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Editorial | Uvodnik

Cislo Cor et Vasa vénované poosmé kazuistickym sdélenim

(Issue of Cor et Vasa dedicated for the eighth time to case reports)

Michael Aschermann

Il interni klinika kardiologie a angiologie, 1. Iékarska fakulta Univerzity Karlovy

a Vseobecna fakultni nemocnice v Praze, Praha

Kazuistickd sdéleni patfi mezi uzndvané publikace, které
predstavuji jednak prFispévky zamérfené na vzacné klinic-
ké pripady, jednak casto jsou prvni publikaci studujicich
lékara, ktefi tak vstupuji do oblasti publika¢ni ¢innos-
ti. Jiz poosmé proto vénujeme paté cislo rocniku Cor et
Vasa publikaci kazuistik.'” Zaradili jsme tentokrat pouze
sedm kazuistickych sdéleni, kterd nas v redakéni radé zau-
jala nejvice — dalsi kazuistiky pak pravidelné publikujeme
v dcefiném casopisu Cor et Vasa Case Reports. V tomto Cis-
le Cor et Vasa jsou dvé kazuisticka sdéleni, ve kterych se
odrdzi realita soucasné klinické praxe — tedy s tematikou
pandemie COVID-19 - (Messina F, et al. An ordinary case
of COVID-19 pneumonia: when symptoms hide serious
complications a Orlando L, et al. Kounis syndrome associ-
ated with COVID-19 infection: cause or coincidence?), na-
sleduji kazuistiky z oblasti kardiochirurgie (Stehlik A, et al.
Implantace PEARS u pacienta s dilataci ascendentni aorty
po bikuspidalizaci aortdlni chlopné), z problematiky indu-
kované trombocytopenie (Krélik R. Trombdéza docasného
kavalniho filtru u pacienta se subakutni heparinem indu-
kovanou trombocytopenii), pfipad plicni hypertenze (Rad-
lovéd M, et al. Tézka plicni hypertenze jako prvni projev
karcinomu Zaludku u mladého pacienta) a jeden klinicky
pfipad z oblasti angiologie (Pé¢ MJ, et al. Arteria lusoria
— a rare cause of dysphagia or a common accidental fin-
ding?). Posledni kazuistikou je pak prace A. Sghaiera et

al. Ectopic connection of left coronary artery from right
coronary sinus, is the treatment always surgical?. Do to-
hoto ¢isla Cor et Vasa jsme také zaradili sedm originalnich
sdéleni a tfi odbornd stanoviska, ktera se vénuji praktic-
kym aspektim zakladdni ambulanci srde¢niho selhani,
déle praktickym aspektim spoluprédce kardiologa a diabe-
tologa v péci o pacienty s chronickym srde¢nim selhanim
s redukovanou ejek¢ni frakci a vyznamu deficitu Zeleza
a moznosti jeho korekce u pacientt se srde¢nim selhanim.

Véfime, Ze i toto ¢islo Cor et Vasa se zminénymi kazui-
stikami a s fadou dalSich sdéleni bude pro nase ctenare
zajimavé.
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Cil: Ateroskleroza je hlavnim etiologickym faktorem v rozvoji ischemické choroby srde¢ni, postizeni karotic-
kych tepen i ischemické choroby dolnich koncetin. V nasi studii jsme se pokusili prokazat pfitomnost a ucinek
viru Epsteina-Barrové (Epstein-Barr virus, EBV) na stendzu karotickych tepen vedouci k rozvoji chronického
zanétu s tvorbou prozanétlivych cytokinud a vyvoldvajici aterosklerézu.
Material a metody: V obdobi mezi dubnem 2017 a dubnem 2018 bylo na klinice kardiochirurgie Iékarské fa-
kulty istanbulské univerzity po podepsani informovaného souhlasu do této studie zafazeno 36 pacientli po
endarterektomii karotid. U kazdého pacienta (dobrovolnika) byly zaznamendny vék, pohlavi, télesna vyska
a hmotnost. Ve skupiné téchto pacientd bylo 58,3 % (n =21) muzl a 41,7 % (n = 15) Zen. Byly zaznamenany
i komorbidity jako hypertenze a diabetes mellitus.
Vysledky: Nebyl nalezen vyznamny rozdil v pozitivité na EBV (DNA) na zakladé pritomnosti hyperlipidemie, pohlavi
a véku. Pozitivita na EBV (DNA) viak byla nicméné vyssi (i kdyz ne statisticky vyznamné) u pacientt s komorbiditami,
jako jsou hypertenze a diabetes mellitus. Pozitivita na EBV (DNA) byla zjisténa u 42,1 % pacient( s oboustrannou
stendzou karotickych tepen a nulové u pacient(i bez oboustranné stendzy karotickych tepen (p = 0,002). Pozitivita
na EBV (DNA) byla statisticky vyznamné vyssi u pacientd s oboustrannou stendzou karotickych tepen.
Zavér: Domnivdme se, Ze statisticky vyznamné vy$3i hodnoty pozitivity na EBV (DNA) u pacientd s obou-
strannou stendzou karotickych tepen by mély podnitit dalsi vyzkum v oblasti vlivu virové etiologie na rozvoj
aterosklerdzy; to si vak vyzada dalsi studie.

© 2021, CKS.

ABSTRACT

Objective: Atherosclerosis is the mainly etiologic factor of coronary artery disease, carotid artery disease
and peripheral artery disease. In our study, we aimed to show the presence and effect of Epstein-Barr virus
(EBV) on the carotid artery stenosis leading chronic inflammatory process by producing pro-inflammatory
cytokines and causing atherosclerosis.

Material and methods: Between April 2017 and April 2018, thirty-six patients, who underwent carotid en-
darterectomy at Department of Cardiovascular Surgery, Istanbul University Istanbul Medical Faculty, are
included in this study upon their consent. Each voluntary patient was initially recorded for age, sex, height
and weight. Among 36 patients included in the study, 58.3% (n = 21) were male and 41.7% (n = 15) were
female. The comorbidities such as hypertension, diabetes mellitus were considered.

Results: There was not significant difference in EBV (DNA) positivity according to hyperlipidemia presence, sex,
and age factors. However, the EBV (DNA) positivity was higher in the patients with co-morbidities such as hy-
pertension and diabetes mellitus; no significant difference was detected. EBV (DNA) positivity in patients with
bilateral carotid artery stenosis was 42.1% and it was 0% in patients without bilateral carotid artery stenosis
(p: 0,002). The EBV (DNA) positivity was significantly higher in patients with bilateral carotid artery stenosis
Conclusion: We believe that our significantly high EBV (DNA) rates in the patients with bilateral carotid
artery stenosis may encourage the studies that claim the role of viral etiology on atherosclerosis, however,
further studies are needed.
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Introduction

Atherosclerosis is the main cause of the cardiovascular
and cerebrovascular morbidity, and results from multi-
factorial etiology. Obesity, hyperlipidemia, diabetes mel-
litus, hypertension, and smoking are traditional risk fac-
tors." Worldwide the most common cause of death and
disability is atherosclerosis and its complications for the
cardiovascular system.?

There are many reports about supporting chronic in-
flammation role in atherosclerosis as a result of infectious
etiology. Involvement of bacterial and viral agents to the
pathways leading to the atherosclerosis has been shown
in many experimental animal studies.’

Carotid artery stenosis is one of the most common dis-
eases in elderly patients and is the leading cause of stroke
and stroke is the third leading cause of death worldwide.?
Approximately 87% of the strokes are ischemic, 10% due
to intracerebral hemorrhage, and 3% due to subarach-
noid hemorrhage.*>

EBV role in the etiopathogenesis of atherosclerosis is as
unclear as CMV. It is thought that EBV triggers producing
pro-inflammatory cytokines such as interleukin-6 (IL-6)
and endothelial cell expression of intercellular adhesion
molecule-1 (ICAM-1). Increased levels of these cytokines,
TNF-o and IL-6, predict mortality and morbidity. Also,
they are observed in atherosclerotic lesions and serum in
cardiovascular disease patients.®

In our study, we aimed to show the presence and ef-
fect of Epstein—Barr virus (EBV) on the carotid artery ste-
nosis leading chronic inflammatory process by producing
pro-inflammatory cytokines and causing atherosclerosis.

Patients and methods

We included 36 patients who underwent carotid endarte-
rectomy (CEA) operation at Department of Cardiovascu-
lar Surgery, Istanbul University Istanbul Medical Faculty
between April 2017 and April 2018 in this study. The same
surgeon (M.U.) operated on 35 patients and the surge-
ry of a remaining one was performed by a different sur-
geon.

Each voluntary patient was initially recorded for age,
sex, height and weight. Among 36 patients included in
the study, 58.3% (n = 21) were male and 41.7% (n = 15)
were female. 66.7% of the patients were 65 years old and
older with a mean age of 67.5+9.6 years and a median
age of 68 years (minimum 42 — maximum 85).

Body mass index (BMI) was calculated. The comorbidi-
ties such as hypertension, diabetes mellitus, and chronic
renal failure (CRF) were considered. Patients were ques-
tioned for presence of neurological symptoms before op-
eration, bilateral CEA operation necessity, smoking and
alcohol use, previous cardiovascular interventions and
family history.

Patients with additional immunosuppressive condi-
tions (malignancy, chronic autoimmune disease, AIDS
etc.) were excluded from the study. For patients who
needed bilateral CEA operation; unilateral atheromatous
plaque was preferred.

Carotid artery stenosis rates were revealed by radio-
logical imaging results such as carotid duplex ultrasonog-
raphy, computerized tomography angiography, magnet-
ic resonance angiography, and subtraction angiography.

Conventional carotid endarterectomy operation tech-
nique was preferred for all of the patients. Operations
were performed with continuous neurological evaluation
during carotid arterial clamping under cervical regional
block. Dacron patch was used in all patients.

Following conventional carotid endarterectomy proce-
dure, samples were taken from the patients into the ster-
ile petri dishes and pre-mechanically disintegrated with
scalpel. Subsequently, 400 pl of tissue lysis solution and
40 pl of proteinase K were added to 2 ml of sterile Eppen-
dorf Tubes to perform 56 °C overnigt tissue disruption —
Buffer ATL (Cat no: 939011), Proteinase K (Cat no: 19133;
giagen). Quantitation of EBV samples in Green channel
was performed by PCR analysis. In the yellow channel, the
internal control used during the isolation phase was as-
sessed, which allows us to check the Isolation and PCR
stage correctly.

Surgical technique

Under regional block and local anesthesia, common ca-
rotid artery, internal and external carotid arteries were
prepared by incision parallel to the sternocleidomastoid
muscle. Following systemic heparinization (5000 IU), the
arteries were clamped. Prior to arteriotomy, the patien-
t's consciousness and neurological status was evaluated
with oral stimulation and contralateral half of the body
in response to commands. If neurological disorder was
detected, endarterectomy was going to be performed
with shunt. Neurological deterioration was not detected
in any patients. Internal carotid arteries were reconstruc-
ted using Dacron patch material in all patients. In pati-
ents with bilateral carotid artery stenosis, the presence of
symptoms was considered in decision. Primarily, the sym-
ptomatic side was treated; otherwise the more stenotic
side was operated. The plaque material was sent to the
microbiology laboratory under appropriate conditions
for microbiological examination.

EBV DNA analysis

Clinical specimens obtained from the patients after con-
ventional carotid endarterectomy were first subjected to
physical disintegration with the help of a scalpel in ste-
rile petri dishes. After the procedure, the shredded cli-
nical specimens were placed in 20 mg sterile Eppendorf
tubes with 400 pl of tissue lysis solution (Qiagen, Cat
no: 939011), and 40 pl of proteinase K (Qiagen, Cat no:
19133) was added, in accordance with the kit procedure,
to perform overnight incubation at 56 °C. Then, 600 pl of
AVE solution was added into the Eppendorf Tubes con-
taining the clinical specimens, and EBV DNA extraction
was performed. Extraction of the samples was performed
using the EZ1 Virus Mini Kit v2.0 (Qiagen cat no:955134).
PCR was performed using the Artus EBV QS-RGQ kit (24)
(Cat no:4501363) on a Rotorgene Q instrument. Assess-
ment of the results was based on the Rotorgene Q device
in the green channel showing the presence of EBV DNA
in clinical specimens and in the yellow channel displaying
the internal control for any inhibition in the study.
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Fig. 1 - EBV (DNA) distribution according to the presence of bilate-
ral carotid artery stenosis.

Statistical analysis

Statistical Product and Service Solutions (SPSS) software
package (version 21.0, SPSS-IBM, Armonk, NY, USA) was
used for all analysis at the 95% confidence level and p<
0.05 significance level. Quantitative variables were repor-
ted as the mean and standard deviation (SD); qualitative
variables were described as number and percentages.
Quantitative variables were analyzed by Friedman Analy-
sis for dependent groups. Subgroup analysis was perfor-
med by Wilcoxon Analysis and interpreted by Bonferroni
correction. The independent groups were compared with
chi-square analysis.

Ethical approvement

The study was approved by ethical commitee of Istanbul
University Istanbul Medical Faculty with 2019/830 num-
ber. The microbiological examination was performed in
Istanbul University Istanbul Medical Faculty.

Results

Thirty-six patients were included into the study. 58.3% (n
= 21) of the patients were male and 41.7% (n = 15) were
female. 66.7% of the patients had DM, 61.1% had HT and
55.6% had hyperlipidemia. 66.7% of the patients were
65 years and over, with a mean age of 67.5+9.6 years and
a median age of 68 years (minimum 42 — maximum 85
(Table 1)). Smoking was one of the questioned factors
and twenty-four patients were active smokers and eight
patients were ex-smokers.

The EBV (DNA) presence in the samples taken from the
patients’ plaques were examined considering sex, age
and comorbidities. EBV (DNA) positivity (25%) was high-
er in DM patients than in non-DM patients (16.7%) (p:
0.201). Similarly, EBV (DNA) positivity (25%) was higher
in HT patients than in non-HT patients (18.8%) (p: 0.654).
However, the EBV (DNA) positivity was higher in the pa-
tients with co-morbidities; no significant difference was
detected. Also there was not significant difference in EBV
(DNA) positivity according to hyperlipidemia presence,
sex, and age factors (Table 2).

Fig. 2 - Bilateral carotid artery stenosis according to the presence
of hyperlipidemia.

Table 1 - Demographic characteristics of the patients

n %
Gender Male 21 (58.3)
Female 15 (41.7)
Age* < 65 years 12 (33.3)
>65 years 24 (66.7)
Diabetes mellitus 24 (66.7)
Hypertension 22 (61.1)
Hyperlipidemia 20 (55.6)
Smoking 32 (88.8)

* Mean age 67.5+9.6 and median age 68 (min.: 42 max.: 85)

Table 2 - Relationship between EBV (DNA) positivity and

gender, age and comorbidities

EBV (DNA)
Negative Positive p
n % n %
Gender Male 16  (76.2) 5 (23.8)
Female 12  (80.0) 3 (20.0)
Age <65years 10 (833) 2 (16.7) T
>65years 18 (75.0) 6 (25.0)
Diabetes Negative 10 (83.3) 2 (16.7)
mellitus - 0.201
Positive 18 (75.0) 6 (25.0)
Hypertension Negative 13 (81.3) 3 (18.8)
- 0.654
Positive 15 (75.00 5 (25.0)
Hyperlipidemia ~ Negative 12 (85.7) 2 (14.3)
0.361
Positive 16 (72.7) 6 (27.3)
Bilateral carotid Negative 17 (100.0)0 0 (0.0)
artery stenosis " 0.002
Positive 11 (57.9) 8 (42.1)
Total 28 (77.8) 8 (22.2)
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Table 3 - Relationship between bilateral carotid artery stenosis

and gender, age and comorbidities

Bilateral carotid artery stenosis

Negative Positive p
n % n %
Gender Male 10 (47.6) 11 (52.4) 0.955
Female 7 (46.7) 8 (53.3)
Age <65years 7 (58.3) (41.7) 0.345
>65years 10 (41.7) 14 (58.3)
Diabetes mel- Negative (66.7) 4 (33.3) 0.098
i Positive (37.5) 15  (62.5)
Hypertension Negative 10 (62.5) 6 (37.5) 0.101
Positive 7 (35.00 13 (65.0)
Hyperlipidemia Negative 10 (71.4) 4 (28.6) 0.020
Positive 7 (318 15 (68.2)

When EBV (DNA) positivity was examined depending
on the presence of bilateral carotid artery stenosis; the
EBV (DNA) positivity in patients with bilateral carotid ar-
tery stenosis was 42.1% and it was 0% in patients without
bilateral carotid artery stenosis (p: 0.002). The EBV (DNA)
positivity was significantly higher in patients with bilat-
eral carotid artery stenosis (Table 2, Fig. 1).

When bilateral carotid artery stenosis presence was ex-
amined according to age, sex, hyperlipidemia, diabetes
mellitus and hypertension; bilateral carotid artery ste-
nosis was significantly higher in patients with hyperlip-
idemia (68.2) than the patients without hyperlipidemia
(28.6) (p: 0,020) (Table 3, Fig. 2).

Discussion

Atherosclerosis is the most common cause of corona-
ry artery disease, carotid artery disease, and peripheral
artery disease.? Infectious etiology is thought as one of
the etiologic factors that lead to atherosclerosis by tri-
ggering chronic inflammation." In literature, there are
some studies that have found the prevalence of CMV and
EBV 63.3% and 56.7%, respectively, in the atheromatous
plaque samples. Also there are earlier reports that re-
veal 10-90% CMV prevalence in atheromatous plaque.
On the contrary to this, some authors declared that they
were not able to identify CMV in atherosclerotic tissues.'
In a study by Shi et al.” the prevalence of EBV was found
in a range of 60-80% in atheromatous plaque samples
which agrees with Horvarth et al.® and Priyanka et al.’s’
results.

Despite the role of viral infections in the pathogenesis
of atherosclerosis is controversial; the role of viral etiolo-
gy in atherosclerosis has stronger evidences day after day.
The studies that have shown influenza vaccination may
serve as secondary prevention for coronary events and the
relationship between chronic infection of human papillo-
ma virus and the incidence of coronary artery disease are
one of the most demonstrating examples of the role of

viral mediated atherosclerosis. The mechanisms that viral
infections trigger the pathway of atherosclerosis include
cytokins. The viral infection promotes pro-inflammatory
cytokine reproduction and these pro-inflammatory cy-
tokines may cause endothelial damage and predispose
multiple phases of atherosclerosis.® There are some stud-
ies that the level of CMV- and EBV-specific antibodies are
found increased in vascular disease patients.® Following
reactivation of latent virus, EBV encodes an enzyme, de-
oxyuridine triphosphate nucleotidohydrolase (dUTPase).
It is shown that dUTPase induces peripheral blood mono-
cytes to produce pro-inflammatory cytokines.' The reason
of while some studies could show the EBV presentation in
atherosclerotic lesions; the others of them could not de-
tect any viral pathology is maybe the technical difficulties
to detect low viral load.

When the role of viral etiology on atherosclerotic dis-
eases hass gained importance; the association between
infectious agents and calcified aortic valve stenosis has
been evaluated in a limited number of studies. Because,
although the degenerative aortic stenosis was thought to
have occurred as a result of the passive accumulation of
calcium, the recent studies have shown that the etiology
of the aortic valve diseases has similar pathophysiology
with vascular atherosclerosis. However there has been no
evidence for the presence of EBV in stenotic aortic valves."

In our study when EBV (DNA) positivity was examined
according to the presence of bilateral carotid artery ste-
nosis; the EBV (DNA) positivity in patients with bilateral
carotid artery stenosis was 42.1% and it was 0% in pa-
tients without bilateral carotid artery stenosis (p: 0.002).
The EBV (DNA) positivity was significantly higher in pa-
tients with bilateral carotid artery stenosis. Bilateral ca-
rotid artery stenosis was significantly higher in patients
with hyperlipidemia (68.2) than the patients without
hyperlipidemia (28.6) (p: 0.020). But there was not sig-
nificant difference in EBV (DNA) positivity according to
hyperlipidemia presence, sex, and age factors.

The limitations of our study include a limited number
of patients and single center experiences. Although we
have found higher EBV (DNA) positivity in the patients
with bilateral carotid artery stenosis and higher bilateral
carotid artery diseases in patients with hyperlipidemia;
we could not detect significant difference in EBV (DNA)
positivity according to hyperlipidemia presence. Besides
we could not clarify the role of EBV (DNA) in the pathway
leading to atherosclerosis.

In conclusion, we believe that our significantly high
EBV (DNA) rates in the patients with bilateral carotid ar-
tery stenosis may encourage the studies that claims the
role of viral etiology on atherosclerosis, however further
studies are needed.
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Hodnoceni vyskytu klinicky vyznamnych arytmii u pacientt
po infarktu myokardu s ejek¢ni frakci levé komory 36-50 %
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Uvod: Studie zaméFené na arytmie u pacientd po infarktu myokardu se zabyvaly zejména pacienty se sr-
decnim selhdnim se snizenou ejek¢ni frakei. Arytmie u pacientl po infarktu myokardu se srde¢nim selhanim
s ejek¢ni frakci ve stfednim pasmu byly studovany zatim omezené.
Metodika: Byly sledovany dvé skupiny pacientl po infarktu myokardu s ejekéni frakci levé komory 36-50 %.
Skupina 1 s implantabilnim smyckovym zaznamnikem a skupina 2 s 24hodinovym EKG holterovskym mo-
nitorovanim, které bylo provadéno kazdych Sest mésicG. Primérna doba sledovani dosahovala 24 mésicl.
Primarnim cilovym ukazatelem bylo zjisténi pfitomnosti klinicky vyznamnych arytmii. Sekundarnim kombi-
novanym cilovym ukazatelem byla rehospitalizace pro srde¢ni selhani, akutni infarkt myokardu, cévni moz-
kova prihoda, umrti z kardiovaskularnich pfic¢in a umrti z jakékoliv priciny.
Vysledky: Celkem bylo do studie zafazeno 41 pacientt (15 ve skupiné 1, 26 ve skupiné 2). Primérny vék byl
67,1+ 10,9 263,8 % 11,6, p = 0,37. Klinicky vyznamna arytmie byla zaznamenéna u sedmi pacient( ve skupi-
né 1 (46,7 %) a u jednoho pacienta ve skupiné 2 (4 %), p < 0,001. Sekundarni kombinovany cilovy ukazatel
byl zaznamenan ve tfech pfipadech ve skupiné 1 (20 %) a ve dvou pfipadech ve skupiné 2 (8 %), p = 0,026.
Zavér: Vysledky studie ukazuji, ze po infarktu myokardu se mohou vyskytovat klinicky vyznamné arytmie
i u pacientt s ejekéni frakei levé komory 36-50 %. Pochopitelné nejvytéznéjsi je dlouhodobé monitorovani
pomoci implantabilniho smyckového zaznamniku. Nicméné invazivita implantace a ndklady mohou byt li-
mitujici. Kompromisem by mohla byt identifikace pacientl se zvysenym rizikem vzniku arytmii, kterym by
pak byl dlouhodoby smyc¢kovy zaznamnik implantovan. K tomu budou potfebna data z velkych randomizo-
vanych studii.

© 2021, CKS.

ABSTRACT

Background: Studies focused on arrhytmias in post-myocardial infarction patients provide us with data main-
ly about patients with heart failure with reduced ejection fraction. Arrhythmias in post-myocardial infarc-
tion patients with heart failure with mid-range ejection fraction have not been studied in detail yet.
Methods: Two groups of post-myocardial infarction patients with ejection fraction 36-50% were monitored,
Group 1 with implantable ECG loop recorders and Group 2 with 24-hour ECG Holter monitoring performed
every 6 months. The primary outcome measure was the presence of clinically significant arrhythmias. The
secondary composite outcome measure were hospital readmissions for heart failure, acute myocardial in-
farction, stroke, cardiovascular and all-cause deaths.

Results: A total of 41 patients were included in the study (15 in Group 1, 26 in Group 2). The mean ages were
67.1£10.9 and 63.8+11.6 years (p = 0.37), respectively. Clinically significant arrhythmias were noted in seven
Group 1 patients (46.7%) and one (4%) Group 2 patient (p < 0.001). The secondary composite outcome was
observed in three cases (20%) in Group 1 and two cases (8%) in Group 2 (p = 0.26).
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Conclusion: The study results show that following myocardial infarction, clinically significant arrhythmias
may also develop in patients LVEF of 36-50%. Of course, the highest yield is obtained by continuous monitor-
ing with an implantable ECG loop recorder. However, the limitations may be the invasiveness of its implan-
tation and the costs. A compromise may be to identify patients most at risk in whom the ECG loop recorder
would be implanted. For that, results from large randomized studies are needed.

Uvod

Nemoci obéhové soustavy, tj. | 00-99 podle 10. mezinarod-
ni klasifikace nemoci (MKN 10), pfedstavuji v Ceské repub-
lice stale nejvétsi skupinu mezi pficinami umrti, prestoze
mezi lety 2009 a 2018 doslo v absolutnich i relativnich po-
Ctech k jejich poklesu. Nejvyznamnéjsi ¢ast mezi umrtimi
na nemoci obéhové soustavy pak tvofi ischemickd choroba
srdecni (ICHS), | 20-25 dle MKN 10. Jeji procentualni za-
stoupeni mezi onemocnénimi ob&hové soustavy se v uve-
dené casové periodé prakticky neméni (tabulka 1).!

ICHS ma tedy velmi vyznamny podil na Umrtnosti. Akutni
projevy ICHS oznacujeme jako akutni koronarni syndrom. Po-
dle registru CZECH-3 je odhadovana incidence akutnich ko-
ronarnich syndromu 2 250 na jeden milion obyvatel, z toho
ma 1 209 na milion obyvatel pfi pfijeti do nemocnice zndmky
pokracujici ischemie. Podle stejného registru je 30denni mor-
talita pacientt s akutnim koronarnim syndromem a pokracu-
jici ischemii 8,1 % a bez pokracujici ischemie 3,3 %.?

Z toho mazeme odhadovat, Ze v Ceské republice ro¢né
zemre kolem 1 150 pacientl s akutnim koronarnim syn-
dromem do 30 dnl od diagndézy (tabulka 2). To je ale jen
mensi ¢ast zemrelych na ICHS. Z toho plyne, Ze vétsina ne-
mocnych umirajicich na ICHS bud zemie po infarktu myo-
kadu v pozdéjsi dobé, nebo zemre na néjakou chronickou
formu ICHS bez predchoziho infarktu myokardu.

Dlouhodoba péce o pacienty po infarktu myokardu ma
tedy zjevné kli¢ovy vyznam. Zakladni principy jsou shodné
bez ohledu na ejekéni frakci levé komory (EF LK). Zahrnuji
antiagregacni |é¢bu, hypolipidemika, terapii hypertenz-
ni nemoci, diabetes mellitus, management zndmé nebo
nové vzniklé fibrilace sini a intervenci rizikovych fakto-
ra koureni, diety a doporuceni fyzické aktivity.?> Pokud

Tabulka 1 - Statistika umrti na nemoci obéhové soustavy

a ischemickou chorobu srdeéni v Ceské republice 2009 a 2018'

2009 2018
Muzi Zeny Muzi Zeny
1 00-99 standardizovana imrtnost 897,2 682,4 668,3 471,44
% vsech umrti 51,2 59,1 44,0 475

% ICHS (MKN | 20-25) z nemoci

obéhové soustavy 47,6 47,7

ICHS - ischemicka choroba srdec¢ni; MKN - Mezinarodni klasifikace
nemoci.

je pfitomno srdecni selhani, je namisté jeho lé¢ba podle
platnych doporuceni Evropské kardiologické spolec¢nosti.*

Urcity rozdil v zavislosti na vysledné EF LK je v pfistupu
k moznym arytmickym komplikacim (tabulka 3).

U pacientu, kde velikost infarktové tepny a casna inter-
vence umoznily zachovani prakticky normalni EF LK, je riziko
vzniku arytmii nejspiSe srovnatelné s populaci bez anamné-
zy infarktu myokardu. Naopak u nemocnych s pretrvavaji-
cim poklesem EF LK pod 35 % je situace opacnd. Aktual-
ni doporuceni Evropské kardiologické spole¢nosti a Ceské
kardiologické spole¢nosti uvadéji jako indikaci pouziti im-
plantabilniho kardioverteru-defibrilatoru (ICD) v primarni
prevenci nahlé srdec¢ni smrti (NSS) u pacientld s chronickym
srde¢nim selhanim ve funkéni tfidé NYHA [I-111 EF LK < 35 %,
pokud je spInéna podminka minimalné tfi mésice trvajici op-
timalni farmakologické |écby a predpokladand doba preziti
je deldi nez jeden rok. U pacientl po infarktu myokardu ma
byt také splnéna podminka odstupu 40 dnt.> Hlavni vyznam
implantace ICD je detekce komorovych tachykardii a jejich
preruseni bud’ antitachykardickou stimulaci, nebo defibrila-
ci. Pokud je ICD kombinovan s biventrikuldrnim kardiosti-
muldtorem, umoznuje i resynchronizaci. Vedlej$im pfino-
sem, ktery neni primarni indikaci implantace ICD, je zajisténi
pfi pfipadné vzniklé bradykardii. Dalsi vyhodou je moznost
diagnostiky supraventrikularnich arytmii vcéetné fibrilace
sini, a to bud' pfi pravidelné kontrole interogaci pfistroje,
nebo jesté [épe pomoci dalkové monitorace.

Mezi témito dvéma skupinami jsou pacienti s EF LK mezi
35 % a 50 %, ktefi indikaci k implantaci ICD podle platnych
doporuceni nespliuji, ale Ize pfedpokladat, Ze maji po in-
farktu myokardu jizvu jako substrat moznych, potencialné
malignich komorovych tachykardii. Podobné diagnostika
fibrilace sini umozni v indikovanych pfipadech minimalné
zahdjeni prevence tromboembolie a ¢asna |é¢ebna opatre-
ni ke kontrole rytmu maji vétsi nadéji na dlouhodoby efekt,
zejména pri vyuziti radiofrekvencni ablace. A v neposledni
fadé odhaleni bradykardie umozni pfi splnéni platné in-
dikace podle doporuéenych postupt Ceské kardiologické
spolec¢nosti zajisténi kardiostimulatorem (tabulka 3).

Cile prace

Primarnim cilem prace bylo po dobu 24 mésicu sledovat
vyskyt klinicky vyznamnych arytmii u pacientt po infarktu
myokardu s ejekéni frakei levé komory 36 az 50 %.

Tabulka 2 - Odhadovana incidence akutnich koronarnich syndrom( a 30denni mortality na milion obyvatel Ceské republiky?

Akutni koronarni syndrom

S pokracujici ischemii pfi pfijeti do nemocnice 1209
Bez pokracujici ischemie pfi pfijeti do nemocnice 1041
Dohromady 2 250

Pocet na milion obyvatel

30denni mortalita (%) 30denni mortalita na milion obyvatel

81 97.9
33 34,3
51 114,8
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Tabulka 3 - Dlouhodoba péce o pacienty po infarktu mykardu

Antiagregacni a hypolipidemickd lécba
Lécba hypertenze, diabetes mellitus
Management znamé nebo nové vzniklé fibrilace sini

Intervence rizikovych faktord - koureni, dietni opatreni, fyzickd aktivita®

EF LK <35%

Lécba HFrEF
pokud je pritomné

ICD/ICD + biventikularni kardiostimulator
- Redeni komorovych tachykardii
- Resynchronizace
- Zajisténi pri bradykardii
- Casn4 diagnostika supraventrikularnich
tachyarytmii (fibrilace sini)

EF LK > 35% a <50 %
Lécba HFrEF nebo HFmrEF,

Jaké je riziko arytmii a jakych arytmii

EF LK > 50 %

Lécba HFpEF,

pokud je pritomné

Riziko umrti na arytmickou prihodu
srovnatelné s populaci bez probéhlého
infarktu myokardu

EF - ejekéni frakce; HFmrEF — srdecni selhani s EF ve stfednim pasmu; HFpEF — srdecni selhani se zachovanou EF LK; HFrEF — srde¢ni selhani
se snizenou EF LK; ICD - implantabilni kardioverter-defibrilator; LK - leva komora.

Pro ucely tohoto sledovani byly definovany jako klinicky
vyznamné arytmie takové, které vedly ke zméné |écby at
uz farmakologické (napf. nasazeni antikoagulace u fibri-
lace sini, nasazeni antiarytmika, vysazeni bradykardizujici
medikace pfi bradykardii), nebo nefarmakologické (im-
plantace ICD, kardiostimulatoru, radiofrekven¢ni ablace).

Sledovani bylo provddéno pomoci implantabilniho
smyckového zaznamniku. Kontrolni skupinu tvofili pa-
cienti sledovani standardné v kardiologické ambulanci
v Sestimésicnich intervalech s provadénim 24hodinového
EKG holterovského monitorovani.

Jako sekundarni kombinovany cilovy ukazatel byl sle-
dovan vyskyt rehospitalizace pro srdec¢ni selhani, akut-
niho infarktu myokardu, cévni mozkové prihody, umrti
z kardiovaskularnich pricin a umrti z jakékoliv pficiny.

Metodika

Byly sledovany dveé skupiny pacientt. Jedna méla implantova-
ny EKG smyckovy zaznamnik, druha byla sledovana standard-
né v kardiologické ambulanci kazdych Sest mésicd s provede-
nim 24hodinového EKG holterovského monitorovani.

Vstupni kritéria byly vék 18 a vice let, anamnéza infark-
tu myokardu podle platné definice Evropské kardiologic-
ké spole¢nosti, EF LK 36-50 %. Vylu¢ovacimi kritérii byla
anamnéza fibrilace nebo flutteru sini v dobé screeningu,
indikace k implantaci ICD nebo kardiostimuldtoru podle
platnych doporuceni Ceské kardiologické spoleénosti
v dobé screeningu, aktivni maligni onemocnéni s jakou-
koliv probihajici Ié¢bou (neplati pro maligni onemocnéni
v anamnéze, ktera jsou v remisi po kurativni 1é¢bé), pred-
poklad preziti méné nez jeden rok z jakékoliv pficiny, té-
hotenstvi a laktace, jakykoliv jiny zdvazny faktor branici
podle usudku lékare zafazeni nebo zddrnému dokonceni
studie (tabulka 4).

Pacientim zvaZzovanym k zafazeni do studie byly vy-
svétleny potencialni pfinosy a rizika Ucasti ve studii. V pfi-
padé souhlasu s ucasti pacienti podepsali a datovali infor-
movany souhlas. Pacienti byli informovani, Ze svdj souhlas
v pribéhu sledovani mohou kdykoliv odvolat, a to i bez
udani dvodu. Pokud se jednalo o Zenu ve fertilnim véku,
byla gravidita vylou¢ena odbérem choriového gonado-

Tabulka 4 - Zarazovaci a vylucovaci kritéria

Zarazovaci kritéria
Vék > 18 let

Infarkt myokardu v anamnéze definovany podle platnych dopo-
ruceni Evropské kardiologické spole¢nosti

Ejek¢ni frakce levé komory 36-50 %
Vylucovaci kritéria
Anamnéza fibrilace nebo flutteru sini v dobé screeningu

Indikace k implantaci ICD nebo kardiostimulatoru podle
platnych doporuceni Ceské kardiologické spole¢nosti v dobé
screeningu

Aktivni maligni onemocnéni s jakoukoliv probihajici Iécbou
(kurativni, paliativni nebo symptomatickou). Neplati pro maligni
onemocnéni v anamnéze, ktera jsou v remisi po kurativni Iécbé.
Predpoklad preziti méné nez jeden rok z jakékoliv pficiny
Téhotné a kojici zeny

Jakykoliv jiny zavazny faktor brénici podle usudku lékare zara-
zeni nebo zdarnému dokonceni studie

tropinu (hCG). Bylo provedeno zhodnoceni anamnézy,
zakladni interni fyzikalni vysetfeni a natoceno dvanacti-
svodové EKG.

Pfi dosazeni pimarniho cile, tj. zachyceni klinicky vy-
znamné arytmie, byl vzdy u konkrétniho pacienta urcen
dal3i postup v souladu s platnymi doporuc¢enimi Ceské
kardiologické spolec¢nosti.

Dale byl sledovan sekundarni kombinovany cilovy uka-
zatel, tj. vyskyt rehospitalizaci pro srdecni selhani, akut-
niho infarktu myokardu, cévni mozkové prihody, umrti
z kardiovaskularnich pricin a umrti z jakékoliv pficiny.

Viechna data byla anonymizovana a k provadéni stu-
die byl ziskdn souhlas pfislusnych etickych komisi. Po
ukonceni studie pokracovala u vsech pacientl standardni
kardiologicka dispenzarizace a lécba.

Prvni skupina

Jednalo se o pacienty s implantovanym smyckovym za-
znamnikem, ktefi byli zafazeni na I. interni kardiologické
klinice FN Olomouc. Nabor pacientd, implantace zaznam-
niku a sledovani zacalo v listopadu 2016, sledovani v této



544 Hodnoceni vyskytu klinicky vyznamnych arytmii u pacientt po IM s EF LK 36-50 %

praci bylo ukonceno v unoru 2020. Sledovani primarniho
cilového ukazatele (vyskytu klinicky vyznamnych arytmii)
bylo hodnoceno pomoci dalkové monitorace. Sekundarni
cilovy ukazatel byl sledovan a analyzovan z dostupnych
dat z nemocni¢niho informacniho systému.

Druha skupina

Jednalo se o pacienty zafazené a sledované v kardiologic-
ké ambulanci Krajské nemocnice T. Bati, a.s., ve Zliné. Po
podpisu informovaného souhlasu byli pacienti zvani na
pravidelné kontroly po Sesti mésicich. Soucasti kazdé vizi-
ty bylo anamnestické zhodnoceni symptomu pacienta, in-
terni fyzikalni vySetfeni a dvanactisvodové EKG. Déle bylo
vzdy provedeno 24hodinové holterovské EKG monitoro-
vani. Nabor pacientt byl zahajen v lednu 2017. Sledovani
v této skupiné bylo ukonceno v inoru 2020.

Statistika

Ke standardnimu statistickému hodnoceni soubord byly
u nominalnich znakl pouzity absolutni a relativni cet-
nost, u metrickych znakd prdmér a smérodatna odchylka.
K hodnoceni statistické vyznamnosti rozdild mezi soubo-
ry byl u nominalnich znakl pouzit Fisher(iv exaktni test,
pro metrické znaky byl pouzit test shodnosti rozptylU (Le-
vanUv test) a poté Studentuv t-test. Hladina vyznamnosti

testu byla stanovena na o = 0,05. K vypoctdm byl pouzit
software IBM SPSS Statistics 26.

Vysledky

Celkem bylo do hodnoceni zafazeno 41 pacientl. V sku-
piné s implantabilnim smyckovym zdznamnikem bylo
sledovano 15 pacientt. Pfedcasné sledovani ukoncili dva
pacienti (jeden pro dekubitus v kapse s nutnosti explan-
tace pfistroje, jeden pro nespolupraci). Ve skupiné se
standardnimi kardiologickymi kontrolami a provadénim
24hodinového EKG holterovského monitorovani bylo
zafazeno 26 pacientd. Z této skupiny byl jeden pacient
vyfazen po screeningu, nedostavil se na prvni kontrolu.
Prdmérny vék byl 67,3 £ 10,5 vs. 63,8 + 11,3 roku (p =
0,37), muzi predstavovali 80 % vs. 84,0 % pacientl (p =
0,53). Dal3i klinické charakteristiky ukazuje tabulka 5.

Primarni cilovy ukazatel

Primarni cilovy ukazatel (vyskyt klinicky relevantni aryt-
mie) byl ve skupiné s implantabilnim zdznamnikem do-
sazen v sedmi pfipadech (46,7 %), ve skupiné se stan-
dardnim kardiologickym sledovanim s provadénim EKG
holterovského monitorovani v jednom pfipadé (4 %), p

Tabulka 5 - Charakteristika souborti pacientt

Implantabilni smyckovy

zaznamnik
Pocet zafazenych pacientd 15
Vlyfazeno z hodnoceni 0

Vysledny sledovany soubor 15 pacientd

Vék (roky) pramér, SD 67,1/10,9
Muzi (%) 12 (80)
EF LK priimér, SD 44,3/4,2
Hypertenzni nemoc (%) 11 (73,3)
Diabetes mellitus (%) 5(33,3)
Hyperlipoproteinemie (%) 6 (40,0)
Cévni mozkova prihoda (%) 6 (40,0)

Primérna doba sledovani (mésice), primér, SD, 24,3/12,0

Standardni kardiologické sledovani, Statistika
EKG holterovské monitorovani

26

1 (nedostavil se na prvni navstévu)

25 pacientt

63,8/11,6 p=0,37
21(84,0) p=0,53
42,1/2,6 p=0,03
21 (84,0) p=0,22
3 (12,0 p=0,11
21 (84,0) p =0,006
3(12,0) p =0,05
24,5/7,5 p=0,97

EF LK - ejekeni frakce levé komory; SD - smérodatnd odchylka.

Tabulka 6 - Primarni cilovy ukazatel: vyskyt klinicky vyznamnych arytmii

Klinicky vyznamné
arytmie

Implantabilni smyckovy
zaznamnik (n = 15)

Komorové tachykardie 1x (polymorfni KT, implatnovan ICD)

Supraventrikularni 4x (fibrilace sini)
tachykardie
ablaci

1x sick sinus syndrom, brady-tachy

s implantaci kardiostimuldtoru
Bradykardie 0

Celkem (%) 7 (46,7)

1x flutter sini s ndslednou radiofrekvencni

Standardni kardiologické sledovani, Statistika

EKG holterovské monitorovani (n = 25)
0
0

1x (intermitentni AV blokada II. stupné,
vysazen betablokator)

1(4) p < 0,001

AV - atrioventrikularni; ICD - implantabilni kardioverter-defibrilator; KT - komorova tachykardie.
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Tabulka 7 - Sekundarni cilovy ukazatel

Implantabilni smyckovy
zaznamnik (n = 15)

Hospitalizace pro srdecni selhani
v primarni prevenci)

Akutni infarkt myokardu 0

Cevni mozkova prihoda 0
Umrti z kardiovaskularni pficiny 0
Umrti z jakékoliv pficiny

na telemonitoru)

Celkem (%) 3 (20)

1 (pokles EF LK pod 0,35, implantace ICD

2 (jedna sepse, multiorganové selhani,
jedno umrti nejasné priciny, bez arytmie

Standardni kardiologické sledovani, Statistika

EKG holterovské monitorovani (n = 25)

1 (pokles EF LK pod 0,35, implantace ICD
v primarni prevenci)

0

0
0

1 (maligni onemocnéni nové
diagnostikované v prubéhu sledovani)

2(8) p=0,26

EF - ejek¢ni frakce; ICD - implantabilni kardioverter-defibrilator; LK - leva komora.

< 0,001. V primarnim cilovém ukazateli se oba soubory
statisticky vyznamné lisily (tabulka 6).

Sekundarni cilovy ukazatel

Sekundarni cilovy ukazatel (kombinace hospitalizace pro
srdec¢ni selhani, akutniho infarktu myokardu, cévni moz-
kové pfihody, umrti z kardiovaskuldrnich pfi¢in a umrti
z jakékoliv pficiny) byl dosazen ve skupiné s implantabil-
nim smyckovym zaznamnikem ve tfech pripadech (20 %),
ve skupiné se standardnim kardiologickym sledovanim
s provadénim EKG holterovského monitorovani ve dvou
pfipadech (8 %), p = 0,26 (tabulka 7). Mezi skupinami
nebyl v sekundarnim cilovém ukazateli zjistén statisticky
vyznamny rozdil.

Diskuse

U pacientt po infarktu myokardu, kde EF LK zUstane vétsi
nez 50 %, nepredpokladame jiny vyskyt arytmii nez u po-
pulace bez probéhlého infarktu myokardu. Cilené patrani
po arytmiich zahajujeme zpravidla v pfipadé symptom
(palpitace, presynkopa, synkopa).

Pacienti po infarktu myokardu, ktefi maji implantova-
ny ICD z primarné preventivni indikace pro pretrvavajici
EF LK 0,35 navzdory optimalni farmakoterapii a dodrzeni
odstupu 40 dnl od ischemické pfihody, jsou zajisténi jak
proti komorovym tachykardiim, tak proti pfipadné brady-
kardii. V paméti pfistroje lze odecist i epizody supraven-
trikuldrnich tachyarytmii. U pfistroji vybavenych doma-
cim monitorovanim je dokonce mozné takovéto epizody
identifikovat prakticky online a zahdjit vcas jejich 1écbu.

Mezeru mezi témito dvéma skupinami predstavuji ne-
mocni po infarktu myokardu s EF LK 36-50 %. Ziskana
data ukazuji, Ze i u téchto pacientl je nutné pocitat s vy-
skytem klinicky vyznamnych arytmii s potfebou uUpravy
lécby at uz farmakologické, nebo nefarmakologické. Za-
chyceny byly arytmie v podskupinach komorova tachykar-
die, supraventrikularni tachykardie i bradykardie.

Na zakladé nasi studie soudime, Zze jednodenni holte-
rovské monitorovani, i kdyZ je provadéno opakovang, je
malo pfinosné, protoze velka ¢ast pacientl diagnostice

unikd. Dlouhodobé monitorovani pomoci implantabilni-
ho smyckového zdznamniku je vyrazné vytéznéjsi, je ale
potfeba pocitat s invazivitou procedury a jisté i s vy3simi
ekonomickymi naklady. Bylo by tedy vhodné identifiko-
vat v této skupiné ukazatele, které by pomohly zvysit
predtestovou pravdépodobnost zachytu klinicky vyznam-
nych arytmii po implantaci smyckového zaznamniku.

Vyskyt komorovych arytmii a ndhlé srde¢ni smrti po in-
farktu myokardu souvisi s pfitomnosti a velikosti jizvy, jak
ukazuji studie s magnetickou rezonanci.® Mnozstvi jizevna-
té tkdné mezi 10-15 % levé komory se zda byt kritickym ke
vzniku spontannich nebo inducibilnich komorovych aryt-
mii.” Nalez jizvy na magnetické rezonanci v tomto rozsahu
by mohl byt jednim z takovychto ukazatelu.

Dalsimi rizkovymi faktory, které zvysuji pravdépodob-
nost vzniku klinicky vyznamnych arytmii a které bychom
mohli vzit v Gvahu, jsou komorbidity pacienta.

Diabetes mellitus a obezita predstavuji zvysené riziko
vzniku jak fibrilace sini, tak i komorovych arytmii a nahlé
srdecni smrti.>' Chronické onemocnéni ledvin je rovnéz
asociovano se zvysenym vyskytem fibrilace sini'' a komo-
rovych arytmii.'? Pokles glomerularni filtrace o kazdych 10
ml/min/1,73 m? je spojen se zvySenim rizika nahlé srde¢ni
smrti 0 17 %."* Hypertenzni nemoc je rizikovym faktorem
rozvoje fibrilace sini." Pfima asociace mezi hypertenzni
nemoci a komorovymi arytmiemi nebyla zkoumana, ale
jde o rizikovy faktor ICHS a srde¢niho selhani, které jsou
s komorovymi arytmiemi spojeny. Na druhé strané nebyla
paradoxné u pacientt, ktefi prezili komorovou arytmii,
pfitomnost hypertenzni nemoci spojena s horSim prezi-
tim."> Chronicka obstruk¢ni plicni nemoc (CHOPN) je také
spojena s vyskytem arytmii. Patofyziologie je nejspiSe
komplexni. Na jejich vzniku se muze podilet respiracni
insuficience (hypoxie i hyperkapnie), plicni hypertenze,
remodelace pravé komory nebo léky uzivané v souvis-
losti s CHOPN. Plati to jak pro fibrilaci sini,'® tak pro vy-
skyt komorovych tachykardii a ndhlé srde¢ni smrti."”'® Na
vzniku komorovych tachykardii se pravdépodobné podili
disperze QT, uzivani nékterych |ékd, napfiklad makroli-
dd' nebo teofylinu nebo naopak nemoZnost uzivani
betablokator(."” Asociace mezi uzivanim sympatomime-
tik a ndhlou srdec¢ni smrti naopak prokdzana nebyla.?® Na
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druhé strané u CHOPN nelze pominout fakt, Ze se riziko-
vé faktory ICHS a CHOPN do zna¢né miry prekryvaji a to
mUze ovlivnit statistickd hodnoceni."” Také vétsina pa-
cientd s CHOPN zemfrelych na nahlou srdecni smrt nejspi-
Se zemre na asystolii a bezpulsovou aktivitu.?' Navic né-
ktefi pacienti mohou zemfit i na samotné respiracni se-
lhani a mohou byt, zvlasté pokud nejsou pritomni svédci,
chybné zafazeni mezi nemocné s nahlou srdecni smrti."”

Je mozné, Zze kombinaci zobrazovacich vysetreni (echo-
kardiografie, MR srdce) a posouzeni pfitomnosti komor-
bidit bychom mohli identifikovat nemocné po infarktu
myokardu s EF LK 36-50 %, ktefi by z implantace smy¢-
kového zaznamniku profitovali a soucasné se vyznamné
snizil nadbyte¢ny pocet negativnich ndlezld. K ovéreni
této hypotézy a pripadnému posouzeni vahy jednotlivych
ukazatelt budou nutna dalsi data z dostatecné velkych
randomizovanych studii.

Limitace prace

Pro Uplnost je potieba uvést i limitace této prace. Data
byla ziskavdna pro kazdy soubor pacientd zvlast ve dvou
rtznych kardiocentrech. Ackoliv vstupni a vylucovaci kri-
téria byla stejnd, nelze vyloucit chybu vzniklou odlisnou
preselekci. Pacienti do téchto dvou skupin nebyli rando-
mizovani. Také pocet pacientl neni dostatecné velky, aby
ziskané vysledky mohly vést k silnym doporucenim.

Zavér

Vysledky prace ukazuji, Ze vyskytem klinicky vyznamnych
arytmii nejsou po infarktu myokardu ohrozeni jen pa-
cienti s téZkou systolickou dysfunkci levé komory, ale i pa-
cienti se stfedné téZzkou systolickou dysfunkci levé komo-
ry, resp. EF LK 36-50 %.

Vcasna diagnostika takovychto poruch srdecniho ryt-
mu aktivnim vyhledavanim je zddouci. EKG holterovské
monitorovani se ukazalo byt malo pfinosnym. Kontinudl-
ni monitorace pomoci EKG smyckového implantabilniho
zdznamniku je vyrazné vytéznéjsi. Limitaci ale mGze byt
invazivita zavedeni a také ekonomickd nakladnost. Kom-
promisem by mohla byt nékterd z forem opakovanych
vicedennich EKG monitorovani nebo identifikace nejrizi-
kovéjsich pacientdl, ktefi by poté méli implantabilni EKG
smyckovy zdznamnik zavaden. K tomu budou potreba vy-
sledky velkych radnomizovanych studii.
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Kontext: Vinutost (tortuozita) korondrnich tepen je casty nalez pfi katetrizaci koronarnich tepen. | kdyz
se |ze s vinutosti koronarnich tepen casto setkat na koronarogramech pacientl s bolesti na hrudi, uvadi se
vzacné, protoze neni zndmo, zda mé nebo nema tento nalez vyznam pro funkci srdce. Néktefi autofi definuji
vinutost korondrnich tepen jako > 3 po sobé nésledujicich zakfiveni v Ghlu 45° (nebo vice) alespori v jednom
korondrnim recisti.
Cile: Cilem nasi studie bylo stanovit prevalenci vinutosti koronarnich tepen u pacientd s koronarografickym
vysetienim provedenym v kéhirské fakultni nemocnici, se zvlastnim dlrazem na klinicky obraz, tradi¢ni ri-
zikové faktory ischemické choroby srdecni (ICHS), stanoveni zavaznosti onemocnéni podle koronarogramu
pomoci Gensiniho a cévniho skére.
Pacienti a metody: Tato retrospektivni longitudindini studie se provadéla v obdobi od listopadu 2018 do
dubna 2019. Ze 788 pacientd, u nichZ byla koronarografie provedena pro vylouceni ICHS, jich bylo do studie
zafazeno 200 (100 s vinutosti koronarnich tepen a 100 bez vinutosti koronarnich tepen). Po zkontrolovani
popist koronarogram( viech pacientl jsme vybrali 100 pfipadd s vinutosti korondrnich tepen. Jako kont-
roly slouzilo 100 pacientl bez vinutosti koronarnich tepen. U viech pacientli byla odebrana ddkladna ana-
mnéza a provedeno fyzikalni vysetfeni. Nasledné bylo provedeno diagnostické koronarografické vysetieni
femoralnim nebo radidlnim pfistupem. Koronarogramy posoudil off-line kardiolog, ktery nebyl sezndmen
s anamnézou pacientd. Vinutost koronarnich tepen byla definovéna jako > 3 zakfiveni (a > 45° zména pru-
béhu tepny) podél hlavniho kmene alespon jedné tepny, ktera byla pfitomna v systole i diastole. Byla vypoci-
tana Gensiniho a cévni skére. Shroméazdéné udaje byly analyzovény statistickym softwarovym balickem IBM
pro spolecenské védy (Statistical Package for Social Science, SPSS), verze 23.
Vysledky: Prevalence vinutosti koronarnich tepen byla 12,7 %. S vinutosti koronérnich tepen pozitivné ko-
relovaly vék nad 65 let a Zenské pohlavi. Hypertenze byla ¢astéjsi u pacientd s vinutosti korondrnich tepen
nez u pacientd bez vinutosti (74 % vs. 48 %; p < 0,001). Vinutost se vyskytla ¢astéji u r. circumflexus (left cir-
cumflex artery, LCX) (52 %) nez u r. interventricularis anterior (20 %). Ateroskleroticka stendza byla pfitomna
Castéji pfi vinutém nez nevinutém segmentu. Hodnoty Gensiniho a cévniho skére byly vyssi ve skupiné bez
vinutych korondrnich tepen. Prevalence ICHS u pacientt s vinutosti korondrnich tepen dosahla hodnoty 48
% versus 52 % u pacientl bez vinutych koronarnich tepen.
Zavér: Pacienti s vinutosti korondrnich tepen bez stendzy koronarnich tepen aterosklerotické etiologie mo-
hou vykazovat symptomy jako typicka bolest na hrudi. Byla nalezena pozitivni korelace vinutosti koronar-
nich tepen s hypertenzi a Zenskym pohlavim, ale negativni korelace s ICHS. Pacienti s vinutosti koronarnich tepen
mohou vykazovat symptomy jako typicka bolest na hrudi, nebyla viak u nich nalezena stenéza koronarnich
tepen. Vinutost se vyskytuje u LCX castéji nez u jinych koronarnich tepen. Gensiniho a cévni skdre byla vyssi
nez ve skupiné bez vinutych koronarnich tepen.

© 2021, CKS.

ABSTRACT

Background: Tortuosity of the coronary arteries (CT) is a common finding during coronary artery cathete-
rization. Although coronary tortuosity is seen frequently on coronary angiography in patients with chest
pain, it is rarely reported as it is unclear whether there is a functional significance of this finding or not.
Some researches define CT as 23 consecutive curvatures of 45 degrees or more in at least one coronary bed.
Objectives: The aim of our study was to determine the prevalence of CT among patients who underwent coro-
nary angiography at Cairo University. Hospitals with specific emphasis on the clinical presentation, traditional
risk factors of coronary artery disease and coronary angiographic severity studied by Gensini and vessel scores.
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Gensini score in tortuous coronary artery
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Patients and methods: This retrospective longitudinal study was conducted from November 2018 to April
2019. Among 788 patients who underwent coronary angiography to rule out CAD, two hundred patients
were enrolled (100 with CT and 100 without). We reviewed all patients’ coronary angiography reports to
include 100 tortuous coronary cases. Hundred patients without CT were enrolled as controls. Thorough his-
tory taking and clinical examination was done for all patients.

Diagnostic coronary angiography was performed via a femoral or radial approach. Angiograms were analy-
zed offline by a cardiologist, blinded to the medical history. CT was identified by >3 bends (defined as 245°
change in vessel direction) along the main trunk of at least one artery, present both in systole and diastole.
Gensini and vessel scores were calculated. The data collected were entered and analyzed using IBM Statistical
Package for Social Science (SPSS) software version 23.

Results: The prevalence of CT was 12.7%. Age more than 65 years and female gender were positively corre-
lated with CT. Hypertension was more common in patients with CT than those without (74% vs. 48%) (p<
0.001). Left circumflex artery (LCX) was mostly affected by tortuosity (52%) then left anterior descending
(20%). The tortuous segment had less atherosclerotic stenosis than the non-tortuous segment. Gensini and
vessel scores were higher in non-tortuous coronary arteries group. Prevalence of CAD in patients with CT was
48% versus 52% in patients without tortuous coronary arteries.

Conclusion: Patients with CT without coronary artery atherosclerotic stenosis may present with symptoms
like typical chest pain. CT is positively correlated with hypertension and female gender but negatively rela-
ted to CAD. Patients with CT may present with symptoms like typical chest pain yet without coronary artery
stenosis. LCX is more affected by tortuosity than other coronary artery. Gensini and vessel scores were higher

Tortuous coronary artery

in non-tortuous coronary artery (NTCA) group.

Introduction

Tortuosity of the coronary arteries (CT) is a common fin-
ding on coronary angiography, however, it is rarely repor-
ted by cardiologists.” It was found that although mild tor-
tuosity is a common anomaly without clinical symptoms,
severe tortuosity can lead to various symptoms.?2 Whether
tortuosity plays arole in anginais not known despite some
evidence that people with severe CT and normal corona-
ry arteries display myocardial perfusion defects.? Clinical
observations have linked tortuous arteries and veins to
aging, atherosclerosis, hypertension, genetic defects and
diabetes mellitus.*® CT had different definitions such as
existing >1 coronary artery showing >3 consecutive curva-
tures < 90° during diastole, >2 segments of the diastole-
-measured coronary arteries with >3 curvatures of < 120°,
finding at >1 artery along the main trunk of < 3 bends
(defined as < 45° change in vessel direction), and 2 con-
secutive 180° turns by visual estimation in a major epi-
cardial artery.*'? Commonly tortuosity is identified by the

presence of >3 bends (defined as > 45° change in vessel
direction) along the main trunk of at least one corona-
ry artery (left anterior descending [LAD], left circumflex
[LCX], right coronary artery [RCA]) present in both systole
and diastole (Fig. 1)."%"3

Various forms of CT have been reported in clinical in-
vestigations, most commonly curving/curling, angulation,
twisting, looping and kinking vessels (Fig. 2).

Tortuosity index: It was defined as the ratio of vessel curve
length over the line distance between the two ends (Fig. 3).'

Tortuosity of coronary arteries occurs in patients with
hypertension and myocardial infarction."” Moreover, CT is
associated with increased acute occlusion of coronary ar-
teries,'” diabetes,'” and coronary artery fistula.’® Tortuous
coronary arteries had been proposed as an indicator of
ventricular dysfunction.’ While many mild tortuous arter-
ies are left untreated, severely tortuous arteries with clini-
cal symptoms can be treated with reconstructive surgery.’

Some studies found that CT without coronary artery
obstruction or atherosclerosis may cause angina pectoris
during activity or exercise test.' Moreover, it was suggest-

Fig. 1 - Coronary angiograms showing tortuosity in anteroposterior view with cranial angulation.” (A) Left anterior descending and left
circumflex coronary arteries. (B) Right coronary artery. (C) Diagnosis of coronary tortuosity.
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(

Fig. 2 - Schematics of various phenotypes of tortuous vessels. Left
to right: curving, angulation/kinking, looping and spiral twisting.'*'>

Fig. 3 - Definitions of tortuosity index. The integrated curvature of
the middle panel is equal to the cumulative sum of angles o—o,,."

ed that CT causes alteration in blood flow and reduction
in coronary artery pressure distal to the tortuous segment
and can thus lead to ischemia.?

The aim of our study was to determine prevalence,
clinical presentation, risk factors and coronary angio-
graphic profile among patients with CT.

Patients and methods

The current study was a prospective observational longi-
tudinal study approved by the local ethical committee of
Cairo University and conducted at catheterization labo-
ratory cardiovascular department Cairo University hospi-
tals. The study enrolled patients who underwent corona-
ry angiography during the period from November 2018
till April 2019 to rule out coronary artery disease.

Inclusion criteria
Patients with tortuous coronary artery disease detected
during cardiac catheterization.

Exclusion criteria

Post coronary artery bypass grafting, hypertrophic cardio-
myopathy, coronary artery fistula, allergy to radiographic
contrast, and valvular heart disease.

Study design

This study was conducted using prospectively collected
data from catheterization laboratory at cardiovascular
department, Cairo University hospitals. Coronary angio-
graphy reports of hundred tortuous coronary cases were
reviewed. Hundred patients without tortuous corona-
ry artery were taken as controls. History taking, clinical
examination, risk factor assessment, laboratory investi-
gations, twelve lead electrocardiogram and coronary
angiography were done for all the enrolled patients.
Diagnostic coronary angiography was performed via a fe-
moral or radial approach. The technique was determined
by vascular accessibility of the patient and the operator
experience. Selective coronary injections were performed
after intracoronary nitroglycerin and filmed in standard
projections. Coronary angiograms were analyzed for CT,
Gensini and vessel scores.

The coronary tortuosity was evaluated on special
angulations. Left anterior descending artery (LAD) was
assessed in right anterior oblique with cranial angula-
tions, left circumflex artery (LCX) was studied in left
anterior oblique with caudal angulations and right
coronary artery (RCA) in right anterior oblique. Coro-
nary tortuosity was identified by >3 bends (defined as
>45° change in vessel direction) along the main trunk
of at least one artery, present both in systole and dias-
tole.’013

Vessel score

Vessel score was calculated based on the number of ve-
ssels with significant obstructive coronary disease. The
American College of Cardiology (ACC) task force defini-
tion from 2011 used 50% stenosis to define significant
vessel disease.?’

This definition was used for the left main coronary ar-
tery, right coronary, left anterior descending and left cir-
cumflex arteries. Scores ranged from 0 to 4, depending on
the number of vessels with greater than 50% stenosis. Left
main artery stenosis was scored as double vessel disease.?

Gensini score

It divides the three coronary arteries into sub-segments.
The percent diameter stenosis is scored from zero to 32
depending on the severity of the stenosis. Zero if normal,
1 for 1-25%, 2 for 25-50%,4 for 50-75%, 8 for 75-90%,
16 for 99% and 32 for total occlusion. Each segment is gi-
ven a multiplying factor (from 0.5 for the distal segment
to 5 for the left main coronary artery) depending on
the significance of the myocardial area supplied by that
segment. The sum of the scores gives the Gensini score,
which provides an indication of the severity of coronary
artery disease.?

Statistical analysis

The data collected were entered and analyzed using IBM
statistical package for social science (SPSS) software ver-
sion 23. For each indicator, frequencies or median were
calculated as appropriate. The summary of statistics was
presented as proportion with 95% confidence interval
and means with standard deviation. Bivariate associati-
ons were examined using chi-square tests and Student’s t-
-tests, as appropriate. For continuous variable that were
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normally distributed independent sample t-test to com-
pare two groups and ANNOVA for comparison of more
than 2 groups were used. All p values with p< 0.05 and
McNemar’s test p< 0.001 were considered statistically sig-
nificant.

Results

The study included 788 patients who underwent coro-
nary angiography during the period from November
2018 till April 2019. It was a prospective observational
longitudinal study. The study included two groups.
A tortuous coronary artery group which included hun-
dred patients with CT and a non-tortuous coronary ar-
tery group which included also 100 patients without
CT (Fig. 4).

The average age for TCA group was 57 years (mean
56.9+10.1 years) and for NTCA was 52 years (mean
52.9+9.7 years). Age greater than 65 years was positively
related to presence of TCA (p value < 0.001) (Table 1).

Among total 200 patients, prevalence of coronary
tortuosity in female was 60.4%. Female gender was sig-
nificantly associated with TCA (p< 0.001). Systemic hyper-
tension defined according to the recent guidelines?* was
prevalent in 74% of patients with TCA. There was a sig-
nificant correlation between hypertension and tortuous
coronary artery (p value was < 0.001) (Fig. 5).

Essential hypertension was defined as systolic blood
pressure of 2140 mmHg or diastolic blood pressure of 290

Patients underwent CAG
N =788

Y
BIEs

Non-CAD
N =205

Fig. 4 - Flow diagram of patients who underwent coronary angio-
graphy (CAG). CAD - coronary artery disease; N — number; NTCA -
non-tortuous coronary artery; TCA - tortuous coronary artery.

Table 1 - Age and sex distribution in patients with and without

coronary artery tortuosity

TCA group NTCA group p value
Number 100 Number 100
Female 55% 36% < 0.001
Male 45% 64% 0.303
Age (years) 56.9+10.1 52.9+9.7 < 0.001

NTCA - non-tortuous coronary artery; TCA — tortuous coronary
artery. P value is significant < 0.05.

Frequency of risk factors
7 W TcA ¥ NTCA
54
48 50 49 82
37

34 3

26

20 I
Hypertension  Diabetes  Dyslipidemia H/OIHD  Family history ~ Smoker

Fig. 5 - Baseline characteristics of patients with and without coro-
nary tortuosity. H/O IHD - history of ischemic heart disease; NTCA
- non-tortuous coronary artery; TCA — tortuous coronary artery.

mmHg, or taking antihypertensive medication. Hyperlip-
idemia was diagnosed with total plasma cholesterol level
of 2200 mg/dl or low-density lipoprotein-cholesterol level
of 2130 mg/dl or triglyceride level of 2150 mg/dl, or tak-
ing cholesterol-lowering drugs.

Diabetes mellitus was defined as fasting plasma glu-
cose (=126 mg/dl) on at least 2 occasions during hos-
pital stay or random plasma glucose >200 mg/dl with
classic diabetes symptoms, or glycosylated hemoglobin
>6.5% or the use of blood glucose lowering agents.®
Table 2 shows the baseline characteristics of the study
groups.

Clinical presentation
It was found that 56% of patients with TCA had history
of typical chest pain (TCP) and 44% of them had history
of nonspecific chest pain. Patients with TCA without CAD
(obstructive) mostly presented with atypical chest pain.
On the other side, 80% of patients with NTCA had ty-
pical chest pain versus 20% with nonspecific chest pain.
Patients with TCA group complained of nonspecific chest
pain more than NTCA group (Fig. 6).

Table 3 showed the laboratory findings in the two
study groups.

Among 788 patients who underwent coronary angi-
ography 100 patients had TCA (12.69%), of which 60
patients had significant coronary artery disease (Fig. 7).

TCA

Fig. 6 - Clinical presentation of patients with TCA and NTCA. ATCP
— atypical chest pain; NTCA - non-tortuous coronary artery; TCA —
tortuous coronary artery; TCP —typical chest pain.



N. Hassanin Hanboly, M. M Abdel Ghany, S. M, Helmy El-Kaffas, T. Udden Ahmed

551

Table 2 - Baseline characteristics of patients with and without coronary artery tortuosity

Variables

Hypertension

Diabetes

Dyslipidemia

Family history of heart disease

Smoker Yes
No

Chest pain ATCP
TCP

Ischemic heart disease

TCA NTCA p value
74.0% 48.0% 0.001
37.0% 50.0% 0.064
49.0% 54.0% 0.479
20.0% 26.0% 0.313
34.7% 31.6% 0.76
65.3% 68.4%

44.0% 20.0% 0.001
56.0% 80.0%

48.0% 52.0% 0.571

ATCP - atypical chest pain; NTCA - non-tortuous coronary artery; TCA - tortuous coronary artery; TCP — typical chest pain. Values are ex-

pressed as (%); p value is significant < 0.05.

Table 3 - Laboratory findings for both TCA and NTCA groups

TCA
Creatinine (mmol/L) 0.93+0.47
Urea (mg/dL) 28.36+9
Glucose (mg/dL) 93+23

172 (107-305)
138 (82-355)

Total cholesterol (mg/dL)
Triglycerides (mg/dL)

NTCA p value
0.98+0.36 NS
31.32+8.5 NS
89+34 NS
185 (121-323) NS
144 (71-442) NS

NS - non-significant; NTCA — non-tortuous coronary artery; TCA — tortuous coronary artery.

Table 4 - Descriptive analysis of atherosclerosis in tortuous and non-tortuous segment

Tortuous segment

No stenosis 84.0%
< 50% stenosis 7.0%
50% to < 70% stenosis 6.0%
>70% stenosis 3.0%

Non-tortuous segment p value
41.0% < 0.001
6.0% 0.321

21.0% < 0.001
32.0% < 0.001

Values are expressed in %; p value significant < 0.05.

A B
M Total patients I TCA [ cAD ¥ Non CAD

87.33%

Fig. 7 - (A) Prevalence of TCA in our study. (B) Prevalence of corona-
ry artery disease among TCA group. CAD - coronary artery disease;
TCA - tortuous coronary artery.

On the other hand, among the non -tortuous coronary
artery (NTCA group), 523 of them had significant coro-
nary artery disease and 165 had no coronary artery le-
sions.

Among 100 patients with tortuous coronary arter-
ies the prevalence of affected coronary artery was LAD
20%, LCX 52%, RCA 9%, LAD-LCX 10%, LAD-RCA 2%,
LCX-RCA 6% and triple vessel disease 1%. LCX was
mostly affected by tortuosity than other coronary ves-
sels. The tortuous segment had less atherosclerotic ste-
nosis than the non-tortuous segment. Table 4 shows
the percentage of coronary artery stenosis in the study
groups.

Coronary angiography was analyzed using Gensini
score and Vessel score in both study groups (Table 5).

Figure 8 represents prevalence of single, double, and
triple vessel diseases among the study groups.
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Table 5 - Gensini and vessel scores for tortuous and non-tortuous coronary artery groups

Score TCA group N = 100
Gensini score 19.18
Vessel score 1-3 0.79

NTCA group N = 100 p value
21.16 0.607
1.08 0.018

Both Gensini and Vessel scores expressed as mean; p value significant at p < 0.05. NTCA - non-tortuous coronary artery; TCA — tortuous

coronary artery.

50%

40%
30%
20%
10%

0%

No lesion SVD

HTca

I I [ | I [ |
DVD TVD

LMCAD

[INTCA

Fig. 8 - Coronary angiographic findings in patients with and with-
out tortuous coronary artery. DVD — double vessel disease; LMCAD
- left main coronary artery disease; NTCA — non-tortuous coronary
artery; SVD - single vessel disease; TCA - tortuous coronary artery;
TVD - triple vessel disease.

Discussion

Coronary tortuosity is a common coronary angiography
finding. However, the exact clinical implication and the
coronary angiographic profile in these patients needs
further study. The purpose of this study was to study the
clinical presentation, risk factors, and severity of corona-
ry artery disease studied by validated Gensini and Vessel
scores in patients with CT.

Tortuosity is identified by the presence of > 3 bends
(defined as >45° change in vessel direction) along the
main trunk of at least one coronary artery (LAD, LCX and
RCA) present in both systole and diastole.’®' In another
study tortuosity was defined as two continuous endings
with an angle of 180° in a major epicardial artery via vi-
sual estimation during coronary angiography.?®

Contrary to our study which found that age above 65
years was positively correlated with coronary tortuosity,
Groves et al.”? did not find any correlation between ag-
ing (over 65 years) and coronary tortuosity. However, the
same study'? found that CT was significantly more preva-
lent among females, a finding that was also supported by
our study.

Artery tortuosity may be associated with age, hyper-
tension, atherosclerosis, and genetic syndrome.®? He-
modynamic forces are important modulators of vascular
structure. Arteries may become tortuous due to decreased
axial strain and hypertensive pressure in an elastic cylin-
drical arterial model.?® Decreased axial strain results in ar-
terial tortuosity due to aberrant matrix metalloproteinase
activity.? The current study found significant correlation
between hypertension and coronary tortuosity (p value
was < 0.001). The close association between hypertension

and CT is expected because CT might be a form of artery
remodeling induced by hypertension due to increased
coronary pressure and blood flow. CT could thus be rec-
ognized as an adaptive change of hypertension.

Significant number of patients with CT had nonspecific
chest pain. It is possible that severe CT causes myocardial
perfusion abnormalities. The association of tortuosity
with ischemia warrants further investigation with pro-
spective studies utilizing functional assessments such as
pressure wire studies, coronary flow reserve, myocardial
perfusion imaging and myocardial resonance studies.

CT can result in a reduction in coronary perfusion pres-
sure, leading to ischemia in the absence of luminal nar-
rowing. It has been suggested that CT causes an alteration
in blood flow and reduces the coronary artery pressure
distal to the tortuous segment." In another study Li et al.>°
showed that CT can result in decreased coronary blood
pressure. Therefore, severe CT may cause myocardial isch-
emia and angina pectoris.

A recent study investigated tissue perfusion in myocar-
dial territories supplied by tortuous coronary arteries and
concluded that tortuous coronary arteries have higher
thrombolysis in myocardial infarction frame count and
lower myocardial blush grade, suggesting impaired epi-
cardial and microvascular coronary flow.3' Coronary tor-
tuosity has a minor impact on coronary blood flow at rest;
however, during activity, patients with CT may lack the
capacity to change distal resistance to compensate for ad-
ditional tortuosity-generated resistance, which may lead
to improper blood supply.3?

A previous study found that patients with non-ob-
structive epicardial disease and reversible myocardial
perfusion defects on contrast stress echocardiography
had more severe coronary tortuosity. This finding gives
some evidence for tortuosity precipitating myocardial
ischemia.®

Our study found that prevalence or CT among the pa-
tients who underwent coronary angiography because
of chest pain was 12.69%. Among the arteries affected
by coronary tortuosity, the higher prevalence was LCX
(52%). This was concordant with a study that evaluated
coronary artery tortuosity in spontaneous coronary artery
dissection and concluded that tortuosity was most often
observed in the left circumflex artery, followed by the left
anterior descending and the right coronary artery.**

In our study, we found that 84% of tortuous coronary
arteries group did not have any stenosis in tortuous seg-
ment (p value < 0.001) and only 3% of them had more
than 70% stenosis in tortuous segment. The prevalence
of triple vessel disease and left main coronary artery dis-
ease was higher in NTCA group than in TCA group.

Although microvascular network of tortuous coronary
arteries was not investigated in our study we found that
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both Gensini and Vessel scores were higher in NTCA group
than TCA group.

Our results were close to Li et al.*® study that showed
a 39.1% prevalence of CT among the study group. More-
over the same study found higher incidence of CT in fe-
male patients. CT was positively correlated with essential
hypertension and negatively correlated with CAD.

Concordant with Chiha et al.3® who found that Extent,
Gensini and Vessel scores were lower in severe coronary
tortuosity, we found that Gensini score was 19.18 and
21.16 for TCA and NTCA groups, respectively (p value was
0.607). Moreover, Vessels score was 0.79 and 1.08 for the
TCA and NTCA groups, respectively (p value was 0.018).

Conclusion

Female gender and age above 65 years were strongly
associated with coronary artery tortuosity. Hyperten-
sion was the most prevalent risk factor in patients with
coronary tortuosity. Patients with TCA may present with
symptoms like typical chest pain without coronary artery
stenosis. LCX is more affected by tortuosity than another
coronary artery. Gensini and Vessel scores were higher in
NTCA group.

Recommendations

Future researchers should be directed towards recruiting
larger number of patients to validate the risk factors of
tortuous coronary artery. Moreover further research is re-
quired to assess hemodynamic changes like coronary pre-
ssure and shear stress in tortuous segments. More conside-
ration should be given to the perfusion of corresponding
microvascular network of tortuous coronary arteries.
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Souvislosti a cile: Zamérem této studie je objasnit vztah mezi Grovni oxidacniho stresu (OS), depresi (D) a ri-
zikem opakovaného vyskytu stabilni ischemické choroby srdecni (sICHS).
Metody: Retrospektivni studie se ztcastnilo 174 osob ve véku 45+: 86 hospitalizovanych pacientl kardiolo-
gického oddéleni s rekurentni sICHS a 88 hospitalizovanych pacientt kardiologického oddéleni s primarni
sICHS. Vaznost symptom0 deprese byla hodnocena za pouziti 30bodového dotazniku Geriatrické skély de-
prese (GDS), platné lotysské verze GDS-LAT. Kazdému pacientovi byly odebréany vzorky krve za ucelem zmé-
feni parametrd oxidacniho stresu malondialdehydu (MDA) a glutathionu peroxidazy (GPx).
Vysledky: 83,9 % vzork( mélo vysokou koncentraci MDA. V 72,4 % byl vzorek hodnoty GPx normalni, v 17,8
% byla hodnota vysokd a v 9,8 % nizka. O néco vice nez polovina pacientd ma depresi (44,3 % mirnou D
a 6,9 % tézkou D). GPx se statisticky liSila u primarni a rekurentni sICHS (p = 0,003). Pacienti s D a vysokym
GPx méli 10,6krat vyssi pravdépodobnost opakované sICHS ve srovnani s pacienty bez D a s normalni GPx
(p = pacienti s D méli obé hodnoty MDA a GPx vysoké castéji nez ucastnici bez D, ale nebylo to statisticky
vyznamné [p = 0,51]).
Zavér: V uvedené studii bylo zjisténo, Ze koncentrace antioxida¢niho (AO) enzymu GPx byla podstatné
vyssi u depresivnich pacientt s opakovanou sICHS ve srovndani s pacienty bez D a s pacienty s primarni
ICHS a pacienti s D i s vysokym GPx méli vyssi pravdépodobnost opakované sICHS ve srovnani s témi bez D
a s normalnim GPx. D4 se predpokladat, Ze GPx je vyznamnéjsi marker rizika D a opakované sICHS. Kon-
centrace MDA ve vétsiné z obou skupin (primérni a opakovana sICHS) pacienttd by mohla dokazovat, ze
zvysena koncentrace OS je vSeobecné rizikovy faktor ischemické choroby srde¢ni. Monitorovéni biomarke-
rd OS se zda byt vyznamné ve zvladani komorbidity sICHS s D. Bylo by vhodné provést dalsi studie, které
by potvrdily tyto nélezy.

© 2021, CKS.

ABSTRACT

Aim: The aim of the study was to investigate the relationships between a level of oxidative stress (OS), de-
pression (D) and risk of recurrence of stable coronary heart disease (SCHD).

Methods: A retrospective study was conducted on 174 participants, at the age 45+ years: 86 in-patients
of the cardiology department with a recurrent SCHD and 88 in-patients of the cardiology department
with primary SCHD. The severity of depressive symptoms was assessed using the long 30-item form of
Geriatric Depression Scale (GDS), valid Latvian version of GDS-LAT. The blood samples were taken from
each patient to measure oxidative stress parameters malondialdehyde (MDA) and glutathione peroxi-
dase (GPx).

Results: 83.9% of the sample had high level of MDA. In 72.4% of the sample the GPx level was normal, in
17.8% it was high and in 9.8% low. Slightly more than a half of the patients were experiencing depression
(44.3% - mild D and 6.9% - severe D). GPx was found statistically differing between primary and recurrent
SCHD (p = 0,003). Patients with both D and high GPx had 10.6 times higher chances of recurrent SHCD com-
pared to those without D and normal GPx (p = patients with present D were experiencing both - high levels
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of MDA and GPx - more often than responders with no D, but this wasn't statistically significant [p = 0.51]).
Conclusion: In the present study it was found that level of antioxidant (AO) enzyme GPx was significantly
Keywords: higher in depressed patients with recurrent SCHD compared to patients without D and to patients with
Depression primary SCHD and patients with both D and high GPx had higher chances of recurrent SCHD compared to
GPx those without D and normal GPx. It could be supposed that GPx is a more significant marker of risk of D and

Geriatric depression scale

recurrence of SCHD. The high level of MDA in most of both (primary and recurrent SCHD) groups patients

MDA could evidence that increased OS is a risk factor for CHD in general. Monitoring OS biomarkers seems to be

Oxidative stress

Stable coronary heart disease findings.

important in the management of SCHD comorbidity with D. Further studies are warranted to confirm these

Introduction

The public health sector faces a huge challenge as a result
of the high prevalence and burden of disability caused by
ischemic cardiovascular disease (CVD) and depression (D).
Accumulating evidence reveals that CVD and D are cor-
related and share common risk factors, particularly obe-
sity, diabetes, and hypertension. They also share common
mechanisms, including oxidative stress (OS), inflamma-
tion, and immune response, cell death signaling pathway,
and microbiome-gut-brain axis." According to the World
Health Organization data CVDs are the number 1 cause
of death globally, taking an estimated 17.9 million lives
each year, an estimated 31% of all deaths worldwide.?
Cardiovascular disease is a group of diseases that include
both heart and blood vessels, thereby including coronary
heart disease (CHD) and coronary artery disease (CAD),
and several other conditions.? CAD is usually used to refer
to the pathologic process affecting the coronary arteries
(usually atherosclerosis) whilst CHD includes the diagno-
ses of angina pectoris, Ml and silent myocardial ischemia.
In turn, CHD mortality results from CAD.*

D in cardiac disease is common, persistent, underrec-
ognized, and deadly. Over the past 20 years, research has
found that not only is D more common in cardiac patients
than in the general population, but D is also a risk fac-
tor for cardiac morbidity and mortality, independent of
traditional risk factors.” The prevalence of D is, compared
with the general population, significantly higher in pa-
tients with CHD.® More than one fifth of all patients with
CHD are depressed (with the risk of D highest in the most
severe CHD cases), and up to one third of them report
elevated depressive symptoms. These are prevalence fig-
ures that are at least 4 times greater than in the general
population.” A meta-analysis has demonstrated that the
overall risk of depressed but otherwise healthy individu-
als developing heart disease is 64% higher than for those
without D.2 Five meta-analyses reported a 60-80% in-
creased risk of CHD in participants with D.’

Depressive symptoms are diagnosed in less than 15%
of cases and only 25% of patients with CHD and severe
D are diagnosed with psycho-emotional disorder and
approximately only half of them receive adequate anti-
depressant (AD) therapy.®>'® Another 30-45% of patients
with CHD suffer from clinically significant symptoms con-
sistent with a minor D, and this is a risk factor for the fu-
ture of a major depressive episode in patients with CHD,
associated with an increased risk of secondary acute isch-
emic events, lower interventions and increased mortality
regardless of traditional cardiac risk factors."-'>

In addition, major D worsens the cardiovascular prog-
nosis, particularly for CHD, by significantly increasing
the risk of recurrent CHD. The relative risk of death in
depressed patients during the 18 months following the
cardiac event is twice that in non-depressed patients.
Recent studies have also shown the harmful nature of D
after myocardial infarction in terms of rehospitalization
or getting access to cardiac rehabilitation, which is par-
ticularly beneficial in this context.'® Although CVD and D
are very different pathologies, they share some common
pathophysiological characteristics and risk factors, such as
the increased production of pro-inflammatory cytokines,
endothelial dysfunction, blood flow abnormalities, de-
creased glucose metabolism, elevated plasma homocyste-
ine levels and disorder in vitamin D metabolism."”

D is associated not only with inflammatory reactions
taking place in the body, but also with an increased
amount of pro-inflammatory cytokines and increased lip-
id peroxidation.”™ D is connected with current inflamma-
tory reactions in the body and an increased level of lipid
peroxidation, leading to OS. Moreover, OS is considered
an important mechanism for the development of CVD."
OS is an emergency mechanism that relates to both CVD
and D pathophysiology.?® Inflammation, OS, and activa-
tion of the hypothalamic-pituitary-adrenal (HPA) axis is
D and cardiac co-morbidities. The inflammatory hypoth-
esis as a common physiopathological pathway in mood
disorders and CVD is being put forward more and more
frequently. The hypothesis that inflammatory and OS
are factors in both mood disorders and CHD seems to be
growing stronger.'®

Malondialdehyde (MDA) is one of the most commonly
used indicators of lipid peroxidation, it can also be more
resistant than other markers of the late stage (4-HNE,
8-1SO) of lipid peroxidation.?"?? Heart failure under both
acute and chronic conditions is associated with increased
levels of OS markers (e.g. MDA, GPx). These findings sug-
gest that CHD status may be determined by OS activity
rather than the degree of coronary stenosis.?* And being
a marker of lipid peroxidation, the MDA level increases
significantly with D.?* The main biological role of GPx in
the body is a protection against damage caused by free
radicals and active forms of oxygen.'® The higher GPx ac-
tivity could have been a compensatory mechanism for the
excess production of free radicals in depressed patients.?

Despite the potentially important role of the OS in
pathogenesis of CHD and D, according to available re-
search results, by 2015, the role of OS in the development
of D in patients with CHD has not been studied.” Nor-
malization of the levels of reactive oxygen species and
antioxidant (AO) activity after successful AD therapy sug-
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gests that OS mechanisms can be especially important
in the study of pathophysiology and prognosis of D. 202
Therefore, there is a need to understand the underlying
mechanisms and find effective therapies to control CVD
and D." The role of OS in stable CHD (SCHD) recurrence
in patients with SCHD and D has not been studied previ-
ously. At the moment, there is insufficient evidence that
routine screening of D in patients with SCHD will ulti-
mately help improve the patient’s condition, that is why
the study of the relationship between SCHD, D, and OS is
very important.?

Based on the foregoing, the aim of the present study
was to investigate the relationships between OS level,
prevalence of D, and risk of recurrent SCHD. The hypoth-
esis was that in recurrent SCHD patients with D would be
higher level or OS than in patients with primary SCHD
without D.

Materials and methods

A retrospective case-control study was conducted on 174
participants, at the aged 45+ years old:

1) 86 in-patients of the cardiology department of the
Paul Stradins Clinical University Hospital (Riga, Lat-
via) at the age of 45+ years, with a recurrence of
SCHD and

2) 88 in-patients of the cardiology department of the
same hospital at the age of 45+ years, with a pri-
mary SCHD. Each participant was a patient and was
examined before discharge from the hospital. There
were no statistically significant differences between
two groups by gender and age (Chi-square test, p =
0.1 and p = 0.2, OR p< 0.05).

Inclusion criteria in research group were: Patients with
SCHD (120-125) - by classification ICD-10: 120 angina pec-
toris; 121 acute myocardial infarction; 122 subsequent ST
elevation (STEMI) and non-ST elevation (NSTEMI) myocar-
dial infarction; 123 certain current complications follow-
ing STEMI and NSTEMI myocardial infarction (within the
28 day period); 124 other acute ischemic heart diseases;
125 chronic ischemic heart disease; primary hospitaliza-
tion related to CHD; re-hospitalization related to CHD;
patients are stable; age >45 years; non-smokers; not veg-
etarian; do not drink alcohol at least during the last 1
year; use prescribed drugs on regular base.

Exclusion criteria in research group were: Age >45
years; approved diabetes mellitus type 1 and 2; glucose
tolerance disturbances; any acute illnesses; irregular us-
age of prescribed drugs; any F diagnosis; obesity (BMI
>30).

Ethical aspects

Information about the nature and course of the study
was provided to all study participants. The patients filled
an informed consent form and a questionnaire. To en-
sure anonymity of personal data, all patient personal
data (name, surname) were coded. All procedures com-
plied with the ethical standards on human experimen-
tation (World Medical Association Helsinki Declaration).
The approval for this study was obtained from the Ethics

Committee of Riga Stradins University. RSU Ethics Com-
mittee’s decision to “agree for a study” was received on
October 29, 2015 (No. 22).

Investigation methods

Diagnoses of SCHD were confirmed using medical records
and by a psychotherapist using a structured interview.
The severity of depressive symptoms was assessed us-
ing the long 30-item form of Geriatric Depression Scale
(GDS), valid Latvian version of GDS-LAT.282°

The blood samples were taken from each patient to
measure OS parameters: MDA and GPx.

MDA determination method: manual, spectrophoto-
metric. MDA determines the color intensity of the reac-
tion with thiobarbituric acid (TBA) in an acid medium at
95 °C, after optical density in butanol extract at 532 nm.
MDA is calculated from the standard curve using the MDA
reference substance 1,1,3,3-tetraethoxypropane.3*-32

GPx — determination method: automatic spectrophoto-
metric. Glutamate peroxidase catalyzes the oxidation of
glutathione (GSH) in the presence of opaque hydroperox-
ide. Oxidative glutathione (GSSG) under the influence of
glutasereductase (GR) and NADPH transforms into a re-
duced form - GSH, simultaneously oxidising NADPH to
NADP+. GPx activity corresponds to an absorption drop at
340 nm due to oxidation of NAPH. One unit corresponds
to the amount of enzyme produced by 1.0 y(MNADPH oxi-
dation atNADP+1 minute at 340 nm at 37 °C.33

Statistical analysis

Data were analyzed using SPSS 23.0 software. Statistical
significance of the prevalence of dependent variables
between the strata of independent variables was tested
using Chi square test. Normal distribution of parametric
variables was checked using Kolmogorov-Smirnov test.
In case of normal distribution, the means of dependent
variables were compared between strata of independent
variables using T-test of ANOVA. If the criteria of normal
distribution were not met, the alternative tests (Mann—
Whitney U test and Kruskal-Wallis test) were used. For
detection of correlations between parametric variables
Spearman correlation analysis was used (correlation con-
sidered as week if r< 0.3, mean, if r is ranged from 0.3-0.8
and as strong if r >0.8). For multivariate analysis linear,
binary and multinomial logistic regressions were applied.
Results are considered as statistically significant if p< 0.05.

Results

Descriptive statistics

174 responders participated in the study — 49.4% (n = 86)
of them have experienced recurrent SCHD and 50.6% (n =
88) of them formed a control group (patients of primary
SCHD). There were no differences between distribution
of patients in the primary and the recurrent groups by
gender and mean age. A half of the total sample (53.4%)
were males. Majority of the sample (83.9%) has high lev-
el of MDA and for the rest of them the MDA level was
considered as normal (i.e. low level of MDA was detected
for none of the patients). For majority of the patients
(72.4%) the GPx level was normal, for 17.8% it was high
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Table 1 - Description of the sample (total and stratified by SCHD status)

Independent variable Total Primary SCHD Recurrent SCHD p*
n % n % n %
Sex
Male 93 53.4 43 48.9 50 58.1 0.22
Female 81 46.6 45 51.1 36 41.9
Age
81+ 13 7.5 7 8.0 6 7.0 0.34
71-80 48 27.6 27 30.7 21 24.4
61-70 71 40.8 30 34.1 41 47.7
<60 42 241 24 273 18 20.9
MDA
Low = = = = = =
High 146 83.9 76 86.4 70 81.4 0.37
Normal 28 16.1 12 13.6 16 18.6
GPx
Low 31 17.8 17 19.3 14 16.3 0.003
High 17 9.8 2 23 15 17.4
Normal 126 72.4 69 78.4 57 66.3
GDS
Severe 12 6.9 6 6.8 6 7 0.65
Mild 77 44.3 36 40.9 41 47.7
No 85 48.9 46 52.3 39 453

* Statistically significant if p< 0.05

and for 9.8% low. Slightly more than a half of the pa-
tients are experiencing D (44.3% mild D and 6.9% severe
D) (see Table 1).

As it can be seen in Table 1, groups of recurrent and
primary SCHD did not differ according to none of the
afore mentioned variables except the GPx level — among
patients of recurrent SCHD there was lower proportion of
individuals with normal level of GPx when compared to
primary SCHD patients (66.3% and 78.4%, respectively)
(p = 0.003).

Correlation between OS markers

Correlation of OS factors (MDA and GPx indicators) was
found to be positive and statistically significant but yet
weak (r =0.18, p =0.017).

Factors associated with the recurrent SCHD

When the independent variables are analyzed as para-
metric values, it was found that the only factor statistically
differing between primary and recurrent SCHD patients,
was GPx, i.e. among patients of recurrent SCHD mean GPx
value is significantly higher than among patients of pri-
mary SCHD (8329.8 and 7474.5 U/g Hb respectively) (p =
0.01) (see Table 2). Mean age was slightly higher among
patients of primary SCHD as well as the median MDA,
whereas the median GDS value was higher among pa-
tients of recurrent SCHD. But, as it has been mentioned
already before, these tendencies cannot be considered as

statistically significant. The multivariate analysis hasn't
changed the conclusion. After the adjustment the only
factor significantly associated with recurrent status of
SCHD was GPx (p = 0.008). But as regards the measure of
OR, the increase in GPx per one unit is making so small
changes in OR that it was not detectable within two deci-
mal figures. This was the reason why in the further data
analysis the parametric measures were categorized and
analyzed as nonparametric variables.

As it's seen in Table 2, there is a tendency for odds of
recurrent SCHD to be higher among males, older patients
and persons with mild D. Interestingly that the odds of re-
current SCHD are lower among patients with high levels
of MDA. But these observations are not statistically sig-
nificant in univariate, or multivariate analyses. The only
factor showing stable and statistically significant associa-
tion with recurrent SCHD is GPx level, i.e. in multivariate
analysis independently from other factors high levels of
GPx is associated with 11.29 times higher odds of having
recurrent SCHD status (p = 0.003).

Factors associated with the D

Patients with present D were experiencing both — high
levels of MDA and GPx — more often than responders
with no D (11.2% and 8.2%, respectively). But this trend
cannot be considered as statistically significant (p = 0.51).
And vice versa — among patients with simultaneously
high levels of MDA and GPx the prevalence of D is higher
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Table 2 - Factors associated with recurrent SCHD in univariate and multivariate analysis (if independent variables are nonparametric

measures)

Independent Primary SCHD Recurrent SCHD OR* 95% Cl [ Adjusted 95% Cl DE
variable n % n % OR*

Sex

Male 43 46.2 50 53.8 1.45 0.80-2.65 0.22 1.63 0.85-3.12 0.14
Female 45 55.6 36 44.4 1 1

Age

81+ 7 53.8 6 46.2 1.14 0.33-3.99 0.83 1.48 0.35-6.28 0.60
71-80 27 56.3 21 43.8 1.04 0.45-2.39 0.93 1.34 0.52-3.43 0.55
61-70 30 423 41 57.7 1.82 0.84-3.94 0.13 2.25 0.96-5.31 0.06
<60 24 57.1 18 429 1 1

MDA

Low - - - - - - - - - -
High 76 52.1 70 47.9 0.69 0.31-1.56 0.37 0.53 0.22-1.27 0.15
Normal 12 429 16 57.1 1 1

GPx

Low 17 54.8 14 45.2 1.00 0.45-2.20 0.99 0.96 0.42-2.19 0.92
High 2 11.8 15 88.2 9.10 1.99-41.37 0.004 11.29 2.31-55.06 0.003
Normal 69 54.8 57 45.2 1 1

GDS

Severe 6 50.0 6 50.0 1.18 0.35-3.95 0.79 0.82 0.18-3.67 0.80
Mild 36 46.8 41 53.2 1.34 0.72-2.49 0.35 1.31 0.66-2.60 0.44
No 46 54.1 39 45.9 1 1

* OR - odds ratio; ** statistically significant if p< 0.05.

Table 3 - Factors associated with recurrent SCHD in univariate and multivariate analysis among patients with D

Independent Primary SCHD Recurrent SCHD OR* 95% CI [P Adjusted 95% Cl [
variable n % n % OR*

Sex

Male 20 44.4 25 55.6 1.25 0.54-2.88 0.60 1.16 0.46-2.91 0.76
Female 22 50.0 22 50.0 1 1

Age

81+ 7 70.0 3 30.0 0.32 0.06-1.79 0.20 0.56 0.09-3.71 0.55
71-80 17 51.5 16 48.5 0.71 0.20-2.49 0.59 1.43 0.33-6.15 0.63
61-70 12 37.5 20 62.5 1.25 0.34-4.49 0.73 2.60 0.58-11.78 0.22
<60 6 42.9 8 57.1 1 1

MDA

Low - - - - - - - - - -
High 34 47.9 37 52.1 0.87 0.31-2.46 0.79 0.64 0.21-1.97 0.44
Normal 8 44.4 10 55.6 1 1

GPx

Low 5 35.7 9 64.3 2.23 0.68-7.40 0.19 3.04 0.80-11.60 0.10
High 1 10.0 9 90.0 11.18 1.34-93.37 0.03 12.76 1.34-121.84 0.03
Normal 36 55.4 29 44.6 1 1

* OR - odds ratio; ** statistically significant if p< 0.05.
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than among patients with normal levels of MDA and GPx
or with high or low levels of just one of the indicators
(58.8% and 50.3%, respectively). And the level of statis-
tical significance of the mentioned observation is surely
the same, i.e. not reaching the level of significance (p =
0.51).

Factors associated with the recurrent SCHD

in relation to the presence of D

If only people with D were analyzed (n = 89), the find-
ings remained the same as for the total sample — the only
factor significantly increasing the odds of experiencing
recurrent SCHD was the high level of GPx (OR 12.76; p =
0.03). As regards the other factors there was a tendency
that higher odds of experiencing recurrent SCHD are for
males and people aged 61-71 (compared to the younger
ones). People with high levels of MDA have almost 40%
lower odds of experiencing recurrent SCHD. But the men-
tioned tendencies cannot be considered as statistically
significant (see Table 3).

Further — switching D and SCHD from being the de-
pendent variables to be independent ones (and making
markers of OS as the dependent variables), it was found
that MDA and GPx are more frequent among patients
of recurrent SCHD regardless of the status of D. And the
observation can be considered as statistically significant
(p = 0.006). But when the four strata are further com-
pared pairwise, it is concluded that the high levels of
MDA and GPX were significantly more frequent within
the group “D and recurrent SCHD” (19.1%) than within
the groups “no D and primary SCHD" (2.2%; p = 0.03) or
within the group “D and primary SCHD" (2.4%; p = 0.04)
(see Table 4).

Analyzing the for strata pairwise it was found that the
prevalence of recurrent SCHD was significantly higher
among patients with D and high levels of GPx (90.0%)
when compared to people with no D and normal or low
levels of GPx (42.3%; p = 0.02) or patients with D but nor-
mal or low levels of GPx (48.1%; p = 0.04).

The levels of MDA were not giving any additional im-
pact on the relation between status of D in combination
with levels of GPx and the status of SCHD. The conclusions
were identical to the ones described above for the combi-
nation of the D and GPx alone (see Table 5).

Further, cross tabulation analysis revealed that the
group “D + high GPx” had 10.6 times higher chances of
recurrent SHCD compared to “no D + normal GPx" group
(see Table 6).

Table 4 - Prevalence of simultaneously high levels of MDA

and GPx in relation to the presence of D and recurrent SCHD

Status of D in relation  High both - Normal MDA and GPx

to SCHD MDA and GPx or high one of them
n % n %

D + recurrent SCHD*A 9 19.1 38 80.9

D + primary SCHDA 1 2.4 41 97.6

No D + recurrent SCHD 6 15.4 33 84.6

No D + primary SCHD* 1 2.2 45 97.8

* p =0.03, A p =0.04. Statistically significant if p< 0.05.

Table 5 - Prevalence of simultaneously high levels of MDA
and GPx in relation to the presence of D and recurrent SCHD

|ndependent variable Recurrent SCHD Primary SCHD

Status of D, MDA and GPx n % n %
D + high MDA + high GPx* 9 90.0 1 10.0
No D + high MDA + high GPx* 6 85.7 1 14.3

D + normal MDA +
normal or low GPxA

No D + normal MDA +
normal or low GPx*

38 48.1 41 51.9

33 423 45 57.7

* p=0.02, A p = 0.04. Statistically significant if p< 0.05.

Table 6 - Prevalence and odds of recurrent SCHD stratified by

the presence of depression and the level of GPx
OR

Dependent variables (95% Cl) p

D, low GPx 2.12 0.22
D, high GPx 10.61 0.03
D, normal GPx 0.95 0.89
No D, low GPx 0.49 0.23
No D, high GPx 7.07 0.08
No D, normal GPx 1

Statistically significant if p < 0.05

Discussion

As mentioned above, the aim of the present study was
to investigate the relationships between OS level, preva-
lence of D, and risk of recurrent SCHD. The hypothesis was
that in recurrent SCHD patients with D would be higher
level or OS than in patients with primary SCHD without D.

Prevalence of D

The result of the research revealed that prevalence of D
was in 51.2% of all patients what is in accordance with
previous research. Based on the literature, between 31-
45% of patients with CHD, including those with stable
CAD, unstable angina, or myocardial infarction, suffer
from clinically significant depressive symptoms."!

In accordance with our expectations in the recurrent
SCHD patients prevalence of D was higher (47.7% in
primary group and 54.7% in recurrent group), though
the difference between primary and recurrent patients
wasn't statistically significant (p = 0.44). Multivariate lo-
gistic regression results indicated that as the D indicators
increase by 1 unit, the chances of recurrent SCHD increase
1.04 times or 4%, but it wasn't statistically significant.

A small difference between groups could be explained
with :1) presence of D long time before primary hospital-
ization, not only after cardiac event; 2) all the patients
were enrolled in the research before hospital discharge,
that means sometimes after 7-10 days of treatment and
adherence to sleep and nutrition. In a study of hospital-
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ized patients with a variety of cardiac conditions, those
who met criteria for clinical D during admission had im-
provement of adherence (to diet, exercise, and medica-
tion) if their D improved following hospitalization. This
suggests that reduced adherence to key secondary pre-
vention behaviors in depressed cardiac patients may be
modifiable with treatment of the depressive symptoms.3*

0sS level

There were analyzed two markers of OS: MDA - lipid per-
oxidation product that shows OS level and AO enzyme
GPx — marker of the body defense against OS.

In the most of all patients high MDA level was found
(in 146 patients or in 83.9 %) from 174, what is similar
with the literature. Results of the studies of Pezeshkian
et al. (2001) showed that MDA levels increased signifi-
cantly in heart diseases.?®> Some other investigates have
also reported increase of MDA and GPx levels in patients
with CAD.?" In spite of our expectations, in primary SCHD
group MDA level was slightly higher, though there was
no statistically significant difference between the sub-
groups. Moreover, cross tabulation analysis indicates that
higher MDA level was in patient with primary SCHD with-
out D (in 91.3% of patients). Though there weren't sta-
tistically significant differences between subgroups (p =
0.38), this tendency could be taken into account.

In turn, GPx level was significantly higher in recur-
rent SCHD subgroup (p = 0.01). Multivariate analysis
showed that higher GPx level 11.29 fold increased risk
of SCHD. Kaya et al. (2012) also reported an increase of
MDA and GPx levels in patients with CAD. GPx enzyme
activation was significantly higher in patients with CAD
than healthy controls.?® The result of present research re-
vealed also that GPx level in patients with recurrent SCHD
is slightly lower than in patients with primary SCHD. It
has been demonstrated that AO enzyme activities are re-
duced in CHD, and this is linked to the increased disease
risk. Many studies have indicated that free radical gen-
eration increases and AO defenses decrease in response
to increased OS in CHD patients. Activity levels of the AO
enzymes GPx, and non-enzymatic AO, are considered as
predictors of CHD.*’

The discrepancies — higher MDA level in patients with
primary SCHD - can be explained by several factors. First,
OS may be an early causative factor in CVD pathology
rather than a late consequence and OS and inflammation
develops long before the onset of the first symptoms.®
We could suppose that OS in recurrent SCHD patients was
longer than in primary, but activation of AO enzymes
partially compensated high OS level. The fact that GPx
level was higher in the patients with recurrent SHCD, that
means antioxidative system defense activation, could
confirm this assumption. Second, use of beta-blockers.
All of both groups’ patients took a beta-blocker therapy
during hospitalization. In previous researches was found
that treatment with beta-blockers such as metoprolol,
carvedilol and bisoprolol reduces the levels of 0S.3*% Un-
fortunately, in the present study we didn’t have informa-
tion of use of beta-blockers before hospitalization. We
could assume that patients with recurrent SCHD used
beta-blockers longer than patients with primary SCHD -
long time before hospitalization. The longer duration of

beta-blocker therapy could explain lower MDA level in
recurrent SCHD group. Third, we did not have data on
psychoactive drug use or psychological support of the pa-
tients before they were enrolled in the study or other fac-
tors that could affect the MDA level.

Interesting finding in the present research was the cross
tabulation analysis indicating that both OS markers (MIDA
and GPx) together was significantly higher in recurrent
SCHD subgroup, and, moreover, compared pairwise, it
was found that the high levels of MDA and GPx are signif-
icantly more frequent within the group “D and recurrent
SCHD" than within the groups “no D and primary SCHD"
(p = 0.03) or within the group “D and primary SCHD"” (p
= 0.04). Analyzing for strata pairwise it was found that
the prevalence of recurrent SCHD is significantly higher
among patients with D and high levels of GPx (90.0%)
when compared to people without D and normal or low
levels of GPx (p = 0.02) or patients with D but normal or
low levels of GPx (p = 0.04). Moreover, as it's the group “D
+ high GPx” had 10.6 times higher chances of recurrent
SHCD compared to “no D + normal GPx" group. Hence,
we can suppose that OS indeed is a risk factor of SCHD
recurrence, especially in patients with D. Although the di-
vision into groups of combinations entailed a small num-
ber of people in each subgroup, we suggest taking into
account these finding in further studies. As mentioned
above, there only in-patients before discharge were in-
cluded in the study who already observed a certain sleep
regimen and diets, and received appropriate treatment
and care, which could reduce the symptoms of both D
and OS. That could explain small number of patients with
both D and OS in each primary and recurrent SCHD sub-
groups.

There is need to add that it's the first research com-
paring OS and D in primary and recurrent patients with
SCHD. Previous studies compared OS level in CHD patients
and in healthy controls. Cheraghi et al. (2019) found that
serum GPx and MDA were significantly greater in CHD
patients than in healthy controls.3” Moreover, other re-
searches confirm that the OS directly increases the risk of
D in patients with CVDs, whereas it increases the risk of
CVDs in depressed people. In summary, the common risk
factors increase the production of OS and reduce anti-
oxidant defenses, thereby promoting the occurrence and
development of interacted ischemic CVD and D.!

D, a frequently occurring disease, has a bidirectional
relationship with ischemic CVD and partially shares com-
mon risk factors (such as obesity and diabetes) and mech-
anisms (such as inflammation and OS) with CVD, provid-
ing a new direction for future research. Based on the
literature in patients with CVD, D is often chronic and re-
current. Among patients with CVD hospitalized for acute
cardiac events and found to meet criteria for D during or
shortly after admission, approximately 50-70% had on-
going depressive symptoms that preceded their cardiac
event. This finding is consistent with literature that de-
scribes persistent D in patients with stable CAD. Depressed
patients with unstable CAD appear to be at even greater
risk for poor cardiac outcomes. OS can independently and
directly affect stroke, CHD and D. Furthermore, OS acts
as a link between ischemic CVD and D.' Several lines of
evidence indicate that different cardiovascular consider-
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ations should be inspected in patients who need to take
AD medications.*' There is an increasing body of evidence
supporting that D may be associated with changes in OS
markers and that AD agents (especially long-term treat-
ment) may increase AO defenses. It is possible that aug-
mentation of AO defenses may be one of the mechanisms
underlying the neuroprotective effects of ADs observed
in the treatment of D."" It has been shown that the de-
pressed patients have elevated level of platelet adhesion
and aggregation leading increased risk for cardiovascular
events. In fact, the use of SSRIs may prevent developing
atherosclerotic plaques and also arterial thrombosis.* Pa-
tients who respond to AD therapy within the first year of
treatment have shown to experience significantly lower
rates of morbidity and mortality.*'

In summary, there is a need to find effective therapies
to control CVD and D. When D screening is paired with
a management protocol or system of care (e.g., a care
management program) to treat D in patients with CVD,
there has been consistent evidence for improved patient
outcomes (including, in some studies, improved adher-
ence, reduced cardiac symptoms, reduced cardiac events
and improved blood pressure and lipids). Patients who
meet full criteria for D should be treated, whether cardi-
ac events are recent or remote." OS directly increases the
risk of D in patients with CVD, whereas it increases the
risk of CVD in depressed people. The common risk factors
increase the production of OS and reduce AO defenses,
thereby promoting the occurrence and development of
interacted ischemic CVD and D.!

Limitations of the study

1) There were rather heterogenous groups as concerns
age and gender in both groups, that could influence
the results. MDA appears to be sensitive to both
gender and age. It is significantly lower and shows
a greater age-dependence in women than in men.
The age-dependent slope of the steady state con-
centration is maximal at the age between 50 and
55 years, indicating that it may be attributed to the
change of metabolism in the postmenopausal pe-
riod. Interestingly, total glutathione decreased with
age simultaneously with the increase in MDA.*

2) In the current study patients’ anthropometric dates
weren’t take into account there, only people with
BMI >30 were excluded, based on literature, that
there was no clear association between obesity and
systemic OS in subjects with BMI less than 30 kg/m?.44

3) In the present research authors couldn’t exclude oth-
er factors that affect D and/or OS in patients in rela-
tions to SCHD recurrence (dietary intake, substance
use disorder, chronic somatic disorder, difficult life
events no relationships, no family, poor social life,
lower socioeconomic status etc.)

Conclusions

In the present study was found that AO enzyme GPx sig-
nificantly higher in depressed patients with recurrent
SCHD compared to patients without D and to patients
with primary SCHD. Patients with both D and high GPx

had 10.6 times higher chances of recurrent SHCD com-
pared to those without D and normal GPx. It could be
supposed that GPx is more significant marker of risk of D
and recurrence of SCHD. Though MDA level was slightly
higher in primary SCHD group without D, the high level
of MDA in most of both (primary and recurrent SCHD)
groups patients evidences that increased OS is a risk fac-
tor for SCHD in general, but not for recurrence of SCHD.
Monitoring OS biomarkers seems to be important in the
management of SCHD comorbidity with D. Further stud-
ies are warranted to confirm these findings.
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Kontext: Hydroxychlorochin (HCQ) samotny nebo v kombinaci s nékterymi antibiotiky ¢i antivirotiky se
poddva v dosud neschvalené indikaci pfi [écbé onemocnéni COVID-19. Zda se, ze nejzavaznéjSim problé-
mem z hlediska bezpecnosti téchto Iéciv jsou jejich nezadouci ucinky na srdce. | kdyz jsou k dispozici udaje
o arytmogennich piihodach spojenych s podavanim samotného HCQ, jako jsou prodlouzeni korigovaného
intervalu QT (corrected QT, QTc), vznik torsade de pointes (TdP) nebo bradykardie, nemame zatim dostatek
Udajl o ucincich jeho kombinace s moxifloxacinem (MOX).
Cil: Cilem nasi studie bylo analyzovat ucinky podavani HCQ samotného nebo v kombinaci s MOX, na interval
QT, srdedni frekvenci a arytmické pfihody u pacientl s diagnézou COVID-19.
Metody: Nase studie byla monocentricka, kohortova, s pacienty hospitalizovanymi mimo jednotku inten-
zivni péce a s klinickymi znamkami odpovidajicimi pneumonii a s alespor jednim pozitivnim vysledkem
vySetieni (metodou PCR z nazofaryngealniho stéru) na onemocnéni COVID-19. Méfili jsme vstupni hodnoty
intervalu QT a srdecni frekvence pacientd, jimz byl podavén bud samotny HCQ, nebo kombinace HCQ plus
MOX, a nésledné je srovnali s hodnotami po Iécbé.
Vysledky: Do studie bylo zafazeno 312 pacientll (median véku 42 [IQR 31,25-57,75] let; 54,16 % muzu).
Pacienti byli rozdéleni do dvou skupin podle vyse uvedené lécebné strategie nasledovné: samotny HCQ (166;
53,20 %) nebo HCQ + MOX (146; 46,79 %). Ve srovnani se vstupni hodnotou bylo u viech pacient(i zazna-
menano statisticky vyznamné prodlouZeni intervalu QTc po lécbé (406,00 [388,00-422,00] ms versus 418,00
[401,00-435,00] ms; p < 0,001). Porovnani vstupnich hodnot intervalu QTc neprokézalo zadny statisticky vy-
znamny rozdil mezi skupinami se samotnym HCQ a s kombinaci HCQ + MOX (403,00 [384,50-419,00] ms ver-
sus 409,50 [390,00-425,00] ms; p = 0,086). Po Iécbé se hodnoty QTc intervalu statisticky vyznamné prodlouzily
ve skupiné HCQ + MOX oproti skupiné pacientd uzivajicich pouze samotny HCQ (413,00 [398,00-430,00]
ms versus 426,50 [405,00-441,00] ms; p < 0,001). Po Iécbé doslo u obou skupin ke statisticky vyznamnému
zpomaleni srdecni frekvence, ze 79,00 (70,00-88,00) tept/min na 70,00 (63,00-79,00) tept/min ve skupiné
se samotnym HCQ (p < 0,001) a z 80,00 (70,00-88,00) tepd/min na 70,50 (63,00-78,75) tepl/min ve skupiné
s kombinaci HCQ + MOX (p < 0,001). Na druhé strané nebyl nalezen statisticky vyznamny rozdil mezi skupi-
nami z hlediska hodnot srdecni frekvence pred Iécbou a po ni.
Zavér: V této kohortové studii bylo u pacientl s podanim HCQ pro é¢bu onemocnéni COVID-19 pfitomno
vysoké riziko prodlouzeni intervalu QTc; soubézné podavani MOX a HCQ bylo spojeno s vétsimi zménami
v intervalu QTc. Béhem |écby nicméné nedoslo u zaddného z pacientd ke vzniku maligni komorové arytmie
ani k zadnému umrti. Pfi zvazovani podavani HCQ, zvlasté v kombinaci s MOX, museji Iékafi v klinické praxi
peclivé zvazit rizika a pfinosy pfi disledném monitorovani intervalu QTc. Je tfeba provést dalsi prospektivni
studie, které by upfesnily vliv podavani uvedenych Iéciv na vznik arytmii u pacientd s onemocnénim CO-
VID-19.

© 2021, CKS.

ABSTRACT

Background: Hydroxychloroquine (HCQ) alone or with some antibiotic and antiviral agents is used off label
in the treatment of Coronavirus Disease 2019 (COVID-19). It seems that the most important safety problem
about these medications are their cardiac side effects. Although there are data on arrhythmogenic events
associated with the use of HCQ alone, such as corrected QT (QTc) prolongation, Torsade de pointes (TdP) or
bradycardia, there are insufficient data on its combination with moxifloxacin (MOX).
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Objective: The aim of our study is to analyze the effect of HCQ alone or in combination with the use of MOX
on QTc interval, heart rate, and arrhythmic events in patients with a diagnosis of COVID-19.

Methods: This is a single center cohort study of non-intensive care unit (ICU) patients hospitalized with cli-
nical signs consistent with pneumonia and at least one positive COVID-19 nasopharyngeal polymerase chain
reaction test result. QTc intervals and heart rates in patients whose treatment consisted of HCQ alone or its
separate combination with MOX at baseline and post-treatment were calculated and compared.

Results: 312 patients were included (median age of 42 [IQR: 31.25-57.75] years, 54.16% male). Patients
were divided into two groups based on their in-hospital treatment strategy as follows: HCQ alone (n: 166,
53.20%) or HCQ + MOX (n: 146, 46.79%). As compared to baseline, QTc intervals were significantly increased
in all patients after treatment (406.00 [388.00-422.00] ms vs 418.00 [401.00-435.00] ms, p< 0.001). When the
baseline QTc intervals were evaluated, there was no statistically significant difference between HCQ alone
and HCQ + MOX groups (403.00 [384.50-419.00] ms vs. 409.50 [390.00-425.00] ms, p: 0.086). After treatment
period, QTc intervals were significantly higher in HCQ + MOX group compared to the group in which pa-
tients only used HCQ (413.00 [398.00-430.00] ms vs. 426.50 [405.00-441.00] ms, p< 0.001). We found a signi-
ficant decrease in heart rate in both groups after treatment period. From 79.00 (70.00-88.00) bpm to 70.00
(63.00-79.00) bpm in HCQ alone group (p< 0.001) and from 80.00 (70.00-88.00) bpm to 70.50 (63.00-78.75)
bpm in HCQ + MOX group (p< 0.001). On the other hand, no statistically significant difference was observed
between the groups in terms of heart rates either before or after the treatment.

Conclusion: In this cohort study, patients who received HCQ for the treatment of COVID-19 were at high
risk of QTc prolongation, and concurrent treatment with MOX was associated with greater changes in QTc.
However, none of patients experienced malignant ventricular arrhythmia or death during treatment. Clini-
cians should carefully weigh risks and benefits with close monitoring of QTc if considering treatment with
HCQ especially concomitant use with MOX. Further prospective studies are needed to determine the exact
implications of these drugs on arrhythmias in patients with COVID-19.

Introduction

A number of undetermined pneumonia cases were re-
ported on December 31st 2019 in the city of Wuhan
in the state of Hubei of China." After a short period
of time, Centers for Disease Control and Prevention in
China insulated a new coronavirus as the active ingre-
dient of this pandemic which was referred to as severe
acute respiratory distress syndrome coronavirus 2 (SARS-
-CoV-2) in the epithelial cells of humans.? On February
12th 2020, World Health Organization (WHO) referred
the disease caused by SARS-CoV-2 as Coronavirus Dise-
ase 2019 (COVID-19), and the disease was announced to
be a pandemic on March 11th 2020.3 Since that particu-
lar date, over 100 million people have become infected,
and over a million people lost their lives due to the pan-
demic.

Although there is not a validated medication to pre-
vent or treat the COVID-19 infection, it is reported that
hydroxychloroquine (HCQ) which is an antimalarial medi-
cation alone or the combination of HCQ with other anti-
biotic and antiviral medications may have a positive ef-
fect on the clinic results and the viral load of the infected
patients.* The obtained results have led to the common
use of this treatment regimen in COVID-19 treatment
across the world. Furthermore, the research on vaccina-
tion and appropriate medical treatment are still continu-
ing. It is known that HCQ can cause fatal arrhythmia by
prolonging the QT interval in electrocardiography (ECG).
However, there are data stating that this situation is a
dosage-related situation.®

Since some of the patients who were admitted with
the initial diagnosis of COVID-19 infection cannot be di-
agnosed with atypical pneumonia determiner, these pa-
tients receive atypical pneumonia treatment along with
COVID-19 treatment. As in the other viral infections, an-

other significant morbidity and mortality reason in CO-
VID-19 patients is secondary bacterial infections. In the
treatment guide of Ministry of Health of the Republic of
Turkey, moxifloxacin (MOX), which is among the fluoro-
quinolone type antibiotics, is among the treatment op-
tions for this patient group. Similar to HCQ, MOX pro-
longs QT interval and has fatal side effect potentials.®

In the current study, it is aimed to research the effect
of HCQ alone and its combination with MOX on the pro-
longing of QT interval in the patients with COVID-19.

Methods

The current study is a retrospective observational stu-
dy examining the patients admitted with COVID-19
diagnosis and receiving their medical treatments in
accordance with the COVID-19 algorithm of the Mi-
nistry of Health of the Republic of Turkey (MHRT).”
Inclusion criteria were as follows: 1) patients diagno-
sed with COVID-19 by polymerase chain reaction (PCR)
test (SARS-CoV-2, gPCR Detection Kit by Bio-Speedy);
2) patients >18 years and were followed in in-patient
ward; 3) patients who were in sinus rhythm; 4) patients
whose ECG was taken before starting treatment and
after the treatment period. According to the hospital
protocol formed in the light of treatment recommen-
dations of MHRT COVID-19 potential diagnosed patient
and data in the literature in the process in which the
included patients were treated, on the first day, the
patients received 400 mg HCQ p.o. twice a day as their
load dosage, and on the subsequent days, the patients
received 200 mg HCQ p.o. twice a day as their five-day
treatment. The intravenous MOX 500 mg once a day
was administered for five days to the patients with su-
spicion of atypical pneumonia and/or secondary infec-
tion findings. The treatment regimen was administered
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by caring physicians in accordance with clinical and la-
boratory findings of patients. Blood calcium, magnesi-
um and potassium levels of the patients were measured
daily and electrolyte replacement was performed in pa-
tients with electrolyte imbalance.

Exclusion criteria were; patients with QRS width >120
ms before treatment, any bundle branch block, pre-exci-
tation syndromes, patients with an implantable cardio-
verter-defibrillator or cardiac resynchronization therapy,
patients with a cardiac pacemaker, patients who had a
rhythm other than sinus one, pregnant women, patients
who have to use other drugs (antipsychotics, antidepres-
sants, antiarrhythmics, other antimicrobials etc.) that
may cause QTc prolongation and patients with chronic
kidney failure (estimated glomerular filtration rate <60
ml/min/1,73 m? according to the Cockcroft-Gault for-
mula).

All patients included in the study had 12-lead ECG re-
corded at 50 mm/sec (Nihon Kohden EKG 1250). Baseline
ECGs were obtained prior to medication initiation and
control ECGs were obtained after medication completed
on the fifth day. Electrocardiographic analysis included
heart rhythm and rate, P-QRS-T intervals duration, atrio-
ventricular and intraventricular conduction disturbances
in all ECGs. All QT intervals obtained from an ECG were
manually measured from the onset of the first deflection
of QRS complex to the end of T wave on ECG papers. The
end of the T wave was determined by the tangent meth-
od. QT measurement was performed according to guide-
line proposed by expert panel.® Leads Il, V, or V, were
utilized for the measurement of the QT interval on ECG.
Measured longest QT interval was used. Two cardiologists
blind to the patient data performed ECG measurements
of QT intervals. In case of problems with measurement
and if discrepancy between these two cardiologists was
more than 5%, the third cardiologist was invited to re-
solve the problem. QT corrections were performed using
the Bazett method on the patients’ initial ECG and post-
treatment ECG. Since the Bazett method overestimated
the QTc interval, the Framingham method was used for
measurement in patients with a heart rate of 100 and
above.

Also, age, gender, body mass index (BMI), co-morbid
situations, creatinine, aspartate aminotransferase (AST) ,
alanine aminotransferase (ALT) and CRP which are labo-
ratory values, angiotensin-converting enzyme inhibitors
(ACE-I) and angiotensin receptor blocker (ARB) group an-
tihypertensive medication use and prognosis situations of
the patients were recorded. The patients with incomplete
data in their folders were called and the data were com-
pleted. For the current study, MHRT COVID-19 Scientific
Research Assessment Commission approval and Manisa
Celal Bayar University Ethical Committee (Manisa, Turkey)
approval were taken.

Statistical analysis was performed using IBM SPSS Sta-
tistics 26, and figures were constructed by using Graph-
Pad Prism 8. Categorical variables were summarized with
the use of frequencies and proportions and were com-
pared with the use of the Pearson’s chi-square test or
Fisher’'s exact test in cases where applicability conditions
were not met. Continuous variables were summarized as
median and interquartile range (IQR). The Shapiro-Wilk

test was used to check whether the continuous variables
were distributed normally. The ECG characteristics (QTc
interval and HR) of patients before vs. after treatment
period were compared using Wilcoxon signed rank test.
The Mann-Whitney U test evaluated whether there was
a significant difference between groups in terms of ECG
characteristics. In all analyses, p< 0.05 was taken to indi-
cate statistical significance.

Results

Patient demographics and characteristics

Three hundred and twelve non-ICU hospitalized CO-
VID-19 patients were retrospectively analyzed and inclu-
ded in this study. The study sample consisted of 54.16%
males with a median age of 42 (IQR: 31.25-57.75) years.
Patients were treated with HCQ alone or HCQ + MOX
combination during five days. The median length of fo-
llow-up was six (6-14) days. Clinical characteristics of all
population are presented in Table 1.The prevalence of
medical comorbidities was substantial, as 11.84% of pa-
tients had a history of hypertension, 12.17% had a histo-
ry of diabetes mellitus, 4.93% had a history of coronary
artery disease, 0.32% had a history of heart failure, and
10.52% had a history of chronic obstructive pulmonary
disease. Additionally, 20.72% of patients smoked. The
median BMI of the patients was 26.40 (23.87-29.30) kg/
mZ. Laboratory tests of the study population are reported
in Table 1. Seven patients (3.0%) died during their hos-
pital stay due to pulmonary failure without evidence of
ventricular arrhythmias.

Patients were divided into two groups based on their
in-hospital treatment strategy as follows: HCQ alone (n:
166, 53.20%) or HCQ + MOX (n: 146, 46.79%). The de-
mographic findings, comorbidities, and laboratory tests
of the study groups are shown in Table 1. Patients who
received HCQ + MOX were significantly older (39.50
[29.25-52.75] years vs. 48.00 [35.00-64.00] years, p<
0.001) and they also had significantly higher CRP levels
than patients who received only HCQ (0.42 [0.18-1.51]
mg/dl vs. 1.26 [0.34-3.44] mg/dl, p< 0.001). There were
no significant differences in terms of comorbidities in-
cluding hypertension, diabetes mellitus, coronary artery
disease, heart failure, chronic obstructive pulmonary dis-
ease and smoking between the two groups. Serum cre-
atinine, potassium, aspartate aminotransferase, alanine
aminotransferase, white blood cell and hemoglobin
levels were also similar between HCQ and HCQ + MOX
groups.

Electrocardiographic characteristics

All patients had a baseline ECG before starting treatment
and a repeat ECG after the five-day treatment. Individual
QTc intervals of all patients and treatment groups before
and after treatment are shown in Figure 1. As compared
to baseline, QTc intervals were significantly increased in
all patients after treatment (406.00 [388.00-422.00] ms vs
418.00 [401.00-435.00] ms, p< 0.001). It was found that
there was a significant prolongation in QTc intervals after
treatment compared to before treatment in the group
that receives both HCQ alone and HCQ plus MOX. In the
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Table 1 - Baseline characteristics and laboratory findings of the study population

Overall HCQ alone HCQ + MOX p-value
n (%) 312 166 (53.20%) 146 (46.79%)
Age, years 42.00 (31.25-57.75) 39.50 (29.25-52.75) 48.00 (35.00-64.00) < 0.001
Gender (male), n (%) 169 (54.16%) 89 (53.61%) 80 (54.79%) 0.835
BMI 26.40 (23.87-29.30) 26.57 (24.48-29.32) 25.96 (23.72-29.29) 0.269
Comorbidities, n (%)
HT 36 (11.84%) 15 (9.37%) 21 (14.58%) 0.161
DM 37 (12.17%) 15 (9.37%) 22 (15.27%) 0.116
CAD 15 (4.93%) 6 (3.75%) 9 (6.25%) 0.315
HF 1(0.32%) 1(0.62%) 0 (0%) 0.342
COPD 32 (10.52%) 15 (9.37%) 17 (11.80%) 0.491
Smoking 63 (20.72%) 40 (25.00%) 23 (15.97%) 0.053
Laboratory data
Creatinine, mg/dL 0.75 (0.62-0.87) 0.73 (0.62-0.84) 0.77 (0.62-0.88) 0.127
Potassium, mEqg/L 4.11 (3.92-4.40) 4.12 (3.95-4.40) 4.10 (3.90-4.40) 0.489
AST, pkat/L 26 (21-35) 26 (21-35) 26 (22-36) 0.489
ALT, pkat/L 26 (18-38) 28 (19-40) 25 (17-36) 0.207
WBC, 10%/uL 6.52 (4.81-8.58) 6.44 (5.15-8.51) 6.64 (4.74-8.57) 0.958
Hg, g/dL 13.40 (12.10-15.07) 13.40 (12.30-15.17) 13.40 (12.00-14.80) 0.527
CRP, mg/dL 0.71(0.24-2.13) 0.42 (0.18-1.51) 1.26 (0.34-3.44) < 0.001
Mortality 7 (3.00%) 5 (4.13%) 2 (1.78%) 0.294

ALT - alanine aminotransferase; AST — aspartate transaminase; BMI - body mass index; CAD - coronary artery disease; COPD - chronic
obstructive pulmonary disease; CRP — C-reactive protein; DM - diabetes mellitus; HCQ - hydroxychloroquine; HF - heart failure; Hg — hemo-
globin; HT - hypertension; MOX - moxifloxacin; WBC - white blood cell count.

Table 2 - Comparison of QTC interval and HR parameters of study population before and after treatment period

QTc (ms) HR (bpm)

Before After p-value Before After p-value
g]\-legrrzll) 406.00 (388.00-422.00)  418.00 (401.00-435.00) < 0.001  79.00 (70.00-88.00) 70.00 (63.00-79.00) < 0.001
HCQ alone 4
(n: 166) 03.00 (384.50-419.00)  413.00 (398.00-430.00) < 0.001  80.00 (70.00-88.00) 70.50 (63.00-78.75) < 0.001
HCQ + MOX
(n: 146) 409.50 (390.00-425.00)  426.50 (405.00-441.00) < 0.001  79.00 (70.00-89.25) 70.00 (63.00-81.00) < 0.001

HCQ - hydroxychloroquine; HR - heart rate; MOX — moxifloxacin; QTC - corrected QT.

Table 3 - Comparison of electrocardiography parameters between groups

HCQ alone HCQ + MOX p-value
(n: 166) (n: 146)
Before treatment
QTc (ms) 403.00 (384.50-419.00) 409.50 (390.00-425.00) 0.086
HR (bpm) 80.00 (70.00-88.00) 79.00 (70.00-89.25) 0.961
After treatment
QTc (ms) 413.00 (398.00-430.00) 426.50 (405.00-441.00) < 0.001
HR (bpm) 70.50 (63.00-78.75) 70.00 (63.00-81.00) 0.472
A QTc (ms) 16.50 (7.00-25.00) 18.50 (8.00-32.25) 0.073

HCQ - hydroxychloroquine; HR - heart rate; MOX - moxifloxacin; QTC - corrected QT.
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Fig. 2 - Comparison of pre- and post-treatment QT intervals be-
tween treatment groups. HCQ - hydroxychloroquine; MOX - mo-
HCQ alone group xifloxacin.
550 = ~ p<0.0001 |
500) . When the baseline QTc intervals were evaluated, there
was no statistically significant difference between HCQ
~ alone and HCQ + MOX groups (403.00 [384.50-419.00]
7 4504 g ms vs. 409.50 [390.00-425.00] ms, p: 0.086) (Table 3). As
F_.I demonstrated in Figure 2, after treatment period, QTc in-
O 400+ ] tervals were significantly higher in the HCQ + MOX group
' compared to the group in which patients only used HCQ
350 (413.00 [398.00-430.00] ms vs. 426.50 [405.00-441.00] ms,
e p< 0.001). Although the post-treatment QTc intervals
300 ' ; were significantly different between the groups, there
Before After was no significant difference between the A QTc (the
difference between the QTc intervals before and after
the treatment) values (16.50 [7.00-25.00] ms vs. 18.50
[8.00-32.25] ms, p: 0.073) (Table 3). QTc >500 ms, which is
HCQ + MOX group . considered to be a significant prolongation of the QTc in-
550 = p<0.0001 . terval, was observed in one patient in HCQ alone group,
: ' and in four patients in the HCQ + MOX group after the
500 treatment period. All of these patients were female, and
the median age was 75 (53-83) years. Also, the median
= 450 QTc interval was 447 (430-450) ms before treatment. It
£ was significantly higher when compared with the pa-
] tients whose QTc interval was below 500 ms after the
o 400+ treatment period. When compared with the patients who
have a QTc interval of less than 500 ms, no significant dif-
350 ference was observed between the two groups in terms
of comorbid conditions and laboratory parameters. An-
300 I I other parameter that indicated significant QTc interval
Before After prolongation, A QTc >60 ms was seen in one patient in
the HCQ alone group and in seven patients in the HCQ +

Fig. 1 - Individual QTc intervals of patients according to treatment
groups before and after treatment. HCQ - hydroxychloroquine;
MOX - moxifloxacin.

group that received HCQ alone, the median QTc inter-
val was 403.00 (384.50-419.00) ms before treatment and
413.00 (398.00-430.00) ms after treatment (p< 0.001). On
the other hand, in HCQ + MOX group, the median QTc
interval was 409.50 (390.00-425.00) ms before treatment
and 426.50 (405.00-441.00) ms after treatment (p< 0.001)
(Table 2).

MOX group. There were no instances of ventricular tachy-
cardia, ventricular fibrillation, or significant conduction
delay during follow-up.

After the treatment period, we found a significant de-
crease in heart rate in both groups. From 79.00 (70.00-
88.00) bpm to 70.00 (63.00-79.00) bpm in HCQ alone
group (p< 0.001) and from 80.00 (70.00-88.00) bpm to
70.50 (63.00-78.75) bpm in HCQ + MOX group (p< 0.001)
(Table 2 and Fig. 3). However, none of the patients devel-
oped symptomatic bradycardia. On the other hand, no
statistically significant difference was observed between
the groups in terms of heart rates either before or after
the treatment (Table 3 and Fig. 4).
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Fig. 3 - Individual HR of patients according to treatment groups
before and after treatment. HCQ - hydroxychloroquine; HR - heart
rate; MOX — moxifloxacin.

Discussion

In the current study, a significant prolonging in the QTc
intervals of all the patients who were admitted to the hos-
pital for their medical treatment for COVID-19 (non-ICU)

p: 0.961 p: 0.472
1504  +— —
2 > -
1004 = 2 s % HCQ alone
b - e & 2 HCQ + MOX

HR (bpm)
s
\ -
(g
-
'
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Before After

Fig. 4 - Comparison of pre- and post-treatment HR between treat-
ment groups. HCQ - hydroxychloroquine; HR - heart rate; MOX -
moxifloxacin.

after their treatments according to their baseline values.
Furthermore, a significant QTc prolongation compared
to baseline levels was found in both treatment groups.
When the two groups are compared, no significant dif-
ference was found between their pre-treatment baseline
QTc values. After the treatment, QTc values of both HCQ
combined with MOX group has a significant prolonging
when compared with HCQ alone group. A decrease in he-
art rate was observed in both treatment groups after the
treatment period. The decrease in heart rate of the pati-
ents who used HCQ alone and HCQ with MOX was found
statistically significant.

The in vitro studies have shown that HCQ, which has
been used in the treatment of malaria and rheumatic dis-
eases for many years, prevents the entrance of SARS-COV-2
and its replications.® On the other hand, it is also empha-
sized that HCQ can play a role in bringing cytokine storm,
which emerges in the late periods of the disease, under con-
trol with the immunomodulatory effect of it. HCQ, which
was first used in China - the starting point of the pandemic
— and then used in several countries with the studies sup-
porting its effectiveness in the treatment of COVID-19, took
its part as well in the treatment algorithm prepared by the
Ministry of Health in Turkey.” In the light of adverse data
related to HCQ, some of the countries excluded the medica-
tion from their treatment algorithms. One of the greatest
drawbacks of HCQ treatment is QT prolongation and the ar-
rhythmic events related to this, and eventually, death. HCQ
cause prolonged QT by inhibiting voltage-gated sodium
and potassium channels, which can result in arrhythmia and
sudden cardiac death. In a cohort study, which included 90
patients conducted by Mercuro et al., the risk of prolonged
QT was, determined high in the patients who received HCQ
because of COVID-19 related pneumonia and TdP was ob-
served in only one patient." On the other hand, in another
study in which 119 patients using HCQ were included, al-
though TdP or arrhythmogenic deaths were not observed,
it was found out that there was a significant prolonging in
the QTc values during the treatment process.?

It was displayed in vitro that HCQ causes bradycardia by
causing sinoatrial node inhibition through If channels."
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In a study on systemic lupus erythematosus (SLE) patients,
it is revealed that the heart rate decreasing effect of HCQ
was dosage dependent. The resting heart rate of the pa-
tients that receive high dosage was found 11% lower." In
the study conducted by Romani et al. in order to evaluate
the cardiotoxic effects of HCQ use before COVID-19 and
during the pandemic, while medication-related cardio-
myopathy and conduction abnormalities were observed
more frequently in the pre-pandemic period; pandemic
period ventricular arrhythmia and sinus bradycardia were
reported statistically more significantly when compared
to pre-pandemic period."” It is emphasized that in pre-CO-
VID-19 period, chronic use of HCQ can cause high cumula-
tive dose-dependent metabolic induced cardiac toxicity,
and on the other hand, the close cardiac monitorization
of COVID-19 patients in the light of guidelines can cre-
ate this difference. Although the HCQ dose is low in our
study, a significant decrease in the heart rate that is relat-
ed to the medication was observed after the treatment.

In our center, mostly MOX was preferred for the pa-
tients in whom atypical pneumonia could not be ruled out
and for the patients who are thought to have a secondary
infection. MOX is an antibiotic of fluoroquinolone group,
which inhibits bacterial type 2 topoisomerase activity and
can cause QT segment prolonging just like other group
members. MOX prolongs QT interval by blocking the
rapid component of the delayed rectifier potassium cur-
rent (IKr) in the heart.’® Furthermore, in case there are
risk factors such as long QT syndrome, female gender, old
age, bradycardia, electrolyte disorders, cardiac disease
history, liver and kidney disorders and comorbid QT pro-
longing medications in MOX use, the risk of prolonged
QT and TdP increases."” In a study where HCQ and MOX
were combined in the treatment of COVID-19 pneumo-
nia, the QTc values significantly increased on the fifth day
of the treatment.’® However, it is hard to speculate if QT
prolonging stems from HCQ or MOX since no comparison
had been made with the group that used HCQ alone in
that study. In our study, a significant QTc prolonging was
observed in the patient group, which used HCQ and MOX
combination when compared to the group of patients us-
ing HCQ alone. This situation can be interpreted as that
the use of MOX together with HCQ causes a synergistic
effect on QT interval prolongation. However, no arrhyth-
mia and arrhythmia related mortality was observed. Al-
though there are no other studies conducted in terms of
MOX use safety in COVID-19 patients, more studies on
safe medication use in these patients are needed.

As the groups could not be randomized due to the
retrospective nature of our study, it is seen that there
is a significant age difference between the two groups.
Although age was found to be an independent predic-
tor for QT interval prolongation in previous studies, the
cut-off value was reported as 68 years."” In our study, the
median age was 42 years in the combination group and
39.5 years in the group that received HCQ alone. Con-
sequently, although there is a significant age difference
between the groups, considering the median ages, it will
be seen that both groups are not in the age group which
creates a risk in terms of QT prolongation.

There are many drugs that can cause QT interval pro-
longation. Although more QT interval prolongation is

expected in patients who use more than one drug com-
pared to those who use one drug, in a study, there was no
difference in terms of QT prolongation among those who
used one or more drugs that could prolong the QT in-
terval.” On the contrary, in another study, significant QT
interval prolongation was not observed in patients using
only an antipsychotic drug, while significant QT interval
prolongation was found in those combined with antide-
pressants or lithium.? In our study, a significantly higher
QT interval prolongation was observed in the combina-
tion group of HCQ and MOX compared to the group that
received only HCQ. With the use of two drugs together,
more QT interval prolongation can be explained by two
mechanisms. The first is due to the synergistic blockade
effect of both drugs on Herg potassium channels, and the
second is that the two drugs are metabolized in the same
way and cause an increase in drug blood levels as a result
of affecting each other’s pharmacokinetics.

In the current study, we found out that when com-
bined with HCQ, MOX causes a significant decrease in
heart rate. No data can be found suggesting that MOX
alone causes bradycardia. In the pharmacological safety
study of the medication, it was determined that it causes
a prolonged QT, yet no change in heart rate or blood
pressure.?’ Also, it is revealed that MOX in a standard
clinical dosage can cause a mild increase in the heart rate
in some individuals which can be significant.?

When all the patients in the study are evaluated, QTc
intervals of only five patients were found 500 ms and
above. When these patients were monitored, no arrhyth-
mic cases were observed in any of these patients. In the
global scale, the lesser number of QTc >500 ms patients
can be explained by a higher mean age in other similar
studies. Also, when both the patient groups are consid-
ered, it is found out that seven (3.0%) patients lost their
lives, and none of the patients’ cause of death was ar-
rhythmia related. After discharge, all our patients were
contacted via phone, and arrhythmic cases and mortal-
ity were asked. No cases were detected in any of the pa-
tients.

Conclusions

As researchers, we have determined that HCQ, when used
alone or with MOX used in COVID-19 treatment, causes a
significant prolonging in QTc. Moreover, when it is com-
bined with MOX, the prolonging in QTc interval is signi-
ficantly higher when compared with HCQ alone. Despite
the fact that they are used in a combination with HCQ,
our data is the first study in the literature showing that
when combined with MOX, there is a significant prolon-
ging in QTc when compared with HCQ alone treatment.
The clinically significant QTc prolonging (QTc =500 ms)
was observed in only five patients, and no arrhythmic
cases and related cardiac mortality was found. We can
explain our lower rates by considering that our patient
group has a lower level of arrhythmic risk factor when
compared to the other studies. In order to evaluate the
effect of MOX on QT interval and arrhythmic cases, more
studies are needed. In the light of our study data, it is
concluded that the patients receiving HCQ and HCQ and
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MOX combination treatments should be observed in
terms of bradycardia even though it is not symptomatic
or needs intervention.

Limitations

As a retrospective study during an ongoing pandemic,
this study has several limitations. The most important li-
mitation of the study is that it is not randomized blinded.
Larger, multicenter, prospective studies are required to
confirm our preliminary findings. Since our study, popu-
lation consists of only the non-ICU patients who are fo-
llowed up in the ward. The QT interval prolonging and
arrhythmic cases can be different from our findings in the
patients who are in clinically severe condition.
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Kontext a cile: ,No-reflow” fenomén spojeny s Umrtim na kardiovaskularni onemocnéni pfedstavuje zavaz-
nou komplikaci perkutanni koronarni intervence. Pokud jsou znamy klinické a angiografické parametry pa-
cienta, skére SYNTAX Il (SS-11) predikuje mortalitu pacientd s akutnim koronarnim syndromem (AKS). Cilem
této studie je zjistit vztah mezi ,no-reflow” fenoménem a SS-Il.
Pacienti a metody: Do studie bylo zafazeno 255 po osobé nésledujicich pacientt (210 [82,3 %] muzd, prd-
mérny vék 55 [18-90] let) s akutnim infarktem myokardu predni stény s elevacemi useku ST (anterior ST-
-segment elevation myocardial infarction, STEMI), u nichz byla provedena primarni perkutanni koronarni
intervence. Pacienti byli rozdéleni do dvou skupin; jedné s ,no-reflow” fenoménem a druhé s obnovenym
pratokem krve (,reflow”). Zaznamenavaly se demografické parametry, komorbidity i biochemické parame-
try a byly vypocteny hodnoty skore SYNTAX | (SS-1) i SS-1I pacient(.
Vysledky: Skupina ,no-reflow” byla starsi. Hypertenze byla pfitomna castéji ve skupiné ,no-reflow"” nez
ve skupiné s obnovenim pratoku krve (p = 0,007). U pacientl s ,no-reflow” byly naméfeny vyssi hodnoty
troponinu (jak pfi pfijmu, tak maximalni), TIMI frame count, hodnoty SS-I a SS-II byly statisticky vyznamné
vyssi u pacientd s ,no-reflow”. V logistické regresni analyze byla hodnota SS-Il (pomér sanci [odds ratio, OR]
1,096; 95% interval spolehlivosti [confidence interval, CI] 1,058-1,135; p < 0,001) nezavisle spojena s ,no-
-reflow” fenoménem. V analyze kiivky ROC predikovala mezni hodnota > 24,85 piitomnost ,no-reflow”
fenoménu se senzitivitou 75,9 % a specificitou 59,2 % (AUC 0,721 [0,637-0,805], 95% CI; p < 0,001).
Zavér: U pacientl se STEMI, zvl&sté s akutnim infarktem myokardu pfedni stény, je hodnota SS-Il nezavisle
spojena s ,no-reflow” fenoménem jako fatalni a ¢astou komplikaci AKS.

© 2021, CKS.

ABSTRACT

Background and objectives: The no-reflow phenomenon associated with cardiovascular mortality is one of
the serious complications of percutaneous coronary intervention. Also, having both clinical and angiogra-
phic parameters, SYNTAX score-Il (SS-1l) predicts mortality in patients with acute coronary syndrome (ACS).
The aim of this study is to investigate the association of the no-reflow phenomenon with SS-II.

Subjects and methods: 255 consecutive participants (210 [82.3%] male, median age; 55 [18-90] with acute
anterior ST-segment elevation myocardial infarction (STEMI) undergoing primary percutaneous coronary
intervention were enrolled in the study. Patients were divided into two groups as follows: those with no-re-
flow and those with reflow. Demographic features, comorbidities, biochemical parameters were recorded.
SYNTAX score-I (SS-1), and SS-Il of the patients were calculated.

Results: No-reflow group was older. Hypertension was more frequent in the no-reflow group than that of
the re-flow group (p = 0.007). Troponin levels (both on admission and peak), TIMI frame count, SS-I, and SS-
-1l were significantly higher in patients with no-reflow. In logistic regression analysis, SS-Il (odds ratio [OR]:
1.096, 95% confidence interval [Cl]: 1.058-1.135; p< 0.001) was independently associated with the no-reflow
phenomenon. A cut-off value of > 24.85 predicted no-reflow, with 75.9% sensitivity and 59.2% specificity
(AUC: 0.721 [0.637-0.805], 95% Cl, p< 0.001) in ROC curve analysis.

Conclusion: In STEMI patients, particularly acute anterior MI, SS-1l is independently associated with the no-
-reflow phenomenon, which is a fatal and frequent complication of ACS.
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Introduction

Coronary heart disease is still one of the leading causes
of death throughout the world.! Considering the clini-
cal results, primary percutaneous coronary intervention
(PPCI) is the best option in the treatment of ST-segment
elevation myocardial infarction (STEMI).? The no-reflow
phenomenon is a common complication of PPCl, which
is characterized by myocardial perfusion impairment wi-
thout any visible proof of vascular occlusion.>* Besides,
there is a growing body of evidence revealing that seve-
ral mechanisms, such as endothelial dysfunction, reper-
fusion, ischemia-related injury, distal thromboembolism,
and microvascular arterial spasm, play a role in the patho-
physiology of this phenomenon.>® Impaired myocardial
perfusion occurring in this phenomenon is also associated
with a poor prognosis.”

In STEMI patients, various scores, among which the
SYNTAX score is well-known, are used to determine the
severity of cardiovascular disease and to predict complica-
tions. The SYNTAX score calculated on coronary angiog-
raphy not only demonstrate the extent of coronary artery
disease but also gives us information about the outcome.®
Given the limitations of the SYNTAX score, such as the
clinical characteristics of individuals, the SYNTAX score-I|
(SS-11) was developed to better predict mortality in pa-
tients with complex lesions.® Therefore, in order to com-
pensate for this deficiency, SS-Il is calculated by taking
into account age, gender, left ventricular ejection frac-
tion (LVEF), creatinine clearance, chronic obstructive pul-
monary disease (COPD), and peripheral vascular disease,
together with the SYNTAX score | (S5-1). In this way, the
SS-1l can be used as a more effective and customized tool
in the management of complex coronary artery disease.'
In addition, high SS-1I predicts major cardiac events, tar-
get vessel revascularization, recurrent myocardial infarc-
tion."12

The present study aims to examine the relationship be-
tween SS-Il and the no-reflow phenomenon in patients
with acute anterior myocardial infarction.

Methods

Study population and design

In our single-center study with a retrospective cohort
design, 255 consecutive patients with acute anterior
myocardial infarction who met the following inclusion
criteria: a) being a participant aged >18 years, b) were
hospitalized within 12 hours from the onset of symptoms,
¢) underwent PPCl, were enrolled in the study. Patients
with prior coronary artery bypass grafting, stent throm-
bosis, chronic liver failure, cardiogenic shock, an active
infection, or cancer were excluded from the study. We
divided the participants into two groups as follows: with
the no-reflow group and without the no-reflow group.

The study protocol and identification of risk factors
The ST-segment elevation is considered suggestive of on-
going coronary artery acute occlusion in the following
cases: at least two contiguous leads with ST-segment ele-
vation >2.5 mm in men < 40 years, >2 mm in men >40

years, or >1.5 mm in women in leads V-V, and/or >1mm
in the other leads (in the absence of left ventricular [LV]
hypertrophy or left bundle branch block [LBBB])." Pati-
ents receiving antihypertensive therapy or those with
arterial blood pressure measurement > 140/90 mmHg in
at least two different measurements were considered hy-
pertensive.’ The diagnosis of hyperlipidemia was made
according to the European Society of Cardiology (ESC)
guidelines on dyslipidaemias in patients receiving lipid-
-lowering therapy or those with a high blood level of
lipid." Of individuals in the study, those with a known
diagnosis of diabetes mellitus (DM) (including those using
oral anti-diabetic or insulin before), with fasting glucose
>126 mg/d| or postprandial glucose > 200 mg/dl, or with
HbA, 6.5% were defined as DM."®

Blood sampling

Hemogram, lipid profile, kidney and liver function tests,
and high sensitivity cardiac troponin T (hs-cTnT) (on ad-
mission and peak level) were obtained from all patients
included in the study via venous blood samples taken
before the procedure. Plasma triglyceride,low-density li-
poprotein (LDL), high-density lipoprotein (HDL), glucose,
uric acid, and creatinine concentrations were measured
with an automated chemistry analyzer (Abbott Aero set,
Minnesota, USA) using commercial kits (Abbott). Creatine
kinase MB (CK-MB) activity was measured with an assay
that used 2 monoclonal antibodies (CK-MB STAT) on an
Elecsys 2010 analyzer (Roche Diagnostics, Basel, Switzer-
land) by electrochemiluminescence immunoassay. Plasma
N-terminal pro-brain natriuretic peptide (NT-proBNP) was
measured by electrochemiluminescence (Roche Diagnos-
tics, Basel, Switzerland). e-GFR was calculated according
to the Modification of Diet in Renal Disease (MDRD) for-
mula. All data were recorded.

Coronary angiography procedure

Coronary angiography was performed for all patients
using 7 French catheters through the femoral approach.
Angiographic images were evaluated by an independent
invasive cardiologist who was blinded to the data of the
patients included in the study. Clopidogrel (600 mg loa-
ding, 75 mg maintenance dose), acetylsalicylic acid (300
mg), and unfractionated heparin (70-100 IU/kg bolus,
30-50 IU/kg maintenance in prolonged procedures) were
administered to the patients during angiography. The
diagnosis of the no-reflow phenomenon was defined as
a flow of TIMI Il or less without the presence of dissecti-
on, mechanical obstruction, significant residual stenosis,
or other plausible causes."” TIMI frame count was assessed
by a quantitative method previously defined by Gibson.'®
Unless there were any specific contraindications, tre-
atment of acute myocardial infarction such as dual an-
tiplatelet, statin, beta-blocker, and angiotensin receptor
blocker or angiotensin-converting enzyme inhibitor were
administered to the patients after angiography.

Syntax score-Il and its parameters

SS-1l was calculated based on the data obtained from
pre-intervention angiographic images using an on-
line calculator (http:/syntaxscore.com). Age, gender,
and other demographic characteristics of the patients
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were also recorded. LVEF was calculated according to
Simpson’s method. COPD is a common, preventable, and
treatable disease, which is characterized by persistent
respiratory symptoms and airflow limitation that is due
to airway and/or alveolar abnormalities usually caused
by significant exposure to noxious particles or gases and
influenced by host factors including abnormal lung de-
velopment. We practiced approaches under current re-
commendations in the diagnosis and treatment of COPD
while calculating the SS-11."° The diagnosis of peripheral
artery disease was made according to the 2017 ESC peri-
pheral artery disease guidelines.?®

Statistical analysis

All statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 20.0 (SPSS Inc., Chicago,
IL, USA). The normality distribution of continuous vari-
ables was tested with an analytical (Kolmogorov-Smir-
nov test) method and visual methods (histograms and
probability plots). Continuous variables are expressed
as mean #* standard deviation or median (minimum-
maximum) as appropriate, whereas categorical varia-
bles are expressed as number (n) and percentage (%).
Chi-square or Fisher exact test was used for comparison
of categorical data. Student t-test or Mann-Whitney
U test was used to compare continuous variables be-
tween the two groups as appropriate. Spearman corre-
lation analysis was used to investigate the association
between SS-Il and possible parameters. Receiver opera-
ting characteristic (ROC) curve analysis was used to de-
termine the predictive value of the independent predic-
tor. The optimal cut-off value was calculated using the
youden-index. Multivariate logistic regression analysis
identified clinical predictors of no-reflow. Confounders
with a p-value < 0.10 in the univariate analysis were
included in the forward conditional multivariate logi-
stic regression analysis. A two-tailed p-value of < 0.05
was considered statistically significant.

Results

In our retrospective study, 255 participants with acu-
te anterior myocardial infarction who underwent PPCI
were consecutively included in the study (210 [82.3%]
male, median age 55 [18-90]. Median age was higher
in patients with no-reflow (60 [33.0-90.0]) than in the
group without no-reflow (53 [18.0-85.0] [p = 0.009]).
Culprit lesions on angiography were as follows; LAD
in 244 participants (95.7%), followed by diagonals in
10 (3.9%), and RCA in 1 (0.04%), due to wrapping RCA
around the apex. The most common comorbidity in the
overall population of the study was smoking (69.4%)
followed by family history (44.3%), hypertension (HT)
(36%), DM (21.1% ), hyperlipidemia (HLP) (15.6%). Eld
and HT were significantly higher in the no-reflow group
(p = 0.001, p = 0.007, respectively). NT-proBNP, tropo-
nin levels on admission, and peak troponin levels were
significantly higher in the no-reflow group. Detailed de-
mographic characteristics, comorbidities, laboratory fin-
dings, echocardiography, and angiography results of the
patients are shown in Table 1.
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Fig. 1 - Scatter plot diagram of the relationship of TFC with SS-II.
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Fig. 2 - Receiver operating characteristic (ROC) curve of SYNTAX
score-ll for the diagnosis of the no-reflow phenomenon.

There was no significant difference in terms of LVEF
between the two groups (p = 0.10). TIMI frame count,
SS-1, and SS-1l were also significantly higher in the no-
reflow group. Parameters that may be associated with
SS-1l are shown in Table 2. TIMI frame count, which is
a quantitative method of assessing coronary artery flow,
was significantly correlated with SS-1l (p< 0.001) (Fig.1).
Although the frequency of current smoker was higher
in the reflow group than that of the no-reflow group
(75.1% vs 48.1%, p< 0.001), smoking showed a protec-
tive effect on the no-reflow phenomenon in the univari-
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Table 1 - Comparison of baseline characteristics of the patients with STEMI

Variable No-reflow group (n = 54) Reflow group (n = 201) All (n = 255) p-value
Demographic and clinical features
Age (year) 60.0 (33.0-90.0) 53.0 (18.0-85.0) 55.0 (18.0-90.0) 0.001
Gender (male), n (%) 38 (70.3) 172 (85.5) 210 (82.3) 0.009
BMI (kg/m?) 26.7 (19.0-36.5) 26.9 (11.6-44.2) 26.8 (11.6-44.2) 0.805
Current smoker, n (%) 26 (48.1) 151 (75.1) 177 (69.4) < 0.001
Ejection fraction (%) 42.3+7.5 44.1+6.8 43.7+7.0 0.101
Comorbidities
DM, n (%) 14 (25.9) 40 (19.9) 54 (21.1) 0.336
HT, n (%) 28 (51.9) 64 (31.8) 92 (36.0) 0.007
CAD, n (%) 2(3.7) 11 (5.5) 13 (5.0) 1.000
HLP, n (%) 7 (13.0) 33 (16.4) 40 (15.6) 0.535
Family history, n (%) 23 (42.6) 90 (44.8) 113 (44.3) 0.774
PAD, n (%) 10 (18.5) 19 (9.5) 29 (11.4) 0.062
COPD, n (%) 12 (22.2) 28 (13.9) 40 (15.7) 0.137
Laboratory findings
LDL (mg/dL) 131.0 (53.0-207.0) 129.0 (50.0-298.0) 133.5 (50.0-298.0) 0.857
HDL (mg/dL) 42.0 (23.0-74.0) 38.0 (17.0-86.0) 40.4(17.0-86.0) 0.006
Triglyceride (mg/dL) 105.0 (39.0-732.0) 126.0 (29.0-1296.0) 161.7 (29.0-1296.0) 0.277
Creatinine (mg/dL) 0.9 (0.4-8.2) 0.8 (0.3-2.3) 0.9 (0.3-8.2) 0.261
Uric acid (mg/dL) 5.2 (2.6-9.8) 5.3(1.7-10.2) 5.4 (1.7-10.2) 0.789
GFR (ml/min/1.73 m?) 100.4 (8.5-232.4) 115.6 (42.9-245.6) 112.4 (8.5-245.6) 0.022
CK-MB, on admission (U/L) 11.8 (0.7-300.0) 7.4 (0.3-300.0) 49.5 (0.3-300.0) 0.052
Troponin T, on admission (ug/L) 351.0 (3.0-10000.0) 104.2 (3.0-10000.0) 134.2 (3.0-10000) 0.019
Troponin T, peak (g/L) 6247.0 (271.4-10000.0) 4362.0 (28.9.0-10000.0) 5191.1 (28.9-10000) 0.036
NT-proBNP (pg/mL) 488.3 (18.7-9083.0) 139.6 (4.5-17200.0) 770.4 (4.5-17200.0) < 0.001
Angiographic findings
TIMI frame count 60.0 (26.0-130.0) 31.0 (10.0-49.0) 37.7 (10.0-130.0) < 0.001
SYNTAX score-| 19.8+6.4 17.1£5.7 17.7+6.0 0.008
SYNTAX score-II 29.9 (10.5-60.2) 24.5 (10.5-52.2) 27.0 (10.5-60.2) < 0.001

Data are presented as number and percentages (%), mean + standard 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; COPD - chronic obstructive pulmonary
disease; DM - diabetes mellitus; HDL - high-density lipoprotein; HLP - hyperlipidemia; HT — hypertension; GFR - glomerular filtration rate;
LDL - low-density lipoprotein; NT-proBNP — N-terminal pro-brain natriuretic peptide; PAD - pulmonary artery disease.

Table 2 - Parameters significantly correlated with SYNTAX score-Il

r* P

SYNTAX score-| 0.454 < 0.001 ate regression analysis (OR = 0.307, 95% Cl: 0.165-0.573,
Body mass index, kg/m? ~0.022 0.723 p<0.001). This effect, however, got lost after adjusting for
— : confounding factors. A forward conditional multivariate
Low-density lipoprotein, mg/dL -0.102 0.106 logistic regression analysis was performed to determine
High-density lipoprotein, mg/dL 0.256 < 0.001 predictors of no-reflow phenomenon in patients who
NT-proBNP, pg/mL 0.425 < 0.001 underwent PPCl. SS-II (OR = 1096, 95% Cl: 1058—1135,
i . p< 0.001) predicted the no-reflow phenomenon in the re-
FETPELIT 1 S o, il e S gression analysis (Table 3). ROC curve analysis was carried
Troponin T, peak, g/L 0.349 <0.001 out to determine the possible cut-off value of SS-Il for
TIMI frame count 0.359 <0.001 predicting the no-reflow phenomenon. A cut-off value

of higher than 24.85 predicted no-reflow phenomenon,
with 75.9 % sensitivity and 59.2 % specificity (AUC: 0.721
[0.637-0.805], 95% Cl, p< 0.001) (Fig. 2).

*Spearman correlation. NT-proBNP - N-terminal pro-brain natriure-
tic peptide.
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Table 3 - Independent risk factors for no-reflow phenomenon

Variable Univariate analysis
OR (95 % CI)

DM 1.409 (0.699-2.838)

Current smoker 0.307 (0.165-0.573)

HT 2.305 (1.252-4.246)

HDL, mg/dL 1.033 (1.006-1.061)
NT-proBNP, pg/mL 1.000 (1.000-1.001)
Peak troponin T, g/L 1.000 (1.000-1.000)

SS-l 1.070 (1.035-1.105)

Multivariate analysis
p-value OR (95 % Cl) p-value
0.337 - -
< 0.001 - -
0.007 - -
0.017 - -
0.007 - -
0.036 - -
< 0.001 1.096 (1.058-1.135) < 0.001

p-value < 0.05 was considered significant. Nagelkerke R2: 0.172, p< 0.001.
DM - diabetes mellitus; HT — hypertension; HDL - high-density lipoprotein; NT-proBNP — N-terminal pro-brain natriuretic peptide; SS-1l -

SYNTAX score-lIl.

Discussion

In the present study, the association of SS-Il with no-re-
flow phenomenon was evaluated in patients with acute
anterior myocardial infarction undergoing PPCI, and SS-II
was demonstrated as a good predictor of no-reflow.

Current studies have demonstrated the relationship
between anatomical SS (SS-I) and the no-reflow phenom-
enon.?"?? The no-reflow phenomenon, which is a serious
complication occurring after PPCI, is associated with poor
prognosis.? In the literature, the incidence of no-reflow
in acute myocardial infarction patients ranges from 2.3%
to 32.8%.2"?* Various mechanisms, distal embolism aris-
ing from intracoronary thrombus is one of the most
prominent, play a role in the pathophysiology of the
no-reflow phenomenon.? Also; inflammation, platelet
activation,?” coronary microvascular spasm, and reperfu-
sion injury?® also can be presented as other causes of this
phenomenon. The no-reflow phenomenon is more com-
mon in patients with “high SS-1” indicating the severity
of coronary artery disease. This is thought to be caused
by the fact that diffuse coronary artery disease is related
to impaired microcirculation resistance, which affects epi-
cardial blood flow.?

In the SYNTAX study: advanced age, female gender,
COPD, renal failure and low LVEF, and peripheral artery
disease were associated with mortality.?® SS-II is calcu-
lated by adding certain clinical data to SS-I, which is the
anatomical scoring obtained from angiographic images.
Farooq et al. demonstrated the SS-1I score was found to
be more successful than SS-I in predicting 4-year mortal-
ity in patients with complex coronary artery disease.® In
a study carried out by Askin et al. 126 STEMI patients who
underwent PPCI, 44 of whom developed no-reflow phe-
nomenon, were included in the study, and SS-Il was sig-
nificantly higher in the no-reflow group. SS-Il and incom-
plete ST resolution strongly predicted the development
of major cardiac events (MACE) in this study.3' When com-
pared with the present study, we included patients with
acute anterior MI, a subgroup of STEMI, in our study and
did not calculate the MACE index, but demonstrated that
high SS-1l with a higher number of patients than Askin et

al. strongly predicted no-reflow phenomenon. In a study
on STEMI patients conducted by Yesin et al.;*? a total of
193 patients, including 42 patients with no-reflow, were
enrolled. The study showed SS-Il and LVEF were more ef-
fective and successful than SS-I in predicting no-reflow.
Although we found no relationship between LVEF and
no-reflow, we showed that SS-Il predicted no-reflow, in
line with his study.

An independent relationship of age with no-reflow
has been demonstrated in some studies.?"3* Diffuse
coronary atherosclerosis, vascular calcification, distal
embolization, and microcirculatory disorders, which
increase in frequency with aging, play a role in the de-
velopment of no-reflow. These pathophysiologies that
contribute to the development of the no-reflow phe-
nomenon could be, to a certain extent, attributed to
neurohumoral and autonomic changes associated with
aging and impaired collateral circulation.?® In a study
conducted by Liang et al.,® similar to our study, the
no-reflow group was older than without the no-reflow
group and there was an independent relationship be-
tween age and no-reflow.-

Conflicting results are available on the association
of smoking with no-reflow. In the study carried out by
Arbel et al., a strong relationship was found between
smoking and the no-reflow phenomenon.3 Otherwise, in
the studies conducted by Hong et al.*” and Shemirani et
al.,*® no significant relationship was found between no-
reflow and smoking. Another study showed postproce-
dural thrombolysis in myocardial infarction (TIMI) flow
grade, and TIMI frame were better in smokers.>® In ad-
dition, Pepa et al. detected less no-reflow phenomenon
in the smoker subgroup among STEMI patients undergo-
ing PPCL% Several investigators also demonstrated that
smokers had higher reperfusion rates than non-smokers
after fibrinolytic treatment.?® These results may attribute
to certain features of smokers such as healthier coronary
artery risk profile, smaller plaque burden, and less ex-
tensive atherosclerotic disease.*'*? In our study, the fact
that the smoker group was younger than the non-smoker
group may promote this mentioned physiopathology (ap-
pendix).
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Appendix - Comparison of risk factors of the patients

Smoker (n = 177)

Age (year) 52.0 (18.0-80.0)
Gender (male), n (%) 140 (79.1)

DM, n (%) 31(17.5)

HT, n (%) 53 (29.9)

CAD, n (%) 10 (5.6)

HLP, n (%) 26 (14.7)

PAD, n (%) 21(17.5)

COPD, n (%) 31(11.9)

Non-smoker (n = 78) p-value
63.0 (34.0-90.0) <0.001
43 (55.1) < 0.001
23 (29.5) 0.031
39 (50.0) 0.002
3(3.8) 0.760
14 (17.9) 0.510
8 (11.5) 0.709
9(10.3) 0.227

CAD - coronary artery disease; COPD - chronic obstructive pulmonary disease; DM - diabetes mellitus; HLP — hyperlipidemia; HT - hyper-

tension; PAD - pulmonary artery disease.

In summary; we consider that clinical data in SS-1l may
not only demonstrate coronary artery severity but also
predict the no-reflow phenomenon, increasing suscepti-
bility to coronary distal embolisms, thrombosis, and mi-
crovascular circulatory disorders. We, therefore, tried to
reveal the relationship between SS-Il and the no-reflow
phenomenon based on this possible physiopathology.

Limitations

The main limitation of our study is a retrospective design,
which may be a possible cause of bias. Second limitation:
small sample size. Also, the fact that other components
of the acute coronary syndrome were not included in the
study and that STEMI was limited to only one subgroup,
acute anterior myocardial infarction, prevent the genera-
lizability of the results.

Conclusion

In the present study, we showed that SS-1I, which is used
to predict the complexity of coronary artery disease and
prognosis, has also compelling evidence in predicting the
no-reflow phenomenon, which is a notable and frequent
complication of acute myocardial infarction. Multi-cen-
ter, more comprehensive, and prospective studies are re-
quired to further clarify this relationship and underlying
physiopathology.
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Kardiovaskularni onemocnéni (KVO) jsou celosvétové ¢astym typem postizeni vedouciho k umrti. Kaveolin je
strukturalni kaveolarni protein se tfemi izoformami (caveolin-1 [cav-1], cav-2 a cav-3]. Kaveoly hraji Zivotné
dulezitou ulohu v prendseni signald pii preziti bunék v rdmci kardioprotekce. Zvlasté cav-1 ovliviiuje mnoho
biologickych pochodt (vyvazeni bunécné energie, destrukce bunék a fibréza) v rozvoji srde¢niho selhani.
Snizené hodnoty kaveolinu predstavuiji cil 1écby; budouci studie by mohly ozfejmit fadu aspektl plsobeni
kaveolinu u starsich a obéznich pacient(l. V tomto prehledu se zabyvdme vyznamem kaveol u kardiovasku-
larnich onemocnéni. Zdlrazrujeme i tlohu kaveolinu u fady kardiovaskularnich onemocnéni.

© 2021, CKS.

ABSTRACT

Cardiovascular diseases (CVDs) are common diseases that cause many deaths around the world. Caveolin is
a structural caveolae protein with three isoforms (Caveolin-1 [Cav-1], Cav-2, and Cav-3). Caveolae has a vital
role in generating survival signals for cardiac protection. In particular, Cav-1 influences many biological pro-
cesses (cellular energy balance, cellular destruction, and fibrosis) in the development of heart failure (HF).
Decreased caveolin levels are a therapeutic target and could shed light on future studies in elderly and obese
patients. In this review, we discussed the significance of caveolae in cardiovascular diseases. We have also
emphasized the role of caveolin in many cardiovascular diseases.

Introduction

In a rapidly developing world, cardiovascular diseases
(CVDs) are common diseases that cause many deaths
around the world."? Cardioprotective mechanisms such as
pharmacological and ischemic preconditioning decrease
with aging.># Aged cardiomyocytes remain vulnerable to
stress due to abnormal cell signal transduction.®

Caveolae is a subset of lipid aggregates with a unique
bottle-like structure produced by caveolin and cavin.®®
Caveolae and caveolin coordinate cell signal transduction
events in many cells.® Decreased caveolae cause diseases
such as Alzheimer’s, atherosclerosis, and diabetes by im-
pairing cellular functions in the elderly.’ This review fo-
cuses on the role of the caveolin in the process and pro-
gression of many cardiovascular diseases.

Caveolins

Caveolin is a structural caveolae protein with three iso-
forms.” Caveolin-1 (Cav-1) is required for caveolae formation
in the extra-muscular cell type. Cav-2 is important in terms of
membrane localization, and Cav-3 serves caveola synthesis
in striated (skeletal and cardiac) and smooth muscle cells.'"'2
Caveolins act as a chaperon and scaffold by promoting the
temporal and spatial regulation of signal transmission, thus
enabling signal transmission.® Caveolins not only fix other
proteins within the caveolae but also improve the signal
transduction ability of this protein. Caveolins also have many
other functions such as vesicle transport, cholesterol and cal-
cium homeostasis, and T-tube formation.’>

The research about caveolin deficiency helps us to under-
stand the importance of each caveolin isoform in human
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Fig. 1 - The regulation of the fibrotic process in various organs by Cav-1.

disease.The protein expression of caveolin and its relati-
on with caveolin decrease in the elderly. Caveolin loss is
thought to cause the aging phenotype.’™® For this rea-
son, caveolins are considered as alternative therapeutic
agents for the treatment of cardiovascular diseases.

Heart failure (HF)

HF is still one of the most common mortal diseases over
the 65 ages.Ventricular dysfunction due to myocardial
infarction and/or hypertension is often a major cause of
HF."” Survival time was reduced by 50% in mice lacking
Cav-1."® Cav-1 deficiency causes progressive cardiomyo-
pathies over 12 months.'”® Thus, the contraction of the he-
art is affected and its functions are impaired.

Cav-1 deficiencydamages the signaling pathwayin cardio-
myocytes and causing cardiac hypertrophy.’” In mice lac-
king Cav-1, overactivity of the p42/44 MAP kinase cascade
causes cardiac defects.?® Hence, the main effect of Cav-1
deficiencymay be due to its function in cardiac support
cells (fibroblasts and endothelial cells). Cav-1 deficien-
cy causes impaired contractions due to decreased AMP
(cAMP) and ATP levels.?!

Similar to Cav-1, Cav-3 deficiency may cause cardiac de-
fects.22 Cav-3 mutations are associated with familial hy-
pertrophic cardiomyopathy.2? In cardiomyocytes, T-shaped
tubules can activate cells quickly and evenly. In HF, the T-
-tube network undergoes extensive remodeling, and this
change may cause abnormal calcium turnover.?* Cav-3 de-
ficiency causes T tube irregularity in skeletal muscle. It is
thought that cardiomyocytes may exhibit a similar pheno-
type, which may cause HF.Cav-3 deficiency develops pro-
gressive cardiomyopathy with cardiac hypertrophy, enlar-
gement, and reduced fractional shortening.?

Myocardial infarction (MI)

MI may increase heart damage by causing loss of coronary
blood flow and oxygen.! There is much evidence that caveo-

lin is the reason for the pathogenesis of ischemic damage.
Caveolin expression alters in renal and cerebral ischemia.?>2¢
Caveolins prevent ischemic damage. Decreased Cav-1 deve-
lops loss of contractility by causing impaired adrenergic sig-
naling.?” Ischemic preconditioning increases tubulecount in
the muscle membrane.? The protection of preconditioning
in animals and humans decreases with age.

Pulmonary hypertension (PH)

In severe PH, increased pulmonary vascular resistance results
in HF and sudden death.Cav-1 is overexpressed in lung en-
dothelial cells.Cav-1 dysfunction in the vascular system may
be used as a marker of pulmonary hypertension. Thus, early
and advanced treatment strategies may be determined.?
Abnormal lungs, reduced alveolar spaces, thickened
walls, fibrosis, and hypercellularity are observed in Cav-
1deficiency.?® The anti-fibrotic role of caveolae and ca-
veolin has been proven by animal and pharmacological
models. Cav-1 is defined as an anti-fibrotic target in the
heart, lungs and kidneys (figure 1).3' Pulmonary artery
catheterization showed that Cav-1 deficiency-induced
right ventricular hypertrophy.3 Decreased Cav-1 expres-
sion in the lungs after myocardial infarction triggers the
development of PH and remodeling of the lung struc-
ture.?® In severe PH, Cav-1 levels are reduced in lung tissue
and pulmonary vascular endothelial cells.>* ENOS release
is reduced in Cav-1 deficiency. Decreased eNOS activity in
Cav-1 deficiency may develop cardiopulmonary diseases.

Other situations

Cav-1 may be a predictor of coronary artery lesions in Ka-
wasaki disease.® Caveolae and CD36 play a role in LDL en-
docytosis and affect the early stages of atherosclerosis.®
Caveolin-1 deficit increases ADAM17 and TNF release in
adipose tissues of obese elderly patients.>’

In contrast, Frank et al.?® suggested that caveolin-1 may
contribute to the development of atherosclerosis by the
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regulation of lipoprotein metabolism. Malinska et al.**
suggested that CAV-2 overexpression may increase graft
failure in the usage of an autologous internal thoracic
artery.In vascular smooth muscle and endothelium, Cav-1
has a critical effect on vascular remodeling by the regula-
tion of blood pressure.®

Conclusions

Caveolins may be therapeutically valuable proteins for
age-related cardiovascular diseases. In caveolin therapy,
targeting a specific cell type is important because of its
wide expression range. Decreased levels of caveolin are a
therapeutic target and could shed light on future studies
in elderly and obese patients.

In particular, Cav-1 affects many biological processes
(cellular energy balance, cellular destruction, and fibro-
sis) that cause HF.Therefore, therapeutic approaches es-
pecially towards CAV-1 can provide significant improve-
ments in the field of HF. Based on the above evidence,
larger observational studies are needed to make caveolins
an even more valuable marker in cardiovascular disease.
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Pfirozeny vyvoj kompletniho defektu atrioventrikularniho septa (atrioventricular septal defect, AVSD) bez
let. Bez operace je pfic¢inou vétsiny imrti v raném détstvi méstnavé srdecni selhani v dusledku velkého
levopravého zkratu a nedostatecnosti atrioventrikularni chlopné. Pri¢inou umrti ve véku nad pét let je prav-
dépodobné postizeni plicni vaskulatury vedouci k nezvratné plicni hypertenzi zatizené nepfiznivou dlouho-
dobou prognézou. Popisujeme pfipad kompletniho AVSD s dozitim paté dekady véku, pficemz u pacienta
byl defekt spojen s dextrokardii a spolecnou sini.
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ABSTRACT

The natural history of complete atrio-ventricular septal defect (AVSD) without surgery has been well docu-
mented and many authors have reported that only 4% of patients survives beyond 5 years old. Without sur-
gery, most of the deaths in infancy are from severe congestive heart failure caused by the large left-to-right
shunt and atrio-ventricular valve incompetence. Deaths after 5 years of age are probably from pulmonary
vascular disease that leads to an irreversible pulmonary hypertension burdened by a poor long-term pro-
gnosis. We present a case of complete AVSD with a survival till fifth decade of life in whom the defect was
associated with a dextrocardia and a common atrium.

Introduction

The term "atrio-ventricular septal defect” (AVSD) covers
a spectrum of congenital heart malformations characte-
rized by a common atrio-ventricular junction coexisting
with deficient atrioventricular septation. In ostium pri-
mum atrial septal defect (ASD) there are separate atrio-
ventricular valvar orifices despite a common junction, whi-
le in complete AVSD the valve itself is also shared.

Complete AVSD is also called complete atrio-ventricular
canal (CAV(C)."?

The estimated incidence of the condition in the era of
two-dimensional echocardiography varies from 0.24/1000
live births to 0.31/1000 live births.’

CAVC is considered an uncommon congenital heart dis-
ease, accounting for about 3% of cardiac malformations.

According to Calabro et Limongelli," atrioventricular canal
occurs in two out of every 10,000 live births.

About the aetiology we know that formation of
atrioventricular canal results from complex interac-
tions of components of the extracellular matrix. Septa-
tion of the atrioventricular junction is brought about
by down growth of the primary atrial septum, fusion
of the endocardial cushions, and forward expansion of
the vestibular spine between atrial septum and cush-
ions.? Thus, atrioventricular canal can result from ar-
rest or interruption of the normal endocardial cushion
development.

The clinical presentation and prognosis of these pa-
thologies vary according to the morphology and type of
defect and they are based on the presence of further as-
sociated defects.
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In children with complete AVSD and a non-restrictive
interventricular septal defect, the development of heart
failure represents an early event, which occurs around
the first months of life when the pulmonary arterial re-
sistance decreases.*

Signs of heart failure can occur even earlier, during the
first weeks of life if there is severe insufficiency of the
common atrioventricular valve and if aortic coarctation
or left ventricular dysfunction coexist.

Surgical intervention is fundamental for survival and,
in the absence of this, many patients die in childhood,
or if they survive, develop high pulmonary vascular resis-
tance that lead them to Eisenmenger’s syndrome.>

Surgery is usually performed between the 3rd and 6th
month of life."

There are some patients with complete ASVD and large
interventricular septal defect, often with Down’s syn-
drome, in whom heart failure does not occur, due to the
persistence of high pulmonary vascular resistance from
birth.

Patients with complete ASVD and restrictive ventricu-
lar septal defect (VSD) in whom regurgitation of the
atrioventricular valve is minimal, may remain asymptom-
atic or develop only mild symptoms in childhood. In any
case, in the absence of surgical treatment, there is a sig-
nificant increase in mortality and morbidity and only 25%
of these patients survive beyond 40 years of age.*

The case

A 52-year-old Hispanic man came to the Emergency Room
(ER) for worsening dyspnoea in the past two months.
NYHA class was lllb.

In his clinical history there was a congenital heart dis-
ease in natural history, described by the patient as ‘dex-
trocardia associated with a single atrium’. Patient told

that his mother refused surgical intervention at newborn-
hood.

ECG was performed by placing the precordial leads
in a mirror-image position on the right side of the chest
and reversing the left and right arm leads. The exam
(Fig. 1A) documented atrial fibrillation (AF) with average
heart rate (HR) of 90 bpm, associated with left axis de-
viation, inversion of all complexes in lead |, positive QRS
complexes in aVR and absent R-wave progression in chest
leads (dominant S waves throughout). AF was defined as
‘permanent’ by the patient who was being treated with
furosemide, aspirin and ambrisentan.

On physical examination, cyanosis, digital clubbing,
4/6 systolic murmur along the right anterior axillary line,
hepatic margin two-fingered from the costal arch, slop-
ing oedemas were found. Blood pressure (BP) was 80/50
mmHg with body temperature of 38.5 °C.

Chest x-ray showed dextrocardia together with a sig-
nificant increase in cardiac image and marked lung con-
gestion (Fig. 2B).

Arterial blood gas test revealed a severe hypoxemia
with partial pressure of oxygen of 50 mmHg and arterial
oxygen saturation of 85%. PaO,/FiO, ratio was 102.

Bloods demonstrated a normal renal function and
electrolytes, elevated C-reactive protein, leucocytosis,
mild anaemia and low haemoglobin level but negative
blood cultures.

Due to dextrocardia, transthoracic echocardiogra-
phy (TTE) was performed in right lateral decubitus and
with acoustic windows to the right of the sternum. The
exam confirmed the presence of a “common atrium” but
showed also the following findings: 1) the presence of
a common five-flaps atrio-ventricular valve (Fig. 2A, video
1) with a double and torrential regurgitation jets from
both ventricular chambers to the common atrium (Fig.2B,
video 2); 2) membranous VSD and bidirectional shunt;
3) ventriculo-arterial concordance (Fig. 2C, video 3); 4)

Fig. 1-(A) 12-lead electrocardiogram obtained by placing the precordial leads in a mirror-image position on the
right side of the chest and reversing the left and right arm leads. (B) Chest X-ray demonstrating dextrocardia
and cardiomegaly.
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Fig. 2 - (A) 2D-TT echocardiography, apical view demonstrating a CAVC picture. (B) 2D-TT echocardio-
graphy, apical view, colour Doppler mode demonstrating massive regurgitation jets through common
AV valve. (C) 2D-TT echocardiography, apical view, demonstrating left ventriculo-arterial concordance.
(D) RT-3D-TT echocardiography: en face view of the common AV valve showing all five leaflets.

normal biventricular ejection fraction (RVEF: 47%; LVEF:
56%); 5) right ventricle/left ventricle basal diameter ra-
tio of 1,2; 6) peak velocity regurgitation jet coming from
right ventricle of 4,8 m/s with an estimated systolic pul-
monary artery pressure (sPAP) of 92 mmHg, confirming
a picture of Eisenmenger’s syndrome; 7) common atrium
end-systolic area of 28 cm?; 8) pulmonary artery diameter
of 35 mm; 9) inferior vena cava diameter of 28 mm with
decreased inspiratory collapse (20%); 10) no infective
vegetations were found.

Real time (RT)-3D-TTE en face view allowed the com-
plete visualization of the common AV valve showing all
five leaflets (Fig. 2D).

During Intensive Care Unit (ICU) permanence, patient
underwent inotropic support with intravenous dobuta-
mine, non-invasive positive pressure ventilation (NPPV)
with FiO, of 80% and high dose diuretic intravenous
therapy which resulted in a progressive reduction of
hypotension, hypoxemia and signs of systemic and pul-
monary venous congestion. He was also treated with
antibiotics (piperacillin/tazobactam 4.5 g for three times
daily), warfarin, digoxin, bisoprolol, ambrisentan plus
sildenafil. At discharge clinical conditions and respira-
tory parameters appeared significantly improved and he
was referred to specialized grown-up congenital heart
diseases (GUCH) center where he underwent further ti-
tration of therapy for pulmonary hypertension and was
evaluated for the possible eligibility to cardiopulmonary
transplantation. Right heart catheterization confirmed
the severe pulmonary hypertension (pulmonary artery
pressure [PAP]: 80[max]-51[med]-29[min] mmHg); Qp:Qs
shunt fraction resulted of 2,2; arterial pulmonary resis-

tance: 4,2 UW; pulmonary vascular response to inhaled
nitric oxide (NO) demonstrated no reduction in PAP. The
6-minute walking test demonstrated a distance of 180
meters.

He's actually in waiting list for a combined (heart-lung)
transplantation.

Discussion and mini-review

Diagnostic tools

As we know, diagnosis of CAVC might be clinically
suspected in patients presenting in the first few mon-
ths of life with congestive heart failure, cardiomegaly
on chest X-ray and left axis deviation, bi-atrial enlarge-
ment and bi-ventricular pressure/volume overload on
electrocardiogram (ECG). Echocardiography is the key
tool for the diagnosis and anatomic classification of this
malformation. Over the years, several methods of clas-
sification and nomenclature for atrioventricular (AV)
septal defects have been proposed. CAVC is characteri-
zed by a large septal defect with an atrial component,
ventricular component, as well as a common AV valve,
and a common AV ring. The common AV valve consists
of a single annulus and five leaflets (superior bridging,
inferior bridging, mural lateral, antero-superior, and
mural inferior). Based on considerations for potential
surgical corrections, Rastelli et al.® classified the patho-
logy into types A, B, and C. In most advanced form of de-
velopment (Rastelli type A), the superior bridging leaflet
is attached to the crest of the ventricular septum. In type
B, the superior bridging leaflet extends over the vent-
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Table 1 - Anatomic classification of CAVC®

Type A

The superior bridging leaflet is almost completely adherent to
the left ventricle and is firmly attached on the ventricular sep-
tum by multiple chordal insertions.

Type B

The superior bridging leaflet is attached over the ventricular
septum by an anomalous papillary muscle of the right ventricle.

Type C

The superior bridging leaflet is not attached to the ventricular
septum (free-floating leaflet).

ricular septum and attaches to an anomalous papillary
muscle of the right ventricle. The most primitive form
(Rastelli type Q) is also the most complex-one: the supe-
rior bridging leaflet is free-floating, not attached to the
ventricular septum with the lateral margins attached to
an anterior papillary muscle in each ventricle.5”

It is important to identify the attachment of superior
bridging leaflet to further classify complete AV septal de-
fects using the Rastelli classification system (Table 1).

Additionally, the space between the left ventricular
components of the superior and inferior bridging leaflets
is traditionally called “cleft”. Some morphological studies
suggested that this gap functions as a commissure, even
though it is not supported by a papillary muscle.®

CAVC is frequently associated with other congenital
anomalies. Type A CAVC is most frequently associated
with left-sided obstructions. Type B is the least common
form of atrioventricular canal. Type C is often associated
with other complex cardiac malformations such as te-
tralogy of Fallot. Additional cardiac malformations are
the left ventricular inflow and outflow obstructions,
mainly due to anomaly of the left component of the
common atrioventricular valve, and to ventricular imbal-
ance, with right ventricular dominance.*'" Our patient
had a Rastelli type A form associated with dextrocardia
and common atrium. The association with these two ad-
ditional malformations was never reported in medical
literature.

2D trans-thoracic echocardiography (TTE) is the key
technique to accurately assess all these anomalies and is
also crucial in assessing the dysfunction of common atrio-
ventricular valve and in detecting pulmonary artery hy-
pertension (PAH).

Singh et al.'? demonstrated the incremental value of
live/real time three-dimensional transthoracic echocar-
diography (3D-TTE) over 2D-TTE in adult patients with
a complete AV septal defect. Authors demonstrated that,
using sequential cropping of the 3D data sets, it is pos-
sible to accurately assess all five leaflets of the common
AV valve by visualizing them en face. Likewise, unlike 2D-
TTE, the atrial and ventricular components of the defects
can be well visualized en face and their extent compre-
hensively delineated by 3D-TTE."

In addition, 3DTTE allows direct visualization en face
of the vena contracta (VC) of the regurgitation jets, fa-
cilitating accurate measurement of its area by planimetry
together with calculation of regurgitant volumes.'>'#

Natural history and the pathology in adulthood
The natural history of children with CAVC is a progressive
and irreversible pulmonary vascular disease.* However,
trans-thoracic echocardiography allows to really detect
the pathology in neonates presenting with symptoms of
cyanosis® and this allows also for a quick and prompt sur-
gical correction of the defect, before the development of
congestive heart failure and irreversible pulmonary hy-
pertension.

To date, we know that half of children with untreat-
ed CAVC die in the first year of life.">'” The main cause
of death in infancy is either heart failure or pneumonia
while, in surviving patients with unrepaired CAVC, irre-
versible pulmonary vascular disease becomes increasingly
common, and affects virtually all patients older than 2
years of age.’> Long-term prognosis of the patients with
irreversible pulmonary hypertension is poor.

The natural history of complete AVSD without surgery
has been well documented by Berger et al.> They stated
that only 4% survival beyond 5 years old, concluding that,
without surgery, most of the deaths in infancy are from
severe congestive heart failure caused by the large left-
to-right shunt and whatever A-V valve incompetence may
be present. At contrary, deaths after 5 years of age are
probably from pulmonary vascular disease.

In consideration of the severity of symptoms and the
high sensitivity and specificity of current imaging tech-
niques, diagnosis in adulthood is a rare event.” There
are very few cases described in the medical literature of
CAVC in natural history who reach adulthood. One of
the first published cases dates back to 1984 and involves
a 73-year-old male patient who underwent cardiological
consultation before undergoing prostatectomy.’® The pa-
tient knew he had a heart disease, diagnosed as rheu-
matic heart disease. He had no symptoms and was lead-
ing a normal life, but he had experienced one attack of
paroxysmal atrial tachycardia several years before. Physi-
cal examination revealed normal pulse rate and there
was no evidence of congestive heart failure. At chest X-
ray there was evidence of right ventricular enlargement.
Two-dimensional echocardiography showed a defect in
the lower part of the interatrial septum overlying a de-
fect in the upper part of the interventricular septum.
Separate mitral and tricuspid components of the anterior
common leaflet were present, with probable chordae ap-
pearing to cross over just above the interventricular sep-
tum.'® Another case™ is regarding a 20-year-old patient
with Down’s syndrome who immigrated to the United
States from Mexico. He presented with dyspnoea due to
mild exertion, in the absence of other symptoms. He had
a history of long standing sleep apnoea, secondary to
the macroglossia that's typical of Trisomy 21. At the time
of surgical repair, a large ostium primum atrial septum
defect was identified, in addition to a large ventricular
septal defect with a common atrioventricular valve." Au-
thors reported the hypothesis that one of the factors that
allowed this patient to progress relatively symptom-free
into adulthood may have been the protective vasocon-
strictive effect of hypoxia, secondary to sleep apnoea. Hy-
poxic vasoconstriction is a defining characteristic of the
pulmonary circulation, and a study published by Schnei-
der et al.?® has found vasoconstriction in the pulmonary
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vasculature during obstructive sleep apnoea. This “auto-
pulmonary artery banding” phenomenon from enduring
hypoxia may have protected this patient’s pulmonary
bed from the development of an irreversible disease. An
emblematic case was described by Atik et al.?! in Brazil
in 2019 and it is regarding a 33-year-old patient with
Down'’s syndrome, who did not develop symptoms from
birth. At the time of evaluation, the patient was able to
walk for about 30 minutes without developing dyspnoea.
At the 2D-TT echocardiogram the patient presented os-
tium primum-type atrial septal defect measuring 10 mm
in diameter and inflow tract ventricular septal defect
measuring 15 mm, with an effective 7 mm orifice by in-
terposition of valve tissue, with interventricular pressure
gradient of 78 mmHg. There was a single atrioventricular
valve with two orifices, of which the right-one measured
23 mm in maximum diameter and the left one 30 mm.
There was left valve regurgitation caused by cleft, result-
ing in a moderate left atrial increase.?'

All these reported cases add further evidence that oc-
casional prolonged survival is possible in patients with
atrioventricular canal, even the complete form.

Ours represents one of the rare cases of patients with
CAVD in natural history who reached adulthood de-
spite a severe and irreversible pulmonary hypertension.
The uniqueness of the case is further highlighted by the
presence of a common atrium and dextrocardia. These
anomalies were never described in association with CAVC
detected in adulthood.

Conclusions

It is well known that the complete atrioventricular canal
(CAVQ) defect has an unfavourable evolution, with signs
of heart failure that occur in the first days of life, and
which are associated with signs of pulmonary hypertensi-
on secondary to pressure overload and pulmonary vascu-
lar remodelling.

For this reason a timely diagnosis, during the first
weeks of life, allows surgical treatment before the devel-
opment of an irreversible pulmonary hypertension.?

Our case is regarding a patient who survived till fifth
decade without surgery.

The rarity of our case is also highlighted by the pres-
ence of dextrocardia and enlarged common atrium.

In these types of patients there is no agreement about
the treatment and, in presence of Eisenmenger evolu-
tion, it may include heart-lung transplantation.

In any case, a rigorous and thorough follow-up is of
fundamental importance, in order to make the best ther-
apeutic decisions.

References
1. Calabro R, Limongelli G. Complete atrioventricular canal.
Orphanet J Rare Dis 2006;1:8.
2. Tubman RJ, Shields MD, Craig BG, et al. Congenital heart
disease in Down’s syndrome: two year prospective early
screening study. BMJ 1991;302:1425-1427.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kim JS, Viragh S, Moorman AF, et al. Development of the
myocardium of the atrioventricular canal and the vestibular
spine in the human heart. Circ Res 2001;88:395-402.

Craig B. Atrioventricular septal defect: From fetus to adult.
Heart 2006;92:1879-1885.

Berger TJ, Blackstone EH, Kirklin JW, et al. Survival and
probability of cure without and with operation in complete
atrioventricular canal. Ann Thorac Surg 1979;27:104-111.
Rastelli G, Kirklin JW, Titus JL. Anatomic observations on
complete form of persistent common atrioventricular canal
with special reference to atrioventricular valves. Mayo Clin
Proc 1996;41:296-308.

Ebels T, Anderson RH. Atrioventricular septal defects. In:
Anderson HA, Baker EJ, Macartney FJ, et al. (Eds.). Paediatric
Cardiology. London, UK: Harcourt Publishers Limited, 2002:
939-981.

Anderson RH, Zuerbuhler JR, Penkoske PA, Neches WH. Of
clefts, commissures and things. J Thorac Cardiovasc Surg
1985;90:605-610.

Marino B, Vairo U, Corno A, et al. Atrioventricular canal

in Down syndrome. Prevalence of associated cardiac
malformations compared with patients without Down
syndrome. Am J Dis Child 1990;144:1120-1122.

Digilio MC, Marino B, Toscano A, et al. Atrioventricular
canal defect without Down syndrome: a heterogeneous
malformation. Am J Med Genet 1999;85:140-146.

De Biase L, Di Ciommo V, Ballerini L, et al. Prevalence of
left-sided obstructive lesions in patients with atrioventricular
canal without Down’s syndrome. J Thorac Cardiovasc Surg
1986;91:467-479.

Singh P, Mehta A, Nanda NC. Live/Real Time Three-
Dimensional Transthoracic Echocardiographic Findings in
an Adult with Complete Atrioventricular Septal Defect.
Echocardiography 2010;27:87-90.

Khanna D, Vengal S, Miller AP, et al. Quantification of
mitral regurgitation by live three-dimensional transthoracic
echocardiographic measurements of vencontracta area.
Echocardiography 2004;21:707-713.

Velayudhan DE, Brown TM, Nanda NC, et al. Quantification
of tricuspid regurgitation by live three-dimensional
transthoracic echocardiographic measurements of vena
contracta area. Echocardiography 2006;23:793-800.

Flyer DC. Endocardial cushion defects. In: Fyler DC (Ed.).
Nadas' Pediatric Cardiology Philadelphia: Hanley & Belfus,
Inc., 1992: 577-589.

Marsico F, Violini R, Calabro R, et al. Atrioventricular septal
defects. Natural history and clinical picture. In: Quero
Jimenez M, Arteaga Martinez M (Eds.). Pediatric Cardiology
— Atrioventricular Septal Defects. Madrid: Ediciones Norma,
1988: 194-203.

Santoro G, Marino B, Di Carlo D, et al. Patient selection

for repair of complete atrioventricular canal guided by
echocardiography. Eur J Cardio-Thorac Surg 1996;10:439—
442.

Zion MM, Rosenman D, Balkin J, Glaser J. Complete
atrioventricular canal with survival to the eighth decade.
Chest 1984;85:437-438.

Kown MH, Vricella L, Salerno CT, et al. Adult Presentation of
Complete Atrioventricular Septal Defect. Asian Cardiovasc
Thorac Ann 2002;10:356-358.

Schneider H, Schaub CD, Chen CA, et al. Neural and local
effects of hypoxia on cardiovascular responses to obstructive
apnea. J Appl Physiol 2000;88:1093-1102.

Atik E, Barreto AC, Binotto MA. Case 2 /2019 — Complete
Atrioventricular Septal Defect, with Down Syndrome,
without Pulmonary Hypertension and Natural History at 33
Years of Age. Arq Bras Cardiol 2019;112:319-320.

Fyfe DA, Buckles DS, Gillette PC, Crawford FC. Preoperative
prediction of postoperative pulmonary arteriolar resistance
after surgical repair of complete atrioventricular canal
defect. J Thorac Cardiovasc Surg 1991;102:784-789.



Kazuistika | Case report

An “ordinary” case of COVID-19 pneumonia:
when symptoms hide serious complications

Francesco Messina?, Marianna Gigliotti De Fazio®, Claudia Morabito®,
Roberto Licordari®, Cristina Procopio Maria®, Maurizio Mezzetti¢,
Paolo Busacca©, Giuseppe Dattilo®, Nicola Arcadi?, Matteo Casalec

@ Operative Unit of Radiology — G.O.M. Bianchi Melacrino Morelli, Reggio Calabria, Italy
b Department of Clinical and Experimental Medicine, University of Messina, Messina, Italy
¢ Hospital “S. Maria della Misericordia”, Operative Unit of ICCU and Cardiology, ASUR Marche-Area Vasta 1, Urbino, Italy

ARTICLE INFO

SOUHRN

Article history:

Submitted: 6. 12. 2020
Accepted: 2. 1. 2021
Available online: 23. 9. 2021

Klicova slova:

COovID-19

Nizkomolekularni heparin
Plicni embolie

SARS-CoV-2

Vysetreni hrudniku vypocetni
tomografii

Keywords:

Chest computed tomography
COVID-19

Low molecular weight heparin
Pulmonary embolism
SARS-CoV-2

Pandemie v podobné onemocnéni COVID-19 rychle zménila klinicky obraz svéta. Symptomy se ¢asto dosta-
vuji plizivé a maskuji dramatické klinické scénare. Na oddéleni akutniho pfijmu byl dopraven 52lety muz
s perzistentni bolesti na hrudi, dyspnoe a hypoxii. StéZoval si rovnéz na kasel a horecku (38 °C) pretrvavajici
uz ¢tyfi dny bez jakéhokoli klinického zlepseni pfi uzivani paracetamolu. Nazofaryngealni stér byl pozitiv-
ni na pfitomnost viru SARS-CoV-2. Vysetfeni vypocetni tomografii s vysokym rozlisenim (high-resolution
computed tomography, HRCT) ukazalo typicky obraz oboustranného zapalu plic v souvislosti s onemocné-
nim COVID-19. Béhem pobytu v nemocnici doslo ke zhorseni klinického stavu pacienta a CT angiografické
vySetieni plic prokazalo bilaterdlni masivni akutni plicni embolii. Byla zahajena létba nefrakcionovanym
heparinem.

© 2021, CKS.

ABSTRACT

COVID-19 pandemic changed quickly world’s clinical picture. Symptoms often are sneaky, hiding dramatic
clinical scenarios. A 52-year-old man was sent to the Emergency Department with persistent chest pain,
dyspnea and hypoxia. He also complained of cough and fever (38 °C) since four days without clinical im-
provements by paracetamol. Nasopharyngeal swab was positive for SARS-CoV-2. High resolution computer
tomography (HRCT) showed typical CT pattern of bilateral COVID-19 pneumonia. During hospital stay cli-
nical worsening occurred and a CT pulmonary angiography revealed a bilateral massive acute pulmonary
embolism. The patient was treated with unfractionated heparin.

Introduction

tant challenge to healthcare providers even in terms of
optimal management.! Use of computed tomography (CT)

Novel coronavirus pandemic leads to heterogeneous cli-
nical expression referred as coronavirus disease 2019
(COVID-19). In some patients the clinical course could
be dramatic, leading to respiratory distress and respi-
ratory failure. This clinical manifestation is the origin of
the expression “severe acute respiratory syndrome coro-
navirus-2” (SARS-CoV-2). While in most cases the clinical
course is silent, those patients experiencing moderate to
severe forms need long hospitalizations, limiting the or-
dinary availability of hospital beds and posing an impor-

imaging in diagnosis and follow-up has rapidly grown,
allowing better knowledge of radiological evolution. To
date CT is the first-line imaging tool?> and showed its use-
fulness in diagnosis even in case of false negative initial
screening by polymerase chain reaction.? Current guideli-
nes in fact encourage use of chest CT for diagnosis, seve-
rity assessment and monitoring of COVID-19 but patients
with sudden clinical deterioration and worsening of dysp-
nea or chest pain may benefit from vascular evaluation by
contrast medium.
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Fig. 1 - Normal baseline ECG of the patient.

Case report

During the first phase of the pandemic in March 2020
a 52-year-old man arrived to the Emergency Department
complaining of persistent chest pain, dyspnea, cough and
fever (38,5 °C) since four days, without clinical improve-
ments by paracetamol. In anamnesis he reported to suf-
fer from arterial hypertension, type 2 diabetes mellitus,
myelodysplastic syndrome. In the Emergency Department
a blood gas analysis revealed a saturation of 90%. Lung
murmur was significantly reduced bilaterally. Blood tests
showed leukopenia (3.3 g/L); thrombocytopenia (129 g/L);
increased C-reactive protein (220 mg/L), lactate dehydro-
genase (350 mU/mL), procalcitonin (10 ng/mL) and D-di-
mer (450 mg/dL). A cardiac evaluation was performed.
Baseline ECG was normal (Fig. 1) and echocardiogram
was limited by high acoustic impedance, showing a left

Fig. 2 (A-D) - HRCT pattern of bilateral COVID-19 pneumonia of
the patient. Bilateral and multifocal ground glass findings predo-
minantly localized in all pulmonary lobes; basal sub-pleural fibrotic
striae in both lungs; bilateral pulmonary interstitial thickenings;
consolidations in the posterior-basal segments of right and left lo-
wer lobes and right pleural effusion.
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Fig. 3 (A-D) - CT pulmonary angiography revealed a bilateral
massive acute pulmonary embolism. In (D) a short axis of the main
pulmonary artery with riding thrombus (arrow).

ventricle normal ejection fraction with only a mildly hy-
pokinetic right ventricle (TAPSE was 15 mm) and a pul-
monary arterial pressure of 50 mmHg. A nasopharyngeal
swab was positive for SARS-CoV-2.

A high resolution chest CT (HRCT) was performed,
showing bilateral and multifocal ground glass opacity
predominantly located peripherally in all five pulmonary
lobes; basal sub-pleural fibrotic streaks in both lungs; bi-
lateral pulmonary interstitial thickenings; consolidations
in the posterior-basal segments of right and left lower
lobes, and right pleural effusion (Fig. 2). All these signs
were suggestive for bilateral COVID-19 pneumonia and
the patient was hospitalized and empirical therapy with
lopinavir/ritonavir, azithromycin, and hydroxychloro-
quine was started.

Two days after there was a clinical worsening. Be-
cause of increasing blood levels of D-dimer (1.020 mg/
mL) CT pulmonary angiography was urgently performed.
The scan showed the presence of extensive hypodense
filling defect, compatible with massive bilateral pulmo-
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nary embolism (Fig. 3), riding the common trunk of the
pulmonary artery and extending through right and left
branches (Fig. 3D) up to the main segmental branches
of the upper and lower right lobes and of the left lower
lobe (Fig. 3B).

On these bases infusion therapy with unfractionated
heparin was started in association with non-invasive
oxygen therapy with a positive end expiratory pressure
(PEEP) of 7.5 mmHg. After few days blood gas improved
and oxygen therapy was progressively reduced. He was
discharged after 20 days.

Discussion

This case is focused on the difficulties in management
of COVID-19 patients. There is increasing evidence of an
association between COVID-19 and thromboembolism.*
Incidence of acute pulmonary embolism in patients with
COVID-19 is currently under investigation. Cui et al. re-
ported a thromboembolism incidence of 25% in a cohort
of 81 patients with COVID-19 pneumonia® but coagula-
tion disorders may occur anyway in patients with severe
symptoms.® In fact SARS-CoV-2 is associated with a high
prevalence of coagulopathy almost in all those critically ill
patients,” leading to major thromboembolic events, such
as pulmonary embolism.?

In the last months use of low molecular weight hepa-
rin (LMWH) increased, especially in critically ill patients,
and currently several trials are ongoing to test the best
dose. To date the International Society on Thrombosis
and Haemostasis (ISTH) advocates the use of laboratory
tests, including D-dimers, prothrombin time, and platelet
count to stratify the risk during hospital admission.” Ac-
cording to the same ISTH interim guidance all in-patients
should receive antithrombotic prophylaxis with LMWH,
unless contraindicated.” However, while a full anticoag-
ulant dose of LMWH is currently not recommended for
each patient, an early antithrombotic strategy to prevent
thromboembolism could improve clinical course in some
patients.>'°

In concomitance chest CT has quickly become a corner-
stone both in early diagnosis and during follow-up."

While before the pandemic there was a general con-
sensus on extensive use of bedside echocardiography
as a first line tool both for assessment of left and right
ventricle,'>'3 to date this point of view is reversed. In fact
there are important concerns on extensive use of bedside
echocardiography: a) usefulness in terms of therapy vari-
ations; b) intrinsic limitations to detection pulmonary em-
bolism; ¢) operator safety.' In this context clinical judge-
ment and D-dimer test, both on admission and during
hospital stay, are the best (and possibly more rapid) tools
to early suspect pulmonary embolism. Those patients
judged to be at high risk should be always evaluated by
use of contrast medium during chest CT.

In this case unfractionated heparin was used but op-
timal dose and cases of LMWH failure have been report-
ed.”™® Furthermore more evidence is currently needed in
case of other concomitant cardiac conditions such as pat-
ent foramen ovale, cardiac devices, advanced heart fail-
ure or younger age."-%

Our case shows that it is possible to make an appro-
priate follow-up and therapy of patients even without
extensive use of bedside echocardiography in COVID-19
patients. While its high availability and easiness made an
ideal first line diagnostic tool to date this point of view
should be somewhat reevaluated.

Conclusions

COVID-19 changed the way we think. Symptoms often
hide dramatic clinical scenarios due to concomitant pul-
monary embolism. While several uncertainties still remain
(such as the proper dose of LMWH for each patient, the
role of DOAC, the optimal management of concomitant
diseases), we learnt about the role of chest CT compa-
red to chest X-ray. Furthermore extensive use of bedside
echocardiography is not required or advisable because of
lack of clinical benefit and because of operator’s safety.
The challenge of COVID-19 is that every single aspect of
modern medicine needs more accurate evaluation than
before and clinical judgement still remains the cornersto-
ne of medicine.
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Kontext: Otrava histaminem v rybim mase, zndma i jako scombroid syndrom, je potravinami pfenasené one-
mocnéni vyvolané toxicitou histaminu, jez je vysledkem konzumace zkazeného masa nékterych druh( ryb.
V nékterych piipadech to muze vést k rozvoji Zivot ohroZzujicich anafylaktickych reakci. V odborné literature
se bézné uznava a pfijima moznost korelace s postizenim koronarnich tepen; pfipady jsou sice vzacné, ale
jesté vzacngjsi jsou pripady ve spojeni s infekci novym lidskym koronavirem, tedy s onemocnénim COVID-19
jako patou dolozenou pandemii od chiipkové pandemie z roku 1918. V tomto ¢lanku jako prvni popisujeme
pfipad akutniho koronérniho syndromu u infikovaného pacienta s onemocnénim COVID-19. Pro vyskyt akut-
nich koronérnich pfihod spolu s alergickymi reakcemi nebo s reakcemi hypersenzitivity se pouziva termin
Kounistv syndrom, v malo pfipadech byl vsak spojen se scombroid syndromem.
Kazuistika: Na nase oddéleni emergency byla dopravena mladé Zena s erytematdznimi Iézemi, mirnym své-
dénim, nauzeou, diaforézou a slabosti, které se dostavily po konzumaci jidla s tufidkem v konzervé. Jeji kli-
nicky stav se zhorsil a doslo u ni k rozvoji akutniho koronarniho syndromu vyvolaného koronarnim vazospas-
mem. Po prvnim negativnim vysledku vysetfeni orofaryngealniho stéru na RNA SARS-CoV-2 a pfi ¢ekéni na
laboratorni vysetieni orofaryngealniho stéru béhem hospitalizace byla u ni o nékolik dni pozdéji zjisténa
pozitivita na infekci virem SARS-CoV-2. S akutnim koronarnim syndromem se u pacientt se scombroid syn-
dromem setkdvame vzacné a jesté vzacnéji ve spojeni s infekénim onemocnénim COVID-19. Tento pfipad
prokazal spojitost otravy histaminem v rybim mase s Kounisovym syndromem a infekci virem SARS-CoV-2,
coz néam umoznilo rozhodnout o dal$im [é¢ebném postupu.
Proc by si mél IékaF na akutnim pfFijmu byt védom této skutecnosti? Pokud neni tento syndrom rychle a v¢as
diagnostikovan, jedna se o zivot ohroZzujici stav. Lékar na akutnim pfijmu si musi byt védom této skutecnosti,
aby mohl spravné vyhodnotit anamnézu postizenych pacientt. Pouze peclivé odebrana anamnéza nas muze
dovést ke spravné diagndze a zménit nase rozhodovani o lécbé.

© 2021, CKS.

ABSTRACT

Background: Histamine fish poisoning, known as scombroid syndrome, is a foodborne disease caused by
histamine toxicity that results from eating specific types of spoiled fish. In some cases it can lead to the deve-
lopment of life-threatening anaphylactic reactions. In literature the possibility of correlated coronary invol-
vements is widely recognized and accepted, cases described are rare, but even more rare if combined with
the novel human coronavirus disease COVID-19 infection, the fifth documented pandemic since the 1918 flu
pandemic. In this report, we describe a case of acute coronary syndrome in infected patient with COVID-19,
for the first time. The occurrence of acute coronary events with allergic or hypersensitivity reactions has
been described as the Kounis syndrome, but in few cases it has been associated with scombroid syndrome.
Case report: A young woman came to our Emergency Department with erythematous lesions, mild itching, nausea,
diaphoresis and weakness, after a meal with canned tuna. Her clinical situation worsened and she developed acute
coronary syndrome due to vasospasm. After the first negative result for rapid oropharyngeal swab test of SARS-
-CoV-2 RNA, waiting for molecular oropharyngeal swab during her hospitalization, a few days later she was tested
positive for SARS-CoV-2 infection. Acute coronary syndrome in patients with scombroid syndrome is rare to find and
more rare if associated with COVID-19 infection. This case demonstrated a linkage of histamine fish poisoning with
Kounis syndrome and SARS-CoV-2 infection, allowing us to foster the treatment decision-making process.

Why should an emergency physician be aware of this? This syndrome can represent a life-threatening, if not
promptly and early known. An emergency physician must have this knowledge, to evaluate accurately the
anamnesis of affected patients. Only a circumspect anamnesis can lead us to correct diagnosis and change
our decision-making process for treatment.
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Introduction

Histamine fish poisoning is a foodborne disease caused
by histamine toxicity from eating specific types of spoiled
fish. This syndrome, typically benign, such an allergic re-
action, is characterized by a variety of manifestations as
flushing, headache, and gastrointestinal symptoms.' In
some cases it can lead to the development of life-threate-
ning anaphylactic reactions or acute coronary syndrome,
referred to as Kounis syndrome.? Acute coronary syndro-
me or ST-segment elevation myocardial infarction, resul-
ting from allergic reaction or pseudo-allergic reaction like
histamine fish poisoning is rarely described.? The interac-
tion between scombroid syndrome and SARS-CoV-2 infec-
tion is not clearly understood. The novel human corona-
virus disease COVID-19 has become the fifth documented
pandemic since the 1918 flu pandemic. It's believed to be
a spillover of animal coronavirus and later adapted the
ability of human-to-human transmission. Because the vi-
rus is highly contagious, it rapidly spreads and continu-
ously evolves in the human population.*

Case report

A 22-year-old woman presented with mild itching,
nausea, diaphoresis and weakness, after eating a meal
with canned tuna. Within 30 minutes, her symptoms in-
tensified, she also became pale, and her forehead, chin,
and neck were erythematous. Carried to the hospital by
ambulance, betamethasone 4 mg IM was administered to
her and facial erythema had subsided. First she was tes-
ted negative for rapid oropharyngeal swab test of SARS-
-CoV-2 RNA and she was admitted to the hospital. Waiting
for molecular oropharyngeal swab result, during her hos-
pitalization in emergency department, her pulse rate was
103 beats/min, blood pressure 110/60 mmHg, TC 36.0 °C,
SpO, 98%, RR 16. The patient had a past medical histo-
ry with reported foods intolerances, without any cardio-

vascular risk factors like hypertension, dyslipidemia, dia-
betes or tobacco attitude. She reported that canned tuna
was homemade, and that it had remained open for seve-
ral days. Except for slightly diaphoretic skin, her physical
exam was unremarkable: lungs were clear to auscultation
bilaterally; heart rate was regular, sinus tachycardia has
been noted, with no murmurs or adventitial sounds. Her
abdomen was soft, not tender and not distended. Extre-
mities were slightly cold but pulses were present, with
no edema. Laboratory cell blood count (CBC) and com-
prehensive metabolic panel (CMP) were normal. A few
hours later her admission, she tested positive for molecu-
lar oropharyngeal swab test of SARS-CoV-2. Chest X-ray
was normal. Electrocardiogram was performed: sinus ta-
chycardia, normal atrioventricular conduction was noted.
Within one hour after the meal, she developed chest and
abdominal pain with a feeling of impending doom. She
became hypotensive (blood pressure 70/30 mmHg) with
development of shortness of breath and a recurrence of
urticarial plaques in her forehead. It was been adminis-
tered O, insufflation, volume expanders, hydrocortiso-
ne 1 mg/kg IV and H1 and H2 antihistamines, (diphen-
hydramine 2 mg/kg and ranitidine 1 mg/kg 1V). Another
Electrocardiogram was performed and it was suggestive
of subendocardial ischemia in infero-anterior-lateral le-
ads (Fig. 1). Echocardiographic study has been performed
at bedside showing apical and infero-antero septal seg-
ments ipokinesis. A minimal increase of the myocardial
necrosis biomarkers values was found: troponin | 1.6 ng/
ml, reference value (RV) <1.2; creatine kinase-MB 19 ng/
ml, RV <6; and myoglobin 212 ng/ml, RV <70 concentra-
tions in controls seriate. We started the administration
of nitroglycerin IV doses being titrated according to the
response, aspirin, low-molecular-weight heparin, and
oxygen therapy. Admitted in CCU, emergency coronary
angiography was performed and revealed normal epi-
cardial arteries (Fig. 2). SARS-CoV-2 infection combined
with hypersensitivity reactions may have been involved
in this clinical presentation, as a trigger for vasospastic
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Fig. 1 - Electrocardiogram was suggestive of subendocardial ischemia in infero-anterior-lateral leads.
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Fig. 2 - In emergency room, coronary angiography were performed revealing normal epicardial ar-

teries.
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Fig. 3 - On the third day, the patient underwent a pharmacological echocardiographic stress test
with dobutamine which was completely negative for inducible ischemia.

reaction. The possibility of a scombroid poisoning was an
option thus we examined the tuna eaten. High histamine
concentration was found in tuna leftover (>5 000 ppm).
We performed also research of salmonella, shighella,
protozoa, helminths etc., but all results were negative.
No pathogens were isolated from the food samples. No
other cases associated with this product were identified.
On the third day, electrocardiogram and echocardiogra-
phic study shown normal pattern, as well as values of
myocardial necrosis biomarkers were normalized. The
patient underwent a pharmacological echocardiographic
stress test with dobutamine (Fig. 3), which was complete-
ly negative for inducible ischemia. Before discharge, with
normal findings at electrocardiogram, echocardiographic
study, serum chemistry, she tested negative for molecular
oropharyngeal swab test of SARS-CoV-2 RNA and she was
discharged home.

Discussion

Scombroid syndrome is a foodborne disease caused
by the ingestion of spoiled fish, usually of the families
Scombridae and Scomberesocidae, in the absence of
organoleptic abnormalities. Scombroid-fish poisoning
causes are not clearly understood, but high histaminic
concentrations are constant findings in intoxicated fo-
ods. Histamine, since 1940s, was detected as a trigger of
this syndrome.> Nonetheless, scombroid syndrome is not
an allergic reaction but it has symptoms that mimic tho-
se of a food allergy. These occur on average 90 min af-
ter consumption of the food and resolve in a few hours
but they may persist for up to more than 48 hours. The
symptoms consist of headache, diffuse erythema, hype-
remia, nausea, vomiting, diarrhea, abdominal soreness
and severe bronchospasm, hypotension.' Respiratory dis-
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tress, vasodilatory shock have been observed.®’ Recent
research has shown that Kounis-like syndrome can affect
also the mesenteric® and cerebral arteries.® In literature,
the possibility of a concomitant coronary involvement in
scombroid syndrome is widely recognized and accepted,
but cases described specifically in this sense are very rare.
Many inflammatory mediators (such as histamine, cyto-
kines etc.) released during allergic reaction may induce
a vasospatic reaction, through direct activation of coro-
nary vascular smooth muscle.’® The pathophysiological
mechanisms of myocardial injury caused by SARS-CoV-2
are not well known. Myocardium SARS-CoV-2 infection is
dependent on ACE-2 receptors. The interaction between
SARS-CoV-2 and ACE-2 in the heart could contribute to
SARS-mediated myocardial inflammation and damage.™
With ACE-2 downregulation decreases cardioprotective
effects of angiotensin 1-7 and increases inflammatory cy-
tokines production as TNFa, may be responsible for the
myocardial damage, and TGF-B,'%'3 included in a com-
mon pathway of interstitial fibrosis development in the
myocardium and could potentially be a mode of cardiac
damage.™ Even cardiac mast cells located around the co-
ronary arteries could have a role; they can be activated
by a variety of stimuli, including various allergens and
complement factors.” Kounis syndrome shows that lin-
kage between acute coronary events and hypersensitivity
or allergic reaction. To our knowledge a few cases have
been associated with coronary vasospasm and scombroid
syndrome.>'®'® |n Kounis syndrome, an acute allergic or
hypersensitivity reaction may cause different kinds of
cardiovascular symptoms. It's difficult to make a clinical
diagnosis and often it's made retrospectively, being rea-
Ily life-threatening for patients affected. These different
kinds of clinical manifestations were clustered in three
types according to severity of coronary lesions (from va-
sospasm to an acute coronary thrombosis) and previous
history of coronary artery disease.?> Scombroid syndrome
in the United States represents one of the major chemi-
cal foodborne illnesses'™ caused by the consumption of
poisoned fish products, which contain high free histami-
ne concentration, responsible for the clinical manifestati-
ons.>% Scombridae and Scomberesocidae included tuna,
mackerel, skipjack, and bonito fishes are among the most
involved species. Inappropriate fish storage can lead to
an increased grown of enterobacteria. Bacteria in spoiled
fishes can decarboxylate high percentage of free histidi-
ne to histamine. Free amino acid concentration is variable
between different fish species; high histidine concentra-
tion is typical of not settled species to protect the tissu-
es from the sudden increase of lactic acid.?'?> Histamine
excess seems to have a key role in the development of
symptoms, but it has not been possible to reproduce the
illness in humans, with similar doses to those ingested in
fish poisoned. These results suggest that some substan-
ces present in fish increase histamine toxicity in human,
promote its absorption, or inhibit its inactivation by hista-
mine N-methyltransferase and diamine oxidase.?*2% There
isn't a gold standard in pharmacological treatment, but
antihistamines drugs represent first line treatment in this
case. Allergic manifestations such urticaria increase with
steroids as well as coronary vasospasm. In these cases H1/
H2 receptor blockers, nitrates, calcium channel blockers

can be administrated. However, the administration of
-blockers may exaggerate coronary spasm due to unoppo-
sed activity of a-adrenergic receptors. Epinephrine, which
is the drug of choice and may save lives in anaphylaxis,
may aggravate ischemia and worsen coronary vasospasm
in Kounis syndrome.?-3

Why should an emergency physician be aware of this?

This syndrome can represent a life threatening, if not
promptly and early known. An emergency physician must
have this knowledge, to evaluate accurately the anam-
nesis of affected patients. This case represents also that,
probably, in patients with normal coronary arteries with-
out any predisposing factors for coronary artery disease,
the acute release of inflammatory mediators due to
SARS-CoV-2 infection may induce coronary artery spasm
progressing to acute myocardial infarction with raised
cardiac enzymes and troponins.

Only a circumspect anamnesis can lead us to correct
and prompt diagnosis and change our decision-making
process for treatment.

Even this knowledge should be part of the cultural
baggage of emergency physicians.
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Dilatujici ascendentni aorta predstavuje riziko vzniku Zivot ohrozujici disekce. Jedinou nadéji pro tyto pa-
cienty zlstavala az doneddvna vcasna preventivni ndhrada ascendentni aorty cévni protézou. V roce 2004
byl poprvé pouzit novy zpUsob feseni této zavazné nemoci, a to fixace dilatujici aorty zevni podptrnou sito-
vanou protézou. Doposud byla tato protéza implantovéna 408 (1/2021) pacientdm po celém svété, a s narus-
tajicimi zkusenostmi se tak postupné méni i indikace k pouziti této metody.'
PEARS (Personalised External Aortic Root Support) byl primarné navrzen pro pacienty trpici Marfanovym
syndromem, ale je mozné ho pouzit i u jinych onemocnéni, u kterych dochazi k dilataci ascendentni aorty,
a nabidnout tak i témto pacientlim bezpe¢nou méné invazivni alternativu zavedenych metod.
Kazuistika popisuje pfipad vyuziti PEARS jako prevenci disekce u pacienta s dilatujici ascendentni aortou
deset let po plastice nedomykavé unikuspidalni aortalni chlopné.

© 2021, CKS.

ABSTRACT

Ascending aortic dilation poses a risk of life-threatening aortic dissection. So far the only option for affected
patients has been a timely replacement of their aortas with a vascular prosthesis. In 2004 a novel solution
emerged to address the issue, i.e. wrapping the dilated aorta into an external supporting netted prosthesis.
This method has been utilized in 408 (1/2021) patients around the world up to now and with growing expe-
rience the criteria for an indication of this type of treatment change accordingly."

PEARS (Personalised External Aortic Root Support) was devised initially for patients suffering from Marfan
syndrome. However, it seems to be a viable option for various types of diseases causing dilation of the
ascending aorta and it could offer these patients a safe and less invasive alternative to established methods
of treatment.

The case report describes an application of PEARS to prevent dissection in a patient with a dilating aorta,
who was operated on ten years ago for a regurgitant unicuspid aortic valve.
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Uvod

Dilatace aorty je jednim z rizikovych faktord disekce. Cas-
tou pfi¢inou progredujici aortalni dilatace jsou vrozené
poruchy pojivové tkané, zejména Marfanlv syndrom,
vzacngjsi Ehlerdv-Danlostv syndrom, neddvno definova-
ny Loyes(v-Dietztv syndrom ¢i Turnerdv syndrom. Kromé
téchto znamych tzv. syndromatickych vrozenych nemoci
asociovanych s aortopatiemi je zkoumana fada dalSich
gend, jejichz defekty by mohly byt zodpovédné za pro-
gredujici aortalni dilataci. Pfi hodnoceni velikosti ascen-
dentni aorty je tfeba vzit v Uvahu, Ze fyziologicky dochazi
k jeji dilataci s vékem — prdmérny narust je 0,9 mm/10 let
umuzlt a 0,7 mm/10 let u zen.?

Standardnim zpUsobem fedeni je ndhrada ascendentni
aorty protézou. Pfi soucasné dilataci kofene aorty a po-
stizeni aortdlni chlopné je mozno zvolit reimplantaci ¢i
remodelaci (Davidova/Yacoubova operace), pripadné na-
hradu aorty v¢etné aortalni chlopné konduitem (Bental-

Obr. 1 - Vlevo model pacientovy aorty vyrobeny na 3D tiskarné.
Dilatace postihuje pouze ascendentni aortu. Vpravo pro srovnani
model aorty pacientky s Marfanovym syndromem, kde je typicky
postizen aortalni koren.

lova operace) nebo pulmondlnim autograftem (Rossova
operace), pokud chlopen nelze zachovat.

PEARS - Personalized External Aortic Root Support —
je metoda zaloZend na zevni opofre dilatujiciho aortalni-
ho kofene a ascendentni aorty pomoci protézy ExoVasc®
vyrobené na miru kazdému pacientovi dle pfesného 3D
modelu téchto struktur.>* Model je vytvoren na zakladé
EKG fizené CT angiografie zobrazujici oblast od aortalni-
ho kofene po brachiocefalicky trunkus v ¢asovém useku
60-80% intervalu R-R. DUlezitou charakteristikou protézy
je jeji mrizkova struktura s otvory velikosti 0,7 mm, kte-
ré umoznuje vhojeni protézy do cévni stény. Materidlem
pro vyrobu ExoVasc® je pleteny Dacron (polyethylen te-
reftalat). Vyroba individualizovaych protéz je nezbytna
z davodu rozdilné morfologie dilatace aorty. U pacientd
s Marfanovym syndromem je typicky dilatovany koren
— anuloaortdlni ektazie. Naproti tomu u pacientld s bi-
kuspiddlni aortalni chlopni se popisuji tfi typy dilatace —
v urovni Valsalvovych sind, v Urovni sinotubuldrni junkce
a dilatace vzestupné aorty suprakoronarné (obr. 1, 2).

Popis pfipadu

Asymptomaticky 39lety muz s dilatovanou ascendent-
ni aortou byl od détstvi sledovan pro unikuspidalni
aortdlni chlopenni vadu. Nikdo z rodiny srde¢ni vadou
netrpél a ani disekce se v rodiné nevyskytla. Béhem
pravidelnych kontrol byla pozorovana postupné se
zhorsujici nedomykavost aortdlni chlopné, narUstajici
gradient a dilatace ascendentni aorty. V 29 letech zaca-
la pacienta limitovat ndmahova dusnost. V té dobé byla
echokardiografickym vy3etifenim zjisténa kalcifikovana
aortdlni chlopen s max. gradientem 25 mm Hg, regur-
gitaci 2. stupné dvéma jety s naznacenymi zpétnymi
toky na pocatku descendentni aorty, nezvétiend lehce
hypertroficka leva komora s dobrou systolickou funkci.
Na zakladé téchto ndlezl bylo pacientovi doporuceno
operacni feSeni vady.

Pfi operaci byla potvrzena diagndéza unikuspiddlni
aortalni chlopné (Sievers — typ 2, L-R/R-N) s kalcifikacemi

Obr. 2 - ExoVasc®
pfipraveny

k implantaci (zde
nevyuzity duplikat)

Obr. 3 - Echokardiografie pred implantaci ExoVasc® s mérenim dila-
tace ascendentni aorty v parasternalni dlouhé ose

a zejicim astim vel. 1,5 x 1 cm. S ohledem na nizky vék
pacienta byla provedena bikuspidalizace chlopné resekci
a augmentaci cipu autolognim perikardem. Ascendentni
aorta byla zachovana. Operace probéhla bez komplikaci
a pooperacni prabéh byl klidny.
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Nasledné pacient dochdzel na pravidelné kontroly. Po
celou dobu byl bez potizi. Chlopen vykazovala rezidualni
hemodynamicky nevyznamnou stenoinsuficienci s grad.
18/11 mm Hg a excentrickou regurgitaci 1. stupné v pred-
ni komisure (obr. 3).

Pro jednoznacnou progresi dilatace byla u pacienta ve
véku 39 let, tj. deset let od prfedchozi operace, indikovdna
implantace ExoVasc®. Dle CT angiografie dosahoval pru-
téla, resp. 30,5 mm/m vysky nemocného (obr. 4, 5).

Pro implantaci ExoVasc® je obvyklym pfistupem k srdci
sternotomie. Srdce bylo ¢astecné uvolnéno ze srlstl po
predchozi operaci. Byl napojen mimotélni obéh, operace
probihala na bijicim srdci. Poté byl vypreparovan aortal-
ni kofen az k anulu. Operace pokracovala zaloZenim péti
kotvicich prolenovych steht 5-0 do aortalniho anulu, vzdy
na spodinu jednotlivych Valsalvovych sinG a pod komisu-
ry s vyjimkou komisury pravého a non-korondrniho sinu
ve snaze vyhnout se poskozeni prevodniho systému. Na-

Obr. 4 - CTAG aorty pacienta. Je patrna dilatace ascendentni aorty
bez postizeni kofene.

Obr. 5 - Transverzalni fez v urovni ascendentni aorty, kde je vidét
jeji dilatace ve srovnani s nepostizenym descendentnim usekem.

sledovala fixace protézy k anulu a sutura podélného svu
pokracujicim stehem. Vykon byl ukonc¢en odpojenim od
mimotélniho obéhu a uzavérem rany (obr. 6).

V poopera¢nim obdobi byla fesena fibrilace sini s far-
makologickou verzi na sinusovy rytmus. Dale se u pa-

Obr. 6 - Znazornéni nastfizeni protézy k usti koronarnich tepen

cienta objevily intermitentné subfebrilie. Infek¢ni etiolo-
gie vsak nebyla prokazana. Rana se zhojila per primam
a pacient byl propustén 12. pooperacni den, v medikaci
pouze s beta-blokdtorem v nizké davce. Dle kontrolniho
echokardiografického vysetreni se priimér aorty snizil na
47 mm, tj. 23,5 mm/m?, resp. 26,1 mm/m a stupen aortalni
regurgitace zUstal nezménén (1-1,5 st.).

Po péti mésicich od operace se pacient citil dobre. Byla
zjisténa stacionarni, malo vyznamna aortalni stenoinsufi-
cience - gradient 23/10 mm Hg, regurgitace 1,5 st. Sitka
ascendentni aorty zustala 47 mm.

Diskuse

Indikace

Riziko disekce se zvySuje umérné s primérem aorty a vé-
kem. Absolutni hodnoty jsou nizké u stfedniho stupné
dilatace: 45 mm - 0,4 %, 50 mm - 1,1 %, 55 mm -2,9 %
béhem péti let.> Riziko stoupd pfi nardstu prdméru aorty
nad 60 mm. Nedosazeni této velikosti vSak neni dobrou
prediktivni hodnotou vylucujici disekci. Tzv. aortalni pa-
radox ukazuje, Zze 60 % disekci se stane pacientlim s pru-
mérem aorty mensim nez 55 mm zfejmé na podkladu roz-
dilného zastoupeni dilatace v populaci.

Dle soucasnych doporuceni pro Iécbu nemoci aorty
z roku 2014 a lécbu chlopennich vad z roku 2017 je u pa-
cientl s bikuspidalni aortdlni chlopni indikovano chirur-
gické feseni pfi dosazeni priméru aorty 55 mm.? Lécba
by méla byt zvdZzena, pokud dilatace dosdhne velikosti 50
mm u pacientt s bikuspidalni chlopni a rizikovymi fakto-
ry.5 Chirurgickym feSenim se rozumi nahrada postizeného
useku cévni protézou s pouzitim mimotélniho obéhu na
zastaveném srdci.

Nahradé aortdIni stény se Ize teoreticky vyhnout jejim
obalenim nizkoporézni cévni protézou, a to jako samo-
statny zakrok, nebo spolecné s dnes jiz vyjimecné pou-
zivanou reduk¢ni aortoplastikou.” Tento postup vsak
s sebou pfindsi fadu rizik. Zejména nizkd propustnost
a vysoka pevnost materidlu neumoznuji pfilnuti a nasled-
ny srlst protézy s pulsujici aortou. To mUze zpUsobit jeji
vycestovani, pfip. erozi cévni stény.® Ddle muze ev. hema-
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tom utlacovat sténu aorty a tvofrit prekdzku toku krve.
Aktualni guidelines z roku 2014 tento postup nedoporu-
Cuji, lze jej pouzit pouze jako vychodisko z nouze u vyso-
ce rizikovych pacientt.®

Novou a slibnou metodou lécby dilatace ascendent-
ni aorty, kterd viak zatim nema oporu v guidelines, je
PEARS. Prozatim neexistuji jednoznacnd indika¢ni kritéria
této metody podloZzena velkymi soubory pacientu. Pfi in-
dikaci je nutné vzit v ivahu nejen velikost aorty, ale i ri-
ziko jednotlivych vrozenych aortopatii, rychlost progrese
dilatace, klinicky stav pacienta, pfip. nutnost kombinova-
ného vykonu. Pfipustnym pro pouziti PEARS je maximal-
né mirny stupen aortalni regurgitace.™”

Pfimé zhodnoceni tkariové reakce na material protézy
a zmény v prilehlé aortalni sténé u ¢lovéka jsou limitova-
né. Existuje pouze jeden pfipad pacienta s Marfanovym
syndromem, ktery ndm umozfiuje hodnotit mikroskopic-
ké snimky aorty a vhojeni protézy. Kromé toho, Ze byla
protéza vhojena do stény aorty, vrstva kolagenu cévni
stény pod protézou se nelidila od zdravych jedinc a ne-
vykazovala zménu struktury medie typickou pro pacienty
s aortopatiemi."

Vyhody

Oproti standardnim metoddm je mozné implantovat
PEARS bez pouziti mimotélniho obéhu, pouze v fizené
hypotenzi. Pokud je postizen i aortalni kofen a jeho dila-
tace vede k aortalni nedomykavosti, pouziti poddimenzo-
vané protézy umoznuje zuzeni kofene a redukci stupné
regurgitace. To mdze mladsiho pacienta usetfit ndhrady
chlopné a dozivotni antikoagulace.

Limitace

Otazkou zUstava, zda nemuze k disekci dojit i presto, ze
zabranime dalsi dilataci, resp. zda absolutni riziko disekce
odpovida prliméru aorty, ve kterém ji zafixujeme, nebo
se snizi vlivem tkanové reparace a redukce napéti v cévni
sténé.

Operaci ¢asto podstupuji mladi bezpfiznakovi pa-
cienti s nahodné zjisténou dilataci aorty. Protoze vsak
nejsme schopni na zakladé dostupnych kritérii jedno-
znacné urcit, u koho k disekci dojde, je dalezité, aby
operace byla bezpec¢nd. Prozatim nezndme ani pocet
pacientd, které je tfeba preventivné odoperovat, aby-
chom zabranili jedné disekci (tzv. number-needed-to-
-treat).'? Do budoucna bude dulezité zpresnit odhad
rizika disekce pro konkrétniho pacienta napf. pomoci
genetické analyzy a zobrazovacich metod a nasledné
urcit optimalni nacasovani operace.™

Komplikace

V pooperacnim obdobi nejcastéji pozorujeme zanétli-
vou reakci se subfebriliemi zejména u mladych pacien-
ta. V z2ddném z téchto pfipadd vsak nebyla prokazana
infek¢ni etiologie. Jednalo se tedy zfejmé o postperi-
kardiotomicky syndrom ¢i reakci na cizi materidl. Na-
sledkem bylo prodlouzeni hospitalizace téchto pacien-
td. Bude nutna dalsi studie s cilem nalezeni vhodného
laboratorniho ¢i klinického ukazatele, ktery by véasné
odlisil rozvijejici se infekéni komplikaci od reakce na cizi
material.

Sledovani

PEARS je stale pomérné nova metoda a je nezbytné pa-
cienty po implantaci pravidelné sledovat. Na zdkladé na-
Sich zkusenosti doporucujeme kontrolu po tfech mésicich
od operace a dale v ro¢nich intervalech. Pokazdé by mélo
byt provedeno echokardiografické vysetfeni a po jednom
roce magnetickd rezonance aorty.

Zavér

PEARS je soucdsti trendu v kardiochirurgii, ktery upred-
nostriuje zachovani vlastnich tkariovych struktur pacienta
a vyuziti jejich zbyvajicich vyhod, které prozatim neumi-
me dostatecné dobfe napodobit, prfed jejich nahradou
(repair-over-replace), prestoze jsou jiz zlasti postizeny
degenerativnim procesem. Tato metoda naplnuje poza-
davek moderni mediciny na individualizované fedeni ,, usi-
té na miru” pro kazdého pacienta. Zaroven je feSenim
preventivnim, predchazejicim Zivot ohroZzujicim staviim
disekce aorty.

Primarni indikaci byl zpocatku jinak zdravy asympto-
maticky pacient trpici Marfanovym syndromem. S narts-
tajicimi zkusenostmi a diky doposud optimalnim dlouho-
dobym vysledklm se vSak ukazuje, Ze tento terapeuticky
model muze poslouzit daleko vétSimu spektru pacientt
s jinymi typy aortopatie pti dilatujici aorté, at uz reope-
rovanych, ¢i s nutnosti podstoupit kombinovany zdkrok
na srdci.
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Kazuistika | Case report

Trombo6za docasného kavalniho filtru u pacienta se
subakutni, heparinem indukovanou trombocytopenii

(Thrombosis of temporary caval filter in a patient with subacute heparin-induced

thrombocytopenia)
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V ¢lénku je prezentovéana kazuistika pacienta s idiopatickou arterialni trombdzou, u kterého se po lécbé
heparinem a hybridnim revaskulariza¢nim vykonu vyvinula heparinem indukovana trombocytopenie (HIT).
Nasledné po odeznéni akutni trombocytopenie byl pacientovi implantovan docasny kavalni filtr jako profy-
laxe periproceduralni embolizace pfi nové zjisténé vysoké zilni trombdze v ramci dalsi perkutanni revaskula-
rizacni intervence pro progredujici arterialni koncetinovou trombézu.
Je popsan vznik trombotické komplikace v kavalnim filtru i pfi probihajici antikoagula¢ni terapii dabigatra-
nem s poukéazanim na vyssi riziko téchto komplikaci ve spojitosti s HIT, jsou zminény vysledky malych studii,
které toto riziko potvrzuji. V kazuistice je dokumentovéna kompletni regrese kavalni trombézy po vysazeni
dabigatranu a nastaveni terapie warfarinem s cilovou hodnotou INR 2,0-3,0 v kombinaci s kyselinou acetyl-
salicylovou. Strucné jsou probrany informace o soucasné doporucené antitrombotické 1écbé u pacientt s HIT
s odkazem na nedavné mensi prace zabyvajici se efektem lé¢by novych perorélnich antikoagulancii (NOAC)
u téchto nemocnych.

© 2021, CKS.

ABSTRACT

The article presents a case report of a patient with idiopathic arterial thrombosis who developed heparin-
-induced thrombocytopenia (HIT) after heparin treatment and hybrid revascularization. After disappearance
of acute thrombocytopenia, the patient was implanted with a temporary caval filter as a prophylaxis of
periprocedural embolization in newly diagnosed high venous thrombosis as part of another percutane-
ous revascularization intervention for progressive arterial limb thrombosis. The occurrence of thrombotic
complications in the caval filter and during ongoing anticoagulant therapy with dabigatran is described,
pointing to the higher risk of these complications in connection with HIT, the results of small studies that
confirm this risk are mentioned. The case report documents a complete regression of caval thrombosis af-
ter discontinuation of dabigatran and adjustment of warfarin therapy with a target INR level of 2.0-3.0 in
combination with aspirin. Information on the current recommended antithrombotic treatment in patients
with HIT is briefly discussed with reference to recent small trials on the effect of NOACs in these patients.
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Uvod

Kavalni filtr je zatizeni kénického tvaru, které se zavadi
perkutanné ve svinutém stavu nejcastéji do dolni duté
zily, méné casto do horni duté Zily (obr. 1). Cilem implan-
tace tohoto filtru je mechanicka zabrana embolizace do
srdce a plicniho arteridlniho recisté z periferni zilni cir-
kulace. K dispozici jsou kavalni filtry permanentni a do-
casné, které je mozné extrahovat po splnéni jejich ukolu
katetriza¢ni technikou.

Podle poslednich doporuceni European Society for
Vascular Surgery (ESVS) pro Ié¢bu hluboké Zilni trombé-
zy' je implantace kavalniho filtru indikovana u pacientl
s proximalni flebotrombdzou, ktefi maji kontraindikaci
k antikoagulacni 1é¢bé (doporuceni IC). Dle nedavného
doporuceni Evropské kardiologické spolec¢nosti (ESC)? by
jejich pouziti mélo byt zvdZzeno u pacienttd s akutni plicni
embolii (PE) a absolutnimi kontraindikacemi antikoagu-

[ Head:
he struts are crimped
inside

55 mm

| 6 anchorage struts

3 centering struts |

Obr. 1 - Kavalni filtr vyvinuty spole¢nosti ALN, Francie

la¢ni 1é¢by (doporuceni llaC) nebo by implantace méla byt
zvdzena v pfipadé recidivy PE pfi ucinné antikoagulacni
|é¢bé (doporuceni llaC). Rutinni pouziti kavalnich filtrd
u pacientt s hlubokou Zilni trombdézou a/nebo plicni em-
bolii neni doporuceno (urover dukazl B, resp. A).

Popis pfipadu

Jednactyricetilety dosud zdravy muz byl pfijat pro idiopa-
tickou akutni ischemii levé dolni koncetiny pfi uzavéru
arteria poplitea. Vstupné byla zahajena lokalni trombo-
lyza za soucasné systémové antikoagulace nefrakcinova-
nym heparinem. Pro rozvoj velkého hematomu v tfisle
kolem zavedeného sheathu byla trombolyza predcasné
ukoncena. Posléze bylo pristoupeno k hybridnimu vyko-
nu — Uspésné chirurgické trombektomii a. poplitea a en-
dovaskuldrni intervenci v bércovych tepnach s ¢astecnym
efektem. Po zakroku krvaceni pokracovalo, pro pocinajici
Sokovy stav byla prechodné poddvana mala vazopresoric-
ka infuze a krevni transfuze. Heparinizace byla pro krva-

Obr. 2 - Pozice kavalniho filtru (typu ALN) tésné po zavedeni do
subrenalni ¢asti dolni duté zily (¢ervena Sipka), kavografie

ceni ukoncena, po stabilizaci obéhu byl subkutanné po-
davan nizkomolekularni heparin (LMWH) (nadroparin).

Dvanacty den hospitalizace byl v krevnim obrazu dete-
kovan vyznamny pokles trombocytl a nasledné metodou
ELISA potvrzena heparinem indukovana trombocytope-
nie (HIT). Lé¢ba LMWH byla zastavena (pro kontraindikaci
pfi HIT) a nahrazena fondaparinuxem. Pro rozvoj otoku
levé dolni koncetiny bylo provedeno ultrazvukové vyset-
feni a byla zjisténa novd trombdza v. femoralis, ktera byla
ddvana do souvislosti s vnéjsim utlakem panevnich Zil pfi-
tomnym hematomem bfisni stény vzniklym po predcho-
zim krvaceni. Soucasné ale byla diagnostikovana reokluze
a. poplitea levé dolni koncetiny (LDK) s progresi arterial-
ni trombdzy proximalné do a. femoralis superficialis. Po
odeznéni trombocytopenie byl fondaparinux nahrazen
dabigatranem.

Déle bylo pfistoupeno k dalSimu pokusu o endovasku-
larni revaskularizaci tepen LDK vzhledem k progresivni-
mu ultrazvukovému nélezu. Pro obavy z mozné emboli-
zace z Zilniho systému do plicnice pfi intervenci v tepnach
v tésné blizkosti flebotrombdézy byl do dolni duté Zily
subrenalné zaveden docasny kavalni filtr typu ALN (ALN
Implants, Francie) (obr. 2). Zakrok poté pokracoval dia-
gnostickou arteriografii tepen levé dolni koncetiny.
Vzhledem ke zjisténi nové progrese arterialni trombdzy
nyni zasahujici az do a. femoralis communis a vysokému
riziku periproceduralnich komplikaci od revaskularizace
bylo ustoupeno (k intraarteridlnimu podani byl k dispo-
zici argatroban). Klinicky stav levé dolni koncetiny byl
uspokojivy a nehrozila amputace, proto byl indikovan
konzervativni postup. Pokracovala terapie dabigatranem
v terapeutické davce.

Extrakce docasného kavalniho filtru byla v planu za
dva tydny. Pred extrakci filtru byla zhotovena kontrolni
kavografie, kde byla zjisténa nova trombdza v. cava in-
ferior v oblasti zavedeného filtru — objemny kulovity de-
fekt v proximalni ¢asti filtru pfiblizné 3 cm, zuzujici lumen
0 80 %, dalsi nasténné defekty byly patrné i v oblasti fil-
tru pod i nad nim. Nalez byl potom upfesnén na CT flebo-
grafii, kde byl trombus zobrazen pfi medialni konture ve
vysi filtru v délce asi 5 cm, dale byl také nalezen trombus
v lumen panevnich tepen oboustranné, vpravo dosahuji-
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Obr. 3 - Trombdza v kavélnim filtru (,tmavsi oblast”) oznacena
Sipkou, kavalni filtr pod odstupem pravé renalni tepny. Nelze také
prehlédnout nasténnou trombézu distalni ¢asti subrendlni aorty
pfestupujici na panevni tepny (zluta Sipka). CT vysetieni.

Obr. 4 - Kompletni regrese trombézy v dolni duté Zile (viz Sipka),
také patrné uplné vymizeni arterialni trombozy subrenalni aorty.
Kavalni filtr in situ. CT vysetieni.

ci az pod tfiselny vaz a kompletné vyplnujici lumen (obr.
3). Proto byla doplnéna CT angiografie plicnice, kde byla
prokazana embolizace na uUrovni odstupu segmentarnich
vétvi vpravo. Extrakce docasného kavalniho filtru byla
pro vysoké riziko embolizace z periferie odloZena. Pro
nedostatecny klinicky efekt byl dabigatran vysazen a pfi
docasném podavani fondaparinuxu byla Ié¢ba prevedena
na warfarin s poZzadovanym mezinarodnim normalizo-
vanym pomérem (INR) 2,0-3,0. Do kombinace byla navic
dana kyselina acetylsalicylova (ASA) a clopidogrel, ktery
byl posléze po specializovaném vysetieni v trombocentru
vysazen po prikazu fenotypu non-respondéra na clopi-
dogrel.

Klinicky nalez na LDK byl nadale stabilizovany, doslo
i k prodlouzeni klaudikacniho intervalu, plicni embolie
byla mald a de facto asymptomaticka.

Po tfech mésicich terapie warfarinem a ASA byla pro-
vedena kontrolni CT kavografie, kde byla patrnd uplna
regrese trombdzy filtru (obr. 4), coz nasledné umoznilo
bezpecnou extrakci kavalniho filtru cestou pravé v. ju-

gularis externa. Antitrombotickd terapie byla ponecha-
na dlouhodobé (dozivotné). Po dalSich dvou mésicich se
u pacienta rozvinul posttromboticky defekt nad medi-
alnim kotnikem LDK, ktery byl prelécen konzervativné
s velmi dobrym vysledkem.

Posledni kontrola pacienta ve fakultni nemocnici pro-
béhla po 2,5 letech od prvotni hospitalizace. Index kot-
nik-paze LDK/levé horni koncetiny (LHK) byl 0,58, coz
svéddi pro stfedné zavaznou chronickou ischemii. Na ul-
trazvukovém vysetieni tepen byl patrny chronicky uzavér
a. poplitea, ale s bohatou kolateralizaci, ostatni tepny
koncetiny se plnily dobfe a Zilni systém byl bez zndmek
flebotrombozy. Klinicky mél pacient klaudikace a spadal
do funk¢ni kategorie Fontaine I.

K podrobnéjsimu urceni etiologie inicidlni trombdzy
v a. poplitea byl pacient podroben Siroké skale vysetreni
véetné komplexniho vysetieni trombofilnich stavl v trom-
bocentru, dale byl proveden onkoscreening, imunologic-
ké vysetieni, EKG telemetrie a jicnova echokardiografie
k vylouc¢eni intrakardidlniho zdroje embolizace. Jiny spe-
cificky trombofilni stav kromé HIT nebyl zjistén.

Diskuse

U nemocného doslo k idiopatickému arteridlnimu trom-
botickému uzavéru v dolni koncetiné, po reperfuzni lécbé
se objevily komplikace, které jsou spojeny s vyssim trom-
bofilnim rizikem (krvaceni, utlak cévniho systému hema-
tomem, rozvoj heparinem indukované trombocytopenie).
Za dalsi potencionalni trombofilni faktor se da pokladat
i jakykoliv interven¢ni vykon véetné hybridni revaskulari-
zace.

Implantace docasného kavalniho filtru jako periproce-
durdlni profylaxe v tohoto nemocného poukazala jak po-
zitivni ochranny efekt (zabrariuje embolizaci), tak riziko
mozné trombdzy, kterd mlze ve filtru také vzniknout.

Problematikou kavalnich filtra se zabyvalo nékolik ko-
hortovych studii a retrospektivnich databazi, byl pozoro-
van rozdil v trombotickém riziku mezi do¢asnymi a trva-
lymi filtry.

V databazi MAUDE? zahrnujici 1 606 pacientd byly
komplikace registrovany castéji v pritomnosti docasnych
filtrd neZ u permanentnich (86,8 % u docasnych vs. 13,2
% permanentnich).

Podle jiné studie PREPIC-24 se trombdza docasného ka-
valniho filtru objevila v 1,6 % pfipadd (u tFi pacientd), za-
timco tromboéza permanentniho filtru ve studii PREPIC-15
v osmiletém sledovani cinila dokonce 13 % (26 pacientu
ze 200 s implantovanym filtrem).

Priznivy efekt odstranitelnych filtra pti soucasné an-
tikoagulacni terapii v prevenci/rekurenci plicni embo-
lie v porovnani s vétvi antikoagulacni terapie bez filtru
nebyl ve studii PREPIC-2 béhem 3estimési¢niho sledovani
prokazan. Naopak ve studii PREPIC-1 u pacientl s proxi-
malni flebotromboézou a terapii LMWH (bez ohledu na
pritomnost plicni embolie) byl vyskyt/rekurence plicni em-
bolie v osmiletém sledovani u pacientd s permanentnim
kavalnim filtrem vyznamné nizsi nez ve skupiné bez filtru
a pouze na terapii LMWH (6,0 vs. 15,1 %).

Dle dalsi retrospektivni studie autorl Moonjung
a spol.5 u pacienttd s prokdzanou heparinem indukovanou
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trombocytopenii, u kterych byl zaveden kavalni filtr, byla
pozorovana nova trombdza v kavalnim filtru dokonce
u deviti pacientt z deseti, kterym byl filtr zaveden. Na-
proti tomu u 59 pacientl s HIT, u kterych nebyl filtr im-
plantovan, doslo ke vzniku progrese/nové trombdzy jen
ve 14 pripadech (vSichni pacienti bez ohledu na pfitom-
nost kavalniho filtru uzivali non-heparinovou antikoagu-
lacni terapii).

Z vyse uvedenych dat vyplyvd, Ze se implantace ka-
valniho filtru u pacientd s HIT jako nabizejici se ,logic-
kd mechanicka” alternativa antiakogulac¢ni terapie nebo
jako jeji ,posila” se mlze jevit jako velmi spornd. Chybi
viak rozsahlejsi a systematictéjsi studie této problemati-
ky, zejména srovnani rdznych non-heparinovych antikoa-
gulancii v pfitomnosti kavalniho filtru (ale i téch existuje
nékolik typl). Dostupna data nicméné naznacuji, ze pfi-
tomnost kavalniho filtru v kombinaci s LMWH u pacientl
s HIT a akutni tromboembolickou nemoci trombotické
riziko zvysuje.

Ohledné osamocené antitrombotické/antikoagulac-
ni l1écby u pacientd s HIT existuji opét jen mensi studie.
Nefrakcionovany i nizkomolekuldrni heparin obecné neni
doporucovan pro vysoké riziko recidivy trombocytopenie,
i kdyZ prace autord Warkentin a Kelton? identifikovala
v subanalyze sedm pacientl s prodélanou HIT v minulosti,
u kterych nebyly detekovany heparin-dependentnich pro-
tilatky v séru. Témto pacientlim pak byl opétovné podan
heparin (z ddvodu podstoupeni chirurgického vykonu),
u zadnych z nich poté nedoslo k recidivé trombocytope-
nie, pouze u jednoho pacienta byly opétovné detekovany
protilatky proti heparinu.

Doporuc¢enymi antitrombotiky dle poslednich guide-
lines American Society of Hematology (ASH)® jsou u ne-
mocnych s HIT argatroban, bivalirudin, danaparoid, fon-
daparinux, které jsou urceny pro parenteralni podani,
a warfarin (kromé akutni faze HIT v pfitomnosti trombo-
cytopenie), apixaban, dabigatran a rivaroxaban pro per-
oralni uziti.

Jako atraktivni se v dnesni dobé jevi pouziti NOAC.
Témi se u pacientl s HIT zabyvali autofi Warkentin a spol.®
V malém retrospektivnim souboru zaradili 46 pacientd
[écenych rivaroxabanem. K trombotickym komplikacim
doslo u jednoho nemocného (v souvislosti s centrdlnim
Zilnim katétrem, po extrakci katétru a dalsSim pokracovani
|éCby rivaroxabanem jiz k dalS$im trombézam nedochaze-
lo). V dalsim skupiné bylo l1é¢eno 12 pacientt apixabanem
a k trombotickym komplikacim nedoslo u zddného z nich.
Dabigatran byl podavan 11 pacientl a u jednoho z nich
doslo pfi l1é¢bé k progresi mnohocetnych embolizaci (ty
vsak byly v mensi mife pfitomné jiz pfed zahajenim této
lécby). U Zadného z pacientl Iécenych vyse uvedenymi
NOAC nedoslo ve studii k vyznamnému krvaceni.

U warfarinu je nutno uvést doporuceni ASH,® dle kte-
rého neni warfarin doporucen pro lécbu akutni faze HIT,
tedy do vymizeni trombocytopenie. Podle studie autoru
Theodore a spol.’ bylo jeho podavani spojeno s vyssim
vyskytem Zilnich trombéz vedoucich ke gangréné konce-
tin. Nicméné novéjsi studie autord Wallis a spol. zabyvajici
se bezpecnosti warfarinu' béhem jeho podavani v akutni
fazi HIT nezaznamenala vy33i vyskyt vaznych komplikaci.

Protidestickovou lé¢bu se dle guidelines ASH® dopo-
ruCuje v pripadé akutni HIT prerusit, neni-li k tomu jina

indikace (recentni implantace stentu, koronarni nemoc).
Nicméné zatim nejsou k dispozici Zadné studie, které by
hodnotily efekt kombinace antikoagula¢nich a protides-
tickovych 1€kl u pacientd s akutni i subakutni HIT, pouze
se pfi takové kombinaci predpoklada vyssi riziko krvaceni.

Na&s pacient byl po zjisténi HIT lécen v akutni fazi fon-
daparinuxem, po Ustupu trombocytopenie byl preveden
na dabigatran v terapeutické davce (150 mg dvakrat den-
né). Vzhledem k trombdéze zavedeného kavalniho filtru
i pres |écbu dabigatranem jsme nakonec nemocného pre-
vedli na warfarin a byla pfidana dudlni protidestickova
lé¢ba clopidogrel + ASA. Clopidogrel byl poté na zakladé
vySetfeni v trombocentru pro genotyp non-respondéra
vysazen. Pfi terapii warfarin + ASA u pacienta nedoslo ke
krvacivym komplikacim a doslo k Gplné regresi trombozy
kavalniho filtru. Pfi kontrole za 2,5 roku pak nebyla jiz
patrna ani trombdza v Zilnim systému a tepenny systém
LDK ,0zil"” revaskulariza¢nim procesem.

Clanek by mél poukazat na fakt, Ze u pacientd s HIT,
kterym zavadime kavalni filtr, je evidovan vyssi vyskyt
komplikujicich trombéz filtru, prestoze je u nich pone-
chana antikoagulacni terapie. Mél by upozornit na nut-
nost velmi peclivého uvazeni indikace, zda je pro nemoc-
ného kavalni filtr pfinosem.

V kazuistice byl popsadn pfipadu indikace implantace
filtru jako profylaxe periproceduralniho vykonu.

Zda doslo k progresi/embolizaci Zilni trombdzy induko-
vané perkutdnnim vykonem nebo do jaké miry se uplat-
nil trombogenni efekt filtru, nebylo objasnéno. Otazkou
zUstava, zda kavalni filtr zachranil pacienta pred masivni
embolizaci z panevniho fecisté nebo jen neinicioval dalsi
tromboticky fokus. V neposledni fadé je i otdzkou, jestli
zavedeni filtru skutecné nezabranilo embolizaci spusténé
provedenym endovaskuldrnim vykonem v tepenném fe-
Cisti v blizkosti Zilni trombézy, coz by znamenalo, Ze filtr
splnil ucel své implantace.

Zavér

Heparinem indukovand trombocytopenie je zavazny stav,
ktery mize komplikovat jiné zdkladni onemocnéni, jehoz
|éCba primdarné vyzaduje podani heparinu. Data o ucin-
nosti a bezpecnosti non-heparinovych antikoagulancii
u nemocnych s HIT jsou zatim skromna. Intervencni vy-
kony v akutni i subakutni fazi HIT mohou casto iniciovat
nové trombotické komplikace. Implantace kavalniho fil-
tru at uz docasného, nebo permanentniho je u pacienta
velmi rizikova i ve fazi subakutni HIT, a to nejspiSe pro
jeho trombofilni potencidl. U pacientl s HIT at uz probi-
hajici, nebo anamnestickou proto musime pfi nezbytnych
intervencich poditat s vysokym trombotickym rizikem
a byt obezfetnéjsi vice nez kdy jindy.

Prohlaseni autora o mozném stretu zajma
Autor nemél zadny stret zajmu.
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Plicni hypertenze na podkladé plicni tumordzni mikroembolizace nebo plicni nadorové trombotické mik-
roangiopatie je vzacnou komplikaci znamého ¢i dosud nediagnostikovaného onkologického onemocnéni.
Uvadime pripad 37letého, dosud zdravého pacienta, ktery byl hospitalizovédn pro nové zachycené pravo-
stranné srdecni selhani na podkladé tézké plicni hypertenze. Jednalo se o prvni projev dosud nediagnostiko-
vaného generalizovaného karcinomu Zaludku. Pro rychlou progresi obtizi pacienta a jeho umrti do 48 hodin
od prichodu do nemocni¢niho zafizeni byla pficina stavu zjisténa az pfi pitvé.

© 2021, CKS.

ABSTRACT

Pulmonary hypertension caused by pulmonary tumor microembolism or pulmonary tumor thrombotic mic-
roangiopathy is a rare complication of already known or yet undiagnosed malignancy. We present a case of
a 37-year-old previously healthy man who was diagnosed with right heart failure due to severe pulmonary
hypertension. The underlying condition was an undiagnosed gastric cancer with micrometastases into lung
arterioles. This was diagnosed at autopsy since the patient died within 48 hours of admission to the hospital.

Uvod

Plicni hypertenze je definovadna jako vzestup stfedniho
tlaku v plicnici v klidu nad hodnotu 25 mm Hg mérené-
ho pfi pravostranné srde¢ni katetrizaci. Plicni nddorova
hypertenze (tumor pulmonary hypertension, TPH) u pa-
cientl se soucasnou ¢i pfedchozi malignitou v anamnéze
zahrnuje kromé makrovaskularnich forem (plicni embo-
lie ¢i angiosarkom) i formy mikrovaskularni: plicni nado-
rovd mikroembolizace (pulmonary tumor microemboli-
sm, PTE) a plicni nadorova trombotickd mikroangiopatie
(pulmonary tumor thrombotic microangiopathy, PTTM).!
PTTM je vzacnad forma prekapilarni plicni hypertenze

charakterizovana fibrocelularni intimalni proliferaci ma-
lych plicnich tepen u pacientd s generalizovanym karci-
nomem s mikrometastdzami do plicniho recisté. Vede
k pretizeni pravostrannych srde¢nich oddild a nasledné
k selhdni pravé komory srdecni a respira¢nimu selhani.
U vétsiny pacientl je PTTM diagnostikovdno posmrtné.2
Definitivni diagndza sestavd z histologického prukazu
nadorovych bunék uvnitf plicnich cév a soucasné pritom-
nych architektonickych zmén plicniho fecisté.> Karcinom
Zaludku je jednou z nejcastéjsich malignit zodpovédnych
za vznik TPH.2 Pravostranné srdec¢ni selhani na podkladé
tézké plicni hypertenze mize byt prvnim projevem ma-
lignity.
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Popis pripadu

Sedmatficetilety, dosud zdravy pacient byl hospitalizo-
van na Kardiologickém oddéleni Krajské nemocnice Li-
berec na doporuceni praktického Iékare k diagnostice
nové vzniklé ndmahové dusnosti zhorsujici se v Fadu dng,
doprovazené suchym kaslem a bolestmi na hrudi a mezi
lopatkami. Pacient byl do vzniku obtizi aktivnim sportov-
cem a posledni rok nekurakem. Dle informaci od praktic-
kého lékare byla recentné provedena spirometrie s nor-
malnimi hodnotami.

PFi prijeti k hospitalizaci byl pacient dusny pfi mini-
malni ndmaze (NYHA III-IV), saturace arteridlni krve kys-
likem v klidu byla 89 % soucasné s hypokapnii 3,27 kPa.
Na monitoru byla pfitomna sinusova tachykardie 115/min
a krevni tlak ¢inil 125/70 mm Hg. Vstupné byla vyloucena
infekce COVID-19 (negativni polymerazova fetézova re-
akce [PCR]) a plicni embolie (CT angiografie arteria pul-
monalis). Jako vedlejsi nalez na vypocetni tomografii (CT)
byla popsdna bronchiolitis obou plicnich kfidel a uzlinovy
proces mediastina a retroperitonea (obr. 1). Laboratorné
bylo pfitomno zvyseni hodnot D-dimert (2,01 mg/l) a mir-
na leukocytéza (12,7 x 10%1) s C-reaktivnim proteinem
(CRP) 18,4 mg/I, ostatni vysledky byly bez vétsich vychylek
od normy. Pfitomnost paraproteinu nebyla prokazana.

Obr. 1 - Bronchiolitis plic (Radiodiagnostické odd. KN Liberec)

V den pfijeti byla doplnéna jicnova echokardiografie
s ndlezem zndmek tézké plicni hypertenze s dilataci a dys-
funkci pravostrannych srdecnich oddild (obr. 2) se sekun-
darni vyznamnou trikuspidalni regurgitaci a systolickym
tlakem v plicnici (PASP) 65-70 mm Hg. Byl vyloucen levo-
pravy zkrat. Levostranné oddily byly bez zavazné patolo-
gie s ejekéni frakcei levé komory srdecni 60 %.

Byla zahajena |é¢ba diuretiky, aviak bez valného efek-
tu. Vzhledem k podezieni na plicni arteridlni hypertenzi
byl pacient ¢asné odeslan do Centra pro plicni hypertenzi
VFN Praha. Zde byl vstupné zaveden centralni Zilni katétr
do levostranné VJI pod ultrazvukovou kontrolou, pricemz
byly popsany i velké pakety lymfatickych uzlin v kréni
oblasti. Pro progredujici dusnost, sinusovou tachykardii
a snizenou saturaci Zilni krve kyslikem (5 0,) 27 % (nor-
ma 60-80 %) a zvySenou hodnotu laktatu 10 mmol/l byl
pacient pfemistén na jednotku intenzivni péce, kde bylo

TIS04 MI14

M3

118 bpm

Obr. 2 - Dilatovana prava komora v A4C projekci (Kardiocentrum
KN Liberec)

zahéajeno podavani levosimendanu pro znamky dysfunk-
ce pravé komory srdecni. Pfes intenzivni |écbu se pacien-
tav stav nadale rychle zhor3oval. Mimo klidovou dusnost
a sinusovou tachykardii byly pfitomny opakované stavy
nauzey, po zvraceni intermitentni poruchy védomi a né-
sledné kratky generalizovany kiecovy stav. Po podani
diazepamu doslo k progresi respiracni insuficience s nut-
nosti intubace, poté k rozvoji elekromechanické disociace
a byla zahajena kardiopulmonalni resuscitace, aviak bez
obnoveni u¢inného krevniho obéhu. Pacient zemrel do 48
hodin od pfichodu do nemocni¢niho zafizeni a byla indi-
kovana patologicko-anatomicka pitva.

Pri pitvé byl zjistén dosud nediagnostikovany smise-
ny adenokarcinom kardie zaludku infiltrujici celou sténu
orgdnu, avsak nezuzujici lumen jicnu ani Zaludku. Déle
byla nalezena metastatickd loziska jater, bedernich ob-
ratll a lymfadenopatie mediastina, hilu jater a retroperi-
tonea. Na srdci dominoval nédlez dilatované pravé komory
se zbytnélou svalovinou a trabekulizaci. Na plicich byly
oboustranné v odstupech drobnych vétvi plicnich tepen
popsany makroskopicky patrné zlutavé pendulujici tvary
do 0,5 mm. Mikroskopicky se jednalo o nddorovou embo-
lizaci do plicnich tepen malého a stfedniho kalibru. Byla
nalezena rlizna stadia postizeni perifernich vétvi plicnich

Obr. 3 - Fibrozné obliterovana periferni vétev plicni tepny s rezi-
dudlnimi nadorovymi burikami (v centru), mensi tepenna lumina

a VFN Praha)



610

Tézka PH jako prvni projev karcinomu Zaludku

tepen - jak fibrozné obliterované cévy, tak jejich lumina
s rezidudlnimi nddorovymi burikami. Soucasné nechybéla
lumina vyplnéna cerstvymi tromby (obr. 3). Dle imunohis-
tochemického barveni byly postizeny pouze krevni cévy
(pozitivni nalez barvenim CD31 — marker cévniho endo-
telu). Naopak nebyla prokazana invaze do lymfatickych
cév (negativni nalez barvenim D2-40 — marker lymfatické-
ho endotelu). Makroskopicky viditeIné noduly ve vétveni
cév sestavaly z nasténnych trombU obsahujicich nadorové
buriky (obr. 4). V plicni tkdni nebyly pfitomny makrome-
tastazy karcinomu.

Nami popisovany pacient nemél v predchorobi zadné
pfiznaky, které by upozornovaly na moznou pritomnost
karcinomu Zaludku, napfiklad hubnuti, bolesti bficha,
dyspepsie ¢i poruchy pasaze.

Obr. 4 - Noduly ve vétveni plicnich tepen sestavajici z nasténnych
tromb0 obsahujicich nadorové buriky (Ustav patologie 1. LF UK
a VFN Praha)

Diskuse

TPH je vzacnou komplikaci znamého ¢i dosud nediagnos-
tikovaného onkologického onemocnéni. Plicni hyperten-
ze na podkladé PTTM byla poprvé popsana Axelem von
Herbayem a jeho kolektivem v roce 1990.* Prezentuje
se subakutnim respira¢nim selhdnim, progredujicim pra-
vostrannym srde¢nim selhanim a nahlou smrti. Klinicky
dominuje predeviim rychle progredujici namahova dus-
nost. Mlze byt pritomen suchy kasel a bolesti na hrudi.
CT angiografie plicnice neprokaze defekty v naplni plic-
niho recisté ani loZiskové zmény, avsak pravidelné byvaji
popisovany opacity mlé¢ného skla, centrilobularni noduly
a zesileni cévni stény a interlobuldrnich sept (vypocetni
tomografie s vysokym rozlisenim [high resolution compu-
ted tomography, HRCT]).2®

PTE nevede ke vzniku plicnich makrometastdz. Byl
zdokumentovan vyvoj PTE do PTTM, kdy mikroemboly
nadorovych bunék mechanicky obturuji malé arterie a ar-
terioly a nasledné aktivuji koagula¢ni systém a uvolnéni
medidtord zanétu a rustovych faktord vcéetné vaskular-
niho endotelového rlstového faktoru (VEGF), coz vede
k trombéze, fibroceluldrni intimalni proliferaci a stenéze
lumina cév.? Nejcastéjsi malignitou zpUsobujici TPH jsou
malo diferencované adenokarcinomy, na prvnim misté
adenokarcinom Zaludku.>3¢ Ddvodem muze byt vysoka
exprese VEGF, charakteristickd pro bunky zaludec¢niho
karcinomu.’

Pro rychly priibéh a obtiznou diagnostiku je TPH casto
oznacovana jako ,plicni hypertenze nejasného plvodu”
a pricina stavu byva uréena az pfi pitvé. Dle dostupnych
zdroju je prevalence PTE u pacientl pitvanych po umrti
v dUsledku malignity 3 az 26 % a PTTM 1,4 % (resp. 0,9
az 3,3 %)."?> Median preziti pacientl od zacatku podava-
ni oxygenoterapie je devét dni.? Doba do umrti pacienta
z dlvodu PTTM je kratsi v pfipadé negativni onkologické
anamnézy.’

Rychle progredujici, jinak nevysvétlitelna plicni hyper-
tenze s pravostrannym srde¢nim selhanim by méla vzbudit
podezieni na PTTM jako projev malignity, a to zejména
u pacientd s anamnézou predchoziho nadorového one-
mocnéni. V¢asna diagnostika je nezbytna pro potencialni
preziti pacienta.” Transbronchidlni biopsii plic ¢i odbérem
cytologického vzorku pfi pravostranné srdec¢ni katetrizaci
(PSK) muGze byt diagnostikovdna malignita a po doplnéni
daldich vySetfeni nasazena onkologickd |é¢ba s nasled-
nym delSim prezitim pacienta.>® Podani kombinace sys-
témové chemoterapie, oxygenoterapie a antikoagulace
muze zmirnit rychly prdbéh onemocnéni.® Ackoliv je TPH
fazena do stejné skupiny jako plicni hypertenze v rdmci
chronické tromboembolické nemoci, nejsou k dispozici
data o nasazeni antikoagula¢ni terapie v pfipadé diagné-
zy PTTM."®

Onkologicky screening pacientd se zjisténou plicni
hypertenzi nejasného plvodu je nutnou souddsti vy-
Setfovaciho algoritmu. Spektrum dobie dostupnych
a lehce proveditelnych vysetfeni zahrnuje rtg hrudniku,
ultrazvuk bficha, gastroskopii, test na okultni krvaceni
ve stolici a odbér prostatického specifického antigenu
(PSA), resp. u Zen vysetieni ambulantnim gynekolo-
gem. Transbronchialni biopsie plic ¢i cytologie ze vzor-
ku odebraného pfi pravostranné srdecni katetrizaci
u symptomatickych pacientd mulze vést ke véasnému
ndlezu mikrometastdz ¢i bunék karcinomu v plicnim re-
Cisti, které by standardnim vysetfovacim procesem (rtg/
CT/HRCT plic, CT angiografie [CTA] plicnice) zUstaly ne-
odhaleny.

Zavér

V klinické praxi se lékafi zejména internich oborl s pa-
cienty s moznou PTTM setkdvaji, nicméné tato diagndza
je vzacna, nebyvd na ni pomysleno, a proto je poddia-
gnostikovana. Pokud jiz podezieni na PTTM vyvstane,
pacienti byvaji ¢asto téZce polymorbidni ¢i rizikovi k dalsi-
mu znacné zatézujicimu vysetrovani a 1é¢bé. Nezbytna je
Uzka spoluprace mezi praktickym lékafem, ambulantnim
kardiologem a v ndvaznosti na né internim ¢i kardiologic-
kym oddélenim spadové nemocnice a nasledné superspe-
cializovanym centrem. Pouze rychld onkologicka diagnos-
tika s naslednou lé¢bou mUze zvrétit casto fatalni prabéh
onemocnéni.
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NajddlezitejSou abnormalitou aortélneho obluka je bez diskusie pritomnost artérie lusorie, aberantnej pra-
vej artérie subclaviae. Prave pritomnost tejto anatomickej Struktury je casto spaté s priznakmi sposobenymi
utlakom jej okolia. Tato anomadlia sa zriedkavo spéja aj s pritomnostou aneuryzmy v mieste jej odstupu
z aortédlneho obluka - Kommerellovho divertikulu, ktory nesie riziko ruptury alebo disekcie. Prezentujeme
vzacny pripad 84-rocnej pacientky s asymptomatickou aneuryzmou artérie lusorie, ktora bolo diagnostiko-
vand ndhodou pocas hospitalizacie s ndslednym endovaskularnym osetrenim.

© 2021, CKS.

ABSTRACT

The most important abnormality of the aortic arch is, without question, the presence of the arteria lusoria,
the aberrant right subclavian artery (ARSA). The presence of this anatomical structure is often connected
with symptoms caused by oppression in its surroundings. This anomaly is rarely associated with the presence
of an aneurysm at the point of separation from the aortic arch - Kommerell's diverticulum, which carries
the risk of rupture or dissection. We present a rare case of an 84-year-old patient with asymptomatic arte-
ria lusoria aneurysm which was diagnosed by chance during hospitalization with subsequent endovascular
treatment. Arteria lusoria and Kommerell’s diverticulum were successfully endovascularly treated, resulting
in good recovery.

Introduction

its compression. Dysphagia caused by AL is called dyspha-
gia lusoria.? Rarely (12.7-15%) AL is running between the

An obligatory abnormality of the aortic arch is the pres-
ence of the arteria lusoria (AL), which occurs in 0.7-2.0%
population.” AL is the name for the aberrant right subcla-
vian artery (ARSA), which comes out as the last branch of
the aortic arch behind the left subclavian artery. In the
presence of the ARSA the brachiocephalic trunk is missing,
and four large arteries are emanating from the arch of
the aorta (ARSA, right common carotid artery, left com-
mon carotid artery, left subclavian artery). This artery is
passing in 80-84% of cases? through the posterior media-
stinum, usually behind the oesophagus and often causes

oesophagus and trachea, thus compressing the airways
and causes a prolonged cough. In 4.2-5% of patients, AL
is pre-tracheal.? Origin of the AL can also suppress the left
recurrent laryngeal nerve and lead to the development of
Ortner’s syndrome. It is this symptomatology that leads to
the patient being sent for examination in order to exclude
the oncological process. Other symptoms may include
retrosternal pain, weight loss, and claudication.* In most
cases AL is asymptomatic and an accidental finding dur-
ing autopsy, often associated with other aortic arch ab-
normalities. Kommerell’s diverticulum (KD) is a very rare
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congenital anomaly and is characterized as aneurysmal
dilatation of the ARSA at the beginning of its origin.> KD
is associated with high risk of rupture or dissection. In this
article we are presenting the case of a patient with AL
and KD with an endovascular treatment.

Case study

The 84-year-old patient was admitted to our department
for epigastric pain and hemodynamically insignificant
enterorrhea. Her medical history included ischemic heart
disease, type 2 diabetes mellitus, arterial hypertension,
chronic kidney disease and medical records of dysphagia
in previous examinations at the emergency department.
Her recent medical treatment included a beta-blocker
and sartan for the treatment of hypertension and oral an-
tidiabetics for the treatment of type 2 diabetes mellitus.
As a part of the initial examination, a chest radiograph
was performed with the finding of suspected aneurysmal
dilatation of the aorta or possibly another mediastinal le-
sion (Fig. 1). At the time of the admission to the hospital,
her blood tests showed only moderate-grade normocy-
tic anaemia. A colonoscopy examination was performed
with the finding of severe diverticulosis from the anus to

Fig. 1- Chest radiograph with the finding of suspected aneurysmal
dilatation of the aorta or possibly another mediastinal lesion.

lienal flexion, some diverticula were still actively bleeding
during the examination, and this condition was assessed
by surgeons as diverticulosis with a recommendation for
conservative treatment without surgery and for hemosub-
stitution and hemostyptic treatment. For suspected aortic
aneurysm, computed tomography (CT) thorax angiogra-
phy was performed. The finding of the CT angiography
was aberrant right subclavian artery (AL) with a fusiform
aneurysmal extension present from the origin from the
aortic arch with a maximum width of 55 mm and with the
presence of a wall thrombus in the aneurysm extension
(Fig. 2). AL was passing retroesophageal and deviated the
oesophagus to the right. Vascular surgeons and radiolo-
gists recommended endovascular treatment of the tho-
racic aorta using a stent graft with an occlusion of ARSA
distal to the aneurysm by occluders (Fig. 3). The proce-

Fig. 2 - CT thorax angiography finds ARSA with a fusiform aneu-
rysmal extension present from the origin from the aortic arch
(Kommerell’s diverticulum) with a maximum width of 55 mm and
with the presence of a wall thrombus (18 mm) in the aneurysm
extension.

dure was performed by interventional radiologists. After
the intervention, the patient was set for anticoagulant
treatment and she has been monitored regularly.

Discussion

AL was first described in the literature in 1735 by Hunauld,®
the word lusoria being formed from the Latin word lusus
naturae, which means a trick of nature. AL is often dila-
ted at the point of its separation and forms a diverticulum
known as the Kommerell's diverticulum, first described by
the German radiologist Burckhard F. Kommerell in 1936.7
In the literature, the incidence of this diverticulum in AL is
described between 20 and 60%.36 Polguj et al. in his study
of 141 cases showed the development of AL is more com-
mon in women than in men and that AL is symptomatic
in only about 7-10% of cases.® A higher presence of AL
is associated with genetic syndromes such as Down'’s and
Edwards’ syndrome. According to Nakajima et al. there is
a higher incidence of AL even in Fallot tetralogy.® Symp-
toms usually occur in two periods, in childhood and in

Fig. 3 - CT thorax angiography after endovascular procedure - treat-
ment of the thoracic aorta using a stent graft combined with an
occlusion of ARSA distal to the aneurysm by occluders.
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middle age. In children, the presence of AL usually ma-
nifests as cyanosis, stridor, and recurrent pneumonia due
to underdeveloped trachea, which is easier to compress
under AL pressure. In adults whose trachea is rigid and dif-
ficult to compress, this anomaly manifests as dysphagia.
The mean age of patients diagnosed with symptomatic
AL is 48 years.® Diagnosis and differential diagnosis are
based on imaging, radiographic findings, and thorax CT.
Treatment is indicated for the symptomatic relief of dys-
phagia and for the prevention of complications due to
aneurysmal dilatation. There is no clear link between the
size of the diverticulum and the need for surgery. The
most common diverticulum complications include rup-
ture, dissection, and thrombosis.> Conventional surgical
treatment and endovascular intervention are used to treat
this anomaly, and the advantages and disadvantages
of each option are constantly discussed. Currently, en-
dovascular treatment is the preferred choice because it
does not require central anaesthesia, is less invasive, takes
less time and also has a lower risk of high blood loss."!
However, endovascular treatment is only suitable for
anatomical compatibility of AL with endovascular stent;
otherwise the only option is open surgery.? At present,
advances in endovascular techniques have led to a hybrid
alternative with combined open surgical and endovascu-
lar therapy.'?'® The presence of AL can cause undesira-
ble complications in transradial coronary interventions.
According to the literature, only 60% of the procedures
during which the transradial approach was used, were suc-
cessfully completed when AL was present.' Sometimes
during transradial approach a dissection of the ARSA may
occur, so it is important to pay attention particularly to
procedure, choose anatomically appropriate diagnostic
catheters and specific manoeuvres and be prepared to
prompt treatment if it is required."”

Conclusion

The arteria lusoria is a rare congenital anomaly of the aor-
tic arch, which is also associated with other anomalies. It
should not be forgotten that this aberrant right subclavi-
an artery can cause difficulties mimicking other diseases,
and therefore in the differential diagnosis of dyspnoea,
dysphagia, retrosternal pain or weight loss, this rare dia-
gnosis should be considered. It is especially important not
to forget this unique diagnosis when distinguishing from
other causes of dysphagia.
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Ectopic connection of left coronary artery from right
coronary sinus, is the treatment always surgical?
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Kontext: S anomalnim odstupem kmene levé koronarni tepny z protilehlého sinu (anomalous left
coronary artery aortic origin from the right sinus, ALCA) se Ize setkat vzacné. Anomalni odstup
korondarnich tepen (anomalous origin of coronary arteries, AOCA) pfedstavuje druhou nejc¢astéjsi
pfic¢inu nahlé srde¢ni smrti mladych sportovcli v USA. Lécba téchto anomalii je predmétem sporu
a dosud nebyla vypracovana doporuceni pro stratifikaci rizika.
Kazuistika: Pétactyricetilety muz bez kardiovaskularnich rizikovych faktord byl pfijat do nasi ne-
mocnice pro sviravou, silnou bolest za hrudni kosti béhem intenzivni fyzické aktivity. Jeho vital-
ni znamky byly normalni. Vysledek EKG vysetieni byl normalni a laboratorni vysetfeni odhalilo
vysoké hodnoty troponinl. Echokardiogram prokazal nedilatovanou levou komoru srde¢ni se
zachovanou ejekéni frakei levé komory. Koronarografie zjistila abnormalni odstup levé véncité
tepny z pravého koronarniho sinu bez vyznamné stendzy a vysetfeni koronarnich tepen vypo-
Cetni tomografii prokazalo preaortalni pocatecni pribéh levého kmene véncité tepny. Zatézové
scintigrafické vysetfeni myokardu neprokazalo rezidualni ischemii. U pacienta byla zahajena ne-
farmakologicka Ié¢ba formou Upravy zZivotospravy a pravidelného monitorovani srde¢ni funkce.
Pfi kontrole po jednom roce byl pacient naprosto bez symptom.
Zavér: S anomdalnim odstupem kmene levé korondrni tepny z protilehlého sinu se |ze setkat velice
ztidka, vzhledem k vy$simu riziku srdec¢nich pfihod je viak nutno mit tuto moznost na paméti.
K presnéjsimu zjisténi spojeni a poc¢atecniho prubéhu Ize pouzit zobrazovaci techniky. Rozhodo-
vani o tom, zda usilovat ¢i neusilovat o korekci ALCA, je i nadale obtizné. Nase pripady byly feseny
odlisné, pricemz uspésné dlouhodobé sledovani prokazalo, Zze lé¢bu je nutno individualizovat
a idedIné posoudit pomér piinosu a rizik samostatné pro kazdého jednotlivého pacienta.

© 2021, CKS.

ABSTRACT

Background: Anomalous left coronary artery aortic origin from the right sinus (ALCA) is rare. Anomalous
origin of coronary arteries (AOCA) is the second leading cause of cardiac death among young athletes in
the US. Their management remains controversial and there are still no pre-established recommendations for
risk stratification.

Case presentation: A 45-year-old male with no cardiovascular risk factors, was admitted to our hospital for
constrictive, intense, retrosternal chest pain during intense activities. His vital signs were normal. ECG was
normal and biology revealed high troponin levels.

Echocardiogram revealed a non-dilated left ventricle with a preserved left ventricle ejection fraction. Coro-
nary artery angiography showed an abnormal left coronary artery origin from the right coronary sinus with
no significant coronary stenosis and coronary computed tomography described a pre-aortic initial course of
the left main artery.

Stress myocardial scintigraphy did not show residual ischemia. The patient was medically treated with chan-
ges in his lifestyle and regular monitoring. A one-year follow-up showed a perfectly asymptomatic patient.
Conclusion: ALCA is very rare but must be particularly considered given the higher risk of cardiac events. It
is possible to use imaging techniques to better analyze the connection and the initial course. The decision
to correct surgically or not to correct an ALCA remains difficult. Our cases were treated differently, with sa-
tisfactory long-term follow-up showing that the treatment should be individualized with a benefit/risk ratio
assessed preferentially for each patient separately.
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Background

Anomalous aortic origin of the coronary arteries (AOCA)
are still a challenge in the field of cardiology. Often acci-
dentally discovered, their incidence is estimated at 1.2%
of the general population."? This pathology grows in
view of the risk of sudden death associated mainly with
left coronary artery originating from the right sinus.

Despite decades of research, we still have a limited
understanding of the mechanisms of sudden death and
there is incomplete data on risk stratification and man-
agement.

Case presentation

A 45-year-old male, was admitted to our hospital for
chest pain. His history noted no diabetes, no hypertensi-
on and no active smoking.

The patient described the pain as constrictive, intense,
retrosternal chest pain during intense activities during 3
to 5 minutes and disappearing at rest.

His vital signs at presentation were as follows: blood
pressure at 130/65 mmHg, heart rate at 90 b.p.m. and re-
spiratory rate of 18 cycles/min. Lung sounds were normal;
and there were no signs of heart failure.

ECG was normal and biology revealed high troponin
levels at 0.1 ng/ml. The rest of the results were normal.

The patient was therefore hospitalized.

Echocardiogram revealed a non-dilated left ventricle
(LV) with a preserved left ventricular ejection fraction
(LVEF) at 55%. Left coronary artery birth anomaly was
also seen (Fig.1).

Coronary artery angiography showed an abnormal left
coronary artery departure from the right coronary sinus
with no significant coronary stenosis (Fig. 2).

A coronary computed tomography scan (Figs 3-5) con-
firmed the diagnosis and described a pre-aortic initial
course of the left main artery.

Stress myocardial scintigraphy did not show residual
ischemia. The patient was put on aspirin, beta-blockers
and isosorbide dinitrate with changes in his lifestyle and
regular monitoring.

A one year follow-up showed a perfectly asymptom-
atic patient.

Fig. 1 - TTE showing a left coronary artery of ectopic birth.

Fig. 2 - Angiographic image of the left coronary artery arising from
the right sinus.

Fig. 3 - Coronary computed tomography: Axial and coronary tomo-
graphic images of an ectopic connection of the left coronary artery
(white arrow) in the anterolateral sinus, close to the birth of the
right coronary artery (black arrow).

Fig. 4 - Coronary computed tomography: Axial images of an ecto-
pic connection of the left coronary artery in the anterolateral sinus,
close to the birth of the right coronary artery. Cx - circumflex artery;
LAD - left descending artery; RCA - right coronary artery,

Fig. 5 - Coronary computed tomography: 3D images showing the
ostial stump of the left coronary artery from the right coronary
sinus and its pre-aortic initial course.
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Discussion

Although incidence and natural history of anomalous
aortic origin of the coronary arteries (AOCA) are difficult
to determine, it is estimated to range from 0.6 to 1.2% of
the general population according to large angiographic
studies.™ In a Tunisian study, we found it at 0.27%.3 But
these series are likely to underestimate the true inciden-
ce as many people never undergo coronary angiography.
The abnormal origin of the left coronary artery from the
right sinus (ALCA) is quite rare (with an estimated inci-
dence of 0.03-0.05%),*"? it is the second most common
cause of cardiac death among young athletes in the Uni-
ted States.™

Basso et al." examined 2 large registries in the United
States and Italy reporting sudden cardiovascular death
in young competitive athletes over a period of 10 to 20
years. Twenty-seven deaths were recorded in patients
who had no symptoms, 14 patients had ALCA. It is mostly
the anomalous aortic origin of the left coronary artery
that is often associated with early sudden death, espe-
cially during vigorous exercise.

The symptoms are usually absent in everyday life.
The most common mode of discovery remains a “recov-
ered” sudden death, occurring while or immediately
after a very intense physical effort. Sometimes warn-
ing signs prior to the acute episode exist such as: chest
pain, syncope, or cardiac arrhythmia during exercise.
Increasingly, the anomaly is detected during an echo-
cardiographic assessment performed for another car-
diovascular reason.

Sudden death can result from one or more mechanisms
that compromise coronary blood flow. Several episodes of
ischemia are probably necessary creating a substrate for
the catastrophic event.’ Although there is no clear con-
sensus on the mechanism of ischemia and the risk factors
leading to sudden death in these patients.’ It has been
suggested that this risk is increased in young patients (<
35 years) with an abnormal left coronary artery origin, af-
ter intense physical activity, and in the presence of some
anatomical features summarized in: an inter-aortopulmo-
nary course, an intra-mural aortic course, a slit-like ostium
and an acute angle of the coronary artery departure from
the aorta.””'® A number of studies have been conducted
attempting to isolate a key factor, but no single compo-
nent of coronary artery anatomy has been identified as
the definitive cause of ischemia. A slit-like ostium and
a narrow intramural course might be the most involved,
but absolute proof has not yet been advanced."

Atherosclerotic disease has not been described in these
abnormalities.! In the absence of revealing symptoms, the
diagnosis can be made on a variety of imaging modali-
ties, including echocardiography, computed tomography
(CT), magnetic resonance imaging (MRI) and cardiac cath-
eterization, but a protocol of standard imaging has not
been yet decided.?"

Echocardiographic examination supports diagnosis,
especially in children or adolescents. Technological ad-
vances in transthoracic echocardiography (TTE) now al-
low vision of coronary artery anatomy in many patients.
The identification of the abnormal origin of the left coro-
nary artery has been described using TTE.?>?> TTE in two-

dimensional mode must often be combined with color
Doppler to successfully identify the abnormal origin of
a coronary artery.? In adults, the diagnosis may be more
difficult and any suspicion must be confirmed by an imag-
ing technique (coronary angiography, CT scan or MRI). In
asymptomatic patients, additional examinations are nec-
essary to reveal an eventual on exertion ischemia (stress
echocardiography or myocardial scintigraphy).'

The management of AOCA remains controversial. Al-
though patients with symptoms of ischemia or arrhyth-
mia are candidates for urgent management, decisions
about asymptomatic patients are less well defined and
there is still no pre-established consensus for risk strati-
fication.?® Noninvasive functional imaging is commonly
used to stratify risk and emerging data from invasive car-
diac catheterization with intravascular ultrasound (IVUS)
may be useful in a selected group of patients.?’

The North American guidelines recommend surgical
revascularization of all ALCAs with an inter aortopulmo-
nary course, regardless of the existence of myocardial
ischemia and age.”®

The top professional athletes must stop their activities
and completely change their life goals. Other patients
must change their lifestyle and accept a constant risk of
sudden death from physical exertion. This can be diffi-
cult to bear in patients especially in teenagers and young
adults. Behavior and psychosocial development can be
severely impaired.

Our patient was medically treated, with satisfacto-
ry long-term follow-up, this shows that the treatment
should be individualized with a benefit/risk ratio assessed
preferentially for each patient apart.

Conclusion

AAOCA is a rare anomaly but is gaining more and more
importance in current cardiac practice given the high risk
and difficulty in assessing sudden death in young and
athletic patients. Despite decades of research, we still
have a limited understanding of the mechanisms of sud-
den death and there is incomplete data on risk stratifica-
tion. The ideal treatment does not yet exist and a case by
case management is necessary.
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Uvod

Srdecni selhdni je komplexni klinicky syndrom postihujici
az tfi procenta populace vyspélych statd. Ocekava se, Ze
prevalence tohoto syndromu bude nadéle stoupat. Nakla-
dy na Iécbu srde¢niho selhdni jsou vysoké, zejména hos-
pitalizace pro akutni dekompenzace a rehospitalizace po
dekompenzaci srde¢niho selhani predstavuji nejvyssi na-
kladové polozky. Napfiklad ve Spojenych statech americ-
kych je procento rehospitalizaci po dekompenzaci srde¢ni-
ho selhani vy3si nez 20 %.'
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a prognoézu pacientu se srde¢nim selhanim.?
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Dlvody pro zakladani ambulance srde¢niho
selhani

V poslednich letech jsme svédky nardstu prevalence syn-
dromu chronického srde¢niho selhani. Tento trend je dan
nejen starnutim populace a pokroky v 1é¢bé akutnich ko-
rondrnich syndromu, ale i delSim prezivanim pacientd se
syndromem srdecniho selhdni. Delsi pfezivani pacientl se
srdecnim selhanim lze vysvétlit zlepSenim a dostupnosti
moderni farmakologické a nefarmakologické 1écby. | pres
tento pozitivni trend ukazuji data z registrd vyznamné
rezervy napriklad ve farmakoterapii srde¢niho selhani se
snizenou ejekéni frakci, kde cilové davky léku, které jsou
schopny modifikovat prubéh srdecniho selhani, jsou po-
davany jen u malého procenta nemocnych.**®

Lze predpokladat, Ze narust incidence a prevalence sr-
decniho selhdni bude stoupat nésledkem probihajici pan-
demie COVID-19. Zejména je nutné se obavat zvyseni po-
¢tu nemocnych se srde¢nim selhanim nasledkem akutnich
korondrnich syndromd(, kde je zfejmé, Ze fada pacientt
véas nevyhledala lékarskou pomoc kvuli obavam z naka-
zy. NarUst incidence srdecniho selhani by mohl byt v bu-
doucnu zpUsoben i sou¢asnym snizenim poctu lékarskych
preventivnich prohlidek, ale také pfimym duasledkem vi-
rové nakazy s postizenim myokardu.

V soucasné dobé se na péci o pacienty se srdecnim se-
Ihanim podileji Iékafi na rizné urovni poskytovanych slu-
Zzeb podle pokrocilosti onemocnéni, a to od praktického

Tabulka 1 - Ukoly a cile poskytovatel(i zdravotni péée podle tirovné?

lékare pres ambulantniho kardiologa aZ po specializova-
nou péci v kardiovaskularnich centrech. Pacienti s pokro-
¢ilym srde¢nim selhanim, ktefi spliuji indika¢ni kritéria
a nemaji zasadni kontraindikace, jsou referovani do cen-
ter zajistujicich srde¢ni transplantaci a dlouhodobou me-
chanickou srdec¢ni podporu (tabulka 1).

Pacienti se srde¢nim selhanim vyZaduji specidlni péci
na expertni urovni srovnatelnou s péci o pacienty s dal-
simi kardiovaskularnimi onemocnénimi. Specifickym ry-
sem péce o pacienty se srdecnim selhanim je nezbytnost
multidisciplindrniho pfistupu. Pacienti se srde¢nim selha-
nim vyZzaduji nejen péci specialisty na diagnostiku a lé¢-
bu srde¢niho selhani, ale nutna je spoluprace s dal3imi
odbornostmi v rdmci kardiologie (zobrazovaci metody,
intervencni kardiologie, elektrofyziologie a kardiosti-
mulace) a se specialisty mimo kardiologii (diabetologie,
nefrologie, pneumologie, endokrinologie, psychiatrie,
psychologie, dietni poradenstvi atd.) pfi Ié¢bé komorbi-
dit.

Vhodnym mistem pro realizaci komplexni péce o pa-
cienty se srde¢nim selhanim je ambulance srdecniho se-
Ihani kardiovaskuldrniho centra.

Ceskd asociace srde¢niho selhani v ramci Ceské kar-
diologické spole¢nosti podporuje zakladani ambulanci
srdec¢niho selhani (AmbSS) v kardiovaskularnich centrech
vSech urovni. Cilem je dale zlepsit diagnostiku, dostup-
nost moderni 1écby a zkvalitnit strukturu péce o pacienty
se srde¢nim selhanim.

Primarni péce - prakticky lékar,
internista

Identifikace pacienta se srdec-

nim selhanim

Zhodnoceni etiologie srde¢niho
selhani

Stanoveni odpovidajici diagnézy

Zahéjeni farmakoterapie

Vyhodnoceni pokrocilosti one-

mocnéni

Referovani pacienta do vyssi
urovné péce

Ambulantni kardiologie

Stejné cile jako primarni péce
a navic:

Presnéjsi identifikace priciny
srdecniho selhani/dysfunkce

Farmakoterapie s titraci 1€kl
s dosazenim maximalnich
tolerovanych davek

Zhodnoceni indikace

k pfistrojové lécbé

Zhodnoceni pokrocilosti
onemocnéni pro pfipadnou
referenci pro lécbu pokrocilého
srdecniho selhani

Dispenzarni péce pro pacienty
se stabilnim srdecnim selhanim

Ambulance srdec¢niho selhani
kardiovaskularniho centra

Stejné cile jako ambulantni
kardiologie a navic:

Definitivni stanoveni etiologie
srde¢niho selhani

Zahdjeni specifické Iécby podle
etiologie

Titrace davek lékt

Reference do center pro léc¢bu
pokrocilého srdecniho selhani

Dispenzarizace pacientl
s komplikovanym pribéhem
srdecniho selhani

Konzultace hospitalizovanych
pacientl se srdecnim selhanim

Vzdélavani specialistl pro lécbu

srdecniho selhani

Vzdélavani sester specialistek

AmbSS KKC poskytujiciho lécbu
pokrocilého srdecniho selhani
(OTS/MSP)

Stejné cile jako AmbSS KC
a navic

Zhodnoceni vhodnosti pacienta
pro lécbu pokrocilého srdecniho
selhani

(OTS/MSP)

Sledovani pacient na WL

Péce o pacienty s dlouhodobou
MSP a po OTS

Vzdélavani specialistd pro Iécbu
pokrocilého srdecniho selhdni

Vzdélavani sester specialistek

AmbSS — ambulance srdecniho selhani; KC - kardiovaskularni centrum; KKC - komplexni kardiovaskuldrni centrum; MSP — mechanicka
srdecni podpora; OTS - ortotopicka transplantace srdce; WL - ¢ekaci listina kandidatl transplantace srdce.
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Prakticky lékar,
internista

A
\/

Ambulance srdec¢niho selhani

] Ambulantni kardiologie
Pacient

se srdecnim selhanim

Pokrocilé srdecni selhani
Opakované hospitalizace

KKC, OTS, MSP

Stabilni srdecni selhani

Obr. 1 - Spoluprace AmbSS s dalsimi poskytovateli péce.> AmbSS - ambulance srdecniho selhdni; KKC - komplexni kardiovaskularni centrum;
MSP — mechanicka srdecni podpora; OTS - ortotopicka transplantace srdce.

Praktické navody pro zakladani ambulance
srdecniho selhani

Pfi zakladani, pfipadné rozsiteni stavajici ambulance sr-
de¢niho selhani je vhodné udélat nékteré organiza¢ni
a logistické kroky. K tomu je mozné vyuzit ndvody vyché-
zejici ze zkusenosti zahrani¢nich pracovist (tabulka 2).27
Velmi dullezitou soucasti zalozeni AmbSS je nastaveni
zpusobu reference pacientl a komunikace s referujicimi
pracovisti.

K nastaveni zpUsobu referenci pacientd mezi AmbSS
a dalsimi poskytovateli péce je mozné pouzit diagram
(obr. 1).

Vysetieni nového pacienta v AmbSS

Tabulka 2 - Praktické kroky pfi zakladani ambulance srdecniho

selhani (AmbSS)?

Definovat cile a ukoly AmbSS

Upresnit charakteristiky pacientt pro refero-
vani do AmbSS

Upresnit profily pacientd, kterym bude péce
vénovana

Urcit lokalizaci AmbSS v rdmci pracovisté
Jmenovat odpovédného vedouciho pracovnika

Urcit nezbytny pocet pracovnikd pro fungova-
ni AmbSS

Vytvofit organizacni strukturu
Vypracovat klinické protokoly
Rozvijet vztahy s dalSimi klinickymi podobory

Nezbytné ve vztahu k AmbSS
Hlavnim dkolem AmbSS pfi vySetfeni nového pacien- Rozvijet vztahy s poskytovateli ¢asto uzivanych
ta je potvrzeni diagnézy na zdkladé aktualnich dopo- klinickych sluzeb
ruceni odb,ornychwspc_)_Ianovsltvl_. PFi |n|C|aIn|°m vy_set,re- Vytvofit metodiku pro uréeni nésledného
ni je nutné vyloudit jiné pficiny symptomu, zejména sledovani pacient
onemocnéni perikardu, chronické plicni onemocnéni, o o . .
chronické onemocnéni ledvin a jaterni cirhézu. V dal- Ll e (el S ) RS
$im kroku je dulezité zhodnotit, kterd vysetfeni byla Vytvofit a rozvijet partnerstvi s referujicimi
u pacienta dosud provedena a kterd je jesté vhodné pracovisti
k posouzeni etiologie srdec¢ni dysfunkce a pokrocilosti Vytvofit mechanismy pro kontinualni zlepseni
srde¢niho selhdni doplnit: neinvazivni (echokardiogra- kvality péce o verejné zdravi
fie, ma'lgn,etické rezonance srdce) a inva'zivnl' rvne,tody Rozvijet podnikatelsky plén AmbsS
(selektivni koronarografie, pravostranna srdec¢ni ka- T e —
tetrizace), laboratorni vysetfeni (natriuretické pepti- Ujistit se, Ze prostorové pridéleni odpovida
dy, zdkladni biochemické parametry, testy k vylouceni e e M 2 £5d
metabolickych komorbidit — diabetes mellitus, poruchy Vytvorit technické podminky pro moznost
funkce $titné zlazy, onemocnéni ledvin, anémie a defi- virtualnich kontrol
cit Zeleza). Je velmi dulezité identifikovat potencidlné Vhodné Ziskat potiebné akreditace

reverzibilni pfi¢iny srde¢niho selhani (napfiklad tachy-
kardicka ¢i zanétliva kardiomyopatie) a dale specifické
priciny (kardiomyopatie po chemoterapii, infiltrativni

Vybudovat vyzkumnou sit nebo podilet
se na ni
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onemocnéni myokardu, familiarni kardiomyopatie).
Po potvrzeni diagnézy a stanoveni etiologie je dl-
lezité se zaméfit na to, zda u pacienta byla zahajena
optimalni farmakoterapie (guideline-directed medical
therapy, GDMT) vcetné titrace davek |ékd. Dulezitou
sloZkou je i rozvaha, zda mé pacient indikaci ke zmé-
né farmakoterapie, napfiklad z inhibitoru angiotenzin
konvertujiciho enzymu (ACEI) / antagonisty receptoru
angiotenzinu (ARB) na antagonistu receptoru angio-
tenzinu a inhibitor neprilysinu (ARNI), pfipadné zda by
neprofitoval z |é¢by inhibitorem sodiko-glukézového
kontransportéru 2 (SGLT2) nebo ivabradinem.

Soucasti vstupniho vysetfeni je edukace pacienta.
Je nutné informovat pacienta o charakteru a pfi¢iné
onemocnéni a zdUraznit nutnost dietnich a rezimo-
vych opatfeni. Dllezitou slozkou je i informovanost
rodinnych pfislusnikd. Pacient by mél byt informovén
o moznostech [écby veetné |é¢by pristrojové, je vhod-
né vytvorit dlouhodoby lécebny pldn a plan nésled-
nych kontrol.

Vyznamnou ulohu v pédi o pacienty se srdecnim se-
Ihanim maji sestry specialistky. Jedna se o zdravotni se-
stry, které maji zkusenosti s péci o pacienty se srde¢nim
selhanim. Sestry specialistky jsou Skoleny k edukaci pa-
cienta o dietnich a rezimovych opatfenich, o nutnosti
pravidelnych kontrol, monitoraci symptomu a vitalnich
funkci. Sestry specialistky maji znalosti v oblasti farma-
koterapie srde¢niho selhani a jsou schopny s pacientem
konzultovat zménu lécby. Sestry specialistky jsou vy-
Skoleny k pouziti nastrojd telemediciny.?

Nasledné kontroly

V naslednych kontrolach je nutné se zamérit na titraci
davek 1ékt GDMT s dosazenim maximalnich tolerova-
nych davek béhem tfi az Sesti mésicu, pfipadné eskalaci
farmakoterapie, pokud nedojde ke zlepseni symptomu
a funkce levé komory. Pfi perzistujici dysfunkci levé ko-
mory je u pacientd se srdec¢nim selhdnim se snizenou
ejekeni frakci (HFrEF) nutné uvazovat o indikaci im-
plantace implantabilniho kardioverteru-defibrildtoru
(ICD) v primarni prevenci nahlé smrti, pfipadné indiko-
vat srde¢ni resynchronizacni 1écbu.

Nedilnou soucasti naslednych kontrol je posouzeni
stupné kongesce a zajisténi optimalniho stavu volemie.
Je nutné naucit pacienty pravidelné kontrolovat zmény
hmotnosti a pfijem a vydej tekutin, podle toho titrovat
davky diuretik. Restrikci tekutin jsme schopni u nékte-
rych nemocnych minimalizovat davku klickového diure-
tika. Je vhodné edukovat pacienty k monitoraci zmény
symptomuU a objektivnich znamek (napfiklad otoku).
Soucasti selfmonitoringu by mélo byt i domaci méreni
krevniho tlaku a tepové frekvence.

Kromé kontroly volemie je nutné u pacientl sledo-
vat stav vyzivy. Dietni intervence je nezbytnd u vétsiny
pacientl, obezita nebo naopak kachexie a sarkopenie
jsou casté.

Prognosticka stratifikace pacienta se srde¢nim selha-
nim je rovnéz nedilnou soucasti péce, je mozné vyuzit
nékteré kalkulatory pfi sledovani pacienta v pribéhu
jeho onemocnéni.®®

Konkrétni aspekty péce o pacienty
se srde¢nim selhanim

Farmakoterapie
Expertni analyza v ambulanci srde¢niho selhdni zahrnuje
kromé diagnostiky i zhodnoceni farmakoterapie a nefar-
makologické [écby. Farmakoterapie je zakladnim néstro-
jem lé¢by pacientl s HFrEF s prognostickym dopadem,
u pacientd se srde¢nim selhanim se zachovanou ejek¢-
ni frakci (HFpEF) (pfipadné srdecni selhani u pacientt
s ejekeni frakei ve stfednim pasmu, HFmrEF) pak s efek-
tem na kvalitu Zivota a sniZeni rizika hospitalizaci. Pro
ucinnost farmakoterapie jsou nezbytné dvé podminky:
optimalni sloZzeni terapie pfedepsané Iékafem a adheren-
ce pacienta. Zakladem farmakoterapie je kombinace blo-
katoru systému renin-angiotenzin (RAS) (ACEI, ARB nebo
ARNI) s beta-blokatorem (BB) a antagonistou mineraolo-
kortikoidnich receptord (MRA), ve specidlnich situacich je
|Ié¢bu mozné doplnit o ivabradin nebo digoxin. Na zakla-
dé védeckych dukazl by pacienti s HFrEF méli byt |éceni
pomoci inhibitord SGLT2."0

Optimalizace 1é¢by srdec¢niho selhani spociva v dosaze-
ni davek Iékd, které byly definovany v klinickych studiich
a prokazaly prognosticky dopad u HFrEF. Efekt zaklad-
nich 1ékd na mortalitu a morbiditu nemocnych s HFrEF je
na ddvce zavisly. V soucasné dobé je doporuceno zahajit
|é¢bu zahajovacimi ddvkami ACEI (nebo ARB pfi jejich in-
toleranci), BB a MRA. Zasadou je nevynechat zadny z te-
rapeutickych cild. ARNI jsou podle evropskych doporuce-
ni indikovany v pfipadé, Ze pacienti s HFrEF maji nadale
symptomy a snizenou ejekéni frakci levé komory navzdo-
ry maximalni tolerované davce ACEl nebo ARB spolu s BB
a MRA. ARNI v tomto pripadé nahrazuji [écbu ACEI nebo
ARB. V pfipadé, Ze limitaci zvySeni davky je uroven krev-
niho tlaku, maji pfednost v titraci BB, mame se pokusit
dosahnout cilové davky BB a maximalni tolerované davky
blokatort RAS nebo ARNI. V pfipadé, Ze limitaci zvyse-
ni davky je hyperkalemie nebo uroven renalnich funkci,
v prvnim kroku je doporuceno pokusit se dosdhnout cilo-
vé davky ACEIl nebo ARB ¢i ARNI a maximalni tolerované
davky MRA. ARNI maji v pfipadé hyperkalemie prednost
pred ACEI, nebot se ukadzal mensi vyskyt hyperkalemie pfi
soucasném pouziti MRA. Pokud neni mozné dosahnout
cilové davky, vzdy se mame snazit o maximalni tolerova-
nou davku a nevynechat ani jednu Iékovou skupinu.” Exis-
tuje nékolik navodu, jak je mozné farmakoterapii HFrEF
optimalizovat (tabulka 3)."? V pfipadé, ze dalsi optimali-
zaci farmakoterapie nadale brani uroven krevniho tlaku,
je vhodné odstranit z |écby Iéky, které snizuji krevni tlak
a nemaji dakazy pro zlepseni progndézy pacientu se srdec-
nim selhanim (napriklad blokatory kalciovych kanald).
Dalsi moznosti je snizit davku diuretik, pokud je pacient
euvolemicky, nebo mé dokonce priznaky hypovolemie.
V pripadé ortostatickych pfiznakl se pak napfiklad do-
porucuje nepoddvat vsechny léky najednou a davkovani
rozlozit do celého dne, pfipadné nékteré léky podavat
i na noc. DUlezita je vzdy spoluprace lékare, zdravotnich
sester, dalSich zdravotnik( a pacienta, pripadné i zapo-
jeni rodinnych pfislusnikd. Optimalizace 1é¢by srde¢niho
selhdni mlze byt Uspésnd, jak ukazuji zahrani¢ni zkuse-
nosti se zarazenim pacientd do programu multidiscipli-
narni péce.'>"
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Tabulka 3 - Prakticka doporuceni k dosazeni optimalni farmakoterapie srde¢niho selhani™

Faktory limitujici optimalizaci Iécby Navrh reseni

Titracni protokoly s vyuZitim sester specialistek

Kapacita ambulance, ¢asovy faktor Titrace davek pomoci telefonickych kontrol

Odstranit jiné léky snizujici krevni tlak

,,,,,

Nizky krevni tlak Posoudit moznost hypovolemie

Snizit davku diuretik
Rozlozit podavani Iékd v prabéhu dne

Ortostatické priznaky Rezimova opatreni (opatrné vstavani, zména polohy téla)

Ridit se symptomy

Nizky krevni tlak nebo tepova frekvence zabrarujici titraci ddvek Definovat cilové hodnoty TF a TK

Podavani beta-blokétoru na noc

Unava Motivovat pacienta pokracovat v [é¢bé i pfes mirné symptomy

TF - tepova frekvence; TK - krevni tlak.

Soucasnd doporuceni pro léc¢bu srdecniho selhani se
v pripadé HFpEF (a HFmrEF) neméni. Hlavnimi principy
lécby jsou: agresivni kontrola krevniho tlaku u pacientt
s arteridlni hypertenzi, korondrni revaskularizace u pa-
cientld s prokdzanou ischemii, kontrola rytmu nebo tepo-
vé frekvence u pacientu s fibrilaci sini a tésna kontrola
retence tekutin. Zadna farmakologicka lé¢ba dosud jed-
noznacné neprokdzala schopnost snizit morbiditu a mor-
talitu pacientd s HFpEF. Diuretika zlepsuji symptomy
srdec¢niho selhdni u pacientd s plicni nebo systémovou
kongesci. U pacientd s HFpEF mUze byt pfili§ agresivni
diuretickd terapie spojena s poklesem Zilniho ndavratu
a rozvojem symptomatické hypotenze. Chybéji dukazy
o zlepseni pfiznakl pri 1é¢bé BB a MRA. Existuji dlkazy
pro zlepseni symptomatologie u pacientl s HFpEF [éce-
nych ARB candesartanem a ACEI perindoprilem.

Snizeni rizika hospitalizace pro srde¢ni selhani je da-
lezitym klinickym cilem. Existuji dlkazy o snizeni rizika
hospitalizace pro nebivolol, digoxin, spironolacton a can-
desartan pouze pro pacienty se sinusovym rytmem. U pa-
cientl s fibrilaci sini dikazy pro chybéji.

Pristrojova a intervencni lécba srdecniho selhani
PFistrojova lé¢ba zahrnuje implantaci ICD v prevenci né-
hlé smrti (NS) u pacientl s perzistujicimi symptomy a dys-
funkci levé komory navzdory optimalni GDMT a pfistro-
je pro srdec¢ni resynchronizacni 1é¢bu (SRL) obvykle s ICD
u symptomatickych pacientt se srde¢ni dyssynchronii. Na
indikaci k pristrojové l1écbé by se mél podilet specialista na
lé¢bu srdecniho selhdni spolu s arytmologem. Do rozho-
dovaciho procesu je nutné zahrnout i pacienta a vysvétlit
mu také pripadna rizika vykonu. V systému naslednych
kontrol po implantaci ICD nebo SRL je vhodné koordino-
vat kontroly pfistroje s kontrolami v ambulanci srdecni-
ho selhdni. Jednim z ddlezitych nastroj telemediciny je
moznost vzddalené domaci monitorace implantabilnich
pfistroju (remote monitoring).

Do intervencni lécby srdecniho selhani patfi katetri-
zacni lécba funkcni mitrdini regurgitace (MitraClip). Na
indikaci k vykonu se podili obvykle ,heart team”, jehoz
soucasti by mél byt specialista na l1é¢bu srde¢niho selhani,
echokardiografista, intervencni kardiolog, pfipadné kar-
diochirurg.

Interven¢ni |é¢ba srde¢niho selhani mlze déle za-
hrnovat katetrizacni ablaci fibrilace sini, ktera pred-
stavuje jednu z nejcastéjsich komorbidit srdecniho
selhdni. U nemocnych s ischemickou dysfunkci LK
a vhodnym nélezem na véncitych tepnach je mozné
zvazit indikaci k chirurgické revaskularizaci.’

Posouzeni funkéniho stavu, tolerance zatéze

a kvality zZivota

K posouzeni funkéniho stavu je kromé zhodnoceni funk-
¢ni tfidy NYHA mozné vyuzit zatéZzové testy: Sestiminu-
tovy test chlze a spiroergometrii s vyhodnocenim maxi-
malni spotfeby kysliku. K objektivnimu posouzeni kvality
Zivota nemocnych a jeji zmény v prabéhu terapie je vhod-
né vyuzit dotazniky, napriklad KCCQ (Kansas City Cardio-
myopathy Questionnaire).'®

Pohybova aktivita a rehabilitacni trénink

Soucasti edukace nemocnych s chronickym srde¢nim se-
Ihanim je doporuceni pravidelné fyzické aktivity. Je zna-
mo, ze pravidelny fizeny trénink snizuje mortalitu a mor-
biditu pacientd. Pokud neni mozné pacienta zaradit do
programu Fizené kardiorehabilitace, je vhodné probrat
moznosti individualnich aktivit podle fukéniho stavu ne-
mocného. K tomu je mozné vyuzit vysledky zatéZovych
testd.

Ambulantni parenteralni terapie pacienti

se srdecnim selhanim

V zahranic¢nich centrech pro lécbu srde¢niho selhani jsou
vypracovany protokoly pro ambulantni parenteralni tera-
pii nemocnych v dennich stacionafich. Terapie zahrnuje
ambulantni intravendzni diuretickou terapii a ambulant-
ni inotropni terapii.> Ambulantni parenteralni diuretic-
kd terapie je vhodna pro nemocné s nedavnou dekom-
penzaci nebo rezistenci na perordlni diuretickou terapii.
Ambulantni inotropni terapie je provadéna u pacientu
s pokrocilym srde¢nim selhanim na cekaci listiné kandida-
t0 transplantace srdce nebo s vyhledem dlouhodobé sr-
decni podpory. Dalsi indikaci je v zahranici paliativni péce
o pacienta s vyerpanim terapeutickych moznosti (véetné
moznosti domaciho poddvani inotropnich latek). Paren-
terdIni terapie srde¢niho selhani zahrnuje i intravenézni
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Tabulka 4 - Referovani pacienta do centra pro lécbu

pokrocilého srdecniho selhani’
Akronym: | NEED HELP

I: intravenézni inotropika

N: tfida NYHA IIIB/IV nebo trvale vysoké nebo zvysujici se
koncentrace BNP/NT-proBNP

E: poskozeni cilovych organd

E: ejekcni frakce <35 %

D: vyboje defibrilatoru

H: opakované hospitalizace > 1 pro srdecni selhani
E: edémy i pfi zvysujici se davce diuretik

L: nizky krevni tlak, vysokd tepova frekvence

P: intolerance GDMT, nutnost snizovani davek

BNP - natriureticky peptid typu B; GDMT - optiméalIni farmakotera-
pie (guideline-directed medical therapy); NT-proBNP — N-terminal-
ni fragment natriuretického propeptidu typu B.

podavani Zeleza u pacient s HFrEF a prakazem deficitu
Zeleza.

K ambulantni [é¢bé srde¢niho selhani je nutné vytvofrit
prostorové a personalni podminky, ambulantni parente-

Tabulka 5 - Profil pacientd k zahajeni paliativni péce

u pokrocilého srdecniho selhani®

e Opakované hospitalizace a epizody dekompenzace
navzdory optimalizované terapii

e Vlyloucena moznost srdecni transplantace nebo mechanické
srdecni podpory

e Nizka kvalita Zivota, pokrocila symptomatologie - NYHA IV
e  Kardialni kachexie, nizka sérova koncentrace albuminu

e Zavislost na pomoci druhych osob pfi viech aktivitach
bézné denni ¢innosti a potfebach

e Klinicky usudek o termindlnim stavu, blizicim se konci Zivota

ralni lécba vyZaduje nutnost monitorace vitalnich funkci
a dostupnost laboratornich vysetteni.

Reference pacientu do centra péce o pokrocilé
srdecni selhani

Chronické srdec¢ni selhdni je u vétdiny pacienty nevyléci-
telné onemocnéni s progresivnim pribéhem. | pfi vyuziti
modernich postupl diagnostiky a lé¢by se fada nemoc-
nych dostane do stadia pokrocilého onemocnéni, a tam
je nutné uvazovat o referenci pacienta do transplantac-
niho centra. V rozhodovani ndm mdize pomoci akronym
«1 Need Help”, ktery definuje pokrocilost onemocnéni na
zakladé klinickych, laboratornich a funkénich parametr,
véetné terapie (tabulka 4).’

Reference pacienta pro zahajeni paliativni péce
Navzdory pokrokdm ve farmakoterapii a nefarmakologic-
ké terapii chronického srde¢niho selhani se pacienti mo-
hou dostat do stadia pokrocilého orgdnového poskozeni,
kdy dochdzi k vyerpani moznosti lécby. Odhaduje se, ze
pfiblizné 5 % nemocnych se dostdva do stadia refrakterni-
ho srdec¢niho selhdni. Jedna se o pacienty, ktefi trpi dusnos-
ti a Unavnosti, maji ¢asto bolesti, deprese, otoky, poruchy
spanku, Uzkosti, zmatenost, nechutenstvi, zadcpu a dalsi
symptomy. U téchto nemocnych je vhodné referovat pa-
cienta k zahajeni paliativni péce. Cilem paliativni péce je
zlepsit nebo korigovat symptomy zakladniho a pfidruze-
nych onemocnéni, zajistit socialni podminky, resit logistické
problémy, zajistit fyzické, emocionalni a duchovni potfeby
nemocného, a to vie se zapojenim rodinnych pfislusnika.
Charakteristiky pacientt, u kterych bychom méli o za-
hajeni paliativni péce uvazovat, ukazuje tabulka 5.5

Ekonomicky pfinos programu ambulance

srdecniho selhani

Ekonomicky pfinos programu spociva v uspofe financnich
prostfedk snizenim poctu hospitalizaci pacientl zaraze-
nych do programu ambulance srde¢niho selhani. Hospita-
lizace pacientl se srde¢nim selhdnim je spojena s rizikem
zhorseni pribéhu onemocnéni, rizikem naslednych hospi-
talizaci a pred¢asného umrti.

Tabulka 6 - Model ekonomické evaluace ambulance srdecniho selhani®

Program Ambulance srdecniho selhani - uspora financnich prostredku

Rok

A Pocet pacientli v AmbSS

B Procento hospitalizaci v regionu/rok

C  Procento hospitalizaci pacientti z AmbSS/rok

D  Snizeni podilu hospitalizaci (B - C)

E  Prdmérna doba hospitalizace v regionu

F Prdmérnd doba hospitalizace pacienta z AmbSS

G Néklady na 1 den hospitalizace (K¢)

H  Pocet dni hospitalizace, kterym zabranéno (A x D x E)

Naklady na dny, kterym zabranéno (H x G)
Naklady na provoz AmbSS (K¢/rok)

K Celkova uspora financnich prostiedk (I - J, K¢/rok)

2021 2022 2023

300 600 900

30 % 30 % 30 %

8 % 6 % 3%

22 % 24 % 27 %

8 8 8

7 4 3

5000 5000 5000

528 1152 1800

2 640 000 5760 000 9720 000
2500 000 2500 000 2500 000
140 000 3260 000 7 220 000

AmbSS - ambulance srde¢niho selhani.
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Modelovy navrh pro finan¢ni Usporu prostfedkd zné-
zornuje tabulka 6. Model vychdzi ze zahrani¢nich zkuse-
nosti, pouzita disla jsou fiktivni a jsou uvedena pro lepsi
ilustraci.’®

Tento model predpoklada, Ze pfi stejnych vstupnich
nakladech na provoz ambulance dojde po zvyseni po-
Ctu pacienta vysetfenych v ambulanci srdecniho selhani
k poklesu rizika hospitalizace vdaném regionu a zkraceni
doby pfipadné hospitalizace.

Zavéry

Srdec¢ni selhani nadale zlstava onemocnénim, které je
stale spojeno s vysokym rizikem opakované hospitaliza-
ce a rizikem predcasného umrti. Pfedstavuje vyznamnou
z4atéz pro zdravotni systém. Ambulance srde¢niho selhani
pfi kardiologickych centrech znamenaji vyznamnou moz-
nost zlepseni péce o tyto nemocné. Jejich zakladani ma
za cil preklenout nedostatky v organizaci a dostupnos-
ti moderni péce. Ulohou AmbSS je pFeneseni ¢asti péce
z nemocnic¢ni do ambulantni formy a zlepseni progndzy
pacientl se zachovanim pfijatelné kvality Zivota.

Je nutné presvédcit platce zdravotni péce, ze opako-
vané hospitalizace pacientd pro dekompenzaci srde¢niho
selhani jsou medicinsky, socidlné i ekonomicky nevyhodné
a ze diky podpore programu ambulanci srde¢niho selhani
budeme schopni znacné ¢asti téchto prihod zabranit.
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Dne 25. 5. 2021 se sesla skupina odbornikl k diskusi o pro-
blematice deficience Zzeleza u pacientt s chronickym srdec-
nim selhanim (CHSS). Cilem pracovniho setkani bylo zhod-
notit vysledky klinickych studii, doporuceni odbornych
spole¢nosti, realitu vyuziti této lé¢by v CR a identifikovat
moznosti ke zlepseni.

Deficience Zeleza je u pacientl s CHSS castd a pribyva
udajl o tom, Ze tato komorbidita pfispiva k symptomuim,
snizené kvalité zivota a vyssimu riziku hospitalizace, a to
nezavisle na stupni anémie." Deficit Zeleza se projevi nejen
anémii, ale i snizenou bioenergetickou rezervou v orga-
nech vyZadujicich vysoky pfisun energie, jako je napfriklad
srde¢ni sval.2 Zelezo je zapotiebi nejen k tvorbé hemo-
globinu, ale i v fadé enzymu energetického metabolismu,
a to predevsim v mitochondridlnich enzymech oxidativni
fosforylace. Lidské télo obsahuje priblizné 3-4 g Zeleza,
které je do znacné miry interné recyklovano a jen mala
Cast (priblizné 15 mg/den) je doplrovana vstfebdvanim
z gastrointestinalniho traktu. Zelezo je v krvi transporto-
vano ve vazbé na protein transferin, jehoz vazebna kapa-
cita je obvykle saturovdna z 20-40 procent. V burikach je
Zelezo skladovano ve vazbé na feritin. Metabolismus Ze-

leza v téle je regulovan jaternim hormonem hepcidinem,
ktery ovliviiuje vstfebavani a interni recyklaci Zeleza.

Deficience Zeleza mlze byt absolutni, a to v dusledku
deplece celotélovych zasob, ¢i relativni, z divodu ome-
zené interni recyklace Zeleza, napfiklad pfi chronickém
zanétu. Koncentrace Zeleza v krvi ma maly diagnosticky
vyznam, protoze je ovlivnéna cirkadiannim rytmem, akut-
nim zanétem ¢i pfisunem potravy. Diagnostickou hodnotu
ma koncentrace feritinu v séru, ktera odrazi obsah Zeleza
uskladnéného v parenchymatéznich organech a retikulo-
endotelidlnim systému. Pokles koncentrace feritinu v séru
<100 ng/ml svéd¢i pro absolutni deficit Zeleza v téle. Dru-
hym dulezitym ukazatelem je saturace transferinu Zele-
zem (TSAT). Saturace transferinu < 20 % odpovida omeze-
né recyklaci Zeleza. Vysoka hodnota saturace transferinu
(> 40 %) a feritinu > 1 000 ng/ml mUze byt projevem vzac-
ného, ale nebezpecného pretizeni organismu Zelezem
v disledku zvySeného vstfebdvani Zeleza v gastrointes-
tindInim traktu (hereditarni hemochromatéza) nebo vy-
sokého parenteralniho pfijmu (napf. krevnimi prevody).
Pfetizeni organismu Zelezem se projevi i na srdci a maze
vyvolat obraz dilata¢ni kardiomyopatie.
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Deficit Zeleza u pacientd s CHSS vznikd v dudsledku
omezené interni recyklace, snizeného prisunu (anorexie),
okultnich krevnich ztrat a z dlvodu zhor3eného vstre-
bavani Zeleza v pfitomnosti srde¢niho selhani. Antiko-
agulacni a zvlasté intenzivni dudini protidestickova tera-
pie (DAPT) pfispivd k narustajici prevalenci sideropenie
v populaci pacientl s kardiovaskularnim onemocnénim.3
Odhaduje se, ze klasickou definici sideropenie spliiuje
pfiblizné polovina pacientt se symptomatickym CHSS.
U pacientl s akutné dekompenzovanym srde¢nim selha-
nim maji deficit Zeleza az dvé tretiny pacientl. Deficience
Zeleza je tedy jedou z nejcastéjsich komorbidit, které do-
provazeji CHSS. Je dllezité si uvédomit, Ze jde o komorbi-
ditu kompletné ovlivnitelnou jednoduchou lécbou.

Klinické studie testujici efekt podavani Zeleza
u CHSS a doporuceni ESC

Studie IRONOUT, jez testovala perordlni suplementaci ze-
leza v populaci pacientt s deficitem zeleza a CHSS, jedno-
znacné ukazala, Ze peroralni podavani preparatd Zeleza
je u pacientl se srde¢nim selhanim neucinné, a to kva-
li snizenému vstfebdvani.* Ke korekci sideropenie je pfi
CHSS nutné parenteralni podani preparatl Zeleza. Karbo-
xymaltéza zeleza (ferric carboxymaltose, FCM) je forma
umoznujici bezpecné jednordzové podani i vysoké davky
(az 1 000 mg) v pomalé intravendzni injekci; toto mnoz-
stvi predstavuje témér jednu tretinu normdlniho celoté-
lového obsahu Zeleza. Ke korekci celotélového deficitu
pak sta¢i podani 1-3 davek FCM, jejichz velikost se Fidi
krevnim obrazem a hmotnosti pacienta. Poté jsou vhodné
kontroly kazdych 3-6 mésicu.

Jiz pred delsi dobou provedené klinické studie FAIR-HF®
a CONFIRM-HF’ ukazaly, Ze korekce deficitu Zeleza u paci-
entld se stabilnim CHSS zlepsuje kvalitu Zivota a toleranci
zatéze. Nedavno zverejnénd studie AFRRIRM-AHF zdoku-
mentovala redukci rehospitalizaci u pacientt s akutné de-
kompenzovanym srde¢nim selhdnim, u kterych byla korekce
deficitu Zeleza zahajena jesté pred propusténim z nemocni-
ce.® Priznivy efekt na kardiovaskularni prihody, predevsim
na hospitalizace pro srdecni selhdni, prokazala i metaanaly-
za individudlnich pacientskych dat z vy$e zminénych studii.’
Studie, které maji za cil zdokumentovat efekt na mortalitu
z kardiovaskularnich pricin a celkovou mortalitu (napf. da-
lezita studie HEART-FID), dosud probihaji.

Na zakladé vyse zminénych klinickych studii jiz auto-
fi guidelines ESC pro |é¢bu CHSS z roku 2016 doporucili
u sideropenickych pacientd s CHSS podani intravenézni-
ho preparatu karboxymaltézy Zeleza jako postup vhodny
zvazeni (doporuceni tfidy 2a, s trovni dikazu B)." Pravé
vydand nova verze guidelines ESC pro |é¢bu CHSS rozvadi
tuto problematiku jesté podrobnéji."" Suplementace Ze-
leza pomoci karboxymaltézy Zeleza by méla byt zvazena
u symptomatickych pacientl s CHSS, ejek¢ni frakci levé
komory (EF LK) < 45% u kterych jsou biochemické zndm-
ky sideropenie (definované koncentraci feritinu v séru <
100 ng/ml nebo kombinaci koncentrace feritinu v séru
100-299 ng/ml se saturaci transferinu TSAT < 20 %), a to
s cilem snizit symptomy, zlepsit toleranci zatéze a zlepsit
kvalitu Zivota (doporuceni tfidy 2a, uroven ddkazl B). In-
travendzni terapie FCM je dale nové (na zakladé studie

AFFIRM-HF) doporucovana i u pacientli se symptomatic-
kym srde¢nim selhanim, EF LK < 50 %, ktefi maji bioche-
mické znamky deficitu zeleza a byli nedavno hospitali-
zovani pro projevy srdecniho selhani, a to s cilem snizit
riziko hospitalizace (doporuceni tfidy 2b, urover dakazu
B). U pacientl se srde¢nim selhdnim je nové i doporu-
c¢ovadno provadét periodické vysetieni krevniho obrazu,
koncentrace feritinu a saturace transferinu — tedy udaju
potiebnych k rozhodnuti o podani substituce Zeleza (do-
poruceni tfidy 1, uroven dlikazl B).

Analyza pficin nizké penetrace lécby
deficience zeleza do klinické praxe

PrestoZze mame k dispozici |é¢ebny postup, ktery proka-
zatelné zlepsuje morbiditu pacientd s CHSS, je efektivni
z hlediska nékladl a je doporucen obornymi spole¢nost-
mi (Evropska kardiologicka spole¢nost [ESC], Ceska kar-
diologicka spole¢nost [CKS]), v realné praxi se na tuto lé¢-
bu v CR ¢asto zapomind a je vyuzivana nedostatecné. Jaké
jsou mozné pfriciny tohoto neutéseného stavu?

Mezi kardiology a internisty je nizké povédomi o této
problematice, kterd neni vniméana jako relevantni.

Néktefi kardiologové tuto formu terapie CHSS vnimaji
jako pfristup, ktery nemda mortalitni data a opira se jen
o zlepseni symptomU. Na to Ize namitnout, Ze kvalita
zivota i pocty hospitalizaci predstavuji legitimni cile far-
makoterapie, pfinaseji pacientliim realné zlepseni a rfada
lékd (naptiklad na lécbu plicni arteridlni hypertenze) byla
schvalena americkym Ufadem pro kontrolu potravin a Ié-
Civ (FDA) pouze na zakladé zlepseni symptomu.

Je malé povédomi o spravné laboratorni diagnostice
deficitu zeleza. Kardiologové casto indikuji neadekvatni
biochemicka stanoveni, misto stanoveni feritinu a TSAT
mylné ordinuji koncentrace Zeleza v krvi. Finan¢ni zatéz
stanoveni feritinu a TSAT je minimalni.

Existuje mylna predstava, Zze deficit Zzeleza Ize vyresit
preskripci peroralni suplementace zeleza. Ta vychazi z ne-
znalosti faktu, Zze perordlni substituce Zelezem je u pa-
cientld s CHSS $patné tolerovdna a je neefektivni. Jiné for-
my i.v. Zeleza nez FCM umoznuji podat nizsi davky, takze
je nutno léc¢bu opakovat a nedosahne se obvykle dosta-
te¢né korekce.

Uhrada FCM donedavna nebyla Gplna, coZ viak v sou-
Casnosti jiz neplati. Statni ustav pro kontrolu léciv (roz-
hodnuti SUKL 101126/2019) uznal z&sadni nezaméni-
telnost rdznych nanokoloidnich preparata i.v. Zeleza
v souladu s metodikou FDA a Evropské |ékové agentury
(EMA), pfihlédl k doporu¢enim ESC i CKS a uznal nékla-
dovou efektivitu FCM/LP Ferinject®.

Pripravek Ferinject® ma v ambulantnim podani v indikaci
srdec¢ni selhani plné hrazeni (bez ohledu na odbornou spe-
cializaci Iékare). Ambulantni podani pfipravku Ferinject® i.v.
se vykazuje v nemocni¢nich informacnich systémech jako
ZULP nebo ZUM, a to spolu s ambulantnim vykonem (intra-
vendzni infuze nebo i.v. injekce), vykazovany pripravek =
Ferinject® (nékdy lze najit pod ¢islem vykonu/ZUM: 0155379,
u vykazovaného pfipravku (Ferinject®) je nutno najit a vy-
brat moznost ,Uhr2” nebo ,zvysena uhrada”.

V soucasnosti je v CR v provozu jen malé mnozstvi am-
bulanci pro pacienty se srdec¢nim selhanim, a obzvlasté
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téch ambulanci, kde jsou pacientdm s CHSS podavany in-
travendzni léky. Tento stav je nutné zménit a podpofit
intenzifikaci ambulantni 1é¢by CHSS v¢etné moznosti po-
davani intravendznich pripravkd, jako naptiklad diuretik,
roztokd iontd ¢i FCM. Substituci Zeleza pomoci FCM Ize
provést jednoduse ve formé pomalé intravenézni injekce
(v maximalni jednordzové davce 1 000 mg podané béhem
> 15 min), t.j. neni nutné fedéni do infuze, coz urychluje
ambulantni provoz.

V pfipadé podani i.v. FCM se néktefi zdravotnici zby-
tecné obdvaji alergické reakce na i.v. podani, které je
u FCM extrémné vzacné.

Lécba parenterdlnim Zelezem neni, jako u viech lékd,
bez potencialnich rizik, o kterych museji |ékafi védét. Ex-
trémné vzacné se muze vyskytnout hypersenzitivni reakce
po podani, toto riziko je radikdlné nizsi nez u starsich pfi-
pravkl obsahujicich Zelezo. Personal, ktery podava tyto
pfipravky i.v., musi byt schopen zvladnout hypersenzitivni
reakci, coz vsak plati i u jinych intravendznich 1ékd. Poda-
ni FCM mUze u nékterych pacientl zvySovat vyluc¢ovani
fosfatt do modi, coz pii opakovaném podani mlze ovliv-
nit kalciumfosfatovy metabolismus. Elementarni zelezo
je rastovy faktor potfebny pro mnozeni bakterii a rlst
bunék, vcetné nadorovych, proto i.v. substituce Zeleza
by neméla byt podavana pfi aktivni infekci, sepsi, nebo
nekontrolovaném onkologickém onemocnéni. Neindiko-
vané podavani zeleza pacientim se zvySenou koncentra-
¢i hemoglobinu (napfiklad pfi sekundarni polyglobulii)
muze vést k dalSimu nardstu hematokritu a vzniku hyper-
visk6zniho syndromu. Sideropenie nemusi byt pouze pro-
jevem pfitomnosti srde¢niho selhani, ale maze indikovat
prfitomnost okultnich krevnich ztrat do gastrointestinal-
niho traktu. Koincidujici nadorové onemocnéni traviciho
traktu neni u pacientt s CHSS vzacnosti. Proto se nesmi
zapominat na screeningové vysetfeni k vylouceni okultni-
ho krvaceni ve stolici a v pfipadé pozitivity doplnéni en-
doskopického vysetreni GIT, popfipadé rovnou provedeni
endoskopie.

Na zavér diskuse se ucastnici shodli na nutnosti dalsi
edukace odborné verejnosti a podpory dalsiho rozsifova-
ni specializovanych ambulanci pro srde¢ni selhani, které
v této |é¢bé budou dal hrat vyznamnou roli.
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Diabetes mellitus je vyznamnym rizikovym faktorem rozvoje srde¢niho selhani a pfitomnost diabetu zaro-
ven zhorsuje prognézu nemocnych se srdecnim selhanim. Jednou z vyznamnych novinek v [é¢bé srdec¢niho
selhani jsou glifloziny, které blokadou reabsorpce glukézy v proximalnim tubulu diky inhibici sodiko-glu-
kézového kotransportéru 2 vedou ke snizeni glykemie navozenim glykosurie. Glifloziny byly a stale jsou
primarné vyuzivany jako Gcinna antidiabetika, kterad kromé zlepseni kompenzace diabetu snizuji télesnou
hmotnost a krevni tlak bez zvyseni rizika hypoglykemie. Studie z poslednich let prokazaly, ze glifloziny
u diabetik vyznamné snizuji riziko kardiovaskularnich komplikaci a hospitalizace pro srdecni selhani. Ne-
davno ukoncené studie s dapagliflozinem a empagliflozinem navic ukazaly vyznamné snizeni kombinace
umrti z kardiovaskuldrnich pficin a hospitalizace pro srde¢ni selhani u pacientl se srde¢nim selhdnim s re-
dukovanou ejek¢ni frakci, a to jak u diabetikd, tak i nediabetikd. Cilem toho ¢lanku je formou expertniho
konsenzu shrnout praktické aspekty spoluprace kardiologa a diabetologa v péci o pacienty s chronickym
srde¢nim selhdnim s redukovanou ejek¢ni frakci v kontextu soucasnych doporuceni a dalSich 1é¢ebnych
moznosti.

© 2021, CKS.

ABSTRACT

While diabetes mellitus per se is a major risk factor for heart failure, development of diabetes in patients
with heart failure makes their prognosis even worse. A breakthrough in the treatment of heart failure came
with the discovery of gliflozins, which, by blocking glucose reabsorption in the proximal tubule through
the action of sodium-glucose co-transporter 2 inhibitors, lower blood glucose levels by inducing glycosuria.
Gliflozins have been and continue to be used primarily as efficient antidiabetic drugs, which, in addition
to improving diabetes control, help reduce body weight and blood pressure while not raising the risk of
hypoglycemia. Recent studies have shown that gliflozins in diabetic patients significantly reduce the risk of
cardiovascular complications and hospitalization for heart failure. Moreover, trials with dapagliflozin and
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empagliflozin conducted in recent years have demonstrated significant decreases in the composite endpoint
of cardiovascular death and hospitalization for heart failure in patients with heart failure with reduced
ejection fraction, both with and without diabetes. The aim of this article is to summarize, as an expert con-
sensus document, practical aspects of collaboration of cardiologists and diabetologists in the management
of patients with chronic heart failure with reduced ejection fraction in the context of current guidelines and

Uvod

Diabetes mellitus je vyznamnym rizikovym faktorem roz-
voje srde¢niho selhani. Vyskyt diabetes mellitus u pacien-
t0 s chronickym srde¢nim selhanim je casty. Diabetes mel-
litus je vyznamnou komorbiditou chronického srdecniho
selhani, zhorsuje progndézu pacienta.’

Farmakoterapie srdecniho selhani je zakladnim pilifem
[é¢by. Dosud bylo identifikovédno pét hlavnich patofyzio-
logickych cest, jejichz modulaci dochazi k modifikaci pra-
béhu srdec¢niho selhani se snizenou ejekéni frakci (HFrEF).
Mezi hlavni cile 1é¢by HFrEF patfi: angiotenzin Il, noradre-
nalin, aldosteron, neprilysin a nové sodiko-glukézovy ko-
transportér 2 (SGLT2). Mezi hlavni ¢tyfi |ékové skupiny,
které tyto patofyziologické cesty moduluji, patfi bloka-
tory systému renin-angiotenzin: inhibitory angiotenzin
konvertujiciho enzymu (ACEIl), blokatory receptoru an-
giotenzinu Il (ARB) a antagonisté receptoru angiotenzi-
nu Il a inhibitory neprilysinu (ARNI), dale beta-blokatory
(BB), antagonisté mineralokortikoidnich receptort (MRA)
a inhibitory SGLT2 - glifloziny."2

Inhibice sodiko-glukézového kotransportéru 2 pomoci
gliflozinu je jednou z novinek Iécby pacientd s HFrEF. Gli-
floziny jsou novym smérem v |écbé pacientl se srde¢nim
selhanim. Blokddou reabsorpce glukézy v proximdlnim
tubulu vedou tyto Iéky ke snizeni glykemie navozenim
glykosurie a byly testovany u pacientl s diabetes mellitus
2. typu (DM2) a vysokym kardiovaskuldrnim (KV) rizikem.
Studie kardiovaskuldrni bezpecnosti prokdzaly snizeni
mortality z KV pficin a sniZzeni rizika hospitalizace pro sr-
decni selhani.>® Na zakladé téchto pozitivnich vysledku
byly zorganizovany studie inhibitord SGLT2 u pacientt
s HFrEF. V roce 2019 byly publikovany vysledky studie DA-
PA-HF, ve které byla testovana ucinnost dapagliflozinu
u pacientd s HFrEF (EF LK < 40 %) NYHA 1I-IV bez ohle-
du na pritomnost DM2.5 Dapagliflozin v davce 10 mg per
os ve srovnani s placebem snizil u pacientd s HFrEF riziko
umrti z KV pfic¢in a zhorseni pribéhu srdecniho selhani
(hospitalizace nebo mimoradné ndvstévy ambulance)
0 26 % (snizeni relativniho rizika) a tento rozdil byl stati-
sticky signifikantni (p < 0,001).

Efekt dapagliflozinu byl vyznamny i na jednotlivé sloz-
ky kombinovaného vysledného ukazatele: snizeni relativ-
niho rizika zhorseni prabéhu srde¢niho selhani o 30 % (p
= 0,00003) a snizeni relativniho rizika umrti z KV pficin
0 18 % (p = 0,029). Kromé snizeni rizika celkové morta-
lity a zhorseni srde¢niho selhani ve srovnani s placebem
dapagliflozin zlepsil kvalitu zivota nemocnych. Pozitivni
efekt inhibitord SGLT2 na pribéh srdecniho selhani byl
potvrzen ve studii EMPEROR-Reduced, jejiz vysledky byly
publikovany v roce 2020.” Empagliflozin snizil vyznamné
relativni riziko primarniho kombinovaného vysledného
ukazatele: umrti z KV pfic¢in nebo hospitalizace pro sr-

decni selhani o 25 % (p < 0,001) a snizil relativni riziko
sekundarniho vysledného ukazatele: prvni a opakovana
hospitalizace pro srdecni selhani o 30 % (p < 0,001), acko-
liv nedoslo k signifikantni redukci mortality z KV pficin.
Na zakladé pozitivnich vysledkd byl dapagliflozin i em-
pagliflozin schvélen pro Ié¢bu HFrEF.2 Schvaleni uUhrady
dapagliflozinu mazeme ocekdvat v blizké budoucnosti.

Pro které nemocné jsou glifloziny urceny?

Cilovou populaci pro lé¢bu glifloziny jsou z pohledu tera-
pie srdecniho selhani pacienti se stabilnim HFrEF na op-
timdlni farmakoterapii, u kterych pretrvavaji symptomy
srde¢niho selhani. Glifloziny jsou efektivni jak u pacien-
t0 s DM2, tak u nediabetickych pacientt s HFrEF. Nejvice
dukazl o prospésnosti gliflozin mame pro pacienty ve
funk¢ni tfidé NYHA Il a Ill, a to bez ohledu na etiologii
srdecni dysfunkce.® Konkomitantni terapie neovliviiuje
ucinnost gliflozinG. Lé¢ba by méla byt zahajena co nej-
drive, pozitivni efekt gliflozinG na sniZeni rizika uamrti
a zhor3eni srde¢niho selhdni byl pozorovan jiz béhem prv-
niho mésice 1é¢by. Glifloziny se tak stavaji standardni sou-
Casti optimalni |écby pacientd s HFrEF a jsou zafazeny do
algoritmu Iéc¢by dle doporuceni odbornych spolec¢nosti.>°

Spoluprace diabetologa a kardiologa
pri 1écbé glifloziny

Zavedeni nové |écby srdecniho selhani pomoci gliflozinG
—tedy |ékU ze skupiny antidiabetik, vyZzaduje tésnou spolu-
praci diabetologa a kardiologa hned v nékolika oblastech.

Spoluprace v oblasti diagnostiky srdecniho

selhani v ordinaci diabetologa

Diagnéza srdec¢niho selhani je podle aktudlniho doku-
mentu pracovni skupiny Univerzalni definice srde¢niho
selhani zaloZena na pfitomnosti subjektivnich a/nebo ob-
jektivnich priznakd zptsobenych poruchou srdecni struk-
tury a/nebo funkce. Dalsi podminkou je bud zvysena kon-
centrace natriuretickych peptidd, nebo objektivni prikaz
plicni nebo systémové kongesce.' Diagnostika srde¢niho
selhani ma pres zdanlivé jednoduchou definici sva uskali.
Pfiznaky srde¢niho selhani nejsou specifické, mohou se
vyskytovat u jinych chorobnych stavl. Dualezitd je kombi-
nace subjektivnich pfiznakd a objektivnich zndmek spolu
s laboratornim vysetfenim a zobrazovacimi metodami.
Zakladnim principem je na moznost srdecniho selha-
ni u pacienta s diabetes mellitus myslet. Zejména u pa-
cientd s nové vzniklou namahovou nebo zachvatovitou
nocni dusnosti, se zhorSenim tolerance zatéze, pfipadné
s rozvojem otokU dolnich koncetin a zménou hmotnosti
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v kratkém casovém useku bychom méli o moznosti srdec-
niho selhani uvazovat. U mladsich jedinc mohou byt pfi-
znaky srdecniho selhani atypické (vzestup nebo naopak
pokles hmotnosti, dyspeptické obtize, tlak v pravém pod-
Zebfi a podobné). Dllezitd je anamnéza, nejvyssi prav-
dépodobnost srde¢niho selhani maji napfiklad pacienti
s DM2 a anamnézou ischemické choroby srde¢ni (zejmé-
na po infarktu myokardu), pacienti s arteridlni hyperten-
zi, obézni jedinci a kuraci. Z objektivnich znamek, které
mulzeme zjistit peclivym fyzikalnim vysetfenim, jsou pro
srdecni selhani vice typické: zvysend napln krcnich krénich
Zil, hepatojugularni reflux, kardiomegalie, zvysend tepo-
va frekvence a pfitomnost tieti ozvy pfi auskultaci srdce.
Elektrokardiografie ma v pfipadé diagnostiky srde¢niho
selhani vyznamnou negativni prediktivni hodnotu, nor-
malni EKG se u pacientl se srde¢nim selhdnim prakticky
nevyskytuje. Na druhou stranu, EKG mUze odhalit jinak
némy patologicky proces, ischemie a infarkt myokardu
nemuseji byt u pacientt s diabetes mellitus provazeny bo-
lesti na hrudi, ale dusnosti. U srde¢niho selhani jsou ¢asté
poruchy srde¢niho rytmu, véetné raménkovych blokad.
V dal$im kroku je uzitecné pacienta odeslat k echokardio-
grafickému vysetfeni a vySetfeni natriuretickych pepti-
du (NP). Vysetfeni natriuretického peptidu typu B (BNP)
nebo N-terminalniho fragmentu natriuretického pro-

Tabulka 1 - Kdy je vhodné odeslat pacienta s DM 2. typu
ke kardiologovi'>®

Nové vznikld ndmahova dusnost
Noc¢ni dusnost

Unavnost, snizeni tolerance zatéze
Palpitace, synkopa

Subjektivni pfiznaky

Zvysena napln krenich zil
Kardiomegalie

Zvysena tepova frekvence,
Treti ozva pfi auskultaci srdce
Hepatojuguldrni reflux
Otoky dolnich koncetin

Objektivni znamky

e Ischemickd choroba srdecni, stav
po infarktu

e Arteridlni hypertenze

e  Koureni cigaret

e Rodinnd anamnéza srdecniho
selhdni a nahlé srdecni smrti

e Zmény hmotnosti v kratkém caso-
vém Useku

e  Chemoterapie, radioterapie nado-
rovych onemocnéni

e Abuzus kardiotoxickych latek

e  Patologické EKG
poruchy rytmu
Zobrazovaci metody ¢  Kardiomegalie na rtg hrudniku
e Rtg znamky plicni kongesce,
fluidotorax

e NT-proBNP > 1 000 ng/l

e Vysetieni - echokardiografie - do
Sesti tydn(

e NT-proBNP >2 000 ng/l

e Urychlené vysetreni (do 2 tydn()

Anamnéza

Laboratorni vysetreni

NT-proBNP - N-termindIni fragment natriuretického propeptidu
typu B.

peptidu typu B (NT-proBNP) mUze byt provedeno i v rezii
praktického lékare. Opét je dllezitd interpretace vysled-
ku, koncentrace BNP nebo NT-proBNP mohou byt zvyse-
ny kromé srde¢niho selhdni i u jinych srdec¢nich chorob
(infarkt myokardu, plicni embolie, myokarditida, fibrilace
sini atd.) a extrakardidlnich onemocnéni (cévni mozkové
pfihody, chronickd obstrukéni plicni nemoc, chronické
onemocnéni ledvin, jaterni choroby atd.).

Nizsi nez ocekavana koncentrace BNP nebo NT-proBNP
muUze byt nalezena u obéznich pacientl.” Vysetfeni NP ma
vysokou negativni prediktivni hodnotu: koncentrace NT-
-proBNP < 125 pg/ml (nebo BNP < 35 pg/ml) u dosud neléce-
ného pacienta prakticky vylucuji diagnézu srdecniho selhani.
Naopak pacient s vyraznym zvysenim natriuretickych pepti-
dd (BNP > 500 ng/l nebo NT-proBNP > 2 000 ng/l) by mél byt
urychlené referovan k echokardiogafickému vysetifeni a vy-
Setfeni kardiologem (nejpozdéji do dvou tydn().” V praxi se
nyni dava prednost vy3etfeni NT-proBNP. Na moznost srdec¢-
niho selhani jako pfi¢inu obtizi nemocného nas mdize upo-
zornit i prosty rentgenovy snimek hrudniku. Kardiomegalie
a znamky plicni kongesce podezieni na srdecni selhdni vy-
znamné zvysuji. Kardiologické vysetfeni véetné echokardio-
grafie je tedy vhodné indikovat u pacientl s vice specifickymi
symptomy srde¢niho selhani, u kterych je navic pfitomna né-
kterad z objektivnich zndmek, pozitivni anamnéza, pripadné
patologické EKG nebo rtg hrudniku a zvysend koncentrace
NT-proBNP (viz tabulku 1). VySetfeni BNP nebo NT-proBNP
muze byt provedeno i v rezii praktického lékare. V budoucnu
muUze byt pfinosné jeho stanoveni i v ambulanci diabetologa.

Spoluprace v oblasti diagnostiky diabetes mellitus
v ordinaci kardiologa
Diabetes mellitus je velmi ¢asté onemocnéni, podle epi-
demiologickych udaji Narodniho zdravotnického infor-
maéniho systému (NZIS) bylo v Ceské republice k 31. 12.
2018 hlaseno celkem 1 018 283 diabetikd, z nichz 92 %
bylo klasifikovano jako diabetikl 2. typu.™

Vzhledem k tomu, Ze onemocnéni probiha v pocatec-
nich fazich velmi casto asymptomaticky, existuje v nasi
populaci znacnd cast diabetikd nepoznanych. Srdecni se-
Ihani a diabetes mellitus se nezfidka objevuji spolec¢né,
CoZ je spojeno s nepfiznivou prognézou.®

Casna diagnostika a screening diabetu v kardiolo-
gickych ordinacich md velky vyznam, protoze pfispéje
k v€asnému nastaveni spravné terapie. MUze téZ pfiznivé
ovlivnit prognézu nemocnych zejména nasazenim anti-
diabetik s prokdzanym kardioprotektivnim efektem, mezi
néz patfi glifloziny a analoga glukagonu podobného
peptidu 1 (GLP1)."®

K vyhleddvani diabetu se pouziva hodnoceni glykemie,
eventualné v kombinaci se stanovenim glykovaného he-
moglobinu. Doporucend frekvence screeningového vy-
Setfeni je jednou ro¢né u asymptomatickych nemocnych
a ihned u pacientld se zjevnymi pfiznaky diabetu (Zizen,
polyurie, polydipsie, vystupriovana unava).

Screeningové vysetfeni poruch glukézové homeostazy
(diabetu + prediabetu) je pozitivni v pfipadech, kdy je:

- ndhodna glykemie (stanovend kdykoliv béhem dne

a nezavisle na jidle) v Zilni plazmé > 7,8 mmol/|
nebo
- glykemie nala¢no v Zilni krvi stanovena v laboratofi
(nikoliv na glukometru) > 5,6 mmol/I
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Tabulka 2 - Prakticka doporuceni pro Iécbu inhibitory SGLT2 u pacientl s chronickym srde¢nim selhanim
PROC?

Ke zmirnéni symptom, ke snizeni rizika hospitalizace pro srdecni selhani a umrti z KV pficin

KOMU a KDY?

Indikace:
Dospéli pacienti se symptomatickym srde¢nim selhanim s redukovanou ejekéni frakci

Kontraindikace:

Prokazana precitlivélost na Iék

Nedoporucuje se:

1. Téhotné a kojici pacientky

2. Pacienti s DM 1. typu

3. Pacienti s anamnézou ketoacidozy vzniklé bez zjevnych precipitujicich faktort

4. Nasazovat dapagliflozin pacientlim pfi eGFR < 25 ml/min/1,73 m?, v |écbé Ize viak pokracovat az do dialyzy (plati pro viechny
indikace). Nasazovat ani uzivat empagliflozin pri eGFR < 20 ml/min/1,73 m? (plati pouze pro srdecni selhéni).

Skupiny pacientd vyzaduijici specialni pozornost

Pacienti s hypotenzi

Pacienti s ketoaciddzou v anamnéze

Pacienti Ié¢eni inzulinem ¢i inzulinovymi sekretagogy

Pacienti Iéceni diuretiky

Pacienti s ICHDK a zvysenym rizikem vyvoje diabetické nohy

. Pacienti s recidivujicimi mocovymi ¢i genitalnimi infekcemi

JAKE INHIBITORY SGLT2 AV JAKE DAVCE?

Dapagliflozin 10 mg jednou denné (pocatecni davka odpovidd davce cilové)
Empagliflozin 10 mg jednou denné (pocatecni davka odpovida davce cilové)

KDE ZAHAJIT A DALE VEST LECBU?

U vétsiny pacientu Ize zahajit ambulantné (i s prihlédnutim k dhradovym podminkam nejcastéji na kardiologické, interni ¢i diabetologické ambulanci)
U pacientt se sklonem k hypoglykemiim ¢i na kombinované hypoglykemizujici 1é¢bé vhodné konzultace s lékafem, u néhoz je pacient
|écen pro DM (diabetologem, internistou, praktickym lékarem)

U pacientt s tézsim srdecnim selhdnim, se sklonem k hypotenzi, se snizenou eGFR ¢i Ié¢enych vyssimi ddvkami diuretik vhodna konzulta-
ce s lékarem se zkusenostmi v |é¢bé srdecniho selhani

QU A WN

JAK VEST LECBU

Pied zahajenim lécby

Zmérit TK, hmotnost, stanovit eGFR

Vénovat dostatecnou pozornost pouceni pacienta (viz CO KOMUNIKOVAT S PACIENTEM?)

Pravidelné sledovani stavu hydratace a TK v pribéhu Iécby

Zvazit upravu hypoglykemizujici lé¢by (zejména pri castéjsim vyskytu hypoglykemii a u pacientd lécenych inzulinem ¢i inzulinovymi sekratogogy)

Zvazit upravu antihypertenzivni |écby (zejména u pacientd s hypotenzi)

Zvazit upravu diuretické 1écby (zejména u pacientl bez hypervolemie ¢i se snizenou renalni funkci)

V prabéhu lécby

Pravidelné sledovani TK a stavu hydratace, pravidelné kontroly eGFR (vzdy pred zahajenim soubézné lécby lécivymi pripravky potencidl-

né snizujicimi funkci ledvin, nejméné jednou za rok u pacientd s normalni renalni funkci a nejméné dvakrat az ctyrikrat rocné u pacientd

s eGFR < 60 ml/min/1,73 m?)

RESENI PROBLEMU

Hypotenze

— Pokles tlaku po zahajeni |écby glifloziny je u vétSiny pacient(i nevyrazny

- Asymptomaticka hypotenze neni dtivodem k vysazeni lécby glifloziny

- U symptomatické hypotenze je vhodné zvazit redukci ostatnich antihypertenzné plsobicich |ékd, v prvni fadé téch, které nemaji pfiz-
nivy vliv na progndézu a symptomy srdecniho selhani

Hypohydratace

- Pfi mirné volumové depleci redukce diuretik, zvyseni peroralniho pfijmu tekutin

- Zvysena diuréza navozend glifloziny je akcentovana u diabetikd s vyraznymi hyperglykemiemi, napomoci pak muize i tprava antidiabetické terapie

Pokles eGFR

- Po nasazeni gliflozinG dochézi diky ovlivnéni renalni hemodynamiky k mirnému poklesu eGFR (obvykle o 3-5 ml/min/1,73 m?), tento
pokles neni diivodem k vysazeni gliflozinu az do dialyzy pti Ié¢bé dapagliflozinem nebo pokud neklesd pod 20 ml/min/1,73 m?pfi lécbé
empagliflozinem

- Pfi vyznamnéjsim poklesu je potreba zvazit redukci diuretik a lékd ovliviiujicich systém renin-angiotenzin-aldosteron

Hypoglykemie

- Uprava antidiabetické Ié¢by, Uprava pfijmu potravy

— Interkurentni infekéni/horecnaté onemocnéni s omezenym prijmem potravy (sick days), vétsi chirurgicky vykon v celkové anestezii

- U diabetikd pfi nemoznosti pravidelného pfijmu potravy gliflozin pfechodné vysadit'

Genitalni infekce

- U nezavaznych balanitid a vulvovaginitid neni nutno Iécbu prerusovat, ve vétsiné pripadl dostacuje lokélni antimykoticka terapie

Mocové infekce

- U zavaznéjsich infekci preruseni Iécby gliflozinem, standardni antibioticka lé¢ba'®

Pokracovani na dalsi strané
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Tabulka 2 - Prakticka doporuceni pro lécbu inhibitory SGLT2 u pacientt s chronickym srdec¢nim selhanim (Dokonceni)
CO A JAK KOMUNIKOVAT S PACIENTEM

Vysvétlit oéekavany benefit (viz PROC)

Vysvétlit mozné nezadouci ucinky, poradit, jak jim predchazet a co délat v pfipadé jejich vyskytu

1. Zvysené riziko genitalnich infekci
- Riziko lze snizit duslednym dodrzovanim osobni hygieny

- Pfi znamkach infekce (svédéni, vytok, vyrazka) nutno stav konzultovat s |ékarem

2. Zvysené riziko mocovych infekci
- Riziko lze snizit dlirazem na pitny rezim, branit se prochladnuti

- Pfi znamkach mocové infekce (paleni ¢i fezani pfi moceni, bolesti v bedrech, zvyseni télesné teploty) vyhledat Iékare

3. Zvysené riziko Fournierovy gangrény
- Vzacné onemocnéni, ale Zivot ohrozujici, vyssi riziko u diabetik(

- Pfi znamkach budicich podezieni na toto onemocnéni (bolest, citlivost, zarudnuti nebo otok v oblasti genitalii nebo hréze provazeny

horeckou nebo malatnosti) bezodkladné kontaktovat lékare
4. Zvysené riziko hypotenze a hypohydratace
- Riziko Ize snizit dirazem na pitny rezim
- Pri zavratich ¢i slabosti stav konzultovat s |ékarem
5. Zvysené riziko hypoglykemie

- Riziko je relevantni u diabetikd lécenych dalsi hypoglykemizujici Iécbou, pfi nasazeni gliflozinu je vhodné pacienty reedukovat

o priznacich a lé¢bé hypoglykemie
6. Zvysené riziko diabetické ketoacidozy

- Riziko zvySuje nadmérna konzultace alkoholu - pokud k ni dojde, je vhodné nasledujici den zvazit vynechani davky
- Riziko zvysuje dieta s vyraznym omezenim pfijmu sacharidG - pred jejim zahajenim je vhodné tento zamér konzultovat s Iékarem
- Pfi znamkach ketoacidézy (nuceni na zvraceni, zvraceni, bolest bricha, malatnost, dusnost) bezodkladné kontaktovat Iékare

DM - diabetes mellitus; eGFR - odhadovana glomerularni filtrace; ICHDK - ischemickd choroba dolnich koncetin; KV - kardiovaskularni; TK

- krevni tlak.

nebo

- glykovany hemoglobin (HbA, ) stanoveny v laborato-
fi) 2 39 mmol/mol (fakultativné)

(6 cit. dop. postupy diab.cz)

Podezieni na diabetes mellitus je nutno potvrdit stan-

dardnim zpusobem.

Diabetes mellitus je potvrzen, pokud je:

a) ndhodna glykemie v Zilni plazmé vy3si nez 11,0 mmol/|
a jsou soucasné pritomny klinické priznaky diabetu;

b) glykemie v Zilni plazmé nala¢no rovna nebo vyssi
nez 7,0 mmol/l po osmihodinovém la¢néni (ovérit
aspon dvakrat) — a to i bez priznakl diabetu;

¢) nalez glykemie v Zilni plazmé za dvé hodiny pfi oral-
nim glukézovém toleran¢nim testu (oGTT) vyssi nez
11,0 mmol/l;

d) HbA,_ vy3si nez 48 mmol/mol.

Pacienta s potvrzenym diabetem a soucasné srde¢nim
selhdnim nebo jinou formou kardiovaskuldrniho one-
mocnéni je vhodné néasledné predat do péce diabetolo-
ga k dokonceni vysetfeni pfitomnosti cévnich komplikaci
a nastaveni optimalni terapie.

Spoluprace pfi indikaci gliflozint v terapii
srdec¢niho selhani HFrEF

Spoluprace pri indikaci gliflozinG v terapii HFrEF

u pacienti s DM

Glifloziny patfi mezi velmi u¢inna antidiabetika, ktera je
diky unikdtnimu mechanismu uc¢inku mozné kombinovat
prakticky se viemi dalSimi antidiabetickymi léky véetné
inzulinu. Z hlediska diabetologického jsou dal$imi zasad-

nimi pozitivy jejich nasazeni snizeni hmotnosti a krevniho
tlaku a prokazana nefroprotektivita. Zasadni jsou viak in-
dikaéni omezeni gliflozind. Uhrada z vefejného pojisténi
je mozna pfi preskripci diabetikim 2. typu |ékafi specia-
lizaci vnitfni Iékarstvi, endokrinologie, diabetologie za
téchto podminek:

1) V dvojkombinaci s metforminem u pacientd, u nichz
pouziti maximalnich tolerovanych davek metformi-
nu po dobu alespon tfi mésicl spole¢né s rezimovymi
opatrenimi nevedlo k uspokojivé kompenzaci diabetu
definované hodnotou HbA, nizsi nez 60 mmol/mol.

2) V kombinaci s metforminem a inzulinem nebo inzuli-
nem samotnym u pacientd, u nichz terapie metformi-
nem a inzulinem nebo inzulinem samotnym po dobu
alespon tfi mésica spolecné s rezZimovymi opatfenimi
nevedla k uspokojivé kompenzaci diabetu definova-
né hodnotou HbA,_niZsi neZ 60 mmol/mol.

Pokud pacient nespliiuje tato kritéria, muze diabeto-
log glifloziny predepsat pouze na Uhradu pacientem. Je
vhodné, pokud by kardiolog Zadal preskripci gliflozinu
po diabetologovi, aby pacienta v pfipadé nesplnéni krité-
rii na nutnost Uhrady pacientem upozornil.

Indikace gliflozinu v terapii HFrEF -

praktickeé aspekty

Ovlivnéni hemodynamiky a krevniho tlaku

Glifloziny pfiznivé ovliviiuji pribéh srdec¢niho selhani
u pacientl s DM2 i bez DM2. Dosud byly inhibitory SGLT2
predepisovany diabetology. Na zdkladé nové indikace
srdecni selhani s redukovanou ejekcni frakci maze byt
dapagliflozin i empagliflozin prfedepisovan kardiologem
(zatim na plnou uhradu pacientem). Pro kardiology je
proto nezbytné sezndmit se s mechanismem ucinku, s po-
tencidlnimi interakcemi, moznymi nezadoucimi ucinky
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a postavenim této lékové skupiny v algoritmu lécby sr-
dec¢niho selhani HFrEF. K tomu je mozné pouzit praktické
ndvody a doporuceni odbornych spole¢nosti.'®"”

Glifloziny snizuji glykemii navozenim glykosurie. Samy
o sobé viak nezvysuji riziko hypoglykemie. Mechanisticky
ucinek gliflozinG u srde¢niho selhdni spociva ve zvyseni
diurézy. Glykosurie je spojena s osmotickou diurézou. Di-
ureticky efekt se projevi na zacatku lécby a pak se snizuje.
U pacientl s HFrEF bez DM2 je diureticky efekt srovnatel-
ny s pacienty s DM2. V této fazi po zahéjeni je nékdy nut-
né redukovat davku klickovych diuretik k zadbranéni hy-
povolemie. Je vhodné kontrolovat hmotnost a symptomy
pacienta (stadi jej edukovat). Hemokoncentraci je mozné
monitorovat napfiklad zménou hematokritu pred lécbou
a v pribéhu lécby glifloziny. Glifloziny nemaji efekt na
koncentraci natria a kalia, neni nutna jejich monitorace
nad rdmce béznych laboratornich kontrol, které se u pa-
cientl s HFrEF provadéji.

Glifloziny mirné snizuji krevni tlak, tento rozdil je vsak
velmi maly (naptiklad jen o 3-4 mm Hg ve srovnani se
stavem pied lécbou). U pacientd s HFrEF a nizkym krev-
nim tlakem (TK) neni vhodné lécbu glifloziny zahajovat.
U pacientl s normdlnim TK je vhodné v pribéhu lécby TK
kontrolovat (domaci monitorace TK). Vhodnym krokem
je také vyloucit antihypertenzni Iéky, které nemaji pro-
gnosticky dopad na HFrEF (blokatory kalciovych kanalu,
centralné puUsobici léky, alfa-blokatory).

Ovlivnéni funkce ledvin a pouZiti gliflozinG u pacientd

s onemocnénim ledvin

Po zahajeni terapie glifloziny dochazi k pfechodnému po-
klesu glomerularni filtrace (eGFR). Je vhodné znat hodno-
tu eGFR pred zahdjenim terapie. Snizeni eGFR je obvykle
prechodné a mirné, glifloziny maji i u HFrEF zachovany
vyznamny nefroprotektivni potencial. Velkou vyhodou gli-
flozinG je, Ze neni nutnd Uprava jejich davky podle funkce
ledvin. Dalsi vyhodou je, Ze jejich pouziti neni limitovdno
pfi pokrocilejsich stadiich onemocnéni ledvin (dapagliflo-
zin je mozné pouzit az do hemodialyzy a empagliflozin
pfi eGFR > 20 ml/min/1,73 m?). Glifloziny tedy nelze pouzit
pouze u pacientld v terminalnim stadiu onemocnéni ledvin
a na hemodialyze (SPC Forxiga® SPC Jardiance®).

NezZadouci ucinky Iécby glifloziny

Hlavnim nezadoucim ucinkem 1écby glifloziny je riziko
genitalnich infekci, zatimco vyskyt infekci mocovych cest
nebyl ve vétsiné studii zvysen. U nediabetickych pacient
s HFrEF bylo toto riziko nizsi neZ pfi podavani inhibitord
SGLT2 u pacientt s DM2 a vysokym KV rizikem v prevenci
srde¢niho selhani. Pfesto je nutné pacienty na toto riziko
upozornit a edukovat je ke zvy$ené osobni hygiené. P¥i
vyskytu genitalni infekce obvykle postaci lokdlni antimy-
kotickd lécba a neni nezbytné nutné podavani gliflozinu
prerusovat.

U diabetikl je tfeba pamatovat na moznost rozvoje
euglykemické ketoaciddzy, a to zejména pfi tézsich infek-
cich, horecnatych stavech a sepsi, kdy je vhodné prerusit
[écbu glifloziny.

Postaveni gliflozint v algoritmu lé¢by HFrEF
Podle doporuceni odbornych spolecnosti jsou glifloziny
povazovany za jeden ze ¢tyf hlavnich pilifG |écby HFrEF

(kromé ACEI/ARB/ARNI, BB a MRA)." Lécba inhibitory
SGLT2 je vhodnd i pro pacienty, ktefi z néjakého divodu
netoleruji nebo maji kontraindikaci pro nékterou z vyse
uvedenych lékovych skupin. Vyhodou gliflozinu je vybor-
na tolerabilita. Efekt na morbiditu a mortalitu u HFrEF
neni zavisly na davce.®’

Navrh thradovych podminek pro glifloziny v Ié¢bé HFrEF
V dobé pripravy tohoto dokumentu neni dosud uzaviené
fizeni ke stanoveni Uhrady pro glifloziny na Urovni Stat-
niho Ustavu pro kontrolu Ié¢iv (SUKL). V soucasné dobé
jsou navrhované podminky uhrady definovany pro prvni
molekulu této lékové skupiny v rozsahu obori kardiolo-
gie a vnitfni lékarstvi takto:

Dapagliflozin je hrazen u pacientd s chronickym srdec-
nim selhdnim s EF mensi nebo rovnou 40 % a eGFR vétsi
nez 25 ml/min/1,73 m?, u kterych i pres optimalni lécbu
pretrvdva symptomatologie tfidy NYHA Il az lll. Optimalni
lé¢bou se rozumi |éc¢ba alespori jednim ACEI nebo inhi-
bitorem receptoru AT, a zaroven beta-blokatorem a an-
tagonistou mineralokortikoidnich receptord. Optimalni
|écba je podana v cilové davce dle doporuceni nebo v ma-
ximalni tolerované davce.

Pro definitni uhradové podminky je nutno vyckat zve-
Fejnéni souhlasného stanoviska SUKL a dohody drziteld
molekul s platci. Uhradové podminky pro empagliflozin
budou vysoce pravdépodobné identické. Dalsi molekuly,
jako napriklad sotagliflozin, mohou v budoucnosti tuto
indikaci dale doplnit.
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Doc. MUDry. Jifi Kettner, CSc., FESC, slavi 65. narozeniny

V letoSnim roce slavi pétasedesatiny muj dlouholety
spolupracovnik a zastupce ve vedeni Kliniky kardiologie
IKEM v Praze, doc. MUDr. Jifi Kettner, CSc., FESC. Poznali
jsme se osobné pred 45 lety jako studenti tzv. nultého roc¢-
niku mediciny. Pro mladsi kolegy, ktefi nemaji predstavu,
o co $lo, doplnuji, Ze to byl zdroj pomocné pracovni sily
pro instituce fakulty a nemocnice s tim, Ze jsme kromé
pomocnych praci mohli dochdzet jednou tydné na od-
poledni seminafe na Fyziologicky ustav lékarské fakulty
a pripravovat se na dalsi pfijimaci zkousky na medicinu.
Jirka tehdy pracoval jako sanitar na I. chirurgické klinice
a ja s dalsim kolegou jako pitevni laborant na Il. pato-
logicko-anatomickém Ustavu. Po seminafi jsme obvykle
zakondili UspéSny den v restauraci na rohu Katefinské
a Lipové ulice, které se prezdivalo Uterus. Po roce tohoto
LSstudia” jsme byli prijati bez dalSich zkousek k fadnému
studiu. Jirka byl v druhé paralelce, a tak jsme se vice za-
cali setkdvat az v prabéhu vojenské pripravy. Byl jednim
z ,udrZovatell” dobré nalady a zdrojem humoru. Nase
pochodova cviceni v ,kopfivovych” hunatych uniformach
z padesatych let k tomu zavdavala mnoho podnétu.

Po skonceni Skoly v roce 1983 nastoupil Jirka na Il
interni vyzkumnou zakladnu IKEM. Brzy se stal ¢lenem
tymu, ktery se podilel na osetfovani prvnich pacientd po
transplantaci srdce. Postupné stihl ziskat kvalifikaci ve
vnitfnim lékafrstvi v roce 1986, v anesteziologii a resuscita-
ci vroce 1990 a v kardiologii v roce 1992. V roce 1996 ob-
hajil disertacni praci s nazvem Plicni hypertenze a ziskal
titul CSc. Nase Zivotni cesty se opét zkfizily az v roce 1996,
kdy jsem byl po navratu ze studijniho pobytu v Londyné
pfijat do arytmologické skupiny Kliniky kardiologie IKEM.
Jirka tehdy vedl malé oddéleni intermediarni péce a byl
¢lenem skupiny intervencni kardiologie. V roce 1997 byl
jmenovan zastupcem prednosty Kliniky kardiologie IKEM.

V roce 2001 jsem se stal prednostou Kliniky kardiolo-
gie IKEM a Jirka zUstal az do soucasnosti mym zastupcem.
Stal se vedoucim lékafem koronarni jednotky, kterou jsme
spolecné za podpory vedeni IKEM vybavili modernim mo-
nitorovacim systémem, a zacala tak nova éra rozvoje akut-
ni kardiologie v IKEM. V nésledujicich letech stal u zrodu
programu mechanickych srdec¢nich podpor v IKEM. Vzpo-
mindm si, jak jsme vyrazili auty spolecné s tymem kardio-
chirurgll na sympozium o mechanickych podporach do
Bad Oeynhausenu a tam doslo k rozhodnuti, Ze se do toho
pustime. Prvni dlouhodoba mechanickd podpora byla im-
plantovana 3. 4. 2003. Jirka napsal o prvnim pouziti mecha-
nické podpory kazuistické sdéleni do Intervencni a akutni
kardiologie, které bylo publikovéno v roce 2004.

V roce 2005 se Klinika kardiologie prestéhovala do no-
vostavby IKEM, kterd byla dokoncena jako druha etapa
vystavby. Jirka se podilel vyznamnou mérou na koordinaci
stavby a na kontrole dokoncovacich praci. Vénovali jsme
se také zajisténi technologii IT s vysledem do budoucnosti.
Spolu s tehdejsim vedoucim oddéleni IT jsme navstivili né-
kolik center v Némecku a ziskali pfedstavu o nejnovéjsich
trendech v dané oblasti. Spolecné jsme vybrali a pofidili
prvni server pro EKG aplikace v Ceské republice a také prv-
ni systém na zpracovani a ukladani obrazové dokumenta-
ce z angiografickych a ultrazvukovych vysetreni. Spolecné
s Jirkou jsme vytvofili novou koncepci alokace nemocnych
na jednotlivd oddéleni kliniky podle klinického stavu, a ni-
koliv podle diagnézy. To umoznilo jednak vyraznou flexi-
bilitu v pfijimani pacientt a jednak zlepsilo vychovu lékaru
i sester. Korondrni jednotka byla prejmenovéna na Oddé-
leni akutni kardiologie a zacala slouzit jako oddéleni pro
celé spektrum akutnich stav(, véetné kardiogenniho Soku,
elektrické bourfe nebo stavl po kardiopulmonalni resusci-
taci. V roce 2009 ziskalo oddéleni Evropskou akreditaci pro
intenzivni a akutni kardiologickou péci.

Mezitim ziskal v roce 2007 Jirka titul ,Fellow of the
European Society of Cardiology”. V roce 2013 obhdjil ha-
bilita¢ni praci na téma Pokroky v [é¢bé terminalnich fazi
srdecniho selhani a stal se docentem vnitfniho lékafstvi
na Lékarské fakulté Univerzity Karlovy v Hradci Kralové.

Jako vedouci lékar oddéleni akutni kardiologie praco-
val v letech 2001-2019, od roku 2020 je primarem Kliniky
kardiologie IKEM. Organizuje rozdéleni Iékafd, pomaha
jako konzultant na jednotlivych oddélenich kliniky a jeho
slovo ma velkou vdhu na indika¢nich seminéfich kardio-
vaskularniho tymu. Malokdo dokaze tak jasné formulovat
indikaci s prihlédnutim k nalezdm a stavu pacienta. Mlad-
Si i starsi kolegy uci délat rozhodnuti na zakladé mediciny
zaloZené na dukazech.

Jifi Kettner je aktivni i na poli vyzkumu a v oblasti publi-
kacni. Je autorem nebo spoluautorem 115 odbornych ¢lanka
(2 382 citaci dle World of Science) a péti monografii. Spolu
s prof. MUDr. Janem Vojackem, DrSc., FESC, FACC, je hlav-
nim poradatelem a editorem monografie Klinicka kardiolo-
gie, kterd vysla jiz ve ¢tyfech vydanich. Kdo nezazil takovou
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funkci na vlastni kazi, téZko si predstavi, jaké mnozstvi prace
a Casu je s tim spojeno. Jirka je také hlavnim autorem a edito-
rem monografie Akutni kardiologie, kterou jsme spolu kon-
cipovali a ktera shrnuje zkusenosti v oblasti kardiovaskularni
mediciny z celého IKEM. Opét, diky Jirkové osobnimu nasa-
zeni vychazi letos jiz treti, pfepracované vydani. Myslim, Ze
vysledek mluvi za vie. Kromé toho je Jirka fadnym ¢lenem
nékolika pracovnich skupin pfi Evropské kardiologické spo-
le¢nosti (ACVC, HFA, EAPC) a dlouholetym zastupcem $éfre-
daktora casopisu Intervencni a akutni kardiologie.

Shrnu-li nasi dlouhodobou spolupraci, musim konstato-
vat, Ze bez Jifiho Kettnera bych nebyl schopen vybudovat
tak propracovany systém péce a vzdélavani lékar, jaky na
Klinice kardiologie IKEM existuje. Vazim si jeho prace, loa-
jality a soucasné smyslu pro humor. K vyznamnému Zivot-
nimu jubileu bych touto cestou Jifimu Kettnerovi jménem
vsech spolupracovnikl Kliniky kardiologie IKEM v Praze
rad popfal vse nejlepsi, zejména dobré zdravi a podékoval
mu za jeho praci pro toto pracovisté a pro ceskou kardio-
logii.

Josef Kautzner

Sedesat pét let pana docenta MUDr. Jifiho Kettnera, CSc., FESC

Jiti Kettner se narodil v predvanocni dobé, 15. 12. 1956,
mozZna to poznamenalo jeho sklon k dobré naladé a pra-
covitosti, kterou je prosluly. Podrobné shrnul jeho Zivotni
pfibéh velmi hezky jeho kamarad a dlouholety spolupra-
covnik prof. MUDr. Josef Kautzner, CSc., FESC, ve vySe uve-
deném pfrispévku.

Dovoluji si za vybor CKS a mnoho jeho ptatel z praco-
vist v celé Ceské republice, ale i na Slovensku pfidat jesté
srde¢nou gratulaci osobné. S Jirkou jsme se poznali na pra-
covnich setkanich invazivnich a pozdéji intervencnich kar-
diologl. Vystupoval vzdy s hezkymi prednaskami, v disku-
sich pak prokazoval hluboké znalosti jim velmi milované
kardiologie. Vzdy bylo pfijemné s nim posedét a poznat
ho jako vyborného vypravéce s velkym smyslem pro hu-
mor. Pozdéji jsem mél moznost recenzovat jednak mono-
grafii Klinicka kardiologie (Vojacek, Kettner et al.) a také

jeho vynikajici monografii Akutni kardiologie (Kettner,
Kautzner et al.), kterd letos vyjde jiz potreti. Jifi nas také
opakované reprezentoval na mezindrodni urovni, jak na
kongresech evropskych, tak ve Spojenych statech americ-
kych, od roku 2007 je ,Fellow of European Society of Car-
diology”.

Za vybor Ceské kardiologické spole¢nosti chci vyslovit
velky dik za ohromny dil prace, kterou vénoval jak nasi
kardiologii, tak predevsim velkému mnozZstvi nemocnych,
ktefi méli to stésti a dostali se pravé k nému do péce.

Jifi, bud’ zdradv, vérim, Ze v Tvé aktivité a oblibené praci
budes rdad pokracovat jesté radu let.

Michael Aschermann
za vybor CKS i za vSechny Tvé kamarady
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NADEJE

V MEDICINE

Cena: 599 Kc.

Tato kniha se vymyka z obvyklého standardu jiz svym
nazvem. Odlisnost jesté podtrhuje reprodukce obrazu
personifikované Nadéje na titulni strané desek. Kni-
hu o nadéji v mediciné by ¢tendr dosud hledal v nasi
literatufe marné.

A prece je nesporné, Ze tato problematika je dllezita
jak pro nemocné, tak pro lékare. Kniha je ale vyznamna
i v jiném ohledu. Jde o desatou monografii, kterd vychazi
v edici Celozivotniho vzdélavani Ceské |ékafské komory.
Editory jsou jiz tradi¢né prof. PhDr. et PhDr. Radek Pta-
¢ek, Ph.D., a doc. MUDr. Petr Barttinék, CSc.

Ti prizvali ke spolupréci 61 spoluautort, vétSinou vy-
znamnych predstaviteld psychologie, psychiatrie, lékar-
ské etiky, prdva, nabozZenstvi a zastupcl prevazné vétsiny
medicinskych obort. Tim zajistili skute¢né mnohostranny
pohled na probiranou problematiku.

Vlastni text uvadéji predmluvy rektora Univerzity
Karlovy, prezidenta Ceské lékafské komory, recenzenta
a editor(.

Soubor 53 kapitol je rozdélen do ¢&tyi &asti. Cast I:
Obecné souvislosti (8 kapitol, 55 s.), ¢ast Il: Obory medici-
ny (23 kapitol, 151 s.), ¢ast llI: Klinické souvislosti (8 kapi-
tol, 67 s.) a Cast IV: Specialni témata (14 kapitol, 103 s.). Po
odborném textu nasleduje rejstiik (10 s.) a Cesky a anglic-
ky souhrn (1 + 1 s.). Na konec knihy je zafazena barevna
pfiloha (24 s.) s reprodukcemi nékterych obrazkd, které
na téma Nadéje v mediciné vytvorili bud profesionalové,
nebo déti. Obrazy, které kreslili dospéli, vyzyvaji k pre-
mysleni, ty od détskych tvirci jsou vesmés plvabné.

Co se ctenar knihy dozvi?

Co je nadéje, jak ji vnimaji psychologové, etici, pravni-
ci, lékafi raznych specializaci i nékteré laické obory. Ze
kfestanska nabozenstvi fadi nadéji mezi tfi nejvyssi sva-

Radek Ptacek, Petr Bartiinék -
editorfi: Nadéje v mediciné

Praha, Grada Publishing, a.s., 2020, 306 stran.

Vydani prvni, format 200 x 260 mm, tuha vazba, cernobily vytisk,
barevna pfiloha s obrazky - 24 stran.

ISBN 978-80-271-4069-6 (ePub).

ISBN 978-80-271-4068-8 (pdf).

ISBN 978-80-271-3077-1 (print).

tosti — spolu s virou a laskou. Ze kazdy nemocny Zije
s néjakou nadéji a ze existuji rGzné typy nadéji — rozum-
na, stfizlivd, dispozi¢ni, prozivand i nadéje fale$na. Dozvi
se, jaké jsou jeji zdroje i faktory ovliviujici jeji miru, jak
mUzeme nadéji udrzovat a posilovat, ale i zni¢it. Najde zde
vysvétleni, co je beznadéj — jak vznika, jaké ma dusledky
a jak zabranit, aby do ni pacient upadl. Pfekvapenim pro
lékare moznd bude, Ze i |ékafF Zije u kazdého nemocného
s n&jakou formou nadéje. Ctenéf si po pretteni odnese
nejen nové informace, ale také se kvalifikované poudi.

Zcela neobvykly a mimoradny byl zamér editord po-
z4dat o ztvarnéni motivu Nadéje umélce a déti. Proto
také vypsala Ceska lékafska komora spolu s hlavnim part-
nerem projektu, nakladatelstvim Grada Publishing, a.s.,
vytvarnou soutéz. Uast byla pfekvapujici — svoje navrhy
dodalo 65 dospélych a 1 065 déti. V sekci dospélych byly
ocenény tfi nejlepsi navrhy, v détské odménilo naklada-
telstvi Grada Publishing, a.s., vSechny ucastniky soutéze.
Mimoto se planuje aukce téchto dél a vynos bude véno-
van Klinice détské hematologie a onkologie Fakultni ne-
mocnice v Motole.

Editordim je nutné podékovat za krasny, vzacny namét
a jeho mimoradné origindIni aplikaci, nakladatelstvi Gra-
da Publishing, a.s., za vybornou redak¢ni praci.

Komu knihu doporucit?
Vsem lékarlim bez rozdilu specializace i kvalifikace. Méli
by o nadéji védét co nejvice. Protoze plati, jak napsal
Vaclav Havel: ,Nadéje je stavem ducha, bez néhoz Zivot

ztraci veskery smysl.”

Prof. MUDr. Jan Petrasek, DrSc.,
Ill. interni klinika, 1. Iékarska fakulta Univerzity
Karlovy a Vseobecna fakultni nemocnice v Praze,
e-mail: jypetr@email.cz
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Cena: 499 Kc¢.

Konecné vychazi souborna kniha o organovych transplan-
tacich. Aby ale nedoslo k omylu: neni to kniha o technické
problematice téchto narocnych chirurgickych vykonu. Jde
o systematicky pfehled problematiky tykajici se spravné
péce (diagnostické i |écebné) od obdobi, kdy se o trans-
plantaci teprve uvazuje, az do obdobi po transplantaci
—se vsemi specifickymi problémy.

Kniha je dilem 34 autor(, 26 z nich jsou pracovnici In-
stitutu klinické a experimentalni mediciny v Praze. Hlav-
nimi autory a editory jsou doc. MUDr. Mariana Wohlfa-
hrtova, Ph.D., prof. MUDr. Ondfiej Viklicky, CSc., a prof.
MUDr. Robert Lischke, Ph.D. Kolektiv vybranych spoluau-
toru tvori erudovani lékafi transplantacnich center.

Odborny obsah monografie je rozdélen do 14 kapitol,
které jsou uvedeny v tomto poradi: 1. Pfedtransplantacni
obdobi (76 s.), 2. Imunologicka problematika u transplan-
taci (6 s.), 3. Rejekce (38 s.), 4. Rekurence zakladniho
onemocnéni (14 s.), 5. Chronickd dysfunkce transplan-
tovaného orgadnu (24 s.), 6. Infekce po organovych
transplantacich (47 s.), 7. Vybrané komplikace po organo-
vych transplantacich (72 s.), 8. Management nejcastéjsich
klinickych situaci po transplantaci (53 s.), 9. Téhotenstvi
po transplantaci (6 s.), 10. Pfiprava pacienta po transplan-
taci k chirurgickému vykonu (10 s.), 11. Farmakoterapie
po transplantaci (22 s.), 12. Gerontotransplantologie
(6 s.), 13. Paliativni péce po transplantaci (2 s.), 14. Princi-
py rehabilitace a balneoterapie po organové transplanta-
c¢i (6 s.). Nasleduji seznam zkratek (12 s.), dvousloupcovy
rejstiik (14 s.), ¢esky souhrn (1 s.) a anglicky souhrn (1 s.).

Jednotlivé kapitoly, vyjma kapitol 12 a 14, tvofi nékolik
oddild psanych rdznymi autory, proto je literatura uvadé-
na za kazdym timto oddilem.

Mariana Wohlfahrtova, Ondrej Viklicky,
Robert Lischke a kolektiv:
Transplantace organut v klinické praxi

Praha: Grada Publishing, a.s., 2021, 416 s.

Vydani prvni, format 235 x 170 mm, tuha vazba, barevny vytisk.
ISBN 978-80-271-4093-0 (ePub).

ISBN 978-80-271-4092-3 (pdf).

ISBN 978-80-271-0721-6 (print).

Vlastni odborny text je doplnén fadou tabulek a ilu-
strovan mnozstvim barevnych obrazkd.

V knize najde ¢tendr doporuceni spravnych postupl
v fadé situaci, které se mohou u nemocného po transplan-
taci objevit (infekce, rejekce, selhdvani transplantované-
ho orgadnu ad.). Vzhledem k Sirokému zabéru tématu
a velkému poctu autort je pfirozené, Ze se jednotlivé ka-
pitoly lii rozsahem i stylem. Cil této monografie (citace
z pfedmluvy: ,vzhledem k predkladanym praktickym in-
formacim prispét k lepsimu porozuméni a snazsi komuni-
kaci mezi transplantacnim specialistou a spadovym prak-
tickym/odbornym lékarem, bez jejichz aktivni spoluprace
neni v dnesni dobé zajisténi péce o tyto nemocné moz-
né”) se podafilo splnit. Vzdyt v soucasnosti zije v Ceské
republice vice nez 5 000 pacientt po transplantaci.

Neni pochyb o tom, Ze cely kolektiv autorl zaslouzi
za tuto knihu pochvalu. Nakladatelstvi Grada Publishing,
a.s., vénovalo jejimu vydani zna¢nou pozornost.

Komu tuto knihu doporucit?
S pfihlédnutim k odborné urovni vétsiny kapitol by knihu
méli ¢ist predevsim odborni lékari.

Mdam na mysli ambulantni i klinické specialisty inter-
nich (nefrology, kardiology, pneumology, hematology,
gastroenterology) i chirurgickych oborl. Ti se totiz ve
vétsiné pripadd budou o nemocné po transplantaci sta-
rat. Samoziejmé Ze kniha pfinese velké mnozstvi cennych
informaci i praktickym Iékaram.

Prof. MUDr. Jan Petrasek, DrSc.,

Il interni klinika, 1. Iékarska fakulta Univerzity
Karlovy a Vseobecnd fakultni nemocnice v Praze,
e-mail: jypetr@email.cz
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