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Introduction: Thoracic aortic false aneurysm is a rare complication of cardiac surgery or
procedures on the thoracic aorta. We present the results of a systematic review of the
literature. Our aim was to determine the best treatment options and surgical techniques.
Methods: We performed a literature search regarding thoracic aortic pseudoaneurysm
and its surgical treatment in English, limited by the dates 15t January 1979 to 315 Decem-
ber 2022. We searched the PubMed and EMBASE databases for the following medical
terms: thoracic aortic false aneurysm, pseudoaneurysm, and surgical treatment.
Results: Our search screened 4,046 articles. Only nine articles were eligible. The other
articles were single case reports or small series of case reports with fewer than nine
patients. All the studies were retrospective. Ninety percent of the cases underwent
prior aortic or cardiac surgery. The surgical treatment strategies were chosen according
to the location of the pseudoaneurysm and were overall inconclusive.

Conclusion: According to the current literature, there are no clear guidelines or
recommendations; therefore, the operation should be tailored to each patient indi-
vidually. Regular checkups involving imaging techniques after cardiac surgeries are
recommended. Despite significant advancements in endovascular treatment, it is
often not suitable, making open surgery the treatment of choice.

Key words: thoracic aortic false aneurysm, aortic pseudoaneurysm, a systematic
review.

Chirurgicka lé¢ba pseudoaneuryzmatu hrudni aorty:
systematicky piehled literatury

Uvod: Fale$né aneuryzma hrudni aorty je vzacnou komplikaci kardiochirurgickych
vykon(l nebo vykond na hrudni aorté. Uvadime vysledky systematického prehledu
literatury. Nasim cilem bylo stanovit nejlepsi moznosti Ié¢by a operacni postupy.
Metody: Provedli jsme resersi literatury zabyvajici se pseudoaneuryzmatem hrudni aorty
a jeho chirurgickou Ié¢bou v angli¢ting, ktera byla vymezena daty 1. leden 1979 az 31.
prosinec 2022.V databézich PubMed a EMBASE jsme vyhledavali nasledujici medicinské
terminy: falesné aneuryzma hrudni aorty, pseudoaneuryzma a chirurgickd lé¢ba.
Vysledky: Nase vyhledavani provéfilo celkem 4 046 ¢lankd. Pouze devét z nich spliova-
lo kritéria zpUsobilosti. Ostatni ¢lanky byly samostatné kazuistiky nebo malé série
kazuistik s méné nez deviti pacienty. Vsechny studie byly retrospektivni. Devadesat

90 INTERVENCNI A AKUTNI KARDIOLOGIE / Interv Akut Kardiol. 2024;23(2-3):90-95 /

DECLARATIONS:

Declaration of originality:
The manuscriptis original and has not been published

or submitted elsewhere.

Ethical principles compliance:

The authors attest that their study was approved
by the local Ethical Committee and is in compliance
with human studies and animal welfare regula-
tions of the authors’ institutions as well as with the
World Medical Association Declaration of Helsinki
on Ethical Principles for Medical Research Involving
Human Subjects adopted by the 18" WMA General
Assembly in Helsinki, Finland, in June 1964, with
subsequent amendments, as well as with the ICMJE
Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical
Journals, updated in December 2018, including pa-
tient consent where appropriate.

Conflict of interest and financial disclosures:

None.

Funding/Support:
None.

Cit. zkr: Interv Akut Kardiol. 2024;23(2-3):90-95
https://doi.org/10.36290/kar.2024.012
Clanek pfijat redakci: 2. 3. 2024

Clanek pijat po piepracovani: 26. 6. 2024

Sandra Recic¢arova, MD, MBA, FRSPH
sandrarecicarova@yahoo.com

www.iakardiologie.cz


https://doi.org/10.36290/kar.2023.032

PREHLEDOVE CLANKY / REVIEW ARTICLES (

ATMENT OF THORAC

SURGICAL TRE

AORTIC PSEUDOANEURYSM: A SYSTEMATIC REVIEW

15

OF THE LITERATURE

procent ptipadi uz diive podstoupilo operaci aorty nebo srdce. Strategie chirurgické 1écby byly zvoleny podle umisténi pseudo-
aneuryzmatu a byly celkové nejednoznacné.

Zavér: Podle soucasné literatury neexistuji jednoznacné pokyny ¢i doporuceni, operace by tedy méla byt pfizptsobena indi-
viduélné danému pacientovi. Po kardiochirurgickych vykonech se doporucuji pravidelné kontroly, které obnaseji i vySetieni
zobrazovacimi metodami. | navzdory vyraznému pokroku v endovaskularni |é¢bé neni tato metoda vzdy vhodn4, a pak je 1é¢bou

volby oteviena operace.

Kli¢ova slova: falesné aneuryzma hrudni aorty, pseudoaneuryzma aorty, systematicky prehled.

Introduction

Aortic false aneurysm, also referred to
as aortic pseudoaneurysm, occurs when the
aortic wall is disrupted, causing it to expand
and be contained only by the periaortic co-
nnective tissue (1). This condition is commonly
seen in thoracic aortic false aneurysms (TAFAs)
where the blood leakage is constrained by the
surrounding mediastinal structures. On one
hand, it is often an infrequent complication of
cardiac surgery (2); on the other hand, it can
also develop through traumatic (3), inflamma-
tory, or infectious (4) events. Patients are usu-
ally asymptomatic, which can lead to delayed
diagnostic processes. This factor, combined
with an unpredictable progression, makes
it a hazardous situation. TAFAs can manifest
through gradual expansion and compress or in-
vade the surrounding structures (1, 5, 6). Thanks
to rapid development and significant advan-
cements in vascular interventional radiology,
endovascular management might become the
preferred choice of treatment, if technically
feasible, to avoid complications associated
with reoperation (7). However, endovascular
treatment of TAFA is often not suitable and still
faces limitations, which makes open surgery
the treatment of choice. Regarding these facts,
we present an overview of surgical approaches
in the treatment of TAFAs.

Ethical approval

The literature search was exempt from
ethical approval as the research involved al-
ready published data.

A systematic review of the literature
Methods
Search strategy

Two databases - PubMed and EMBASE -

were searched with language limitation to
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English. The search was limited to the time
frame between 1% January 1979 and 31+
December 2022. The following MeSH terms
were used: “thoracic aortic false aneurysm”,
“pseudoaneurysm”, and “surgical treatment”.
No other criteria were applied during the
search.

Selection criteria

As the first step, titles and abstracts we-
re screened to determine eligibility. Studies
presenting ten or more patients with surgi-
cal treatment of TAFA were included. Case
reports, editorials, commentaries, articles
without abstracts, articles in language other
than English, and abstracts from congresses
were excluded. As the second step, full-text
articles were thoroughly reviewed and evalua-
ted. Additionally, we searched the reference
lists of the selected articles from the second
phase to identify any relevant studies that had
not been found in our initial search.

Fig. 1. Flow chart

Data extraction

We have utilized the following information:
the number of patients, their demographics
(sex, age), any comorbidities they may have
including connective tissue disorder, chronic
obstructive pulmonary disease, hypertension,
chronic renal failure, or NYHA, their prior surgical
history, details regarding their TAFA (including
location and symptomes), details regarding their
TAFA surgical repair (such as the type of surgical
intervention, the duration of cardiopulmonary
bypass, and the duration of aortic clamping),
and their in-hospital mortality and survival rates.

Results

Search results

In our literature search, we reviewed a total
of 4,046 articles. Of these, only nine studies
were case series, with the remainder being
single case reports or small series of case re-

ports that had fewer than nine patients. After

Records identified through PubMed
and EMBRASE database

(n=4046)

Studies included
in review
(=9
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Records excluded (case reports,

editorials, commentaries, articles

without abstract, article in other
language than English, and abstracts

from congresses)
(n=4037)

Studies identified through
PubMed database

(n=6)

Studies identified through
EMBASE database

(h=3)
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careful consideration, we selected nine articles
for a thorough review and analysis. No extra
articles were found in the reference lists (Fig. 1).

Study and patient characteristics

All of the studies reviewed were retrospec-
tive, with a total of 280 patients undergoing
open surgical repair for TAFA (2, 5, 6, 8-13).
Comprehensive patient data were presented
only in two articles (8, 13). All studies reported
basic demographic details (sex and age). The
majority of patients were male, ranging from
52% to 80%. The mean age varied between 30
and 79 years old. However, there were discre-
pancies in the reporting of comorbidities, with
only six studies providing descriptions of comor-
bidities to varying extents (5, 6, 8, 10). Patient and
study characteristics are summarized in Table 1.

Symptoms of thoracic aortic
pseudoaneurysm

Patients with TAFA typically experience
dyspnea at a rate of 22 %, followed by chest
pain (18 %) and fever or sepsis (17 %). Stroke,
dysphonia, heart failure, or a combination of
symptoms are rare occurrences. It is unclear
how many patients with TAFA are asymptoma-
tic, as some studies fail to report on asympto-

: A SYSTEMATIC REVI
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Tab. 1. Study and patient characteristics

o ] e T | e [ v com | n
SD) (%) | disorder (%) (%) failure (%)

Atik et al. (8) 60 70 53%15 25 3 63 33 12

Dumont et al. (9) 1 52 52a N/A N/A N/A N/A N/A
Katsumata et al. (6) 10 80 56+ 13 N/A 1 N/A N/A N/A
Malvindi et al. (10) 27 71 64+15 N/A 7 N/A N/A N/A
Malvindi et al. (5) 43 77 60+ 12 23 7 N/A 14 2

Mohammadi et al. (11) 28 64 30-74a N/A N/A N/A N/A N/A
Razzouk et al. (12) 13 54 5116 N/A 15 N/A N/A N/A
Sullivanetal. (2) 31 77 40+20 N/A N/A N/A N/A N/A
Villavicencio et al. (13) 57 75 57 +£18 34 9 47 7 14

a— additional details were not provided

matic cases. However, some authors suggest
that a majority of patients with TAFA experi-
ence no symptoms (5, 10-12).

The details regarding prior surgeries,
TAFA's location, and symptoms are summa-
rized in Table 2.

Causes of thoracic aortic
pseudoaneurysm

Prior surgery

In 90% of the cases, patients had under-
gone prior aortic or cardiac surgery. Aortic
root procedure, specifically Bentall, was the

Tab. 2. Previous surgery, TAFA characteristics, and symptoms

most frequently associated procedure which
accounted for 24 % of cases. The remaining
procedures included aortic replacement, valve
replacement or repair, coronary bypass graft,
or heart transplant. Infection was responsible
for 24 % of TAFA cases in the group of patients
with prior cardiac surgery.

Other causes

Among patients without a history of prior
cardiac surgery, 2% had cardiac issues with
no known triggering risk factors, 1.4 % we-
re linked to complications from blunt chest
trauma, and the rest were caused by factors

‘ ‘ Prior surgery (%)

Location of TAFA (%)

Symptoms (%)

Atik et al. (8) RR 28 Proximal composite valve graft anastomosis 32 Ascending aorta

AVR/MVR 16 Distal aortic anastomosis 28 Heart failure 36

SC/AV/ArchR 16 Coronary button reimplantation or vein graft anastomosis 17 Chest pain 21

CABG/AVR 6 Aortic isthmus 8 Sepsis 19

RADR 6 Proximal supracoronary ascending aorta 8 Incidental finding 7

Other 6 Aortic cannulation site 3 Bleeding or drainage from wound 5

Proximal aortic arch 2 Superior vena cave syndrome 5
Aortotomy 2 Pulsatile suprasternal mass 5
Stroke 2
Ascending aorta and arch
Sepsis 44
Chest pain 44
Stroke 12
Arch
Tracheal compression 33
Chest pain 33
Pulsatile suprasternal mass 33
Descending aorta
History of trauma 100
Left main bronchus compression 33
Incidental finding 33
Hemoptysis 17
Chest pain 17
Dumont et al. (9) CABG/AVR 36 Ascending aorta 3 N/A

Bentall 18 Aortic suture line 3

Coarctation 18 Proximal bypass 2

OHT 18 Descending aorta 3

Descending aorta 3
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Katsumata et al. (6) Dissection repair 70

Proximal anastomosis 6

Persistent febrile illness 60

Aortitis 10 Distal anastomosis 3 Stroke 10
No prior surgery 10 Annular site 1 Sepsis 20
Root abscess 10
Malvindi et al. (10) Bentall 37 Aortic suture line 6 Asymptomatic 40
Others 33 Proximal composite-valve-graft 9 suture line Symptomatic 60
AAR 15 Proximal and distal composite- 1 Dyspnea alone 11
AVR 15 valve-graft suture lines Dyspnea with thoracic pain 4

Aortotomy suture line 3

Left and right coronary ostia 1
Left coronary ostium 1

Right coronary ostium 4

Right coronary ostium and distal 1 ascending aorta suture line

Cannulation site 1

Dyspnea with fever 7

Thoracic pain alone 11

Thoracic pain with fever 4
Fever and systemic signs of
inflammation 15

Septic shock and mediastinitis 4
Hemoptysis 4

Malvindi et al. (5) Bentall/MVR/CABG 55
AVR/AA/CABG 20
Other6

Arch/TAAAR 4

David + AAR + Arch/ET 4
MVR/TAFA repair 4

MVR + AAR + ET 2

Aortic suture line 17

Proximal composite valve graft suture 5
Aortotomy suture 4

Cerebrovascular vessels suture 2

Left coronary ostium 9

Right coronary ostium 4

Cannulation site 1

Aortic patch suture 1

Asymptomatic 53
Symptomatic 47

Mohammadi et al. (11)  Composite valve graft 50

Proximal anastomosis 55

Symptomatic 93

SC tube/AVR 50 Distal anastomosis 28 Dyspnea 76
Both 14 Chest pain 44
Right coronary ostia 3 Fever 10
Hepatomegaly 10
SVC syndrome 10
AR diastolic murmur 3
Continuous murmur 3
Dysphonia 3
Hemolytic anemia 3
Hemoptysis 3
Transient ischemic attack 3
Asymptomatic 7
Razzouk et al. (12) CABG 46 Aortotomy 23 Chest pain 38
AVR/AAR 39 Bypass graft site 23 Dyspnea 31
AVR/MVR 15 Distal site 38 Hemoptysis 8
Aortic cannulation 15 Drainage from sternotomy 15
Asymptomatic 8
Sullivan et al. (2) CABG/AVR /MVR 87 Aortic suture line 3 N/A
Congenital 13 Ascending aorta 3
Aortic vent site 1
Needle puncture site 2
Aortic valvulotomy site 5
Aortic cannulation site 10
Bypass graft site 6
Left sinus of Valsalva 1
Villavicencio et al. (13)  Root/AAR 23 Proximal site 18 Dyspnea 44
AVR 14 Distal site 21 Chest pain 39
DAR 11 Coronary reimplantation site 5 Fever 32
AVR/AAR 10 Multiple 5
CABG 4
Arch vessel bypass 2
AA patch 2

such as autoimmune disease, mycotic pseu-
doaneurysms, tuberculosis, and foreign bo-
dies in the digestive tract leading to a fistula
(2, 8,9 13).

Diagnosis and location of thoracic
aortic pseudoaneurysm

The diagnosis of TAFA was established using
an echocardiogram and computed tomography

www.iakardiologie.cz

scan either during routine examinations or after
the patient presented with symptomatology.
Aortic false aneurysms were found to be co-
nnected to either proximal or distal aortic ana-
stomosis (30%), coronary reimplantation sites
(8%), cannulation of the vessel (4%), or other
issues within the layers of the aortic wall thatim-
peded proper healing. They are life-threatening
conditions because of their progressive expansi-
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on. They can lead to compression or erosion of
the surrounding structures, rupture, bleeding,
or fistula development, or they can become
a source of persistent infection or embolism.
Due to the potentially fatal consequences of
TAFAs and the possibility of a silent clinical pre-
sentation, it is highly advised to conduct regular
checkups on patients who have had cardiacand
aortic surgeries.
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Intervention (%)

Mean CPB
time (min)

Mean aortic
clamping time (min)

IHM Survival
(%) |rate 1y (%)

Survival
rate 10y (%)

Survival
rate 5y (%)

Tube graft 77

Atiketal. €) Repair/patch 23

17374 1M2+£50

6 94 74 60

Dacron graft 45

Dumont et al. (9) Homograft 9

Primary closure 9

Bovine pericardial patch 36

178 £ 51 38+18

18 N/A N/A N/A

Direct suture repair 50
Root/AA homograft 40
Root/AA Dacron graft 10

Katsumata et al. (6)

N/A N/A

20 80 N/A N/A

Direct suture 63
Bentall 21

AAR 12

ArchR 4

Malvindi et al. (10)

96 + 58

N/A

Bentall/CABG/ Arch/ET 37
Direct suture 32

AA / proximal ArchR 16
Arch / TAAAR 7

AVR + AA + ArchR 2

Malvindi et al. (5)

188 + 69

Debranching + endoprosthesis 2

TAAAR 2

Complete revision 75)
Direct suture repair 25
Other 1

Mohammadi et al. (11)

103a 85a

17 N/A N/A N/A

Razzouk et al. (12)

Interposition tube grafts 70
Patch aortoplasty or primary repair 30

N/A N/A

41 N/A N/A N/A

Sullivan etal. (2) Repaira

N/A N/A

29 N/A N/A N/A

Graft replacement 47
Composite root 18
Direct suture 18
Patch repair 18

Villavicencio et al. (13)

145+ 72 8545

7 N/A 77 63

TAFA treatment

Every surgical intervention must be tho-
roughly planned to avoid TAFA rupture du-
ring resternotomy or periprocedural bleeding
during the release of adhesions between the
heartand the sternum. The surgical treatment
options for TAFA mostly included repair with
a Dacron graft, pericardial patch, or direct
suture repairs. The different types of surgeries
are detailed in Table 3 and vary depending on
the size and location of the TAFA. The average
cardiopulmonary bypass time was 104 minu-
tes, and the average aortic clamping time was
57 minutes.

Patients with an anteriorly located TAFA
close to the sternum are considered to be
high-risk patients for repeated sternotomy,
which entails the risk of TAFA rupture or ce-
rebral embolism. To prevent this situation, the
authors agree on different techniques such
as extramediastinal cardiopulmonary bypass
followed by deep hypothermic circulatory
arrest, left ventricular venting, inflation of an

endoclamp aortic catheter followed by retro-
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grade cardioplegia, or approach to opening
the chest (partial sternotomy, thoracotomy,
clamshell incision) (5, 6, 8, 9, 11-13).

The choice of the technique also greatly
depends on the surgeon'’s experience. If any
bleeding occurs while adhesions are being
released, the overall recommendation is to
insert a Foley catheter inside the TAFA and
inflate it to help control the bleeding (15).

It is not possible to choose one type of
surgery which should be performed uniformly
on every patient. The authors agree that TAFA
repair or aortic replacement depends on the
size of the aortic pseudoaneurysm lumen and
the overall quality of the remaining aorta. If
the aorta shows fragility and has a tenden-
cy to tear, a Dacron tube graft replacement
should be performed. However, if the aortic
tissue is healthy, patch repair with Dacron
or bovine pericardium is recommended. For
small TAFA lumens, primary repair is a viable
solution. Despite a thorough preparation be-
fore and during surgery, in-hospital mortality
is as much as 41 %.

€N Q). olN /
2024,23(2-3):90-95 /

Conservative treatment is used for pati-
ents with a small, stable TAFA, for those who
are unsuitable for reoperation or endovascular
repair, or those who refuse surgery. However,
most studies do not report the number of
patients treated conservatively (2, 5, 8-13).

All authors came to the conclusion that
each patient must be discussed by a cardiac
interdisciplinary team of experts and each
treatment must be tailored individually (2,
5,6,8-13).

In-hospital mortality and survival

In-hospital mortality of surgical TAFA re-
pair ranged between 6 % and 41 %, and survi-
val rates after surgery reached 94 %, 79 %, and
68% at 1,5, and 10 years, respectively.

Factors predicting complications
and mortality

The main predictors for complications of
the surgical approach were established as fo-
llows: active infective endocarditis, New York
Heart Association (NYHA) class llI-1V, urgent

www.iakardiologie.cz



surgery, TAFA > 55 mm in diameter, age > 65
years, and the duration of cardiopulmonary
bypass. The main predictors for perioperative
mortality were established as follows: severe
systolic dysfunction (LVEF < 35 %) and obesity
(body mass index > 30 kg/m?). In addition,
according to the data we obtained, a recu-
rrence rate of up to 12% at 10 years has been
observed, but no specific risk factors have
been associated with recurrence (15).
Thoracic aortic pseudoaneurysms are
uncommon and unfavorable complications
that can arise from cardiac and aortic surgeries
(2,10, 12, 14). Although known as being rare,
they form a thoroughly heterogeneous group
in all their aspects. They arise from a large
variety of causes, which is reflected in various
clinical presentations and diverse anatomical
findings. TAFAs are associated with a wide
spectrum of different surgical techniques
used for their repair. These techniques are
frequently used despite impressive progress
in endovascular methods in recent years. The
anatomical variations of the heart, aortic arch,
and related arteries present challenges for
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Kombinace beta-blokatoru a inhibitoru ACE
v lécbé hypertenze a jejich komplikaci

Ondfej Petrak

Centrum pro vyzkum, diagnostiku a [é¢bu arteridlni hypertenze, lll. interni klinika VFN a 1. LF UK, Praha

Arterialni hypertenze patfi k ovlivnitelnym rizikovym faktorlim aterosklerézy a jeji ¢asna
[éCebnd intervence vyznamné snizuje kardiovaskularni morbiditu a mortalitu. Lécbu se
snazime pfizpGsobit konkrétnimu pacientovi na miru dle tize hypertenze a jeho kardio-
vaskularnimu i metabolickému rizikovému profilu. Trendem soucasné terapie je vyuzivani
fixnich kombinaci, nebot nam umozni rychlejsi dosazeni cilovych hodnot krevniho tlaku
s mensim mnozstvim nezadoucich Ucinkd a zejména zlepseni adherence k lé¢bé. Kom-
binace beta-blokatoru (bisoprololu) a inhibitoru ACE (perindoprilu) ma komplementarni
Ucinky na sympaticky nervovy systém a osu renin-angiotensin-aldosteronovou. Kombinace
téchto léka Ucinné snizuje krevni tlak i tepovou frekvenci, coz zlepsuje kardiovaskularni
prognézu vybranych nemocnych. Clanek je vénovén indikacim téchto lék( u pacient jak
v lé¢bé nekomplikované hypertenze, tak v sekundérni prevenci u pacient( s ischemickou
chorobou srde¢ni. Diiraz je kladen zejména na postaveni beta-blokatord.

Klicova slova: arteridlni hypertenze, ischemicka choroba srdecni, fixni kombinace,
perindopril, bisoprolol.

A beta blocker and ACE inhibitor combination
in treating hypertension and its complications

Arterial hypertension is one of the controllable risk factors for atherosclerosis, and early
medical intervention significantly reduces cardiovascular morbidity and mortality. The
treatment should be tailored to the given patient according to the severity of hyper-
tension and cardiovascular and metabolic risk profile. The trend in current therapy is
to use fixed combinations to achieve blood pressure target values more rapidly with
fewer side effects and to improve adherence to treatment. The combination of a beta
blocker (bisoprolol) and an ACE inhibitor (perindopril) has complementary effects
on the sympathetic nervous system and the renin-angiotensin-aldosterone axis. The
combination of these drugs effectively lowers blood pressure and heart rate, which
improves the cardiovascular prognosis of selected patients. The article deals with the
indications of these drugs both in the treatment of uncomplicated hypertension and
in secondary prevention in patients with coronary artery disease. Particular emphasis
is placed on the role of beta blockers.

Key words: arterial hypertension, coronary artery disease, fixed-dose combination,
perindopril, bisoprolol.

Arterialni hypertenze
a jeji kontrola
Arteridlni hypertenze je ¢asny a ovlivni-

kontinua pro srdecni onemocnéni (Obr. 1).
Casnou kontrolou krevniho tlaku mazeme
vyrazné ovlivnit kardiovaskuldrni prognézu
telny rizikovy faktor aterosklerézy, a tedyiis-  nasich pacientl. Sou¢asna doporuceni uréuji
chemické choroby srdecni. Vysoky krevnitlak  jako cilové hodnoty klinického krevniho tla-

je zcela pocatecnifazitzv. kardiovaskularniho  ku pod 140/90 mmHg u viech hypertonikt
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Obr. 1. Vyuziti beta-blokdtord a inhibitord ACE v prabéhu kardiovaskuldrniho kontinua pro srdecnf

onemocnéni. Prevzato (8)

beta-blokdtor u viech
s hyperkinetickou cirkulaci
a vindikovanych pfipadech
Grove | tfida C

beta-blokétor je indikovdn dle ESH
drover | tfida A
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Kontrola TK
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a Vysoké KV riziko \
" LK @stnavé srdeéni selhdni
Mést ecni selhan
iz hiory A Angiotensin Il | o] - |

a v pfipadé vysoce rizikovych nemocnych se
snahou o dosazeni hodnot 130/80 mmHg,
a to nejlépe do 3 mésicl od zahajeni lécby
(1-3). | pfes jasna doporuceni viak v redlné
praxi byvé dosazeni dobré kontroly krevniho
tlaku obtizné (4). Studie EUROASPIRE sledujici
asymptomatické jedince ve vysokém KV riziku
zjistila, Ze pouze u 42 % bylo dosazeno cilo-
vych hodnot krevniho tlaku i pfes uzivanou
antihypertenznilécbu (5). Obdobné jsou i vy-
sledky jinych vyzkum, napf. 44 % lécenych
Americanll nema krevni tlak pod kontrolou
(6). A pfitom nedostatecné Ié¢end hypertenze
je spojena s vy3si celkovou i kardiovaskular-
ni mortalitou ve srovnéni s normotoniky (7).
Evropsky priimér uspésné kontroly krevniho
tlaku u lé¢enych hypertonik( je 49 % a v Ceské
republice je to 45 % (4).

Fixni kombinacni lé¢ba

Dnes jiz vime, Ze se neni nutno obdavat
kombinacni 1é¢by jiz od pocatku l1é¢by hy-
pertenze. Spojeni dvou Iékd s rozdilnym
mechanismem pUsobeni ma fadu vyhod,
zejména vyraznéjsi vliv na pokles krevniho
tlaku (9), ¢asné&jsi ochranu pfed hypertenzi
navozenym organovym postizenim (10), méné
nezadoucich Ucinkq, a tedy i lepsi adherenci
a v neposlednifadé i omezeni lékafovy inercie
(11). V tomto smyslu hovofi vSechna dopo-
ruceni z poslednich let, nicméné upozornuji
i na vyjimky jako je nizkorizikovy hypertonik
1. stupné nebo kiehky senior, kde je lepsi za-
hajovat [é¢bu monoterapii. Kombinace inhibi-
toru systému renin-angiotenzinového (inhibi-
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Dzau V1 a kel, Cireulation 2006;114:2850-2870;
Dzau V, Braunwald €, Am Heart ) 1991;121:1244-1263
Yusuf §, et al. Lancet 2004;364:937-952

toru ACE nebo sartanu) s beta-blokatorem ma
své specifické postaveni v 1é¢bé hypertenze,
a to zejména u pacientd se zndmou ische-
mickou chorobou srde¢ni. Nasledujici text je
zaméren na tuto kombinaci v [é¢bé arteridlni
hypertenze a naslednych komplikaci jako je
ICHS. O benefitu inhibitort ACE bylo v 1é¢bé
napsano mnoho a je vieobecné znamo, i pro-
to viechna odborna doporuceni odbornych
spolec¢nosti po celém svété doporucuji tyto
Iéky jako prvnivolbu v 1é¢bé hypertenze. Jaké
je vsak postaveni beta-blokator(?

Diikazy pro beta-blokatory
v lécbé nekomplikované
hypertenze

Beta-blokatory pravem patfi do hlavni
tfidy antihypertenziv, nicméné v inicidlni fa-
zi 1é¢by hypertenze byly doporucovany jen
v indikovanych pfipadech, kterymi se rozumi
komorbidity jako ICHS, symptomatickd angina
pectoris, stavy po infarktu myokardu, srde¢nfi
selhani nebo fibrilace sini. Sou¢asna doporu-
ceni ¢astecné vraci tyto léky zpét do Iécby
nekomplikované hypertenze ve specifickych
klinickych situacich (1, 3).

Dlvody, proc v [é¢bé hypertenze nebyly
beta-blokatory preferovany, jsou metabolické.
Metaanalyza 12 studii popsala souvislost mezi
uzivanim beta-blokatoru a nové vzniklého
diabetes mellitus 2. typu zejména u nemoc-
nych s jiz vyjadfenym metabolickym syndro-
mem (12). Na druhou stranu fada studii a me-
taanalyz potvrdila, Ze podévani beta-blokato-
rd ve srovnani s placebem je spojeno s nizsim
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rizikem srde¢niho selhani a vdznymi kardio-
vaskularnimi ptihodami. Pokud je srovnavéan
beta-blokator s ostatnimi antihypertenzivy, je
povazovan za stejné ucinny v prevenci KV pfi-
hod. Jedinou vyjimkou je CMP, nebot v rdmci
Cochranovy analyzy byl popsan vys3si vyskyt
cerebrovaskularnich ptihod u nemocnych Ié-
cenych beta-blokatorem ve srovnani's bloka-
torem renin-angiotensinovym ¢i blokatorem
kalciového kandlu (13). Na tento vysledek je
vsak nutno nahlizet v kontextu hodnocenych
studii, coz byly dominantné stude ASCOT (14)
a INVEST (15), ve kterych byl jako komparator
volen atenolol navic podéavany jen 1x denné
s kratkym biologickym polo¢asem necelych 6
hodin. Je tedy zfejmé, Ze tento lék neni scho-
pen ovlivnit no¢ni a ranni vzestupy krevniho
tlaku, které byvaji povazovany za nejrizikovéjsi
pro vznik CMP.

Casto je v souvislosti s beta-blokatory uva-
déna subanalyza studie ASCOT oznacovana ja-
ko CAFE (Conduit Artery Functional Endpoint),
kterd ukazala, Ze atenolol je méné ucinny ve
snizovani centrélniho systolického krevniho
tlaku ve srovndni se skupinou lé¢enou perin-
doprilem/amlodipinem (16). Nicméné beta-
-blokatory jsou velmi rozmanitou skupinou
s rozdilnou farmakokinetikou a farmakody-
namikou, a tedy odlisSnym efektem na kardi-
ovaskularni aparat. Napfiklad randomizovana
studie srovnavajici efekt bisoprololu a ateno-
lolu u dosud nelécenych hypertonikli ukéazala
identicky vliv na snizeni brachialniho krevniho
tlaku, ale jen bisoprolol vyznamné snizoval
centralni systolicky a pulznitlak (17). A tak Ize
konstatovat, Ze atenolol, ktery byl svého ¢asu
celosvétové nejpredepisovanéjsim antihyper-
tenzivem, jisté nebyl vhodnou volbou pro
srovnanis jinymi tfidami antihypertenziv pro
svou relativné kratkou dobu plsobeni a maly
ucinek na centralni systolicky tlak.

Jak moc se mame obavat
negativniho metabolického
pusobeni a u koho?

Ptedpokldda se, ze vyznamny vliv na roz-
voji diabetes mellitus ma zejména blokada
beta-2 a beta-3 receptorud (Obr. 2). Volbou vy-
razné kardioselektivniho (beta-1) preparatu
muzeme metabolicky dopad vyrazné zmirnit.
Subanalyza studie SHEP (izolovana systolicka
hypertenze u starsich osob) dokumentovala
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Obr. 2. Predpokiddany vliv beta-blokdtoru v rozvoji diabetes mellitus Tab. 1. Aktudini Evropskd doporuceni zaujimaji
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Obr. 3. Kombinacnilécba jeji viiv na rozvoj diabetes mellitus (19)

B-blokator + diuretikum (N = 2 995)

B-blokator + CCB (N =1973)

B-blokator + inhibitor ACE (N=571)

o

E ————— 125(1,120-1,58)

1,12 (1,04-1,29)

0,87 (0,80-0,96)

Lepsi nei jiné kombinace

Horsi nez jiné kombinace

Odds ratio (OR) pro nové zjistény diabetes (NOD)
asociovany s pouZitou antihypertenzni kombinaéni terapii

az trojndsobné vyssi vzestup rizika rozvoje dia-
betu u pacientl se vstupni glykemii na la¢no
nad 5,6 mmol/l a u nemocnych lécenych kom-
binaci Atenolol + Chlorthalidon ve srovnani
s placebem (18). Zde je opét nutno zminit, ze
atenolol je sice fazen ke kardioselektivnim be-
ta-blokéatordm, ale soucasné v davce 100 mg
blokuje az 25 % beta-2 receptor( ve srovnani
s bisoprololem, jenz v dévce 10 mg blokuje do
5% beta-2 receptor. Navic dnes jiz nelécime
hypertenzi pouze kombinaci beta-blokator
a diuretikum, ale v naprosté vétsiné je soucasti
kombinace inhibitor osy renin-aldosteronové
(inhibitor ACE ¢i AT-1 blokator). Mlze kombi-

nace metabolicky pozitivniho a negativniho
léku zménit riziko rozvoje diabetes mellitus?
Na tuto otazku se pokusila odpovédét ret-
rospektivni studie taiwanskych autort (19).
Kombinace beta-blokatoru s inhibitorem ACE
méla vyrazné nizsi riziko rozvoje DM ve srov-
nanis kombinacemi s blokdtorem kalciového
kanalu ¢i diuretikem (Obr. 3).

Obecné tedy plati, Ze vyssi riziko rozvoje
diabetu maji pacienti s vyssim BMI a vyssi gly-
kemii na la¢no splfujici kritéria metabolického
syndromu. U takovych nemocnych musime
byt obezietni a volit vyrazné kardioselektivni
beta-blokator a ¢astéji je kontrolovat.
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mnohem smitlivéjsi postoj k beta-blokdtoriim a po-
drobnéji definuji indikace, kde je mozno tuto lécbu
pouZit, a to nad rdmec jednoznacnych indikaci
(oznacenych tucné) (1)

B Ischemicka choroba srde¢ni,
stav po infarktu myokardu, angina pectoris
B Srdecni selhani s redukovanou EF
B Srdecni selhani se zachovanou EF pfi ICHS,
arytmii ¢i tachykardii
M Fibrilace sini
B Zeny planujici otéhotnéni / hypertenze
v téhotenstvi

Vybrané klinické stavy,

kde miize byt beta-blokdtor prinosem:

B ArteridIni hypertenze s klidovou frekvenci
nad 80/min

B Perioperacni hypertenze

B Velké nekardiologické operace

B Neadekvatni tlakovd odpovéd na zatéz a stres

W Hyperkineticka cirkulace

B Posturdlni ortostatickd tachykardie

B Ortostatickd hypotenze

W Obstrukéni spankova apnoe

B |schemickd choroba dolnich koncetin
s klaudikacemi

B CHOPN

B Portalni hypertenze s jicnovymi varixy

B Glaukom

B Hypertyredza a thyreotoxikoza

B Hyperparatyreoiddza v urémii

B Migrény

B Esencidlni tremor

B Uzkostné poruchy

B Psychiatrické poruchy
(posttraumaticka porucha)

Muazeme tedy beta-blokator
pouzit v Iécbé prosté
hypertenze, bez dalsich
kardiovaskularnich komorbidit?

Ano, mlzeme s vyhodou vyuzit u nemoc-
nych se zvy3enou sympatikotonii a hyperki-
netickou cirkulaci. Celé spektrum indikaci dle
ESH je zahrnut v tabulce 1.

Autonomni nervovy systém se podili na
mnoha homeostatickych funkcich vcetné fi-
zeni energetické bilance a kontrole krevniho
tlaku. Pacienti s arteridlni hypertenzi a tepo-
vou frekvenci nad 80/min na podkladé zvy-
$ené sympatikotonie maji vyssi kardiovasku-
Iarni riziko nez jedinci s TF pod 80/min (20).
Napfiklad ¢im vyssi je tepova frekvence, tim
vétsi je index hmotnosti levé komory (21). Ve
studii VALUE zGstavalo vyssi kardiovaskularni
riziko u jedinct se zvysenou tepovou frekven-
ci, a to i prestoze jejich krevni tlak byl dobre
kontrolovén (22). Zda se tedy, ze k optimal-
nimu snizeni kardiovaskularniho rizika je za-
potiebi nejen dobra kontrola krevniho tlaku,
alei tepové frekvence, coz otevird prostor pro

www.iakardiologie.cz
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beta-blokatory, pfipadné i non-dihydropyridi-
nové blokatory kalciového kanélu.

Optimalni kontrola hypertenze zplisobe-
né nadmérnou aktivaci sympatiku tedy bude
vyzadovat pridani beta-blokatoru do lécby.
Volba selektivniho beta-1 blokatoru povede
k inhibici sympatiku v srdci a ledvinach, a pfi-
tom zachova vazodilataci zprostfedkovanou
beta-2 receptory a snizi riziko nezadoucich
ucinkd zptisobenych blokadou beta-2 recep-
tor v plicich a perifernich tkanich.

Lécba hypertenze
u ischemické choroby srdecni
Ischemicka choroba srdecni zlistava celo-
svétové nejcastéjsi pficinou umrti (23). Cilem
nasi l1écby je zabranit dalsi ischemii, zlepsit
kvalitu zivota a pfedchazet dalSim kardio-
vaskularnim ptihodam a pfedcéasné smrti. To
oznacujeme jako sekundarni prevenci ICHS.
Jestlize jsme v pfedchozi ¢asti v 1é¢bé nekom-
plikované hypertenze vahali nad nasazenim
beta-blokatoru, tak v pfipadé ICHS po prodé-
lané kardiovaskularni pfihodé je to naopak
jeden z pilith [é¢by (24).

Dukazy pro beta-blokatory
v |écbé ICHS

Beta-blokatory se doporucuiji jako Iék prv-
ni volby pro jejich antiischemicky efekt na
myokard (negativni chronotropni, inotropni,
dromotropni a bathmotropni efekt) s tim, ze
cilova klidova tepova frekvence by méla byt
55-60/min (25). Ve studii TIBBS (Total Ischemic
Burden Bisoprolol Studie) bylo 631 pacient( se
stabilni anginou pectoris a EKG zménami pfi
zatézi randomizovano na 8 tydnt bud k te-
rapii bisoprololem nebo nifedipinem (26).
Bisoprolol se ukdzal jako G¢inng&jsi ve snizeni
poctu a trvani pfechodnych ischemickych
pfihod. Dostatek silnych dikazl o benefitu
beta-blokatord méme u osob po prodélaném
infarktu myokardu a/nebo s chronickym sr-
de¢nim selhdnim se snizenou ejek¢ni frakei,
kde je |é¢ba spojena s vyznamnym snizenim
umrtnostii dalsich kardiovaskularnich pfihod.
Naopak nemame dostatek studii, které by to
samé potvrzovaly u nemocnych s ICHS bez
predchoziho infarktu myokardu nebo srde¢-
niho selhani (27).

Nedavna analyza britského registru po-
rovnavala incidenci a riziko umrti a kardio-

vaskularnich pfihod u pacientl s anginou
pectoris uzivajicich monoterapii bisoprololem
oproti jinym beta-blokatorlim anebo ostatnim
antihypertenzivim podanych v primarni péci
(28). Vysledkem bylo zjisténi, Ze nové zjisté-
na angina pectoris |é¢ena bisoprololem byla
spojena s vyznamnym snizenim rizika umrti
(0 50 %), kardiovaskularnich pfihod (o0 23 %
anginy pectoris, 0 55 % infarktu myokardu
a 0 39 % fibrilace sini) ve srovnani s ostatni
|é¢bou. Bisprolol je tak jisté vhodnou volbou
v prvni linii.

V doporucenich ESC/ESH pro |é¢bu arte-
ridIni hypertenze jsou beta-blokatory uvede-
ny jako tfida dlikazli I, Uroven A, pro pouziti
u pacientl s hypertenzi a anamnézou infarktu
myokardu, a to na zakladé metaanalyzy ze 147
randomizovanych studii s antihypertenzivy
(25). Tato analyza prokazala, ze lé¢ba beta-blo-
katory je spojena s 29 % snizeni ischemickych
pfihod (relativni riziko 0,71, 95% Cl, 0,66-0,78),
a to nad ramec efektu na krevniho tlaku (29).
Lécba jinymi tfidami I1ékd bez ohledu na ICHS
¢i podavani beta-blokatori u osob bez ICHS
vedla také k poklesu relativniho rizika, ale mé-
né vyznamného (o 15 %, P < 0,001). Nicméné
tento efekt trva jen nékolik let po prodélaném
infarktu.

Synergicka neuroendokrinni
blokada (kombinace beta-
blokatoru a inhibitoru ACE)
Podani beta-blokatoru a inhibitoru ACE
muzeme oznacit za komplexni neuroendo-
krinni blokddu. Beta-blokator ovliviiuje au-

tonomni nervovy systém, zejména snizenim
srde¢niho vydeje pfimym vlivem na beta adre-
nergni receptory myokardu. Inhibitor ACE zase
prostfednictvim blokady systému renin-an-
giotenzinového navozuje vazodilataci, ¢imz
snizuje periferni cévni rezistenci.

Bisoprolol a perindopril maji komple-
mentarni mechanismus Ucinku a dobrou evi-
denci u nékterych vysoce rizikovych skupin.
Bisoprolol je kardioselektivni beta-blokator
s 19ndsobné vyssi afinitou k beta-1 receptoru
nez beta-2 a dostate¢né dlouhy biologicky
polocas zajistuje vice nez 24hodinové pa-
sobeni (30). Ztfidy inhibitord ACE ma zase
perindopril nejvyssi selektivitu pro bradyki-
ninovd vazebnd mista a také dostatecné
dlouhé 24hodinové plsobeni (31). Dlkazy
o vyhodach perindoprilu v kombinaci s be-
ta-blokatorem pochazi ze studie, kde 12 000
pacientt se stabilni ICHS po infarktu myokar-
du i s anginou pectoris bylo randomizovano
na terapii perindoprilem nebo placebem (32).
V této skupiné nemocnych bylo 62 % pacientt
jiz 1é¢eno beta-blokatory a pfidani perindo-
prilu u nich vedlo k 24% snizeni relativniho
rizika kombinovaného primarniho cile (kardi-
ovaskularni amrti, nefatalni infarkt myokardu
a resuscitovand srde¢ni zéstava) ve srovnani se
skupinou uzivajici beta-blokator s placebem
(33). Tyto udaje byly rozsifeny o retrospektivni
souhrnnou analyzu pacient( s vaskularnim
onemocnénim ze tfi velkych studii, ktefi uziva-
li perindopril nebo placebo a jiz byli na terapii
betablokatory. Vysledky potvrdily predchozi
zjisténi (34) (Obr. 4).

Obr. 4. Udaje z retrospektivni souhrnné analyzy pacientd ze tif velkych vyslednych studif perindoprilu,
ktefi dostdvali perindopril nebo placebo a jiz byli lé¢eni beta-blokdtorem. Priddni perindoprilu k lécbé
beta-blokdtory bylo spojeno se snizenim rizika primdrniho kombinovaného cile (kardiovaskuldrni mor-
tality, nefatdlniho infarktu myokardu a cévni mozkové prihody), jakoz i sekunddrnich cilovych ukazateld
(nefatdiniho infarktu myokardu a mortality ze vsech pficin) (34)
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Fixni kombinace bisoprololu
a perindoprilu

Prvni fixni kombinace beta-blokatoru
a ACE inhibitoru je dostupna od roku 2017
a je indikovana u arterialni hypertenze, sta-
bilni ischemické choroby srde¢ni a/nebo sr-
de¢niho selhani. Udaje podporujici pfinosy
bisoprololu/perindoprilu podavané ve fixni
kombinaci pochézeji ze studie u 2 394 paci-
entl s ICHS, ktera sledovala ovlivnéni tlaku
a srdec¢ni frekvence. Jednalo se o pacienty
plvodné lécené bisoprololem, kterym byla
pfedepsana fixni kombinace. Po 4tydenni
l1é¢bé 85 % pacientld dosahlo srdecni frek-
vence pod 70/min a 87 % pacientl krevniho
tlaku pod 140/90 mmHg. Fixni kombinace také
snizila frekvenci anginéznich obtizi a zlepsila
adherenci k |é¢bé (8).

Dale pfidani stejné fixni kombinace paci-
entlim po revaskularizaci myokardu pro akutni
koronarni syndrom (velmi vysoce rizikové po-
pulace) vedlo k dosazeni cilovych hodnot TK
a srdecni frekvence do 1 mésice od zahdjeni
terapie a stabilizaci téchto hemodynamic-
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