonary disease; GFR — glomerular filtration rate; GRACE - Global Registry of Acute Coronary Events; HGB
- hemoglobin; LVEF - left ventricular ejection fraction; MPV — mean platelet volume; MPVLR - mean platelet volume to lymphocyte ratio;
PLT - platelet count; SYNTAX - SYNergy between PCl with TAXUS and Cardiac Surgery; TIMI - Thrombolysis In Myocardial Infarction.

Table 3 - Cox regression analysis of risk factors for MACE in patients during follow-up

Univariate Multivariate
Model 1 Model 2

HR 95% CI p-value HR 95% Cl p-value HR 95% Cl p-value
Age 1.1 1.06-1.15 <0.001 1.12 1.02-1.23 0.010 1.13 1.03-1.24  0.008
Hypertension 2.55 1.09-5.98  0.030  0.51 0.12-2.17 0365  0.63 0.18-2.20  0.470
DM 2.33 1.04-5.20 0.039 1.88 0.60-5.89 0.277 1.33 0.45-3.98  0.600
SYNTAX score 1.05 0.99-1.10 0.058
Hemoglobin 0.76 0.61-0.93  0.010  0.96 0.73-1.27 0.823  0.98 0.75-1.28  0.933
Creatinine 2.09 1.46-2.99  <0.001 1.47 0.82-2.62  0.190 1.68 1.00-2.81  0.047
LVEF 0.828 0.76-095 <0.001 0.893 0.78-098 <0.001 0.811 0.71-0.99  <0.001
GRACE score 1.02 1.00-1.03  0.001 0.97 0.94-1.01 0.287  0.98 0.94-1.02 0.328
TIMI score 4.84 2.16-10.84 <0.001 2.92 0.81-10.47  0.099
MPVLR 11.10  3.78-32.55 <0.001 2.88 0.83-9.96  0.094
MPVLR + TIMI 17.63 6.53-47.58 < 0.001 5.41 1.62-18.03 0.006

DM - diabetes mellitus; GRACE - Global Registry of Acute Coronary Events; LVEF - left ventricular ejection fraction; MPVLR - mean
platelet volume to lymphocyte ratio; SYNTAX - SYNergy between PCl with TAXUS and Cardiac Surgery; TIMI — Thrombolysis In
Myocardial Infarction.

plagues.?® In support of this information, the lymphocyte MPVLR is an easily applicable and useful parameter that
counts of our MACE (+) patients and thosein the “High provides information about thrombosis and inflammati-
MPVLR+TIMI" group were found to be significantly lower. on.'® MPVLR is an independent predictor of mortality, no-
Calculated from the ratio of MPV to lymphocyte count, -reflow, and MACE in myocardial infarction patients with
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Table 4 - Specificity and sensitivity values of MPVLR, TIMI score, and MPVLR + TIMI score, combination parameters for predicting

MACE and mortality

Parameters Specificity Sensitivity PPV NPV Pearson Chi-square  p-value
MACE

MPVLR 75.53 83.33 46.51 94.66 28.60 < 0.001
TIMI 84.04 54.16 46.42 87.77 15.42 < 0.001
MPVLR + TIMI 88.29 79.16 63.33 94.31 45.89 < 0.001
MORTALITY

Parameters Specificity Sensitivity PPV NPV Pearson Chi-square  p-value
MPVLR 59.09 100 15.09 100 10.52 0.001
TIMI 90.90 37.5 23.07 95.23 6.14 0.013
MPVLR + TIMI 92.72 62.5 38.46 97.14 23.20 < 0.001

MACE - major adverse cardiovascular events; MPVLR — mean platelet volume to lymphocyte ratio; NPV - negative predictive value; PPV -
positive predictive value; TIMI - Thrombolysis In Myocardial Infarction.

ST-segment elevation.?’ MPVLR has also been associated
with the prevalence and severity of coronary artery dise-
ase in patients with impaired coronary collateral circula-
tion and ACS among those with stable angina pectoris.??

The TIMI score is an easily applicable scoring system
that has been proven to be associated with mortality and
cardiovascular adverse events in patients with ACS. The
TIMI risk score is a useful scoring system that has been
established to be linked to in-hospital and 30-day morta-
lity and MACE in NSTEMI patients.>* The TIMI score does
not only predict mortality and MACE in ACS patients. In
their design involving ST-elevation myocardial infarction
(STEMI) patients, Halit et al. found that TIMI score pre-
dicts the prevalence of coronary artery disease when co-
rrelated with Gensini and SYNTAX scores.?* The parame-
ters used in the TIMI risk score are mostly composed of
atherosclerotic heart disease risk factors and factors eva-
luating the diagnosis and severity of myocardial ischemia/
infarction. The fact that thrombosis and inflammation,
which are two important mechanisms in the formation
and progression of atherosclerotic heart disease, are not
represented by laboratory tests is an important limitation
of the TIMI risk score. To overcome this disadvantage, we
obtained a modified risk score by combining the TIMI risk
score with MPVLR. We found that there is a significant
linear correlation between MPVLR and TIMI risk scores. It
was detected that MACE and mortality were encountered
at higher rates in the “"HighMPVLR+TIMI” group crea-
ted with the cut-off value obtained for the MACE pre-
diction of our modified score system. MPVLR + TIMI risk
score combination was found to be superior to MPVLR
and TIMI risk score alone in predicting long-term MACE
and mortality. Moreover, it was observed that the MPVLR
+ TIMI risk score was superior to the diagnostic power
acquired by the related scores alone in MACE-free and
mortality-free survival prediction.

Examples of different designs to increase the diagnos-
tic power of the TIMI risk score exist in the literature. In
their study of 6-month MACE evaluation on 1621 NSTEMI
patients, Kim et al. modified the TIMI risk score as age >
65, history of coronary artery disease, Killip class > 3, and
NTproBNP > 75th percentile, with each parameter contri-

buting 1 point.?> The modified TIMI score obtained with
their design had a better predictive value compared to the
original TIMI score for 6-month MACE in high-risk NSTEMI
patients. However, it was observed that diabetes and ST-
-segment change were more prevalent in the MACE (+)
patient group. These two factors are components of the
original TIMI score. Considering that their inclusion in the
modified scoring system would further increase its dia-
gnostic power, we found it more effective to add them to
the original scoring system in our model. In our study, in
accordance with the previous observation, we found that
age, hypertension, diabetes mellitus, and COPD rates as
well as comorbidities, GRACE, and TIMI risk scores were
higher in the MACE (+) group compared to the MACE (-)
group. Similarly, it was observed that the ejection frac-
tion and GFR were lower in the MACE (+) group. The
parameters in question differed according to the MACE
(+) group in the “High MPVLR+TIMI"” group, which was
created by grouping the patients according to the cut-off
value obtained for the MACE prediction of the MPVLR +
TIMI risk score combination. We interpreted this observa-
tion as an indicator of the compatibility of the created
“High” group with the MACE (+) model. Another result
supporting this compliance was that age, ejection frac-
tion, and renal dysfunction were defined as independent
risk factors for long-term MACE, and detection of these
risk factors at a high rate in the “High” group supports
the diagnostic power of MPVLR + TIMI score for MACE.
In another design, Greenslade et al. evaluated the 30-day
MACE status of 1760 patients admitted to the emergen-
cy department with chest pain using modified TIMI sco-
res.?® The authors obtained a modified score using four
parameters of the TIMI risk score (age >65 years, presence
of >3 CAD risk factors, cardiac biomarker positivity, and
ECG change) and a second modified score with six para-
meters by adding systolic blood pressure and GFR to the
four parameters. In the modified scores obtained by the
researchers, > 50% history of coronary artery disease, his-
tory of acetylsalicylic acid use within the last week, and >
2 angina attacks within the last 24 hours increasing the
susceptibility to coronary artery disease and affecting the
prognosis were not included. It was shown that the mo-
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dified scoring system with four parameters increased the
specificity and the one with six parameters increased the
sensitivity. However, there was no absolute net advan-
tage over the original TIMI score. In our study, we found
that the MPVLR + TIMI score combination obtained by
adding the MPVLR ratio to the original TIMI score was
superior to individual TIMI score and MPVLR in terms of
specificity, PPV, and Chi-square values in predicting MACE
and mortality. Moreover, we perceived that the MPVLR +
TIMI risk score was a stronger independent predictor of
long-term MACE than the other variables, the individual
TIMI score and MPVLR.

In conclusion, the MPVLR and TIMI score combination
at the time of admission has a significant predictive value
for 2-year MACE and mortality after PCl in patients with
ACS. Therefore, this combination can be used to identify
high-risk patients with poor prognosis and to guide the
treatment in the early stage of the disease. The combina-
tion of MPVLR, which is a non-invasive, simple, economic,
and easily applicable parameter, with the TIMI score is
a noveland beneficial diagnostic tool for the evaluation,
treatment, and prognosis of patients with ACS.

Limitations

There are some limitations in our study. First, this was
a single-center study with limited sample size and po-
ssible selection bias. Moreover, the prognostic value of
other biomarkers in patients with ACS was not investiga-
ted. MPVLR was chosen as it was known to be better at
expressing both thrombosis and inflammation. Additio-
nally, the changes in MPVLR were not evaluated dynami-
cally, meaning that no analysis was performed regarding
the existence of a similar predictive value in MPVLR after
treatment.
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Cil: Cilem této studie bylo porovnat parametry napéti a zkrouceni stény levé komory mérené metodou
speckle tracking echocardiography (STE) se skenery firmy Philips s riznym softwarem.

Material a metody: V odstupu 30 minut bylo za stejnych podminek vysetfeno 36 pacientt s akutnim koro-
narnim syndromem (AKS; nestabilni angina pectoris a infarkt myokardu) ultrazvukovymi skenery Philips iE33
(Q-lab, verze 7.1, 2009) a Affiniti 70 (aCMQ, 2019). Skenovéani a méfeni primarnich parametrl se provadélo
ve stejnych apikélnich fezech a v fezech v kratké ose levé komory srdecni (LK). Méfenymi parametry byly lon-
gitudinalni napéti (longitudinal strain, LS), obvodové napéti (circumferential strain, CS), rotace a zkrouceni
LK. Opakovana shoda vysledk( byla hodnocena metodou podle Blanda-Altmana.

Vysledky: Nejvétsi pozitivni vztah LS byl nalezen v bazalnim segmentu spodni stény LK (r = 0,79; p < 0,001).
U pacientd bez abnormalni kinetiky stén (wall motion abnormalities, WMA) LK pfi méreni skenerem Affiniti
70 byly hodnoty podstatné nizi nez hodnoty deformace namérené pfistrojem Philips (-9,1 [-12,5 az -8,0]
pro predni sténu a-10,7 [-13,4 az -7,8] pro spodni sténu LK; r < 0,01). Posun hodnot LS u anteroseptalni sté-
ny ¢inil 3,1 + 3,6 % a u spodni stény 1,46 + 5,8 %. Analyza korelace hodnot CS naméfenych rdznymi skenery
nezjistila statisticky vyznamné vztahy. Mirné pozitivni vztah byl zaznamenan mezi zkroucenim (r = 0,49; p <
0,01) a narovnanim (r = 0,38; p < 0,05) LK bez statisticky vyznamného rozdilu v parametrech. Hodnoty posu-
nu a narovnanim stény LK byly 0,14 + 0,52°/cm, respektive 0,09 + 0,32°/cm.

Zavéry: Nejshodnéjsi vysledky pii méfeni skenery Philips iE33 (Q-lab) a Affiniti 70 (aCMQ) byly nalezeny
u LS bazélniho segmentu spodni stény a stfedniho segmentu anteroseptalnich stén, zkrouceni a narovnani
stény LK vysetienych pacientli s AKS. Nejvétsi variabilita mezi hodnotiteli byla zaznamenana pii posuzovani
vysledkl ultrazvukového vysetieni na Sedé stupnici v pripadé segmentdliniho CS pfi pouziti softwaru skener(i
iE33 a Affiniti 70.

© 2021, CKS.

ABSTRACT

Aim: The purpose of this study was to compare the strain and twist parameters measured by Philips scanners
with different software using the Speckle Tracking Echocardiography (STE) method.

Material and methods of the study: 36 patients with the acute coronary syndrome (ACS) (unstable angina
pectoris and myocardial infarction) were investigated on the ultrasonic scanners Philips iE33 (Q-lab, version
7.1, 2009) and Affiniti 70 (aCMQ, 2019) under the same conditions with an interval of 30 min. Scanning and
measurement of the primary parameters were performed from the same apical and short-axis sections of the
left ventricle (LV). Longitudinal strain (LS), circumferential strain (CS), LV rotation and twist were measured.
The consistency of the results was assessed using the Bland-Altman method.

Findings: The greatest positive LS relationship was found in the basal segment of the LV inferior wall (r =
0.79; p <0.001). For patients without wall motion abnormalities (WMA) LS when measured with Affiniti 70
scanner they proved to be substantially lower than the normal value for the Philips deformation (-9.1 [-12.5;
-8.0] for the front wall and -10.7 [-13.4; -7.8] for the inferior wall LV, r <0.01). The shift in LS values for the
anteroseptal wall was 3.12£3.6%, for the inferior wall 1.46+5.8%. Correlation analysis of CS values measured
by different scanners did not reveal statistically significant relationships. A moderate positive relationship
was found between twist (r = 0.49; p <0.01) and untwist (r = 0.38; p <0.05) of the LV without a statistically
significant difference in parameters. The displacement of twist values is 0.14+0.52°/cm, and of untwist is
0.09+0.32°/cm.
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Conclusions: The most comparable results when working on the Philips iE33 (Q-lab) and Affiniti 70 (aCMQ)
scanners were found for the LS of the basal segment of the inferior, middle segment of the anteroseptal

Keywords:
Deformation of left ventricle

Speckle tracking echocardiography found for segmental CS.

walls, twist and untwist of the left ventricle of the examined patients with ACS. The greatest intra-operator
variability in tracking ultrasound grayscale spots with the software of iE33 and Affiniti 70 scanners was

Introduction

Recently, the STE method has become more and more
common in clinical practice, owing to the improvement
of imaging algorithms, improvement of ultrasound tech-
nology, and introduction of reference values of deformi-
ty parameters and comparability with other methods of
deformity assessment.? However, unlike magnetic reso-
nance imaging (MRI), echocardiography is more opera-
tor-dependent. Image selection is currently required to
obtain deformation values, which goes beyond the stan-
dard echocardiographic protocol.>~> Despite the attempts
made to standardize the parameters of deformations,
there are still substantial ranges of deformation mea-
surements from various equipment manufacturers, which
hampers direct comparison of results.®'* When compar-
ing the reproducibility of the deformation parameters,
the best result is obtained for the global parameters
(global longitudinal deformation). The average absolute
difference between repeated measurements of various
parameters of longitudinal deformation is 1-14%.48°1

The purpose of this study was to compare the strain
and twist parameters measured by Philips scanners with
different software using the STE method.

Materials and methods of research

The study involved 36 patients with ACS (unstable angina
pectoris, acute myocardial infarction). All patients under-
went 12-lead ECG. The presence of Q or non-Q postin-
farction focal changes in the myocardium was detected.
Echocardiography (echo) was performed on the 7th day
of hospitalization by one operator using Philips iE33 ul-
trasound scanners (software for ASSAY Q-lab version 7.1,
2009) with an S5-1 (1.7-3.5 MHz) transducer (Philips Ve-
tra Sound) and Affiniti 70 (software for automatic ASSAY
of heart movement aCMQ, 2019) with an S5-1 transducer
(1.7-3.5 MHz). Thus, each patient was examined twice,
first with the iE33 device, then with the Affiniti 70 scan-
ner in a 30-minute interval. Scanning and measurement
of the main parameters were performed from the same
apical and short-axis sections of the left ventricle (LV).
Apical sections are represented by two-chambered, four-
chambered, and apical long-axis sections. Short-axis sec-
tions were scanned at the basal, middle, and apical levels.
As a result of echocardiography, the following parame-
ters were obtained: left atrial volume, course LV systolic
volume, LV ejection fraction (Simpson), LV myocardium
mass. WMA was diagnozed based on echo criterion - sys-
tolic thickening of the LV wall. Hypokinesia is a decrease
in systolic thickening compared to adjacent segments (or
thickening less than 20%), akinesia — the absence of sys-
tolic thickening of the studied LV segment.

A high-quality two-dimensional image of echocar-
diography was used to analyze the deformation of the
myocardium. The anteroseptal wall was located in the
apical long-axis section. The inferior wall of the left ven-
tricle was examined in a two-chamber apical section.
A prerequisite for the inferior wall localization was the
absence of a right ventricle in the scanning sector. The
frame rate for each pair of measurements was the same
and varied from 60 to 80 per second. When working with
the iE33 scanner, the resulting images were archived on
a CD. Obtained data was processed on a personal com-
puter (PC) with the off-line software package QLAB 7.1
(Philips). The Affiniti 70 scanner software made it pos-
sible to process and obtain data immediately upon com-
pletion of examination (within 10 minutes) without the
use of additional programs and a PC. All poor-quality
images with drift curves were discarded. In STE mode,
the maximum systolic peaks of LS and CS deformity of LV
segments (%) were determined. When examining short-
axis sections at the level of the mitral valve (basal) and
apical segments (apical) based on the rotation curve, the
systolic (before the aortic valve closure) and diastolic ro-
tation were determined. Twist was calculated as the dif-
ference between apical and basal rotation (°). The twist
and untwist indices are the ratio of twist and the size of
the long axis of the left ventricle in the apical section (°/
centimeter).

Methods of parametric and non-parametric statistics
were used for statistical assessment of the obtained
data. In the case of a normal distribution (the Kol-
mogorov-Smirnov test was used for the assessment),
the Student’s t-test was used to determine the sig-
nificance of the difference between the mean values.
In the absence of a normal distribution of the trait,
a comparison was made using the Mann-Whitney U-
test. When comparing several independent nonpara-
metric features, the Kruskal-Wallis test was performed.
The statistical relationship between random variables
was studied when conducting correlation analysis
(Spearman’s rank correlation). The consistency of the
results was assessed using the Bland-Altman method.
The method makes it possible to compare the results
of measurements performed in two different ways. The
fact of the matter is that the difference and the aver-
age are calculated for each pair of measurements. The
average difference, calculated for all pairs of signs in
the data set being investigated, characterizes the sys-
tematic divergence of indices, which presence indicates
the incomplete correspondence of the results, obtained
by different methods, and the standard deviation of
differences — the degree of scatter of the results. Dif-
ferences were considered statistically significant at p
<0.05. The data in the tables are presented as (M+SD)
or Me (25; 75 quartiles).
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Results

As a result of the study, the following signs of the exami-
ned patients with ACS were obtained (Table 1).

As can be seen from Table 1, no predominance of WMA
in anterior or inferior walls has been revealed. Male sex
is a known risk factor for coronary heart disease. The size
and contractility of the LV are within the normal values.®

Comparisons were made of peak LS measured by the
software of Philips iE33 (Q-lab) and Affiniti 70 (aCMQ)
ultrasonic scanners (Table 2).

As can be seen from Table 2, the greatest positive LS
relationship was found in the basal segment of the LV
inferior wall. Peak LS values as measured by the Affini-
ti 70 scanner are significantly lower. Moreover, the re-
vealed dependence is characteristic in the segments with
the highest sensitivity and specificity for the diagnosis of
WMA of the corresponding LV wall."”

The LS value was analyzed depending on the presence
of the WMA of the studied segment. In patients with ACS
without WMA of the anterior wall, the LS peak of the
anteroseptal wall of the LV when scanning with iE33 and
Affiniti 70 differed significantly (-15.6 [-18.7; -11.7] and
-9.1 [-12.5; -8.0], respectively, p< 0.001) (Fig. 1).

Consequently, the LS values of the anteroseptal wall of
patients without WMA of the anterior LV wall obtained
by the software of Affiniti 70 scanner are significantly
lower than normal values.'®

In the presence of WMA of the anterior LV wall (n =
16), the magnitude of the LS peak of the middle segment
of the anteroseptal LV wall when scanned with iE33 and
Affiniti 70 did not differ (-6.6 [-10.4; -3.8] and —-4.3 [-9.2;
-1.4], respectively, p >0.05). Comparison of LS values of
the anteroseptal wall in patients with WMA of the an-
terior LV wall using the Bland-Altman method revealed
a shift in the mean value of the absolute error by 3.1%
(95% CI: 1.16-5.0%) (Fig. 2).

The location of the values predominantly above the base-
line indicates that the software of Affiniti 70 scanner under-
estimates the low LS values of the LV anteroseptal wall.

Comparison of LS of the LV inferior wall in patients
without WMA of the inferior wall revealed lower deformi-
ty peak values when scanned with Affiniti 70 (-14.8 [-18.6;
-9.7] and -10.7 [-13.4; -7.8], respectively, p <0.01) (Fig. 3).

In patients with WMA (n = 15) of the inferior LV wall,
no differences in LS of the basal segment of the inferior
wall were revealed when scanned with iE33 and Affiniti
70 (-7.2 [-8.6; -5.1] and -5.1 [-7.6; —3.0], respectively, p
>0.05).

The bias in the mean value of the absolute error was
1.46% (95% Cl: 4.7-1.8%) (Fig. 4).

As can be seen from Figure 4, for the inferior wall there
is less, but still some underestimation of the low LS values
of the basal segment of the LV inferior wall remaining
when examined with the Affiniti 70 scanner.

Correlation analysis of CS values of the anteroseptal
and inferior LV walls, measured by iE33 and Affiniti 70
scanners, did not reveal statistically significant relation-
ships in the inferior and anteroseptal LV walls (p >0.05).

The differences in the values of the apex rotation are
considered, since the latter makes the main contribution
to the twisting and untwisting of the LV (Table 3).5'8

LS (%)

-20

-30

O Median
[0 25-75%
T Min.-max.

1 2
iE33 Affiniti

Fig. 1 - Comparison of LS peaks of the middle segment of the ante-
roseptal wall of the examined patients with ACS without WMA of
the anterior LV wall (n = 20).
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Fig. 2 - Bland-Altman diagram comparing the LS measurements of
the middle segment of the anteroseptal wall from iE33 and Affiniti
70 scans of the examined patients with ACS with WMA of the an-
terior LV wall. Here and in Figures 4, 5 and 6 each marker displays
a separate pair of data, each marker type corresponds to a separa-
te patient. The solid horizontal line shows the average difference
between LS iE33 and Affiniti. The dotted line shows the upper and
lower 95% consistency limit. The abscissa axis is the average over
a pair of measurements; the ordinate axis is the absolute error. Bias
is an offset. SD is the root mean square (standard) deviation. Dis-
placement = 3.1%; upper limit (95% = 5.0%); lower limit (-95% =
1.1%). Standard deviation = 3.6%; standard error = 0.91%.

A moderate positive relationship was found between
the twist and untwist parameters, measured with the
software of Philips iE33 and Affiniti 70 scanners. There
was no statistically significant difference in the param-
eters.

Comparison of the twist index measured by Philips iE33
and Affiniti scanners using the Bland-Altman method re-
vealed a relatively small bias (Fig. 5).

Figure 6 presents a Bland-Altman diagram showing
a comparison of the results of measuring the untwist in-
dex of the examined patients when scanning with iE33
and Affiniti 70.
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Table 1 - Clinical, instrumental, and nosological characteristics of °
the examined patients with ACS . T
Index Value
Mean age, years 63.1+10.0 ®

Male 28 (77.8%) 10 o
Gender

Female 8(22.2%) $ s .

Unstable angina pectoris 14 (38.9%) 2
Nosology Myocardial ~ Anterior 14 (38.9%) =

infarction Inferior 8 (22.2%) 25 .
Wall motion abnormalities 1@ 9(25%) -30 -
Anterior 16 (44.4%)
Inferior -35 o Median

11 (30.6%) i 2 Qoo
33 Affiniti T Min.-max.
Postinfarct changes on the ECG 12 oLl
Anterior 13 (36.1%) Fig. 3 - Comparison of LS peaks of the basal segment of the LV in-
Inferior 0 ferior wall in patients with ACS without WMA of the inferior wall
10 (27.8%) oeds
HR, beats per minute 69.4+11.0 .
LA volume index, ml/m? 33.6+11.6 - - .
. As can be seen in Figure 6, no significant displacement

Index of MMLV, g/m 86.7 (73.3;109.2) in the untwist index values was found.
Index of ESVLV, mml/m? 21.2 (14.7; 34.8)
LVEF, % 55.9+11.8

Discussion

EF - ejection fraction; ESVLV - end-systolic volume of left ventricle; ) ) )
LA — left atrium; MMLV — mass of myocardial left ventricle. The purpose of this study was to investigate a type of
intra-operator variability, where the software of the

Table 2 — Comparison of the LS sizes of ultrasonic scanners Philips iE33 and Affiniti 70 of the examined patients with ACS

Walls/segments of LV iE33 Affiniti 70 p’ r p?

Inferior B -10.4 (-16.5; -6.6) -8.4 (-11.8; -4.6) <0.01 0.79 <0.001
M -12.5 (-14.3; -8.4) -10.0 (-13.4; -7.3) >0.05 0.33 <0.05
A -13.0 (-18.6; -6.6) -15.4 (-19.1; -7.5) >0.05 0.69 <0.001

Antero septal B -5.2 (-9.7; -3.5) -6.8 (-10.0; -4.3) >0.05 0.25 >0.05
M -11.6 (-16.5; -6.6) -8.3(-11.6;-3.7) <0.001 0.56 <0.001
A -15.5 (-20.7; -6.3) -12.3 (-17.8; -8.4) >0.05 0.43 <0.01

Note: here and in the Table 3 - p' - statistical significance of the difference in LS of the indicated LV segments; p? - statistical significance
of Spearman'’s rank correlation coefficient; r - Spearman’s rank correlation coefficient.
A - apical (apical segment); B - basal (basal segment); M — middle (middle segment).

Table 3 - Comparison of the values of twist and untwist of the studied examined patients with ACS, measured by the iE33 and Affiniti

70 scanners

Index iE33 Affiniti 70 p’ r p?

Systolic apex rotation, ° 3.3(1.3;5.1) 3.5 (2.0; 5.0) >0.05 0.47 <0.01
Twist index, °/cm 0.81(0.43; 1.3) 0.9 (0.6; 1.2) >0.05 0.49 <0.01
Diastolic apex rotation, ° 0.7 (-0.16; 1.7) 0.5(-0.3; 1.3) >0.05 0.42 <0.05

Untwist index, °/cm 0.24 (0.11; 0.41) 0.37 (0.15; 0.53) >0.05 0.38 <0.05
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Fig. 4 - Bland-Altman diagram comparing the LS measurements of
the basal segment of the inferior wall from iE33 and Affiniti 70
scans of the examined patients with ACS with WMA of the inferior
LV wall. Displacement = 1.46%; the upper limit (95% = 4.7%); the
lower limit (-95% = -1.8%). Standard deviation = 5.8%; standard
error = 1.5%.
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Fig. 5 - Bland-Altman diagram comparing the results of the twist
index measurement in the iE33 and Affiniti 70 scans of examined
patients with ACS. Displacement = 0.14°/cm; upper limit (95% =
0.32°/cm); lower limit (-95% = 0.03°/cm). Standard deviation =
0.52°/cm; standard error = 0.09°/cm.

ultrasound scanner was the only variable. The study
compared the software of Philips: iE33 (Q-lab) systems
— a premium device (2009) and the more modern Phi-
lips Affiniti 70 (aCMQ) (2019) — an expert class device.
With a similar principle of myocardial spots tracking
in gray scale, the spatial resolution of the ultrasound
image is the main reason for the difference in measu-
red values. The STE method is based on the analysis of
the spatial displacement of a spot or point in a grey-
-scale ultrasound image generated by the interaction
between the ultrasound beam and myocardial fibers.
Located speckles are the result of the interference of
scattered ultrasound from structures smaller than the
ultrasound wavelength. With this technology, ran-
dom noise is filtered out, keeping small, specific and

Fig. 6 - Bland-Altman diagram comparing the untwist index mea-
surements from iE33 and Affiniti 70 scans of examined patients
with ACS. Displacement = 0.09°/cm; upper limit (95% = 0.2°/cm);
lower limit (<95% = 0.02°/cm). Standard deviation = 0.32°/cm; stan-
dard error = 0.05°/cm.

temporarily stable areas of the myocardium. Blocks
(speckle kernels) can be recorded frame by frame (si-
multaneously in several zones within the image pla-
ne), which gives information about the local displa-
cement, from which the parameters of myocardial
function can be obtained.?

The most expected result of comparing the deforma-
tion of the segments was to obtain similar data. Howev-
er, as a result of the study, significant differences were
revealed. Correlation analysis revealed a significant
positive relationship of predominantly LS values, more
pronounced in the basal segment of the LV inferior wall.
The CS values measured by the software of Q-lab and
aCMQ scanners are not related. Despite the satisfactory
visualization quality and comparable study conditions,
the absence of a relationship between the parameters
may indicate difficulties in the assessment and a poor ac-
curacy of measurement of CS. Consequently, the magni-
tude of segmental CS may have low diagnostic accuracy.
Some authors believe that measurement of segmental
deformity in the clinical setting should be used with
care. This is related to inter-operator variability and im-
perfection of the current generation STE."4%1%2" Despite
the fact that the contraction of circular fibers is the main
cause of myocardial rotation, the values of twist and un-
twist characterize more global deformation processes.
This may result in a more comparable twist and unwind
result obtained with the software of Q-lab and aCMQ
scanners.

The difference in deformity was revealed in the most
informative diagnostic segments: the basal inferior and
middle anteroseptal. Moreover, the differences are de-
tected only in patients without WMA. LS calculated by
the software of iE33 is more specific for patients with-
out WMA (mean anteroseptal -15.6% and basal inferior
-14.8%), which is consistent with the recommended nor-
mal value. For Affiniti 70, the same parameters are far
below normal (-9.1% and -10.7%, respectively), which is
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inconsistent with the amount of deformity in the absence
of WMA in the studied segment. Based on the data from
previous studies, this may indicate a more accurate seg-
mental value obtained when examining with the software
of Q-lab scanner.'6'7

The most comparable results of deformity when scan-
ning with iE33 and Affiniti 70 were obtained in patients
with WMA. It can be assumed that in the presence of fi-
brotic changes in the myocardium, the proportion of the
“gray, hypoechoic zone"” decreases, which contributes to
an improvement in spatial resolution in STE. Therefore,
in terms of tracking the altered myocardium, software of
both systems shows similar results of LS and torsion pa-
rameters. This result is not the purpose of this study and
may be the subject of future studies.

The revealed scatter of the difference between indica-
tors and mean values are within 2SD, which indicates the
consistency of measurements with each other.

The average difference between measurements is insig-
nificant, which acknowledges that there is no systematic
discrepancy and indicates that the spread of differences
may be due to random measurement errors and method
errors.

Conclusion

The most comparable results when working on the Philips
iE33 (Q-lab) and Affiniti 70 (aCMQ) scanners were found
for the LS of the basal segment of the inferior, middle
segment of the anteroseptal walls, twist and untwist of
the left ventricle of the studied patients with ACS. The
greatest intra-operator variability in tracking ultrasound
grayscale spots with the software of iE33 and Affiniti 70
scanners was found for segmental CS.

Limitations of the study

The results obtained may have limitations due to the rela-
tively small number of patients involved in the study.

It is not out of the question that the more durable use
of iE33 transducer could change the quality of the myo-
cardial imaging in comparison with the more modern Af-
finiti 70. Besides, the dispersion of deformation values
must be the same for LS and CS that is not proved in this
study.

The limitation of this study is the lack of randomization
when analyzing 2D images of one and the same patient
acquired by different scanners. The difficulty of this ap-
proach lays in different principles of data-extraction when
working with iE33 (Q-lab) and Affiniti 70 (aCMQ).
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Cil: Cilem této studie bylo zhodnotit vliv hypertenze (HT) jako kardiovaskularniho rizikového faktoru a anti-
hypertenzni Ié¢by na prognézu pacientd s onemocnénim COVID-19.
Metody: Do studie bylo zafazeno celkem 117 pacientd s diagnézou onemocnéni COVID-19 stanovenou tes-
tem PCR z vytéru z nosohltanu. Pacienti byli rozdéleni do skupiny hypertonikd a kontrolni skupiny. Za-
znamenavaly se vysledky biochemickych laboratornich vysetieni, celkovy krevni obraz i vysledky vysetreni
zobrazovacimi metodami. Hodnotila se mortalita pacientd s HT i bez tohoto onemocnéni stejné jako vliv
antihypertenzni |é¢by na mortalitu.
Vysledky: Vysetreni hrudniku vypocetni tomografii prokazalo statisticky vyznamné castéji pfitomnost den-
zity mlé¢ného skla a konsolidace plicni tkdné ve skupiné s HT (p < 0,001). Pobyt v nemocnici (ve dnech) byl
statisticky vyznamné delsi ve skupiné s HT a Castéji bylo rovnéz nutné prelozit pacienta na jednotku inten-
zivni péce (p < 0,001). Mortalita pacientd s HT byla vyssi nez mortalita pacientt bez tohoto onemocnéni (p <
0,001). Nebyl nalezen statisticky vyznamny rozdil v mortalité skupin podle antihypertenzni [écby (p = 0,801).
Zavér: Hypertenze predstavuje vyznamny rizikovy faktor zvysujici mortalitu pacientd s onemocnénim CO-
VID-19. Lécba HT byla u vétsiny pacientt nedostatecna. Zanétlivé parametry byly zvysené zvlasté u pacientl
s nedostatecné lécenou HT. U pacientl s nedostatecné lécenou HT existuje vyssi riziko umrti. Nejsou k dis-
pozici zddné udaje, z nichz by bylo mozno usuzovat, Ze by uzivani inhibitord angiotenzin konvertujiciho
enzymu (ACE) nebo blokatorl AT, zhorSovalo prognézu. Vysoky krevni tlak pfi pfijmu do nemocnice je
vyznamnym faktorem a probihajici antihypertenzni 1é¢ba se nesmi vysadit.

© 2021, CKS.

ABSTRACT

Objective: In this study, we aimed to investigate the effect of hypertension (HT) and antihypertensive
treatment on prognosis, which is one of the cardiovascular risk factors affecting the prognosis of COVID-19.
Methods: We included 117 patients diagnosed with COVID-19 by nasopharyngeal polymerase chain reaction
(PCR). The patients were divided into a hypertensive group and a control group. Biochemical, complete
blood count and imaging data of the patients were recorded. Mortality of patients with and without HT was
evaluated. The effect of antihypertensive therapy on mortality was evaluated.

Results: In thorax CT, ground glass opacity and pneumonic consolidation were found statistically significant-
ly higher in the hypertensive group (p <0,001). Hospital stay duration (days) of the patients were significantly
longer in the hypertensive group and need for intensive care unit was statistically higher in the hypertensive
group (p <0,001). Mortality of hypertensive patients was higher than of those without hypertension (p
<0,001). There was no statistically significant difference in mortality in antihypertensive treatment groups
(p =0,801).

Conclusion: Hypertension is an important risk factor that increases mortality in COVID-19 patients. Un-
controlled hypertension was common in most patients. Inflammatory parameters are higher especially in
patients with uncontrolled hypertension. Patients with uncontrolled hypertension have a higher risk of
mortality. There is no data to suggesting that the use of ACEI/ARB worsens prognosis. High blood pressure
on admission to the hospital is important and the patient’s current antihypertensive therapy should not be
discontinued.
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Introduction

On December 31st 2019 a number of unidentified cases of
pneumonia were reported, with epidemiological links to
the Huanan Seafood Wholesale Market in Wuhan in Hu-
bei, China." Shortly after, the Center for Disease Control
and Prevention of the People’s Republic of China isola-
ted a new coronavirus as the causative agent of this epi-
demic, called the human epithelial cell acute respiratory
syndrome coronavirus 2 (SARS-CoV-2).? On February 12th
2020 the World Health Organization (WHO) named the
disease caused by SARS-CoV-2 as the Coronavirus Disease
2019 (COVID-19). On March 11th 2020 the WHO officially
announced COVID-19 to be a pandemic.?

The spread rate of the disease and the increase in mor-
tality have caused all studies to focus on this issue. When
mortality due to COVID-19 was examined, it was found
that patients with cardiovascular risk factors were partic-
ularly affected.* Hypertension, diabetes mellitus, chronic
obstructive pulmonary disease, atherosclerotic vascu-
lar diseases were observed more in patients with poor
prognosis.>’ Hypertension has come to the fore due to
its higher prevalence than other risk factors. In addition,
opinions were made that the drugs used in the treatment
of hypertension may have harmful side effects in the first
period of the pandemic and treatment changes were rec-
ommended. This is because in animal studies, the ACE2
receptor was found to be a potential route for SARS-
CoV-2 entry into the host cell,® and the most widely used
drug group in the treatment of hypertension are angio-
tensin converting enzyme inhibitors (ACEI) / angiotensin
receptor blockers (ARB).

In our study, we evaluated the clinical, laboratory, and
imaging results of hypertensive COVID-19 patients in Tur-
key. The relationship between hypertension and mortal-
ity in COVID-19 patients and the effect of the choice of
antihypertensive treatment on mortality were evaluated.

Methods

This was a single-centered, retrospective, and observati-
onal study on adults with COVID-19 at Manisa Merkeze-
fendi State Hospital. The data of 117 patients hospitali-
zed between March 20th and April 20th were extracted
from electronic medical records and evaluated. 117 pati-
ents diagnosed with COVID-19 by positive PCR tests (with
SARS-CoV-2 [2019-nCoV] qPCR Detection Kit by Bio-Spee-
dy) were included in our study. The patients were divided
into two groups. Those with and without hypertension
diagnosis. The patients’ application complaints, risk fac-
tors, imaging (computed tomography [CT]) results and
the antihypertensive drugs they used were recorded. Bio-
chemical and complete blood counts of the patients were
recorded. With serial troponin-l and electrocardiography
follow-up, the diagnosis of acute coronary syndrome was
excluded. Pulmonary embolism causing high D-dimer le-
vels was excluded by computed tomography. Biochemical
data, imaging results, and mortality of the two groups
were compared. Hypertensive drugs were divided into
two groups. ACEI/ARB users and others (aldosterone an-
tagonists, beta blockers, calcium channel blockers, diure-

tics, alpha blockers). Mortality data of these two groups
were compared.

Ministry of Health of the Republic of Turkey gave
approval for the study. The research protocol complied
with the Declaration of Helsinki and was approved by
Celal Bayar University Medical Faculty Non-Interventional
Clinical Trials Ethics Committee (Decision No: 85252386-
050.04.04.04-).

Statistical analysis

In calculating the sample of this study conducted for “Pro-
gnosticimplication of uncontrolled hypertension in hospi-
talized patients with COVID-19", power was determined
by taking at least 0.80 and 1st type error as 0.05 for each
variable. The continuous (numeric) variables were presen-
ted by descriptive statistics such as mean and standard de-
viation; whereas the categorical variables were presented
by numbers and percentages. The Kolmogorov-Smirnov
test was used to check whether the continuous variables
showed normal distribution (n >50), and nonparametric
tests were used for analysis, as the variables did not show
normal distribution. The Mann-Whitney U test was used
to compare the measurements by groups. We used the
Kruskal-Wallis H test to compare the “CRP and D-dimer
measurements” according to the “CT result” and the
"hospitalization times” according to the “antihyperten-
sive treatment” and the Bonferroni post-hoc (multiple)
comparison tests to determine the different groups. We
used the Chi-squared test to determine the correlations
between categorical variables. Statistical significance le-
vel was set at (o) 5%, and SPSS (IBM SPSS for Windows,
Ver. 24) package software was used for calculations.

Results

Hypertension group consisted of 46 patients, control
group consisted of 71 patients. There was no statistica-
lly significant difference in age, female gender, smoking,
alcohol use and body mass index between the groups. Sy-
stolic blood pressure (p: 0.05) and diastolic blood pressu-
re (p <0.001) were statistically higher in the hypertensive
group. The symptoms of fever, cough and shortness of
breath were statistically significantly higher in the hyper-
tensive group (p <0.001). Cough (80.4%) was the most
common symptom in the hypertensive group. There was
no statistically significant difference between the two
groups in terms of other risk factors (diabetes mellitus,
anemia, renal failure, coronary artery disease, periphe-
ral vascular disease, chronic heart failure, hyperlipide-
mia, chronic obstructive pulmonary disease). In thorax
CT, ground glass opacity, and pneumonic consolidation
were found statistically significantly higher in the hyper-
tensive group (p <0.001). Hospital stay duration (days) of
the patients was significantly longer in the hypertensive
group and the need for intensive care unit was statisti-
cally higher in the hypertensive group (p <0.001) (Table
1). Mortality of hypertensive patients was higher than of
those without hypertension (p <0.001) (Table 1).

D-dimer (p <0.001), troponin-l (p <0.001), CRP (p:
0.032) and neutrophil/lymphocyte ratio (NLR) (p: 0.049)
were statistically significantly higher in the hypertensive
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Patients Patients p-value
with without
hyperten- hyperten-
0.020 sion sion
(n = 46) (n=71)
Age, years 50.86+24.6  49.65+18.1 0.113
g o0 Female sex, n (%) 21(45.6)  33(464) 0412
§- Smoking, n (%) 12 (26.1) 20 (28.2) 0.556
= 0.010 Alcohol use, n (%) 4(8.7) 7 (9.8) 0.341
Body mass index, kg/m? 28.9+2.3 29.4+1.9 0.267
0.005 Systolic blood pressure, mm Hg 165+20 130£15 0.050
Diastolic blood pressure, mm Hg  95+15 70+£10 <0.001
Heart rate, bpm 86+26 79+32 0.118
0.000 Symptoms at admission, n (%)
ACEI/ARB Others
Fever 35 (76.1) 41 (57.7) <0.001
Fig. 1 - Troponin I levels in antihypertensive groups. Cough 37 (80.4) 36 (50.7) <0.001
Shortness of breath 16 (34.8) 11 (15.5) <0.001
Headache 4(8.7) 6 (8.5) 0.449
100 Diarrhea 2(43) 4(56) 0.387
Fatigue, tiredness 6 (13) 9(12.7) 0.348
800 Muscle ache 9(19.6) 12 (16.9) 0.229
Sore throat 8(17.4) 12 (16.9) 0.203
600 Chest pain 1(2.2) 2(2.8) 0.184
5 Comorbidities, n (%)
'-g Diabetes mellitus 6(13) 9(12.7) 0.348
e a0 Anemia 2(43) 4(5.6) 0.387
Renal failure 4(8.7) 7 (9.8) 0.477
200 Dialysis 0 0 -
Coronary artery disease 3 (6.5) 5(7) 0.324
0 PCI/CABG 1(2.2) 3(4.2) 0.275
ACEI/ARB Others Peripheral vascular disease 1(2.2) 2(2.8) 0.184
Chronic heart failure (HFrEF) 1(2.2) 2(2.8) 0.184
Fig. 2 - D-dimer levels in antihypertensive groups. Sy ot 3(65) 5(7) 0324
Chronic obstructive pulmonary 3 (6.5) 7(9.8) 0.498
disease
150.00 Thorax CT findings, n (%)
No significant finding 6 (13) 38 (53.5) <0.001
Ground glass opacity 36 (78.3) 31(43.7) <0.001
Pneumonic consolidation 4(8.7) 2(2.8) <0.001
100.00 Need for intensive care unit, n (%) 29 (63) 21(29.6) <0.001
& Hospital stay duration (days) 10.94+2.83 8.14+2.48  <0.001
“ Mortality, n (%) 17 (36.9) 9(12.7) <0.001
50.00 +SD - standard deviation.
CABG - coronary artery bypass graft; CT - computed tomography;
HFrEF — heart failure with reduced ejection fraction; PCl - percuta-
neous coronary intervention.
0.00
ACEI/ARB Others

Fig. 3 - CRP levels in antihypertensive groups.
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Table 2 - Laboratory data of population Discussion
Patients Patients p-value . . . .
with without The number of patients infected with COVID-19 is
hypertension hypertension growing rapidly worldwide. COVID-19 is detected in all
(n = 46) (n=71) age groups. Studies have shown that mortality increases
Urea, mg/dL 5217 69+22 0.345 with increasing age. The reason for this is thought to be
Serum creatinine, mg/dL 1.12+0.62 1.23+0.54 0.089 that cardiovasclular risk factors increase withhincreasing
. age. Guan et al. on 1099 COVID-19 cases in China repor-
serum pOtéSS'um’ B 4.1:0.4 0402 ted hypertension to be observed in 15% of all cases, in
Serum calcium, mg/dL 9.2+0.3 9.0£0.6 0.399 24% of severe cases, and 13% of mild cases.® The most
Uric acid, mg/dL 5.6+2.8 6.8+1.9 0.585 common risk factor seen in our patients was hypertensi-
Albumin, g/dL 41403 43202 0.341 on (3?.3%). It suggests that patients with hypertension
; 2142 5 experience more severe COVID-19. In our study, we found
fisarite dteliebiness W | e2sT e A that hypertensive patients had longer hospitalization and
Alanine transaminase, wL  27x16 2217 0.281 treatment periods. Most of the patients in need of inten-
D-dimer, ng/mL 309.98+229.44 180.27+82.84  <0.001 sive care had hypertension. The mortality of hypertensive
. tients was statistically higher.

Troponin, ng/mL 0.012:004  0.003:0.00  <0.001 pa as s
Ff. g In the initial stage of the COVID-19 outbreak, pa-
Ferritin, ng/mL 9249:106.29  60.91£34.93  0.276 tients were admitted to the hospital with atypical viral
Hemoglobin, g/dL 11.8+1.4 11.3£1.2 0.181 symptoms. Among the symptoms, cough and fever were
Leukocyte, x 10/uL 6.71£3.04 6.43+2.27 0.886 tEe most cofmbmon.hSymptoms ?U_Ch ITS Lgvir, CF’UgEr a[?d
r r rin -
Lymphocyte, x 10%4L 1.44:0.86 156:0.98  0.143 shortness of breath were statistically higher in the hy
. ‘ pertensive patient group. The clinical symptoms of the
C-reactive proteln (CRP), 32.37+32.01 28.18+23.8 0.032 non_hypertens“le patlent group were more atyplcaI_ Th|S
e situation seems to be related to the more serious clinical
Neutrophil/lymhocyte ratio  3.65+1.86 3.12+2.11 0.049 presentation of the hypertensive group. The most impor-

(NLR), (uL) tant involvement determining the COVID-19 mortality is

respiratory system involvement and the pulmonary lesion
(ground glass opacity and pneumonic consolidation) was
observed higher in the hypertensive group in thorax CT.
CT findings have been reported in correlation with the
prognosis of patients.’ In this study, evaluation of CT re-
sults of all patients concluded that CRP and D-dimer lev-

+SD - standard deviation.

Table 3 - Comparison of laboratory data and mortality of ACEI/ARB

and other antihypertensive drugs groups

QCEIQAZ\)RB ﬁ;g::tae:tsli-ve p-value els in GGO patients were significantly higher than those

drugs without. We found significantly higher D-dimer levels in

(n=14) patients with hypertension than those who did not suf-

Creactive protein (CRP),  31.12:32.03  3552:¢33.28  0.743 fer from hypertension. D-dimer levels correlate with the

mg/L severity of the disease.'" Intermittent D-Dimer can be fol-
lowed for prognosis.

D-dimer, ng/mL 315.92+227.81 294.81+244.06 0.341

Troponin-, ng/mL e loomeE o Ma't§umoto et a_I. repgrted that th_e CRP levels r_evealed
! Rt R : a positive correlation with the severity of lung disease.

Neutrophil/lymphocyte 3.59+1.61 3.68+1.53 0.264 Higher CRP levels are associated with the severity of in-

ratio (NLR), ul flammation and are not affected by age, gender, or

Mortality, n (%) 12 (37.5) 5(35.7) 0.801 physical condition.” The CRP levels were significantly

higher in hypertensive patients compared to others. CRP
levels are thought to vary depending on the course of
pulmonary disease. Measuring and monitoring CRP levels
in the early stages can help to appreciate the severity of
the course of COVID-19. Another value that indicates the

+SD - standard deviation.

group. There was no statistically significant difference be-

tween the two groups in other parameters (urea, serum
creatinine, serum potassium, serum calcium, uric acid,
albumin, aspartate transaminase, alanine transaminase,
ferritin, hemoglobin, leukocyte, lymphocyte) (Table 2).

Hypertensive patients mostly used angiotensin con-
verting enzyme inhibitor (ACEI) / angiotensin Il receptor
blockers (ARB) class drugs (69.6%). There was no statisti-
cally significant difference in mortality in antihyperten-
sive treatment groups (p: 0.801) (Table 3).

There was no statistically significant difference in tro-
ponin | (p: 0.187) (Fig. 1), D-dimer (p: 0.341) (Fig. 2), CRP
(p: 0.743) (Fig. 3) and NLR (p: 0.264) levels between anti-
hypertensive treatment groups (Table 3).

patient’s inflammatory status is neutrophil lymphocyte
ratio (NLR)." Qin et al. reported severe COVID-19 cases
to have higher neutrophil counts but lower lymphocyte
counts compared to non-severe cases, suggesting that
NLR tends to be higher in patients with severe infec-
tion.”™ The NLR levels of our hypertensive patients were
significantly higher as well. The inflammatory response
is impaired in COVID-19 patients. COVID-19 induced neu-
trophil production and lymphocyte apoptosis may accel-
erate. An increase in neutrophil count and a decrease in
lymphocyte count were observed in Middle East respira-
tory syndrome coronavirus (MERS-CoV) infected patients,
which were similar to the SARS-CoV-2 virus. This change is
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remarkable especially in patients who died due to MERS-
CoV."®"7 Since NLR can be quickly calculated, clinicians
can identify high-risk COVID-19 patients at early stages.
In hypertensive patients diagnosed with COVID-19, it can
provide valuable information about the severity of the
inflammation process. It is safe to assume that it would
be lower in early stage COVID-19 patients.

It is known that there is a relationship between inflam-
mation and blood pressure. Studies have shown that the
increase in inflammatory markers has an increased effect
on blood pressure.'®' [t causes endothelial dysfunction
due to high blood pressure.?® Vascular endothelial func-
tion is closely related to inflammation.?' The synergistic
effect of high blood pressure and inflammation may in-
crease endothelial dysfunction. In a study found that the
interactions between inflammatory markers and blood
pressure had an effect on hospital outcome.?? It was
found that the blood pressure of the patients during the
first admission to the emergency service was higher in the
hypertensive patient group. High blood pressure and in-
creased inflammatory mediators in the hypertensive pa-
tient group may have contributed to the increase in en-
dothelial dysfunction. Endothelial dysfunction has been
shown to be associated with microvascular thrombosis
and prothrombotic state in COVID-19 patients.? With the
prothrombotic effect, hypertensive patients need higher
mean blood pressure levels for perfusion of vital organs
than normotensive patients.

Troponin-I levels have been reported to be a strong
indicator of prognosis in COVID-19 patients. It was ob-
served that troponin-I levels of patients who were fol-
lowed up in intensive care unit due to severe COVID-19
were higher than of patients with mild clinical course.?*
High troponin-I levels were detected in our hypertensive
patients. Our hypertensive patients did not have a history
of coronary artery disease or cardiomyopathy. In patients
with serial angina, electrocardiography, and troponin-
| follow-up, there was no evidence of acute coronary
syndrome, but an increase in mild and non-progressive
troponin-1 levels was observed in hypertensive patients.
Direct (not coronary) myocardial injury appears to be the
most common mechanism due to viral myocarditis or sys-
temic inflammation. We observed higher troponin-I lev-
els, especially in hypertensive patients with high mortal-
ity. Aggressive treatment may be considered for patients
at high risk of myocardial ischemia.

Antihypertensive treatments were held responsible
for the high mortality rate of hypertensive patients.
During the early stages of the outbreak, Lei Fang et al.
reported that CCB should be preferred instead of ACEI
or ARB in COVID-19 patients due to the increase of wors-
ened clinical outcomes.?® The hypothesis behind this
recommendation was that the entry point of the SARS-
CoV-2 was the ACE2 receptor and that ACEls and ARBs
had the potential to upregulate ACE2. Thereupon, some
medical centers have proposed to stop the use of renin-
angiotensin system (RAS) inhibitors. With increasing ex-
perience on COVID-19 and obtaining more patient data,
this proposal turned out to be wrong. Studies show that
daily intake of antihypertensive medications by CO-
VID-19 patients should not be discontinued and ACEl/
ARB class drugs may have mortality-reducing effects.?6?’

In our study, no relation was found between antihyper-
tensive drug type and mortality. We did not find any
difference according to the antihypertensive treatment
type in terms of CRP, troponin-I, D-dimer levels which
we evaluated as a prognosis indicator in hypertensive
patients. In a meta-analysis including 27 studies; the ex-
posure to ACEI/ARB did not increase the risk of all-cause
mortality among patients with COVID-19.22 Conversely,
exploratory analysis in studies involving hypertensive
patients showed an association between ACEI/ARB and
a significant reduction in mortality risk. In another me-
ta-analysis that included 59 studies, use of an ACEI/ARB
in COVID-19 patients was significantly associated with
lower odds or hazard of mortality compared with non-
use of ACEI/ARB.?° In another study analyzing 4069 pa-
tients with laboratory-confirmed SARS-CoV-2 infection
and hospitalized at 34 clinical centers, the use of neither
ACE-I nor ARB was associated with mortality.>® It seems
wise to continue the current antihypertensive treatment
that keeps blood pressure under control following the
recommendations of international scientific communi-
ties (e.g. the European Society of Cardiology, Hyperten-
sion Canada, The Canadian Cardiovascular Society, UK
Renal Association and the International Society of Hy-
pertension).

Study limitations

This study has several limitations. First, the number of pa-
tients included in the study is low. Second, ACEI/ARB was
considered as a group, so it did not have the power to
detect if there was a different effect between ACEI and
ARB. Third, since the retrospective nature of this study,
some parameters were not available in all patients, and
in-hospital medications might be not fully recorded.

Conclusion

Considering its rapid clinical course, the risk factors of CO-
VID-19 need to be evaluated at initial hospital admission
as soon as possible. Hypertension per se is not a risk factor
for COVID-19. The hypertensive patients had higher infla-
mmatory markers and longer hospitalizations compared
to patients with other risk factors. One may conclude that
hypertension should be given particular attention in ini-
tial evaluation. Uncontrolled hypertension was common
in most patients. Inflammatory parameters are higher
especially in patients with uncontrolled hypertension.
CRP and D-dimer levels both seem to be especially crucial
in the follow-up. The patients with uncontrolled hyper-
tension have a higher risk of mortality. It should be kept
in mind that all patients may have mildly elevated tro-
ponin-1 levels, which is more likely to be related to viral
myocardial damage rather than acute coronary syndro-
me. There is no data to suggest that the use of ACEI/ARB
Worsens prognosis.
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Uvod: Plicna embdlia je relativne ¢asté a nebezpeéné ochorenie s variabilnou manifestaciou od benigne;j
az po fatdlnu. Autori v retrospektivnej studii prezentuju, ako sa pocas poslednych 25 rokov menil vyskyt,
diagnostika a lie¢ba pltcnej embdlie.
Metoédy: Autori vychddzali z dokumentacie 860 (432 muzov) pacientov s potvrdenou plicnou embdliou,
ktori boli hospitalizovani v ¢ase od januara 1996 do decembra 2020 na I. internej klinike Univerzitnej nemoc-
nice v Martine. Zamerali sa na vyskyt, rizikové faktory, diagnostiku a liecbu plicnej embdlie v jednotlivych
rokoch v tomto ¢asovom obdobi.
Vysledky: Pacienti s potvrdenou pltcnou embdliou tvorili 1,04 % zo vietkych hospitalizovanych pacientov
v uvedenom ¢asovom obdobi s priemernym vekom 63,9 (SD - 16,98). Priemerny vek muzov 59,6 (SD - 14,71)
bol oproti Zendm 68,4 (SD - 16,88) nizsi. Na zéklade rizikovej stratifikacie podla odporuceni Eurdpskej kar-
diologickej spolocnosti pacienti s plicnou embdliou a vysokym rizikom tvorili 13,2 %, so strednym rizikom
40,9 % a nizkym rizikom 45,9 %. Zdroj plticnej embdlie bol odhaleny u 42,6 % a rizikové faktory Zilového
tromboembolizmu u 52,4 % pacientov a systémové trombolyza bola podana u 19,5 % zo vietkych pacientov
s plicnou embdliou. Intrakranialne krvacanie ako komplikacia systémovej trombolyzy sa vyskytla u 1,1 %
pacientov. Vcasna (hospitalizacnd) mortalita na pltcnu embdliu bola 6,9 %.
Zaver: Autori potvrdili narastajucu incidenciu pltucnej emboélie, klesajucu incidenciu plticnej embdlie s vy-
sokym rizikom, znizujucu sa v¢asnu mortalitu na plucnu emboliu, nepotvrdili narastajuci priemerny vek
pacientov s plticnou embdliou.

© 2021, CKS.

ABSTRACT

Background: Pulmonary embolism is relatively a frequent and dangerous disease with varied manifestations
ranging from benign to fatal. The authors in a retrospective study presented a change in the incidence,
diagnosis, and treatment of pulmonary embolism during the last 25 years.

Methods: The authors performed a retrospective analysis of 860 (432 men) patients with definitely confir-
med pulmonary embolism, who were hospitalized at the Department of Internal Medicine of University Hos-
pital in Martin from January 1996 to December 2020. The source of information about patients were their
medical documentations. The authors pointed view on an incidence, risk factors, diagnosis and treatment of
pulmonary embolism during presented period.

Results: The patients with confirmed pulmonary embolism created 1.04% of all hospitalized patients with
average age 63.9 (SD - 16.98). The average age of men 59.6 (SD - 14.71) was lower compared with women
68.4 (SD - 16.88). Based on the European Society of Cardiology risk stratification, there were pulmonary
embolism with high risk in 13.2%, intermediate risk in 40.9% and low risk in 45.9% patients. The source of
thrombosis was detected in 42.6% and risk factors for venous thromboembolism in 52.4% of them. 19.5%
of all patients with pulmonary embolism were treated with systemic thrombolysis and intracranial bleeding
occurred in 1.1% of them. Pulmonary embolism related early mortality rate was 6.9%.

Conclusions: The authors confirmed increasing annual incidence of pulmonary embolism, decreasing annual
incidence of massive pulmonary embolism, decreasing pulmonary embolism related mortality rate, but not
increasing average age of patients with pulmonary embolism during presented period.
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Uvod

Akutna plicna embdlia (PE) je castym a nebezpecnym
ochorenim a napriek pokrokom v prevencii, diagnostike
a lie¢be ma stale neakceptovatelne vysoku mortalitu. Jej
diagnostika je aj dnes tazka, a pri prvom vysetreni je ¢asto
prehliadnuta alebo chybne diagnostikovana hlavne u po-
lymorbidnych pacientov s preexistujucimi kardiopulmo-
nalnymi ochoreniami, ale tieZ u pacientov bez zrejmych
predisponujucich rizikovych faktorov.! Odhaduje sa, Ze
v USA s populdciou okolo 330 miliéna obyvatelov je ro¢ne
PE pri¢inou smrti u viac ako 300 000 pacientov a na zakla-
de vysledkov z epidemiologického modelu vychadzajuce-
ho zo Siestich eurdpskych krajin s populdciou 454,4 mili-
6na obyvatelov bola ro¢ne PE pri¢inou smrti u viac ako
370 000 pacientov.??® Z udajov tohto epidemiologického
modelu dalej vyplyva, Ze 34 % pacientov zomrelo nahle
v priebehu niekolkych hodin od zaciatku prihody, teda
skor ako bola PE diagnostikovana alebo sa prejavil efekt
podanej liecby. V dalsej skupine pacientov, ktori zomreli
kratko po akutnej prihode, bola u 59 % z nich diagnos-
tikovana PE na pitve a len u 7 % z nich bola PE spravne
diagnostikovana pred smrtou.* Navzdory narastajucej in-
cidencii PE, incidencia masivnej PE ako aj hospitaliza¢na
mortalita na PE postupne klesa.* Na druhej strane k naras-
tu incidencie PE a tym ciastocne aj k poklesu jej mortality
moéze viest v dneSnej modernej ére naddiagnostikovanie
PE pri nadmerne pouZzivanych a zle vyhodnotenych zo-
brazovacich vysetreniach.> Uvedené nds viedlo k retros-
pektivnej analyze pacientov s PE, ktori boli hospitalizova-
ni za poslednych 25 rokov na naSsom pracovisku. Zamerali
sme sa na vyskyt, rizikové faktory, diagnostiku a liecbu PE
v tomto ¢asovom obdobi.

Material a metodika

V praci sme vychadzali z dokumentacie pacientov, ktori
boli v ¢ase od janudra 1996 do decembra 2020 hospitali-
zovani s PE na I. internej klinike Univerzitnej nemocnice
v Martine. V tomto ¢asovom obdobi bolo hospitalizova-
nych celkove 82 545 pacientov, z toho 860 (432 muzov)
s PE. Z laboratérnych vysetreni sa D-dimér do roku 2004
vysetroval semikvantitativne, nasledujice roky kvanti-
tativne, za hrani¢nu hodnotu sa pokladala hodnota 0,5
mg/l, a od roku 2014 sa hrani¢né hodnoty D-diméru ko-
rigovali od 50. roku zZivota na vek pacientov. Transtora-
kalne echokardiografické (TTE) vysetrenie srdca bolo do
roku 2008 vykonané v den prijatia u vietkych hemodyna-
micky nestabilnych pacientov (hypotenznych a Sokovych),
ale aj u pacientov hemodynamicky stabilnych, u ktorych
sa zvazovalo podanie trombolyticke] liecby a vysetrenie
sa opakovalo za 24 hodin po jej podani. U zvy$nych he-
modynamicky stabilnych pacientov, ktori boli lie¢eni anti-
koagula¢nou liecbou, sa TTE vysetrenie srdca realizovalo
pocas hospitalizacie alebo v dern prepustenia. Od roku
2008 sa TTE vy3etrenie srdca vyuziva v rizikovej stratifika-
cii pacientov s PE podla aktudlnych odporuceni Eurépskej
kardiologickej spolo¢nosti (ESC). Na vylucenie/potvrdenie
hibokej Zilovej tromboézy (HZT) na dolnych konéatinich
sa vyuzivala kompresnd ultrasonografia (USG). V rokoch
1996-2004 sa zo zobrazovacich metdd na definitivne po-

tvrdenie PE vyuzivala perfuzna scintigrafia pluc alebo kla-
sickd invazivna pulmoangiografia. Od roku 2005 sa ako
hlavnd diagnostickd metdda pri podozreni na PE pouziva
pulmografia pomocou pocitacovej tomografie (CTPA),
ktora v poslednych rokoch Uplne nahradila invazivnu pul-
moangiografiu. V $pecifickych situaciach sa na definitivnu
diagnostiku PE nadalej pouziva perfuzna scintigrafia pltc
v pripade, Ze rtg snimka hrudnika je bez patoldgie. V lie¢-
be PE sa pouzivala antikoagula¢na liecba alebo systémova
trombolyza s prechodom na antikoagula¢nu liecbu. Pre
systémovu trombolyzu bola pouzivand alteplaza (rtPA,
rekombinantny tkanivovy aktivator plazminogénu) alebo
streptokindza, ktord bola preferovana u starsich a poly-
morbidnych pacientov, na ktoru nadvazoval i.v. podavany
nefrakcionovany heparin a antagonista vitaminu K. Ako
antikoagulac¢na liecba bol nefrakcionovany heparin (UFH)
podavany i.v. v neskorsich rokoch postupne nahradzany
nizkomolekuldrnymi heparinmi (LMWH) a fondaparinu-
xom podavanymi s.c. nasledovanymi antagonistom vita-
minu K. Od roku 2015 je antagonista vitaminu K postup-
ne nahradzany novymi non-vitamin K dependentnymi
peroradlnymi antikoagulanciami (NOAK). Vsetky data pre-
zentovanych pacientov su archivované v nasej nemocnici.

Vysledky

Pacienti s definitivne potvrdenou PE tvorili 1,04 % zo
vietkych hospitalizovanych pacientov na naSom pracovis-
ku v tomto ¢asovom obdobi. Na obrazku 1 je zndzornend
incidencia vsetkych pacientov s PE a osobitne incidencia
PE u muzov a Zien v jednotlivych rokoch. Na obrazku 2 je
zndzorneny priemerny vek pacientov s PE v jednotlivych
rokoch a osobitne u muzov a Zien s PE. Priemerny vek
pacientov s PE bol 63,9 (SD - 16,98), pricom priemerny
vek muzov 59,6 (SD - 14,71) bol oproti Zzenam 68,4 (SD
- 16,88) nizsi. Na obrdzku 3 je zndzornend incidencia PE
u pacientov podla roku narodenia. Zo symptémov, ktoré
sa vacsinou kombinovali, sme vyhodnocovali dominuju-
ci symptoém, pritomny pri prvom vysetreni pacientov so
suspektnou PE. Najcastejsim symptémom bola dychavica,
bola pritomna u 484 (56,3 %) pacientov, dalej bolesti na
hrudniku u 209 (24,4 %), synkopa u 91 (10,5 %), hemo-
ptyza u 40 (4,6 %) a u 36 (4,2 %) pacientov bola prvym
prejavom PE zastava srdca, vyZzadujuca kardiopulmondlnu
resuscitaciu. Podla inicidlnej rizikovej stratifikacie (zhod-
notenia zavaznosti PE a rizika v€asného umrtia) vycha-
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Obr. 1 - Incidencia plticnej embdlie v jednotlivych rokoch
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Obr. 2 - Priemerny vek pacientov s plucnou embdliou v jednotli-
vych rokoch a smerodajnd odchylka. Vsetci pacienti: 63,9 (SD:
16,98), muzi: 59,6 (SD: 14,71), Zeny: 68,4 (SD: 16,88).
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Obr. 3 - Incidencia plicnej embdlie u pacientov podla roku narodenia
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Obr. 4 - Incidencia plicnej embdlie podla rizikovej stratifikacie
v jednotlivych rokoch (%)

dzajuc z odporuceni ESC bolo 114 (13,2 %) pacientov kla-
sifikovanych ako PE s vysokym rizikom (do roku 2008 ako
masivna PE), 352 (40,9 %) pacientov ako PE so strednym
rizikom (do roku 2008 ako submasivna PE) a 394 (45,9 %)
ako PE s nizkym rizikom (do roku 2008 ako mala PE), ¢o
znazornuje obrazok 4. Od roku 2014 v klinickej praxi u pa-
cientov s PE a strednym rizikom vyuZivame podrobnejsiu
rizikovu stratifikaciu, kde okrem pritomnosti dysfunkcie
PK srdca berieme do Uvahy aj pritomnost pridruzenych
ochoreni. V tomto ¢asovom obdobi bolo hospitalizova-
nych 334 pacientov s PE a z nich 134 (40,1 %) pacientov
bolo klasifikovanych ako PE so strednym rizikom, z nich 94
(70,1 %) pacientov ako PE s vys$sim strednym a 40 (29,9 %)

Obr. 6 - Hospitalizacna mortalita na plticnu emboéliu v jednotlivych
rokoch (%)

pacientov ako PE s nizsim strednym rizikom. Zdroj PE, HZT
na dolnych koncatinach bola odhalena u 367 (42,6 %)
pacientov, zZilova trombdéza na hornych koncatinach u 6
(0,7 %) pacientov. Trombus v pravom srdci bol odhaleny
u 5 (0,6 %) pacientov, az na jedného z nich boli tito pa-
cienti hemodynamicky stabilni. U zvySnych 482 (56,1 %)
pacientov HZT nebola pritomna klinicky, ani potvrdena
USG. Predisponujuce rizikové faktory Zilového trombo-
embolizmu (ZTE) boli zistené u 451 (52,4 %) pacientov.
Ako silné rizikové faktory boli zistené fraktura dolnej
koncatiny u 57 (12,6 %) pacientov, nahrada bedrového
alebo kolenného klbu u 7 pacientov (1,5 %), hospitaliza-
cia pre srdcové zlyhavanie alebo fibrilaciu/flutter predsie-
ni pocas predchadzajucich 3 mesiacov u 43 (9,5 %) pacien-
tov, akutny infarkt myokardu pocas predchadzajucich 3
mesiacov u 12 (2,7 %), predchadzajuci Zilovy tromboem-
bolizmus u 51 (11,3 %) pacientov. Ako stredne silné rizi-
kové faktory boli zistené znama malignita u 89 (19,8 %),
pacientov, kombinovana hormonalna antikoncepcia u 56
(12,4 %) zien, postpartalne obdobie u 6 (1,3 %) zien, znamy
vrodeny trombofilny stav u 41 (9,2 %) pacientov. Ako slabé
rizikové faktory boli zistené dlhotrvajuca cesta autom/lie-
tadlom u 29 (6,4 %) pacientov, varixy Zil na dolnych kon-
¢atinach u 60 (13,3 %), diabetes mellitus u 351 (40,8 %)
pacientov, arteriova hypertenzia u 388 (45,1 %) pacientov,
nadvaha a obezita u 390 (45,3 %) pacientov a ku fajceniu
sa priznalo 280 (32,5 %) pacientov. V mesiacoch novem-
ber a december v roku 2020 boli hospitalizovani 4 pacienti
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(3 zeny a 1 muz) vo veku 32, 65, 72, 72 rokov s PE a stred-
nym rizikom, ktoru prekonali 4 az 5 tyzdrov od zaciatku
ochorenia COVID-19, ktoré malo lahky priebeh, pacien-
ti boli bez respiracnych tazkosti a boli lieceni v doméacej
izolacii. Tito pacienti v ¢ase PE nemali evidentné rizikové
faktory ZTE, boli uz bez tazkosti a plne mobilni. V lie¢-
be PE bola systémova trombolyza podana u 168 (19,5 %)
pacientov, nasledovana antikoagula¢nou liecbou a sa-
mostatnd antikoagulac¢na liecba u zvysnych 692 (79,5 %)
pacientov. Systémovd trombolyza bola podana u 96 zo
114 (84,2 %) pacientov s PE a vysokym rizikom a u 72 z 352
(20,5 %) pacientov s PE a strednym rizikom a nebola po-
dana 394 pacientov s PE a nizkym rizikom, ¢o zndzorriuje
obrazok 5. Z komplikacii po podani systémovej tromboly-
zy sme zaznamenali intrakranidlne krvacanie u 2 (1,1 %)
pacientov a u 9 (5,3 %) pacientov hemodynamicky ne-
vyznamné krvacanie (2x krvacanie z gastrointestindlneho
traktu a 7x vacSie podkozné hematomy). Antikoagulac-
na liecba nebola komplikovand intrakranidlnym krvaca-
nim, u 6 (0,8 %) pacientov boli pritomné vacsie podkozné
hematémy. Z laboratérnych vysetreni u pacientov s PE
bola priemerna hodnota D-diméru 8,9 mg/lI (norma 0-0,5
mg/l), pricom priemerna hodnota u muzov oproti Zenam
bola nizsia (7,7 mg/l vs. 9,7 mg/l), negativna prediktivna
hodnota D-diméru v nasom subore pacientov bola 100 %.
Priemernd hodnota NT-proBNP u pacientov s PE bola
1 187,6 ng/l (norma 0-450 ng/l), pricom priemerna hod-
nota u muzov v porovnani so Zenami bola vyssia (1 437,1
ng/l vs. 985,5 ng/l). Priemerna hodnota troponinu | u vset-
kych pacientov s PE bola 81,2 ng/l (norma 0-19,8 ng/l),
pricom priemerna hodnota u muzov oproti Zzenam bola
nizsia (80,5 ng/l vs. 81,7 ng/l). Z celého suboru pacientov
s PE bola pocas hospitalizacie odhalena novd malignita
u 40 (4,6 %) z nich. Pocas sledovaného obdobia bolo bez
cieleného vyhladavania odhalenych 13 (1,5 %) pacientov
s chronickou tromboembolickou plucnou hypertenziou
(CTEPH), pricom 9 z nich nemalo v anamnéze prekonanu
PE a HZT. Z celkového po¢tu pacientov s PE pocas hospi-
talizacie zomrelo 60 (6,9 %) pacientov, obrdzok 6 znazor-
nuje vcasnu (hospitalizacnu) mortalitu na PE v % v jed-
notlivych rokoch.

Diskusia

Podla dostupnych udajov patri PE z kardiovaskularnych
pric¢in umrti dlhodobo tretie miesto po akutnom infarkte
myokardu a cievnej mozgovej prihode.® Incidencia PE je
pravdepodobne podhodnotend, pretoze jej prvym preja-
vom méze byt neobjasnena néhla smrt.” Udaje z viacerych
narodnych registrov odhalili narastajucu incidenciu PE3®
a ofakdva sa nérast incidencie Zilového tromboemboliz-
mu na dvojndsobok do roku 2050.° Ako je vidiet na obraz-
ku 1, v nasej populacii pacientov incidencia PE ako u mu-
Zov, tak aj u Zien v jednotlivych rokoch postupne
narastala, ich priemerny vek 60-70 rokov sa viak v priebe-
hu rokov vyraznejsie nemenil, ¢o vidiet na obrazku 2, od
roku 2006 bol priemerny vek muzov oproti Zenam nizsi.
Podla dostupnych udajov je incidencia Zilového trombo-
embolizmu u os6b starSich ako 80 rokov minimalne 8x
vyssia ako u oséb v piatej dekade Zivota,™ ale v nasej po-
pulacii pacientov (obr. 3) je vidiet vysoku incidenciu PE aj

u pacientov v piatej dekade Zivota. Tento rozpor viak
mozno ciastocne vysvetlit aj tym, Ze sme analyzovali len
pacientov s PE, nie pacientov s HZT bez PE. Symptomy
a znaky PE su nespecifické, variruju nielen od stupra ob-
Strukcie plucneho riecista, ale tieZz od kardiopulmondlne;j
rezervy pacienta v ¢ase PE a tiez pridruzenych chronic-
kych ochoreni. Hlavnym klinickym symptémom PE je dy-
chavica, vadSinou s nahlym zaciatkom, a bolest na hrudni-
ku, ale tieto symptémy mozu chybat, alebo nemusia byt
dominantné, a méze dominovat Siroké spektrum sympto-
mov ako kasel, synkopa, hemoptyza a iné, ktoré potom
komplikuju diagnézu. PE méze dokonca prebiehat
asymptomaticky alebo sa odhali ndhodne v ramci dia-
gnostiky iného ochorenia. Hemodynamickd nestabilita
u pacientov s PE je prejavom masivnej, vacSinou centrdl-
nej PE alebo prejavom vyrazne redukovanej hemodyna-
mickej rezervy pacienta.?” Synkopa pri PE je tieZ asociova-
nd s vyssSim vyskytom hemodynamickej nestability
a dysfunkcie pravej komory (PK) srdca. Podla vysledkov
z metaanalyz neddavnych studii bola PE odhalend az u 17
% pacientov, ktori boli vySetrovani pre synkopu, dokonca
aj u pacientov s diagnézami, ktoré by mohli vysvetlit jej
pri¢inu.''?2 PretoZe synkopa moze byt prvym a castokrat
jedinym prejavom PE, v ramci jej diferencidlnej diagnosti-
ky by sa vzdy malo mysliet aj na PE."> Pretoze symptomy
PE su nespecifické, v jej diagnostike ma klucové postave-
nie stanovenie klinickej pravdepodobnosti PE, ¢o sa mbze
vykonat pomocou empirického klinického zhodnotenia
alebo vyuzitim predikénych nastrojov, ako su revidované
Zenevské alebo Wellsove kritéria klinickej pravdepodob-
nosti PE.2 PretoZze mortalita na PE sa pohybuje v Sirokom
pasme, nepresahuje 1 % u asymptomatickych pacientov
a u pacientov s nahodne odhalenou PE, na druhej strane
presahuje 30 % u pacientov s masivnou PE,"' na uréenie
vhodného terapeutického manazmentu je nevyhnutna
rizikova stratifikacia pacientov na zaklade kritérii jej za-
vaznosti a rizika v€asného umrtia. Inicidlna rizikova strati-
fikacia vychadza z klinickych symptémov a znakov hemo-
dynamickej nestability, ktoré poukazuju na vysoké riziko
v€asného umrtia a zahra tri formy klinickej manifestacie.
1. zastava srdca, ktord vyzaduje kardiopulmonalnu resus-
citaciu, 2. obstrukény Sok, systolicky TK < 90 mm Hg alebo
pacient vyzaduje vazoprezory na udrzanie systolického
TK > 90 mm Hg pri dostato¢nom srdcovom névrate a su-
Casne su pritomné zndmky organovej hypoperfuzie, 3.
perzistujuca hypotenzia, systolicky TK < 90 mm Hg alebo
pokles systolického TK > 40 mm Hg, ktory pretrvava viac
ako 15 minut a nie je spdsobeny arytmiou, hypovolémiou
alebo sepsou.? Masivna PE zasahuje do cirkulacie aj vyme-
ny plynov, primdrnou pri¢inou Umrtia je zlyhanie PK srdca
nasledkom jej akutneho tlakového pretazenia, preto tito
pacienti (PE s vysokym rizikom) vyZzaduju okamzitu inter-
venciu, trombolyticku liecbu alebo trombektémiu s he-
modynamickou a respiracnou podporou’ a vysetrenie bio-
markerov ako troponiny alebo NT-proBNP pred zahajenim
liecby nie je indikované.? Zvy$na velka skupina pacientov
s PE, ktori nemaju prejavy hemodynamickej nestability,
vyzaduje dalSiu (pokro¢ilu) rizikovu stratifikaciu, zhodno-
tenie dvoch suborov prognostickych kritérii a to 1. klinic-
kych, zobrazovacich a laboratérnych indikdtorov zavaz-
nosti PE, ktoré su vadsinou viazané na pritomnost
dysfunkcie PK srdca a 2. pritomnost pridruzenych ochore-
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ni a dalsich zhorsujucich stavov, ktoré mézu nepriaznivo
ovplyvnit v€asnu progndzu pacientov. Z klinickych skoéro-
vacich systémov, ktoré integruju zavaznost PE a komorbi-
dity, je v sucasnosti najrozsiahlejSie validovany index za-
vaznosti PE (Pulmonary Embolism Severity Index) PESI
v povodnej alebo zjednodusenej verzii (simplified versi-
on) sPESI. Avsak napriek nizkemu PESI alebo sPESI 0 sa
sucCasne vyzaduje posudenie funkcie PK srdca pomocou
zobrazovacich metdd a/alebo biomarkerov. V nasej popu-
lacii pacientov sme dysfunkciu PK srdca posudzovali po-
mocou TTE vySetrenia srdca a z biomarkerov sme stanovo-
vali NT-proBNP a hs troponiny. Pritomnost dysfunkcie PK
srdca ¢i uz pomocou laboratérnych biomarkerov alebo
zobrazovacou metdédou predpokladd horsiu prognézu
a je asociovana so zvysenym rizikom v¢asnej mortality aj
u hemodynamicky stabilnych pacientov, ¢o by malo viest
k agresivnejsej liecbe, a v niektorych pripadoch k zvaze-
niu systémovej trombolyzy.'> Ako je vidiet na obrazku 4,
v nasej populacii pacientov sme zaznamenali postupne
klesajucu incidenciu PE s vysokym rizikom oproti pacien-
tom so strednym a nizkym rizikom. Vo vacsine pripadov je
zdrojom PE proximalna HZT na dolnych kon¢atinach,
v podstatne mensej miere na hornych koncatinach. Po-
mocou USG je HZT odhalena u 30-50 % pacientov s PE,?
¢o koresponduje aj s vysledkami v nasej populacii pacien-
tov. Potvrdenie proximalnej HZT u pacientov so suspekt-
nou PE opravnuje lekara zahdjit antikoagula¢nu liecbu
bez dalsich vysetreni potrebnych na potvrdenie PE, treba
vsak zdoraznit, Ze u tychto pacientov je potrebné vykonat
rizikovu stratifikaciu vcasnej mortality rovnako ako pri
dokazanej PE.2 U pacientov s PE pocas TTE vysetrenia srd-
ca moze byt odhaleny trombus v PK srdca, jeho prevalen-
cia u neselektovanych pacientov je sice menej ako 4 %,
ale u hemodynamicky nestabilnych pacientov je to 7-18
%."® Hlavnym cielom liecby PE je odstranit obstrukciu
v plucnych artéridch. Je dobre zname, Ze trombolyticka
liecba vedie k rychlejSiemu odstraneniu obstrukcie, ¢o je
sprevadzané redukciou/Ustupom dilatacie PK srdca oproti
solo liecbe UFH. Najvadsi benefit maju pacienti s PE, ak sa
trombolyticka lie¢ba poda do 48 hodin od nastupu symp-
témov, mozno ju viak podat az do 6-14 dni od néastupu
symptomov. Benefit trombolytickej liecby je nespochyb-
nitelny u pacientov s PE a vysokym rizikom, ktori su he-
modynamicky nestabilni,2 u hemodynamicky stabilnych
pacientov s PE a strednym rizikom bol skimany jej u¢inok
v $tudii PEITHO (Pulmonary Embolism Thrombolysis trial).
Z vysledkov vyplynulo, Ze sice trombolyticka liecba bola
asociovana so signifikantnou redukciou rizika rozvoja he-
modynamickej nestability, na druhej strane na tromboly-
tickej liecbe bolo pritomné zvysené riziko zavazného in-
tra- aj extrakranidlneho krvacania bez znizenia rizika
mortality,"”” hoci podla vysledkov z metaanalyz doslo
prekvapivo k poklesu mortality na PE a tiez celkovej mor-
tality o 50-60 % u pacientov po podani trombolytickej
liecby."® Z uvedenych zaverov vyplyva, Zze okamzita pri-
marna reperfuzna liecba systémovou trombolyzou stéle
nie je indikovana u vietkych pacientov s PE a strednym
rizikom. Tito pacienti, Specidlne pacienti s PE a strednym
vyssim rizikom (dalsia stratifikacia podla PESI), by mali byt
na zaciatku 48-72 hodin lie¢eni intraven6zne poddvanym
UFH a prisne monitorovani, a v pripade rozvoja hemody-
namickej nestability napriek liecbe by mala byt zahdjena

zachranna systémova trombolyza.?' Pre pacientov s vyso-
kym rizikom krvacania a kontraindikaciou pre systémovu
trombolyzu je indikovand mechanicka reperfuzia, ktorej
podstatou je zavedenie katétra do plucnych artérii naj-
Castejsie cestou femoralneho pristupu. Pouzivaju sa rézne
druhy katétrov na mechanicku fragmentaciu, aspiraciu
trombov alebo farmakomechanicky pristup, ktory kombi-
nuje mechanické alebo ultrazvukové rozdrvenie trombu
a lokalnu trombolyzu v redukovanej davke trombolytika.
Doteraz nie su publikované studie, ktoré by porovnavali
jednotlivé druhy mechanickej reperfuzie medzi sebou
a ani mechanicku reperfuziu a systémovu trombolyzu.
Podla dostupnych udajov celkové riziko spojené s mecha-
nickou reperfuziou je nizke, 0,35 % intrakranidlne krva-
canie a 4,6 % zavazné extrakranidlne krvacanie.”?22 Chi-
rurgicka embolektélia je indikovand u pacientov s PE
a vysokym rizikom s absolutnou kontraindikaciou trom-
bolytickej liecby, so zlyhanim trombolytickej lie¢by a u pa-
cientov v kardiogénnom Soku, u ktorych méze dojst k zly-
haniu PK srdca a smrti skor, ako sa prejavi efekt podanej
liecby. Chirurgicka trombektémia je tiez indikovana ako
prva linia liecby u pacientov s trombom v pravom srdci
a otvorenym foramen ovale.? U hemodynamicky stabil-
nych pacientov s vysokou alebo strednou klinickou prav-
depodobnostou PE sa odportca zahajit antikoagulaciu na
zaciatku diagnostického procesu. Ak sa antikoagulacia
zahajuje parenterdlne, doporucuje sa uprednostnit
LMWH alebo fondaparinux pred UFH, pretoZe predstavu-
ju niZsie riziko zavazného krvacania a rozvoja heparinom
indukovanej trombocytopénie.>?* UFH by sa mal prefero-
vat u pacientov s PE a vyssim strednym rizikom, ktori su
potenciondlnymi kandidatmi na reperfuznu liecbu pri
rozvoji hemodynamickej nestability, ¢ uz systémovu
trombolyzu alebo mechanicku reperfuziu alebo chirurgic-
kd embolektémiu, lebo praca s UFH oproti LMWH je flexi-
bilnejsia.” Na zaklade dat z farmakokinetiky rovnako
rychly antikoagula¢ny efekt ako parenterdlne antikoagu-
lancid moze byt dosiahnuty aj po podani apixabanu vo
vyssej davke prvych 7dni a rivaroxabanu vo vy33ej davke
prvé 3 tyzdne,>?* na druhej strane lie¢cbe dabigatranom
a edoxabanom musi predchadzat minimalne 5-drova pa-
renteralna antikoaguldcia. Dnes su NOAK liecbou prvej
volby nielen u pacientov s PE a nizkym a strednym rizi-
kom, ale aj u pacientov s PE a vysokym rizikom po ich he-
modynamickej stabilizacii dosiahnutej Uspes$nou reper-
fuznou lie¢bou.?® Ak je pacient s PE, u ktorého sa iniciuje
perordlna antikoagulacia, vhodny na liecbu NOAK, tieto
sa odporucaju preferovat pred vitamin K-antagonistom,
ktory dnes ma byt len alternativnou liecbou k NOAK, ale-
bo ak si NOAK kontraindikované, napriklad u pacientov
s antifosfolipidovym syndrémom.? Liecbu pacientov s PE
v nasom subore pacientov znazorriuje obrazok 5. O vcas-
nom prepusteni pacienta a pokracovani antikoagulacnej
liecby doma by sa malo uvazovat, ak riziko v¢asnej morta-
lity alebo zdvaznych komplikacii v suvislosti s PE je nizke,
nie su pritomné zavazné pridruzené ochorenia alebo
zhor3ujuce stavy a ak je mozné zabezpecit kvalitni ambu-
lantnu starostlivost a antikoagula¢nu lie¢bu.? Viac ako 50
% pacientov s PE ma minimalne jeden predispozi¢ny rizi-
kovy faktor zilového tromboembolizmu,?” ¢o odpoveda aj
udajom z nasej populacie pacientov. Zilovy tromboem-
bolizmus sa povazuje za nasledok interakcie medzi riziko-
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vymi faktormi v stvislosti s pacientom, ktoré su zvycajne
trvalé a externymi rizikovymi faktormi, ktoré su obycajne
docasné. Rizikové faktory ZTE mozno vo vztahu k riziku
vzniku trombézy rozdelit na silné, stredne silné a slabé.>?®
Medzi slabé rizikové faktory sa zaraduje aj diabetes mel-
litus (DM). Asociacia medzi PE a DM je neznama. Systema-
tické recenzie a metaanalyzy predpokladaju v beznej po-
puldcii bud Ziadnu, alebo len miernu asociaciu medzi DM
a ZTE. Diabetes mellitus pravdepodobne nezohrava velku
ulohu vo vyvoji Zilovej trombdézy.? Na druhej strane dia-
betici s PE mavaju komplikovanejsi priebeh a DM sa javi
ako nezavisly prediktor pre recidivujucu PE a/alebo HZT,
ale na vyhodnotenie najvhodnejsej prevencie u tychto pa-
cientov su potrebné dalSie studie.3® Novy koronavirus
(SARS-CoV-2) bol identifikovany na konci roka 2019
a choroba nim spdsobena bola pomenovana COVID-19
(coronavirus disease). Ide o systémovu infekciu s velmi $i-
rokou klinickou manifestaciou od asymptomatickych fo-
riem, cez izolovanu stratu Cuchu, febrilny stav s myalgia-
mi a artralgiami az po tazké formy postihujuce primarne
plicny parenchym. Od zaciatku pandémie je zndme, Ze
infekcia SARS-CoV-2 indukuje trombdézu okrem iného ces-
tou zapalom navodenej endotelovej dysfunkcie a aktiva-
ciou koagulacie, ktorad v tomto pripade uz dostala Speci-
fické oznacenie, koagulopatia asociovana s COVID-19.3"
U pacientov hospitalizovanych pre COVID-19 na beznych
oddeleniach sa incidencia PE uvadza od 2,6 % do 8,9 %,
ale u pacientov s tazkym priebehom COVID-19 hospitali-
zovanych na jednotkach intenzivnej starostlivosti (JIS) sa
aj napriek Standardnej tromboprofylaxii PE vyskytuje
u viac ako tretiny z nich.3? Na druhej strane Udaje o inci-
dencii PE u pacientov s lahkym priebehom COVID-19, kto-
ri su lieceni ambulantne, zatial chybaju,*' ¢o bol dovod,
preco nas zaujali nami prezentovani pacienti. Z dostup-
nych metaanalyz pacientov s PE v suvislosti s COVID-19
vyplyva, Ze vadsina z nich nema sucasne HZT a podla nale-
zov na CTPA tromboemboly v plucnych artériach su loka-
lizované periférnejsie, ¢o sa potvrdilo aj u nasich prezen-
tovanych pacientov, ktori pred a v ¢ase PE nemali HZT
a podla nalezov na CTPA mali periférny typ PE. Tieto vy-
sledky potom vedu k hypotéze, ¢i k tromboembolom
v plucnych artéridch nemozu Ciastocne prispievat aj trom-
by vznikajuce in situ v dosledku priameho protrombotic-
kého ucinku koronavirusu na endotel plucnych artérii,*
a navyse publikované pitevné nalezy pacientov, ktori zo-
mreli na COVID-19, popisuju pritomnost mikrotrombov
vo viacerych organoch.** Uvedené nélezy potom viedli od-
bornikov od zaciatku pandémie vo svojich odporuceniach
pre klinicku prax zvazovat u pacientov s tazkym priebe-
hom COVID-19 poddvat vyssie ako profylaktické davky
LMWH az do vysledkov randomizovanych klinickych 3stu-
dii.>* Neskoér z vysledkov randomizovanej studie® sa uka-
zalo, Ze u pacientov s tazkym priebehom COVID-19 sa pri
porovnani Ucinku Standardnej profylaktickej davky
a strednej davky LMWH (odpoveda polovi¢nej terapeutic-
kej davke) nepotvrdil benefit vyssej (strednej) davky
LMWH, pretoze tato davka oproti profylaktickej davke
neviedla u tychto pacientov k niziej incidencii hospitali-
zacnej mortality ani symptomatickej PE/HZT.3536 Ako je uz
zname, infekcia SARS-CoV-2 vedie k aktivacii koagulacie
a tvorbe mikrotrombov v réznych organoch, ¢o v priebe-
hu ochorenia COVID-19 mbze potencovat zlyhavanie via-

cerych organov. Od zaciatku ochorenia sa v tromboprofy-
laxii do popredia z heparinov dostdvaju LMWH, ktoré
okrem antitrombotického ucinku so spolahlivou predvi-
datelnou farmakokinetikou a farmakodynamikou maju
antivirusové vlastnosti (ich interakcia s S1 podjednotkou
virusu SARS-CoV-2 brani pripojeniu virusu k bunke) a tiez
protizapalové a imunomodulac¢né vlastnosti.’” Teoreticky
by teda LMWH mohli u pacientov s COVID-19 zmierriovat
priebeh ochorenia, ¢o znamena znizit u pacientov potre-
bu orgdnovej podpory s hospitalizdciou na JIS, z ¢oho vy-
chadzala medzinarodna randomizovana studia, ktora sa
zamerala na zistenie optimalnej davky LMWH u tychto
pacientov. Participujucimi platformami studie boli AT-
TACC (Antithrombotic Therapy to Ameliorate Complicati-
ons of Covid-19), ACTIV-4a (A Multicenter Adaptive, Ran-
domized Controlled Platform Trial of the Safety and
Efficacy of Antithrombotic Strategies in Hospitalized
Adults with COVID-19) a REMAP-CAP (Randomized, Em-
bedded, Multifactorial Adaptive Platform Trial for Com-
munity-Acquired Pneumonia). Pacienti v tejto studii boli
randomizovani v 9 krajinach, zahffiala 2 219 pacientov
hospitalizovanych s miernym priebehom COVID-19, u kto-
rych porovndvala ucinok terapeutickej davky oproti pro-
fylaktickej davke LMWH. Téato studia preukazala, Ze tera-
peutickd davka LMWH u pacientov s miernym priebehom
COVID-19 zvy3uje Sancu pacientov na preZitie a demitaciu
a znizuje u nich potrebu hospitalizacii na JIS s kardiores-
pira¢nou podporou nezavisle od hodnét D-diméru (vyso-
ka, nizka, nezistend) v porovnani s pacientami na beznej
profylaktickej ddvke LMWH, pricom vyskyt Zilového trom-
boembolizmu a velké krvacavé komplikacie boli v obi-
dvoch skupindch pacientov (terapeuticka vs. profylaktic-
kd davka) porovnatelné.® Na druhej strane u kriticky
chorych pacientov s COVID-19 (Studia zahfnala 1098 pa-
cientov s tazkym priebehom COVID-19, z toko 534 dosta-
valo terapeuticku a 564 profylaktickd davku LMWH), kto-
ri vyZzadovali hospitalizaciu na JIS s respiracnou podporou
(oxygenoterapia inhalaciou kyslika kanylou alebo neinva-
zivnu alebo invazivnu ventilaciu) a/alebo kardiovaskular-
nou podporou (ECMO, vazoprezory alebo inotropna pod-
pora), terapeuticka davka LMWH nezvysila Sancu tychto
pacientov na prezitie a demitaciu a neznizila ani pocet
dni, pocas ktorych pacienti vyzadovali kardiorespira¢nu
podporu oproti pacientom na beZnej profylaktickej dav-
ke LMWH. Tieto vysledky nateraz vyvratili hypotézu, ze
rutinné podavanie terapeutickej davky LMWH prinasa
pacientom s kritickym priebehom COVID-19 benefit. Cias-
tocne sa to da vysvetlit aj tym, Ze efekt tromboprofylaxie
v Case jej zahajenia zavisi nielen od stavu pacienta (kritic-
ky vs. mierny), ale aj od aktudlneho $tadia ochorenia (stu-
pen hyperkoaguldcie vs. stupen zdpalu). Napriek dokaza-
nej aktivacii koagulacie vo viacerych organoch je mozné,
Ze nasadenie terapeutickej davky LMWH u pacientov
s tazkym priebehom COVID-19 v urcitom $tadiu ochorenia
je uz oneskorené na ovplyvnenie priebehu ochorenia,
k ¢omu sa priklanaju aj pitevné nalezy u pacientov, ktori
zomreli na COVID-19 a u ktorych okrem mikrotrombéz
v réznych organoch bolo odhalené krvacanie do pltucnych
alveol. Nie je vylucené, Ze pri vyraznom zapale plucneho
parenchymu prave terapeutickd ddvka LMWH mohla byt
pri¢inou krvacania do plucnych alveol, ¢o mohlo zhorsit
progndézu pacientov.?® Vsetci hospitalizovani pacienti
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s COVID-19 pri absencii kontraindikacii a dékladom vy-
hodnoteni rizika krvacania by mali dostavat trombopro-
fylaxiu. Preto nadalej prebiehaju pocetné malé aj vacsie
randomizované Studie na upresnenie optimalnej trom-
boprofylaxie hlavne u pacientov s tazkym priebehom
COVID-19.* Nadalej ostava otvorena otazka trombopro-
fylaxie u pacientov s COVID-19 po prepusteni z nemocni-
ce a u pacientov s lahkym priebehom ochorenia liecenych
ambulantne.? Vztah medzi Zilovym tromboembolizmom
a malignitami je dlhodobo dobre zndmy. Neddvno publi-
kované randomizované studie odhalili nizsi vyskyt skrytej
malignity u pacientov s 1. epizédou Zilového tromboem-
bolizmu oproti star§sim tdajom (4 % vs. 10 %), a do dnes
nie je jednoznacny konsenzus o tom, ¢i robit skrining na
skrytu malignitu u vietkych pacientov s PE a/alebo HZT.%
Aj podla poslednych odporuceni ESC by sa vy3etrenia za-
merané na patranie po skrytej malignite mali posudzovat
individualne u kazdého pacienta.? Zavaznou komplika-
ciou PE, ktora vznikd mesiace az roky po jej prekonani, je
CTEPH, ktora vyznamne zniZzuje kvalitu a dlzku Zivota pa-
cientov. Je spdsobend nekompletnou rezoluciou trombo-
embolov a sucasne ireverzibilnou remodeldciou plucnych
artérii s progresivnym priebehom, vyvija sa u 1-3 % pa-
cientov po PE,*' ¢o kore$ponduje aj s vysledkami z nasho
pracoviska. Vztah medzi ZTE a naslednym vyvojom CTEPH
podporuju aj data z medzinarodného registra, Ze viac ako
80 % pacientov ma v anamnéze prekonanu PE a/alebo
HZT.*2 Napriek tomu, Ze PE mé& aj dnes neakceptovatelne
vysoku mortalitu, jej hospitalizatna mortalita postupne
klesd,*'° ¢o sme potvrdili aj v nasej populdcii pacientov
(obr. 6). Postupné zniZovanie mortality mozno vysvetlit
v zlepseni diagnostiky a celkove manazmentu PE,* ale nie
je vylucené ani naddiagnostikovanie PE zavedenim a nad-
mernym vyuzivanim CTPA v klinickej praxi, kde nalezy
subsegmentalnych trombov, ktoré si mnohokrat objave-
né ndhodne u pacientov bez klinickych znamok PE, alebo
u pacientov s nizkou klinickou pravdepodobnostou PE, sa
hodnotia ako PE a pacienti su lie¢eni.> Mozno sa tomu vy-
hnut v dvode diagnostického procesu este pred indika-
ciou CTPA stanovenim klinickej (predtestovej) pravdepo-
dobnosti PE, ktord ma aj prognosticky vyznam vo vietkych
diagnostickych algoritmoch PE.? K optimalizacii liecby pa-
cientov s PE a vysokym rizikom od roku 2013 su vo svete
zavedené multidisciplinarne timy (Pulmonary Embolism
Response Team, PERT), ktoré su zloZzené z odbornikov, ako
su kardiolégovia, hematoldégovia, invazivni radiolégovia,
kardiochirurgovia podla skusenosti a dostupnosti v prislus-
nej nemocnici, ktori poskytuju komplexnu starostlivost
tymto pacientom, pretoze mortalita na PE s vysokym rizi-
kom bez systémovej trombolyzy alebo mechanickej reper-
fuznej liecby je vyssia ako 30 %, a akékolvek oddialenie
adekvatnej liecby mortalitu dalej zvysuje." 744

Zaver

Zhodnotenim dokumentdcie pacientov s potvrdenou PE,
ktori boli hospitalizovani poslednych 25 rokov na I. inter-
nej klinike Univerzitnej nemocnice v Martine sme potvr-
dili jej narastajucu incidenciu ako u muzov, tak aj u Zien,
klesajucu incidenciu PE s vysokym rizikom, zniZujlicu sa
jej v€asnu (hospitaliza¢nu) mortalitu a nepotvrdili sme

narastajuci priemerny vek tychto pacientov, o mozno
vysvetlit ndrastom incidencie PE nielen vo vyssom, ale aj
v strednom veku. U pacientov s PE dokumentujeme rokmi
sa vyvijajuci pozitivny trend ako v diagnostickych, tak aj
terapeutickych moZnostiach. Velmi ndpomocné v rutin-
nej klinickej praxi je riadit sa odporuc¢eniami ESC pre dia-
gnostiku a manazment PE, ktoré nam pomézu vyhnut sa
prehliadnutiu PE, ¢o umozni zahdjenie vcasnej adekvat-
nej lie¢by, a rovnako sa vyhnut stanoveniu chybnej dia-
gndézy PE, a tym sa vyhnut zbytocnej liecbe s moznymi
komplikaciami a traumatizacii pacienta.
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Uvod: Fyziologicky provadéna perkutanni koronarni intervence (PCl) ma podporu expertl na celém svété.
Pres svoji spolehlivost se nicméné metoda frakcni pratokové rezervy (fractional flow reserve, FFR) pouziva v
klinické praxi kvuli jeji nakladnosti a ¢asové naro¢nosti i nadéle vzacné. Potreba fyziologicky provadéné PCI
podnitila patrani po rychlejsim, levnéjsim a pfitom stejné spolehlivém alternativnim zpUsobu stanoveni pru-
toku krve koronarnimi tepnami. Od predstaveni nové minimalné invazivni metody vypoctu FFR intervenénim
kardiologiim se srovnavani této metody jako zlatého standardu a nové alternativy — metody nazvané kvan-
titativni vyjadreni pratoku (quantitative flow ratio, QFR) - stalo predmétem rady studii.
Metody: Bylo nalezeno celkem 23 publikaci s vysledky studii s vice nez 4 000 pacienty srovnavajicich repro-
dukovatelnost a shodu vysledkd metod QFR a FFR.
Vysledky: Pfi vysetieni jinych nez zodpovédnych tepen pacientl po infarktu myokardu nebo bez néj dosahla
shoda mezi QFR a FFR hodnot 0,88, resp. 0,94. Méné spolehliva se zdala byt metoda QFR u diabetikd, pro-
toze shoda mezi QFR a FFR ¢inila 0,74 a 0,83 u diabetikd, resp. nediabetik(i. NejdFive se doporucilo, aby se
vysledky vSech méreni metodou QFR s hodnotami mezi 0,75 a 0,85 ovérovaly metodou FFR. Detailni analyzy
meznich hodnot prokdzaly pouze minimalni neshodu mezi FFR a QFR pfi dolni mezni hodnoté 0,77 a horni
mezni hodnoté 0,86. Srovnani FFR a tfi typt QFR (fixni — fQFR, s pouzitim kontrastni latky — cQFR a s pouzitim
adenosinu — aQFR) neprokazalo vyssi presnost metody aQFR oproti metodé cQFR s vyslednymi hodnotami
0,83, resp. 0,87.
Zavéry: QFR je pro zkuseného specialistu jednoducha a rychla metoda. Je to presna, specificka a spolehliva
metoda pro fyziologické vySetieni a v blizké budoucnosti by se mohla stat metodou prvni volby.

© 2021, CKS.

ABSTRACT

Introduction: Physiology guided percutaneous coronary interventions (PCls) are supported by ex-
perts worldwide. Despite its reliability, fractional flow reserve (FFR) method remains rarely used
in clinical practice due to its cost and time-duration. The demand of physiology guided PCls en-
couraged the search of faster, cheaper and not less reliable alternative coronary flow evalua-
tion method. Since a novel minimally invasive FFR computation method has been presented to
interventional cardiologists, the comparison of “golden-standard” method — FFR — and a novel
alternative — quantitative flow ratio (QFR) — method has become a subject for numerous studies.
Methods: In total, 23 publication representing results of more than 4000 patients comparing QFR
and FFR reproducibility and agreement were studied.

Results: Agreement between QFR and FFR performed in non-culprit arteries in patients with and
without previous myocardial infarction was 0.88 and 0.94, respectively. Less reliable QFR seemed
in diabetic patients, as agreement between QFR and FFR was 0.74 and 0.83 in diabetic and non-
-diabetic patients, respectively. Firstly, it was suggested that all QFR with value between 0.75 and
0.85 should be covered by FFR. Detailed analyses of cut-off value showed only a mild mismatch
between FFR and QFR when the lower cut-off is 0.77 and the upper 0.86. Comparison of FFR and
three types of QFR (fixed — fQFR, contrast — cQFR, and adenosine — aQFR) showed any adenosi-
ne based QFR measurement superiority over contrast flow QFR measurements, accordingly 0.83,
0.87, and 0.87.

Conclusions: QFR is a straightforward and quick method for an experienced specialist. QFR is an
accurate, specific and reliable method for physiological evaluation which could become the first-
-line choice in the near future.
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Introduction

Nowadays, fraction flow reserve (FFR) is the most widely
used method to diagnose the functional significance of
coronary artery stenosis.' An experienced interventional
cardiologist may perform it within 7 minutes." Up today,
FFR is considered as a “gold standard” method for the
assessment of the significance of coronary artery steno-
sis and the adoption of further treatment solutions.? This
method is Class IA recommendation in Europe? and Class
2A in the United States guidelines® for the examination
of patients with stable coronary artery disease. However,
each method has certain disadvantages. FFR requires
artificial hyperemia induced by adenosine, which may
cause discomfort to the patient, and the pressure wire
which increase the cost of the following procedure and
may increase the risk of complications during the ma-
nipulation.* Adenosine consumption can be prevented
by performing the instantaneous wave-free ratio (iFR),*
but it has lower specificity and sensitivity than FFR.® Ho-
wever, it is performed through the end of physiological
cardiac diastole and adenosine is unused. Nevertheless,
as for the FFR, the pressure wire is still used in the iFR
measurements.®

A breakthrough to identify the significance of coro-
nary artery stenosis is a novel FFR computation method
— quantitative flow ratio (QFR). Induced hyperemia and
insertion of pressure wire are not necessary for its perfor-
mance.” An experienced interventional cardiologist can
perform it in less than 5 minutes.® However, the use of
QFR is not only a financial resource-saving but also time-
saving decision. Only ordinary angiograms and a specific
computer program are necessary for a certified profes-
sional to identify the significance of coronary artery ste-
nosis by QFR.2 This method is based on three-dimension
reconstruction of the vessel from 2 different angiograms
with 25 degrees apart and the fluid flow computation by
the specific mathematical formula.®

The purpose of this literature review is to analyze the
most recent publications comparing FFR and QFR meth-
ods, including the analyses of the strengths and weak-
nesses between the “gold standard” FFR and the innova-
tive, minimally invasive QFR.

Methods

The data for this literature overview were chosen from
three databases: PubMed, Oxford Academic, and Sprin-
gerLink. The search criteria were two - all articles were
published in approved databases within the past five
years. Two keywords including “quantitative flow ratio”
and “QFR"” were used in the search. In general, 30 articles
were found. We rejected five of them for inappropriate
information about this topic. We also dismissed two me-
ta-analyses because all of them analyzed the same stu-
dies. Thus we included QFR results from more than 4000
patients of the 23 articles in the literature review. Pati-
ents with diabetes mellitus,® patients who had myocar-
dial infarction a few years ago,'® and patients with small
coronary artery disease'' have been also included. All stu-
dies had used FFR as a reference standard to confirm QFR

accuracy, specificity, and sensitivity. All examined articles
complied with ethical standards.

Results

QFR meta-analysis'

Three meta-analyses where the QFR was analyzed had
been detected in PubMed research. The first meta-ana-
lyses comprised nine studies which included 1175 blood
vessels’ results. Main part of patients consisted of a FA-
VOR Il China study,' Emori et al." and Mejia-Renteria et
al. studies.™ All three studies showed that previous myo-
cardial infarction did not affect QFR accuracy to diagnose
the significance of stenosis.

Moreover, Spitaleri et al.” had demonstrated that re-
vascularization based on the QFR had a reasonable sur-
vival rate of up to 5 years.

Yazaki et al.’® showed that FFR should be performed
when QFR is between 0.75-0.85.

QFR diagnostic accuracy between Ml culprits
and non-culprit arteries

Emori et al.’ compared the accuracy of QFR to verify the
stenosis for patients who had myocardial infarction be-
fore. Seventy-five patients with previous Ml and 75 with
first Ml ever have been included in the study. It was found
that QFR directly correlates with FFR when comparing pa-
tients who had Ml with non-previously Ml (r=0.88 and r =
0.94). There is also no significant difference between QFR
and FFR in both cases. Average FFR and QFR values were
0.79 and 0.76, respectively. QFR has been acknowledged
as a safe, reliable, effective, and cheaper method for co-
ronary artery stenosis severity assessment.'

QFR diagnostic accuracy in patients with
diabetes mellitus
The QFR in patients with diabetes was examined in two
different studies. Smit et al. compared the data of 66 pa-
tients with type 2 diabetes mellitus and 193 nondiabetic
patients.® There were no significant differences between
QFR and FFR in this study group. The correlation between
QFR and FFR was good in both subgroups: the correlation
coefficient was 0.74 and 0.83 in diabetic and nondiabetic
patients, respectively.

Zaleska et al. have repeatedly confirmed an excellent
correlation between QFR and FFR measurements.'’

QFR accuracy is independent of the individual
effect of adenosine on each patient
Mejia-Renteria et al. investigated 294 coronary arteries in
245 patients.’”® Multivessel disease was reported in 64%
of patients, and stable coronary artery disease was dia-
gnosed in 70% of them. It was measured as percentage
change of mean aortic pressure (% Pa) and resistive re-
serve ratio (RRR) and has been proved that each patient
has severely different responses to adenosine.®

QFR diagnostic accuracy in non-occluded
coronaries for STEMI patients

Sejr-Hansen et al.? compared the diagnostic accuracy of
QFR in non-culprit lesions during the acute phase of myo-
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cardial infarction. For QFR analyses in the core laborato-
ry, angiograms from the iSTEMI study were used.' The
accuracy between QFR and either FFR or iFR in the acute
phase was evaluated.'

The study analyzed 103 acute settings and 72 staged
setting angiograms. Match between acute and staged
QFR 93%. Acute QFR and staged QFR have exception-
ally good diagnostic accuracy. Acute setting QFR has also
good diagnostic accuracy when staged FFR is used as the
reference standard. In this study, acute QFR showed a
slightly higher diagnostic value than acute iFR. However,
Sejr-Hansen et al. highlighted that the microvascular re-
sistance index should be known before performing QFR.?°

Spitaleri et al. studied QFR accuracy for patients with
STEMI and multivessel disease (MVD). Data on 186 pa-
tients were collected and demonstrated high diagnostic
accuracy of QFR for patients with STEMI and MVD."

QFR cut-off when FFR should be forgotten?®
Smit et al. identified cut-offs when FFR should not be per-
formed to retest QFR. The purpose of this study was to
help small hospitals, which are not able to perform FFR or
PCl to diagnose significant coronary stenosis by QFR. The
average QFR computation time was 4.36 minutes, which
is significantly faster than FFR.2 Moreover, the possible
complications of the FFR and its cost were highlighted,
which can become an issue for small hospitals.®

In total, 290 patients with an average of 22.8 days
between angiogram and FFR were investigated.® 34.7%
of them had a history of coronary artery revasculariza-
tion.® A good correlation between QFR and FFR has been
proved.® Smit et al. used a QFR cut-off of 0.77 and 0.86
as chosen in the FAVOR Il Europe-Japan trial." A very low
percentage of mismatch between FFR and QFR when the
lower cut-off is 0.77, and the upper 0.86 has been proved
by Smit et al.® Only 9 of 181 QFR patients were above 0.86
when FFR was less than 0.8 and only 4 of 53 diagnosed
FFR greater than 0.8 when QFR showed less than 0.77.8

Nevertheless, this study demonstrates that using QFR
cut-offs of 0.77 and 0.86 enable hospitals to reduce the
use of FFR by 50% and increase the prevalence of physi-
ology-guided PCI.2 In addition, it supports small hospitals
that are unable to perform FFR or PCl to diagnose nonsig-
nificant stenosis.

Ties et al. have demonstrated the great correlation
between QFR and FFR.* They also noted that hospitals
should not verify QFR when it is more than 0.9." In this
study, 101 blood vessels were analyzed and there was not
a single positively false result when QFR value was more
than 0.9. This solution would allow us to avoid up to 39%
of FFR without any risk.*

Three types of QFR

Three types of QFR computations were investigated in
FAVOR pilot trial.?" A fixed QFR (fQFR) that uses informa-
tion from a database based on previously performed FFR;
a contrast QFR (cQFR) — when the individual contrast flow
velocity is included into FFR computation; and an adeno-
sine QFR (aQFR) which calculates the contrast flow velo-
city after artificial hyperemia induction. The last one still
required adenosine, so it is more valuable than FFR only
that no pressure wire is used. The analyses of 73 patients

showed the best diagnostic accuracy with aQFR (87 %), fo-
llowed by cQFR (86%) and finally fQFR (80%).

A similar research was performed by van Rosendael
et al. in two independent laboratories.?? Twenty left
coronary arteries were investigated. However, this study
showed similar results. The correlation coefficients be-
tween FFR data and fQFR, cQFR, and aQFR were 0.83,
0.87, and 0.87, respectively.

Later, encouraged by the FAVOR pilot study,?' Xu et al.
conducted FAVOR Il China trial.” The primary purpose of
which was to achieve the highest possible diagnostic ac-
curacy and demonstrate it in a big group of patients. As a
result, 328 coronaries were studied in both “online” and
"offline” settings. “Online” — QFR calculated in the oper-
ating room. “Off- line” — QFR recalculated in an indepen-
dent laboratory whose specialists performed QFR analy-
ses from the same angiograms blinded to the “online”
results. This was the first research demonstrating such
high QFR accuracy with FFR (“online” — 92.7%; "offline”
—93.3%). Only 18 FFR were estimated to be higher than
0.8 when QFR was less than 0.8. Following these impres-
sive results, Chang et al.® have repeatedly performed QFR
analyses for the FAVOR Il China trial angiograms.?? High
QFR correlation and accuracy of FFR have been proved
repeatedly.?>?3

Moreover, Zhang et al.?* have discovered a way to
make QFR even more accurate. Previously, the flow rate
required for QFR computations was calculated by the
frame count-based flow velocity (Vcount) marked by the
physician, a new automatic approach (Vauto) enables au-
tomatic contrast flow computation. By this, the diagnos-
tic accuracy becomes even higher.?* This was proved by
analysis of 328 coronary arteries. An excellent correlation
of 0.96 between QFRauto and QFRcount was found. Even
more, compared to FFR as a reference, the diagnostic ac-
curacy was 93.2%. Thus, this study demonstrated another
way of improving QFR, which, although not strong, but
still increased diagnostic accuracy.

Discussion

Seventeen publications about QFR accuracy, sensitivity,
and specificity compared to FFR were included for the
analysis (Table 1). Mean accuracy, sensitivity, and specifi-
city of QFR were 86%, 94%, and 90%, respectively. Mo-
reover, the studies conducted in our center have shown
excellent results - 94.2% accuracy, 84.2% specificity, and
100% sensitivity.?®

These studies have assessed QFR accuracy in various
situations including stable patients, non-culprit artery
stenosis in patients treated for acute ischemic syndrome.
Even more studies investigating patients with diabetes
mellitus have demonstrated 88% of QFR accuracy, 95%
specificity, and 75% sensitivity.® Excellent correlations
between QFR and FFR for diabetic patients opened new
perspectives of QFR adoption in clinical practice. The use
of QFR may reduce the risk of wire insertion complica-
tions in the diabetic patients group. According to Smit
et al., QFR could be the method of choice for the assess-
ment of the functional significance of coronary artery
stenosis.®
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Table 1 - Results of the included studies

Study Main point of the study Patients QFR and FFR Diagnostic  Sensitivity  Specificity
correlation accuracy
Ties et al., 2018 QFR cut-offs 96 0.70 90% 67% 96%
Hwang et al., 2019¢ FFR vs iFR vs QFR 264 0.863 90.8% 92.3% 89.8%
Emori et al., 2018 Prior-MI and non-prior-MI QFR 150 0.94 (non-prior- Ml) ~ 92% 95% 88%
0.88 (prior-Ml)
Chang et al., 2018 FAVOR Il China Study Double 304 0.86 93.3% 94.96% 92.8%
checked QFR value performing
“online” and “offline” analyses
in the core laboratory
Westra et al., 2018 FAVOR Il QFR Europe-Japan 329 0.83 86.8% 86.5% 86.9%
vs FFR
Zaleska et al., 2019 QFR vs FFR 196 0.78 89% 94.6% 91.7%
Smit et al., 2019 Diabetic patients 259 0.74 88% 71% 95%
Yazaki et al., 2017 QFR vs FFR 142 0.8 88.7% 89.1% 88.6%
Tuetal, 2016 cQFR, fQFR, aQFR 73 0.77 86% 74% 91%
Erbay et al., 2019 QFR vs FFR (patients with 436 0.84 94.1% 80% 98.5%
multivessel disease)
Sejr-Hansen, et al., 2018 QFR vs FFR for STEMI patients 72 0.89 staged 93% 92% 94%
103 0.81 acute
Stahli et al., 2018% QFR vs FFR 436 0.82 93.4% 75% 97.8%
Xu et al., 2017 “Online” and “offline” QFR 308 0.86 92.4% 94.6% 91.7%
Smit et al., 2018 QFR vs FFR. QFR cut-off 290 0.81 86% 70% 92%
Zhang et al., 2018 Auto-QFR vs count-QFR 304 0.84 93.2% 92.4% 93.7%
Spitaleri et al., 2017 QFR STEMI patients with 304 0.9 94% 88% 97%
multivessel disease
Mejia-Renteria et al., 2018 QFR for patients with high 248 0.83 90% 89% 87%

microvascular resistance index

aQFR - adenosine was used in quantitative flow ratio; cQFR — a contrast quantitative flow ratio; FFR — fraction flow reserve; fQFR - a fixed quan-
titative flow ratio; iFR - instantaneous wave-free ratio; QFR - quantitative flow ratio; STEMI - ST-segment elevation myocardial infarction.

Accuracy of QFR assessed in patients with previous
MI and non-culprit artery functional assessment during
acute coronary syndrome in addition to its accuracy in
diabetic patients group, encouraged the wider QFR adop-
tion to clinical practice improving physiology guided PCl
with the least possible risk for patients mostly associated
with pressure wire insertion.® The correlation between
QFR and FFR in patients treated for the first time with
Ml is 0.94'° and patients who had a history of myocardial
infarction is 0.88.1°

Erbay et al."" we have performed a fascinating study
analyzing QFR accuracy dependence on the diameter of
the investigated artery. They grouped all QFR into two
groups according to coronary artery diameter: small ar-
teries <2.8 mm and large arteries >2.8 mm. It was found
the accuracy of 94.1% and the specificity of 98.5% in the
analysis of small diameter coronary arteries. It is essential
because pressure wire insertion into small coronaries is
much more dangerous and has an extremely high com-
plication rate. Therefore, QFR should be the first choice
for functional assessment for patients with microvascular
disease.

Despite that a high-quality QFR analysis requires a long
period of learning; this is an accurate and fast method.

Based on the experience of our center, a specialist who
has enough experience can perform it within 3-7 min-
utes. In QFR investigator opinion, it is necessary to per-
form about 50 high-quality QFR analyses to become an
expert. Chang et al.Z have proved excellent agreement
between separately working QFR expert observers. As it
was mentioned, they were performing QFR analyses in
two independent laboratories, for the analyses using the
same angiogram images and with blinded QFR results to
each other. The differences between all three analyses
were no more than 0.004+0.03. The excellent values of
QFR analysis were also identified in our center study. The
specialist three times analyzed the same occlusion and
the correlation was 0.997, p <0.001.% All these prove that
QFR is a feasible, easy to use, and accurate method for
the physiological assessment of intermediate coronary ar-
tery stenosis.

Conclusions

Despite a certain learning curve needed, QFR is a straight-
forward and quick method for an experienced specialist.
Based on the accuracy and specificity of the method in
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specific patient groups, QFR can be used reliably to assess
the functional significance of coronary artery stenosis in
patients with intermediate coronary artery lesions in any
patient group. Even more, it could become the first-choi-
ce method in the near future.
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Kontext: Je zndmo, Ze skére QRS je spolehlivym prediktorem rozsahu infarktu a nepfiznivé prognézy pacien-
t po infarktu myokardu s elevacemi tseku ST (ST-segment elevation myocardial infarction, STEMI).
Cil: Nasim cilem bylo definovat vztah mezi skdrovacimi systémy skore SYNTAX Il (SS-1I) a skére QRS u pa-
cientl po STEMI.
Metody: Do studie bylo zafazeno 302 po sobé nasledujicich pacientd (71,8 % muzd, primérny vék 55,1 + 12,2
roku) po STEMI, lécenych primarni perkutanni koronarni intervenci (percutenous coronary intervention, PCl).
Pacienti byli rozdéleni do dvou skupin podle hodnot SS-II (jedinci s SS-Il < 32 tvofili skupinu s ,nizkym*” skére
[n = 241], zatimco jedinci s SS-1l > 32 predstavovali skupinu se ,stfedné vysokym az vysokym” skére [n = 61]).
Vysledky: Pacienti se ,stfedné vysokym az vysokym” skore byli starsi. Hodnoty N-termindlniho fragmentu
natriuretického propeptidu typu B (NT-pro brain natriuretic peptide, NT-proBNP), troponinu, indexu skére
kinetiky srdecni stény a perfuze myokardu mérenad metodou TIMI frame count byly statisticky vyznamné
vyssi ve skupiné se ,stfedné vysokym az vysokym® SS-1l nez ve druhé skupiné (p < 0,05 pro vsechny hod-
noty). U pacientl ve skupiné se ,stfedné vysokym az vysokym” SS-Il byla zjisténa nizkd ejekéni frakce (p <
0,001). Hodnoty souhrnného sledovaného parametru byly statisticky vyznamné vyssi ve skupiné se ,stfedné
vysokym az vysokym” SS-1l (p = 0,01). Selvesterovo skére QRS bylo statisticky vyznamné vyssi ve skupiné se
Jstredné vysokym az vysokym” SS-Il nez ve skupiné s ,nizkym” SS-Il (p < 0,001). Bylo prokazéano, ze skére
QRS, hypertenze, kuréactvi a hodnoty TIMI frame count predstavuji nezavislé prediktory SS-1l. Mezni hodnota
skdre QRS predikujici hodnotu SS-Il na zakladé analyzy kfivky ROC byla 9,0 pii senzitivité 50,9 % a specificité
84,1 % (AUC 0,726; 95% Cl 0,648-0,804; p < 0,001).
Zavér: Skore QRS je spojeno se skore SS-Il predikujicim zavaznost ischemické choroby srdecni a mortalitu
pacient( se STEMI, u nichz byla provedena priméarni PCI.

© 2021, CKS.

ABSTRACT

Background: QRS score was demonstrated to be a strong predictor of infarct size and poor outcomes in
patients with acute ST-segment elevation myocardial infarction (STEMI).

Aim: We aimed to determine the association between the SYNTAX score Il (SS-1) and QRS score in patients
with STEMI.

Methods: The study included 302 consecutive patients (71.8 % males, mean age 55.1+12.2 years) with STEMI
who were treated with primary percutenous coronary intervention (PCl). The patients were divided into two
groups according to their SS-II (SS-11 <32 as low group [n = 241] and SS-Il >32 as moderate-high group [n = 61]).
Results: In-patients with moderate-high SS-Il score were older. Level of N-terminal pro-B-type natriuretic peptide
(NT-proBNP), troponin, wall motion score index and TIMI frame count were significantly higher in the moderate-
-high SS-1l group than in the low SS-Il group (p <0.05, for all). Patients with moderate-high SS-Il had low ejection
fraction (p <0.001). The composite outcome that consists of in-hospital all-cause mortality and major cardiovascu-
lar adverse events was significantly higher in the moderate-high SS-Il group (p = 0.01). Selvester QRS score was
significantly higher in moderate-high SS-Il group than in the low SS-1l group (p <0.001). QRS score, hypertension,
smoking and TIMI frame count were found to be independent predictors of the moderate-high SS-I. The cut-off
value of QRS score for predicting SS-Il on the basis of receiver operating characteristic (ROC) curve analysis was
9.0, with 50.9% sensitivity and 84.1% specificity (AUC: 0.726, 95% Cl: 0.648-0.804, p <0.001).

Conclusion: QRS score is associated with SS-Il predicting the severity of coronary artery disease and mortality
in patients with STEMI undergoing primary PCl.
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QRS score and severity of coronary artery disease

Introduction

Previous studies have documented the capability of dif-
ferent electrocardiographic (ECG) markers for prognostic
assessment after ST-segment elevation myocardial infarc-
tion (STEMI)." Patients with definite evidence of infarc-
tion on ECG have a worse prognosis compared with that
of patients with possible infarction, and patients without
QRS changes after infarction have the best prognosis. The
standard 12-lead ECG can be used to estimate myocardial
infarct size by calculating the Selvester QRS scoring sys-
tem.? A simplified Selvester QRS scoring system has been
formed including only 37 criteria.? QRS scores have also
been shown to correlate with left ventricular (LV) func-
tion after initial myocardial infarction.* Consequently,
one would expect QRS scores also to be related to pro-
gnosis in patients with coronary artery disease (CAD).

The SYNTAX score (SS) is an angiographic lesion-based
scoring system originally invented to evaluate the com-
plexity of CAD.> SS-ll includes clinical variables deter-
mined by applying a Cox proportional hazards model to
the results of the SYNTAX trial.® In a study, investigating
the predictive value of the SS-1l compared to the SS-I,
SS-1l was found to have a better prognostic accuracy for
patients with CAD.” Furthermore, the SS-I and SS-II have
been studied in patients with STEMI and both were found
to be associated with long-term mortality and major ad-
verse cardiac events.®? In addition, previous studies have
shown that relationship between SS and myocardial in-
farct size determined with peak troponin in acute coro-
nary syndrome.'%"

The present investigation aimed to evaluate the as-
sociation of the SS-1l with the Selvester QRS scoring sys-
tem, which predicts the size of myocardial infarction in
patients with STEMI.

Methods

Study population

At a single center where all procedures were performed
(Ministry of Health, Adana City Training and Research
Hospital), 302 consecutive patients (71.8% males, mean
age 55.1+12.2 years) with STEMI who underwent primary
percutaneous coronary intervention (PCl) between De-
cember 2018 and March 2019 were retrospectively en-
rolled in the study. Subjects with a history of coronary
artery bypass graft surgery, malignancy, severe liver or
renal disease, inflammatory disease, each abnormality of
ECG (bundle branch block, pre-excitation, ventricular hy-
pertrophy, fascicular block) were excluded from the stu-
dy. The patients were divided into two groups according
to their SS-Il. Patients with SSIl <32 were included in the
low SS-1l group (n = 241, 77.5% males) and patients with
SS-1l >32 were included in the moderate-high SS-1l group
(n =61, 49 % males).

STEMI was defined as follows: presentation with symp-
toms of ischemia that increased or occurred at rest within
12 to 24 hours of symptom onset; typical rise or fall in
cardiac biomarker levels; ST-segment elevation > 2.5 mm
in men <40 years, 22 mm in men >40 years, or >1.5 mm in
women in leads V,-V, ST-segment elevation and/or >Tmm

in the other leads (in the absence of LV hypertrophy or
left bundle branch block) in >2 contiguous leads observed
on ECG.™

Baseline characteristics of patients with STEMI were
recorded, such as age, gender, smoking status on admis-
sion, hypertension (HT), and diabetes mellitus (DM). The
study was conducted according to the recommendations
set forth by the Declaration of Helsinki on Biomedical Re-
search Involving Human Subjects. The need for written
informed consent waived due to the retrospective nature
of the study.

Laboratory parameters

In all patients, antecubital venous blood samples into
tubes were taken on admission before the patients star-
ted using any medications and they were transferred to
the catheter laboratory. Blood counts were measured by
a Sysmex K-1000 (Block Scientific, Bohemia, New York)
autoanalyzer within 5 minutes of sampling. Plasma tri-
glyceride, low-density lipoprotein (LDL), high-density li-
poprotein (HDL), glucose, uric acid, and creatinine con-
centrations were measured with an automated chemistry
analyzer (Abbott Aeroset, Minnesota) using commercial
kits (Abbott). Activity of creatine kinase MB (CK-MB) was
measured with an assay that uses 2 monoclonal antibo-
dies (CK-MB STAT) on an Elecsys 2010 analyzer (Roche
Diagnostics, Basel, Switzerland) by electrochemilumine-
scence immunoassay. Troponin T was measured using
a fourth-generation assay on an Elecsys 2010/cobas e 411
instrument (Roche Diagnostics).

Coronary angiography and calculation

of SYNTAX score Il

Coronary angiography was performed using the Judkins
technique at 30 frames/second in multiple angulated
views. Coronary angiograms were interpreted by an in-
dependent cardiologist who was unaware of the study
data. Aspirin (300 mg), clopidogrel (loading dose of 600
mg and a maintenance dose of 75 mg), and unfractiona-
ted heparin (70-100 IU/kg bolus) were administered du-
ring the procedure. The SS-Il for PCl was derived from the
basic clinical features of the patients, as described previ-
ously.® Briefly, the SS-Il was calculated and points were
added to the score according to a predefined algorithm,
taking 6 other clinical variables (age, sex, left ventricular
ejection fraction [LVEF], creatinine clearance [CrCl], chro-
nic obstructive pulmonary disease [COPD], and periphe-
ral artery disease [PAD]) into account. The Cockcroft and
Gault formula was used to calculate CrCl."* COPD was de-
fined as the long-term use of bronchodilators or steroids
due to lung disease. PAD was identified by using Doppler
ultrasound, palpation peripheral pulse or history of inter-
mittent claudication. The patients were divided into two
groups in accordance with the literature as follows; the
low SS-1l group and the moderate-high SS-Il group.

Electrocardiographic and echocardiographic analysis
Astandard 12-lead surface ECG (voltage: 10 mm/mV; speed:
25 mm/s) was performed before angiographic procedure.
Each ECG was evaluated according to the simplified Sel-
vester QRS scoring system.?> An individual QRS score was
determined by consideration of 37 criteria based on R/Q



C. Turkoglu, O. Geng, T. Seker, I. H. Kurt

691

or R/S wave amplitude ratio or Q and R wave duration, or
both. The QRS score ranged from 0 to 9. According to the
predefined thresholds, score 1 to 3 was lower, score >9
was the highest group.®

Left ventricular ejection fraction was determined using
the Simpson method, according to the suggestions of the
American Society of Echocardiography.’ A 16-segment
model was used to semiquantitatively score regional wall
motion abnormality. Wall motion was scored as 1 = nor-
mal, 2 = hypokinesia, 3 = akinesia, and 4 = dyskinesia, and
a wall motion score index (WMSI) was calculated for each
segment using the sum of the score for all segments di-
vided by the total number of segments.

Outcomes and definitions

In-hospital adverse events of all participants were re-
corded. Composite outcome consisted of all-cause mor-
tality and major adverse cardiovascular events, including
target-vessel revascularization, reinfarction, procedure-
related stroke, or transient ischemic attack, and need
for intra-aortic balloon pump (IABP). Reinfarction was
defined as clinically acute myocardial infarction that oc-
curs during in-hospital follow-up. Similarly, target-vessel
revascularization was defined as a recurrent PCl at the
treated lesion within the in-hospital period.

Statistical analysis

Statistical analysis was carried out using SPSS Statistics
for Windows, v. 20.0 (SPSS Inc., Chicago, lllinois, USA)
and MedCalc statistical software v19.5.6 (Ostend, Bel-
gium). Continuos variables are expressed as mean =
SD or median (interquartile range, IQR), whereas cate-
gorical variables are expressed as percentage (%) and
number (n). Continuous variables were tested for nor-
mality distribution using an analytical (Kolmogorov—
Smirnov test) method and visual methods (histograms
and probability plots). The independent-sample t-test or
the Mann-Whitney U test were used to analyze conti-
nuous variables as appropriate. Categorical variables
were compared using the y? test or the Fisher’'s exact
test. Spearman correlation analysis was used to investi-
gate the association between SS-Il and possible parame-
ters. Multivariate forward stepwise logistic regression
analysis was used to identify independent predictors of
moderate-to-high SS-Il and in-hospital composite out-
come of all-cause mortality and major cardiovascular
events. All significant parameters with a p-value of <0.1
in the univariate analysis were selected for the multi-
variate model. The optimal QRS score cut-off point for
predicting SS-Il was calculated using receiver operating
characteristic (ROC) analysis. The area under the curve
(AUCQC) value was calculated as a measure of the accura-
cy of the test. AUC comparison of these predictors was
performed using the DeLong method. Youden index
method was used to determine predictive values of in-
dependent predictors. A two-tailed p-value of less than
0.05 was considered statistically significant.
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Fig. 1 - Scatter plot diagram depicting the association of SS-Il with
Selvester QRS score.

Results

QRS scores, the baseline clinical, laboratory, echocardio-
graphic and angiographic characteristics of the study
population are listed in Table 1. The patients with mo-
derate-high SS-1l were older and female. Smoking was sig-
nificantly higher in the low SS-Il group than in the mod-
erate-high SS-Il group (p <0.001) whereas HT was higher
in the the moderate-high SS-Il group (p <0.001). There is
no difference between the two groups in terms of STEMI
subgroups (p = 0.743). Level of N-terminal pro-B-type na-
triuretic peptide (NT-proBNP), troponin and CK-MB on
admission, WMSI, and TIMI frame count were significantly
higher in the moderate-high SS-1l group than in the other
group (p <0.05, for all). Patients with moderate-high SS-II
had lower LVEF (p <0.001). Selvester QRS score was sig-
nificantly higher in moderate-high SSIl group than in the
low SS-1l group (p <0.01). All-cause mortality, target-vessel
revascularization, procedure-related stroke, re-infarction,
and the composite outcome of all-cause mortality and ma-
jor adverse cardiovascular events were significantly higher
in those with moderate-high SS-Il than in those with low
SS-Il (Table 2). NT-proBNP (r = 0.425, p <0.001), peak tro-
ponin (r = 0.349, p <0.001), TIMI frame count (r = 0.252,
p <0.001), and Selvester QRS score (r = 0.348, p <0.001)
(Fig. 1) were positively correlated with SS-Il (Table S1).
Predictors of moderate-high SS-1l and composite out-
come of all-cause mortality and major cardiovascular
events are shown in Table 3B. In forward stepwise logistic
regression analysis, HT [odds ratio (OR) = 3.572, 95 % con-
fidence interval (Cl): 1,550-8.229, p = 0.003], TIMI frame
count (OR =1.038, 95% Cl 1.015-1.060, p = 0.001, and QRS
score (OR =1.299, 95% Cl 1.123-1.502, p <0.001) were ob-
served to be independent predictors of moderate-high
SS-Il whereas smoking was negatively corelated with
moderate-to-high SS-1I (OR = 0.152, 95% CI: 0.064-0.364,
p <0.001] (Table 3A). In the prediction of in-hospital com-
posite outcome of all-cause mortality and major cardio-
vascular events; Ejection fraction had a protective effect
(OR =0.813, 95% Cl: 0.730-0.906, p <0.001), whereas Kil-
lip class IlI-IV was found to be independent predictor of
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Table 1 - Comparison of baseline, laboratory, echocardiographic and angiographic characteristics of groups

Variables All (n: 302) Low SS-II group (n: 241) Moderate-high SS-II p-value
group (n: 61)
Baseline characteristics
Age, years 55.1+12.2 51.9+10.4 67.6+£10.8 <0.001
Gender (male), n (%) 216 (71.5) 186 (77.2) 30 (49.2) <0.001
BMI, kg/m? 26.9 (24.6-29.4) 27.0 (24.7-29.4) 26.4 (23.9-30.3) 0.555
Smoking, n (%) 209 (69.2) 189 (78.4) 20 (33.3) <0.001
Systolic blood pressure, on admission, 127 (112-142) 130 (113-145) 120 (109-141) 0.078
mmHg
Diabetes, n (%) 63 (20.9) 47(19.5) 16 (26.2) 0.220
Hypertension, n (%) 109 (36.1) 71 (29.5) 38(62.3) <0.001
CAD, n (%) 15 (4.9) 13 (5.4) 2(3.3) 1.000
HL, n (%) 47 (15.6) 38(15.8) 9(14.8) 1.000
COPD, n (%) 35(11.6) 23 (9.5) 12 (19.7) 0.052
PAD, n (%) 14 (4.6) 9(3.7) 5(8.1) 0.265
History of family, n (%) 133 (44.0) 114 (47.3) 19 (31.1) 0.038
Killip classification 0.053
Class I-lI 292 (96.7) 236 (97.9) 56 (91.8)
Class -1V 10 (3.3) 5(2.1) 5(8.1)
Laboratory findings
Glucose, mg/dL 139 (118-196) 133 (115-176) 175 (130-235) 0.001
Creatinine, mg/dL 0.8 (0.7-1.0) 0.8 (0.7-1.0) 0.8 (0.7-1.0) 0.800
Uric acid, mg/dL 5.3 (4.3-6.4) 5.3 (4.4-6.4) 5.3 (3.9-6.7) 0.871
NT-proBNP, pg/mL 163.0 (68.9-850.5) 122.5 (59.3-554.8) 873.0 (188.5-2345.0) <0.001
CK-MB, on admission (ng/mL) 9.0 (2.5-48.9) 7.2 (2.3-47.6) 15.3 (4.1-93.7) 0.036
CK-MB, peak (ng/mL) 159.4 (54.9-300.0) 150.6 (51.9-291.3) 213.0 (78.4-300.0) 0.110
Troponin T, on admission (pg/mL) 134.2 (25.8-834.5) 103.2 (22.9-707.0) 304.4 (52.1-1894.0) 0.010
Troponin T, peak (pg/mL) 4678.0 (1669.0-8948.0) 4284.0 (1376.3-8516.5) 6515.0 (3821.0-10000.0) 0.002
Triglycerides, mg/dL 121 (72-192) 132 (74-217) 95 (59-151) 0.016
Total cholesterol, mg/dL 197 (177-226) 198 (179-222) 190 (160-235) 0.162
HDL, mg/dL 39 (32-47) 38 (32-46) 43 (34-49) 0.013
LDL, mg/dL 130 (112-151) 130 (113-148) 126 (97-158) 0.163
STEMI subgroups, n (%) 0.743
Anterior 124 (41.1) 94 (39.0) 30 (49.2)
Inferior or inferoposterior 125 (41.4) 104 (43.2) 21 (34.4)
Posterior 26 (8.6) 21(8.7) 5(8.2)
Lateral 16 (5.3) 13 (5.4) 3(4.9)
Right ventricle 11 (3.6) 8(3.3) 2(3.3)
Echocardiographic findings
LVEF (%) 43.8+7.0 45.4+6.3 37.2+5.7 <0.001
LVESV, mm 64.1+18.2 60.9+16.1 76.4+20.7 <0.001
LVEDV, mm 114.0+22.0 112.5+21.1 120.2+24.6 0.025
WMSI 1.31 (1.19-1.44) 1.25 (1.19-1.38) 1.5 (1.38-1.75) <0.001
Electrocardiographic and angiographic characteristics
TIMI frame count 34 (26-44) 33 (24-41) 44 (33-60) <0.001
Selvester QRS score 7 (4-9) 6 (4-9) 8(6-11) <0.001
Door-to-balloon time, min 59.6+13.5 59.0+13.6 62.0+12.9 0.161

Data are presented as number (%), meanzstandard deviation or median (minimum-maximum). P-value was calculated using the Independent
Samples t-test or the Mann-Whitney U-test for continuous variables and the Chi-square test or the Fisher’s exact test for categorical variables as
appropriate. P-value <0.05 was considered significant.

BMI - body mass index; CAD - coronary artery disease; CK-MB - creatine kinase myocardial band; HDL - high-density lipoprotein; HL - hyperlipide-
mia; LDL - low-density lipoprotein; LVEDV - left ventricular end-diastolic volume; LVEF - left ventricular ejection fraction; LVESV - left ventricular
end-systolic volume; NT-proBNP — N-terminal pro-B-type natriuretic peptide; WMSI — wall motion score index.
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Table S1 - Association of SYNTAX score-ll with certain biochemi-

cal parameters, TIMI frame count, and Selvester QRS score

[ p
NT-proBNP, pg/mL 0.425 <0.001
Troponin, peak, pg/ml 0.349 <0.001
Systolic blood pressure, mmHg -0.193 0.002
TIMI frame count 0.252 <0.001
Glucose, mg/dL 0.199 0.001
Triglycerides, mg/dL -0.220 <0.001
Selvester QRS score 0.348 <0.001
HDL, mg/dL 0.256 <0.001

*Spearman correlation. HDL - high-density lipoprotein; NT-proBNP
N-terminal pro-B-type natriuretic peptide.
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Fig. 2 - QRS score to predict SS-Il based on ROC curve analysis.

composite adverse outcomes (OR = 9.509, 95% Cl: 1.400-
64.597, p = 0.021] (Table 3B).

The cut-off value of Selvester QRS score for predicting
moderate-high SS-1l on the basis of ROC curve analysis was
9.0, with 50.94% sensitivity and 84.16% specificity (AUC:
0.726, 95% Cl: 0.648-0.804, p <0.001]. The cut-off value of
TIMI frame count for predicting moderate-high SS-1l was
39, with 71.70% sensitivity and 78.22% specificity (AUC:
0.805, 95% Cl: 0.738-0.872), p <0.001] (Fig. 2). There was
no statistical significance in the pairwise comparison of
the predictors (p = 0.155).

Discussion

To the best of our knowledge, this is the first study to
investigate the relationship between QRS score and SS-
-, which shows the severity of CAD and mortality. The
main finding of the present study is that HT, TIMI frame
count, and QRS score were independently associated with
moderate-high SS-1I, while smoking had a negative corre-
lation with moderate-high SS-II.

The importance of SS-I in predicting worse outcomes
and mortality has been demonstrated by many previous
studies. The reason we chose SS-Il in our study is that it
is superior to SS-l1 in demonstrating both in-hospital and
long-term mortality.” Wang et al. reported SS-1l has also
proven to be superior in predicting major adverse cardiac
events for STEMI patients treated with primary PCI.°

The presence of Q waves on the presentation ECG re-
flects a further stage in the evolution of the infarct. This
ECG marker is superior to time from symptom onset in
predicting mortality in STEMI patients treated with pri-
mary PCl. QRS score is a quantitative index of myocar-
dial damage calculated not only using the number of Q
waves but also increased Q wave width and decreased
R wave amplitude and width. Selvester QRS score is di-
rectly related to the extent of myocardial damage, and
the relationship between reduced LVEF associated with
the infarct size in STEMI patients and development of
heart failure is well-known.'® Hiroki Shiomi et al. found
infarct size in STEMI patients undergoing primary PCl,
a high total number of ST-segment elevated deriva-
tion on ECG, low LVEF, partial ST-segment resolution,
increased frequency of anterior wall infarction, and
high CK-MB levels were associated with a high QRS
score. In the same study, major adverse cardiovascular
events such as all-cause death, cardiac death, sudden
cardiac death, and congestive heart failure were more
common in the group with a higher QRS score.'” Uyarel
et al. reported, in STEMI patients undergoing primary
PCl, major adverse cardiac events on day 30 were more
frequent than in the patient group with a high QRS
score.'® Tjandrawidjaja et al. found the risk of death
was 2-fold increased in STEMI patients with a QRS score
of >4 on day 90 undergoing primary PCIL." Similarly, in
our unadjusted analysis, Selvester QRS score was found
to be associated with the composite outcome that con-
sists of in-hospital all-cause mortality and major cardio-
vascular adverse events (Table 3B).

The increase in troponin levels always anticipates
myocyte damage and necrosis.?’ According to the study

Table 2 - Comparison of in-hospital all-cause mortality and major adverse cardiovascular events between the groups

Variables All (n: 302) Low SS-Il group (n: 241)  Moderate-high SS-Il group (n: 61) p-value
All-cause mortality 11 (3.6) 5(2.1) 6 (9.8) 0.018
Target vessel revascularization 10 (3.3) 5(2.1) 5(8.2) 0.05
Stroke 2(0.7) 0(0) 2(3.3) NA
Re-infarct 9(2.9) 4(1.7) 5(8.2) 0.031
Need for IABP 2(0.7) 2(0.8) 0(0) NA
Composite outcome 18 (5.9) 8(3.3) 10 (16.4) 0.001

IABP - intra-aortic balloon pump; NA - non-available.
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Table 3A - Independent predictors of moderate-high SYNTAX score Il

Variable

NT-proBNP, per 10 pg/mL increase

Hypertension
Diabetes mellitus

Troponin peak, per 100 pg/mL increase

Systolic blood pressure, mmHg

History of family
TIMI frame count
Current smoker
Glucose, mg/dL
Triglycerides, mg/dL
HDL, mg/dL
Selvester QRS score
Killip class 1lI-1V

Univariate analysis
OR (95% CI)

1.006 (1.004-1.009)
4.042 (2.126-7.686)
1.551 (0.766-3.141)
1.014 (1.005-1.023)
0.988 (0.976-1.001)
0.504 (0.263-0.968)
1.044 (1.025-1.065)
0.138 (0.070-0.269)
1.006 (1.002-1.010)
0.998 (0.995-1.001)
1.035 (1.007-1.064)
1.244 (1.118-1.383)
4.255 (1.027-17.637)

p-value
<0.001
<0.001
0.222
0.002
0.063
0.040
<0.001
<0.001
0.002
0.210
0.013
<0.001
0.046

Multivariate analysis
OR (95% ClI)
3.572 (1.550-8.229)

1.038 (1.015-1.060)
0.152 (0.064-0.364)

p-value

0.003

0.001
<0.001

<0.001

P-value <0.05 was considered significant. HDL — high-density lipoprotein; NT-proBNP - N-terminal pro-B-type natriuretic peptide. Nagelker-
ke R% 0.475, p <0.001; model chi-square: 85.001; -2 Log likelihood: 150.809.

Table 3B - Independent predictors of composite outcome of in-hospital all-cause mortality and major adverse cardiovascular events

Variable

Age, years
Gender, male, n (%)

Systolic blood pressure, mmHg

Ejection fraction, %

Peak troponin, per 100 pg/mL increase

Selvester QRS score
Killip class Il-1V

Univariate analysis
OR (95% Cl)

1.022 (0.980-1.066)
0.920 (0.283-2.988)
0.963 (0.939-0.988)
0.838 (0.769-0.912)
1.012 (0.996-1.027)
1.253 (1.054-1.489)
11.750 (2.508-55.052)

p-value
0.309
0.889
0.004
<0.001
0.136
0.011
0.002

Multivariate analysis
OR (95% Cl)

0.813 (0.730-0.906)

9.509 (1.400-64.597)

<0.001

0.021

Nagelkerke R? 0.307, p <0.001; model chi-square: 28.153, -2 Log likelihood: 78.937.

of Yamazaki et al., troponin levels in patients with CAD
were shown to be associated with the severity and dif-
fuseness of CAD.?" The study by Christian Eke et al. re-
ported the relationship between WMSI and infarct size
in patients with NSTEMI.?? In another study conducted
in both STEMI and NSTEMI patients revealed the associa-
tion of WMSI with cardiovascular events.? In our study,
compatible with these studies, troponin levels, WMSI,
and Selvester QRS score associated with infarct size were
found to be significantly higher in the group with mod-
erate-high SS-Il, which predicts major adverse cardiovas-
cular events.

The presence of HT has been proven to be one of the
main risk factors for CAD in many previous studies. In our
study, HT was found to be an independent predictor of
the moderate-high SS-1l. Cagdas et al. showed the fre-
quency of HT was detected to be similar between two
groups divided according to the SS-I, which is an anatomi-
cal classification, whereas, similar to our study, HT was
more frequent in patients with high SS-Il in the presence

of a grouping according to SS-Il and HT was an indepen-
dent marker for the high SS-11.2#We may attribute this sim-
ilarity to the SS-Il being not only an anatomical but also
a clinical classification.

Some studies have found a lower mortality rate in the
smoking group amongst STEMI patients.?>?’ This finding,
called Smoker’s paradox, was attributed to a poorer risk
profile in non-smokers. In the study by Albertal et al.,
the smoker group was significantly younger and chronic
diseases such as DM were less and also, TIMI frame count
and myocardial blush grade after the procedure, which
are related to coronary flow, were higher in the smoker
group.?® In our study, smoking was found to be signifi-
cantly higher in low SS-Il. We thought that this result
might be related to the younger and lower risk profile
of the smoker group than the non-smokers (mean age
51.7+10.2 vs 62.8+13.0 years, p <0.001). The fact that SS-II
is a clinical classification and an increase in the frequency
of these clinical parameters with age may also help us to
explain this paradox.
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Study limitations

The study has the following limitations: Study had a sin-
gle-center design including patients with only STEMI
who underwent emergency PCl. Selvester QRS score was
only calculated on admission or before coronary an-
giography. Although Selvester QRS score was indepen-
dently associated with SS-2, it had a poor relationship to
in-hospital events. This could possibly be related to the
design, sample size, and thereby the insufficient number
of composite outcomes to reveal their association with
the Selvester QRS score with a strong statistical analy-
sis. In addition, we could not analyze the long-term fo-
llow-up of the patients after discharge. Consequently,
prospective and well-attended studies are required to
further comprehend the association of QRS score with
the severity of CAD in patients with non-STEMI and sta-
ble CAD.

Conclusion

In STEMI patients, we showed that the Selvester QRS sco-
re, which is easy to calculate, cheap, and non-invasive me-
thod, is associated with the moderate-high SS-Il. 12-lead
ECG, sufficient to calculate the Selvester QRS score, could
give us information about patient’s prognosis. Patients
with a high QRS score may need to be followed up closely
in terms of complications before and after the procedu-
re. Attention should be, therefore, paid to major adverse
cardiac events in long-term follow-up.
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Knowledge of the clinical and anatomical variations of the pelvic venous system plays a significant role in
the diagnosis and transcatheter methods of treatment of pelvic varicose veins. The most important charac-
teristics of gonadal veins are identified by phlebography of the inferior vena cava and pelvic veins. These
characteristics should be taken into account during endovascular interventions in order to avoid possible

Venous pelvic pain complications.

Pelvic varicose veins (PVV) is a disease characterized by
dilatation of ovarian veins and pelvic venous plexuses.
Nonetheless, when there is retrograde blood flow, ovar-
ian venous insufficiency can be encountered in patients
with normal venous diameter (4-5 mm). According to vari-
ous authors, the incidence of PVV among females is ap-
proximately 30% which shows the gravity of this medical
and social problem. Per several studies, 10-70% of PVV
patients also develop varicose veins of the lower extremi-
ties:" in 10-62% of cases, the cause of recurrent lower
limbs varicosities is pelvio-perineal reflux.??

The diagnosis and treatment of PVV remains the focus
of attention among phlebologists and vascular surgeons,
because there are still no generally accepted recommen-
dations that dictate treatment algorithms for patients

with unusual venous anatomies as well as clear indications
and contraindications for surgical cure.* Phlebography is
currently the standard diagnostic method for PVV. In the
normal pelvic venous system, the right and left common
iliac veins empty into the inferior vena cava (IVC) at the
level of the lower edge of the L5.3

Typically, inferior vena cava (IVQ) is valveless, retroperi-
toneal, and on the right of the abdominal aorta. The as-
cending lumbar vein which joins the paired lumbar veins
empties directly into IVC. The longer left ovarian vein
(LOV) usually drains into the left renal vein, while the
shorter right ovarian vein (ROV) on the other hand emp-
ties directly into IVC.56

Normally, the LOV forms anastomoses with the inferior
mesenteric vein, which in 49% of women drain into the
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middle segment of the LOV. However, the ROV is more
variable: it anastomosizes with the superior mesenteric
vein in 60% of cases, drains into the infrarenal segment
of IVC, or in 30% of cases, empties into the confluence of
the right renal vein (RRV) and the IVC. In 10% of cases, it
drains directly into the intrarenal branches of the right
renal vein.’

The first pelvic phlebography ever performed was by
Guillaume and Beau in 1954. It showed tortuous and di-
lated gonadal veins without pelvic congestion syndrome
(PCS). The anatomy of the female pelvic venous system
differs significantly from person-to-person and is quite
complex — especially with respect to the various venous
plexuses surrounding the vagina and uterus.® Whilst the
cystic plexus has valves, the uterine and the pampiniform
plexuses are valveless.®

In 6-15% of women, the left gonadal veins are valve-
less. Meanwhile, in 41% of patients, congenital gonadal
venous insufficiency occurs on the left and on the right
in 46%."° As a rule, in most patients, the development
of PCS is facilitated by both congenital defects of the
tributaries of the IVC and the normal anatomical ovarian
blood flow."

Per the results of many studies, 17% of people have
abnormal renal veins,'>'* 0.5-30% of whom have multiple
renal veins (most often of the right side).'? In 26-29% of
these people, the renal veins are double, whereas tri-
ple renal veins occur in 5-9.7% of them."™ Anomalies of
LRV have been found in only 5% of observed patients.?
A good example is a case of four right renal veins with
multiple renal arteries."

Apart from the above-described defects in the de-
velopment of renal veins, other structural anomalies
include circumaortic LRV, which has quite a rare inci-
dence (0.3-5% of cases).'® Observations by N. Drabe
et al. (2001) showed that the prevalence of retroaor-
tic LRV was 0.8-7%.""® According to M. Izumiyama et
al. (1997), retroaortic LRV develops when the ventral
arch of the aortic collar regresses, whilst the dorsal arch
persists to form LRV. The ventral portion develops be-
tween supracardinal veins, and the posterior portion
originates from the supracardinal venous anastomo-
sis.” The clinical manifestations of the retroaortic posi-
tion of LRV are impaired venous outflow and develop-
ment of renal venous congestion, resulting in ovarian
varicose veins.?°

From a surgical point of view, in order to avoid recur-
rence of PVV, it is very important to take into account the
possibility of 1-2 lower lumbar veins or double gonadal
veins draining into the LRV. This anatomical variation oc-
curs in 37-65% of females.” Moreover, for a successful
phlebography, it is necessary to know all the possible an-
atomical defects of LRV drainage into the IVC. Anomalies
of LVR are classified according to:

1. Number of veins

I) presence of accessory renal veins;

II) double left renal vein:
a) with drainage of adrenal vein into the upper left
renal vein;
b) with drainage of adrenal vein into the lower left
renal vein;

1) incomplete bifurcation of left renal vein;
IV) multiple left renal veins.

2. Retroaortic left renal vein

3. Extracaval drainage

1) into the iliac vein;

) into the hemiazygos vein;

1) into the iliac and hemiazygos veins (after splitting);
IV) into the precaval venous plexus.

4. Vertebral level
I) high — above the L1;
II) low — below L2.

5. Venous pathologies
1) stenosis;

Il) presence of valves;
) other.

Futhermore, J.K. Nam et al. (2010) described 4 ana-
tomical variations of drainage of a retroaortic LRV into
IVC (Fig. 1).2° Though most of the anatomical variations
of pelvic veins have no functional significance, they can
pose difficulties during femoral vessels catheterization or
pelvic surgeries.?!

1 2 3 4

Fig. 1 - Possible forms of retroaortic left renal vein drainage: type
1 - directly into the inferior vena cava (typical at L1-L2); type 2 -
inferiorly into the inferior vena cava (below L1-L2); type 3 - circum-
aortically into the inferior vena cava; type 4 - into the left common
iliac vein.

Mack Shin et al. (2014) in a retrospective study to
determine the prevalence of congenital defects of ili-
ac veins reviewed the multidetector computed tomog-
raphy of 2,488 patients. They presented their findings
in a schematic drawing (Fig. 2). A normal IVC is right-
sided, i.e., it lies to the right of the aorta. A left-sided
IVC is a congenital defect whereby IVC is located on
the left of aorta with LRV crossing aorta anteriorly
to join RRV and the right-sided suprarenal segment
of IVC (Fig. 3).22 The prevalence of a left-sided IVC is
0.2-0.5%.%

A double IVC is a rare occurrence, found in 0.6-2.3%
of study subjects.?#?> M. Itoh et al. (2001) explained that
a double IVC forms when left supracardinal veins persist
(Fig. 4).%° Also, aplasia of the hepatic segment of IVC and
its communication with the azygos vein is seen in 0.6%
of instances.?® This defect of IVC deserves much attention
since under unfavourable conditions, (trauma, surgery, or
a history of infection) it can be complicated by deep vein
thrombosis and chronic venous insufficiency.?
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Fig. 2 - Schematic presentation of pelvic venous variations. Type 1:
normal iliac venous connection - 79.1% of study subjects; type 2:
high joining of the internal iliac vein to the ipsilateral external iliac
vein - 7.8%; type 3: internal iliac vein joins the contralateral com-
mon iliac vein - 2.3%; type 4a: internal iliac veins form a common
trunk - 0.4%; type 4b: internal iliac veins form a common trunk
and communicating veins between the ipsilateral external iliac vein
and the internal iliac vein - 0.5%.; type 5 (a, b): communicating
vein between the internal iliac vein and contralateral common ili-
ac vein - 6.9%; type 5 (c, d): communicating vein between the in-
ternal iliac vein (or tributaries for it) and the contralateral internal
iliac vein - 0.9%; type 6a: double inferior vena cava without a con-
necting vein - 0.2%; type 6 (b, ¢): double inferior vena cava with
a connecting vein between the common iliac veins - 0.5%; type 6
(d, e): double inferior vena cava with a connecting vein between
the common iliac vein and internal iliac vein - 0.2%; type 7: left
inferior vena cava - 0.1%; type 8a: segmental duplication of the
common iliac vein - 0.2%; type 8b: duplication of the common iliac
vein with separate drainage to the inferior vena cava and contrala-
teral iliac vein - 0.2%.

Case report. Right ovarian vein dilatation,
most probably due to inferior vena cava
transposition

A 27-year-old nulligravid patient presents with disparen-
uria, dysmenorrhea, and pain in the right iliac region. She

had these symptoms for over 3 years. The pain intensified
during physical activities and was refractory to phleboto-
nics. She is on hormonal replacement therapy (YAZ). Her
previous medical history includes autoimmune thyroiditis.
An MRI revealed a left-sided infrarenal segment of
IVC, signs of stenosis in the middle and proximal seg-
ments of the right common iliac vein, and dilated right
ovarian vein (12 mm), ascending lumbar vein (10-12 mm),
parametric venous plexus (12 mm), arcuate vein (9 mm).
The IVC above its bifurcation was 20 x 16.5 mm (Fig. 4).
She was diagnosed with pelvic varicose veins and pelvic
congestion syndrome. A phlebography of IVC and pelvic
veins by femoral access with a 5F Cobra 1 catheter (Cook
Medical, Bloomington, IN, USA) revealed the same find-
ings. A superselective embolization of the right ovarian
vein with a Penumbra Coil 35 was performed (Fig. 5).

Fig. 4 — Non-contrast MRI phlebography of IVC and pelvic
veins. 1 - dilated right ovarian vein; 2 — inferior vena cava.

Fig. 3 - Variations of left-sided IVC. IVC - inferior vena cava; L - left; R - right. Adapted with permission from Truty

et al. Ann Vasc Surg 2007;21:186-197.
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Fig. 5 - Phlebography and embolization of right ova-
rian vein.

Fig. 6 — MRI of lumbar-sacral vertebrae.

A week after the procedure, the patient experienced
significant symptoms reduction, but starting having
pains in the area of the coil embolization. Abdominal
and transvaginal ultrasounds did not reveal a perfora-
tion nor an ulceration in this area. An MRI of the lum-
bar-sacral vertebrae showed osteochondrosis of L1-S1,
spondylarthrosis and prolapse of the L1-L2 interverte-
bral disc (Fig. 6).

She was referred to a neurologist and after treatment,
the pain regressed. A repeated IVC and pelvic veins phle-
bography 2 months after the procedure showed right
ovarian vein obliteration and no pelvic congestion syn-
drome. This case report indicates that an IVC anomaly
(transposition) can be the reason of a late diagnosis.

Conclusion

Therefore, congenital defects of IVC and its tributaries is
a risk factor for the development of chronic pelvic venous
insufficiency. A retroaortic LRV may present clinically as
obstructed venous outflow and congestive renal venous

hypertension, which culminates in the development of
ovarian varicose veins.?%?® Also, anaplasia of the hepatic
segment of IVC can cause symptoms of peripheral venous
thrombosis and chronic venous insufficiency, which in
50% of instances are bilateral.?

The high prevalence of multiple right renal veins is
associated with the peculiarities of development of the
abdominal right and left venous system. Whereas RRV de-
velops from multiple mesonephros veins, LRV originates
from left subcardinal and supracardinal venous anasto-
mosis.®® Variations of IVC and its tributaries development
can have serious clinical effects (from PVV to gonadal and
iliac venous thrombosis), and so, should be taken into
consideration during interventional procedures. Careful
interpretation of results of non-invasive diagnostic meth-
ods could help prevent serious mistakes in patient man-
agement.
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ABSTRACT

Chest pain is one of the leading reasons for emergency department visits and the chief symptom of acu-
te myocardial infarction (AMI). The measurement of myocardial injury biochemical markers' blood level is
essential for the diagnosis of AMI. Cardiac troponin is the current international gold standard marker. The
contemporary expansion in the usage of high-sensitivity assays that can detect cardiac troponin at very low
levels presents a challenge for accurate interpretation of results. European Society of Cardiology guidelines
prioritize the employment of validated rule out/rule in algorithms to rule out AMI safely and rapidly and/or
to early identification of patients with high risk for AMI and initiation of their therapy. This article presents
comprehensible information about use of high-sensitivity cardiac troponins in clinical practice. It also pro-
vides algorithms preferred by European Society of Cardiology and useful information to interpret results in
specific groups of patients.
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Uvod - pacient s bolesti na hrudi

Bolesti na hrudi predstavuji jednu z nejcastéjsich pricin
vysetieni na urgentnich pfijmech. V Ceské republice je
ro¢né hospitalizovano dle dat Ustavu zdravotnickych
informaci a statistiky (UzIS) CR az 18-19 tisic pacien-
th s akutnim infarktem myokardu.” Findlni diagnézu
akutni infarkt myokardu ma v populaci pacientld vyset-
fenych na urgentnich pfijmech pro bolesti na hrudi asi
jen 15-20 %.2*V Ceské republice se da predpokladat
ro¢né 90-120 tisic pacientl vysetfenych pro bolesti na
hrudi. Pocet vysetifenych pacientd mdze byt vyssi, pro-
toze rocné je dle udaju zdravotnich pojistoven stanove-
na hodnota troponinu v CR, ktery se uZiva k vylou¢eni
akutniho koronarniho syndromu (AKS), téméfr u 300
tisic lidi.

Zakladem vysetfeni pacientd s bolesti na hrudi je sprav-
né odebrana anamnéza, klinické vysetreni a klidovy EKG
zdznam. V fadé pripadd mlze pomoci echokardiografic-
ké vysetreni.> Ve skupiné pacientl s podezienim na AKS
bez elevace useku ST (NSTE-AKS) se stalo standardem
k vylouceni (rule-out) nebo potvrzeni diagnézy (rule-in)
vysetieni pomoci kardiospecifickych biomarker(. Podle
soucasnych doporuceni je preferovano stanoveni kar-
didlniho troponinu (I nebo T) vysoce senzitivni metodou.®
U pacienta s AKS s perzistujici elevaci useku ST nebo velmi
vysokym rizikem je stéZejni co nejrychlejsi zprichodnéni
infarktové tepny. V takovém pripadé ne¢ekdme na vysle-
dek biochemickych vysetreni.

Srdecni troponiny a jejich stanoveni vysoce
senzitivni metodou - zakladni analytické

pojmy

Srdecni troponiny (cTn) | a T jsou proteiny kontraktilniho
aparatu kardiomyocytt a jsou specifické pravé pro tyto
buriky. Srdecni troponiny jsou pfitomné také volné v cy-
toplazmé kardiomyocytd. Pfi strukturdlnim poskozeni
kardiomyocytd proto dochazi rychle k jejich uvolnéni do
krevniho obéhu, a to nezavisle na etiologii inzultu.® Pro
svou organovou specificitu a vysokou senzitivitu predsta-
vuji biochemicky marker prvni volby v detekci poskozeni
myokardu a pouziti jinych markerd (napf. myoglobinu,
myokardialniho izoenzymu kreatinkindzy — CK-MB) nez
cTn v diagnostice NSTE-AKS neni dle Evropské kardiolo-
gické spole¢nosti (ESC) doporuceno.> Spravnou klinickou
interpretaci laboratorniho stanoveni koncentrace cTn
v krvi mUze podpofrit znalost nékterych pojmu. LoB (le-
vel of blank) predstavuje nejvyssi vysledek méreni, ktery
mUZe byt pozorovan (s uréenou pravdépodobnosti) pro
slepy (blank) vzorek. LoB nepfedstavuje koncentraci, od
které lze mérit (hezaménovat za level of detection), ale
mnozstvi, pro které je bezpecné generovan pozitivni sig-
nal méficiho systému (z analytického hlediska se jedna
0 95. percentil analytického signalu testovaného vzorku,
séra nebo plazmy, pfi nulové koncentraci cTn). LoB uva-
dime pro uplnost, v klinické praxi se bézné nevyuziva.
Z klinického hlediska je dllezita hodnota LoD (level of
detection — hladina detekovatelnosti) — nejnizsi koncen-
trace cTn ve vzorku, kterd je spolehlivé detekovatelna
testem (analyticky je definovéna jako pramérna hodno-

ta koncentrace, pti které je 95% spolehlivost, Ze hodno-
ta signdlu pfi analytickém stanoveni je nad LoB). Déle je
definovdn 99. percentil vysetieni ,,zdravé” referencni po-
pulace, ktery predstavuje konsenzudlné uréenou cut-off
hodnotu odlisujici jesté normalni hodnoty cTn od zvy-
Senych. Laboratorni kity pouzivané v klinické praxi by
mély mit variacni koeficient (coefficient of variation, CV)
v oblasti 99. percentilu 10 % a méné. DalSim ddlezitym
pojmem, ktery lze vyuzit v klinické praxi, je myokardialni
poskozeni, které je definovano laboratorné jako zvyseni
hodnoty cTn nad 99. percentil.” Hodnota 99. percentilu
je stanovena experimentalné vyrobcem pro jednotlivé
diagnostické testy. Problémem konceptu 99. percentilu
jsou demografické rozdily rlznych populaci, analytické
rozdily jednotlivych diagnostickych testd a také rozdily
v definovani , zdravé” populace. Z toho vyplyvd nemoz-
nost pfimého porovnani ani prepoctu vysledkd ¢Tn sta-
novenych rozdilnymi testy. Je proto nutné znat hodnotu
99. percentilu dle dokumentace vyrobce pouzivaného
testu, coz plati zejména pro metody hs-cTnl rGznych vy-
robcl, protoZze hs-cTnT je stanovovdno pouze unikatni
patentovanou metodou firmy Roche. Hodnoty 99. per-
centilu, LoD, LoB a CV pro jednotlivé kity je taky moz-
né najit na webu Mezinarodni federace klinické chemie
a laboratorni mediciny (IFCC).®

V soucasnosti je doporuceno stanoveni c¢Tn vysoce
senzitivnimi (high-sensitivity — hs) metodami, které zvy-
Sily schopnost detekce a kvantifikace poskozeni myo-
kardu. To pomohlo k zrychleni a zpfesnéni diagnosti-
ky infarktu myokardu (IM).>” Vysoce senzitivni metody
definuje IFCC pomoci dvou Appleho kritérii: 1. variacni
koeficient 99. percentilu zdravé populace < 10 % a 2.
schopnost zmérit u alespor 50 % zdravych osob hodno-
tu cTn vyssi nez LoD a nizsi nez 99. percentil zdravych
osob.? Vék, renadlni dysfunkce, ¢as od vzniku bolesti
a pohlavi jsou, mimo chronickd srde¢ni onemocnéni,
faktory, které nejvice ovliviiuji koncentraci hs-cTn u pa-
cientd s podezienim na NSTE-AKS. Chronické stabil-
ni zvySeni hodnoty ¢Tn nad hodnotu 99. percentilu
predstavuje dle definice myokardidlni postizeni (myo-
cardial injury) a je castéjsi u pacientd s vyssim vékem
a pti renalni dysfunkci. Je to dano predevsim c¢astym kar-
diovaskularnim onemocnénim téchto pacientd. U Zen
jsou hodnoty 99. percentilu nizsi, proto nékterd doporu-
Ceni preferuji pouzivat hodnoty 99. percentilu specific-
ké pro pohlavi.” Na druhé strané pouziti cut-off hodnot
hodnot specifickych pro pohlavi nepfineslo v klinické
praxi pfi diagnostice infarktu myokardu na urgentnim
pfijmu oproti jednotné cut-off hodnoté vyznamnou re-
klasifikaci pacientl. To se vysvétluje korekci pohlavnich
rozdill vy$s§im vékem u Zen s IM."%" Proto ESC pfi pouziti
algoritmU pro NSTE-AKS doporucuje ponechat standard-
ni jednotné cut-off hodnoty téchto algoritma do doby,
nez bude mozné zahrnout efekt viech ¢tyf ovlivnujicich
faktor(.57V Ceské republice je podle dat externiho hod-
noceni kvality laboratofi pouzivanych pét laboratornich
souprav pro stanoveni cTnl vysoce senzitivni metodou
(Access, firma BeckmanCoulter; Architect + Alinity, fir-
ma Abbott; Centaur + Atellica, firma Siemens; Pathfast,
firma PSH; AIA PACK, firma TOSOH) a 1 souprava pro
hs-cTnT (Elecsys®, firma Roche). Diagnostickd presnost
hs-cTnT a hs-cTnl je porovnatelnd.'>'
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Tabulka 1 - Rozdéleni pficin elevace koncentrace srdecnich

troponint podle ischemického a neischemického pivodu’”’
Myokardialni poskozeni souvisejici s akutni ischemii

Ischemie myokardu pfi rupture aterosklerotického platu
a tromboéze (IM 1. typu)

Ischemie myokardu pfi nepoméru mezi dodavkou a potrebou
kysllku (IM 2. typu)

Koronarni spasmus, korondrni embolizace, mikrovaskularni
dysfunkce

Disekce aorty nebo tézkd vada aortélni chlopné

Setrvala tachykardie nebo bradykardie

Hypotenze nebo tézkd hypertenze

Tézka anemie, tézké respiracni selhani

Ostatnl priciny myokardlalnlho poskozeni
Srdecni priciny
e Srdecni selhani, akutni a chronické
e Zanétliva onemocnéni (myokarditida, postizeni myokardu
pii perikarditidé a infekéni endokarditidé)
e Kardiomyopatie, takotsubo syndrom
e  Trauma (srde¢ni kontuze, katétrova ablace, defibrila¢ni
vyboj, implantace kardiostimulatoru, endomyokardialni
biopsie, kardiochirurgicka operace, KPR)
Perkutanni koronarni intervence
Systémové priciny
Lékova toxicita (napr. antracykliny a herceptin)
Plicni embolie, plicni hypertenze
Akutni neurologické onemocnéni, napf. cévni mozkova
prihoda a subarachnoidalni krvaceni
e Chronické onemocnéni ledvin
o Kriticky nemocni (napf. sok, sepse, popaleniny)

- infarkt myokardu; KPR - kardiopulmonarni resuscitace.

Priciny elevace cTn

Zvyseni koncentrace ¢Tn v krvi nad 99. percentil je zpUso-
beno poskozenim myokardu. Zcela raritné se mazeme se-
tkat s falesné pozitivnim testem. Obecné Ize pficiny eleva-
ce troponinu rozdélit na ischemické a neischemické nebo
kardidlni a systémové (tabulka 1). Pokud nejsou pfitomny
klinické znamky ischemie myokardu, je potrfeba patrat
po jinych pfi¢inach elevace cTn. Velice dllezité je odlisit
akutni myokardialni poskozeni od chronického pomoci
zachyceni zmény koncentrace ¢Tn v case. V klinické praxi
se snazime dokumentovat vzestup a/nebo pokles hodnot
opakovanym méfrenim cTn. Za signifikantni se povazuje
zména > 20 % nebo jesté Iépe zména absolutni hodnoty
hs-cTn, ktera je definovana v zavislosti na ¢ase (odstup od
stanoveni obou méreni se uziva jedna, dvé nebo tfi hodi-
ny) a typu pouzitého laboratorniho kitu.”

Ctvrta univerzalni definice infarktu myokardu

Historicky lze sledovat, jak definice infarktu myokardu
sledovala pokrok laboratornich metod detekujicich myo-
kardialni poskozeni.’ Nejaktudlngjsi ¢tvrtd univerzalni
definice IM z roku 2018 definuje myokardialni poskozeni
(myocardial injury) jako prikaz zvysené hodnoty srdec-
nich troponinl. Podkladem akutniho infarktu myokardu
je akutni myokardialni poskozeni zplsobené ischemii.
Klinicky se déli na pét typu. Infarkt myokardu 1. typu je

zpusoben aterotrombotickym postizenim koronarni tep-
ny obvykle spousténym rupturou nebo erozi ateroskle-
rotického platu. Diagnostické kritérium pro IM 1. typu
je pritomnost vzestupu a/nebo poklesu koncentrace cTn
s minimdlné jednou hodnotou nad 99. percentil a zaro-
ven klinicky a/nebo EKG a/nebo zobrazovaci metodou do-
kladovany nalez akutni ischemie myokardu. Infarkt myo-
kardu 2. typu vznikd v dUsledku myokardialni ischemie
na podkladé nepoméru mezi doddvkou a potrebou kys-
liku bez pfitomnosti koronarni aterotrombdézy (napriklad
spasmus koronarnich tepen, embolie do korondrnich te-
pen, disekce koronarni tepny, tachy-brady arytmie, tézka
anémie, respiracni selhani, tézka hypotenze nebo hyper-
tenze nebo septicky Sok). Tento typ infarktu myokardu
mUze byt podpofen vyznamnym aterosklerotickym posti-
zenim koronarnich tepen bez prikazu pfitomnosti trom-
bu. Infarkt myokardu 4. a 5. typu je spojeny s vykonem na
koronarnich tepnach (perkutanni koronarni intervence,
resp. aortokoronarni bypass). Infarkt myokardu 3. typu
zahrnuje pacienty s klinicky zjevnym nebo patologicky
prokdzanym infarktem myokardu, ale bez laboratorniho
prukazu myokardidlniho poskozeni (napf. nahla srdec¢ni
smrt se zachycenou myokardialni ischemif). V laboratorni
diagnostice se preferuje pouziti vysoce senzitivnich me-
tod stanoveni ¢TnT nebo cTnl. V pfipadé nedostupnosti
stanoveni cTn je mozné pouzit stanoveni CK-MB.”

Dynamika cTn u myokardialniho poskozeni

Uvolnéni cTn do krve pfi akutnim myokardiadlnim posko-
zeni je ovlivnéno prltokem krve a existuje vyznamna
variabilita v rychlosti dosazeni hodnot presahujicich 99.
percentil a vrcholovych hodnot. Soucasné algoritmy ke
stratifikaci pacientt s bolesti na hrudi vyuzivaji mimo ab-
solutni hodnoty cTn i princip zmény koncentrace cTn za
urcity Cas, ktery se oznacuje jako delta (symbol A).” Pomoci
vysoce senzitivnich metod je mozné zachytit vzestup cTn
jiz 15 minut po poskozeni myokardu.’™ Nicméné negativ-
ni hodnota cTn do tfi hodin od vzniku potizi jednoznac-
né nevylucuje infarkt myokardu, hovofime o tzv. slepém
intervalu. Jak dokumentuje obrazek 1, nejprve dochdzi
k vzestupu koncentrace ¢Tn v krvi v hodnotach pod 99.
percentilem, pak nasleduje relativné rychly vzestup kon-
centrace, kdy je delta nejlépe patrnd. Vrcholu koncentra-
ce cTn je dosazeno za 12-24 hodin, v zavislosti na revas-
kularizaci infarktové tepny. V dobé vrcholu nemusi byt
hodnota delty pfi opakovaném odbéru v ¢asovém inter-
valu jedné az tfi hodin zachytitelna. Za vrcholem dochazi
k relativné pomalejsimu poklesu koncentrace cTn (obr. 1).
Opakovany odbér ¢cTn pomdha rozlisit akutni a chronické
myokardialni poskozeni. Z uvedeného je patrné, zZe jedno-
razové stanoveni ¢Tn, zejména v prvnich tfech hodinach,
je k vylouceni myokardidlniho poskozeni nedostatecné.”

Validované protokoly k rizikové stratifikaci
pacientt s bolesti na hrudi

V odborné literature byla publikovana rfada algoritma vy-
uzivajicich vysoce senzitivni metodu stanoveni cTn k rizi-
kové stratifikaci pacientd s bolesti na hrudi, samozrejmé
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hs-cTn

Slepy
interval

Inzult 12-96 h

Akutni myokardialni poskozeni

Chronické myokardialni poskozeni

99. p.
LoD

7-14 dni

Obr. 1 - Dynamika cTn u myokardialniho poskozeni.

99. p. - 99. percentil; hs-cTn - srde¢ni troponiny stano-

vené vysoce senzitivni metodou; LoD - hladina detekovatelnosti.

ve spojeni s vyhodnocenim EKG a klinickym zhodnocenim.
Prace jsou zalozeny na rozsahlych, vétsinou prospektivné
sledovanych skupinach pacientd vysetfenych na urgent-
nich pfijmech s podezienim na AKS. V klinické praxi je da-
lezité, aby kazda nemocnice méla zavedeny jeden algo-
ritmus, ktery konzistentné pouzivaji vsichni lékafi. Dany
algoritmus musi byt validovany pro laboratorni metodu,
kterou nemocnice ke stanoveni cTn pouziva. Algoritmy
slouzi k rychlé stratifikaci rizika, jak je u pacienta prav-
dépodobna finalni diagnéza akutniho infarktu myokar-
du. Pacienti jsou rozdéleni do skupiny s velmi malym rizi-
kem finalni diagnoézy infarktu myokardu (riziko nizsi nez
0,5 %) — skupina rule-out; skupiny, kdy je infarkt myo-
kardu vysoce pravdépodobny - skupina rule-in (kolem

70 % pacientd ma findlni diagnézu infarkt myokardu);
a skupiny observacni, kdy byva findIni diagndza infarktu
myokardu asi u 25 % pacientl (obr. 2).° Je potfeba zdl-
raznit, ze algoritmy neslouzi k urceni finalni diagndzy,
ale pouze k rizikové stratifikaci a rychlému rozhodnuti,
jak se dale o pacienta na urgentnim pfijmu postarat. Je
nutné si uvédomit, Ze pokud je pacient pfifazen do sku-
piny rule-out, neznamena to, Zze mUze byt automaticky
propustén. Findlni diagnéza muze byt i nestabilni angina
pectoris nebo jiné zdvazné onemocnéni (napf. plicni em-
bolie, aortalni disekce a jiné). Na druhé strané progné-
za téchto pacientt je dle studii velmi dobr4, riziko umrti
nizké, a pokud jsme vyloucili jiné zdvazné onemocnéni,
Ize vétsSinou pacienta dosetfit ambulantné.?'2%'7 Naopak

Podezieni na NSTE-AKS

v

Velmi nizky
hs-cTn?

nebo nizky

a
bez1hA

!

3 h hs-cTn + echokardiografie

Vysoky hs-cTn
Ostatni nebo
1ha
Observacni
skupina

(Propu§tén|’ domu <~

Hospitalizace na oddéleni

EN
Koronarni jednotka )

Volitelné
zatézové testy nebo CT

koronarografie nebo
koronarografie
nebo Zadné

Koronarografie
nebo zatézové
testy nebo CT
koronarografie
nebo zadné

Koronarografie
a echokardiografie

Obr. 2 - 0/1h algoritmus ESC, upraveno dle

Colleta et al.> 0 a 1 h oznacuji ¢as od prvniho

odbéru. hs-cTn - srdecni troponiny stanovené vysoce senzitivni metodou; NSTE-AKS - akutni
koronarni syndrom bez elevaci Useku ST. 2 Jenom pti zacatku bolesti na hrudi déle nez tfi

hodiny od odbéru.
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Tabulka 2 - Cut-off hodnoty 0/1h a 0/2h algoritmi ESC specifické pro jednotlivé laboratorni kity hs-cTn®

0/1 h algoritmus ESC Velmi nizky hs-cTn  Nizky hs-cTn Bez1hA Vysoky hs-cTn 1hA
hs-cTnT (Elecsys®, Roche) <5 <12 <3 >52 >5
hs-cTnl (Architect®, Abbott) <4 <5 <2 > 64 >6
hs-cTnl (Centaur®, Siemens) <3 <6 <3 >120 >12
hs-cTnl (Access®, BeckmanCoulter) <4 <5 <4 >50 >15
hs-cTnl (Pathfast®, LSI Medience) <3 <4 <3 >90 >20
0/2h algoritmus ESC

hs-cTnT (Elecsys®, Roche) <5 <14 <4 >52 >10
hs-cTnl (Architect®, Abbott) <4 <6 <2 > 64 >15
hs-cTnl (Centaur®, Siemens) <3 <8 <7 >120 >20
hs-cTnl (Access®, BeckmanCoulter) <4 <5 <5 >50 >20
hs-cTnl (Pathfast®, LS| Medience) <3 Zatim neurCeno  Zatim neurceno  >90 Zatim neurceno

ESC - Evropska kardiologicka spolec¢nost; hs-cTnl - srdecni troponin | stanoveny vysoce senzitivni metodou; hs-cTnT - srdecni troponin T

stanoveny vysoce senzitivni metodou.

ve skupiné pacientl rule-in je doporuceno ¢asné invaziv-
ni dosetfeni. Skupina observa¢ni by méla byt rovnéz do-
Setfena za hospitalizace. V porovnani s doporucenim ESC
z roku 2015 doslo v aktualnich doporucenich z roku 2020
k preferenci jedno- a dvouhodinovych algoritm{ oproti
tfihodinovému algoritmu. Dfive doporucovany tfihodino-
vy algoritmus, ktery je zalozeny na hodnotach 99. per-
centilu, oproti rychlejSim algoritmdm pouzivajicim nizsi
cut-off hodnoty troponinu pro rule-out, ma nizsi pomér
mezi bezpecnosti a efektivitou.>'® Efektivita se hodnoti
mirou schopnosti algoritmu zaradit sprdvné co nejvétsi
pocet pacientl do skupiny rule-in nebo rule-out. Vyuziti
jedno- a dvouhodinovych protokold ma vyhodu v urych-
leni diagnostiky pacienta na urgentnim pfijmu. Pfitom je
zachovana vysoka negativni prediktivni hodnota rule-out
i v podskupiné pacientl vysetfenych < 3 h (resp. i <2 h)
od vzniku potizi. Tito pacienti tvofi az kolem 30 % vsech
pacientd.? U pacientl vysetfenych < 1 h od vzniku potizi
a zafazenych do rule-out se doporucuje zvazit kontrolni
odbér v Case 3 h, protoze téchto pacientd bylo v studiich
relativné malo.®

0/1h a 0/2h algoritmus ESC

Pacientim je proveden vstupné odbér hs-cTn. Pokud
od vzniku bolesti uplynuly vice nez tfi hodiny a vstupni
hodnota je velmi nizka (vétSinou se jedna o hodnotu
na urovni LoD pro dany laboratorni kit, viz tabulku 2),
nebo je vstupni hodnota nizkd a béhem hodiny, resp.
dvou hodin nedojde k signifikantni zméné (viz hodno-
tu delta, tabulka 2), mUze byt findIni diagnéza NSTEMI
s vysokou pravdépodobnosti vylouc¢ena (skupina rule-
-out). Pokud je vstupni hodnota hs-cTn vysokd nebo
dojde k signifikantni zméné koncentrace béhem jed-
né, resp. dvou hodin, je vysoké podezieni na NSTEMI
a ke zvazeni je hospitalizace na monitorovaném lGzku,
invazivni vySetifeni pacienta a echokardiografie. Mimo
pacientt s IM sem mohou spadat pacienti napf. s myo-
karditidou nebo takotsubo syndromem. | u téchto pa-
cientl je vsak indikovdno provedeni koronarografie
ke stanoveni findIni diagnézy. Zbyvajici pacienti, ktefi

nespliuji kritéria rule-in nebo rule-out (elevace tro-
poninu bez dynamiky nebo hodnota troponinu pod
cut-off hodnotou, ale s dynamikou), jsou zatazeni do
observacni skupiny (obr. 2). Témto pacientim je moz-
né odbér opakovat po tfech hodinach od inicidlniho
odbéru nebo doplnit dalsi vySetfeni (echokardiografie,
CT koronarografie, selektivni koronarografie nebo za-
tézovy test). V pripadé observacni skupiny je ke zvazeni
zakladni vysetfeni a observace za hospitalizace. Vzdy je
nutno pomyslet i na dalsi pficiny bolesti na hrudi a jiné
davody elevace troponinu. Kontrolni odbér po tfech
hodinach se doporucuje také u pacientd s vysokym kli-
nickym podezienim na AIM nebo s rekurentni bolesti,
ktefi méli prvni odbéry negativni.>

Intepretace vysledktd troponinu u pacientt
s bolesti na hrudi a renalni dysfunkci

Pacienti s chronickym onemocnénim ledvin (chronic
kidney disease, CKD) maji vyssi riziko vzniku akutniho
infarktu myokardu nez pacienti s normalni rendlni funk-
ci.’ Pacienti s rendIni dysfunkci, ktefi prichdzeji pro bo-
lest na hrudi na urgentni pfijem, maji finalni diagnézu
NSTEMI dvakrat castéji a diagndézu NSTEMI 2. typu az
pétkrat castéji ve srovnani s pacienty bez rendlni dys-
funkce. Zarovenn maji tito pacienti i horsi prognézu.?®
Diagnostika akutniho infarktu myokardu je kompliko-
vana castou chronickou mirnou elevaci ¢cTn i u pacientt
bez akutni ischemie. Jedna se az o 70 % pacientl vy-
Setfenych pomoci hs-cTn.>'*Ve skupiné pacientl s termi-
ndlnim stadiem CKD byla prokdzana elevace hs-cTn ales-
por jednou béhem Sestimési¢niho sledovani az u 100 %
pacientl. Pfitom cast pacientd méla hodnoty stabilni
a u ¢asti z nich koncentrace vykazovaly urcitou variabili-
tu.2'Vyuziti 0/1h algoritmu ESC (nezdvisle na pouziti hs-
-cTnT nebo hs-cTnl) se ukazalo jako vysoce bezpecnéipro
populaci pacientt s CKD, ale specificita rule-in skupiny
a celkova efektivita byly snizené. Na zdkladé chronicky
zvySené hodnoty cTn je vice osob zafazeno do skupiny
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rule-in a do observacni skupiny. Pouziti modifikovanych
hrani¢nich hodnot pro renalni dysfunkci v tomto algo-
ritmu neprokdazalo zlepseni poméru bezpecnosti a efek-
tivity, proto ESC doporucuje pouzit stejny diagnosticky
postup jako u pacientd s normalni funkci ledvin, véetné
jednotnych hrani¢nich hodnot algoritmu.>2°

Pacienti v observacni zoné

Do observac¢ni skupiny je zafazena pfiblizné tfetina pa-
cientd vysetfenych pro bolesti na hrudi.?>?* Z toho pfi-
blizné tretina téchto pacientld ma jako finalni diagnézu
NSTEMI nebo nestabilni anginu pectoris. Pfiblizné 40 %
pripadu tvofi nekardidlni onemocnéni.? Tito pacienti jsou
¢astéji muzi, jsou starsi a maji vicero komorbidit. Vétsi-
na z nich ma znamou koronarni nemoc a zhruba treti-
na jiz prekonala infarkt myokardu.>'”?* ESC doporucuje
u téchto pacientd kontrolni odbér hs-cTn po trech hodi-
nach a echokardiografické vysetfeni. U pacientd s vyso-
kou pravdépodobnosti NSTE-AKS by méla byt zvazena
invazivni koronarografie a u nizce az stfedné rizikovych
pacientt CT koronarografie nebo zatézové zobrazovaci
metody za hospitalizace.> Absolutni zména hs-cTn za tfi
hodiny ma v této skupiné vysokou diagnostickou presnost
pro NSTEMI. T¥iletd mortalita observacni skupiny je po-
rovnatelna se skupinou rule-in, proto tito pacienti vyza-
duji v rdmci doSetfeni a nasledné |1é¢by stejnou pozornost
jako pacienti ve skupiné rule-in.?*

Specifika hodnoceni hs-cTn u starsich
a mladsich pacientt

Podobné jako ve skupiné pacientd s CKD, tak i u pa-
cientd vyssiho véku se obcas objevuje mirna chronicka
elevace cTn. V populaci pacient nad 60 let se zvysuje
hodnota 99. percentilu. Nicméné nutno podotknout, ze
i u téchto pacientl je elevace cTn spojena s vy3si mor-
talitou. PFicinou je pravdépodobné s vékem stoupajici
prevalence kardiovaskularnich i nekardiovaskularnich
onemocnéni. 0/1h algoritmus ESC u starSich pacientl
zachovava stejnou bezpecnost jako u mladsich, ale spe-
cificita skupiny rule-in a celkova efektivita algoritmu
se mirné sniZuje spolu s narUstajicim vékem.® Pouziti
vékové specifickych cut-off hodnot nepfineslo oproti
jednotnym cut-off hodnotam lepsi pomér mezi bez-
pecnosti a efektivitou, proto ESC doporucuje jednotné
cut-off hodnoty.”

Druhym extrémem je populace mladsich pacientd (30
az 40 let). V souboru téchto osob je hodnota 99. percen-
tilu nizsi nez v obecné populaci. Pfi vysetfeni pomoci hs-
-cTnT byla koncentrace nad LoD pouze u 14 %.2°V této
skupiné pacientd s bolesti na hrudi musime proto velmi
peclivé hodnotit jak absolutni hodnotu, tak i zménu kon-
centrace hs-cTn za jednu/dvé hodiny. Hodnoty mezi LoD
a pod 99. percentilem mohou znamenat myokardialni
poskozeni a napfiklad nevylu€uji ani akutni myokarditi-
du.” Dovolujeme si pravé u téchto pacientd jesté jednou
zdUraznit, Ze zarazeni pacienta do rule-out skupiny ne-
znamend stoprocentni jistotu vylouceni AKS/nestabilni
anginy pectoris.

Management pacientd s akutnim infarktem
myokardu 2. typu

Oproti konven¢nim metoddm stanoveni cTn pfineslo
pouziti vysoce senzitivnich analytickych metod dvojna-
sobny zachyt infarktu myokardu 2. typu.® Zastoupeni IM
2. typu v studiich kolisa od 22 do 51 %, castéji se vysky-
tuje u Zzen.2328 pPopulace pacientl s infarktem myokardu
2. typu je heterogenni, se zvySenym vyskytem komorbidit.
Mechanismy vzniku akutni ischemie na podkladé dysba-
lance mezi dodavkou a potfebou kysliku (tabulka 1) jsou
u Casti pacientd potencovdny koronarni aterosklerézou,
s kterou je spojena horsi prognéza.?®V pripadé pokroci-
|é aterosklerézy je nékdy i na podkladé koronarografie
velmi tézké rozhodnout, zda se jednd o infarkt myokardu
1. typu s pfitomnosti trombu nebo 2. typu. Kratkodoba
i dlouhodoba celkova mortalita je u pacientl s infarktem
myokardu 2. typu oproti pacientm s infarktem myokardu
1. typu v fadé studii vyssi. Zajimavé je, ze vyssi mortalita
byla zpusobena prevazné nekardiovaskuldrnimi onemoc-
nénimi. Mira zavaznych nezadoucich kardiovaskularnich
prfihod (MACE) byla u obou typU IM porovnatelnd.?® Ne-
ddvna prace ukazala, Ze vstupni koncentrace ani zména
hs-cTn nemaji dostate¢nou vypovédni hodnotu k rozliseni
akutniho infarktu myokardu 1. a 2. typu.? Pokud je zjev-
na pricina dysbalance dodavky/spotireby kysliku, je dopo-
ruceno resit tuto dysbalanci. Zatim nemame ddkaz, Ze by
invazivni lécba pacientd s infarktem myokardu 2. typu
zlepsovala jejich prognézu, nicméné koronarografické
vysetieni (nebo CT koronarografie) je v fadé pfipadd ne-
zbytné k odliseni infarktu myokardu 1. a 2. typu.

Zaver

Soucasna doporuceni preferuji pouziti vysoce senzitivnich
analytickych metod stanoveni srdecnich troponint. Kaz-
dé zdravotnické zafizeni, které se stard o akutni pacienty
s bolesti na hrudi, by mélo mit stanoveny diagnosticky
algoritmus, ktery byl validovédn na pouzivany laborator-
ni kit hs-cTn. Prezentované 0/1h a 0/2h alogoritmy ESC je
nutné pouzivat v praxi v kontextu s vyhodnocenim EKG
a klinickym zhodnocenim potizi. Algoritmy maji vysokou
negativni prediktivni hodnotu (s vysokou pravdépodob-
nosti ve skupiné rule-out vyloudi akutni infarkt myokar-
du). Je potfeba mit ale na paméti, Ze nevylou¢i pacienty
s nestabilni anginou pectoris. Pokud ma pacient typické
nebo pretrvavajici bolesti na hrudi nebo je u néj vysoké
klinické podezieni, je vhodny dalsi odbér a/nebo hospi-
talizace. Naproti tomu u pacientl spadajicich do skupiny
rule-in je vhodné zvazit riziko a pfinos invazivniho vyset-
feni v zdvislosti na aktualnim stavu, biologickém véku
a komorbiditach.
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Left main bronchus compression by aneurysm
and kinking of the descending aorta
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Predstavujeme kazuistiku 71leté pacientky s kompresi levého hlavniho bronchu aneurysmatem descendent-
ni aorty, ktera se projevila progresivni dusnosti, kaslem a hemoptyzou bez pfitomnosti teploty. Osobni ana-
mnéza pacientky zahrnuje opakované respiracni infekce, chronicky kasel, hospitalizaci pro levostrannou
pneumonii. BEhem CT vysetteni bylo zjisténo aneurysma ascendentni aorty, dilatace a kinking descendentni
aorty s utlakem levého hlavniho bronchu. Zavedeni stentu do bronchidlniho lumen nemélo Uspéch, proto byl
u pacientky indikovén chirurgicky vykon, kdy byla provedena nahrada descendentni aorty. Utlak hlavniho
bronchu aneurysmatem a kinkingem aorty je velice vzacnou patologii. Jedinou moznosti l1é¢by byl chirur-
gicky zakrok.

© 2021, CKS.

ABSTRACT

We hereby present a case report of airway compression due to descending aortic aneurysm occurred to
71-year-old female with 1-month progressive dyspnoea, haemoptysis, and cough without any fever. Her past
medical history included repeated respiratory infections, chronic cough, an admission to the hospital 2 years
ago due to left-side pneumonia. A dilatation of the ascending aorta and kinking of the descending aorta
with compression of the left main stem bronchus was detected by the computed tomography. Stenting of
the bronchial lumen had failed, and the patient was indicated for surgery, the descending aorta replace-
ment had been performed. Left main stem bronchus compression of descending aorta kinking is a very rare

Kinking of aorta

pathology. Surgery was the only possible treatment.

Introduction

Vascular tracheobronchial compression syndrome can
be congenital or acquired. Congenital type may present
anomalies that are primarily asymptomatic and found in-
cidentally during adulthood, or may cause symptoms only
when the aorta becomes rigid due to atherosclerosis. Dou-
ble aortic arch, right sided aortic arch, aberrant subclavian
artery or malposition of pulmonary artery can cause signi-
ficant compression of the trachea, main bronchi, and the
oesophagus. The most common kind of acquired vascular
tracheobronchial compression syndrome is aneurysm,?
a very rare cause is kinking of aorta.? Here we present
a case of aneurysm and kinking of the descending aorta
leading to dyspnoea and recurrent pneumonias as a result
of compression of the left main bronchus.

Case report

A 71-year-old female patient with history of repeated re-
spiratory infections, chronic cough, and gradually progre-
ssive exertional dyspnoea (stops for breath after walking
about 100-150 metres) was admitted for additional exa-
mination. She did not have a temperature or display labo-
ratory signs of inflammation, a cardiac cause of shortness
of breath was ruled out. Bi-plane chest radiography (Fig.
1) was performed; the cardiac shadow has an atypical sha-
pe with marked arching of the left contour corresponding
to an extremely coiled course or aneurysm of the aorta.
For this reason a computed tomography scan (Fig. 2) was
added, where borderline dilation of the ascending aorta
(STJ 36 mm, ascending part 48 mm) and aortic arch (35
mm) were discovered, as was a sharp angulation of the di-
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Fig. 1 - Bi-plane chest X-ray.

Fig. 2 - CT scan before surgery.

Fig. 3 - CT scan compression of bronchus.

lation of the descending aorta compressing the left main
bronchus (Fig. 3). Spirometry did not indicate significant
hypoventilation or an obstruction in the respiratory tract
(saturation 98%, Rf 80/min, FVC 84%, FEV, 70%, FEV,/

Fig. 4 - Bronchoscopy.

FVC 68,57, PEF 76%, Rtot 175%, TLC 91%, RV 115%, TLCO
8,02 mmol/KPA/min or 118%, KCO 104%, fast space : TLC
87%, RV 115%), bronchoscopy was indicated for an eva-
luation of the patency of the respiratory tract. During the
examination a marked constriction of the left main bron-
chus and entire carina was discovered, significant from
the ventilation aspect (Fig. 4). The state was evaluated
as compression of the respiratory tract by aneurysm of
descending aorta with its extreme angulation. Due to this
angulation the finding could not be resolved by an en-
dovascular intervention, so the patient was indicated for
surgical treatment - replacement of descending aorta.
Due to a significant risk of surgery, a decision was made
to stent left main bronchus to improve respiratory func-
tions and eliminate a potential focus of infection.

The bronchus was subsequently stented (Y-bifurcation
stent Dumon Y 18 x 14 x 14 mm). After the stent inser-
tion there was a short-term improvement in the general
condition and difficulties subsided, but within a month

Fig. 5 - CT scan after surgery.
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Bronchus compression by an aortic aneurysm

there was another pulmonary inflammation. The situati-
on demanded bronchoscopy again with the necessity of
respiratory toilet for mucostasis inside the stent and in
the periphery.

The operation was performed using selective double
lumen intubation. From a left-sided thoracotomy descen-
ding aorta was exposed which is sigmoidally curved, pre-
ssing on the bronchus from the rear, medium dilated,
above the diaphragm it is of normal dimensions. Left-side
bypass performed with integrated oxygenator for ensu-
ring sufficient oxygenation during operation (cannulati-
on of left upper pulmonary vein and left common femo-
ral artery). Descending thoracic aorta replaced by 30 mm
Gelveawe prosthetic (Fig. 5).

Postoperatively repeated bronchoscopy, the 3rd post-
operative day the stent was removed from left bronchus,
toilet of the respiratory tract with subsequent improve-
ment in ventilation (Fig. 6).

The patient was discharged in a stable state on the
25th postoperative day. There was a favourable finding
in aorta during 6-month follow-up, the general state of
the patient is good, shortness of breath NYHA II.

Fig. 6 - Bronchoscopy after stent explantation.

Discussion

Aneurysm of thoracic aorta is present in 0.01% of the
adult population, of whom 30-40% have an aneurysm of
the descending part of the aorta. Men and women have
the same incidence of thoracic aortic aneurysm, but the
age at diagnosis is a decade higher in women (approxi-
mately 70 years of age) than men (approximately 60 years
of age).**

The most significant risk factors for the incidence of
thoracic aortic aneurysm are atherosclerosis and arterial
hypertension, congenital disorders of connective tissue.**

For the purposes of anatomical localisation of an ane-
urysm, a distinction is drawn between isolated aneurysms
of the ascending aorta and arch (40% of cases), isolated
aneurysms of descending aorta (31%), and combined
(29%).45

Thoracic aortic aneurysms are often asymptomatic and
diagnosed either by chance or in the case of an aortic
dissection. Less frequently (5-10% of cases) they could
be diagnosed by large vessel compression symptoms (su-
perior vena cava compression syndrome) or surrounding
tissues (dysfunctions of n. phrenicus or n. recurrens), chest
pain, cardiac murmurs.

In exceptional cases descending aortic aneurysm may
become the cause of a bronchial obstruction that can ma-
nifest itself as a chronic cough, shortness of breath, hae-
moptysis, recurrent pneumonia, atelectasis.”>58

A possibility of treatment is the insertion of an expan-
dable stent in the main bronchus, but in the view of the
high external pressure of the aneurysm it can lead to the
incidence of an aorto-bronchial fistula and fatal pulmo-
nary bleeding during the insertion of the stent.>'° The-
re are other complications including granulation tissue
formation, stent migration, metal fatigue, stent removal,
mucus plugging, and halitosis." In this case the insertion
of a bronchial stent was ineffective due to hypergranula-
tion and mucostasis in stent.

Another possibility is the insertion of a stent graft in
the descending aorta with subsequent reduction in bron-
chial compression, but due to kinking of the descending
aorta we can predict this only with a great difficulty, and
there is also a risk of progression of the compression of
bronchus in the case of endoleak. Therefore resection of
the thoracic part of the aorta was selected.

The surgical replacement of the descending aorta also
eliminates external compression of bronchus and may
constitute a radical solution of the problem.

Conclusion

Compression of the left main bronchus as a result of ane-
urysm and kinking of the descending aorta is a very rare
pathology. In our case endotracheal treatment with in-
sertion of expandable stent was not successful. The only
possible solution was surgical reconstruction.
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Kontext: Srde¢ni selhani (heart failure, HF) se snizenou ejek¢ni frakci (HF with reduced ejection fraction,
HFrEF) predstavuje zdvazny problém verejného zdravi, protoze je diagnostikovano u vice nez 2 % obecné
populace. Farmakoterapie je zalozena na podavani rady 1éciv s prokazanym tcinkem na snizeni mortality
a poctu hospitalizovanych osob. Pres durazna oficialni doporuceni (guidelines) kardiologickych spole¢nosti
déavkovani Iéciv v rutinni klinické praxi tradicné nevede k dosazeni hodnot krevniho tlaku uvadénych v kli-
nickych studiich. Zda se, Ze stejné je tomu v pfipadé kombinace sacubitril/valsartan, jeji pfinos je nicméné
uspokojivy.
Kazuistika: Popisujeme pfipad 67letého muze s HFrEF v dlsledku dilata¢ni kardiomyopatie, u néhoz byla
zahajena lécba kombinaci sacubitril/valsartan. Pro nizky krevni tlak nebyl pacient schopen tolerovat Upravy
davek dané kombinace. Pies toto omezeni byly po Sesti mésicich [écby dosazeny pfiznivé vysledky ve smyslu
kvality Zivota a funk¢ni kapacity.
Zavér: Kombinace sacubitril/valsartan zlepsuje kvalitu Zivota u pacientl se srdecnim selhanim, i kdyz kvali
nizkému tlaku nelze podavat cilové davky.

© 2021, CKS.

ABSTRACT

Background: Heart failure (HF) with reduced ejection fraction (HFrEF) is a significant public health issue,
affecting more than 2% of general population. Therapy includes multiple medications proven to decrease
mortality and hospitalization rates. Despite strong guideline recommendations, dosing in routine clinical
practice has traditionally failed to reach the same levels achieved in clinical trials. The same seems to occur
with sacubitril/valsartan but the benefits are still satisfactory.

Case presentation: We report the case of a 67-year-old male patient suffering from HFrEF resulting from
dilated cardiomyopathy who started therapy with sacubitril/valsartan. The patient was unable to tolerate
dose adjustments of the drug due to low blood pressure. Despite this limitation, good results in terms of
quality of life and functional capacity have been reached after six months of treatment.

Conclusion: Sacubitril/valsartan improves quality of life in patients with heart failure even when target dose
is not reached due to low blood pressure.
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Background

HF is a clinical syndrome characterized by breathlessness,
ankle swelling, and fatigue that may be accompanied
by signs as elevated jugular venous pressure, pulmonary
crackles, and peripheral oedema caused by a structural
or functional cardiac abnormality, resulting in a reduced
cardiac output and elevated intracardiac pressures at rest
or during stress. Transthoracic echocardiography is the
first-line imaging modality."* With an estimated preva-
lence of 2% in general population and over 23 million
people worldwide, heart failure (HF) is a growing emer-
gency. Despite the use of guideline-directed medical the-
rapies such as angiotensin-converting enzyme inhibitors,
beta-adrenergic blockers, angiotensin receptor blockers,
and mineralocorticoid receptor antagonists HF remains
a leading cause of morbidity, mortality, and health care
expenditures. Recently, a new therapeutic class called
ARNI (angiotensin receptor neprilysin inhibitor) has been
developed, acting on the renin-angiotensin-aldosterone
system (RAAS) and the neutral endopeptidase system. Sa-
cubitril/valsartan is the first drug belonging to this class
and for sure the newest strategy in HF therapy as already
recommended by the latest guidelines.*®

Case presentation

A 67-year-old male patient was admitted to the Cardio-
logy ward of our Center due to worsening heart failure.
The diagnosis occurred in the first place two years before
when the patient underwent echocardiography sugges-
ted by his Family Doctor to explore the cause of a new
onset dyspnea; the exam showed dilated cardiomyo-
pathy, confirmed by coronary angiography that found

no significant lesions. Since then, the patient was taking
medical therapy with bisoprolol 5 mg o.d., enalapril 5 mg
0.d., spironolactone 50 mg o.d. and furosemide 25 mg as
needed.?

At hospital admission, the patient presented with
a NYHA Class lll HFrEF despite optimal medical therapy
with swelling of the feet and ankles, fatigue, palpitation
(95 bpm) and dyspnea. Blood pressure was 125/70 mmHg,
Sp0O, 91%. We performed ECG that showed sinus rhythm,
as already shown in older tracings, and echocardiogra-
phy that confirmed the diagnosis of left ventricle volu-
me overload with reduced ejection fraction (EF) around
30%. Blood samples were taken to assess complete blood
count, renal function, electrolytes and B-type natriuretic
peptide (BNP). Except BNP (856 pg/dl) everything else was
fine so we decided to administer i.v. loop diuretics to re-
duce volume overload while monitoring blood pressure
to avoid hypotension. In a couple of days the patient was
discharged with the same therapy, except for furosemide
that was given every day b.i.d., and with an outpatient
appointment after one month to offer consultation and
monitoring of developments in the treatment program.
When we met again, the patient had exertional dyspnea
and referred fatigue during daily activities (NYHA lIl).
We administered the Kansas City Cardiomyopathy Ques-
tionnaire (KCCQ) to the patient and he underwent the
six-minute walk test (6MWT) to assess his physical limi-
tations due to heart failure. Then we repeated echocar-
diography, performing global longitudinal strain (GLS)
evaluation,®'3 and checked again for renal function (K 4,1
mg/dl, Na 140 mg/dl, creatinine 0.8 mg/dl), BNP (633 pg/
dl), N-terminal pro-B-type natriuretic peptide (NT-proB-
NP) (971 pg/dl) and blood pressure (110/70 mmHg). After
careful evaluation of all test results, we decided to switch
from previous therapy with enalapril 5 mg o.d. to sacubi-
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Fig. 1 - A close follow up during the first 6 months of treatment with sacubitril/valsartan demontrated a reduc-
tion of NT-proBNP and BNP levels. Functional capacity, evaluated by the 6MWT, improved from baseline to 6
months. The KCCQ showed major improvements in self-assessed quality of life.
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tril/valsartan 24/26 mg b.i.d. and we planned a close fo-
llow up.' '8 The patient was examined every 3 months for
one year. After 12 weeks of treatment exertional dyspnea
completely disappeared and fatigue reduced significant-
ly. The KCCQ showed major improvements in self-assessed
quality of life while the 6MWT results were remarkable
with 42 more meters walked in 6 minutes. BNP reduced
slightly and NT-proBNP levels decreased by 35%. Encou-
raged by these results we titrated sacubitril/valsartan to
49/51 mg b.i.d., reducing furosemide to 25 mg o.d.

Ten days after, patient’s wife reached us on the phone
to tell us her husband was feeling worse, tired, and dizzy,
and that his blood pressure was around 90/60 mmHg. We
checked him up and reverted sacubitril/valsartan to the
lower dosage to prevent hypotension. Six months after
starting therapy with ARNI, improvement of early sym-
ptoms was stable despite unoptimized therapy.'*'> KCCQ
Overall Summary Score improved by 13 points while func-
tional capacity increased by 30%. BNP levels were lower
(237 pg/dl) as NT-proBNP levels (624 pg/dl) (Fig. 1).

Discussion

The goals of treatment in patients with HF are to impro-
ve their clinical status, functional capacity, and quality
of life, prevent hospital admission, and reduce mortali-
ty. Neuro-hormonal antagonists (ACEls, MRAs and beta-
-blockers) have been shown to improve survival in pati-
ents with HFrEF and are recommended for the treatment
of every patient with HFrEF, unless contraindicated or not
tolerated.! Sacubitril/valsartan is therefore recommended
to replace ACEIls in ambulatory HFrEF patients who re-
main symptomatic despite optimal therapy.¢'4'> There is
evidence that in clinical practice the majority of patients
receive suboptimal doses of ACEl. The same seems to be
true with ARNI;%8415 however, in our case, sacubitril/val-
sartan improvements over quality of life and functional
capacity remained equally impressive. Though our pa-
tient never reached optimal titration (sacubitril/valsartan
97/103 mg b.i.d.), exertional dyspnea and fatigue reduced
significantly in three months of treatment and the impro-
ved health status was stable over the following weeks.
Our patient never required another admission at our hos-
pital throughout the whole year of follow up. He only ex-
perienced one minor and transient hypotensive episode,
quickly fixed by down titrating sacubitril/valsartan to the
lower dosage. It appears that patients with HFrEF who
already take optimal medical therapy but still suffer from
typical symptoms may benefit from an upgraded therapy
with sacubitril/valsartan even when low blood pressure
levels could stop the physician from prescribing the drug.
We observed that quality of life and functional capacity
are quickly enhanced by the drug at its lowest dosage
despite the impossibility to up titrate it.

Conclusions

The present case shows how quality of life improvements
in patients with HFrEF can be achieved with sacubitril/val-
sartan even when target dose is not reached due to low

blood pressure. Sacubitril/valsartan appears safe, well to-
lerated, with few risks for adverse effects.
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Karcinoidové srde¢ni onemocnéni u pacientky
s primarnim ovarialnim karcinoidem
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Karcinoidové srdecni onemocnéni je souhrnné oznaceni pro viechna onemocnéni srdce, kterd vznikaji v d-
sledku plisobeni neurohumoralnich latek produkovanych karcinoidem. Ve vétsiné pripadu se jedna o posko-
zeni pravostrannych srdecnich chlopni, dominantné insuficienci trikuspidaini chlopné, a vede k pravostran-
nému srdecnimu selhavéani. U mensi ¢asti pacientd, priblizné do 10 %, mGze postihovat i mitrélni a aortdini
chlopen. V prezentované kazuistice uvadime pripad pacientky s diagnézou raritniho primarniho karcinoidu
ovaria, klinicky pritomnym karcinoidovym syndromem, vcetné postizeni srdecnich chlopni, a to netypickou
formou komplexniho pravo- i levostranného postizeni a také rychlou klinickou progresi onemocnéni.

© 2021, CKS.

ABSTRACT

Carcinoid heart disease is a collective term for all heart diseases that result from the action of neurohumoral
substances produced by carcinoids. In most cases, it is a dysfunction of right-sided heart valves, predomi-
nantly the tricuspid valve's insufficiency, leading to right heart failure. A small proportion of patients, up
to approximately 10%, may also affect the mitral and aortic valves. In the case report, we present a patient
diagnosed with a rare primary ovarian carcinoid, clinically present carcinoid syndrome, including both right-

Tricuspid valve insufficiency

Uvod

Karcinoid je nador vychazejici z bunék difuzniho neuro-
endokrinniho systému. Jde o relativné vzacny nédor s in-
cidenci pfiblizné 2-3 na 100 000 obyvatel, vlivem zlep3eni
diagnostiky se stoupajicim tendenci vyskytu."? Nejcastéji
se nachdzi v gastrointestinalnim traktu (70 %), nasleduje
bronchidlni karcinoid (25 %), ztidka jiné lokalizace — jatra,
ovaria, $titna zlaza a dalsi."3

Klinicky obraz onemocnéni vychazi z lokalizace nado-
ru, mistniho rastu a z jeho hormondlni aktivity. Vlivem
sekrece rGznych neuroendokrinnich mediatord (zejména
serotonin, neuropeptid K, kininy, prostaglandiny a dalsi
endokrinni aktivni [atky) a v zavislosti na jejich mnozstvi se
klinicky projevuje fadou symptom0 — tzv. karcinoidovym
syndromem. Ten zahrnuje kozni flush, prijmy, kolikovi-
té bolesti bficha, zachvaty dusnosti pfi bronchokonstrikci,
postizeni srdecnich chlopni vedouci k srde¢nimu selhani.

and left-sided heart valve involvement and rapid clinical progression of the disease.

Vazoaktivni latky jsou metabolizovany v jatrech, plicich
a mozku. Typicky karcinoidovy syndrom se vyskytuje pfi-
blizné u 50 % pacientd, a to obvykle u téch nemocnych,
kde serotonin a dalsi latky uniknou degradaci v jatrech —
u pacientd s pfitomnym metastatickym postizenim jater,
s bronchiadlnim karcinoidem nebo karcinoidem ovaria.?

Karcinoidové srde¢ni onemocnéni (carcinoid heart dis-
ease, CHD), oznacované téz jako Hedinger(v syndrom, je
souhrnné oznaceni pro vsechny formy onemocnéni srdce
u pacientt s karcinoidovym syndromem. Postihuje az 60 %
z téchto pacientl a je spojeno s horsi prognézou. Nejcas-
téji se jedna o postizeni srde¢nich chlopni. U pacientt s ne-
okluzivni korondrni ateroskleré6zou mohou vysoké hodno-
ty serotoninu zpUsobit korondrni vazospasmus. Dalsi va-
riantou CHD je metastatické postizeni myokardu vyskytu-
jici se asi ve 4 % pripadl. Vzacné dochdzi vlivem zvysené
aktivity sympatiku u pacientl s karcinoidem k rozvoji ko-
morovych a supraventrikularnich tachyarytmii.*

Adresa pro korespondenci: MUDr. Eva Kapsova, Oddéleni kardiovaskularni, Interni a kardiologicka klinika, Fakultni nemocnice Ostrava, 17. listopadu 1709,
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Ctyfiasedmdesatiletd pacientka byla dosud lé¢ena pro
arterialni hypertenzi, dyslipidemii a anxiézné depre-
sivni syndrom. V anamnéze je ddle uveden stav po
ischemické cévni mozkové piihodé (iCMP) v povodi
pravé stiedni mozkové tepny (ACM) pred 25 lety. Pred
péti mésici pak byla pacientka hospitalizovéana na neu-
rologickém oddéleni pro recidivu iCMP v povodi ACM
vpravo aterotrombotické etiologie s levostrannou
centrdlni hemiparézou. V ramci dosetfovani etiologie
iCMP bylo provedeno transtorakalni echokardiogra-
fické vysetieni (TTE) s ndlezem zachované systolické
funkce levé komory (LK) s ejek¢ni frakci 60 %, lehké
dilatace levé siné, ostatni srde¢ni oddily nedilatovany,
trikuspiddlni, mitrdlni a aortdlni regurgitace I. st. Do-
porucenou jicnovou echokardiografii odmitla. Byla Ié-
¢ena konzervativné (kyselina acetylsalicylova, statin).
V dalSim prubéhu byla pacientka stabilizovana, s fru-
stni centralni levostrannou hemiparézou a nasledné
v dobrém klinickém stavu propusténa do domaci péce.

O pét mésica pozdéji byla pacientka odesland prak-
tickym Iékarem k hospitalizaci na kardiologické oddé-
leni pro progresi dusnosti. Pacientka pfi pfijmu udava
zhorsujici se dusnost, nyni jiz pfi minimdlni namaze,
dale pfiblizné tfi mésice trvajici prajmy, stéZuje si na
nechutenstvi a vdhovy Ubytek (10 kg za 3 mésice). Pfi
vstupnim vysetfeni je pacientka cyanotickd, pfri reci
se zadychavd, auskultacné jsou pritomny chripky na
plicnich bazich a Selest v prekordiu, dolni koncetiny
bilateralné s perimaleolarnimi otoky. Pulsnim oxymet-
rem zjisténa hyposaturace (na kyslikové terapii 85 %),
tlak krve 130/70 mm Hg, tepova frekvence 70/min. V la-
boratornim vysetieni je lehka polyglobulie (erytrocyty
5,2x 10'?/l, hemoglobin 163 g/l), mirna elevace jaternich
enzymu (alanintransferaza 0,61 pkat/l, aspartattrans-
ferdza 0,89 pkat/l, glutamyltransferdza 1,28 pkat/l)
a zvyseni hodnot N-termindlniho fragmentu natriure-
tického propeptidu typu B (NT-proBNP) (3 368 ng/l).
Rentgen srdce a plic s obrazem dilatace srde¢niho sti-
nu a méstnanim v malém obéhu. Byla zahajena terapie
kardidlni insuficience, podavana diuretika, symptoma-
tickd terapie prajmU a nutri¢ni podpora.

V uvodu hospitalizace doplnéno TTE s vyraznou
progresi nalezu ve srovnani s neddvnym vysetfenim.
Nové byly popisovany vyznamné regurgitacni vady na
trikuspidalni (Tri), mitralni (Mi) a aortalni (Ao) chlop-
ni, lehka regurgitace na pulmonalni (Pu) chlopni. Za-
stala zachovana systolickd funkce nedilatované levé
komory, pfitomna lehka dilatace pravé komory (bazal-
né v A4C projekci 46 mm) a dilatace obou sini (leva sin
47 x 61 mm, prava sin 48 x 58 mm). Mitrdlni chlopen
méla ztlustélé cipy, zadni cip byl rigidni s regurgitaci
podél stény az do baze dilatované levé siné, aortalni
regurgitace se stfrednim jetem do vrcholu levé komory
(obr.1). Na Tri chlopni byla pfitomna masivni regurgi-
tace pfi vytazeni cipl do komory s insuficienci jejich
koaptace. Masivni trikuspidalni regurgitace zpuUsobi-
la ekvalizaci tlak mezi pravou sini a komorou a za-
stfela potencidlni pritomnost plicni hypertenze (obr.
2, video 1). Ze subxifoidea bylo zobrazeno ve stfedni
¢asti mezisifového septa ztenceni a aneurysmatické

Obr. 1 - Transtorakalni echokardiografie, mitralni chloperi: zesileni
cipt mitralni chlopné, mitralni regurgitace

Obr. 2 - Transthorakalni echokardiografie: (A, B) dilatace pravé
siné, trikuspidalni chlopen: zkraceni slasinek, restrikce cipt, defekt
koaptace; (C) vyznamna trikuspidalni regurgitace: defekt koaptace,
plocha a délka propagace regurgitacniho jetu; (D) CW dopplerov-
ské zobrazeni: triangularni denzni dopplerovsky signal s ¢asnym
vrcholem Tri regurgitace; (E) PW dopplerovské zobrazeni: jaterni
zila: reverzni systolicky pritok, dilatace dolni duté zily. Tri - triku-
spidalni.
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Obr. 3 - Transtorakalni echokardiografie, pozice ze subxifoidea: (A)
ztenceni stfedni casti IAS s aneurysmatickym vyklenovanim a (B)
malym LP zkratem. IAS - interatridlni septum; LP - levopravy.

ly prdjmy, nechutenstvi, pacientka byla celkové sla-
bd. Byla vyloucena infek¢ni etiologie prajmu — stolice
kultivaéné negativni, klostridiovy toxin neprokazan,
sérologické vysetieni k vylouceni virové etiologie ne-
gativni. V ramci diferencidlni diagnostiky byl odebran
tyreotropni hormon (TSH), ktery byl rovnéz v normal-
nich hodnotach. Nasledné bylo gastroenterologem
doporuceno endoskopické vySetfeni gastrointestinal-
niho traktu (GIT) k vylou¢eni malignity. Byla prove-
dena gastroskopie s ndlezem cetnych ulceraci jicnu
a viedové choroby gastroduodena a déale koloskopie
s nalezem divertikulézy sigmoidea a suspektnim utla-
kem rektosigmoidedlniho pfechodu. Bylo doplnéno CT
bficha, kde byla verifikovana rozsahla expanze levého
ovaria (75 x 84 x 84 mm). Gynekology byla zvazova-
na laparotomie s peropera¢nim vyhodnocenim nale-
zu. Pfipadné operacni zakroky ale pacientka odmitla.
K chirurgické laparotomii byla kontraindikovéna také
multidisciplindrnim tymem (anesteziolog, kardiolog,
gynekolog). V prlbéhu hospitalizace dochazi k dal-
$imu zhorsovani celkového stavu pacientky, progre-
dovala zejména celkova slabost a nechutenstvi, paci-
entka po 19 dnech hospitalizace zemrela. Nasledna
klinickd pitva diagnostikovala inzuldrni karcinoid
levého ovaria (obr. 4, 5). Pfi histologickém vysetfeni
byl v oblasti pravé komory srde¢ni popsan vazivové
zesileny endokard, zbytnéld svalova vldakna, myokard
infiltrovan strukturou organoidné utvareného, zcasti
inzularniho karcionoidu (obr. 6).

Obr. 4 - Struktury neuroendokrinniho tu-
moru s tubularni a misty inzularni Upravou
(hematoxylin-eosin, zvétseni 40x, Olympus
BX61)

vyklenovani s drobnym levopravym zkratem (obr. 3).
V perikardialnim prostoru byl za zadni, spodni a late-
ralni sténou popisovan hyperechogenni lem 16 mm.
Byla doplnéna magnetickd rezonance srdce, kde na-
lez byl verifikovan jako perikardialni lipomatoéza in-
ferolaterdlné. Pacientka byla vysetiena také plicnim
lékafem, véetné provedeni spirometrie, pletysmogra-
ficky byla zjisténa pouze obstrukce v periferii dycha-
cich cest. Vzhledem k vyse uvedenému jsme planovali
provedeni transezofagedlni echokardiografie s bliz-
$im zamérenim na chlopenni vady a zkratovou vadu,
které ale z davodu zhorseni klinického stavu nebylo
provedeno. | pres symptomatickou terapii dale trva-

Obr. 5. - Struktury neuroendokrinniho tu-
moru, ktery je tubularné i solidné utvare-
ny v imunohistochemickém barveni proti-
latkou CD56, které je pozitivni v prikazu
neuroendokrinnich tumort (CD56, zvétseni
100x, Olympus BX61).

Obr. 6 - Pasmo vazivové zesileného en-
dokardu bez zanétlivé celulizace, vzniklé
v souvislosti s karcinoidovym syndromem
(hematoxylin-eosin, zvétSeni 40x, Olympus
BX61)

Diskuse

Primdrni ovaridlni karcinoid je raritni diagnézou, v této
lokalizaci se nachdazi v 1-2 % pfipadd. Karcinoidy tvo-
fi pouze 0,3-0,5 % z ovarialnich neoplazii.>® K rozvoji
karcinoidového syndromu dochdzi u 15 % pacientek
s timto onemocnénim a u poloviny z nich vede k posko-
zeni srde¢nich chlopni.” Neuroendokrinni mediatory jsou
uvolfiovany pres ovaridlni venézni systém pfimo do sys-
témového obéhu a k poskozeni srdce muze dojit i bez
pFitomnosti jaternich metastéz. Casné stanoveni diagné-
zy onemocnéni je nékdy obtizné, priznaky se objevuji
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obvykle az v pozdni fazi, kdy je jiz prognéza pacientek
nepfizniva.

V pfipadech popisovanych v odborné literatufe jsou
ovaridlni karcinoidy doprovazeny vétsinou postizenim
pravostrannych srde¢nich chlopni. Pokud je ndm znamo,
kazuistiky s karcinoidem ovaria s postizenim mitralni
a aortdlni chlopné byly publikovany pouze v ojedinélych
pripadech.’?®

Postizeni srdecnich chlopni je nej¢astéjsim projevem
CHD. Vlivem vySe zminénych cirkulujicich substanci
uvolfiovanych nddorem dochazi ke stimulaci serotoni-
novych receptoru (zejména receptory 5-HT2B) na chlop-
nich a nadprodukci transformujiciho rastového faktoru
beta, (TGFB,). Po uvodnim endokardialnim poskozeni
vede k subendokardialni fibréze. Ta postihuje hlavné
chlopenni cipy a zavésny aparat. Fibrotické plaky sloZe-
né z fibroblastd, hladkych svalovych bunék a extracelu-
larni matrix (s absenci elastickych vldken) se nachazeji
dominantné na vytokové strané trikuspidalni a pulmo-
nalni chlopné. ZpUsobuji ztlusténi a zkrdceni cipu, zu-
zeni anulu, fazi subvalvularniho aparadtu a v dasledku
toho dochazi k retrakci cipd a poruse jejich koaptace.
Casto zustavaji takto postizené cipy v polooteviené
pozici a zpusobuji stenézu chlopenniho usti.*' Typicky
postihuje pravostranné srdecni chlopné (trikuspidalni
regurgitace 92-100 %, trikuspidalni sten6za 38-44 %,
pulmonalni regurgitace 31-38 % a pulmonalni stenéza
28-31 %) a vede k pravostrannému srdecnimu selhava-
ni."'2 V plicnim Fecisti nadsledné dochazi k metabolické
pfeméné vazoaktivnich latek. K postizeni levostrannych
srdecnich chlopni tedy dochazi jen u mensi ¢asti pripadd.
Udaje v literatufe se razni od 0 do 39 %, vétiinou je uva-
déno do 10 %. Jde o pacienty s pfitomnym perzistujicim
foramen ovale (PFO) nebo defektem septa sini (ASD),
u bronchialniho karcinoidu nebo u pacientd s velmi vy-
sokymi hodnotami vazoaktivnich latek (zejména pacien-
ti s metastatickym postizenim jater).?

Infiltrace myokardu karcinoidem se vyskytuje u 4 %
pacientd s CHD. Obvykle tvofi homogenni, ohrani¢ené
Iéze v myokardu komor, neinfiltrujici do okolnich struk-
tur. Nadory mensi nez 1 cm obvykle nejsou detekovany
pfi echokardiografickém vysetieni, pro jejich diagnostiku
je lepsi pouziti PET/CT. Projevy onemocnéni jsou rizné,
od asymptomatickych pripadl az po priznaky z obstrukce
vytokového traktu komor.?

Diagnostika karcinoidu se opira o pruakaz kyseliny
5-hydroxyindoloctové (5-HIAA) ve 24hodinovém sbéru
moci. Kyselina 5-hydroxyindoloctova je metabolitem se-
rotoninu a je z 95 % vylu¢ovana moci. Normalni rozmezi
odpadu 5-HIAA je 0-50 pmol/24 hodin. Pacienti s karci-
noidovym syndromem maji ve sbéru moci zvysené kon-
centrace 5-HIAA, u pacientd s CHD jsou tyto hodnoty zvy-
Seny az desetinasobné. Dal$im nddorovym markerem jsou
zvysené hodnoty chromograninu A. Jak diagnosticky, tak
prognosticky vyznam u pacientt s CHD ma stanoveni hod-
noty NT-proBNP.>13.14

Lécba CHD vyZaduje multidisciplindrni pristup, zahr-
nuje farmakoterapii a chirurgickou lécbu. U pacientd
s karcinoidovym syndromem je indikovdna systémova
lécba analogy somatostatinu, ktera inhibuji nddorovou
sekreci serotoninu. Podavaji se jejich depotni analoga

nebo v druhé linii, s mensim efektem interferon alfa, bud’

v monoterapii, nebo v kombinaci s analogy somatosta-
tinu. Lécba analogy somatostatinu velmi dobre potlacu-
je pfiznaky spojené se sekreci neuroendokrinnich latek
a vede ke snizeni jejich plazmatické koncentrace. Nevede
ale k regresi CHD a nezlepsuje progndzu téchto pacientu.
Mimo tuto specifickou terapii jsou pacienti [éceni stan-
dardni terapii srde¢niho selhani. Lécba chlopennich vad
je chirurgickd — ndhrada postizené chlopné. U pacientt
s vysokym operacnim rizikem je mozné provedeni balon-
kové valvuloplastiky. V prvni fazi je obvykle provedeno
chirurgické odstranéni tumoru po predchozi pfipravé so-
matostatinem. Nasledné je proveden kardiochirurgicky
zakrok. V literature jsou rovnéz uvedeny pfipady, kdy je
intervence na chlopnich pro zavazné limitujici postizeni
predfazena operaci tumoru.®

CHD je spojeno s horsi prognézou, odhadovana tfileta
mortalita je u téchto pacientl 31 %, zatimco u pacientU
bez srdecniho postizeni je polovi¢ni.™

Zaveér

Karcinoidy patfi mezi relativné vzacné nadory. Vzhledem
k CHD se s nimi viak mGZeme setkavat i u pacientd vy-
Setfovanych na kardiologii. V diferencidlni diagnostice
bychom méli zvazit CHD u pacientt s anamnézou protra-
hovanych prdjmu, pacientd s karcinomem v oblasti GIT,
s bronchialnim nebo ovaridlnim karcinomem a soucas-
nym nalezem regurgitaci nebo stenéz na trikuspidalni
a pulmonalni chlopni. V pokrocilych stadiich onemocnéni
nebo v pripadé vyskytu PFO nebo ASD muze dojit k pro-
gresi postiZzeni na levostranné chlopné. CHD vede k srdec¢-
nimu selhdvani a je hlavni pfi¢cinou morbidity a mortality
pacientt s karcinoidovym syndromem.

Prohlaseni autorli o mozném stretu zajmu
Zadny.

Financovani
Zadné.

Prohlaseni autort o etickych aspektech publikace
Autofi prohlasuji, Ze kazuistika byla vypracovana podle
etickych standardd.
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Kontext: Aneurysma na plicnici je vzacné postizeni v dusledku zatéze cévni stény pfi postupné dilataci. Jed-
noznacna definice a Udaje o prevalenci tohoto postizeni nejsou k dispozici. Plicni hypertenze je navic Zivot
ohrozujici a progredujici postizeni vyzaduijici specifickou lécbu.
Kazuistika: Popisujeme pripad 62leté bélosky s idiopatickou plicni hypertenzi a inoperabilnim obrovskym
aneurysmatem na opakované disekované plicnici. Diagnéza byla stanovena snadno echokardiograficky a vy-
pocetni tomografii. Obtizné bylo naopak rozhodovani o [écbé, protoze operatéri odmitli provést chirurgické
odstranéni aneurysmatu. Pacientku jsme |écili farmakologicky medikaci specificky ur¢enou pro plicni hyper-
tenzi s cilem snizit tlak na plicnici.
Diskuse: Popisujeme velmi vzacné a nesmirné zavazné postizeni charakterizované piitomnosti plicni hyper-
tenze Ucinné lécené vhodnou peroralni trojkombinaci spolu s inoperabilnim aneurysmatem na opakované
disekované plicnici.

© 2021, CKS.

ABSTRACT

Background: Pulmonary artery aneurysm is a rare condition related to the stress that the vascular wall under-
goes with progressive dilation. A clear definition and its prevalence are not available. Pulmonary arterial
hypertension is also a life-threatening and progressive condition which requires specific therapies.

Case report: We describe the case of a 62-year-old Caucasian woman with idiopathic pulmonary arterial
hypertension and inoperable giant pulmonary artery aneurysm associated with recurrent vessel dissection.
Diagnosis was simple with the use of echocardiography and computed tomography. Conversely, deciding
on the treatment was difficult, because surgeons declined to perform surgical repair of the aneurysm. We
treated the patient medically with specific drugs for pulmonary arterial hypertension assuming to reduce
the load pressure on the vascular wall of the pulmonary artery.

Discussion: We describe a very rare and extremely serious condition characterized by the concomitant pre-
sence of pulmonary arterial hypertension appropriately treated with effective triple oral combination thera-
py and inoperable pulmonary artery aneurysm with recurrent dissection.
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Learning points

Pulmonary arterial hypertension and pulmonary artery
dissection are rare but life-threatening conditions.

Management of pulmonary arterial hypertension is
known while there are no specific guidelines for treat-
ment of pulmonary artery aneurysm.

When surgical treatment of pulmonary artery aneu-
rysm is contraindicated, it is advisable to reduce the pres-
sure load on the vessel wall.

Introduction

Pulmonary arterial hypertension (PAH) and pulmonary
artery aneurysm (PAA) are rare conditions with severe
complications and they often exist simultaneously. PAA
is related to the stress that the vascular wall undergoes
with progressive dilation of the artery.! Although some
authors have proposed a 4 cm cut-off,? a clear definiti-
on of PAA is not available.? Furthermore, life-threatening
complications, such as dissection, airway compression, and
thrombus formation in situ, are more common in patients
with large aneurysm.* Due to its low prevalence, the op-
timal management is still unclear. However, non-invasive
imaging techniques have become more widespread, so

the diagnosis of PA aneurysm, which was previously not
recognized as a major problem, may become more fre-
quent and a clinical problem in the near future. While the
management of PAH is now widely shared® and its pro-
gnosis has improved with the development of new drugs,
it is unclear whether these therapies can also be effective
to change the natural course of the PA aneurysm. Usually,
lung transplantation (LTX) is the last treatment option for
patients with end-stage PAH. While, in patients with con-
comitant PAH and PAA heart-lung transplantation can be
considered. We describe the case of a middle-aged wo-
man with idiopathic PAH and inoperable giant PAA as-
sociated with recurrent pulmonary artery (PA) dissection,
assuming to reduce the load pressure on the vascular wall
with specific drugs for PAH.

Case history

In August 2015, a 62-year-old Caucasian woman presen-
ted to our hospital with acute shortness of breath and
left-sided chest pain. Her prior medical evaluation revea-
led a history of vasoreactive PAH treated with calcium
channel blockers with a slight PA dilatation about fifteen
years ago. Her electrocardiogram revealed negative pre-
cordial T-wave and chest radiography showed cardiome-

Fig. 1 - (A) Electrocardiogram showing widespread alterations of the ST-T segment. (B) Chest radiography demonstrating cardiomegaly,
marked mediastinal enlargement occupying the left thorax and deviation of the carina.

TIMELINE

August 2015
September 2015
December 2015
February 2016
2016-2017

August 2018
January 2019

5th February 2021
28th February 2021

Clinical stability

Sudden death at home

Diagnosis of pulmonary artery aneurysm and pulmonary arterial hypertension
Up-front combination therapy (ambrisentan and tadalafil) for pulmonary arterial hypertension
Improvement of symptoms and pulmonary hemodynamic parameters

First dissection of pulmonary artery without cardiac surgery

Clinical worsening and add-on therapy for pulmonary arterial hypertension with selexipag
Improvement of symptoms and pulmonary hemodynamic parameters
Second dissection of pulmonary artery without cardiac surgery
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Fig. 2 - Basal transthoracic echocardiography showing a high value of pulmonary artery systolic pressure (A) and confirmed the dilatation

of pulmonary artery (B).

6.1cm

Fig. 3 - Computed tomographic angiography showing diffuse pericardial effusion (A) and thrombus in the right PA trunk, with aneurysm
(maximum diameter 61 mm) affecting the pulmonary artery and its main branches (B).

galy and dilation of the main pulmonary artery (Fig. 1).
A transthoracic echocardiography (TTE) demonstrated:
dilated right atrium and ventricle, severe systolic dysfunc-
tion (tricuspid annular plane systolic excursion [TAPSE] =
13), moderate tricuspid regurgitation with systolic pul-
monary artery pressure (sPAP) of 120 mmHg, dilatation
of the main PA (57 mm), right (40 mm) and left (26 mm)
PA branches, moderate pulmonary regurgitation and di-
ffuse and moderate pericardium effusion (Fig. 2). The left
sided chambers were normal. High-sensitive troponin-T
(0.066 ng/mL), d-dimer (3.6 mg/L) and NT-proBNP (988 ng/
mL) levels were increased. At admission, in our cardiolo-
gic department, the patient was hemodynamically stable
(heart rate: 70 bpm; blood pressure: 130/80 mm Hg) and
fully asymptomatic. Considered clinical presentation su-
ggesting acute pulmonary embolism or PA dissection, the
patient underwent a computed tomographic (CT) angio-
graphy that showed an aneurysm affecting the main PA
(Fig. 3) and thrombus in the trunk and right PA. Seconda-
ry causes for pulmonary hypertension (PH) were excluded
according to the protocol described in the PH guidelines

of the European Society of Cardiology (ESC).® A right car-
diac catheterization showed a mean PA pressure (mPAP)
of 69 mmHg with a cardiac output (CO) of 2.6 L/min and
elevated pulmonary vascular resistance (PVR, 13.5 WU),
with negative nitric oxide test. Cardiac surgeons consul-
ted decline to perform surgical correction of the PAA,
despite the possibility of impending rupture, because of
the high peri-operative risk. The only remaining alter-
native was conservative but intensive treatment of the
PAH by pharmacologic vasodilation. Therefore, the pati-
ent was treated with initial upfront combination therapy
of PAH (tadalafil and ambrisentan) according to current
PH guidelines of the ESC (Class I, LOE B). The patient was
discharged from hospital without oral anticoagulation
therapy (OAT) for the elevated risk of aneurysm ruptu-
re and potential indication for OAT in case of improve-
ment of pulmonary hemodynamics. The patient’s quality
of life improved moderately and the right ventricular sy-
stolic pressure, as estimated by TEE, gradually decreased
from 120 mmHg to 90 mmHg. In February 2016, the pa-
tient was admitted again to our department with chest
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6.1cm

5.1 cm

5.6 cm

11.9 cm

10.2 cm

10.7 cm

Fig. 4 - Computed tomographic angiography showing an increase of the pulmonary artery aneurysm: increased from 2015 - maximum

diameter 61 mm - to 2021 - maximum diameter 119 mm.

pain. CT scan showed, beyond the known dilation of PA,
a small and linear dissection. Despite the expected com-
plication, the patient was stable during hospitalization
with improvements of previous described symptomatolo-
gy. Excluding for the second time the surgical strategy,®
we decided to continue with the initial pharmacological
strategy. The patient had an uneventful 18-month period
follow-up with two specific drugs of PAH and OAT, with
outpatient checks every three months. During this period,
the control right cardiac catheterization showed mPAP
of 37 mmHg with a CO of 3.2 L/min. Regardless of the
noticeable improvements of right cardiac pressures the
patient maintained a moderate pulmonary regurgitation
and stable dilation of main PA on TTE. In August 2018,
the patient presented clinical worsening (FC WHO Ill) and
selexipag was added and titrated up to the maximum
tolerated dose of 1200 pg BID. During the follow-up, in
the suspicion of the left main coronary artery extrinsic
compression,’” coronary angiography was recommended.
The patient, however, refused. Therefore, myocardial
scintigraphy and coronary CT scan was performed with
negative results. In January 2019, the patient presented
in functional class WHO Il with NT-proBNP of 266 ng/mL
and ETT confirmed the unchanging “reverse remodeling”
of the right ventricle. In February 2021 the patient went
to the emergency room for chest pain. TTE showed linear
dissection of PA and severe pericardial effusion. CT scan
confirmed a dramatic increase in the size of the PA aneu-

rysm with associated dissection and limited hemorrhagic
spread (Fig. 4). The patient was transferred to the car-
diac surgery department, but a conservative strategy was
chosen once again. The patient was discharged in 8 days
asymptomatic and stable, with indication to continue the
therapy but she died suddenly at home 20 days later.

Discussion

We have described a rare case of PAA with recurrent
vessel dissection not susceptible to surgical correcti-
on in a patient with idiopathic PAH treated with triple
oral specific therapy”® and it highlights the difficulties in
managing these rare patients. Timing of eventual surgi-
cal repair of PAA is difficult to detect, especially when
PAH drug therapy is effective, and the patient cannot
be a candidate for lung transplantation. Furthermore, in
the presence of a giant PAA, the indication for heart and
lung transplantation becomes even more difficult due to
the small number of potential donors. Although the as-
sociation between PA dilation and PAH is frequent, se-
veral authors suggest that the natural history of PAA is
independent of the treatment of PAH.* It may rather be
related to structural changes in the vessel wall."™"* Fluid
hemodynamics is governed by the Law of Laplace, accor-
ding to which the wall stress is directly proportional to
the pressure and radius of the vessel wall and is inversely
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proportional to the wall thickness. Increasing the radius
and reducing the wall thickness increases the tension re-
quired to counterbalance the pressure. If the wall fails to
develop the necessary tension, the dilation of the vessel
increases again, making the aneurysm permanent. When
the parietal tension becomes insufficient to counteract
the internal pressure, the vessel goes through rupture
The pulmonary artery is defined “aneurysmal” when it
exceeds the normal upper limit of diameter of 2.9 cm,
even if some authors have proposed a cut-off of 4 cm™
reaching up to 6 or 8 cm to define “giant” PAA." From
the few data in the literature, the sudden rupture of the
PAA determines a mortality risk that reaches 100%.'®

The approximate incidence of PAA is 1 : 14000" and
it recognizes several causes, with a strong and frequent
correlation with PAH.

Classification

Aneurysm of the pulmonary artery is often an underdia-
gnosed disease. Today non-invasive diagnostic instru-
mental investigations allow an occasional but fundamen-
tal feedback to implement therapeutic strategies that can
slow the course of the disease. As mentioned above and
as shown in literature'™ there can be numerous triggers,
differentiating them into congenital and acquired (Ta-
ble 1). Among the congenital causes we classify left-right
shunt pathologies, represented by Eisenmenger syndro-
me,?® manifested in adulthood; congenital valvulopathies
such as pulmonary valvular stenosis or absent pulmonary
valve syndrome; connective tissue alterations that include
numerous diseases as Marfan syndrome,?' Ehler-Danlos
disease , Williams-Beuren syndrome?? and tuberous scle-
rosis.?

In the acquired causes aneurysms deserve attention
due to infections. Historically, diseases such as syphilis and
tuberculosis were the most common cause. Manifested
with fever, coughing and wheezing, agents such as fungi,

Table 1 - Classification of PAA

CONGENITAL ACQUIRED

Increased pulmonary blood flow Pulmonary artery
(Eisenmenger’s syndrome) hypertension (PAH)

Infections (bacteria,
fungi,viruses)

Congenital valvulopaties (pul-
monary valvular stenosis, absent
pulmonary valve syndrome)

Connectivitis abnormalities Malignancy
(Marfan syndrome, Ehler-Danlos
disease, Williams-Beuren syn-

drome, tuberous sclerosis)

Idiopathic pulmonary artery
aneurysm (IPAA)

Autoimmune diseases and
vasculitis (Behget's disease
syndrome, Hughes Stovin
syndrome)

latrogenic

Traumatic

IPAA - idiopathic pulmonary artery aneurysm; PAH — pulmonary
arterial hypertension.

bacteria, and viruses of any kind can be the cause. About
the viruses, a case due to infection with SARS-CoV-2 was
recorded this year.?* Among other causes we also consider
those from pulmonary hypertension, as in our case, iatro-
genic and for accidental trauma. Generally, all aneurysms
caused by infection, iatrogenic causes or accidental trau-
ma, are called pseudoaneurysms. Aneurysm of the pul-
monary artery is a very frequent component also in au-
toimmune diseases and vasculitis; of all Bechet syndrome
and Hughes Stovin Syndrome (HSS) are among the most
frequently associated pathologies to the PAA.%% We
must also consider the idiopathic pulmonary artery an-
eurysm (IPAA), described for the first time by Wessler and
Jaches,?”” whose diagnosis in the past was based on cardiac
catheterization or autopsy. Today with improvements in
scientific technology and in particular echocardiography,
or second level exams as cardiac magnetic resonance
(CMR) and cardiac computed tomography, more cases are
diagnosed.? Last but not least, there is a correlation with
malignant tumors, especially lung cancer.

Management of PAA

The management of PAA is not defined by specific gui-
delines; therefore the best treatment is decided based
on the patient’s medical history. According to the lite-
rature, conservative treatment could be recommended
in pulmonary hypertension with hemodynamic stability,
recommending regular follow-up for aneurysm size mo-
nitoring.?*3° The drugs used in this case correspond to va-
soactive substances: phosphodiesterase type 5 inhibitors,
endothelin receptor antagonists, and prostacyclin deriva-
tives, as indicated by the guidelines.

Surgery treatment represents the strategy most en-
couraged although not always applicable. Many patients
with severe pulmonary hypertension or poor respiratory
function are not eligible for surgery such as lobectomy
and aneurysmectomy. In these cases selective endovas-
cular transcatheter embolization approach may be pre-
ferred, in which through a femoral access a pigtail cath-
eter is localized at the bifurcation of the pulmonary trunk
delineating the vascular anatomy. Then aneurysma is
eliminated using embolic agents.

Furthermore, the surgical option becomes more indi-
cated when PAH with right heart failure is also present.?!
Some authors have suggested that surgical intervention
is recommended due to complications,3?33 while conser-
vative management is an option when changes in right
ventricular size are observed.** Another theoretical but
extremely high-risk procedure would have been a graft
repair of the PAA with repair/replacement of pulmonary
valve. However, this strategy is clearly inadvisable in pa-
tients affected by PAH because the progression of pulmo-
nary vascular and parenchymal disease may take a second
major surgical intervention.

In our case, the treatment with triple oral combination
therapy resulted in a marked improvement in pulmonary
hemodynamic parameters and ineffective on the progres-
sion of the PA aneurysm. However, in our opinion, the
reduction of pressure overload on a less resistant vessel
wall, using a combined oral therapeutic approach may
have contributed to reducing the risk of fatal vessel dis-
section for several years.
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Myxom je spojen s nespecifickymi symptomy podobnymi jinym srde¢nim onemocnénim. Pozdni resekce my-
xomu zhorsuje dalsi vyvoj onemocnéni, napfiklad rozvoj méstnavého srdecniho selhani, vznik arytmii, srde¢-
ni embolie, pfipadné nahlé srdecni smrti. Diagndzu je nutno stanovit a chirurgickou excizi srde¢nich myxo-
m, zvlasté téch s klky na povrchu, provést co nejdrive. Aby se zabranilo komplikacim, bylo nutno provést
dalsi diagnostické vysetieni umoznujici definovat typy myxom( pro ¢asné zahéjeni [écby. Popisujeme pfipad
sinového myxomu, ktery byl diagnostikovan a odstranén drive, nez byl median doby uvadéné ve starsi studii.
Tento ¢lanek upozoriiuje na vyznam casného stanoveni diagnézy a definovani typd myxom.

© 2021, CKS.

ABSTRACT

Myxoma shows unspecific symptoms similar to other cardiac disorders. Late resection of myxoma will worsen
output such as congestive heart failure, cardiac arrhythmia, and cardiac embolism, causing sudden death.
Early diagnosis and surgical excision of cardiac myxomas, especially with the villous surface, must be done
as soon as possible. Additional diagnostic examination was needed to define types of myxoma for earlier
treatment to prevent complications. We present a case of atrial myxoma which was diagnosed and treated
earlier than the median time reviewed by the previous study. This paper focuses on the importance of early

Villous surface

diagnosis and defining types of myxoma.

Introduction

Left atrial myxomas usually show unspecific symptoms and
similar to the other cardiac disorders. The symptoms may
rapidly become severe and associated with heart failure.
Laboratory findings are usually normal.! Electrocardiogra-
phic results associated with myxomas are not specific but
may include arrhythmias and conduction disturbances.
Atrial fibrillation, bundle branch block, and abnormal P
waves occur typically.? Generalized cardiomegaly or ty-
pical chamber enlargement may be seen in the chest ra-
diograph, particularly in the case of large myxomas that
caused an obstruction. Transthoracic echocardiography
(TTE) supplemented by transesophageal echocardiogra-
phy (TEE) has become the most appropriate screening and
diagnostic imaging modality for myxomas.23

Case report

A 49-year-old Asian male was presented to the Emergen-
cy Department of National Cardiovascular Centre with
shortness of breath within five days. The patient had no
previous family history of tumours. The vital signs were
good and stable. The patient’s physical examination re-
vealed that both lungs had bronchi with no wheezing and
cardiovascular study revealed holosystolic murmur sound
grade 3/6 at the apex. The abdomen was soft, non-tender,
non-distended with normal bowel sounds in all four qua-
drants. The pulses were intact bilaterally in the upper and
lower extremities with no edema.

The laboratory findings were as follows: WBC 8700 K/
pL, Hb 12.1 g/dL, Hct 35.7 %, platelets 369.000 K/uL. Elec-
trolyte panel findings were as follows: Na 130 mmol/L,
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Fig. 1 - Transthoracic echocardiography in mid-oesophageal four-
-chamber view. (A) A large LA myxoma filling almost the whole LA
and affecting the mitral valve. (B) A color Doppler is added.

K 4.4 mmol/L, chloride 89 mmol/L, Cr 0.8 mg/dl, glucose:
86 mg/dl. ECG showed sinus bradycardia. On TTE exami-
nation a large mass in the left atrium (3 cm x 7.5 cm) was
found with 48% ejection fraction and moderate mitral
regurgitation (Fig. 1).

This patient was diagnosed with left atrial myxoma
with moderate mitral valve regurgitation and was de-
cided to undergo an urgent surgery five days after di-
agnosis. A median sternotomy was performed. After the
cardiopulmonary bypass machine (CPB) was run, a total
bypass was carried out. Then an aortic cross-clamp was
performed followed by antegrade cardioplegic adminis-
tration. The right atrial transseptal approach was chosen
because we assume the myxoma stalk was at the septum;
hence the right atrium was opened, we continued with
the incision for opening the interatrial septum. The posi-
tion of the myxoma stalk was identified.

The base of myxoma stalk located in the cranial portion
of the fossa ovalis 2.5 cm x 2.5 cm at the interatrial sep-
tum and extends into the cranial wall of the left atrium 3
cm x 2 cm. Myxoma that fills the left atrium and reaches
the mitral valve leaflet could be removed completely. Re-
moval of the base of the myxoma causes a defect on the
left atrium roof in with a height of 4 cm and a base of 2
cm. Myxoma measures were 7.5 cm x 2.5 cm x 2 cm; the
colour was greenish, gelatinous in consistency, mobile,
with fine borders and villous surface; Fig. 2.

The mitral valve identification was then performed.
It was found that there was anterior valve leaflet pro-
lapse between P2 and P3 due to cord elongation and

Fig. 2 - A left atrial
myxoma with a size of
7.5cm x2.5cm x 2 cm.

Fig. 3 - Intraoperative ilustration. (A) Before incision of RA. (B)
After incision of RA. - incision line; AO - aorta; IVC - inferior vena
cava; LA - left atrium; LV - left ventricle; P - pulmonary artery; RA -
right atrium; RV - right ventricle; SVC - superior vena cava.

mitral valve annulus dilatation. Foldingplasty was done
between P2 and P3 followed by ring annuloplasty us-
ing mitral ring C-E Physio number 28 mm (Edwards Life-
sciences) with a total of 16 stitches. The defect in the
cranial left atrial that extends to the intersection of the
left and right septal atrial wall with interatrial septum
was closed by direct suturing. The interatrial septum
defect was closed using a pericardial patch. Illustrations
on surgical approach were described in Figure 3. Cardio-
pulmonary bypass was quickly discontinued without any
problem. Then the surgery was done smoothly. Postop-
erative TEE showed no recurrence of the tumour, and
the mitral valve that has been attached to the annular
ring is functioning correctly.

Pathology examination shows the tumour type was
myxoma tumour, and there is also a tumour tissue com-
posed of oval nucleated stellate cells/spindles between the
broad myxoid stroma. Hypocellular and hypercellular areas
were seen; there's also foci of prolonged bleeding with he-
mosiderophage pigments, lymphocytes, and macrophages.
Complete resection was achieved, and the patient has no
symptoms of recurrence in six-month follow-up.

Discussion

As we know, shortness of breath has a very broad dif-
ferential diagnosis, which can be caused by various car-
diac aetiologies; ischemic heart disease, hypertensive
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heart failure, cardiomyopathy, etc. Therefore, supporti-
ng examinations are needed in addition to a good histo-
ry and physical examination.*> Our patient came to the
emergency room complaining of shortness of breath. We
found a mass suspected as myxoma in the left atrium on
echocardiography in this patient. Mitral regurgitation
also found and was probably due to a mass (myxoma)
pressing on the annulus that causes dilation.

Cardiac myxoma is the most common form of tumour
in heart and usually comes in many different symptoms.
Most common symptoms mainly were dyspnoea, fol-
lowed by constitutional symptoms, and embolic symp-
toms. A study by Cianciulli et al. stated that the median
time since symptom onset until diagnosis was 14 weeks
with median time from echocardiographic diagnosis to
surgery being 12 days. A late resection of myxoma will
worsen output such as congestive heart failure, cardiac
arrhythmia, and cardiac embolism, causing sudden death.
Surgical excision of cardiac myxomas, especially with vil-
lous surface, must be done as soon as possible after the
diagnosis is established because of the high risk of val-
vular obstruction or systemic embolization.> In our case,
the patient was diagnosed with myxoma five days from
symptom onset and underwent surgery five days after
echocardiographic diagnosis. The early diagnosis was due
our hospital’s protocol to do TTE examination in patient
with cardiac dyspnoea. Therefore, emergency depart-
ment should be ready to do echocardiography and aware
of myxoma triad, which includes embolic, obstructive
phenomena, and constitutional symptoms.

Embolic symptoms, which could cause emergent con-
dition, commonly occur in myxoma with villous surface.
Myxoma'’s type could only be distinguished by either 3D
transoesophageal echocardiography (3D TEE) or com-
puted tomography (CT) scan. Although there is no study
regarding specificity and sensitivity of both modalities in
detecting types of myxoma.5” In our case, the patient un-
derwent 2D echocardiography, which is a standard mo-
dality in diagnosing myxoma, but didn’t underwent 3D
TEE nor CT scan to differentiate the types of myxoma.
This was due to economic causes and lack of awareness
in the importance of differentiating types of myxoma.
Nevertheless, we still recommend additional diagnostic
examination to define types of myxoma for earlier treat-
ment to prevent complication.

Myxoma requires early diagnosis and treatment to
prevent sudden death, embolization, and systemic symp-

toms. Surgical approach could minimize recurrence of the
tumour, and was stated to be safe and efficacious. The
surgical approach for atrial myxomas should provide ad-
equate exposure of the tumour that allow minimal ma-
nipulation for complete resection to achieve safe and ef-
ficacious procedure.*

Conclusion

Early diagnosis of myxoma, especially the villous type,
should be made to prevent complication such as embo-
lic event that could worsen output. Study to find specific
modalities in differentiating myxoma type could be made
for better outcome in myxoma cases.
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Autofi shrnuji nové poznatky v problematice deficitu Zeleza u pacientd se srde¢nim selhanim nedavno re-
flektované v novych guidelines pro lé¢bu srdecniho selhani. Vedle rekapitulace drivéjsi evidence se vénuji
vysledkidm studie AFFIRM-HF, které rozsifily indikaci karboxymaltézy Zeleza i pro nemocné po akutni de-
kompenzaci srde¢niho selhéni. Bylo prokézano, ze po intraven6zni suplementaci zeleza dochazi ke zlepseni
symptom0, vykonnosti a snizeni poctu hospitalizaci pro dekompenzaci srde¢niho selhdni. Text je doplnén
kazuistikou popisujici pfipad 60leté pacientky se srdecnim selhdnim ischemické etiologie, u které byl pfi
zhorseni stavu zjistén deficit Zeleza a po intravendznim podani karboxymaltézy Zeleza doslo k vyraznému
zlepseni symptomatologie. Kazuistika je doplnéna prehledem vlastnich zkusenosti pfi sledovani a 1écbé de-
ficience Zeleza u pacientt se srde¢nim selhanim.

© 2021, CKS.

ABSTRACT

The authors summarize the new findings on iron deficiency in patients with heart failure recently reflec-
ted in the new guidelines for the management of the heart failure. In addition to recapitulating previous
evidence, they discuss the results of the AFFIRM-HF trial, which extended the indication of ferric carboxy-
maltose to patients after acute decompensation of heart failure. It has been shown that after intravenous
iron supplementation there is an improvement in symptoms, performance and a reduction in hospital ad-
missions for heart failure decompensation. The text is supplemented by a case report describing the case
of a 60-year-old female patient with heart failure of ischemic etiology who was found to be iron deficient
when her condition worsened, and there was a significant improvement in symptomatology after intrave-
nous administration of ferric carboxymaltose. The case report is followed by a review of our own experience
in monitoring and treating iron deficiency in patients with heart failure.

Uvod

tou z kardiovaskularnich pric¢in i celkovou mortalitou.'?
Deficit Zeleza se nemusi vzdy manifestovat anémii, ale

Deficit Zeleza a anémie je ¢astou komorbiditou u pacientd muze byt ¢asto pfitomny i u jedincl s normalni hodnotou
se srde¢nim selhanim, ktera se mlze vyskytovat az u po- hemoglobinu. Podle mezindrodnich dat trpi anémii zpU-
loviny nemocnych se srde¢nim selhanim. Tyto stavy jsou sobenou nedostatkem Zeleza témér 1,2 miliardy lidi. U té-
spojeny se snizenou vykonnosti, ¢astymi hospitalizacemi mér dvojndsobku jedincd mUze byt pfitomna deficience
pro dekompenzace srde¢niho selhani a vysokou mortali- Zeleza, aniz by méli pfitomnou anémii.>*

Adresa pro korespondenci: Doc. MUDr. Jan Krejci, Ph.D., I. interni kardioangiologicka klinika, Fakultni nemocnice u sv. Anny v Brné, Pekaiska 664/53,
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Deficit zeleza je spojen se snizenou bioenergetickou
rezervou v orgadnech vyzadujicich vysoky prisun energie,
jako je napfiklad srde¢ni sval.’ Zelezo je kromé tvorby he-
moglobinu zapojeno v fadé procest energetického meta-
bolismu. Télo obsahuje pfiblizné 3-4 g zeleza, které z na-
prosto dominantni ¢asti podléhd recyklaci a pouze mala
cast je dopliovana vstirebavanim z gastrointestinalniho
traktu. Zelezo je v krvi transportovano ve vazbé na pro-
tein transferin, jehoZ vazebnd kapacita je obvykle saturo-
vana z 20-40 %. V burikach je zelezo skladovano ve vazbé
na ferritin. Metabolismus Zeleza v téle je regulovan jater-
nim hormonem hepcidinem, ktery ovliviiuje vstfebavani
a interni recyklaci Zeleza prostfednictvim transmembra-
nového proteinu ferroportinu, pficemz syntéza hepcidinu
je stimulovana nadbytkem Zeleza.t®

Deficit Zeleza u pacientd s chronickym srde¢nim selha-
nim vznika v ddsledku omezené interni recyklace nebo pfi
snizeném prisunu Zeleza. U srde¢niho selhdni byva casto
prfitomné nechutenstvi a také dochdzi ke zhorsenému
vstrebavani Zeleza, coz deficit Zeleza déle prohlubuje.
Na ztratdch Zeleza se mohou spolupodilet okultni krev-
ni ztraty, které jsou potencovany antikoagula¢ni a zvlasté
pak intenzivni protidestickovou terapii, kterd je podavdna
nardstajicimu poctu pacienttd s kardiovaskuldrnimi choro-
bami.®

U pacientl se srdecnim selhdnim byl na podkladé dfive
provedenych studii deficit Zeleza definovdn bud' jako pfi-
tomnost koncentrace ferritinu v séru < 100 ng/ml, nebo 100-
299 ng/ml, pokud je saturace transferinu (T-sat) < 20 %.'%-"2

Jiz v doporucenich pro diagnostiku a Ié¢bu srdecni-
ho selhdni z roku 2016 bylo na podkladé studii FAIR-
-HF a CONFIRM-HF uvedeno, Ze u nemocnych s vyse
uvedenymi hodnotami ferritinu ¢i saturace transferinu
by podéani karboxymaltézy Zeleza mélo byt zvdzeno
k omezeni symptomu, zlepsSeni vykonnosti a kvality Zi-
vota ve tfidé doporuceni lla.’®* Nové guidelines ESC pro
diagnostiku a lé¢bu srdec¢niho selhani z roku 2021 na-
vic jasné doporucuji u vSsech nemocnych se srde¢nim se-
Ihanim patrat po pfritomnosti deficience zeleza.' Dri-
véjsi doporuceni byla rozsifena o poznatky reflektujici
vysledky studie AFFIRM-AHF, kterd byla zamérena na
nemocné po akutni dekompenzaci srde¢niho selhani

s pfitomnou deficienci Zeleza. Slo o paralelni rando-
mizovanou, dvojité zaslepenou studii, do které bylo
randomizovdno 1 132 nemocnych ve véku 18 let a star-
Sich, ktefi byli hospitalizovani pro akutni srdecni se-
Ihani (byly pfitomné zndmky akutniho srde¢niho selha-
ni a zvysené hodnoty natriuretického peptidu), ktefi
dostali alespon 40 mg furosemidu intravenézné (nebo
jeho ekvivalent) a méli ejekcni frakci levé komory < 50
%. Pacienti zafazeni do studie méli deficienci Zeleza
definovanou sérovou koncentraci ferritinu < 100 ng/ml
anebo 100-299 ng/ml se saturaci transferinu < 20 %."

Cilem studie bylo porovnat efekt intravenézniho poda-
ni karboxymaltozy Zeleza (FCM) ve srovnani s placebem.
Délka sledovani byla 52 tydnd, primarni sloZeny cilovy
ukazatel studie byl definovan jako celkovy pocet hospita-
lizaci pro srde¢ni selhani a umrti z kardiovaskularni pFici-
ny. Vysledky studie potvrdily, Ze pridani FCM ke standard-
ni [é¢bé srdecniho selhani prineslo statisticky vyznamny
benefit vyjadreny 21% redukci rizika vyskytu primarniho
cilového ukazatele. Tento vysledek byl dosazen zejména
diky 26% redukci rizika hospitalizaci pro srde¢ni selhani,
zatimco rozdil v mortalité z kardiovaskuldrni pficiny stati-
sticky vyznamny nebyl (13,8 % ve skupiné |é¢ené FCM vs.
14,2 % v placebové vétvi) (obr. 1).

Pripadova studie

Nase kazuistika popisuje pfipad 60leté pacientky, kterd
je na nasem pracovisti dlouhodobé sledovdna se srdec-
nim selhanim na podkladé ischemické choroby srdecni.
V jejich 40 letech u ni doslo k infarktu myokardu predni
stény pravdépodobné kardioembolizac¢ni etiologie pfi
pozitivité lupus antikoagulans a soucasné poddavané
hormonalni antikoncepci. Echokardiograficky byla patr-
na tézka dysfunkce levé komory s ejekcni frakci 30 %,
akineze predni stény, mezikomorového septa a hrotu.
Nasledné se vyvinulo srdecni selhdni se snizenim tole-
rance zatéze a objevenim se dudnosti po fyzické zatézi
(hodnoceno ve tfidé lI-lll), pozdéji se pridaly synkopalni
stavy, které mély vazodepresorickou neurokardiogenni
etiologii.
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Obr. 1 - Vystupy studie AFFIRM-AHF. (A) Primarni vysledny ukazatel: Celkovy pocet hospitalizaci pro srdecni selhani a celkova
mortalita z kardiovaskularnich pfricin. (B) Celkovy pocet hospitalizaci pro srdecni selhani. Upraveno podle ™.



M. Bako3ova, J. Krejéi, L. Spinarova

739

V roce 2008, tj. sedm let po prvni pfihodé, doslo pres
zavedenou antikoagulacni [écbu k recidivé infarktu myo-
kardu, tentokrat infarktu myokardu bez elevaci Useku ST
(NSTEMI) dolni stény pfi uzavéru gracilni periferie arteria
coronaria dextra (ACD), pficemz ramus interventricularis
anterior (RIA) a ramus circumflexus (RC) byly hladkostén-
né. Pfechodné doslo k progresi srde¢niho selhani s pokle-
sem ejekéni frakce levé komory na 20 %. U pacientky bylo
v té dobé zvaZovano zafazeni na ¢ekaci listinu pro srde¢ni
transplantaci, vzhledem ke stabilizaci stavu a zdrzenli-
vému postoji nemocné byla nakonec zvolena konven¢ni
|é¢ba srdecniho selhani. V té dobé jiz souhlasila s pavod-
né odmitanou implantaci implantabilniho kardioverteru-
-defibrildtoru (ICD) z primarné preventivni indikace, ktera
byla nasledné provedena. Pfi spiroergometrii byla tehdy
nameérena vrcholova spotfeba kysliku (peak VO,) 13,6 ml/
kg/min, coz potvrzovalo subjektivné reportované vyrazné
funk¢éni omezeni. V prabéhu dalsiho roku se stav subjek-
tivné upravil, mirné se zlepsila i ejek¢ni frakce levé komo-
ry na 30-35 %, po optimalizaci lécby doslo i ke zlepseni
vysledku spiroergometrického vy3etfeni na peak VO, 16,2
ml/kg/min. Klinicky stav byl stabilizovany a pacientka byla
naddle ambulantné sledovdna bez nutnosti hospitaliza-
ce pro dalsi dekompenzaci srde¢niho selhani ¢i koronarni
pfihodu.

Pacientka nas vsak v 1été roku 2021 roku kontaktu-
je pro zhorseni obtizi charakteru progrese dusnosti do
pokrocilé tfidy NYHA 1lI, ddle zvyraznéni nevykonnosti
a unavnosti. Soucasné uvadi také oprese na hrudi. Je
tedy pozvana k c¢asné hospitalizaci s komplexnim pre-
Setfenim.

Koronarograficky nélez je pfiznivy — pretrvavad nélez
hladkosténné RIA, RC i ramus marginalis sinister (RMS);
oproti roku 2008 doslo k rekanalizaci periferie ACD, kte-
ra je jinak bez stendz. Echokardiograficky ejekéni frakce
mirné dilatované levé komory zUstava kolem 30 %, pre-
trvavaji diive popisované poruchy kinetiky na mezikomo-
rové prepazce (IVS), hrotu a apikalnich segmentd predni,
spodni a zadni stény. Prava komora neni dilatovans, je
bez poruchy kontraktility. Laboratorné i klinicky bez zné-
mek méstnani, hodnota N-terminalniho fragmentu na-
triuretického propeptidu typu B (NT-proBNP) je ptizniva
(216 ng/l). Pacientce byla provedena pravostranna katet-
rizace, vysledek bez nalezu klidové plicni hypertenze s re-
dukovanym minutovym srde¢nim vydejem — stfedni tlak
v plicnici 17 mm Hg, tlak v zaklinéni 13 mm Hg, minutovy
srdec¢ni vydej 3,5 I/min, plicni cévni rezistence 1,2 Woodo-
vych jednotek.

Pacientce byly v ramci zavedeného screeningu odebra-
ny parametry metabolismu Zeleza. Koncentrace Zeleza
v séru byla 15,6 pmol/l a saturace transferinu (T-sat) 22
%. Hodnota ferritinu byla 45,7 umol/l a hemoglobinu 132
g/l. Vzhledem k snizené hodnoté ferritinu a hrani¢ni sa-
turaci transferinu byla dle indikacnich kritérii pacientce
intraven6zné podana FCM s davkovanim dle hmotnosti
a hodnoty hemoglobinu (vypoctend davka 1 000 mg i.v.).
Pacientku jsme propustili do ambulantni péce ve stabil-
nim stavu a s doporucenim prozatim nadale pokracovat
v konzervativni |é¢bé srde¢niho selhani.

Za tfi mésice jsme pacientku pozvali k ambulantni kon-
trole spolu s kontrolou laboratornich nalezd. Subjektivné
udavala od doby podani karboxymaltézy Zeleza vyrazné

zlepseni symptomu — byla mnohem méné unavenda, moh-
la se vice vénovat béZznym cinnostem a préci, zmirnila se
i dusnost a oprese na hrudi zcela vymizely.

Kontrolni odbéry za tfi mésice byly vyrazné zlepse-
né; saturace transferinu 39 % a hodnota ferritinu 205,6
pmol/l. U pacientky tedy v té chvili nebylo indikovano
opakované podani karboxymaltézy zZeleza, pretrvaval
pfiznivy ucinek jednordzové aplikace FCM. V planu je
dalsi kontrola parametrd metabolismu Zeleza a klinic-
kého stavu pacientky, dle vysledkd pak bude zvdzena
pfipadnd aplikace daldi davky FCM a dalsi terapeutické
kroky.

Diskuse

Na nasi klinice pfiblizné od roku 2018 pravidelné mo-
nitorujeme parametry metabolismu Zeleza bez ohledu
na pritomnost anémie u pacientd se srde¢nim selhanim,
a to jak u dlouhodobé stabilizovanych, tak zejména
u pacientd na cekaci listiné k transplantaci srdce ¢i pred
implantaci levostranné mechanické srde¢ni podpory
(LVAD). Podéani FCM je dle guidelines indikovdno u pa-
cientd s chronickym srde¢nim selhanim s ejek¢ni frakci
levé komory < 45 %, ktefi maji sérovou koncentraci ferri-
tinu < 100 ng/ml anebo 100-299 ng/ml spolu se saturaci
transferinu < 20 %. Od kvétna do srpna roku 2021 byl na
nasi klinice vySetfen metabolismus Zeleza u 62 pacient(
s ejek¢ni frakci levé komory < 45 %. Indikacni kritéria
podani FCM by naplnilo 29 nemocnych (47 %). Nicméné
pouze ¢tyfem z nich byla v tomto obdobi FCM podana,
a to prevazné z logistickych davodu a kvuli komplikacim
s preskripci.

Celkové byla od roku 2018 na nasi klinice FCM podéna
patnacti pacientliim se srdecnim selhanim a deficienci ze-
leza, pficemz jsme nezaznamenali Zadné nezadouci ucin-
ky a u drtivé vétsiny nemocnych jsme pozorovali zietelné
zlepseni symptomu, coz vedlo k subjektivné vnimanému
vyraznému zlepseni kvality Zivota. Vzhledem k malému
poctu nemocnych prozatim nelze spolehlivé zhodnotit
vliv této lécby na pocet nutnych rehospitalizaci pro de-
kompenzaci srde¢niho selhani.

Zaveér

Lze tedy shrnout, Ze nejen dle literarnich zdroju, ale i dle
nasich zatim nevelkych a spiSe kratkodobych zkusenosti se
karboxymaltéza Zeleza jevi jako dalsi zajimavy, bezpecny
a efektivni doplnék naseho terapeutického armamenta-
ria 1é¢by srdecniho selhani. Pfi pravidelném monitoringu
metabolismu Zeleza v duchu souc¢asnych guidelines bude
nepochybné narUstat pocet indikovanych nemocnych,
coz vytvarfi predpoklad pro castéjsi vyuziti FCM v [é¢bé
nemocnych se symptomatickym srdecnim selhanim.

Financovani

Tato publikace vznikla na Masarykové univerzité v ramci
projektu , Nové trendy v diagnostice a terapii kardiomyo-
patii” cislo MUNI/A/1685/2020 podporeného z prostfedk
ucelové podpory na specificky vysokoskolsky vyzkum, kte-
rou poskytlo MSMT v roce 2021.
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A previously healthy 59-year-old woman complained of
palpitations and breathlessness. Two relatives had sud-
den cardiac death, including a sibling with dilated cardio-
myopathy. Her electrocardiogram showed sinus rhythm
and incomplete right bundle branch block. Transthoracic
echocardiography (TEE) revealed a dilated right ventricle
(RV) with normal systolic function and moderate tricuspid
regurgitation (estimated pulmonary artery systolic pressu-
re 45 mmHg); no other alterations were found.

Suspicion of arrhythmogenic RV cardiomyopathy
(ARVC) was raised and a cardiovascular magnetic reso-

nance (CMR) was performed. Steady-state free precession
CINE images confirmed a dilated RV (indexed end-diastolic
volume 159 ml/m?), with no regional akinesia or dyskinesia
(Fig. 1A and 1B). No focal myocardial fibrosis was detected
(Fig. 1C). Phase contrast sequences acquired at the aortic
root and pulmonary trunk uncovered a significant left-to-
right cardiac shunt (Qp / Qs = 2). CINE sequences directed
to the inter-auricular septum revealed an ostium secun-
dum atrial septal defect (ASD), measuring approximately
13- 11 mm with a shunt of 39 ml (Fig. 2). MR-angiography
identified partial anomalous pulmonary venous connec-

Fig. 1 - CINE imaging in short-axis (A) and horizontal long-axis (B) end-diastolic image frames. Severe dilation of the RV is noted (256 ml;
159 ml/m?) without regional akinesia or dyskinesia or systolic dysfunction (EF: 62%). Late gadolinium enhancement PSIR imaging (C) shows
no evidence of myocardial fibrosis. EF - ejection fraction; PSIR — phase-sensitive inversion recovery; RV - right ventricle.
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Dilated right cardiac chamber delusion solved by CMR

Fig. 2 - CINE imaging in sagittal oblique axis (A) showing an ostium
secundum ASD (circle). Through-plane PC-MRI imaging demonstra-
tes significant flow through the ASD. ASD - atrial septal defect;
PC-MRI - phase-contrast magnetic resonance imaging.

ital heart disease with left-to-right shunting.” When
first line echocardiography is equivocal or inconclu-
sive, CMR can provide additional information.? In this
particular patient, suggestive findings of anomalous
drainage, such as dilated superior vena cava and
fewer than four pulmonary veins connecting to the
left atrium, were inconspicuous. Moreover, ASD - the
most typical finding associated with PAPVC - was also
unrecognized.

This clinical case highlights CMR use in the study of di-
lated right cardiac chambers, and the relevance of a sys-
tematic evaluation of Qp/Qs.

Fig. 3 - MR-angiography imaging in the axial plane (A-C) shows
abnormal communication of the left superior pulmonary vein
(arrows) to the left brachiocephalic vein (asterisk). Sagittal-oblique
MPR (D) showing the partial anomalous pulmonary venous return.
MPR - multiplanar reformation.

tion (PAPVC) of the superior left pulmonary vein draining
in the left brachiocephalic vein (Fig. 3).

Right chambers dilatation is a common manifesta-
tion in several pathologies, namely ARVC and congen-
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34-year-old patient, in a follow-up since childhood for bi-
cuspid aortic valve was referred to our department due to
severe symptomatic aortic valve stenosis. Electrocardio-
graphy was normal. Transthoracic and transesophageal
echocardiography with a 3D option showed a heavily cal-
cified aortic valve with severe stenosis. The calcifications
extended towards the left ventricular outflow tract and
interventricular septum, forming a 12 mm prominence
below the aortic valve without any subvalvular stenosis
(Fig. 1A).

Computed tomography (CT) scan of the thoracic aorta
revealed extensive coarse calcifications in the aortic valve
extending into the left ventricular outflow tract and into
the basal and middle parts of the interventricular septum.
The appearance of the calcifications in the mid septal seg-
ment was suggestive of a caseous etiology which is rather
unusual in this location. Due to the reason that the case-
ous calcification was resembling a cavity opacified with
the contrast agent, an unenhanced CT scan (Fig. 1B) was
performed where the diagnosis of the caseous calcifica-
tion was confirmed.

This highly uncommon form of calcification can also
occur in younger patients.’

The patient underwent a successful aortic valve re-
placement procedure. An informed consent and institu-
tional review board permission were obtained to present
this image.

Conflict of interest and funding
The authors declare no funding and no conflict of in-
terest.

Fig. 1- (A) Transthoracic echocardiography. (B) CTA of the aorta. (C)
3D VRT showing the distribution of the calcifications in the aortic
valve and the interventricular septum. (D) VRT showing the rela-
tion to the coronary arteries. CTA — computed tomography angio-
graphy; LA - left atrium; LCA - left coronary artery; LV - left ven-
tricle; RA - right atrium; RCA - right coronary artery; RV - right
ventricle; VRT — volume rendering technique.
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Preambule

Tento dokument vznikl na zakladé potieby definovat roz-
sah vhodnych indikaci k vysetfeni srdce vypocetni tomo-
grafii (CT)."* Toto odborné stanovisko nehodnoti vyuziti
CT u extrakardialnich patologii kardiovaskuldrniho systé-
mu (nevztahuje se tedy k onemocnéni aorty, plicnice a ne-
vyjadfuje se k problematice plicni embolizace).

Indikace k vysetfeni by méla odrazet diagnostické
moznosti CT a byt jasné vyznacena indikujicim Iékafem
na zadance, spolu s udaji o relevantni anamnéze (dosud
provedenych vykonech a vysetfenich) a s informacemi
o alergické anamnéze ¢i predchozi intoleranci kontrast-
nich latek. U nemocnych se snizenou funkci ledvin dopo-
rucujeme tuto informaci vysetfujicimu pracovisti rovnéz
poskytnout.

Vhodné indikace k CT srdce

1) Zobrazeni koronarnich tepen

A) Vylouceni ischemické choroby srdecni (koronarni ne-
moci) u nemocnych, u kterych je vysoka pravdépo-
dobnost adekvatniho zobrazeni koronarnich tepen

- Vysetfeni je vhodné zejména u nemocnych s niz-
Si a stfedni predtestovou pravdépodobnosti ko-
ronarni nemoci;

- unemocnych s vysokou klinickou pravdépodobnos-
ti koronarni nemoci a nemocnych s vysoce suspekt-
nim akutnim koronarnim syndromem je vhodnéjsi
ptimé provedeni selektivni koronarografie (SKG);

- u nemocnych s tézkou obezitou a/nebo bézicimi
arytmiemi zvazit provedeni vysetfeni s ohledem
na pfistrojové vybaveni a zkusenosti pracovisté;
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Vhodné indikace k provedeni CT srdce

- vysetreni je nevhodné provadét u nespolupracu-
jicich nebo téZzce symptomatickych nemocnych
neschopnych zadrzet dech béhem skenovani.

B) Posouzeni koronarniho fecisté u osob se znamou ko-
rondarni nemoci
- K posouzeni prichodnosti Zilnich ¢i tepennych
bypasst po predchozim aortokoronarnim by-
passu (CABG)
¢\ pfipadé neadekvatniho zobrazeni bypassu
pii SKG
- Zhodnoceni prlchodnosti stentu po provedené
koronarni angioplastice
¢ Provedeni vySetfeni zvazit s ohledem na pfi-
strojové vybaveni a zkusenosti pracovisté
e Nevhodné u nemocnych se stenty praméru
<3 mm (zejména v pripadé jejich implantace do
bifurkaci ¢i distalnich ¢asti véncitych tepen)

C) Zobrazeni koronarnich anomalii (anomalni odstupy
véncitych tepen, svalové mistky, koronarni pistéle,
koronarni aneurysmata)

2) Zobrazeni vztahu srdce k okolnim strukturam (ze-
jména sternu) u nemocnych po kardiochirurgickém
vykonu v minulosti podstupujicich reoperaci

- Preferovano vysetieni s podanim kontrastni |at-
ky (vysetfeni maze byt provedeno bez EKG syn-
chronizace)

3) Vylouéeni trombdzy levé siné véetné jejiho ouska

- Vhodné provést kromé arteridlni faze i opozdé-
né skenovani za 60-90 sekund

-Vhodné zejména u nemocnych pred radiofrek-
vencni izolaci plicnich Zil pro fibrilaci sini (kromé
vylouceni intrakardialni trombdzy je oziejména
i anatomie plicnich Zil)

- Alternativa k transezofagealni echokardiografii
(TEE) k vylou¢eni trombdzy u nemocnych pred
provedenim elektrické kardioverze ¢i u nemoc-
nych po ischemické cévni mozkové prihodé ne-
jasné etiologie nebo jako vysetfeni upresnujici
nejasny nalez pti TEE

4) Vylouceni trombozy levé komory
- Vhodné u nemocnych s nejednoznacnym echo-
kardiografickym nalezem neschopnych podstou-
pit vysetfeni magnetickou rezonanci (u plosnych
nasténnych trombud vhodna i pozdni Zilni faze)

5) Hodnoceni patologickych ttvard a tumoru srdce
- Vhodné u nemocnych s nejednoznacnym echo-
kardiografickym nalezem za predpokladu, zZe
nejsou schopni podstoupit vysetfeni magnetic-
kou rezonanci ¢i nedostate¢né vypovédnosti vy-
sledku magnetické rezonance.

6) Vysetieni pred strukturalnimi srde¢nimi intervencemi
- Katetriza¢ni implantace aortalni chlopné — TAVI
(transcatheter aortic valve implantation)
- Katetriza¢ni implantace chlopné do mitralni,
pulmonalni a trikuspidalni pozice
- Uzavér ouska levé siné

7) Vysetfeni k posouzeni chlopenni patologie za pred-
pokladu nejasného echokardiografického nalezu

- Posouzeni dilatace kofene aorty a ascendent-
ni aorty u nemocnych s onemocnénim aortalni
chlopné

- U nemocnych s infekéni endokarditidou zvlasté
k posouzeni pfitomnosti paravalvularniho abs-
cesu ¢i paravalvuldrniho leaku

- U nemocnych se suspekci na trombdézu ¢i pannus
bioprotézy

- Zhodnoceni pohyblivosti mechanickych nahrad
a stanoveni pficiny patologického nédlezu

8) Zhodnoceni vrozenych srdec¢nich vad
-Za predpokladu nedostate¢né vypovédnosti
echokardiografie a magnetické rezonance
-Vhodné kromé komplexnich vrozenych vad ze-
jména pfi vylu¢ovani anomalii plicnich zil

9) Zhodnoceni pfitomnosti kalcifikaci perikardu ¢i ji-
nych patologii perikardu

-Vhodné zejména u nemocnych s konstriktivni
perikarditidou

- Hodnoceni charakteru vypotku perikardu ne-
jasné etiologie u nemocnych neschopnych pod-
stoupit magnetickou rezonanci

- Hodnoceni perikardialnich tumor ¢i pfitomnos-
ti zanétlivého postizeni perikardu u nemocnych
neschopnych podstoupit vysetfeni magnetickou
rezonanci srdce ¢i v pfipadé nedostatecné vypo-
védnosti nadlezu magnetické rezonance

10) Stanoveni kalciového skore koronarnich tepen

- Vhodné k upresnéni rizikové stratifikace nemoc-
nych ve stfednim kardiovaskuldrnim riziku
v rdmci primarni prevence

- Ke zvazeni provedeni pfed CT koronarografii,
kdy pfi pokrocilém kalcifika¢nim postizeni ko-
ronarnich tepen bude zvaZzeno jeji provedeni i
nahrazeni alternativni metodou (SKG).

11) Stanoveni kalciového skoére aortalni chlopné
-Vhodné u nemocnych s tésnou aortalni stené-
zou dle vypoctu plochy Usti a s neadekvatné
nizkymi gradienty u nemocnych se zachovanou
ejekéni frakci levé komory (low-flow, low-gra-
dient aortalni stendza)

12) Hodnoceni morfologie a funkce srdecnich oddila
- U nemocnych s nejednozna¢nym echokardiogra-
fickym nalezem neschopnych podstoupit vyset-
feni magnetickou rezonanci
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Cilem tohoto dokumentu je poskytnout klinickym lékafim aktudlni informace o nejlepsi antitrombotické
strategii u pacientl s onemocnénim aorty a/nebo perifernich tepen. Antitromboticka medikace je pilifem
optimalni lécby téchto pacientl s velmi vysokym kardiovaskuldrnim rizikem. Zatimco pocet klinickych studii
antitrombotické lécby u pacientd s onemocnénim aorty nebo perifernich tepen je podstatné mensi nez
u pacientd s ischemickou chorobou srdecni, nedavno ziskané dilkazy si zaslouzi byt zaclenény do klinické
praxe. V pfipadé absence indikace chronické peroraini antikoagulace z diivodu jiného kardiovaskularniho
onemocnéni je u pacientli s onemocnénim aorty nebo perifernich tepen zdkladem pro dlouhodobou an-
titrombotickou medikaci |é¢ba jednim protidestickovym lékem (SAPT). Kombinace této medikace s jinym
protidestickovym lékem nebo nizkou dévkou antikoagulancia budou probrany na zédkladé pacientova rizika
ischemie a krvaceni, stejné jako dalsi terapeutické postupy (napf. endovaskularni terapie). Cilem tohoto kon-
senzudlniho dokumentu je poskytnout navod pro antitrombotickou lécbu dle lokalizace onemocnéni tepen
a jeho klinické prezentace. Nemuze vSak nahradit multidisciplindrni tymovou diskusi, ktera je zvlasté dule-
Zitd u pacientl s nejistym pomeérem rizika krvaceni a ischemie. A protoZe se tento pomér u jednotlivych pa-
cientll v pribéhu ¢asu maze ménit, nezbytné je pravidelné prehodnoceni strategie antitrombotické terapie.

ABSTRACT

The aim of this collaborative document is to provide an update for clinicians on best antithrombotic strategies in
patients with aortic and/or peripheral arterial diseases. Antithrombotic therapy is a pillar of optimal medical treat-
ment for these patients at very high cardiovascular risk. While the number of trials on antithrombotic therapies
in patients with aortic or peripheral arterial diseases is substantially smaller than for those with coronary artery
disease, recent evidence deserves to be incorporated into clinical practice. In the absence of specific indications
for chronic oral anticoagulation due to concomitant cardiovascular disease, a single antiplatelet agent is the basis
for long-term antithrombotic treatment in patients with aortic or peripheral arterial diseases. Its association with
another antiplatelet agent or low-dose anticoagulants will be discussed, based on patient’s ischaemic and bleeding
risk as well therapeutic paths (e.g. endovascular therapy). This consensus document aims to provide a guidance
for antithrombotic therapy according to arterial disease localizations and clinical presentation. However, it cannot
substitute multidisciplinary team discussions, which are particularly important in patients with uncertain ischaemic/
bleeding balance. Importantly, since this balance evolves over time in an individual patient, a regular reassessment
of the antithrombotic therapy is of paramount importance.

onemocnéni.

GRAFICKY ABSTRAKT

(dlouhodobé) kularizaéni
Standardni strategie Postrevabsd uba,rlzacnl
(nebo alternativni) obdobi
(nebo pokud je (1-3 mésice)
vysoké riziko krvaceni)
Symptomatické Asymptomatické | Chirurgie = Endovaskularni
Stendza karotidy A (nebo Q) A (nebo Q) A (nebo Q) A+C
A N
Subklavialni/
rameno A (nebo Q) A (nebo Q) A A+C
A N
Aorta
A (nebo Q) A (nebo N) A A+C
N N
Renalni
stendza
A (nebo C) A (nebo N) A A+C
N N
= R+A Ne R+A R+AxC(neboA+C)
C (nebo A) C (nebo A) C (nebo A)
Polyvaskularni
R+A
C (nebo A)

2Jenom pokud je izolované.
Zkratky: A - kyselina acetylsalicylova; C - clopidogrel; N - zadné antitromboticka terapie; R - nizkodavkovany rivaroxaban (2,5 mg 2x denné).

Souhrn optimalnich a alternativnich antitrombotickych strategii u pacientd s onemocnénim perifernich tepen. 2 V nepfitomnosti jiného cévniho

b0 pfidani clopidogrelu k nizké davce kyseliny acetylsalicylové a rivaroxabanu |ze rozhodnout piipad od pfipadu, s pfihlédnutim k typu a délce
stentu, zavaznosti onemocnéni a riziku krvaceni. Pokud je pfidan clopidogrel, Ié¢ba by méla byt omezena na jeden mésic, abychom zamezili
krvacivymi komplikacim. <Neexistuji Zadna data pro pfimé srovnani strategii R + A vs. A + C. Druha z téchto strategii byla pfijata a doporu¢ena
pro endovaskularni terapii empiricky, zatimco strategie R + A byla nedavno ovéfena v randomizované studii. Ve strategii R + A mGze byt
pokracovéano i v obdobi po revaskularizaci s pfinosem v MACE a MALE.

Chronické onemocnéni
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Uvod

V roce 2017 Evropskd kardiologicka spole¢nost (ESC) ve
spolupraci s Evropskou spole¢nosti pro cévni chirurgii vy-
dala doporucené postupy pro diagnostiku a lé¢bu one-
mocnéni perifernich tepen. V doporuceném postupu
zdUraznili vyznam antitrombotické l1écby pro prevenci za-
vaznych nezddoucich kardiovaskuldrnich pfihod (MACE)
a podtrhli mezery v dikazech pro redukci rizika pfi 1é¢bé
nejnové;jsi antitrombotickou lé¢bou. Od té doby vysledky
velkych randomizovanych kontrolovanych klinickych stu-
dii (RCT), jakoz i registr dramaticky upravily moznosti an-
titrombotické 1écby téchto pacientl. Zvysené pozornosti
se navic dostalo perifernim vaskuldrnim pfihodam, casto
oznacovanym jako major adverse limb events (MALE).
Z téchto ddvodu povazovaly tfi pracovni skupiny zapoje-
né do tvorby tohoto dokumentu za nezbytné poskytnout
klinikdm uceleny plan optimalizace antitrombotické [é¢-
by u pacientd s onemocnéni aorty a/nebo onemocnénim
perifernich tepen, se zaméfenim na post-proceduralni
a chronické faze téchto onemocnéni. Dokument je ¢lenén
dle lokalizace tepenného postizeni a kondi Ié¢bou paci-
entld vyzadujicich chronickou peroralni antikoagulaci pro
pfidruzend onemocnéni a hodnocenim rizika krvaceni
u pacientd s cévnim postizenim.

Karotidy, vertebralni a podklickové tepny

Klicova sdéleni: Antitromboticka terapie u onemocnéni
karotid, podklickovych a vertebralnich tepen

e Dlouhodoba protidestickova lécba ASA nebo clopidogre-
lem je doporucena u pacientl se symptomatickou nebo
asymptomatickou stendzou karotid.

e Dualni protidestickova Iécba (DAPT) (kyselina acetylsalicy-
lova + ticagrelor nebo clopidogrel) muiZe byt doporucena
u pacientu se symptomatickou stenézou karotid v ¢asné
fazi drobné cévni mozkové prihody (CMP) nebo tranzitorni
ischemické ataky (TIA).

e DAPT (kyselina acetylsalicylova + clopidogrel) je doporuce-
na u pacientt podstupujicich implantaci stentu do karotidy,
a to po dobu nejméné jednoho mésice.

e Pacienty s planovanou endarterektomii karotid (CEA) je
tfeba ponechat na SAPT.

e Dlouhodobé podavéni nizsich davek rivaroxabanu spolu
s ASA mUze byt doporuceno u pacientl s asymptomatickou
stendzou karotidy nebo u pacientli s anamnézou
revaskularizace karotid, ktefi jsou vzhledem k pfidruzenym
onemocnénim povazovani za pacienty s velmi vysokym
rizikem (zejména u pacientl s polyvaskularnim postizenim)
za predpokladu, Ze riziko krvaceni neni vysoké.*

e Prineexistenci konkrétnich diikazll je rozumné pouzit
stejnou antitrombotickou strategii jako pro onemocnéni
karotid i u onemocnénim vertebrélnich a podklickovych
tepen.

* V pripadé absence: anamnéza intracerebralniho krvéceni nebo
ischemické cévni mozkové prihody, anamnéza jiné intrakranialni
patologie, neddvna gastrointestinalni krvdceni nebo anémie

v dusledku mozné ztraty krve v gastrointestinalnim traktu,

dalsi gastrointestinalni patologie spojena se zvysenym rizikem
krvaceni, selhani jater, hemoragické diatézy nebo koagulopatie,
extrémni stari nebo krehkost, selhani ledvin vyZadujici dialyzu
nebo eGFR < 15 mlimin/1,73 m2.

Antitromboticka lécba pfi onemocnéni karotid

Karotické platy jsou potencidlnim emboligennim zdrojem
a jsou spojovany se zvysenym rizikem cévni mozkové pfiho-
dy i obecné kardiovaskularnich pfihod. Vzhledem k tomu,
Ze 7adna studie nezkoumala vliv 1é¢by jednim protidestic-
kovym lékem (SAPT, napf. kyselina acetylsalicylova [ASA])
na snizeni kardiovaskularnich prihod u pacientl s karotic-
kymi platy bez stenézy karotid, tento dokument se zaméri
na pacienty se stenézou karotid (zuzZeni lumen o > 50 %).

Asymptomatické onemocnéni karotid

Antitromboticka lécba u pacientd s asymptomatickou ste-
nozou karotid zUstava sporna. Jedina studie u téchto pa-
cient, studie ACB, nedokazala potvrdit superioritu ASA
oproti placebu, ale pfi limitované velikosti souboru paci-
entd (tabulka 1). V observacnich studiich byla SAPT (zejmé-
na nizka davka ASA) spojena se snizenym rizikem MACE,
i kdyz u stfedné zdvazné stendzy karotid (tj. 50-75%) byla
data protichddnd. DAPT (kombinace ASA a clopidogrelu)
nepfinesla oproti SAPT zadny uzitek. Doporucené postu-
py ESC navrhuji dlouhodobou SAPT u pacientl s asym-
ptomatickou stenézou karotidy > 50 %, pokud je riziko
krvaceni nizké. Ve studii COMPASS byli neddvno randomi-
zovani pacienti s chronickou ischemickou chorobou srde¢ni
a/nebo onemocnénim perifernich tepen do tfi vétvi: kom-
binace antiagregace a antikoagulace (dualni inhibice, DPI),
kombinujici ASA 100 mg jednou denné + rivaroxaban 2,5
mg dvakrat denné vs. rivaroxaban 5 mg dvakrat denné vs.
ASA 100 mg jednou denné. Byl prokazan vyznamny po-
kles MACE u pacientt na DPI v porovnani s ASA samotnou
(tabulka 1), s podobnym trendem, i kdyz ne staticky vy-
znamnym pravdépodobné vzhledem k omezené velikosti
souboru pacientt, u podskupiny 1 919 pacientt s revasku-
larizaci karotid v anamnéze nebo asymptomatickou > 50%
stendzou karotid. Specifickd data o podskupiné pacientt
s asymptomatickou stenézou karotidy nebyla publikovéana.

Symptomatické onemocnéni karotid

Symptomatickd stendza karotidy je spojena s vysokym ri-
zikem casné recidivy cerebrovaskularnich ischemickych
pfihod. U pacientt s cerebrovaskularnimi pfihodami sou-
visejicimi s onemocnénim velkych cév byla SAPT (kyselina
acetylsalicylovd nebo clopidogrel) ucinnéjsi pfi snizovani
recidiv pfihod neZ peroralni antikoagulace antagonisty
vitaminu K (VKA). Subanalyza studie SOCRATES u ipsila-
teralni aterosklerotické stenézy prokazala vyznamné nizsi
vyskyt MACE u pacientt uzivajicich ticagrelor v porovnani
s ASA (tabulka 1). Pokud jde o DAPT v rané fazi symptoma-
tické stendzy karotid, kombinace ASA a clopidogrelu sni-
Zuje riziko asymptomatické embolizace do mozku a cévni
mozkové pFihody. Rovnéz snizuje riziko opakovani cévni
mozkové prihody po mensi cévni ischemické mozkové pfi-
hodé a TIA. V nedavné dobé studie THALES (n = 11 016)
prokazala vyznamnou 17% redukci rizika imrti nebo vzni-
ku cévni mozkové prihody pfi pouZiti ticagreloru + ASA
v porovnani s ASA samotnou u pacientl s lehkou cévni
mozkovou pfihodou nebo TIA s vysokym rizikem. V pre-
dem specifikované subanalyze podskupin pacientt s ipsila-
terdIni extrakranialni/intrakranidlni stenézou > 30 % bylo
snizeni rizika jeSté vyznamnéjsi (tabulka 1), s velmi vysokym
pomérem prinosu a rizika. Data o ucinnosti dipyridamolu
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pro snizeni cévni mozkové prihody jsou nekonzistentni,
bez konkrétnich vysledk( u pacientl se stenézou karotid.

Antitromboticka lécba po implantaci stentu
do karotidy

Po implantaci stentu do karotidy je DAPT (ASA + clopi-
dogrel) standardem lécby. O optimalni dobé trvani |écby
se vedou diskuse. Dvé malé RCT porovnaly SAPT a DAPT
u implantaci stentd do karotidy (CAS) u celkem 150 paci-
entd a obé studie byly predc¢asné ukonceny kvuli neak-
ceptovatelnému poctu neurologickych prihod ve vétvi se
SAPT (3 vs. 0 CMP; 11 vs. 1 TIA). Vzhledem ke zkusSenos-
tem s implantaci koronarnich stentd vétsina Iékafl prova-
déjicich intervenci upfednostriuje empiricky DAPT na nej-
méné jeden mésic po CAS. V tchajwanském celostatnim
registru byl Sestimési¢ni vyskyt ischemické cévni mozkové
pfihody, cévnich mozkovych pfihod nebo umrti podobny
u 2 829 pacientt s DAPT trvajici < 30, 3041 a > 42 dn0. V sé-
rii pacientl z jednoho centra podstupujicich CAS bylo navr-
zeno pridani cilostazolu navic k DAPT v pfipadé rezistence
krevnich desti¢ek na clopidogrel ke sniZeni ischemickych |ézi
zjisténych magnetickou rezonanci. Rozsifeni této studie ale
neprokazalo vyznamné snizeni klinickych udalosti.

Antitromboticka lécba u chirurgické
revaskularizace karotid

U pacientd podstupujicich CEA bylo ve studiich (tabulka
1) a registrech pfi uzivani ASA prokazano snizeni ische-
mickych pfihod periprocedurdiné i dlouhodobé. Nizka
davka ASA byla pfi hodnoceni 30denniho rizika MACE
lepsi nez vysokd davka ASA.

Po pfidani druhého protidestickového léku u pacientl
s nedavnou TIA/CMP doslo v porovnani s ASA samotnou ke
snizeni neurologickych pfihod. V metaanalyze dat tfi RCT
porovndvajici DAPT se SAPT pfi karotickych intervencich
(pouze jedna s CEA) nebyl zjistén zadny rozdil ve vyskytu
fatalni cévni mozkové pfrihody po intervenci, ale bylo zjis-
téno vyrazné vyssi riziko krvaceni a hematomu v oblasti
krku s DAPT. Souhrnnd analyza dvou nedavnych velkych
RCT porovnavajicich DAPT se samotnou ASA u pacientl
s cévni mozkovou pfihodou nebo TIA prokazala signifi-
kantni snizeni po¢tu MACE béhem prvnich 21 dnt (5,2 %
vs. 7,8 %; pomér rizik [HR] 0,66; 95% interval spolehlivosti
[CI] 0,56-0,77), bez vyznamného zvyseni poctu zavaznych
krvacivych pfihod. Zadné specifickd data o CMP vzniklé
v dlsledku postizeni karotid nebyla publikovana.

Retrospektivni analyza 28 683 CEA prokdazala u asymp-
tomatickych pacientd podstupujicich CEA, Ze DAPT byla
spojena s 39% sniZzenim rizika neurologickych pfihod ve
srovnani se samotnou ASA (pomér Sanci [OR] 0,61; 95% ClI
0,43-0,87) za cenu vyssiho vyskytu krvaceni vyzadujiciho
reoperaci (OR 1,71; 95% Cl 1,20-2,42). Mala RCT porovna-
vajici DAPT vs. SAPT u asymptomatickych pacientd nebyla
dostatecné rozsahla na to, aby prokazala ovlivnéni klinic-
kych cilovych ukazatell. DolozZila ale, Ze podani jednora-
zové davky 75 mg clopidogrelu (pfidané navic ke kyseliné
acetylsalicylové) noc pred operaci vedlo k vyznamnému
poklesu poc¢tu embolizaci béhem prvnich tfi hodin po ope-

raci. Nedavno publikovand metaanalyza zahrnujici vyse
zminénou RCT a Sest retrospektivnich observacnich studii
srovnavala DAPT (n = 8 536) se SAPT (n = 27 320) béhem
CEA. DAPT nesnizila 30denni mortalitu, cévni mozkovou
pfihodu ani TIA, ale vedla ke zvy3eni poctu zavaznych kr-
vacivych prihod (1,27 % oproti 0,83 %; p = 0,0003) a hema-
tomu v oblasti krku (8,19 % vs. 6,77 %; p = 0,001).

Antitromboticka lécba u pacientd se sten6zou
vertebralnich a podklickovych tepen

DUkazu o pouziti antitrombotickych pfipravkl u pacien-
t0 se stendézou vertebralnich a podklickovych tepen je
nedostatek, ale jejich pouziti je povazovano za rozumné
vzhledem k celkovému kardiovaskularnimu riziku u téch-
to pacientl (viz doplrikovy material online).

Onemocnéni aorty

Klicova sdéleni: Antitrombotické terapie
u onemocnéni aorty

e Dlouhodoby SAPT by mél byt doporucen u pacientu s vy-
znamnymi/komplexnimi aortalnimi platy.*

e Po embolické prihodé, kterd mlize souviset s komplexnim
aortalnim platem, muze byt doporucena DAPT.

e SAPT mulze byt doporucena u pacientli s aneurysmatem
aorty (AA) ke snizeni obecného kardiovaskularniho
rizika, presvédcivy prikaz snizeni rlistu aneurysmatu ale
chybi.

e U pacientd po akutnich aortalnich syndromech neexistuje
validace dlouhodobé antitrombotické lécby. Antitrombotic-
ka terapie by méla byt mimo akutni fazi zachovana, pokud
je jasné indikovana (napf. antikoagulace u mechanické
chlopné nebo fibrilace sini). Podrobné sledovani pacientt
s vyuzitim zobrazovacich technik je vsak nezbytné.

¢ Dlouhodobou SAPT Ize navrhnout po endovaskularni na-
hradé hrudni aorty [(T)EVAR] na zékladé rizikové charakte-
ristiky pacienta.

* Viz doplriujici materidly online, tabulka ST.

Aortalni platy

Aortélni platy jsou pozorovany u40-50 % jedinct stfedniho
véku. Zavaznost onemocnéni je kvantifikovana na zakladé
tloustky platu a vyskytu ulceraci/mobilnich sloZek (doplri-
kovy material online, tabulka S1). Velikost a komplexnost
platd v aortadlnim oblouku je spojena s cerebrovaskularni-
mi pfihodami (OR: 4-9 u platl > 4 mm nebo komplexnich),
ale maze také byt pricinou periferni emboliza¢ni pfihody.
| pres antitrombotickou lé¢bu dosahuje kazdorocni vyskyt
recidivy cévni mozkové pfihody az 12 %.

Primarni prevence

Vzhledem k vysoké prevalenci aortélnich platd mezi do-
spélymi, nedostatku ddkazl pro uzivani ASA u asympto-
matickych pacientt s aortalnimi platy a pochybnosti o po-
méru pfinosu a rizika uzivani ASA v primarni prevenci,
se nepovazuje za rozumné predepisovat ASA z indikace
pritomnosti prostych aortalni platd. SAPT, pokud mozno
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clopidogrel nebo nizkad davka ASA, muze byt doporuce-
na u zavaznych ¢i komplexnich platl. Antikoagulace ani
DAPT nejsou indikovany, protoZe nepfindseji zadny uzi-
tek, ale zvysuji riziko krvaceni.

Sekundarni prevence

Po embolické CMP/TIA nebo periferni vaskuldrni pfiho-
dé spojené s aortalnim platem se doporucuje SAPT s ASA
nebo clopidogrelem. Lze zvazit DAPT nebo VKA (mezina-
rodni normalizovany pomér [INR] 2-3), ale uroven dakaz(
je nizka nebo nejsou prakazné. Dalsi studie jsou zapotrebi
k urceni optimalniho trvani antitrombotické Iécby, protoze
se prinos jevi jako nejvyraznéjsi béhem prvnich tydnl po
cévni mozkové prihodé, zatimco riziko krvaceni zUOstava
zvysené dlouhodobé. Volba antitrombotické terapie by se
méla fidit soucasnymi pokyny bez ohledu na pfitomnost
aortalnich platd. V pripadé kryptogenni CMP nebyla zjis-
téna superiorita rivaroxabanu 15 mg denné ¢i dabigatranu
110-150 mg dvakrat denné nad ASA v nizké ddvce. Speci-
ficka data o CMP v dUsledku aortélnich platd ale chybéji.

Aortalni aneurysmata

Pacienti s aneurysmatem aorty (AA), bud hrudni, nebo brisni
(AAA), maji zvysené riziko MACE. Tedy i pfes absenci dat ze
specializovanych klinickych studii mdze byt u pacientl bez
kontraindikace rozumné uzivat SAPT (ASA nebo clopido-
grel). Antikoagulancia nejsou indikovana, protoze jsou spo-
jena s vys8im rizikem krvaceni. V pfipadé intraluminalniho
trombu nebo okluzivniho aneurysmatu Ize uvazovat o anti-
koagulaci s ohledem na dopad nasténného trombu pfi pro-
gresi aneurysmatu. V RCT, hodnotici 144 pacientd neuzivaji-
cich ASA s malym AAA nebyl mezi ticagrelorem a placebem
zjistén rozdil v rdstu aneurysmatu po jednom roce.

Akutni aortalni syndromy

Po odeznéni akutni faze aortalni disekce mlze byt anti-
trombotickd 1é¢ba nezbytnd u tretiny pacienttd z davodu
komorbidit (ischemicka choroba srde¢ni, fibrilace sini, cév-
ni mozkova prihoda, mechanicka aortdlni chlopen, plicni
nebo periferni embolie). Tato |écba ma pfiznivy Ucinek
na vznik a progresi trombdézy a nebyla doposud spojena
s vyznamnymi komplikacemi (napf. rlst aortalniho aneu-
rysmatu, ruptura nebo umrti). Zadna longitudinalni studie
nehodnotila antitrombotickou Ié¢bu u pacientl s intramu-
ralnim hematomem. Série pfipadd ale naznacuje, Ze anti-
koagulace nemd na progresi intramuralniho hematomu
vliv. Dukladné monitorovani pomoci zobrazovacich tech-
nik by mélo byt provedeno u viech pacientd po akutnich
aortdlnich syndromech. Pokud je vyvoj neuspokojivy, méla
by byt zvazena endovaskularni nebo chirurgicka lé¢ba.

Antitromboticka lécba po endovaskularni
nahradé hrudni aorty

Udaje o antitrombotické 1é¢bé po endovaskularni nahradé
hrudni aorty [(T)EVAR+] jsou omezené. Nicméné, podavani
SAPT (napt. ASA) se doporucuje, abychom se do budoucna vy-

hnuli kardiovaskularnim ptihoddm. Pouze v jedné studii s 28
pacienty podavali De Bruin a spol. DAPT pred EVAR, aniz by
popsali dobu podavani této kombinace léka. U pacientt pod-
stupujicich (T)EVAR nebo perkutanni koronarni intervenci ne-
byla DAPT spojena se zvySenou Cetnosti krvaceni, endoleaku
nebo opakované disekce. Antikoagulace byla spojena s vy3sim
vyskytem komplikaci véetné endoleaku, nutnosti opakované
intervence, pozdni konverze do operacniho feseni i mortality.

Endograftova trombdza je pfitomna u > 20 % pfipadd po
(T)EVAR, pricemz u dvou tretin pripadd tromby zGstdvaji sta-
bilni nebo mizeji. Vznika diky komplexni interakci systémo-
vych hemorheologickych faktort (poruchy koagulace nebo
heparinem indukované trombocytopenie), hemodynamiky
na urovni protézy a vlastnosti implantatu (stentgrafty pota-
Zené polyesterem nebo aorto-uni-iliakdlni endografty). Ne-
byla doposud spojena s tromboembolickymi komplikacemi,
a tak panuje shoda na konzervativni |é¢bé pomoci SAPT. Ce-
loZivotni peroralni antikoagulace je indikovana u pacientu
s nizkym rizikem krvaceni s tromboembolickymi prihodami
nebo rostoucim trombem. U pacientl s vysokym rizikem kr-
vaceni je doporuceno preruseni antikoagulace a implantace
nového endograftu.

Ischemicka choroba dolnich koncetin

Studie antitrombotickych terapii u pacientl s ischemickou
chorobou dolnich kon¢etin (ICHDK) jsou shrnuty na obraz-
ku 1 a v tabulce 2.

Klicova sdéleni: Antitromboticka Iécba u pacienti
s ischemickou chorobou dolnich koncetin

Neni prokazan prinos uzivani ASA u pacientl s asymptomatic-
kou ICHDK, bez signifikantni ICHS nebo onemocnéni perifernich
tepen mimo DK.

Asymptomatickd ICHDK je u pacientt s jinymi klinickymi atero-
sklerotickymi onemocnénimi (napf. ICHS) spojena se zvySenym
rizikem kardiovaskuldrnich prihod. U téchto pacientl maze byt
zvédzena intenzivnéjsi antitromboticka |écba rivaroxabanem 2,5
mg dvakrat denné pridanym ke kyseliné acetylsalicylové, pokud
neni riziko krvaceni vysoké.

Protidestickova Iécba je hlavni oporou antitrombotické strategie
u pacientu se symptomatickou ICHDK. U pacientud se symptoma-
tickou ICHDK by méla byt zvazena intenzivnéjsi antitrombotickd
|écba rivaroxabanem 2,5 mg dvakrat denné pfidanym ke kyseliné
acetylsalicylové, pokud neni riziko krvaceni vysoké.*

Pokud je zvolena SAPT, mdze byt clopidogrel upfednostriovan
pred ASA.

Neexistuji jednoznacné dikazy ve prospéch dlouhodobé DAPT

u chronické symptomatické ICHDK.

U pacientud po cévni operaci nebylo prokazano, Ze by clopidogrel
pridany ke kyseliné acetylsalicylové mél pfiznivy vliv na priichod-
nost $tépu a je spojen se zvysenym rizikem krvéaceni.

U pacientud bez zvySeného rizika krvéceni podstupujicich revasku-
larizaci (chirurgickou nebo endovaskulérni) pro ICHDK je doporu-
¢ena nizka davka ASA a rivaroxaban 2,5 mg dvakrat denné.*

* Anamnéza intrakranialniho krvaceni, ischemické cévni mozko-
vé prihody nebo jiné intrakranidlni patologie, nedavné gastro-
intestinalni krvdceni nebo anémie v disledku mozné ztraty krve
v gastrointestindlnim traktu, jind gastrointestinalni patologie
spojena se zvysenym rizikem krvaceni, selhani jater, krvécivé
diatézy nebo koagulopatie, extrémné vysoky vék nebo krehkost,
selhani ledvin s eGFR < 15 mlimin/1,73 m?.
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BOA
2000

Post-revaskularizace

CAPRIE

1996 CHARISMA WAVE

2006 2007

Symptomaticka

POPADAD
2008

Asymptomaticka

1995
Legenda
Léciva

Kyselina acetyl-
salicylova +
clopidogrel

Kyselina
acetylsalicylova

Placebo

Clopidogrel Ticagrelor Vorapaxar

CASPAR VOYAGER
2010 2020
EUCLID COMPASS
TRA-2P° 2016 2017
2013
AAA
2010
2020
500 - < 1 000

Antagonisté
vitaminu K

Lé¢ba jednim
protidesti¢kovym
lékem

Velikost
studie
1000 - <5000
Nizkodavkovany
rivaroxaban

Kyselina
acetylsalicylova +
nizkodévkovany rivaroxaban

> 5000

Obr. 1 - Nejvyznamnéjsi studie antitrombotickych terapii u ICHDK zahrnuijici vice nez 500 pacientl. Nazev studie v ¢erné barvé: studie zahr-
novala pouze pacienty s ICHDK. Nazev studie v ¢ervené barvé: pfitomnost ICHDK bylo jedno ze vstupnich kritérii.

Dlouhodoba antitromboticka lécba
asymptomatické ischemické choroby dolnich
koncetin

Asymptomatickd ICHDK, diagnostikovand pomoci niz-
kého indexu kotnik-paze, je spojena se zvysenym rizi-
kem MACE a MALE. | presto ale u téchto pacientd dvé
studie neprokazaly pfinos dlouhodobého podavani ASA
(tabulka 2). Ve studii COMPASS byla mezi pacienty za-
fazenymi na zakladé pritomnosti ICHS zjisténa asymp-
tomatickd ICHDK u 1 422 pacientud. V této podskupiné
pacientl byly zaznamenany pfiznivé vysledky DPI, co
se ty¢e MACE (HR 0,73; 95% CI 0,45-1,18) a MALE (HR
0,74; 95% Cl 0,46-1,18) podobné jako v celé studii, bez
zjisténé interakce. Tyto vysledky vsak nelze extrapolo-
vat na pacienty s asymptomatickou ICHDK bez dalsiho
pfidruzeného klinického aterosklerotického onemoc-
néni.

Dlouhodob3d antitromboticka lécba
symptomatické ischemické choroby dolnich
koncetin

U pacientd se symptomatickou ICHDK zlep3uji proti-
destickové léky kardiovaskularni prognézu (tabulka
2). Soucasné guidelines doporucuji nizké davky ASA
nebo clopidogrelu. Ve studii CAPRIE byl clopidogrel

superiorni vUici kyseliné acetylsalicylové ve snizovani
MACE u pacientt s klinickou ICHDK (HR 0,74; 95% ClI
0,64-0,91). Ve studii EUCLID bylo zatazeno 13 885 pa-
cientd se symptomatickou ICHDK, nebyl zjistén Zadny
rozdil v MACE mezi ticagrelorem a clopidogrelem. Rizi-
ko akutni ischemie koncetin se navic mezi obéma sku-
pinami nelisilo. Pokud jde o DAPT, studie CHARISMA
(tabulka 2) ukazala nevyznamny trend ve snizeni MACE
v podskupiné 3 096 pacientl s ICHDK uzivajicich ASA
+ clopidogrel pfi porovnani se samotnou ASA. Ve stu-
dii TRA2P-TIMI 50 byl testovan vorapaxar spolu s ASA
a/nebo clopidogrelem. U 20 170 pacientli s anamnézou
infarktu myokardu nebo symptomatické ICHDK doslo
k vyznamnému 17% snizeni rizika MACE, bez rozdilu
mezi obéma skupinami (tabulka 2). U pacientl s ICHS
bylo u vorapaxaru zjisténo vyznamné snizeni akutni is-
chemie koncetin a poc¢tu amputaci za cenu signifikant-
niho zvySeni poc¢tu vyznamnych a intrakranidlnich krva-
ceni (tabulka 2). Tento Iék neni dostupny na evropském
trhu. Studie COMPASS zjistila vyznamné snizeni MACE
a MALE u rivaroxabanu 2,5 mg dvakrat denné v kombi-
naci s ASA v celkovém souboru pacientt s ICHS a ICHDK
(n =27 395) a u podskupiny pacientl se symptomatic-
kou ICHDK. Tato kombinace vedla ke zvyseni cetnosti
zavazného krvaceni (ale ne fatalniho a intrakranialniho
krvaceni), pfinosy ale prevazily nad riziky, a to zejména
u pacientt s diabetem, rendlni dysfunkci, srde¢nim se-
lhdnim nebo polyvaskularnim onemocnénim.
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Antitromboticka lécba po chirurgicky
provedeném bypassu

U tfetiny Zilnich $tépu se vyvijeji léze v jejich prlibéhu
nebo v misté anastomodzy, které vedou k ohrozeni je-
jich prichodnosti. K trombdéze venézniho bypassu do-
chazi vétSinou v pribéhu prvniho roku. Riziko je vétsi
u konduitd mensiho kalibru, u zil jinych nez v. saphena
a infrapoplitedIni anastomézy. Zatimco protidestickové
léky se pouzivaji bézné, neexistuji Zzddné presvédcivé
dldkazy o tom, kterd antitromboticka strategie je k udr-
zeni prlchodnosti zilniho $tépu nejucinnéjsi. Studie
CASPAR neprokéazala béhem jednoletého sledovani pri-
nos kombinace ASA + clopidogrel oproti ASA samotné
u pacientl podstupujicich bypass pod urovni kolenniho
kloubu (tabulka 2). Warfarin lze zvazit u pacientd s niz-
kym rizikem krvaceni a vysoce rizikovym konduitem
(napf. Spatny odtok nebo opakovany zakrok) na za-
kladé slabych dikazu o zlepsené prlchodnosti (Bypass
Oral antikoagulants or Aspirin trial) (tabulka 2). Dlou-
hodoba prichodnost infraingvindlnich protetickych
$tépu je nizsi nez u $tépl zilnich. Z analyzy podskupin
studie CASPAR vyplynulo, Ze DAPT je spojena s pfino-
sem, co se tyce okluze protetického Stépu, revaskulari-
zace, amputace nebo umrti, bez signifikantniho zvyseni
poctu vyraznych krvaceni. Antagonisté vitaminu K ne-
zlepsili prachodnost protetického $tépu, nicméné byli
mirné prospésni u zilnich $tépd. Retrospektivni studie
z jednoho centra naznacila, Ze antagonisté vitaminu
K by mohli byt spojovani s prodlouzenou priachodnosti
rizikovych protetickych $tépl se Spatnym odtokem (ta-
bulka 2).

Antitromboticka lécba po endovaskularnich
procedurach

Vybér konkrétniho Iéku, davky a trvani antitrombo-
tické lé¢by u endovaskuldrnich zadkrokl neni jasny.
V Cochraneové metaanalyze zahrnujici 3 529 pacientt
byla hodnocena antitrombotika pro prevenci reste-
nézy nebo reokluze. Nebylo zjisténo snizeni cetnosti
cilovych ukazateld ve skupiné ASA + dipyridamol v po-
rovnani se skupinou ASA + placebo (OR 0,69; 95% ClI
0,44-1,10). DAPT se casto pouziva po endovaskular-
nich vykonech s velkou variabilitou v délce podavani,
obvykle mezi jednim a tfemi mésici. Guidelines ESC pro
[é¢bu ICHDK doporucuji DAPT (ASA + clopidogrel) na
minimalné jeden mésic po implantaci infraingvinalni-
ho stentu. Po implantaci stentu do infrapoplitealnich
tepen je ¢asto poddvdna DAPT po delsi dobu, nicméné
to neni podloZeno jasnymi dukazy. Délka DAPT je pri-
marné zaloZzena na extrapolaci dat z implantaci stentu
do korondrnich tepen, coz ale nemusi byt adekvatni,
protoze u pacientl s ICHDK byla oproti pacientlim
s ICHS nalezena vy33i zbytkova reaktivita desticek na
adenosin-difosfat a kyselinu arachidonovou. Pacien-
ti podstupujici angioplastiku periferni tepny mohou
mit slabsi odpovéd na ASA a clopidogrel nez pacienti
po perkutanni korondrni intervenci. Studie MIRROR
randomizovala 80 pacientd podstupujicich femoropo-
plitedIni endovaskuldrni intervenci do dvou vétvi: na

pacienty uzivajici ASA vs. DAPT. Po Sesti mésicich bylo
patrné vyznamné snizeni nutnosti revaskularizace pu-
vodné intervenované tepny (target lesion revasculari-
zation, TLR) ve skupiné DAPT (tabulka 2). Pacienti na-
sledné uzivali ASA samotnou a pocatecni rozdil v TLR
jiz ve 12. mésici nebyl patrny. Nedavna retrospektivni
analyza 693 pacientl po endovaskularni revaskulari-
zaci prokazala, ze DAPT uzivana po dobu 3est a vice
mésicl byla nezavislym prediktorem snizeného rizika
MACE (HR 0,61; 95% Cl 0,40-0,93) a MALE (HR 0,55;
95% Cl 0,38-0,77), bez vyznamného zvyseni zavazné-
ho krvaceni. V jedné RCT zlepsila kombinace cilosta-
zol + ASA tfiletou cévni prlichodnost oproti kombina-
ci ticlopidin + ASA (tabulka 2). Pfesto neni cilostazol
v souc¢asné dobé uzndan v Evropé jako antitromboti-
kum.

Kombinace antiagregacni a antikoagulacni
medikace po periferni revaskularizaci

Studie VOYAGER-PAD hodnotila bezpe¢nost a ucin-
nost kombinace antiagregacni a antikoagula¢ni medi-
kace (dual pathway inhibition, DPI). Hodnocena byla
kombinace rivaroxaban 2,5 mg dvakrat denné + ASA
vs. ASA samotnd. Podavéani bylo zahdjeno do deseti
dnl po revaskularizaci u 6 564 pacientl podstupuji-
cich chirurgickou nebo endovaskuldrni revaskularizaci
dolnich koncetin (tabulka 2). Pfidani clopidogrelu bylo
povoleno dle uvazeni investigdtord az na Sest mésicu.
Pfi medidnu sledovani 28 mésica byl primarni slozeny
cilovy ukazatel (akutni ischemie koncetin, velkd am-
putace, infarkt myokardu, ischemicka cévni mozkova
pfihoda nebo umrti z kardiovaskularnich pfic¢in) vy-
znamné snizen pfi podani DPI v porovnani s ASA (15,5
% vs. 17,8 %, p = 0,009). Co se tyce bezpecnosti, za-
vazné krvaceni (hodnocené dle TIMI) se vyskytlo u 2,65
% ve skupiné DPI a u 1,87 % ve skupiné s ASA (p =
0,07). P¥i projekci vysledkd na populaci 10 000 pacien-
th by strategie DPI zabranila 181 primarnim cilovym
ukazatelim za cenu 29 zdavaznych krvacivych pfihod
za rok. Pfiblizné 50 % pacientl v obou vétvich studie
dostadvalo také clopidogrel, vétSinou po endovasku-
larni terapii. Pfinos DPI nebyl zavisly na clopidogrelu
(primarni cilovy ukazatel: HR 0,85; 95% Cl 0,71-1,01
s clopidogrelem oproti HR 0,86; 95% Cl 0,73-1,01 bez
clopidogrelu). Primarni bezpecnostni cilovy ukazatel
se v obou skupinach nelisil (HR 1,32; 95% Cl 0,78-2,24
s clopidogrelem vs. HR 1,55; 95% Cl 0,88-2,73 bez clo-
pidogrelu). Riziko zdvazného krvaceni (kritéria Mezi-
ndrodni spole¢nosti pro trombdzu a hemostazu [ISTH])
bylo vyssi pfi podavani clopidogrelu po dobu delsi nez
jeden mésic a s ¢asem se zvySovalo. Vzhledem k tomu,
Ze pridani clopidogrelu nebylo randomizované, nejsou
aktudlné k dispozici data pro pfimé srovndni strategie
DPI a DAPT (ASA + clopidogrel). DAPT byla empiricky
zavedena pro endovaskularni terapii a sekundarné do-
porucena na zakladé odborného konsenzu. DPI byla
validovana ve studii VOYAGER. Podavani DPI mUze byt
dle studie COMPASS beze zmény prodlouzeno v obdo-
bi po revaskularizaci s prokdzanym pfinosem na snize-
ni MACE a MALE.
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Rendlni a mezenterické tepny

Klicova sdéleni: Antitromboticka terapie pfri postizeni

renalni a mezenterické tepny

e SAPT je indikovana pro kardiovaskularni prevenci u pacien-
10 s aterosklerotickou stendzou renalni nebo mezenterické
tepny.

e  DAPT je doporucena po dobu nejméné jeden mésic po
implantaci stentu do renalni nebo mezenterické tepny.

Data o antitrombotické lé¢bé u pacientt s aterosklerotic-
kou stendzou renalni nebo mezenterické tepny jsou vzac-
na, ale jeji pouziti je povazovano za rozumné s ohledem
na zvysené kardiovaskuldrni riziko u pacienttd s jakymko-
liv aterosklerotickym onemocnénim (viz doplriujici mate-
ridly online).

Pacienti s onemocnénim perifernich
tepen a soubéznou indikaci k peroralni
antikoagulaci

Klicova sdéleni: Antitrombotické strategie u pacientt
s onemocnénim perifernich tepen a soubéznou indikaci
k peroralni antikoagulaci

e Pokud pacient s onemocnénim perifernich tepen uziva
|écebnou davku antikoagulace z jiné indikace, méli bychom
se obecné vyvarovat pridani protidestickové |écby z davo-
du rizika krvaceni, s vyjimkou stavd ¢asné po perkutanni
revaskularizaci.

e SAPT mUze byt pfidana k antikoagulacni |é¢bé pacien-
tlm s vysokym rizikem trombdzy, s pfihlédnutim k riziku
krvéaceni.

Pacienti s onemocnénim perifernich tepen mohou mit
dalsi onemocnéni vyzadujici podavani prechodné ¢i tr-
valé antikoagulace. Pacienti s ICHDK maji zvy$ené riziko
fibrilace sini. Tato arytmie se vyskytuje u > 10 % pacien-
t0 hospitalizovanych s ICHDK a je spojena se zvy$enym
rizikem cévni mozkové pfihody, amputace a mortality.
Pacienti s fibrilaci sini a onemocnénim perifernich te-
u nich tak indikovana antikoagula¢ni terapie. Ve studii
ROCKET AF byl pfi srovnani rivaroxabanu s warfarinem
u pacientt s ICHDK zjistén stejny benefit pro primarni
cilovy ukazatel, ale s vétsim poctem krvaceni u rivaro-
xabanu nez u warfarinu (HR 1,40; 95% Cl 1,06-1,86,
p = 0,037). Nicméné zadny vyznamny rozdil v poctech
zdvaznych krvaceni mezi rivaroxabanem a warfarinem
nebyl zjistén u pacientd s ICHS nebo ICHDK v jiné retro-
spektivni studii (HR 1,13; 95% CI 0,84-1,52). Ke stejné-
mu zaveéru pfi srovnani apixabanu a warfarinu v pod-
skupiné s ICHDK dosla studie ARISTOTLE (HR 1,05; 95%
Cl 0,69-1,58). V celonarodni kohortové studii na Tchaj-
-wanu byla dokumentovana nizsi mira krvaceni u pfi-
mych peroralnich antikoagulancii (DOAC) nez u warfa-
rinu (HR 0,64; 95% Cl 0,50-0,80), ziejmé kvuli uzivani
nizsich davek u ¢inskych pacientd. Vzhledem k absenci
specifickych studii u pacientu s fibrilaci sini a onemoc-
nénim perifernich tepen jsou DOAC preferovana pred

warfarinem. Neexistuje zadné solidni zdlvodnéni pro
pridani protidestickové terapie k perordlnimu antiko-
agulanciu u pacientl s fibrilaci sini a onemocnénim
perifernich tepen. Studie zahrnujici 14 199 hospita-
lizovanych pacientl s fibrilaci sini, srde¢nim selhanim
a koexistujici ICHS nebo ICHDK prokazala, Ze pridani
protidestickové terapie k perordlnimu antikoagulan-
ciu nesnizilo oproti warfarinu samotnému pocet ische-
mickych pfihod, ale zvysilo riziko krvaceni. V RCT s pa-
cienty s ICHS a fibrilaci sini pridani protidestickové te-
rapie k perordlnimu antikoagulanciu nesnizilo MACE,
ale zvysilo pocet krvaceni. Proto doporucujeme rutin-
né nepriddvat protidestickovou terapii k peroralnimu
antikoagulanciu u pacientl vyzadujicich |é¢ebné davky
antikoagula¢ni medikace. V pfipadé implantace sten-
tu do periferni tepny neni dostatek dakazl pro vybér
optimalni antitrombotické 1é¢by. U pacientd na léceb-
né davce antikoagulace doporucujeme kratkodobou
SAPT. Doba podavani této kombinace by méla byt co
nejkratsi (jeden mésic), v zavislosti na klinické indikaci
a riziku krvaceni; v pfipadé vysokého rizika krvaceni by
prevenci cévni mozkové prihody. Recentni metaanalyza
Ctyf RCT porovnavajici kombinaci DOAC + clopidogrel
s trojkombinaci warfarin + ASA + clopidogrel u pacien-
t0 podstupujicich implantaci stentu do koronarni tepny
prokdzala, Ze dualni lé¢ba snizuje krvaceni o 34 % pfi
zvyseni rizika trombdzy ve stentu o 59 %. Za pozor-
nost stoji, Ze zavazné a/nebo klinicky vyznamné krvace-
ni se vyskytovaly vice nez tfikrat castéji nez ischemické
pfihody. Diky extrapolaci téchto ddkaza na pacienty
s onemocnénim perifernich tepen, coz je stav, pfi kte-
rém je riziko okluzivni trombdzy ve stentu obecné nizsi,
doporucujeme lé¢bu pacientt s fibrilaci sini podstupuji-
cich implantaci stentu do periferni tepny pomoci kom-
binace DOAC + clopidogrel na jeden mésic, s pfidanim
ASA (tedy trojkombinaci) pouze u vybranych pacientt
s nejvyssim rizikem trombodzy ve stentu (napf. predchozi
trombdza stentu, velmi nizky prdtok ve stentu na kon-
ci intervence). Naopak pokud je riziko krvaceni vysoké,
ma byt doporucena pouze samotna antikoagulace.

Riziko krvaceni u pacienti s onemocnénim
perifernich tepen

Pfed nasazenim antitrombotické |é¢by je nezbytné
vyhodnoceni rizika krvaceni. Pacienti s onemocnénim
perifernich tepen maji obecné vyssi riziko krvaceni
v porovnani s béZznym pacientem s ICHS, ackoliv je dat
o riziku krvaceni u pacientd s onemocnénim perifernich
tepen malo. Skoére, jako je HAS-BLED, maji u téchto pa-
cientl slaby prognosticky pfinos. Recentné bylo valido-
vano skére Academic Research Consortium High Bleed-
ing Risk (ARC-HBR) u pacientl s ICHS podstupujicich
koronarni intervenci, nebylo ale doposud validovano
u pacientd s onemocnénim perifernich tepen. Ke sta-
noveni rizika krvaceni u pacientl s onemocnénim pe-
rifernich tepen bylo uc¢inéno nékolik pokusu, jez jsou
shrnuty v tabulce 3. Vliv inhibitord protonové pum-
py na snizeni krvaceni do gastrointestinalniho traktu
u pacientl s onemocnénim perifernich tepen hodnotila
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Prof. MUDr. Pavel Gregor, DrSc., FESC -
vzor poctivého lékare a skvélého védce

Obr. 1 - Profesor Gregor na Spicberkach (2010)

Pavel Gregor se narodil 12. ledna 1952 v Poli¢ce a tento
kraj svého détstvi nesmirné miluje. Vystudoval Fakultu
vseobecného lékarstvi Univerzity Karlovy a univerzité z0-
stal vérny po cely svlj profesni Zivot. Po promoci v roce
1976 nastoupil na Il. interni kliniku Lékarské fakulty hygie-
nické a Fakultni nemocnice Kralovské Vinohrady jako lé-
kar a védecky aspirant. Jako jeden z pionyrd nové metody
se zacal vénovat echokardiografii a vyzkumné se pfitom
zaméfil na onemocnéni srde¢niho svalu — na kardiomyo-
patie. Rada jeho poznatkl byla jiz v 80. letech 20. sto-
leti publikovana v zdpadnich odbornych c¢asopisech (coz
tehdy nebylo pro védce z vychodni Evropy jednoduché).
Zejména slo o unikatni objevy souvisejici s hypertrofickou
kardiomyopatii (napt. zjisténi, Zze EKG zndmky predcha-
zeji rozvoj hypertrofie zjistitelné morfologickym zobraze-
nim) nebo o popis zmén srdecniho svalu pfi sarkoidéze
nebo pfi diabetu. Jeho SCI ¢ini 5 900 a jeho h-index je 21.
Pavel Gregor vychoval celou fadu mladych lékaru i védec-
kych pracovnikl. Mezi jeho zaky patfi i dnesni profesofi Ci
docenti: Petr Tousek, Pavel Osmanc¢ik, Karol Curila a dalsi.
Podilel se na vzniku Kardiocentra 3. LF UK a FNKV i na
vzniku Kardiologické kliniky na této fakulté a v nemoc-
nici. Po dobu 20 let pUsobil jako zastupce prednosty této
kliniky.

Zde si dovolim malou osobni odbocku. Na kliniku jsem
nastoupil tfi roky po Pavlovi a od pocatku jsme sdileli (jes-
té s kolegy Milanem Kmentem, Jirkou Novotnym a Pepou
Pekarkem) lékarsky pokoj. V té dobé klinika ziskala (jako
prvni v celém Ceskoslovensku) dvourozmérny echokar-
diograf Smith Kline Instruments — z dne$niho pohledu
neuvéfitelné primitivni mechanicky vibrujici jen 30stup-
fovy sektor. Pfednosta kliniky prof. Visek a vedouci kar-

diologického oddéleni doc. Cervenka povéfili pravé Pavla
a mne, abychom se s pfistrojem naucili pracovat. S tou
dobou mame spojenou také fadu humornych zazitkd
i omyld, ale vrhli jsme se do toho s obrovskym nadsenim
a eldnem. Nesmirné nds to bavilo a soucasné jsme v tom
vidéli zcela mimoradnou pfilezitost ke startu nasi profesni
drahy. Stali jsme se opravdovymi prateli a toto pratelstvi
ndm vydrzelo cely Zivot. Nikdy se z nas nestali soupefi, byt
jsme po dlouhou fadu let byli , dva kohouti na smetisti” -
vzdy nase pratelstvi bylo hodnotou nejvyssi. Kdyz se nam
spole¢né (s pFispénim Martina Herolda a Rudolfa Spacka)
podatilo v roce 2001 zalozit ve Fakultni nemocnici Krélov-
ské Vinohrady a na 3. Iékafské fakulté novou Kardiologic-
kou kliniku, Pavel — ktery byl profesorem dfive nez ja — na
misto prednosty této kliniky neaspiroval (byt na néj mél
jakoZto starsi z nds dvou moralni pravo) a stal se mym za-
stupcem. Nase pevné pratelstvi se neslo i mimo pracovni
oblast — spole¢né jsme travili nékteré dovolené v horach:
Kordillery v Chile a v Peru, Island, Spicberky (obr. 1), sa-
moziejmé Alpy aj.

Po 44 letech nepretrzité prace na klinice se profesor
Gregor rozhodl odejit ke 30. 11. 2020 do dichodu a uzi-
vat si zaslouzeného odpocinku pfi projizdkach na své obli-
bené motorce po krasach ceské zemé — zejména okoli své-
ho rodisté Poli¢ky a kras Sumavy, kde ma nyni chalupu. Se
svymi spolupracovniky zlstava v pratelském kontaktu. Od
rektora Univerzity Karlovy prof. Zimy obdrzel univerzitni
medaili za zasluhy o rozvoj Univerzity Karlovy (obr. 2).

Pavle, z celého srdce Ti preji pevné zdravi, hodné radosti
z téch cinnosti, které Té bavi, a téZ at mas radost z Tvych
pocetnych vnoucat.

Petr Widimsky

Obr. 2 - Profesor Gregor s medaili Univerzity Karlovy (2020)
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Ze zivota spolecnosti

Pan profesor MUDr. Pavel Gregor, DrSc., slavi zivotni vyro€i

V lednu 2022 oslavi sedmdesaté narozeniny pan profesor
MUDr. Pavel Gregor, DrSc., dlouholety zastupce prednos-
ty Kliniky kardiologie a pozdéji Kardiocentra Fakultni ne-
mocnice Kralovské Vinohrady. Souhrn jeho Zivotni drahy
je uveden v ¢lanku jeho spolupracovnika a Zivotniho pfite-
le profesora Petra Widimského. Chceme se tedy pfipojit ke
gratulaci za vybor Ceské kardiologické spole¢nosti, jehoz
byl od roku 1990 dvakrat ¢lenem po dvé volebni obdobi,
dale byl také ¢lenem vyboru Pracovnich skupin echokar-
diografie, kardiovaskularni farmakoterapie, chlopenni
a vrozené vady v dospélosti. Kromé rozsahlé prace v ¢eské
kardiologii byl i ¢lenem Sirsiho védeckého vyboru Euro-
Echo a redak¢nich rad celé fady odbornych casopist, byl
¢lenem oborové rady Fyziologie a patofyziologie ¢lovéka
Univerzity Karlovy a Akademie véd, Oborové komise pro
kardiologii Ceské lékaFské komory. Je autorem nebo spo-
luautorem 414 praci v naSem i zahrani¢nim pisemnictvi,
12 monografii, byl mimoradné Uspésny jako jeden z prv-
nich pracovniki v oblasti echokardiografie v Ceskosloven-
sku. Na odbornych akcich vzdy predstavoval klidnou silu

$pickového kardiologa, s nimz byla radost diskutovat — na
védecké pole vstoupil jiz jako mlady kardiolog, ktery se
v soutézi na dni mladych kardiologli — v té dobé prestizni
kardiologicka akce (1981) — umistil na tfetim misté, o tfi
roky pozdéji pak vyhral podobnou soutéz mladych inter-
nistd. Je ¢estnym ¢lenem Ceské kardiologické spole¢nosti,
v roce 2017 dostal cenu Ceské kardiologické spole¢nosti
za celozZivotni pfinos v kardiologii a v roce 2020 stfibrnou
medaili Univerzity Karlovy za celozivotni dilo. Radost mu
délaji jak jeho déti — syn lékar a dcera psycholozka, tak jiz
fada vnoucat, rad prekvapi také tim, ze stale rad vyrazi na
klidné jizdy na jeho oblibeném harleyi.

Mily Pavle, dovol mi popfét za sebe, za vybor CKS i mno-
ho Tvych pratel kardiologd, kteri Té maji radi, abys zastal
stdle tak mily a zdravy a uZival si i v dalSich letech radosti,
které si Té najdou.

Srdecné,
Michael Aschermann
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@ Zprava o knize

e crAapA

Lécba
kardiovaskularnich
onemocnéni

2, aktualizované a doplnéné vydani

Cena: 310 K¢.

Druhé, doplnéné a aktualizované vydani knihy upouta
na prvni strané tuhych, omyvatelnych desek stylizovanym
obrazkem srdce, v jehoz stfedu je napis ,Salus aegro-
ti suprema lex" (,Zdravi nemocného je nejvyssim zako-
nem"). Tento napis je ovsem znamy: vyhotoven zlatymi
pismy je nad vchodem do feditelstvi Lékarské fakulty
v Lubecku i na emblému Lékarské univerzity v Grazu.
Abychom nemuseli chodit tak daleko, nalezneme ho na
bronzové desce na celni sténé Vieobecné fakultni nemoc-
nice v Praze, vedle informace, Ze se cisaf Josef Il. zaslouzil
o vznik této nemocnice.

Autori-editofi této knihy jsou nasi vyznamni kardiolo-
gové, a tak neni prekvapenim, Ze jiz prvni vydani (bylo
pfedstaveno na Vyro¢nim sjezdu Ceské kardiologické spo-
le¢nosti v roce 2018) bylo Uspésné. Nepochybuji, Ze tomu
bude i u tohoto vydani, protoze si to opravdu zaslouzi.

Ctyfi hlavni autofi-editofi pfizvali k napsani nékterych
kapitol dalSich 17 spoluautord, vyjma dvou, z Lékarské fa-
kulty Masarykovy univerzity v Brné.

Obsah tvofi 20 samostatnych kapitol fazenych v tom-
to poradi: 1. Lécba hypertenze (12 s.), 2. Lécba srdecni-
ho selhani (38 s.), 3. Lécba hypertrofické kardiomyopatie
(65.), 4. Lécba chronické ischemické choroby srde¢ni (10s.),
5. Lécba akutniho korondrniho syndromu (11 s.), 6. Lé¢-
ba poruch srde¢niho rytmu (31 s.), 7. Lécba srdecnich
zanétl (16 s.), 8. Lécba zilni trombdzy (6 s.), 9. Lécba
ischemické choroby dolnich koncetin (4 s.), 10. Lécba
plicni embolie (10 s.), 11. Lécba spankové apnoe (5 s.),
12. Lécba plicni hypertenze (14 s.), 13. Lécba erektil-
ni funkce (dysfunkce? pozn. rec.) (4 s.), 14. Lécba po
transplantaci srdce (6 s.), 15. Lé¢ba dyslipoproteinemie
(8 s.), 16. Lécba a prevence diabetes mellitus a kardio-

Jifi Vitovec, Jindfich Spinar,
s Lenka Spinarova, Ondfej Ludka a kolektiv:
Lécba kardiovaskularnich onemocnéni

Praha, Grada Publishing, 2020, 234 stran.

Druhé, doplnéné a aktualizované vydani, format 245 x 170 mm,
vazany, barevny vytisk.

ISBN: 978-80-271-1865-6 (ePub).

ISBN: 978-80-271-1864-9 (pdf).

ISBN: 978-80-271-2931-7 (print).

vaskuldrnich onemocnéni (7 s.), 17. Problematika ad-
herence (compliance) a polypragmazie v kardiologii
(5 s.), 18. Co by mél védét kardiolog o hodnoceni klinic-
kych studii (18 s.), 19. Paliativni Iécba v kardiologii (11 s.)
a 20. Lécba pridruzenych onemocnéni u srde¢niho selhani
(7 s.). Literatura je uvadéna za kazdou kapitolou, seznam
zkratek najde ¢tenar za obsahem knihy. Kvalitni tfifado-
vy rejstiik (4,5 s.), v némz se bude dobre a lehce hledat,
a Cesky i anglicky souhrn knihu uzaviraji. Text je doplnén
85 tabulkami a 35 ndzornymi dvoubarevnymi obrazky
velmi dobré kvality.

Vlastni odborny text je téméF bezchybny, v rejstiiku
je nékolik drobnych nevyznamnych chyb. Jednotlivé ka-
pitoly se lisi rozsahem, stylem i urovni, pfi 21 autorech
to nemUze byt ani jiné. Druha a osmnacta kapitola jsou
zbytecné rozsahlé. Informacné jsou ale vsechny kapitoly
velmi dobré urovné a respektuji guidelines Ceské kardio-
logické a Ceské angiologické spole¢nosti CLS JEP.

Komu knihu doporucit?

Je urcena predevsim kardiologlim a angiologum, jak
klinickym, tak i ambulantnim. Vhodnd je i pro interni
konzilidfe na rlznych pracovistich. Pfinasi totiz aktualizo-
vané informace o lécbé jak kardiologickych, tak angio-
logickych onemocnéni. Rozsahem je vhodna i pro lékare
ambulantni sféry, ktefi nemaji nikdy casu nazbyt a z to-
hoto dlivodu rozsahlé monografie odmitaji.

Prof. MUDr. Jan Petrasek, DrSc.,

Ill. interni klinika, 1. Iékarska fakulta Univerzity
Karlovy a Vseobecnd fakultni nemocnice v Praze,
e-mail: jvpetr@email.cz
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USTNI SDELENI - LEKARI

B PROGNOSTICKY VYZNAM SKORE SCAI
U PACIENTU S INFARKTEM MYOKARDU
KOMPLIKOVANYM DEFEKTEM SEPTA
KOMOR

Holek M, Benak A, Sramko M, Kettner J, Kautzner J

Klinika kardiologie, Institut klinické
a experimentdIni mediciny, Praha

Akutni koronarni syndromy

Uvod: Defekt septa komor (DSK) je obavanou komplikaci
infarktu myokardu (IM) zhor3ujici prognézu nemocnych.
Cilem této prace bylo posoudit prognosticky vyznam no-
vého skérovaciho systému SCAI pro predikci ro¢ni morta-
lity u pacientd s IM komplikovanym DSK.

Metodika: Do studie bylo zafazeno 102 konsekutivnich
pacientl s DSK pfi IM v letech 1998-2020. Ro¢ni preziti
nemocnych bylo porovnavano v zavislosti na retrospek-
tivné hodnocené vstupni a nejhorsi dosazené tridé SCAI
(A-E dle klinickych, laboratornich a hemodynamickych
ukazatelt) a dalsich klinickych faktorech. Vztah morta-
lity a tfidy SCAI byl hodnocen pomoci analyzy rozptylu
(ANQOVA).

Vysledky: Ro¢nimortalitakorelovalasnejhoridosazenou
tfidou SCAI béhem prvniho tydne hospitalizace (A: 8 %,
B: 11 %, C: 47 %, D: 78 %, E: 89 %; p < 0,001), nikoliv
vsak s tfidou SCAIl v case diagndzy DSK (A: 40 %, B: 46 %,
C: 67 %, D: 77 %, E: 83 %; p = 0,056). Z ostatnich vstup-
nich parametrd jsme u zemfelych pozorovali vyznamné
nizsi ejek¢ni frakci levé komory (40 £ 11 % vs. 45 + 12 %;
p = 0,044) a castéjsi pouziti umélé plicni ventilace (48 %
vs. 13 %; p = 0,012), vazopresorické podpory (60 % vs.
32 %; p = 0,008), inotropni podpory (67 % vs. 33 %; p =
0,001) nebo mechanické srdec¢ni podpory (63 % vs. 34 %;
p = 0,008). Rozsah koronarniho postizeni a lokalizace
IM/DSK se mezi prezivsimi a zemrelymi nelisily. Pouziti
mechanické srde¢ni podpory (IABK: 55 pts, ECMO: 5 pts,
ECMO + IABK: 10 pts) korelovalo se vstupni tfidou SCAI
(A: 36 %, B: 71 %, C: 83 %, D: 85 %, E: 83 %; p = 0,002)
i nejhorsi dosazenou tfidou SCAI (A: 0 %, B: 55 %, C:
79 %, D: 100 %, E: 79 %; p < 0,001). Stran nacasovani
chirurgického feSeni jsme zaznamenali kratsi ¢as mezi
diagnézou DSK a operaci u zemielych (median 4 vs. 13
dni; p =0,001).

Zaveér: Novy skoérovaci systém SCAI pro zavaznost kardio-
genniho 3oku je vhodny k pribéZznému posouzeni pro-
gndzy pacientt s IM komplikovanym DSK.

B CARDIAC ARREST CENTRUM: SROVNANI
IMPLEMENTACE METODIKY CENTRALIZACE
PECE V OSMILETEM SLEDOVANI

Karasek J', Polasek R, Seiner J', Slezak J?, Bouskova
K2, Kadleckova L?, Baumgartner O?, Ostadal P?

" Kardiocentrum, KN Liberec, Liberec, > Kardiocen-
trum, 3. LF UK, 3 Kardiocentrum, Nemocnice Na
Homolce, Praha

Srdecni zastava

Uvod: V Libereckém kraji se systém centralizace péce
o pacienty po mimonemocni¢ni zastavé (OHCA) realizuje
od kvétna 2016.

Cil: Porovnat populaci, etiologii zastav, prezivani a neu-
rologicky stav u skupiny selektovanych pacientd pred
centralizaci péce a skupiny neselektovanych pacientd po
vzniku centra.

Metodika: Prospektivni registr vSiech OHCA pfijatych od
1.1.2013 do 1. 5. 2016 (selektovana skupina zastav s vysoce
suspektni ischemii myokardu) a od 1. 5.2016 do 31. 12. 2020
(skupina centrové péce - neselektované OHCA). Do prvni
skupiny byli zafazeni pacienti po obnové obé&hu na zkla-
dé vysokého podezieni z akutniho koronarniho syndromu
a potencialniho profitu z urgentni SKG (zejména pacienti
s elevacemi Useku ST na EKG a inicialné fibrilaci komor).
Do druhé skupiny byli zafazeni pacienti podle jednotného
protokolu OHCA (vSechny nahlé zastavy suspektné kardidlni
a ty bez jasné pficiny bez ohledu na EKG a rytmus).
Vysledky: Celkem bylo do nasi studie zafazeno 386 pa-
cientl: 147 ve skupiné preCAC (pfed Cardiac Arrest Cen-
ter) a 239 CAC. Ve skupiné CAC bylo pfijato o0 16,2 %
vic za mésic nez v preCAC. Zakladni charakteristika
je uvedena v tabulce 1, oba soubory se lisily v inicial-
nim defibrilovatelném rytmu a délce laické resuscitace
(TANR). V multivariantni analyze byly jako nezavislé
prediktivni faktory 30denni mortality identifikovany:
nedefibrilovatelny rytmus, vék a doba do ROSC (tabul-
ka 4). V tabulce 2 jsou uvedeny etiologie zastav a tera-
peutické intervence. Ve skupiné CAC bylo pfekvapivé
vice AKS, PCl, a dokonce STEMI. Ro¢ni follow-up zatim
neni dokoncen (tabulka 3).

Zavér: Metodika CAC zvysila pfijem pacientd po OHCA
0 16,2 %. | kdyz jde o prognosticky zavaznéjsi pacienty
(nizsi incidence defibrilovatelného rytmu), 30denni pre-
zivani a dobry neurologicky vysledek zGstava nezménén.
Metodika centra CAC vyznamné zvysila pomér zastav
s kardialni etiologii, véetné STEMI a PCI.
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Tabulka 1 - Zakladni charakteristiky

PreCAC
Muzi, n (%) 117 (79,6)
Vék, primér (+ SD) 62,8 (13,1)
Defibrilovatelny rytmus, n (%) 111 (78,7)
TANR (%) 101 (68,7)
TANR, median (IQR 25-75) min 10 (5-10)
ROSC, median (IQR 25-75) min 18 (10-28)
Zéstava pred svédky, n (%) 125 (85)

CAC Hodnota p
182 (76,2) 0,45

62,7 (14) 0,94

158 (68,7) 0,042

163 (68,2) 0,29

7 (5-10) 0,008

18 (12-25) 0,81

206 (86,2) 0,77

IQR - mezikvartilové rozpéti; ROSC - obnova spontdnniho obéhu; SD — smérodatnd odchylka; TANR - telefonicky asistovana resuscitace.

Tabulka 2 - Etiologie zastav a terapeutické intervence

PreCAC
Kardialni etiologie, n (%) 101 (68,7)
AKS, n (%) 69 (47)
STEMI, n (%) 43 (29,3)
TTM, n (%) 75 (51)
SKG, n (%) 95 (64,6)
PCl, n (%) 52 (35,4)
ICD, n (%) 33 (22,4)

CAC Hodnota p
187 (78,2) 0,04

134 (52,3) 0,09

95 (39,7) 0,0043

215 (90) < 0,0001
174 (72,8) 0,11

113 (47,3) 0,03

53 (22,2) 0,99

AKS - akutni korondrni syndrom; ICD - implantabilni kardioverter-defibrilator; PCl - perkutanni korondrni intervence; SKG - selektivni
koronarografie; STEMI - infarkt myokardu s elevacemi tseku ST; TTM - kontrola télesné teploty.

Tabulka 3 - Follow-up

PreCAC
JIP, median (IQR 25-75) dni 7 (4-14)
UPV, median (IQR 25-75) dni 4 (1-7)
Tricetidenni prezivani 93 (63,3)
CPC 1, 2 (30. den) 75 (59,5)

CAC Hodnota p
6 (2-13) 0,04
3(1-7) 0,03
131 (54,8) 0,11
99 (51) 0,13

CPC - dobry neurologicky stav; JIP - jednotka intenzivni péce; UPV — uméla plicni ventilace.

Tabulka 4 - Multivariantni analyza - nezavislé prediktivni faktory 30denni mortality

Pomér sanci (OR)

Nedefibrilovatelny rytmus 11,86
Vék 1,068
ROSC 1,08

95% CI
5,62-25,04
1,03-1,09
1,05-1,11

Cl - interval spolehlivosti; ROSC - obnova spontédnniho obéhu.

B CASOVY VYVOJ 30DENNI MORTALITY
AKUTNI PLICNI EMBOLIE

Kleissner M, Vojtickova L, Kettner J, Kautzner J,
Sramko M

Klinika kardiologie, Institut klinické
a experimentdlni mediciny, Praha

Varia

Vychodiska: Aktualni data o 30denni mortalité pacientt
s akutni plicni embolii (PE) chybéji.

Cil: Porovnat 30denni mortalitu mezi recentni a historic-
kou kohortou pacientl lIé¢enych pro PE.

Metody: Retrospektivné jsme analyzovali klinicka a zobra-
zovaci data 400 konsekutivnich pacientd, ktefi byli pfijati
na nasi kliniku pro PE mezi inorem 2010 a dubnem 2021.
Ze souboru byli vylou¢eni pacienti s mimonemocni¢ni z&-
stavou obéhu, u nichz nebylo dosazeno navratu spontanni
cirkulace (n = 14). Byla srovndana 30denni mortalita mezi
pacienty prijatymi pred lednem 2016 (n = 178) a po lednu
2016 (n = 222). Pacienti byli klasifikovani jako PE s nizkym,
stifednim a vysokym klinickym rizikem podle doporucenych
postupt Evropské kardiologické spolecnosti z roku 2019.
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Vysledky: Diagnéza PE byla zaloZena na vypocetni tomo-
grafii (86 %), ventilacné perfuznim plicnim skenu (7 %),
echokardiografii (7 %) a vysledku pitvy (1 %). Vétsina paci-
entu byla stratifikovana do skupiny PE se stfednim rizikem
(313 [78 %]), nasledovala PE s nizkym (46 [12 %]) a vyso-
kym rizikem (41 [10 %]). Rizikovy profil se nelisil mezi re-
centni a historickou kohortou pacientt (79 % vs. 77 % pro
stfedni riziko, 12 % vs. 11 % pro nizké riziko a 9 % vs. 12
% pro vysoké riziko, véechna p = NS). Sedmnact (4 %) paci-
entl zemrelo béhem 30 dni od pfrijeti do nemocnice: deset
pacientt s PE s vysokym rizikem (24 %), sedm se stfednim
rizikem (2 %) a zadny (0 %) s nizkym rizikem (p < 0,0001).
Mezi recentni a historickou kohortou nebyl rozdil v 30den-
ni mortalité (9 [4 %] vs. 8 [4 %], p = 0,83). V multivariantni
regresni analyze byla asociovana s vy3$si 30denni mortalitou
pouze inicidlni pfitomnost obrazu kardiogenniho Soku.
Zavér: Tricetidenni mortalita pacientd s PE s nizkym
a stfednim rizikem je nizsi nez reportovand v minulosti
a neméni se v prabéhu posledni dekady. PE s vysokym ri-
zikem je asociovéna s 24% 30denni mortalitou.

p=0,72
30% 28,6%
25%
©
P 20,0%| 2016-2021
—_ 0, ’
g 20% 2010-2015
£ 15%
S
S 10%
S p =047
m
> 2.8% 1,5%
0% 7 0,0% 0,0%
Vysoké Stredni Nizké
Riziko casné mortality podle doporucenych postupt

Tricetidenni mortalita v recentni a historické kohorté

B EFEKT EXTRAKORPORALNI
KARDIOPULMONALNI RESUSCITACE
NA PREZITi PACIENTU S REFRAKTERNI
SRDECNI ZASTAVOU: POST-HOC ANALYZA
STUDIE PRAGUE OHCA

Rob D', Smalcova J', Kovarnik T, Smid O,
Kavalkova P, Franek 0% Huptych M3, Komarek A%,
Bélohlavek J!

"Il. interni klinika kardiologie a angiologie, VFN

a 1. LF UK, Praha; 2 Zdravotnicka zachranna sluzba
Praha;, ? Cesky institut informatiky, robotiky

a kybernetiky, CVUT; 4 Katedra pravdépodobnosti
a matematické statistiky, Matematicko-fyzikalni
fakulta Univerzity Karlovy v Praze

Srdecni zastava

Uvod: Preziti pacient( s refrakterni srde¢ni zéstavou je za po-
uziti konven¢nich metod resuscitace velice nizké. Pouziti ex-
trakorporalni kardiopulmonalini resuscitace (ECPR) pri které
dochazi k napojeni venoarteridlni extrakorpordlni membra-
nové oxygenace (VA-ECMO) béhem resuscitace, je slibnou

metodou ke zvyseni Sanci na preziti u této skupiny pacientd.
Data podporujici pouZiti této metody jsou vsak omezena.
Metodologie: V této post-hoc analyze prospektivni rando-
mizované studie Prague OHCA jsme porovnavali 180den-
ni preziti pacientd dle navratu spontanni cirkulace a dle
pouziti metody ECPR pomoci Kaplanovy—Meierovy analy-
zy a multivariantniho regresniho Coxova modelu.
Vysledky: Ve studii bylo randomizovédno a analyzovano
256 pacientt s refrakterni mimonemocni¢ni srdecni za-
stavou. Celkem 83 pacientl (32 %) zaznamenalo navrat
spontanni cirkulace béhem pokracujici rozsitené resus-
citace/pri transportu do nemocnice, 92 pacientd (36 %)
nemélo ndvrat cirkulace a bylo napojeno na ECMO, 81
pacientd (32 %) nemélo ndvrat cirkulace a nebylo na-
pojeno na ECMO. Stoosmdesatidenni preziti pacient
se spontdnnim ndvratem cirkulace pfed nemocnici bylo
61,5 %, u pacientd bez ndvratu cirkulace napojenych na
ECMO 23,9 % a u pacientd bez navratu cirkulace pred
nemocnici bez pouziti metody ECMO pouze 1,2 % (log
rank p < 0,001) (obr. 1). | po adjustaci na hlavni resuscitac-
ni charakteristiky v multivariantnim modelu bylo pouziti
metody ECMO spojeno se zvysenou $anci na preziti v po-
rovnani s pacienty bez pouziti ECMO.

Zavér: Pouziti metody extrakorpordlni membranové resuscita-
ce je spojeno se zvysenou Sanci na 180denni preZiti u pacien-
U s refrakterni srde¢ni zastavou, u kterych nedojde k navratu
spontanni cirkulace v terénu ¢i pfi transportu do nemocnice.

Tato préce byla podpofena MZ CR-RVO (,Vseobecna fa-
kultni nemocnice v Praze — VFN, 00064165").
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Overall survival by ROSC and ECLS, p-value < 0.001

B VLIV ZAVEDENI ECPR DO RUTINNI
PRAXE NA DOSTUPNOST A FUNKCI
DARCOVSKYCH ORGANU

Smalcova J', Rusinova K2, Ortega-Deballon I3,
Pokorna E*, Franék 0% Balik M?, Knor J,
Kavalkova P, Rob D', Pudil J!, Huptych M",
Smid O', Bélohlavek J'

" Koronarni jednotka, Il. interni klinika kardiologie

a angiologie, VFN a 1. LF UK, Praha; > KARIM, VFN

a 1. LF UK, Praha; 3 La Universidad de Alcala de Henares,
Madrid, Spain; “ Institut klinické a experimentalni
mediciny, Praha; > Zdravotnicka zdchranna sluzba Praha,
Praha; ¢ Zdravotnicka zachranna sluzba Stredoceského
kraje, Kladno
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Mechanické podpory obéhu

Uvod: Srde¢ni zastava, ktera nevede k obnové spontanni
cirkulace pfi pouziti standardni resuscitacni péce, ma zé-
vaznou prognozu. V pfipadech refrakterni srdec¢ni zastavy
mUze zvysit Sanci na preziti pouziti mimotélni orgdnové
podpory (ECPR). | pres tuto péci ¢ast pacientl dospéje do
stadia smrti mozku nebo se stavaji darci po nezvratné zé-
stavé obéhu. Tito pacienti predstavuji dulezity zdroj po-
tencialnich a nasledné realizovanych organovych darcu.
Metody: V ramci populace pacientt pfijatych do VFN pro
srde¢ni zastavu byl retrospektivné hodnocen rozdil mezi
obdobim pied zavedenim ECPR (2007-2011) a po zave-
deni ECPR (2012-2020). Byl porovnan pocet referovanych
a akceptovanych darct, mnozstvi odebranych organu
a jejich rocni a pétileté preziti.

Vysledky: V obdobi pfed zavedenim ECPR bylo referova-
no 11 potencialnich darcl, z nichz bylo nasledné sedm
akceptovano. Po zavedeni metody ECPR se pocet refero-
vanych darcd zvysil na 80 a z nich bylo akceptovano 41.
Pocet darovanych orgdnt v uvedenych periodach byl 18
vs. 119, coz odpovida poctu orgdnt 3,6 vs. 13,2 (p = 0,033)
za rok. Jednoleté preziti transplantovanych organt v uve-
denych obdobich bylo 94,4 % vs. 99,2 %, pétileté preziti
94,4 % vs. 95,9 %. Preziti orgdnl od darcl po standardni
resuscitaci v porovnani s darci po ECPR bylo srovnatelné
po jednom roce (98,8 % vs. 97,8 %) i po péti letech (89,5 %
vs. 88,9 %). V zadném z pfipadl nedoslo k umrti pacienta
z dlvodu selhani graftu.

Zavér: Ztizeni velkokapacitniho ECPR centra poskytuje
nejen vysoce specializovanou a kvalitni péci pacientdim
po srdecni zastave, ale v pripadé, Zze lécba neni Uspésna,
muUze vést ke zvyseni poctu potencidlnich a nasledné ak-
ceptovanych darcd organd.

Délka prezivani ziskanych orgdnu je v jednoletém i péti-
letém preziti srovnatelna a zcela nezavisla na predchozim
zpusobu lécby (CPR vs. ECPR).

B AKUTNi HEMODYNAMICKY EFEKT
EXOGENNE NAVOZENE KETOZY
U PACIENTU S DEKOMPENZOVANYM
SRDECNiIM SELHANIM A SYNDROMEM
NiZKEHO SRDECNIHO VYDEJE - PILOTNI
VYSLEDKY STUDIE KADHEF

Sramko M, Melenovsky V, Benak A, Holek M,
Kleissner M, Pazdernik M, Kautzner J

Klinika kardiologie, Institut klinické
a experimentalni mediciny, Praha

Srdecni selhani a kardiogenni Sok

Uvod: U chronického srde¢niho selhani (CHSS) dochazi ke
zvyseni utilizace ketolatek v myokardu. Cilem této prace
bylo posoudit akutni hemodynamicky efekt ketézy navo-
zené podanim ketolatky 3-hydroxybutyrat (3-OHB) u pa-
cientl s akutné dekompenzovanym CHSS a syndromem
nizkého srdecniho vydeje.

Metodika: Do studie byli zafazeni pacienti s dekompenzo-
vanym CHSS, ktefi vyzadovali inotropni podporu nejméné
24 hodin pred zafazenim (milrinon, 0,5 + 0,1 pg/kg/min). Pa-
cientdm byl v tfihodinovych intervalech poddvan peroralni

roztok monoesteru 3-OHB (25 g v 65 ml roztoku; H.V.M.N
Ketone Ester, H.V.M.N, USA) do celkové davky 75 g. Sérova
koncentrace 3-OHB a hemodynamické parametry (Swanutv-
Ganzuv katétr s kontinualni termodiluci) byly méreny pred
podanim a béhem 24 hodin po podani 3-OHB. Cilovym pa-
rametrem byla zména srdecniho indexu (CI).

Vysledky: Studijni soubor tvofilo pét muzd a dvé Zeny
s CHSS na podkladé dilata¢ni kardiomyopatie (vék: 58 + 6
let; ejek¢ni frakce levé komory: 20 £ 5 %). Vstupni sérova
koncentrace 3-OHB byla 0,4 = 0,2 mmol/l (horma: < 0,6
mmol/l). Mirna ketéza byla navozena ve vsech pripadech
jiz béhem prvni hodiny po podani studijniho roztoku (1,8
+ 0,6 mmol/l). Maximalni sérova koncentrace 3-OHB (2,5 +
0,8 mmol/l) byla dosazena v medidnu 5. hodiné (IQR 2-7).
V souvislosti s navozenim ketézy se u zadného pacienta
neobjevily klinické komplikace. Béhem prvnich tfi hodin
po podani 3-OHB doslo k narustu Cl 0 0,9 £ 0,6 I/min/m?
oproti vychozim hodnotdam (3,4 + 0,9 vs. 2,5 = 0,5 I/min/
m?; relativni narlst 37 = 24 %, p = 0,006). Maximalni na-
rast Cl oproti vychozim hodnotadm dosahl 1,3 + 0,4 I/min/
m? (relativni nardst 53 £ 0,2 %, p < 0,001) a byl dosazen
v medidanu 5. hodiné (IQR 3-8 hodin). Po 24 hodinach se
Cl oproti vychozim hodnotam nelisil (p = 0,4).

Zavér: Navozeni mirné ketézy podanim 3-OHB vedlo k vy-
znamnému prechodnému zvyseni srde¢niho vydeje i pres
zavedenou inotropni podporu.

B POUZITIi ULTRAZVUKU KE STANOVENI
NEUROLOGICKEHO VYSTUPU U PACIENTU
PO NAHLE ZASTAVE OBEHU - PREDBEZNA
DATA ZE STUDIE TOMCAT
Volovar ', Hromadka M, Kasl Z2, Baxa J3, Rokyta R’

" Kardiologicka klinika, Fakultni nemocnice Plzer,
Plzeni-Lochotin, 2 O¢ni klinika, Fakultni nemocnice
Plzen, Plzer, 3 Klinika zobrazovacich metod, Fakultni
Nemocnice Plzen, Plzen

Srdecni zastava

Uvod: U pacient( po zastavé ob&hu s obnovou spontanni
cirkulace (ROSC) je poskozeni mozku jednim z hlavnich dd-
vodu kratkodobé mortality. V poresuscitacni péci je proto
dulezité identifikovat skupinu pacientt se Spatnym neuro-
logickym vystupem. K tomu se vyuzivaji minimdlné dvé ze
Sesti modalit s dostatecné robustnimi daty. Dalsi modality
jsou predmétem neustalého vyzkumu. Jednou z nich je mé-
feni Site optického nervu (ONSD) za pouZziti ultrazvuku. Jeji
prognostikac¢ni hodnota byla dosud testovéana pouze v né-
kolika malych studiich. V této praci pfindsime predbézna
data k prognostika¢ni hodnoté ONSD ze studie TOMCAT.

Metody: Mezi vstupni kritéria patfil vék nad 18 let a ne-
traumatrickd zastava obéhu s GCS < 7 nebo sedace 30
min po dosazeni ROSC. U pacientt byl méfen ONSD 3
mm za o¢nim bulbem za pouziti transorbitdIni ultraso-
nografie. Méfeni byla provddéna na obou ocnich bul-
bech v ¢ase 24 + 6 (D1), 48 + 6 (D2) a 72 + 6 h (D3) od
ROSC. Vysledna hodnota ONSD byla aritmetickym pru-
mérem z obou bulbu. Dalsi péce se fidila platnymi dopo-
ru¢enymi postupy a standardy provadéjiciho pracovisté.
Neurologicky vystup byl kvantifikovan $kalou CPC (1-2
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pro dobry a 3-5 pro $patny neurologicky vystup) v Case
1 mésice od ROSC.

Vysledky: Zafazeno bylo zatim celkem 24 pacientl. Jeden
pacient byl ze studie vyloucen pro splnéni vylu¢ovaciho
kritéria (intrakranialni krvaceni). Pfi hrani¢ni hodnoté
ONSD 0,69 cm (< 0,69 cm pro CPC 1-2 a > 0,69 cm pro
CPC 3-5) byla senzitivita metody 28,6 % (D1); 30,8 %
(D2) a 23,1 % (D3). Specificita byla 88,9 % (D1); 85,7 %
(D2) a 100 % (D3). Riziko falesné pesimistické predpovédi
(FPR) bylo 10,1 % (D1); 14,3 % (D2) a 0 % (D3).

Zavér: Doporucené postupy ERC/ESICM pro poresuscitacni
péci vyzaduji pro prognostikacni modality hodnoty FPR <
5 %. Nase data ukazuji, Ze pozadované hodnoty FPR je
dosazeno pouze pii méreni ONSD v ¢ase 72 = 6 h od ROSC.

USTNI SDELENI - SESTRY

B MLADE SRDCE V OHROZENI
Gliickova M", Zezulkova A', Karas J?

! Kardiochirurgicka JIF, FN Olomouc, Olomouc;

2 Kardiochirurgie operacni saly, FN Olomouc, Olomouc
Zajimavé pripady
Uvod: Zacatkem prosince roku 2019 byla na nase oddéleni
Kardiochirurgické JIP FN Olomouc pfijata 21letd pacientka pro
Uspésnou KPR a zavedeni V-A ECMO cestou angiolinky. Etiolo-
gie kardiogenniho Soku a preakutniho srde¢niho selhani byla
nejasna s podezienim na uziti drog nebo myokarditidu.
Priibéh: Po stabilizaci akutniho stavu jsme ponechali pacientku
v nékolikadennim umélém spanku napojenou na V-A ECMO.
Jeji zdravotni stav se zacal postupné zlepsovat a jiz treti den
po zavedeni ECMO byla pacientka dekanylovadna a jesté té-
hoz dne i extubovéna. V této dobé jsme jiz obdrzeli vysledky
toxikologického vysetreni, které potvrdilo pritomnost veteri-
narniho |éciva tvofici smés fentanylu a fluanisonu v séru a Za-
lude¢nim obsahu. Uziti drog pacientka popirala.
Ctvrty den hospitalizace byl zdravotni stav pacientky
komplikovan sakralnim dekubitem Il. stupné, ktery se vel-
mi rychle zhorsil v dekubitus Ill. stupné s rozsdhlou ne-
krézou pravého glutealniho svalu. Po opakované prova-
dénych nekrektomiich byla u pacientky indikovana tera-
pie pomoci hyperbarické komory v Ostravé na Fifejdach.
Zavér: | pres komplikovanou lé¢bu sakralniho dekubitu
se pacientka plné uzdravila. Nas zdravotnicky persondl
prekvapilo, za jakou kratkou dobu se vytvoril dekubitus
u pacientky s normdlnim BMI na V-A ECMO. Otédzka zni,
zdali pfitomnost drog hrala v tomto sméru néjakou roli.
Ziskani a zpUsob poziti 1éCiva tvofeného smési fentanylu
a fluanisonu nam nebyly sdéleny.

B ORGANIZACE PECE O KRITICKY NEMOCNE
NA KORONARNI JEDNOTCE BEHEM
PANDEMIE COVID-19

Lalova I, Bartakova Z, Tu¢imova M, Gantsetseg P,
Bélohlavek J

Koronarni jednotka, Il. interni klinika kardiologie
a angiologie, VFN, Praha

Zajimavé pripady

Pandemie COVID-19 zasahla do Zivotd nas vsech. Bylo to
velmi narocné obdobi pro viechny, ale pro zdravotniky
Scénare jak vystiizené ze sci-fi jsme redlné Zili a museli
jsme se s nimi umét velmi rychle vyrovnat. NGzky se ro-
zeviraly, kriticky nemocnych s COVID-19 rychle pfibyvalo
na rozdil od po¢tu persondlu, kterého se vice nez jindy
nedostdvalo. V tu chvili bylo jasné, Ze musime velmi rych-
le zménit organizaci prace, mysleni i zabéhnuté postupy.
V nasem sdéleni bychom se radi podélili o zplsob orga-
nizace péce o kriticky nemocné pacienty s COVID-19 na
podpofe ECMO na jafe 2021.

V rdmci sdéleni popisujeme pripad 38letého pacienta hos-
pitalizovaného pro tézky pribéh covidové pneumonie
s respira¢ni insuficienci a podporou ECMO.

B PROBLEMATIKA KARDIOPULMONALNI
RESUSCITACE U PACIENTU S COVID-19 -
BOJ S CASEM | TECHNIKOU

Navratilova M, Malik J, Horalkova E
Korondrni jednotka, Ill. interni klinika, VFN, Praha

Srdecni zastava

Zastava srdce je nekompromisni. Kazda vtefina maze za-
chranit lidsky Zivot. Poté nastavd boj s ¢asem, kde musi
byt nekompromisni kazdy z nds. Rychlost v Uspéchu zaha-
jeni kardiopulmonalni resuscitace a jeji ucinnost je jednim
z hlavnich faktord. KPR je tedy komplexni zéasah zahrnu-
jici Fizeni dychacich cest, ventilaci, kompresi hrudniku,
Iékovou terapii a defibrilaci. Resuscitace pacientl s covi-
dem obvykle znamend daleko komplikovanéjsi vychozi
podminky, se kterymi jsou spojena vyssi rizika. Dllezitou
soucasti jsou zejména ochranné pomucky pro zdravotnic-
ky personal.

Sdéleni poukdZe nejen na doporuceny postup KPR u pa-
cienttl s COVID-19, ale i na naroc¢nost ochrany zdravot-
nického personalu véetné snahy o ¢asnou KPR s vyuZzitim
zdravotnické techniky. Poukazdno bude na riziko preno-
su covid pro zachrance béhem provadéni KPR. Infekcni
podstata onemocnéni vyznamné méni postupy zachran-
cG. Jsou nuceni vyuzit ochrannych pomucek, které cely
proces nejen zpomali, ale také zkomplikuji. Lze tedy oce-
kavat, ze témto faktordm budou odpovidat i samotné
vysledky. Osvojeni danych postupt zajisti lepsi vysledky
a minimalizaci poskozeni pacientl nejen s COVID-19.

B POLOHOVANIPACIENTU
S KARDIORESPIRACNIM SELHANIM NA JIP
Sikorska L
Kardiologie - JIR FN Olomouc, Olomouc
Varia

Kardiorespira¢ni selhani je jednim s nejzavaznéjsich sta-
vl vyskytujicich se na jednotkach intenzivni péce. Tento
stav podminiuje neschopnost respiracniho systému zajis-
tit adekvatni vyménu plynl a srdce neplini funkci pumpy.
Vysledkem je poté hyperkapnie, hypoxemie nebo oboji
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soucasné. Tato prezentace poukazuje predevsim na polo-
hovani a dalsi osetfovatelské intervence jako nezbytnou
soucast lécby tohoto Zivot ohrozujiciho stavu.

B VLIV TEJPOVANI NA STREVNI
PERISTALTIKU U PACIENTU NA UPV

Zezulkova A, Nerusilova P, Zdrahalova V
Kardiochirurgicka JIR, FN Olomouc, Olomouc
Varia

Prezentace podplrné metodiky ,,tejpovani” bfisni sté-
ny u pacientt na UPV v intenzivni péci. Tato technika je
alternativou pro pfirozenou obnovu stfevni peristaltiky
a vyprazdnovani analgosedovanych a pfi tom ventilova-
nych klientd.

Cilem tedy bylo zjistit, zda tejpovani ovliviiuje néjakym
zplsobem stievni peristaltiku.

Metodika byla volena pomoci sledovani dvou skupinu
nemocnych, kdy prvni skupina méla standardné vedenou
rehabilitaci a péci o peristaltiku a druha rozsifenou o tej-
povani bricha.

Vysledkem bylo posouzeni obou skupin pacientd, kdy
tejpovani vybrané skupiny pozitivné plsobi na podporu
stfevni peristaltiky, a dochdzi tedy k optimalni tonizaci
tkani a podpore svald v pohybu, ¢imz je ovlivnén stav
vnitfnich organu a jejich funkce.

POSTERY - LEKARI

B AKUTNI INFARKT MYOKARDU PRI
ATYPICKEM ODSTUPU PRAVE KORONARNI
TEPNY Z LEVEHO KORONARNIHO SINU

Bednarova V', Nagy A’, Kincl V', Seménka J',
Simarova E2

"I interni kardioangiologicka klinika, FNUSA-ICRC,
Fakultni nemocnice u sv. Anny v Brné, LF MU, Brno,
2 Klinika zobrazovacich metod, Fakultni nemocnice
u sv. Anny v Brné, Brno

Akutni koronarni syndromy
Klicova slova: anomalie korondrnich arterii, atypicky od-
stup pravé koronarni tepny, akutni infarkt myokardu

Vrozené anomalie koronarnich arterii jsou zfidka se vy-
skytujici odchylky v anatomii a pfedstavuji relativné vzac-
né ndlezy pfi koronarografickém vysetfeni. Dusledky
pfitomnosti koronarni anomalie mohou byt benigni, ale
v nékterych pfipadech, zvlasté v pfipadé anomalniho od-
stupu korondrni arterie z protilehlého sinu, mohou mit
zavazné nasledky.'-

V nasem sdéleni predkladdme kazuistiku 48letého pa-
cienta s akutnim infarktem myokardu spodni stény pfi
atypickém odstupu pravé korondrni arterie (ACD) z levé-
ho koronarniho sinu s interarterialnim prabéhem.

Tato publikace vznikla na Masarykové univerzité v ramci
projektu ,Nové trendy v diagnostice a terapii kardiomyo-

patii” ¢islo MUNI/A/1685/2020 podporeného z prostredkui
ucelové podpory na specificky vysokoskolsky vyzkum, kte-
rou poskytlo MSMT v roce 2021.

B ATRIOVENTRIKULARNI BLOKADA JAKO
SPOUSTEC TAKOTSUBO KARDIOMYOPATIE

Brazdil V, Bocek O, Hudec M, Jerabek P, Karovsky J,
Poloczek M, Stipal R, Kala P

Interni kardiologicka klinika, FN Brno a LF MU, Brno
Srdecni selhani a kardiogenni Sok

Uvod: Takotsubo syndrom (TTS) predstavuje zavazny
stav imitujici akutni infarkt myokardu (AIM). Dfive bylo
TTS povazovano za benigni onemocnéni, dnes jiz vime,
Ze se jedna o zavazné onemocnéni se srovnatelnou mor-
talitou jako AIM. Jednu z nejzavaznéjsich komplikaci TTS
predstavuji poruchy srdecniho rytmu, které se vyskytuji
az u 25 % pacientd, z toho 3 % tvofi atrioventrikuldrni
blokady (AVB).

Kazuistika: 86leta pacientka byla pfijata pro AVB 3. stup-
né. Dominujicim klinickym pFiznakem byla progredujici
dusnost a celkovd slabost. Pacientka casné podstoupi-
la implantaci pacemakeru (PM) v reZimu DDDR, kdy ke
konci vykonu dochazi k progresi dusnosti s hyposaturaci
a rozvoji hypotenze. Za asistence ARO byla provedena
intubace, pacientka napojena na umélou plicni ventilaci.
Dle echokardiografie vyloucen perikardialni vypotek, nic-
méné nové zachycena akineze predni stény levé komory
(LK). Rtg plic byl bez prikazu pneumotoraxu. Po stabili-
zaci pacientky byla provedena koronarografie s nadlezem
hrani¢ni stenézy stfedni RIA a stfedni RC, ke konzerva-
tivnimu postupu. Dle RLVG byl potvrzen obraz TTS. P¥i
propusténi byla pacientka kardiopulmonalné kompenzo-
vana.

V odstupu péti tydnl byla provedena kontrolni echokar-
diografie s upravou funkce LK s EF 55-60 %. Dle kontroly
PM se spravnou funkci, pfi vypnutém pfistroji na EKG AVB
2.st. 2/1, procento siflové stimulace 25 %, komorové 99 %.
Zavér: Za vyvolavajici pficinu TTS je casto povazovan
emocni stresovy faktor, dle literatury vétSina pfipadu sou-
visi s faktorem fyzickym (36 %). Arytmie jsou s TTS spojo-
vany nejcastéji ve smyslu akutni komplikace, nicméné je
nutné myslet na poruchy rytmu jako potencidlni fyzicky
stresovy faktor spoustéjici TTS. V pfipadé nasi pacientky
doslo k upravé funkce LK, presto prevodni porucha na
urovni AV uzlu trva. Vzhledem k tomu Ize predpokladat,
Ze porucha prevodniho systému v tomto pripadé byla
spoustécem TTS.

B SYNTEZA DATOVYCH VYSTUPU
IMPLANTABILNICH PRISTROJU PRO
POTENCIALNIi VYUZITi V CENTRECH
SRDECNIHO SELHANI
Fingrova Z, Bélohlavek J, Havranek S, Valek M,
PSenicka M
Il. interni klinika kardiologie a angiologie, VFN,
Praha
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Srdecni selhani a kardiogenni Sok

Uvod: Hodnoceni datovych vystupt implantabilnich pfi-
stroju (CIEDs) pomoci vzdalené monitorace (RM) je stan-
dardni soucasti sledovani nemocnych s chronickym sr-
decnim selhanim (CHF). Cilem projektu je vyvoj systému
syntézy datovych vystupt RM a klinickych tdajt pro zlep-
Seni v€asné diagnostiky akutni dekompenzace u nemoc-
nych s CHF a jeho implementace v bézné praxi.

Metody a vysledky: Byla provedena analyza datovych
vystupl CIEDs dostupnych pfi RM jednotlivych vyrobct
Medtronic, Biotronik a Boston Scientific. Jednotlivé sady
datovych vystupt CIEDs byly doplnény o zakladni klinické,
resp. laboratorni udaje. Vyjma syntézy klinickych a tech-
nickych dat systém nastavil pravidelné sledovani a analy-
zu nezadoucich udalosti dostupnych z RM. Syntetizované
datové vystupy CIEDs byly nasledné pravidelné longitu-
dindlné vyhodnocovany ve vztahu k vyskytu hospitalizaci
pro dekompenzaci srdecniho selhani a vyskytu zdvaznych
poruch rytmu (kombinovany cilovy ukazatel) u pilotniho
souboru pacientt s CHF sledovanych v jednom centru sr-
dec¢niho selhani.

Do testovaciho souboru bylo zafazeno 95 nemocnych
(pramérného véku 66 + 10 let, 81 [85 %] muzd), z nichz
79 (83 %) jedinct mélo srdecni selhani se snizenou ejek-
¢ni frakci levé komory. CHF ischemické etiologie mélo 69
(72 %) nemocnych. V pribéhu sledovani se kombinovany
cilovy ukazatel vyskytl u 8 (9 %) pacientd.

Zavér: Syntéza datovych vystupl CIEDs pomoci RM a klinic-
kych parametrd a nastaveny systém pravidelné kontroly vy-
stupt potencialné vede ke zlepseni péce o nemocné s CHF.

B SPONTANNI DISEKCE KORONARNI TEPNY
PO PORODU

Chladkova P, Hlinomaz O, Groch L

I. interni kardioangiologicka klinika, Fakultni
nemocnice u sv. Anny v Brné, Brno

Akutni koronarni syndromy
Klicova slova: akutni infarkt myokardu, optickd kohe-
rentni tomografie, spontanni koronarni disekce

Spontanni korondrni disekce (SCAD) je vznik faleSného
lumen korondrni tepny prinikem krve do jeji stény. Do-
chazi k vnéjSimu utlaku pravého lumen intramurdlnim
hematomem, a tim k omezeni krevniho prutoku, které
vede ke vzniku akutniho koronarniho syndromu. SCAD
postihuje prevazné mladé Zeny (jedna ctvrtina pripadu
akutniho koronarniho syndromu u Zen mladsich 50 let), je
méné nez 10 % dokumentovanych pfipadd u muzd. Zaro-
ven tvori SCAD témér polovinu pfipadl akutniho infarktu
myokardu u pacientek v obdobi porodu.

V nasi kazuistice se zabyvame pfipadem 31leté pacient-
ky, ktera prodélala akutni infarkt myokardu na podkladé
spontanni koronarni disekce pét mésict po porodu.

Tato publikace vznikla na Masarykové univerzité v ramci
projektu ,,Nové trendy v diagnostice a terapii kardiomyo-
patii” ¢islo MUNI/A/1685/2020 podporeného z prostredkt
ucelové podpory na specificky vysokoskolsky vyzkum, kte-
rou poskytlo MSMT v roce 2021.

B FEOCHROMOCYTOM
JAKO VZACNA PRICINA
FATALNIHO SRDECNIHO SELHANI

Strycek M, Seiner J, Polasek R
Kardiocentrum, KN Liberec, Liberec

Srdecni selhani a kardiogenni Sok

Feochromocytom je nador vychazejici z chromafinnich
bunék difené nadledvin. Jedna se spolecné se sympaticky-
mi paragangliomy o nadory produkujici katecholaminy,
které jsou relativné vzacné. Jsou jednou z méné castych
pri¢in sekunddrni hypertenze. Klinicka prezentace feo-
chromocytomu je znacné variabilni, nejtypic¢téjsi je tria-
da pfiznakl zahrnujici paroxysmalni bolesti hlavy, poceni
a palpitace. V nasi kazuistice prezentujeme pfipad pa-
cienta, u kterého se feochromocytom manifestoval pri-
marné jako fatalni srdec¢ni selhani.

B MULTIORGANOVA PARADOXNI
EMBOLIZACE U PACIENTKY
S TROMBEM IN TRANSIT VE
FORAMEN OVALE APERTUM
A JEHO RESENI

Stva M', Koc L', Kiss D', Hlasensky J', Nicovsky J?,
Kala P!

" Interni kardiologicka klinika, FN Brno;

2 Kardiochirurgie, Centrum kardiovaskularni

a transplantacni chirurgie, Brno
Zajimavé pripady
Trombus in transit je pomérné vzacnym, Zivot ohroZuji-
c¢im onemocnénim, které byvd provazeno akutni plicni
embolizaci. V nasem ptipadé byl pfipad komplikovan
pfitomnosti foramen ovale apertum (FOA) se systémovou
embolizaci.
Popis: 39leta pacientka byla pfivezena pro néahle vznik-
lou dusnost a parestezie az paraplegie obou dolnich
koncetin, CTAG plicnice s nalezem oboustranné plicni
embolie s objemnym vlajicim trombem, ktery ¢aste¢né
zasahoval do plicnice, a s dilataci pravostrannych sr-
decnich oddild. K vylou¢eni embolizace tepen DK bylo
provedeno CTAG tepenného systému s ndlezem uzavéru
tepenného systému vlevo od AIC a uzavéru pravé AP.
Nasledné bylo provedeno TTE, kde byly nalezeny vlaji-
ci tromby z LS do LK, z PS do PK a také trombus pre-
chdzejici pres FOA. Po prlkazu trombus in transit byla
pacientka zajisténa LMWH v terapeutické ddvce a ode-
sldna urgentné na sal kardiochirurgie, kde bylo tyz den
provedeno TEE s obrazem cor pulmonale a hadovitého
trombembolu zaklinéného ve FOA. Zahy byla provedena
embolektomie a. pulmonalis, trombektomie z PS a LS,
sutura FOA, a embolektomie AP I. dx., AIC I. dx, AIE I.
dx., AFS [. sin.
Diskuse:NavzdorypomérnécetnéprevalenciFOA (28 %)
je trombus in transit ve FOA extrémné vzacnym nale-
zem. Prace zabyvajici se nejvétsim mnozstvim pfipadu
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mezi roky 1985-2007 zaznamenala pouhych 88 pfipa- Zavér: Paradoxni embolizace a prikaz trombu ve fora-
du. V této praci se u vice rizikovych pacientld volila spi-  men ovale apertum je vzacna klinicka situace bez jasnych
$e cesta trombolyzy, nicméné, ta byla spojena s vyssi doporuceni ¢i standardizovanych postupl. Dle soucas-
mortalitou. Chirurgickd embolektomie je tedy oprdv- nych publikovanych ¢lankl a kazuistik je vsak jista prefe-
nénou cestou zvlasté tehdy, chceme-li uzavfit FOA pfi- rence chirurgické 1é¢by, dovoli-li to klinicky stav pacienta

mo na séle. a pridruzend onemocnéni.
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AstraZeneca Czech Republic s.r.o.,
U Trezorky 921/2, 158 00 Praha 5
https://www.astrazeneca.cz/

™\ Boehringer
I "I Ingelheim

Boehringer Ingelheim, spol. s r.o.,
Na Poric¢i 1079/3a, 110 00 Praha 1
https://www.boehringer-ingelheim.cz/

RECORDATI

Herbacos Recordati s.r.o.,
Strossova 239, 530 03 Pardubice
https://www.recordati.cz/

Novartis s.r.o.,
Na Pankraci 1724/129, 140 00 Praha 4
https://www.muj.novartis.cz

Pfizer, spol. s r.o.,
Stroupeznického 3191/17, 150 00 Praha 5
www.pfizerpro.cz/eliquis

PRO.MED.CS Praha a.s.,
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www.promed.cz

ROCHE s.r.o.,
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https://www.roche-diagnostics.cz/

Swixx Biopharma s.r.o.,
Hybernska 1034/5, 110 00 Praha 1
https://www.swixxbiopharma.com/czech.htm
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